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Abstract
This Paper discusses the implementation of Fuzzy K means Algorithm in Breast
Cancer Detection. Breast Cancer plays a vital role in death rate of women.
Premilinary investigations do not indicate the symptom since the causes of this
disease remains as unknown. Early Diagnostic approaches are required to elevate
the womens quality of life. This elevation can be done by Mammography
testing[1]. X-ray Mammography is done by the radiologists and their performance
is enhanced by the advancement of technologies. This Paper presents a research
on Breast cancer images using Mammography and Sentinel Lymph Node Biopsy
by Fuzzy K means clustering approach which produces efficient output results.
Keywords: Breast Cancer, Mammography,
Segmentation, Sentinel Biopsy.

Fuzzy K means clustering,

1. Introduction
Nowadays Segmentation of medical images is more important since the number of
images to be diagnosed is more by the radiologists. Thus Image Segmentation plays
a vital role in medical image processing. A segment of the breast cancer image by
Mammography process is given more importance as it distinguishes itself from other
methods[2]. Segmentation Technology has increased knowledge of normal and diseased
anatomy for medical research and acts as a prior component in diagnosis and treatment
planning. Applying this segmentation technique Breast cancer has been identified easily
by the radiologists[3].
This cancer has been one of the major reasons to women death in the last few
decades. Thus Emergency health care has to be issued to the affected persons.
If detected earlier then the treatment and recovery options will be easier and
fast.Introduction of Sentinel Lymph node biopsy technique supports a lot for this
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treatment in advance[4].This node has direct lymphatic connection to the cancer and
therefore it has highest possibilities to spread throughout the body.
The Radiology Breast Imaging Reporting and Data System (BIRADS) present in
American College of Radiology accesses these cases and categorized into four types[5].
BIRADS I
: Entirely Fatty Tissue
BIRADS II : Comprises some Fibro-Granular Tissue
BIRADS III : Heterogeneously Dense
BIRADS IV : Extremely Dense

Figure 1: Examples of Mammograms of Breast Cancer Images

Literature Survey
Bovis et al extracted features from the global breast and used combination of classifiers
in training and testing of system [5]. Petroudi et al applied textures to obtain visual
dictionary for breast classification [6]. Arnau Oliver et al classified mammograms
using texture information. Wang et al implemented a technique for comparing fuzzy
and non fuzzy clustering in cancer diagnosis[9,12] . Yao et al analysed breast cancer
using segmentation by Magnetic Resonance Imaging [13]. Ariana et al discussed breast
cancer analysis by Wavelet and Morphological Operators [7]. Bhattacharya explained
this issue by fuzzy logic segmentation using Multi-resolution technique [8]. Yang et al
enhanced contrast for digital mammography by wavelets [12]. Lee et al illustrated about
breast cancer by implementing an algorithm which automatically extracts the features
[4].

Methodology
In this paper a novel approach in detection of breast cancer is proposed using Fuzzy K
Means clustering approach.

V.J. Sudhakar and R. Thilepa
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Figure 2: Methodology of Breast Cancer Identification

Mammography
Mammography is a common practice used by the radiologists in diagnosis [10].
Mammography screening is considered as most effective method for early breast cancer
detection. This technique has sensitivity on micro calcifications. It is also applicable for
mass screening programs due to its economical nature.

Magnetic Resonance Imaging of Breast
It is an alternative approach of Mammography method. It is sensitive and effective in
cancer identification. This procedure is carried out by injecting a paramagnetic contrast
agent inside the human body. MRI also assists Radiologists in the treatment of Breast
Cancer by the identification of the disease stage. This method can be performed in all
women since it does not have any harmful effects on human bodies. The main limitation
of this method is that it performs with less resolution and can be applied to very small
lesions.

Fuzzy K Means Clustering Approach
In this paper conventional Image processing technique is applied to detect mass in
Mammograms from Digital Database of various regions [14] . In Image processing
technique mathematical Morphology is applied [11]. The objects of an image taken into
analysis are analogous to the sets of Morphology.
In machine learning K-means Clustering approach is a method of cluster analysis
which aims to partition n observations into k’ clusters in which each observations
belong to the nearest mean. For a given set of observation (x1 , x2 , . . . , xn ) where each
observation is a d dimensional real vector, then ’k means clustering aims to partition the
n observations into k sets (k < n), (s1 , s2 , . . . , sn ) so as to minimize the cluster sum of
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squares in the equation
arg min
s

k X
X

i=1 xj ∈si

kxj − µi k2

(1.1)

where µi is the sum of si . The number of clusters is assumed to be stable in this
approach. This approach is explained by two steps,
1. Assignment Setup
Each observation to cluster is assumed with the closest mean,
sj = {xj : kxj − µ2i k ≤ kxj − µ2i∗ k, ∀i = 1, 2, . . . , k}

(1.2)

2. Update Setup
New means is calculated such that it acts as the centroid of the observations in the
cluster and is given by,
1 X
mt+1
=
xj
(1.3)
i
|sti |
t
xj ∈sJ

This algorithm is very rapid in identification and can be executed with different starting
conditions. It can be noticed that there exists some point sets in which k means takes
super polynomial time.

Figure 3: Demonstration of Standard Algorithm
The above figure shows the standard algorithm of K means clustering algorithm.
(a) K initial means are randomly selected from the data set.
(b) K clusters are created by associating each observation with the nearest mean.
(c) Now the centroid becomes the nearest means.
(d) Then steps b & c are repeated until it attains convergence.
Each point is evaluated using cluster and more number of operations is involved in each
cluster. By these steps it is able to identify the cancerous area and it is understood that
how far the area is affected by cancer.

V.J. Sudhakar and R. Thilepa
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2. Output Results and Discussion
Clustering is a multivariate analysis technique widely adopted in medical diagnosis
[15]. By examining this dataset, cluster analysis aims to class datas into separate
groups. Initial Procedure is identification of images in suspected areas. Based on
the information, morphological operators are used to detect the clusters which contain
masses.

Figure 4: Output Result of Clusters with Fuzzy K means Approach
Fuzzy K means clustering approach is used in segmentation to function as a better
classifier and classes the data into separate groups based on their characteristics. If
number of clusters is more then plenty of information can be obtained from the tissue
which cannot be identified by the pathologists.

3. Conclusion
Breast cancer is one of the major causes of women death. In this paper by using
this approach early diagnosis and prevention from death can be done. An efficient
approach using Fuzzy K means clustering using mammograms is prepared [16]. The
results indicate that this method will be assisting the radiologists and the doctors in
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identification and prevention to carry out their treatment effectively and easily at the
early stage.
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Abstract
Molecular interaction of 2-substituted benzoic acid (2 - iodobenzoic acid, 2
- chlorobenzoic acid, 2 - bromobenzoic acid, 2 - flurobenzoic acid, and
2 - nitrobenzoic acid) with alkyl methacrylate (Methyl methacrylate, Ethyl
methacrylate and Butyl methacrylate) in 1, 4-Dioxane for various molar ratios over
the frequency at 9.36 GHz in room temperature using X-band Microwave bench
technique and dielectric relaxation studies were studied. The dielectric parameters
like 0, , and are calculated. In addition, the dielectric relaxation times ( (1), (2) and
(0)) have been calculated by employing Higasi’s method and the activation energies
( F and F ) have been determined using dielectric data. The most likely association
between free hydroxyl groups of benzoic acid with carbonyl group of acrylates was
studied. The result shows that the proton accepting ability of acrylates is increasing
in the order Butyl methacrylate , Ethyl methacrylate , Methyl methacrylate and
play an important role in determination of the strength of the hydrogen bond (OHC=O) is formed.
Keywords: Molecular interaction, AlkylAcrylates,2-substituted benzoic acid,
Dielectric relaxation, X-band microwave.

1. Introduction
The study of dielectric relaxation of polar liquids in non-polar, solvents from the
microwave absorption studies gives valuable information about various types of the
molecular associations present in the solutions as microwave can detect weak molecular
interactions. Dielectric relaxation study can give precise information on the formation
of H-bonded complex when a proton donor is mixed with a proton acceptor in nonpolar solvent. In our present investigation, the mixed solvents have been used a wide
range of chemical, biological pharmaceutical, industrial, biophysics, condensed matter
physics, and laboratory applications [1].The dielectric investigation of hydrogen-bonded
compounds in non-polar solvent provides valuable information regarding molecular
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complex formation in solution. The study of the H-bonds of the types (O-HC=O)
occupies of position of importance as it relates to the study of biopolymers. Recently,
dielectric relaxation behavior of mixtures of polar molecules under varying conditions
of complexation temperature and environment factors has evoked considerable interest
[2].Alkyl acrylates are industrially important chemicals, being precursors in the
synthesis of polymers and also used as adhesives, paints, binders and emulsifiers [3].The
derivatives of benzoic acid are widely used in several applications, such as matricides,
contrast media in urology, cholocystographic examinations and in manufacturing of
pharmaceuticals. It also finds application in dyes, in curing tobacco, in preserving fruits
juice, in many esters, as a mordant in cloth printing and as a reference standard in
volumetric analysis. Benzoic acid derivatives also play a useful role in mosquito control
by maintaining the vector population at a minimum level [4].
Many studies have been made to understand the hydrogen bonding interactions
involved in alcohol-ester [5-10] and phenol derivatives-ester systems [11-13]. Thus,
the study and knowledge of spectroscopic properties and dielectric properties of the
binary and ternary mixtures of acrylic esters such as alkyl acrylate (methyl acrylate,
ethyl acrylate and butyl acrylate) or alkyl methacrylate (methyl methacrylate, ethyl
methacrylate and butyl methacrylate) with alcohols, and phenol derivatives in non
polar solvents is expected to provide useful and vital process parameters. The results
from such studies are also useful in solving many problems associated with heat flow,
fluid flows and strength of acrylic materials [14].Finally the dielectric behavior of 2substituted benzoic acids with Alkyl acrylates at (X-band) 9.43 GHz has been studied
at room temperature, it show that maximum relaxation time values at 1:1 complex ratio
by Higasi’s method [15].

2. Experimental Details
E-Merck variety of Methyl methacrylate, Ethyl methacrylate and Butyl methacrylate,
1, 4- Dioxane.2 - iodobenzoic acid,2 - chlorobenzoic acid, 2 - bromobenzoic acid,
2 - flurobenzoic acid, and 2 - nitrobenzoic acid were purchased from sigma Aldrich
and used without purification. The static dielectric constants were measured by
heterodyne beat method at the room temperature using aDipole meter(supplied by Mittal
Enterprises - New Delhi).The refractive index (nD ) was measured by using Abbe’s
refractometer. The measurement of dielectric constant (ε′ ) at an angular frequencyand
dielectric loss (ε′′ ) were carried in the X-band microwave frequency of 9.43GHz. The
viscosities were measured with help of Oswald’s viscometer at room temperature.The
proton donors (substitutedorthobenzoic acid) and the acceptors (alkyl methacrylate)
under study were separately dissolved at the same molar concentration (0.3 mol L1) in the solvent 1, 4- Dioxane. Their dielectric constants were measured separately.
Then the two solutions were mixed in different proportions at constant measurements.
As the maximum deviation of dielectric constant for all the systems studied occurs at
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equimolar ratio of the solutes, it is presumed that the deviation is due to the formation
of 1:1 complexes.

3. Evaluation of dielectric parameter
According to Higasi [15] method, the average relaxation time τ1 is described by
τ1 =

a′′
(a′ − a∞ )

While the overall dielectric relaxation τ2 and the mean relaxation time τ0 is given by,
(a0 − a′ )
ωa′′
√
τ0 = τ1 × τ2

τ2 =

Where ω is the angular frequency, a0 , a′ , a′′ and a∞ are defined by the following
equations
ǫ0 = = ǫ01 + a0 w2
ǫ′ = = ǫ1 + a′ w2
ǫ∞ = = ǫ1∞ + a∞ w2
in which subscript 1 refers to the pure solvent, subscript 2 refers to the solute,
subscript 0 refer to the static frequency measurements and w2is the mass fraction of
the solute.
The molar free energies have been calculated using the Eyring’s [16] equation,
h
∆Fτ
exp
kT
RT
∆Fη
Nh
exp
τ =
V
RT
τ =

Where h is the Plank’s constant, k the Boltzmann constant, N is the Avogadro
number and V is the molar volume, and ∆Fτ and ∆Fη are the molar free energies
for the dielectric relaxation process and the viscous flow process respectively.

4.

Result and discussion

The ternary systems selected were alkyl acrylates (Methyl methacrylate, Ethyl
methacrylate and Butyl methacrylate) with proton donors (2 - iodobenzoic acid,2 chlorobenzoic acid, 2 - bromobenzoic acid, 2 - flurobenzoic acid, and 2 - nitrobenzoic
acid)in a non-polar solvent1, 4- Dioxane as solvent. The value of relaxation time , and
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0 for all the systems were calculated by Higasi’smethod.It is observed that the value
of relaxation time , and 0 increases with increasing chain length of alkyl acrylates and
acidity of ortho substituted benzoic acid [17-18] and reported in the table (1-3). The
increases in relaxation time may be due to the increase in effective radius of the rotating
unit. The observed higher value of butyl methacrylate (BBA) can be attributed to the
large size of BBA molecule in comparison to methyl acrylate (MMA) molecules.
Table 1: Value of dielectric constants and relaxation times for various weight fractions,
Methyl methacrylate with 2-substituted benzoic acid in 1,4- Dioxane
Ratio

Weight
fraction
W2

ǫ0

2-Iodobenzoic acid
1:3
0.0367
2.6974
1:2
0.0406
2.7341
1:1
0.0485
2.7837
2:1
0.0583
2.7272
3:1
0.0603
2.6890
2-Chlorobenzoic acid
1:3
0.0301
2.6534
1:2
0.0318
2.6945
1:1
0.0352
2.7302
2:1
0.0386
2.6779
3:1
0.0403
2.6529
2-Bromobenzoic acid
1:3
0.0333
2.6250
1:2
0.0361
2.6604
1:1
0.0416
2.7094
2:1
0.0472
2.6490
3:1
0.0534
2.6188
2- Flurobenzoic acid
1:3
0.0289
2.5819
1:2
0.0302
2.6367
1:1
0.0328
2.6934
2:1
0.0354
2.6372
3:1
0.0367
2.5981
2- Nitrobenzoic acid

ǫ’

ǫ”

ǫ∞

Relaxation
(ps) using

Time

Higasi’s Method
τ1
τ2

τ0

2.6282
2.6382
2.6537
2.6370
2.6310

0.1418
0.1708
0.2037
0.1650
0.1281

2.1708
2.1723
2.1732
2.1739
2.1746

8.2341
9.1234
10.2341
9.1243
8.2123

12.1234
13.8934
15.2132
13.2132
11.2312

10.2313
11.5425
12.4532
10.1234
9.2312

2.5599
2.5639
2.5666
2.5633
2.5565

0.1404
0.1673
0.1996
0.1646
0.1506

2.1712
2.1731
2.1738
2.1745
2.1752

10.8345
12.1234
13.2342
11.3425
10.1765

14.3245
16.8546
17.9876
16.8975
16.2314

13.2322
14.2312
15.4321
13.3214
12.1234

2.5141
2.5204
2.5263
2.5173
2.5136

0.1383
0.1642
0.1939
0.1632
0.1485

2.1716
2.1735
2.1743
2.1751
2.1755

14.1231
16.1267
17.2987
15.3242
13.8734

18.6754
21.2342
22.8657
20.8765
19.7865

16.3247
18.8765
19.3245
17.8976
16.6547

2.4465
2.4524
2.4605
2.4577
2.4536

0.1339
0.1614
0.1925
0.1621
0.1474

2.1721
2.1741
2.1753
2.1759
2.1763

16.6574
20.2131
21.7589
19.1234
18.0986

22.7456
25.3243
26.3245
24.3245
23.2456

19.8943
22.4673
24.6732
21.4876
20.3124

Continued on next page
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1:3
1:2
1:1
2:1
3:1

0.0308
0.0328
0.0367
0.0406
0.0426
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Table 1 – Continued from previous page
2.5307 2.3918 0.1214 2.1727 21.2343
2.5724 2.3981 0.1431 2.1745 23.4563
2.6180 2.4018 0.1623 2.1756 24.7654
2.5810 2.3985 0.1455 2.1762 22.8976
2.5392 2.3941 0.1239 2.1769 21.2345

24.2345
25.3456
26.3421
24.6573
23.2453

22.5643
24.5647
25.5674
23.2453
21.0233

Table 2: Value of dielectric constants and relaxation times for various weight fractions,
Ethyl methacrylate with 2-substituted benzoic acid in 1,4- Dioxane
Ratio Weight
fraction
W2

ǫ0

2-Iodobenzoic acid
1:3
0.0367
2.4763
1:2
0.0406
2.5021
1:1
0.0485
2.5257
2:1
0.0583
2.4902
3:1
0.0603
2.4717
2-Chlorobenzoic acid
1:3
0.0301
2.4414
1:2
0.0318
2.4523
1:1
0.0352
2.4778
2:1
0.0386
2.4596
3:1
0.0403
2.4353
2-Bromobenzoic acid
1:3
0.0333
2.4293
1:2
0.0361
2.4414
1:1
0.0416
2.4717
2:1
0.0472
2.4413
3:1
0.0534
2.4232
2- Flurobenzoic acid
1:3
0.0289
2.4111
1:2
0.0302
2.4232
1:1
0.0328
2.4450
2:1
0.0354
2.4244
3:1
0.0367
2.4050

ǫ’

ǫ”

ǫ∞

Relaxation Time (ps)
using
Higasi’s Method
τ1
τ2

τ0

2.4265
2.4305
2.4357
2.4321
2.4286

0.0839
0.1034
0.1135
0.0891
0.0769

2.1714
2.1725
2.1737
2.1747
2.1754

9.1745
10.2342
11.4567
10.1456
9.3425

13.0476
15.1738
16.0464
14.2311
12.3245

11.2346
12.5446
14.3633
11.6573
10.3422

2.3884
2.3909
2.3943
2.3918
2.3881

0.0745
0.0793
0.0959
0.0840
0.0708

2.1717
2.1739
2.1742
2.1749
2.1759

11.8973
13.1826
14.3212
12.3453
11.3465

16.4532
18.3423
19.3552
18.3425
17.2132

14.2345
15.3426
17.3425
14.7632
13.6674

2.3571
2.3595
2.3628
2.3584
2.3552

0.0727
0.0783
0.0935
0.0791
0.0703

2.1728
2.1736
2.1744
2.1760
2.1764

15.3426
17.4435
18.3425
16.9846
15.2253

20.3424
23.4567
24.3427
22.4765
21.3523

18.2335
20.3542
21.9863
19.3425
18.3243

2.3345
2.3356
2.3385
2.3368
2.3337

0.0665
0.0714
0.0783
0.0715
0.0620

2.1729
2.1743
2.1758
2.1761
2.1770

17.9865 24.3526 21.2435
21.2537 27.3425 24.4563
23.7687 28.3425 26.4647
20.4563 26.2312 23.4663
19.2412 25.3526 22.3425
Continued on next page
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Table 2 – Continued from previous page
2- Nitrobenzoic acid
1:3
0.0308
2.3929 2.3202 0.0551 2.1765 23.2356
1:2
0.0328
2.4026 2.3224 0.0596 2.1769 25.4334
1:1
0.0367
2.4291 2.3262 0.0687 2.1773 26.4537
2:1
0.0406
2.4038 2.3229 0.0574 2.1782 24.3527
3:1
0.0426
2.3868 2.3215 0.0481 2.1789 23.2123

26.3425
27.3263
28.3425
26.2435
25.3526

24.3425
26.3425
27.3452
25.3527
23.2536

Table 3: Value of dielectric constants and relaxation times for various weight fractions,
Butyl methacrylate with 2-substituted benzoic acid in 1,4- Dioxane
Ratio Weight
fraction
W2

ǫ0

2-Iodobenzoic acid
1:3
0.0367
2.4629
1:2
0.0406
2.4832
1:1
0.0485
2.5070
2:1
0.0583
2.4788
3:1
0.0603
2.4589
2-Chlorobenzoic acid
1:3
0.0301
2.4382
1:2
0.0318
2.4682
1:1
0.0352
2.4993
2:1
0.0386
2.4642
3:1
0.0403
2.4516
2-Bromobenzoic acid
1:3
0.0333
2.4152
1:2
0.0361
2.4410
1:1
0.0416
2.4632
2:1
0.0472
2.4310
3:1
0.0534
2.4185
2- Flurobenzoic acid
1:3
0.0289
2.3929
1:2
0.0302
2.4133
1:1
0.0328
2.4401
2:1
0.0354
2.4118

ǫ’

ǫ”

ǫ∞

Relaxation
(ps) using

Time

Higasi’s Method
τ1
τ2

τ0

2.3985
2.4025
2.4042
2.4002
2.3949

0.0821
0.0918
0.1061
0.0916
0.0796

2.1776
2.1782
2.1791
2.1799
2.1806

10.2334
12.1234
13.3263
11.2362
10.2123

14.2132
16.3424
17.2315
16.3426
14.2322

13.2321
14.3673
16.3422
13.6567
12.3321

2.3768
2.3819
2.3858
2.3813
2.3796

0.0738
0.0903
0.1022
0.0857
0.0763

2.1781
2.1786
2.1793
2.1809
2.1812

12.8796
15.2354
16.2415
14.4536
13.3426

17.3426
19.3462
20.3452
19.6321
18.4423

16.3425
17.4356
19.3542
16.3425
15.3426

2.3384
2.3432
2.3464
2.3437
2.3416

0.0652
0.0773
0.0856
0.0719
0.0651

2.1786
2.1792
2.1795
2.1812
2.1816

16.2314
19.2324
20.3426
18.3426
17.2435

22.3446
25.4536
26.3426
24.4536
23.2123

20.3424
22.5466
23.4536
21.2426
20.3526

2.3234
2.3265
2.3320
2.3261

0.0537
0.0621
0.0735
0.0607

2.1789
2.1798
2.1806
2.1819

19.3452 26.3446 23.4567
23.4647 29.3446 26.4536
25.4737 30.4664 28.3564
22.3445 28.3446 25.4682
Continued on next page
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Table 3 – Continued from previous page
2.3946 2.3242 0.0531 2.1825 21.5374 27.4536 24.3573

2- Nitrobenzoic acid
1:3
0.0308
2.3687
1:2
0.0328
2.3905
1:1
0.0367
2.4116
2:1
0.0406
2.3808
3:1
0.0426
2.3590

2.3114
2.3169
2.3208
2.3163
2.3136

0.0416
0.0506
0.0585
0.0462
0.0360

2.1792
2.1809
2.1815
2.1822
2.1829

25.5643
27.4537
28.4536
26.4536
25.4637

28.3426
29.4537
30.2435
28.3526
27.3425

26.3536
28.3546
29.4563
27.4657
25.7678

Table (1-3) presents the value of which is significantly higher than and 0 for all
the systems.Higher value of indicate that the contributionof intermolecularor overall
molecular relaxation is larger in comparison to intramolecular or individual molecular
relaxation in the systems [19].In the present systems, it has been observed that the
relaxation time of ternary mixtures (2-substituted benzoicacid with alkyl methacrylate
in 1, 4- Dioxane) is much greater than the binary mixture (2-substituted benzoicacid
with solvent (or) alkyl methacrylate with 1, 4- Dioxane) This result indicates that there
is aformationof hydrogen bond between the OH group of 2-substituted benzoicacid and
the carbonyl group of alkyl acrylateas shown in figure.1

R1=CH3, R2=CH3 (MMA), R1=CH3, R2=C2H5 (EMA), R1=CH3, R2=C4H9 (BMA)
Figure 1: Hydrogen boning between 2-substituted benzoic acids and acrylicesters
In the system, the complex formation is likely to occur between H + of benzoic acid
and O - of C=O group of alkyl acrylate. Oxygen atom is sp3 hybridized and in the
alkyl acrylatestructure there is a lot of voids are available for O-H to penetrate and enter
into complexation components. The other possibility of intermolecular H-bond between
ortho substituted benzoic acid molecules of the same species are shown in figure.2.
The dielectric relaxation time shows continuous increase with chain length of
alkyl acrylateand acidity of proton donors (ortho substituted benzoic acid) and offers
hindrance to the rotation of the molecule. The increase in relaxation time with chain
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Figure 2: Hydrogen boning between ortho substituted benzoic acid of the same species
length is expected as hydroxyl group reorientation depends to some extent on the
length of the alkyl group, and the viscosity of the liquid. Our result shows that the
relaxation time is larger at 1:1 molar ratio of acrylates with substituted benzoic acid.
Show the table 1-3 variation of mean relaxation time with ratio of 2-substituted benzoic
acid and alkyl methacrylate and maximum variation is observed at 1:1 ratio for all
2-substituted benzoic acid with individual alkyl methaacrylate. The relaxation time
decreases for other molar ratios but is higher than either of the components. Saxena et
al., [20] studied the H-bonding in some carbonyl + phenol derivative system in different
compositions. They also observed that the relaxation time of ternary mixtures is always
much greater than either of the polar solute in the inert solvent. The result also shows
that the molecular association between alkyl methacrylateand 2-substituted benzoic acid
is maximum at 1:1 (molar ratio) and lesser in other molar ratios. From this we conclude
that the 1:1 complex is dominant in alkyl Methacrylate + ortho substituted benzoic acid
systems.
The relaxation time τ increases with increasing acidity of proton donor in complex
system. The relaxation times of acrylates with 2- Iodo benzoic acid is less than that of
acrylic esters with other benzoic acid complex due to peripheral effect and greater Iaffect then other substituted benzoic acid. Relaxation time of the substituted benzoic
acid is the following order NO2 ¿ F ¿Cl¿ Br ¿ I. The higher value of relaxation time
observed for 2-Nitro benzoic acid with acrylic esters suggest that 2- Nitro benzoic acid
is more acidic than other substituted benzoic acid.

F. Liakath Ali Khan, J.Udayaseelan and M. Aravinthraj
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Table 4: Activation energies at 1:1 stoichiometric ratio of alkyl methacrylate with
benzoicacid derivatives systems in 1, 4- Dioxane at room temperature
System

Methyl methacrylate +2-Iodobenzoic acid
Methyl methacrylate +2-Chlorobenzoic acid
Methyl methacrylate +2-Bromobenzoic acid
Methyl methacrylate+2-Flurobenzoic acid
Methyl methacrylate+2-Nitrobenzoic acid

Activation energy
∆fη
∆f τ
(KJ/mol−1) (KJ/mol−1)
10.98
11.23
11.21
12.35
12.34
13.13
13.23
14.23
14.23
15.23

Ethyl methacrylate +2-Iodobenzoic acid
Ethyl methacrylate +2-Chlorobenzoic acid
Ethyl methacrylate +2-Bromobenzoic acid
Ethyl methacrylate +2-Flurobenzoic acid
Ethyl methacrylate +2-Nitrobenzoic acid

11.45
12.67
13.23
14.24
15.23

12.21
13.23
14.38
15.12
15.89

Butyl methacrylate +2-Iodobenzoic acid
Butyl methacrylate +2-Chlorobenzoic acid
Butyl methacrylate +2- Bromobenzoic acid
Butyl methacrylate +2-Flurobenzoic acid
Butyl methacrylate +2-Nitrobenzoic acid

12.31
13.28
14.12
15.09
16.12

13.18
14.23
15.19
15.89
16.78

The molar free energy of activation for viscous flow ∆fη and the molar free energy
of dielectric relaxation ∆fτ . are calculated for alkyl methacrylate with 2-substituted
benzoic acid in 1,4- Dioxane and presented in Table 4. It is evident from our data that the
∆fη > ∆fτ . This is in agreement with the fact that the process of viscous flow, which
involves both the rotational and translational forms of motion, faced greater interference
from neighbors than dielectric relaxation, which takes place by rotation only [21].Smyth
et.al, [22] pointed out that, the relaxation time of a proton donor increases as the acceptor
ability of the solvent environment increases. Similarly for a given proton acceptor, the
relaxation time must increase with the proton donor ability of the donor solute. Our
results are in accordance with this conclusion.

5. Conclusions
The hydrogen bonded complexes of 2-substituted benzoic acid (2-iodobenzoic acid,2chlorobenzoic acid,2-bromobenzoic acid) and acrylic esters (Methyl methacrylate,Ethyl
methacrylate and Butyl methacrylate) have been studied in dilute a non-polar solvent
of 1,4- Dioxane using dielectric method. The dielectric parameters show significant
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changes with concentration; the alkyl chain length of the alkyl methacrylateand the
acidities of the2-substituted benzoic acid. From these studies, it may be concluded
that the alkyl chain length of esters and acidity of 2-substituted benzoic acid play an
important role in the determination of strength of hydrogen bond formation.
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Abstract
The ultrasonic velocity, density and viscosity have been measured for the ternary
mixtures 2-Alkoxy Phenol with Acrylic Esters in Benzene at 303, 313 and 323K.
The experimental data has been used to calculate the acoustical parameters namely
adiabatic compressibility (β), free length (Lf ), free volume (Vf ), internal pressure
(π), Viscous relaxation time (t) and Acoustic impedance (Z). From the obtained
values, molecular interactions have been found through hydrogen bonding between
solute and solvent liquid mixtures.
Keywords: Ternary mixtures, molecular interactions, hydrogen bonding.

1. Introduction
The study of thermodynamic properties of binary liquid mixtures has proved to be
a useful tool in elucidating the structural interactions of components [1-10]. Many
researchers have shown the important and fundamental role of the molecular details
of the solvent species to determine the specific interactions which are responsible for
macroscopic, thermodynamic and other related properties in non-electrolyte solutions.
When binary or more complex mixtures are used as solvent media, specific solvent to
solvent interactions can intervene to modify the structural properties and the molecular
arrangement of the pure liquids. Thus, the knowledge of the structure of mixed
solvent systems become an essential prerequisite to interpret and to understand the
interaction patterns between ions, ions-pairs and ionic aggregates, and bulk solvent
molecules. In principle, the interaction between the molecules can be established from
a study of the characteristics abrupt departure from ideal behavior of some physical
properties, like volume, compressibility, viscosity etc. Ultrasonic technique has been
adequately employed to investigate the properties of many substances to understand
the nature of molecular interactions in pure liquid [11], liquid mixtures [12-15] and
ionic interactions in electrolytic solutions [16-17]. Though the molecular interaction
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studies can be best carried out through spectroscopic methods [18-19] the other nonspectroscopic techniques such as dielectric studies, ultrasonic velocity and viscosity[2024] measurements have been widely used in field of interactions and structural aspect
evaluation studies.
In the present work an attempt has been made to investigate the behavior of ternary
solutions of 2-Alkoxy Phenol (2-Methoxy Phenol & 2-Butoxy Phenol) with Acrylic
Esters (Methylmethacrylate and Butylmethacrylate) in Benzene with regard to adiabatic
compressibility, free length, free volume, internal pressure, Viscous relaxation time
and specific acoustic impedance from ultrasonic measurements at three temperatures
303K,313K and 323K

2. Materials and Methods
The liquid mixtures of various concentrations in mole fraction were prepared by
taking Analytic reagent grade chemicals. In all systems, the mole fraction of the
second component, (Methylmethacrylate and Butylmethacrylate) (X2 = 0.3) was kept
constant, while the mole fractions of the remaining two (X1 and X3 ) were varied
from 0.1 to 0.6 so as to have the mixtures of different compositions. The ultrasonic
velocity was measured by a single crystal interferometer with a high degree of accuracy
operating at a frequency of 2MHz (manufactured by Mittal) at 303K, 313K and 323K.
The viscosity was measured by Ostwalds viscometer. An electronically operated
constant temperature water bath is used to circulate water through the double walled
measuring cell made up of steel containing the experimental solution at the desired
temperature. Densities of the mixtures have been found by specific gravity bottle with
10ml capacity.

3. Theory and Calculation
Using the measured data, the following acoustical parameters have been calculated
1. Adiabatic compressibility β
β=

1

U2 ρ
where, U is the velocity in m/s, ρ is the density in kg/m3.

(N −1 m2 )

2. Free length Lf
Lf = KT

p

β

(m)

where KT is a temperature dependent constant.
3. Free volume (Vf )
Vf =



Mef f U
Kη

 23

(m3 mol−1 )

J. Asghar and F. Liakath Ali Khan

23

X
where Mef f is the effective molecular weight (Mef f =
mi xi , in which
mi and xi are the molecular weight and the mole fraction of the individual
constituents respectively). K is a temperature independent constant which is
equal to 4.28 × 109 for all liquids.
4. Internal pressure (πi ):
πi = bRT



Kη
U
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2
3



 ρ7 
Mef6 f

(Pa)

where K is a constant, T the absolute temperature, η the viscosity in Nsm2 , U
the ultrasonic velocity in ms1 , the density in Kgm3 , Mef f the effective molecular
weight.
5. Viscous relaxation time (τ ):
τ=

4
ηβ
3

((s))

6. Acoustic impedance (z)
z = Uρ

((Kg/m2 .sec−1 ))

where U is the velocity in m/s and ρ is the density in kg/m3 .

4. Result and Discussion
The experimental values of density, viscosity and ultrasonic velocity are used to
calculate the derived acoustical parameter values like adiabatic compressibility, free
length, free volume, internal pressure, acoustic impedance and viscous relaxation time
for the ternary systems of 2-alkoxy phenol with acrylic esters (Methylmethacrylate and
Butylmethacrylate ) in benzene at different temperatures are presented in Tables 4.14.12.
Form the Tables 4.1 to 4.12 the density and ultrasonic velocity increases
with increase in mole fraction of alcohols in all the systems studied. Adiabatic
compressibility is found to decrease with increasing concentration of 2-alkoxy Phenol.
It is primarily the compressibility that changes with structure which leads to the change
in ultrasonic velocity.
The change in adiabatic compressibility in liquid mixtures indicates that there is
a definite concentration on mixing and the variation may be due to hydrogen bond
formation. This clearly shows that there is significant interaction between the acrylates
with 2-alkoxy Phenol molecules. The decrease in the values of adiabatic compressibility
strengthens the strong molecular association between the unlike molecules through
hydrogen bonding. It is evident from the Tables 4.2 to 4.11 that the decrease in value of
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ρKgm−3

Mole Fraction

η 10−3 Nsm−2

U ms−1

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

0.8203

0.8177

0.8159

0.5353

0.5087

0.4776

1166.79

1148.20

1140.25

0.0500

0.5500

0.8215

0.8192

0.8172

0.5376

0.5087

0.4819

1176.10

1158.14

1147.03

0.1000

0.5000

0.8240

0.8216

0.8186

0.5458

0.5169

0.4920

1192.84

1166.79

1158.14

0.1500

0.4500

0.8251

0.8226

0.8201

0.5438

0.5170

0.4911

1200.21

1182.91

1172.98

0.2000

0.4000

0.8301

0.8260

0.8236

0.5439

0.5209

0.4963

1215.75

1192.80

1182.32

0.2500

0.3500

0.8326

0.8291

0.8254

0.5520

0.5294

0.5025

1236.19

1208.30

1199.62

0.3000

0.3000

0.8344

0.8313

0.8275

0.5933

0.5692

0.5251

1250.30

1226.26

1218.20

0.3500

0.2500

0.8376

0.8340

0.8308

0.6366

0.5995

0.5664

1261.50

1243.60

1232.40

0.4000

0.2000

0.8421

0.8387

0.8354

0.6942

0.6529

0.6202

1268.34

1252.20

1242.30

0.4500

0.1500

0.8439

0.8406

0.8378

0.7480

0.7067

0.6697

1272.67

1257.82

1249.70

0.5000

0.1000

0.8466

0.8439

0.8413

0.7893

0.7586

0.7254

1280.14

1265.88

1257.20

0.5500

0.0500

0.8489

0.8466

0.8447

0.8964

0.8430

0.8119

1285.60

1272.67

1264.60

0.6000

0.0000

0.8516

0.8491

0.8468

0.9605

0.9194

0.8820

1285.64

1278.30

1271.40

Table 1: The values of Density (ρ), Viscosity (η) and Velocity (U) of 2-MethoxyPhenol
+MMA + Benzene at 303K, 313k and 323k
Mole Fraction

β 10−10 N−1 m2

Vf 10−7 m3 mol−1

Lf 10−10 m

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

8.9500

9.2762

9.4267

1.8677

1.9009

1.9163

3.3034

3.4810

3.7868

0.0500

0.5500

8.8004

9.1009

9.3008

1.8515

1.8829

1.9035

3.2491

3.4493

3.6873

0.1000

0.5000

8.5292

8.9403

9.1076

1.8228

1.8662

1.8836

3.1744

3.3321

3.5484

0.1500

0.4500

8.4135

8.6877

8.8624

1.8104

1.8397

1.8581

3.1532

3.3283

3.5498

0.2000

0.4000

8.1504

8.5091

8.6858

1.7819

1.8206

1.8395

3.1465

3.2626

3.4620

0.2500

0.3500

7.8594

8.2612

8.4187

1.7498

1.7939

1.8109

3.0904

3.1796

3.4014

0.3000

0.3000

7.6665

7.9997

8.1431

1.7281

1.7653

1.7811

2.7636

2.8565

3.1921

0.3500

0.2500

7.5022

7.7530

7.9250

1.7095

1.7379

1.7570

2.4694

2.6448

2.8412

0.4000

0.2000

7.3818

7.6040

7.7562

1.6958

1.7211

1.7382

2.1428

2.304

2.4598

0.4500

0.1500

7.3160

7.5192

7.6427

1.6882

1.7115

1.7255

1.8880

2.0201

2.1686

0.5000

0.1000

7.2078

7.3947

7.5203

1.6757

1.6972

1.7116

1.7232

1.7984

1.9035

0.5500

0.0500

7.1274

7.2927

7.4027

1.6663

1.6855

1.6982

1.4056

1.5181

1.5909

0.6000

0.0000

7.1043

7.2073

7.3055

1.6636

1.6756

1.6870

1.2435

1.3165

1.3897

Table 2: The values of Adiabatic Compressibility (β), Free Length (Lf ) and Free
Volume (Vf ) of 2-MethoxyPhenol +MMA + Benzeneat 303K, 313k and 323k
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Z103 Kgm−2 S−1

π I 10−6 Pa

Mole Fraction

τ 10−12 S

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

268.824

263.614

255.941

95.712

93.888

93.033

6.3911

6.2918

6.0030

0.0500

0.5500

273.244

267.351

261.045

96.617

94.875

93.735

6.3082

6.1729

5.9761

0.1000

0.5000

278.609

273.610

267.281

98.290

95.863

94.805

6.2070

6.1617

5.9746

0.1500

0.4500

282.156

276.559

270.133

99.029

97.306

96.196

6.1004

5.9888

5.8031

0.2000

0.4000

286.170

281.803

275.750

100.919

98.525

97.376

5.9107

5.9099

5.7477

0.2500

0.3500

291.155

287.596

280.369

102.925

100.180

99.017

5.7846

5.8313

5.6406

0.3000

0.3000

305.420

301.322

289.484

104.325

101.939

100.806

6.0647

6.0713

5.7013

0.3500

0.2500

320.786

312.631

304.475

105.663

103.716

102.388

6.3679

6.1973

5.9850

0.4000

0.2000

340.534

331.475

323.501

106.807

105.022

103.782

6.8326

6.6196

6.4139

0.4500

0.1500

358.853

349.943

341.005

107.401

105.732

104.700

7.2966

7.0851

6.8244

0.5000

0.1000

373.959

367.889

360.247

108.377

106.828

105.768

7.5856

7.4796

7.2737

0.5500

0.0500

404.402

393.447

386.771

109.135

107.744

106.821

8.5187

8.1970

8.0137

0.6000

0.0000

425.736

416.904

408.703

109.485

108.540

107.662

9.0983

8.8353

8.5914

Table 3: the values of Internal Pressure (π i ), Specific Acoustic Impedance (Z) and
Viscous relaxation time (τ ) of 2-MethoxyPhenol +MMA + Benzene at 303K, 313k and
323k
ρKgm−3

Mole Fraction

η 10−3 Nsm−2

U ms−1

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

0.8175

0.8160

0.8140

0.5045

0.4796

0.4550

1152.46

1140.77

1131.43

0.0500

0.5500

0.8194

0.8175

0.8155

0.5087

0.4776

0.4531

1161.11

1150.01

1138.21

0.1000

0.5000

0.8217

0.8191

0.8168

0.5147

0.4901

0.4589

1172.32

1157.48

1151.29

0.1500

0.4500

0.8233

0.8206

0.8183

0.5209

0.4881

0.4652

1185.30

1172.32

1163.68

0.2000

0.4000

0.8276

0.8242

0.8217

0.5189

0.4940

0.4714

1198.27

1184.02

1171.64

0.2500

0.3500

0.8301

0.8263

0.8226

0.5333

0.5087

0.4819

1213.81

1199.56

1186.58

0.3000

0.3000

0.8321

0.8289

0.8251

0.5664

0.5333

0.4963

1229.24

1217.44

1206.90

0.3500

0.2500

0.8352

0.8320

0.8288

0.6035

0.5766

0.5520

1246.54

1232.39

1222.46

0.4000

0.2000

0.8392

0.8365

0.8334

0.6654

0.6202

0.5890

1255.19

1241.63

1229.24

0.4500

0.1500

0.8410

0.8383

0.8359

0.7109

0.6759

0.6490

1262.67

1250.87

1240.35

0.5000

0.1000

0.8447

0.8416

0.8393

0.7643

0.7335

0.7067

1266.40

1254.01

1247.82

0.5500

0.0500

0.8469

0.8450

0.8429

0.8594

0.8181

0.7912

1275.64

1266.99

1257.75

0.6000

0.0000

0.8496

0.8473

0.8447

0.9315

0.8987

0.8551

1280.66

1271.91

1262.08

Table 4: The values of Density (ρ), Viscosity (η) and Velocity (U) of 2-Butoxy Phenol+
MMA + Benzene at 303K, 313k and 323k
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β 10−10 N−1 m2

Mole Fraction

Vf 10−7 m3 mol−1

Lf 10−10 m

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

9.2100

9.4170

9.5966

1.8941

1.9153

1.9335

3.5442

3.7657

4.0252

0.0500

0.5500

9.0522

9.2493

9.4652

1.8778

1.8982

1.9202

3.5783

3.8772

4.1314

0.1000

0.5000

8.8551

9.1124

9.2366

1.8573

1.8841

1.8969

3.6060

3.8074

4.1686

0.1500

0.4500

8.6454

8.8669

9.0244

1.8352

1.8585

1.875

3.6405

3.9478

4.1960

0.2000

0.4000

8.4153

8.6546

8.8654

1.8106

1.8361

1.8584

3.7631

3.9791

4.2019

0.2500

0.3500

8.1765

8.4104

8.6341

1.7847

1.8100

1.8340

3.7234

3.9266

4.1897

0.3000

0.3000

7.9533

8.1395

8.3205

1.7602

1.7807

1.8003

3.5060

3.7823

4.1584

0.3500

0.2500

7.7054

7.9137

8.0738

1.7325

1.7558

1.7735

3.2922

3.4654

3.6550

0.4000

0.2000

7.5633

7.7544

7.9409

1.7165

1.7380

1.7588

2.9062

3.1774

3.3819

0.4500

0.1500

7.4580

7.6238

7.7760

1.7045

1.7233

1.7404

2.6858

2.8566

2.9978

0.5000

0.1000

7.3816

7.5560

7.6520

1.6957

1.7156

1.7265

2.4481

2.5658

2.6931

0.5500

0.0500

7.2562

7.3722

7.4995

1.6813

1.6946

1.7092

2.1000

2.2381

2.3275

0.6000

0.0000

7.1765

7.2954

7.4323

1.6720

1.6858

1.7015

1.8941

1.9783

2.1068

Table 5: The values of Adiabatic Compressibility (β), Free Length (Lf ) and Free
Volume (Vf ) of 2-Butoxy Phenol + MMA + Benzene at 303K, 313k and 323k
Z103 Kgm−2 S−1

π I 10−6 Pa

Mole Fraction

τ 10−12 S

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

261.995

256.439

250.394

94.214

93.087

92.098

6.1953

6.0219

5.8220

0.0500

0.5500

260.311

253.051

247.345

95.141

94.013

92.821

6.1399

5.8900

5.7183

0.1000

0.5000

258.874

253.689

245.680

96.330

94.809

94.037

6.0770

5.9547

5.6516

0.1500

0.4500

257.133

249.732

244.250

97.586

96.201

95.224

6.0045

5.7706

5.5976

0.2000

0.4000

253.944

248.580

243.612

99.169

97.587

96.274

5.8223

5.7005

5.5722

0.2500

0.3500

254.097

248.875

242.824

100.758

99.120

97.608

5.8141

5.7045

5.5477

0.3000

0.3000

258.371

251.274

242.712

102.285

100.914

99.581

6.0064

5.7878

5.5060

0.3500

0.2500

263.178

258.057

252.865

104.111

102.535

101.317

6.2003

6.0841

5.9424

0.4000

0.2000

273.836

265.241

259.140

105.336

103.862

102.445

6.7102

6.4124

6.2363

0.4500

0.1500

280.099

273.814

268.931

106.191

104.860

103.681

7.0692

6.8706

6.7289

0.5000

0.1000

288.249

283.078

278.039

106.973

105.537

104.730

7.5224

7.3898

7.2103

0.5500

0.0500

302.326

295.534

291.217

108.034

107.061

106.016

8.3147

8.0416

7.9115

0.6000

0.0000

311.943

306.898

299.910

108.805

107.769

106.608

8.9133

8.7419

8.4738

Table 6: The values of Internal Pressure (π i ), Specific Acoustic Impedance (Z) and
Viscous relaxation time (τ ) of 2-Butoxy Phenol + MMA + Benzene at 303K, 313k and
323k
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ρKgm−3

Mole Fraction

η 10−3 Nsm−2

U ms−1

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

0.8175

0.8160

0.8146

0.5090

0.4844

0.4561

1150.01

1141.94

1132.71

0.0500

0.5500

0.8191

0.8177

0.8159

0.5147

0.4901

0.4579

1158.00

1148.83

1138.21

0.1000

0.5000

0.8212

0.8193

0.8168

0.5165

0.4940

0.4711

1172.32

1158.66

1150.01

0.1500

0.4500

0.8228

0.8200

0.8183

0.5165

0.4940

0.4729

1183.43

1171.63

1160.52

0.2000

0.4000

0.8264

0.8236

0.8210

0.5186

0.4997

0.4787

1197.09

1184.02

1172.91

0.2500

0.3500

0.8292

0.8258

0.8232

0.5279

0.5051

0.4826

1212.53

1197.68

1189.04

0.3000

0.3000

0.8301

0.8276

0.8251

0.5468

0.5240

0.5015

1229.83

1217.45

1203.8

0.3500

0.2500

0.8339

0.8314

0.8291

0.5790

0.5583

0.5393

1242.91

1232.98

1221.18

0.4000

0.2000

0.8384

0.8362

0.8326

0.6300

0.6093

0.5904

1251.56

1241.63

1232.39

0.4500

0.1500

0.8397

0.8378

0.8356

0.6867

0.6604

0.6376

1262.08

1249.69

1240.36

0.5000

0.1000

0.8440

0.8412

0.8390

0.7682

0.7361

0.7093

1270.73

1259.62

1250.28

0.5500

0.0500

0.8469

0.8447

0.8428

0.8550

0.8211

0.7983

1273.77

1265.12

1258.93

0.6000

0.0000

0.8491

0.8472

0.8445

0.9214

0.8872

0.8475

1280.66

1271.91

1263.94

Table 7: The values of Density (ρ), Viscosity (η) and Velocity (U) of 2-MethoxyPhenol
+ BMA+ Benzene at 303K, 313k and 323k
Mole Fraction

β 10−10 N−1 m2

Vf 10−7 m3 mol−1

Lf 10−10 m

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

9.2490

9.3980

9.5680

1.8982

1.9134

1.9306

4.5834

4.8851

5.2820

0.0500

0.5500

9.1040

9.2660

9.4610

1.8833

1.8999

1.9198

4.3288

4.6036

5.0271

0.1000

0.5000

8.8610

9.0920

9.2570

1.8579

1.8820

1.8990

4.1759

4.3866

4.6577

0.1500

0.4500

8.6780

8.8840

9.0740

1.8387

1.8604

1.8801

4.0385

4.2532

4.4765

0.2000

0.4000

8.4440

8.6610

8.8540

1.8137

1.8369

1.8572

3.8996

4.0556

4.2646

0.2500

0.3500

8.2030

8.4420

8.5920

1.7876

1.8135

1.8295

3.7013

3.8823

4.1120

0.3000

0.3000

7.9650

8.1520

8.3630

1.7615

1.7821

1.8050

3.4339

3.6053

3.7861

0.3500

0.2500

7.7630

7.9120

8.0880

1.7390

1.7556

1.7750

3.0695

3.2030

3.3254

0.4000

0.2000

7.6150

7.7570

7.9080

1.7223

1.7384

1.7552

2.6227

2.7247

2.8248

0.4500

0.1500

7.4770

7.6430

7.7790

1.7066

1.7255

1.7408

2.2423

2.3426

2.4418

0.5000

0.1000

7.3380

7.4920

7.6250

1.6907

1.7085

1.7235

1.8415

1.9375

2.0256

0.5500

0.0500

7.2780

7.3970

7.4860

1.6838

1.6975

1.7078

1.5153

1.5937

1.6503

0.6000

0.0000

7.1810

7.2960

7.4120

1.6726

1.6859

1.6993

1.3159

1.3784

1.4626

Table 8: The values of Adiabatic Compressibility (β), Free Length (Lf ) and Free
Volume (Vf ) of 2-MethoxyPhenol + BMA+ Benzene at 303K, 313k and 323k
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Z103 Kgm−2 S−1

π I 10−6 Pa

Mole Fraction

τ 10−12 S

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

212.937

208.205

202.621

94.013

93.182

92.271

6.2772

6.0697

5.8186

0.0500

0.5500

222.280

217.519

210.921

94.852

93.940

92.867

6.2480

6.0551

5.7760

0.1000

0.5000

230.323

226.225

221.297

96.271

94.929

93.933

6.1019

5.9884

5.8148

0.1500

0.4500

238.195

233.587

229.318

97.373

96.074

94.965

5.9763

5.8516

5.7212

0.2000

0.4000

246.700

242.946

238.406

98.928

97.516

96.296

5.8389

5.7705

5.6511

0.2500

0.3500

256.652

251.909

246.608

100.543

98.904

97.882

5.7736

5.6854

5.5288

0.3000

0.3000

268.474

263.619

258.833

102.088

100.756

99.326

5.8069

5.6957

5.5924

0.3500

0.2500

284.852

280.277

276.283

103.646

102.510

101.248

5.9927

5.8896

5.8157

0.4000

0.2000

306.817

302.409

297.937

104.931

103.825

102.609

6.3962

6.3020

6.2252

0.4500

0.1500

329.406

324.144

319.135

105.977

104.699

103.644

6.8455

6.7298

6.6129

0.5000

0.1000

359.118

352.300

346.511

107.250

105.959

104.898

7.5156

7.3536

7.2109

0.5500

0.0500

390.643

383.461

378.460

107.876

106.865

106.103

8.2964

8.0978

7.9685

0.6000

0.0000

416.973

409.953

401.083

108.741

107.756

106.740

8.8219

8.6310

8.3758

Table 9: The values of Internal Pressure (π i ), Specific Acoustic Impedance (Z) and
Viscous relaxation time (τ ) of 2-MethoxyPhenol + BMA+ Benzeneat 303K, 313k and
323k
Mole Fraction

Density (ρ) Kgm−3

Viscosity (η ) 10−3 Nsm−2

Velocity (U)

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

0.8156

0.8139

0.8122

0.4814

0.4565

0.4339

1140.82

1134.52

1126.71

0.0500

0.5500

0.8169

0.8156

0.8130

0.4853

0.4627

0.4358

1148.34

1138.41

1130.89

0.1000

0.5000

0.8189

0.8158

0.8146

0.4915

0.4669

0.4463

1157.72

1148.99

1142.49

0.1500

0.4500

0.8201

0.8175

0.8153

0.4939

0.4732

0.4483

1171.74

1160.04

1153.08

0.2000

0.4000

0.8236

0.8216

0.8188

0.4938

0.4751

0.4526

1184.64

1172.94

1161.80

0.2500

0.3500

0.8258

0.8233

0.8213

0.5083

0.4833

0.4608

1199.78

1190.49

1181.67

0.3000

0.3000

0.8283

0.8258

0.8238

0.5266

0.4997

0.4771

1215.56

1205.07

1194.02

0.3500

0.2500

0.8314

0.8298

0.8274

0.5535

0.5371

0.5145

1233.76

1223.18

1215.01

0.4000

0.2000

0.8364

0.8337

0.8312

0.6134

0.5886

0.5659

1242.49

1233.76

1226.71

0.4500

0.1500

0.8378

0.8355

0.8336

0.6587

0.6259

0.6052

1249.54

1241.37

1233.76

0.5000

0.1000

0.8416

0.8399

0.8378

0.7330

0.7082

0.6793

1259.48

1251.31

1244.25

0.5500

0.0500

0.8445

0.8424

0.8407

0.8196

0.7888

0.7681

1266.44

1258.83

1249.54

0.6000

0.0000

0.8468

0.8447

0.8427

0.8919

0.8608

0.8281

1271.74

1263.57

1256.51

Table 10: The values of Density (ρ), Viscosity (η) and Velocity (U) of 2-ButoxyPhenol
+ BMA + Benzene at 303K, 313k and 323k
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β 10−10 N−1 m2

Mole Fraction

Vf 10−7 m3 mol−1

Lf 10−10 m

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

9.4210

9.5460

9.6990

1.9157

1.9284

1.9438

4.9236

5.2877

5.6474

0.0500

0.5500

9.2830

9.4610

9.6180

1.9017

1.9198

1.9357

4.8537

5.1461

5.5742

0.1000

0.5000

9.1110

9.2850

9.4050

1.8840

1.9019

1.9141

4.7633

5.0866

5.3967

0.1500

0.4500

8.8810

9.0900

9.2250

1.8601

1.8818

1.8957

4.7580

4.9978

5.3713

0.2000

0.4000

8.6520

8.8470

9.0480

1.8359

1.8565

1.8775

4.7817

4.9919

5.2924

0.2500

0.3500

8.4120

8.5700

8.7200

1.8103

1.8272

1.8431

4.6125

4.9173

5.2232

0.3000

0.3000

8.1710

8.3390

8.5140

1.7841

1.8024

1.8213

4.4093

4.7085

4.9777

0.3500

0.2500

7.9020

8.0550

8.1870

1.7545

1.7714

1.7859

4.1363

4.2716

4.5105

0.4000

0.2000

7.7450

7.8800

7.9950

1.7370

1.7521

1.7648

3.5425

3.7291

3.9218

0.4500

0.1500

7.6450

7.7670

7.8810

1.7257

1.7395

1.7522

3.1744

3.3936

3.5364

0.5000

0.1000

7.4910

7.6040

7.7100

1.7082

1.7211

1.7331

2.7059

2.8216

2.9782

0.5500

0.0500

7.3830

7.4910

7.6180

1.6959

1.7083

1.7228

2.2820

2.3952

2.4651

0.6000

0.0000

7.3020

7.4150

7.5160

1.6866

1.6996

1.7112

2.0006

2.0897

2.1961

Table 11: The values of Adiabatic Compressibility (β), Free Length (Lf ) and Free
Volume (Vf ) of 2-ButoxyPhenol + BMA + Benzene at 303K, 313k and 323k
Z103 Kgm−2 S−1

π I 10−6 Pa

Mole Fraction

τ 10−12 S

X1

X3

303K

313K

323K

303K

313K

323K

303K

313K

323K

0.0000

0.6000

207.594

202.432

197.765

93.045

92.339

91.511

6.0469

5.8101

5.6110

0.0500

0.5500

209.928

205.655

199.824

93.808

92.849

91.941

6.0067

5.8367

5.5885

0.1000

0.5000

212.719

207.588

203.334

94.806

93.735

93.067

5.9707

5.7803

5.5965

0.1500

0.4500

214.131

210.205

204.848

96.094

94.833

94.011

5.8486

5.7352

5.5141

0.2000

0.4000

215.509

212.097

207.531

97.567

96.369

95.128

5.6964

5.6042

5.4603

0.2500

0.3500

219.638

214.569

209.954

99.078

98.013

97.051

5.7014

5.5226

5.3574

0.3000

0.3000

224.563

219.260

214.886

100.685

99.515

98.363

5.7369

5.5558

5.4163

0.3500

0.2500

231.150

228.389

223.850

102.575

101.499

100.530

5.8316

5.7682

5.6163

0.4000

0.2000

245.621

240.934

236.447

103.922

102.859

101.964

6.3341

6.1843

6.0324

0.4500

0.1500

256.340

250.239

246.449

104.686

103.716

102.846

6.7141

6.4818

6.3594

0.5000

0.1000

272.528

268.389

263.161

105.998

105.098

104.243

7.3207

7.1802

6.9830

0.5500

0.0500

290.553

285.428

282.322

106.951

106.044

105.049

8.0681

7.8787

7.8022

0.6000

0.0000

305.635

300.730

295.323

107.691

106.734

105.886

8.6832

8.5102

8.2988

Table 12: The values of Internal Pressure (π i ), Specific Acoustic Impedance (Z) and
Viscous relaxation time (τ ) of 2-ButoxyPhenol + BMA + Benzeneat 303K, 313k and
323k
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compressibility to be higher in 2-alkoxy Phenol than acrylates and this value becomes
lower with increase in the alkyl chain length of 2-alkoxy Phenol.
It is observed from the Tables 4.2, 4.5, 4.8 and 4.11 that the intermolecular free
length decreases with increase in concentration of 2-alkoxy Phenol. The free length
values become lower with increase of chain length of 2-alkoxy Phenol. Similar results
were also obtained by Sastry (1996) in the study of alkoxy Phenol with nonpolar solvent.
2-butoxy Phenol > 2-methoxyPhenol.
A perusal of Tables 4.3, 4.6, 4.8 & 4.12 shows that, the values of internal pressure
for 2-alkoxy phenol with benzene increases in the order: 2-butoxy Phenol > 2-methoxy
phenol. The increase in relaxation time with chain length is expected in view of the fact
that the hydroxyl-group reorientation depends to some extent on the length of the alkyl
group and the viscosity of the liquid.
From the Tables 4.3, 4.6, 4.8 & 4.12 it is observed that the decrease in free volume
and increase in internal pressure with rise in concentration of 2-alkoxy Phenol molecules
in all the systems clearly shows the increasing magnitude of interactions. Further the
values of free volume decreases with increase in concentration of 2-alkoxy Phenol
molecules shows that the various degree of dispersive interaction and the Columbic
interaction exists between the component molecules. It is observed from the Tables
4.3, 4.6, 4.8 & 4.12 that the acoustic impedance values (Z) increase with increasing
concentration of 2-alkoxy Phenol molecules. Such an increase in the values of acoustic
impedance (Z) further supports the possibility of molecular interactions due to hydrogen
bonding between a 2-alkoxy Phenol and acrylate molecule.
From the Tables 4.3, 4.6, 4.8 & 4.12, it is seen that the values of relaxation time
for ternary mixtures (2-alkoxy Phenol with acrylic esters in Benzene) are higher than
that for the binary mixtures (2-alkoxy Phenol or acrylic esters with Benzene). This
result indicates that molecular association is taking place between alcohol and ester
molecules. This association is arising from hydrogen bonding between the hydrogen
atom of 2-alkoxy Phenol molecule and the oxygen atom of the ester molecule (O-H · · ·
O=C) and is shown in Figure.

Figure 1: Hydrogen boning between 2-Alkoxy Phenol and Methyl acrylates X= (CH3,2-Methoxy Phenol and C4H9-2-Butoxy Phenol), Y= (CH3,-Methyl methacrylate and
C4H9-Butylmethacrylate)
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5. Conclusion
The derived acoustical parameters such as free length, free volume, adiabatic
compressibility and internal pressure confirm the presence of strong interaction between
the components of liquid mixtures. In all the three systems studied, the order of
interaction is found in the sequence Butylmethacrylate¿Methylmethacrylate with 2Butoxy phenol > 2-methoxy phenol in benzene at different temperatures.
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Abstract
The dielectric constant (ε′ ), dielectric loss (ε′′ ), relaxation times (τ ) and the
dipole moments (µ) of the binary mixtures of different molar concentrations 2nitrobenzoic acid +Methyl acrylate in 1, 4-Dioxan solutions have been calculated
by using standard standing wave microwave X-band techniques and Gopala
Krishna’s single frequency 9.68 GHz concentration variation method at different
temperatures 303k, 313k and 323k. The measured values of ε′ and ε′′ have
been used to evaluate dipole moment (µ) and relaxation time (τ ). The variation
relaxation time versus concentration suggests solute- solute and solute-solvent type
of molecular association were predicted. Dipole moment (µ) of 2-nitrobenzoic
acid and Methyl acrylate non linearly decreases with rise in temperature. Excess
 E
1
inverse relaxation time
calculated at different temperatures are found to be
τ
negative.
Keywords: Dielectric relaxation, binary mixture, 2-nitrobenzoic acid, Methyl
acrylate, Dipole moment, excess inverse relaxation time.

1. Introduction
The dielectric relaxation behavior of binary mixture of polar molecules under
varying conditions of complexation, temperature and environmental factors has evoked
considerable interest. Based on results, models of relaxation processes in liquid binary
mixture have been formulated. Many researchers [1-8] studied the association of two
polar molecules due to hydrogen bonding from the dielectric relaxation measurements
at microwave frequencies. Poul and Smyth [9] were the first to detect solute-solvent
interaction through measurements of relaxation time. Dielectric relaxation studies in
the micro wave region provide meaningful information about self-association, solutesolute and solute-solvent types of molecules [10-12]. This is due to the capability
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of the microwave to defect the weak molecular interaction. Dielectric relaxation of
binary mixtures of acetone and NMA has been studied in the whole concentration range
of acetone in the binary mixtures using standard microwave standing wave techniques
and single frequency (9.88GHz) concentration variation method of Gopala Krishna [8].
Molecular association between N-methylacetamide and N, N- dimethylacetamide in
benzene solution was studied by this dielectric relaxation behavior by Kumar et .al.
[13] Using single frequency concentration variation method. In order to provide binary
mixtures of 2-nitrobenzoic acid and Methyl acrylate in 1, 4-dioxane solution at various
concentrations were studied at microwave region. The study is excepted to provide
better understanding of the nature of molecular orientation process. The dielectric
measurements have been made for the binary mixtures of different mole fractions of
2-nitrobenzoic acid, 0, 0.2, 0.5, 0.7, and 1 at different temperatures 303k, 313k and
323k. The dielectric relaxation process has been found to be an activated process. From
the experimental observations it is found that the dielectric relaxation process is a rate
process like that of the viscous flow process. Solute-solute and solute-solvent types of
the molecular associations for 2-nitrobenzoic acid have been proposed.

2. Experimental Details
2-nitrobenzoic acid is obtained from Sigma-Aldrich, Methyl acrylate and 1,4-Dioxane
(AR Grade) are purchased from M/S Sd. Fine chemical, Mumbai, India, used without
purification. The X-band microwave bench is used to measure wavelength in the
dielectric medium and voltage standing wave ratio (VSWR) using a short-circuiting
plunger. The set up is tuned at microwave frequency 9.68 GHz. The experimental
techniques of Heston and his colleagues [14] for microwave measurements are used. All
the measurements are carried out at temperatures 303k, 313k and 323k by circulating
ethyleneglycol+water around the dielectric cell and temperature is thermostically
controlled with + 0.50C using Nevitech pvt. Ltd. Mumbai India. The viscosities were
measured with the help of Oswald’s viscometer.
We determined the dielectric constant (ǫ′ ), dielectric loss (ǫ′′ ), relaxation time (τ ),
1
dipole moment (µ) and excess inverse relaxation time ( E) of dilute solutions of binary
τ
mixture of 2-nitrobenzoic acid+ Methyl acrylate in 1,4-Dioxane solution, for different
mole fraction containing 0,0.2,0.5,0.7 and 1 of 2-nitrobenzoic acid+ Methyl acrylate in
1,4-Dioxane solution. The microwave techniques have been used method suggested by
Heston et.al [14]. All the measurements are carried out at temperatures 303k, 313k and
323k and the temperature is thermostatically controlled within +0.50C.
To calculate dielectric constant (ǫ′ ), dielectric loss (ǫ′′ ) by the using equations 1 and
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where and are the free space wavelengths, the cut-off wavelength, the waveguide
wavelength and the wavelength in the waveguide filled with solution in centimeter
dρ
is the
respectively. ρ is the inverse of voltage standing wave ratio (VSWR) and
dn
nλd
slope of ρ versus n, where n = 1, 2, 3, . . . Such that
represents the length of the
dn
dielectric filled waveguide. The ε′ and ε′′ values are estimated to be reproducible within
and 0.5The relaxation times (τ ) and the dipole moment(µ) have been calculated by
using equation 5 and 6 by the single frequency concentration variational method of
Gopala Krishna.
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where N is the Avogadro number, M is the molecular weight of polar substance. W
is the weight fraction and d0 is the density of solution. The excess inverse relaxation
1
time ( )E may be evaluated for binary system in non-polar solvent using the relation.
τ
[15-17]


1 E
1
1
1
( ) = ( ) E − X1 ( ) + X2 ( )
τ
τ
τ
τ
The symbol m, 1 and 2 are related to the mixture, liquid 1 and liquid 2 respectively.
Information regarding the dynamics of a binary system interaction from this excess
1
property is as follows. Where ( )E is the excess inverse relaxation time which
τ
represents the average broadening of dielectric spectra. The inverse relaxation time
analogy is taken from spectral line broadening which is the inverse of the relaxation time
from resonant spectroscopy [18]. The information regarding the dynamics of solutesolvent interaction from this excess property is as follows:
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1
(i) ( )E = 0 : There is no change in the dynamics of solute-solvent interaction.
τ
1
(ii) ( )E < 0 : The solute-solvent interaction produces a field such that the effective
τ
dipoles rotate slowly.
1
(iii) ( )E > 0 : The solute-solvent interaction produces a field such that the effective
τ
dipoles rotate quickly, i.e. the filed co-operate in the ratio of the dipoles.

3. Results and Discussion
From observation Table 1-4, the variation of and with weight fraction of solute in 1,
4-dioxane for all binary mixtures is found to be linear. This shows there is no change in
the nature of the rotating molecular entities in the 1, 4-Dioxane solution. This ensures
the applicability of the Debye theory [19] and that of Gopala Krishna’s method in the
studied concentration range of the binary mixtures in the 1, 4-Dioxane solutions. It is
found that there is small variation in the dipole moments for pure 2-nitrobenzoic acid,
Methyl acrylate and binary mixture of 2-nitrobenzoic acid + Methyl acrylate in 1,4Dioxane solution with rise in temperature reported in Table 1-4. This could be explain
on the solvent effect [20] are very close to the literature values of the dipole moment.
The change in dipole moment with temperature may be due to the stretching of bond
moment and to the change in bond angle this shows that, pure 2-nitrobenzoic acid and
pure Methyl acrylate exist in the monomer form in 1, 4-dioxane solution.
Table 1-4 represents the dielectric relaxation times (τ ) and dipole moment (µ) for
different mole-fractions of 2-nitrobenzoic acid + Methyl acrylate binary mixtures at
different temperatures in the 1,4-Dioxane solution. The values of the relaxation times
(τ ) vary non-linearly with the increase in the mole-fraction of 2-nitrobenzoic acid in the
binary mixtures 2-nitrobenzoic acid + Methyl acrylate at all temperatures, 303k, 313k
and 323k as shown in Fig.1.
Table 1: Dielectric constant (ε′ ), dielectric loss (ε′ ), relaxation time (τ ), dipole
1
moment (µ) and excess inverse relaxation time ( )E of different mole fraction
τ
of 2-nitrobenzoic acid with Methyl acrylate in 1,4-Dioxane at 303k
Mole
fraction
0

Weight
fraction
(W)
0.0309
0.0329
0.0368

ε′

ε′′

τ (psec)

µ(D)

(1/)E

3.0389
3.0467
3.0527

0.2566
0.3013
0.3388

5.6432

1.6543

0

Continued on next page
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Table 1 – Continued from previous page
0.0407
3.0493 0.2763
0.0427
3.0441 0.2320
0.2512

0.0289
0.0302
0.0329
0.0355
0.0368

2.9024
2.9065
2.9202
2.9144
2.9118

0.2530
0.2770
0.3332
0.2750
0.2310

6.3477

2.8765

-0.1754

0.5124

0.0368
0.0407
0.0485
0.0584
0.0603

2.8059
2.8136
2.8308
2.8201
2.8156

0.2537
0.2738
0.3316
0.2737
0.2301

7.1667

3.7654

-0.1231

0.7102

0.0301
0.0318
0.0352
0.0387
0.0404

2.6637
2.6735
2.6783
2.6707
2.6668

0.2536
0.2754
0.3309
0.2726
0.2290

6.7654

3.1232

-0.0754

1

0.0333
0.0361
0.0417
0.0473
0.0534

2.5650
2.5677
2.5639
2.5469
2.5423

0.2518
0.2743
0.3294
0.2716
0.2286

5.8764

2.9765

0

Table 2: Dielectric constant ( ǫ′?), dielectric loss ( ǫ′′),relaxation time (τ ),
dipole moment (µ) and excess inverse relaxation time (1/τ )E of different mole
fraction of 2-nitrobenzoic acid with Methyl acrylate in 1,4-Dioxane at 313k
Mole
fraction
0

Weight
fraction
(W)
0.0339
0.0356
0.0388
0.0421

ε′

ε′′

τ (psec)

µ(D)
Debye

(1/)E

2.9166
2.9282
2.9428
2.9331

0.2485
0.2875
0.3344
0.2747

5.3069

1.3672

0

Continued on next page
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Table 2 – Continued from previous page
0.0437
2.9231 0.2615
0.2645

0.0320
0.0329
0.0349
0.0368
0.0378

2.7434
2.7597
2.7763
2.7717
2.7713

0.2495
0.2857
0.3318
0.2726
0.2297

5.9886

2.5643

-0.1542

0.5337

0.0398
0.0434
0.0506
0.0577
0.0613

2.5631
2.5754
2.5819
2.5685
2.5608

0.2456
0.2812
0.3202
0.2718
0.2226

6.8203

3.1232

-0.1123

0.7212

0.0332
0.0345
0.0373
0.0400
0.0414

2.5145
2.5232
2.5271
2.5259
2.5247

0.2422
0.2775
0.3181
0.2713
0.2349

6.1234

2.7654

-0.0521

1

0.0364
0.0389
0.0437
0.0486
0.0511

2.4672
2.4736
2.4851
2.4777
2.4767

0.2350
0.2535
0.3034
0.2593
0.2417

5.3452

2.2313

0

Table 3: Dielectric constant (ε′ ), dielectric loss (ε′ ), relaxation time (τ ), dipole
1
moment (µ) and excess inverse relaxation time ( )E of different mole fraction
τ
of 2-nitrobenzoic acid with Methyl acrylate in 1,4-Dioxane at 323k
Mole
fraction
0

Weight
fraction
(W)
0.0400
0.0409
0.0428
0.0447
0.0457

ε′

ε′′

τ (psec)

µ(D)
Debye

(1/)E

2.7434
2.7545
2.7625
2.7538
2.7415

0.2224
0.2513
0.2831
0.2391
0.2071

4.9731

1.2354

0

Continued on next page
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Table 3 – Continued from previous page
0.2531

0.0381
0.0384
0.0390
0.0395
0.0398

2.6254
2.6330
2.6370
2.6290
2.6268

0.2192
0.2483
0.2741
0.2253
0.2007

5.4068

2.1023

-0.1123

0.5312

0.0459
0.0488
0.0546
0.0605
0.0634

2.5293
2.5338
2.5431
2.5375
2.5343

0.2098
0.2443
0.2669
0.2189
0.2002

6.7761

2.8945

-0.1021

0.7123

0.0393
0.0400
0.0414
0.0427
0.0434

2.4676
2.4718
2.4747
2.4676
2.4617

0.1955
0.2433
0.2562
0.2128
0.1995

5.6421

2.2134

-0.0321

1

0.0425
0.0443
0.0478
0.0513
0.0531

2.2643
2.2612
2.2576
2.2602
2.2656

0.1971
0.2197
0.2353
0.2103
0.1800

5.1245

1.6542

0

The relaxation times (τ ) depend upon the size and shape of the rotating molecular
entities in the solution. This method determines the average value of the relaxation
time. The linear variation of the relaxation time from its value corresponding to
one constituent to the value corresponding to the other constituent with the molefraction variation in the whole concentration range may be taken as the absence of any
solute-solute association in the mixtures. On the other hand, non-linear variation of
the relaxation time with the mole-fraction is interpreted as the possible solute-solute
molecular association in the binary mixtures participating molecular entities in the
solution.
The variation of the relaxation time (τ ) first increases with the increase in mole
fraction of 2-nitrobenzoic acid in 2-nitrobenzoic acid + Methyl acrylate binary mixture
and attains a maximum value at mole fraction X2 = 0.5 2-nitrobenzoic acid of binary
mixture. Then, with further increase in the mole fraction of 2-nitrobenzoic acid in the
binary mixture, there is seen a sharp decrease in the relaxation time and falls towards
the value of pure 2-nitrobenzoic acid in 1,4-Dioxane solution. This behavior indicates
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solute-solute type of molecular association between 2-nitrobenzoic acid and Methyl
acrylate. This shows that molecular association is maximum at mole fraction X2 = 0.5,
2-nitrobenzoic acid in 2-nitrobenzoic acid + Methyl acrylate binary mixture. Solutesolute type of molecular association is predicted in the whole concentration range in
the binary mixture. The molecular entity becomes much more voluminous than the
individual molecule due to this association. This predicts the solute-solvent type of
molecular association for 2-nitrobenzoic acid in the 1, 4-dioxane solution. Solutesolute association can be interpreted because of the molecule association arising due
to hydrogen bonding between 2-nitrobenzoic acid and Methyl acrylate. In this is
hydrogen bonding δ + on hydrogen of hydroxyl group of 2-nitrobenzoic acid that form
hydrogen bonding with Oxygen of Methyl acrylate δ − as shown in Fig.2. Solute- solvent
association can be interpreted because of the molecule association arising due fractional
positive charge on hydrogen of 2-nitrobenzoic acid and lone pair electron present on
oxygen of 1,4-Dioxane is shown in Fig.3. It may be explain on the basis that the
dielectric relaxation process involves the rotation of molecular entities whereas in the
viscous flow process.
1
The excess inverse relaxation time ( )E for the binary mixture of system 2τ
nitrobenzoic acid + Methyl acrylate for different mole fraction of 2-nitrobenzoic acid
and different temperatures are calculated using equation 7 are listed in Table 1-4.
1
From Fig.4. The excess inverse relaxation time ( )E values are found to be negative
τ
through entire the system. The observed negative values indicates strong hetero
molecular interactions in liquid mixtures and this can be attributed to hydrogen bonding
interactions between 2-nitrobenzoic acid and Methyl acrylate molecules. The negative
values indicate the formation of multimer structure, which lead to the slower rotation of
dipoles in the system. The negative peak observed at around X = 0.25, mole fraction
of 2-nitrobenzoic acid in 2-nitrobenzoic acid + Methyl acrylate binary liquid mixture.
Similar results have been already predicated [21-23].

4. Conclusion
The dielectric relaxation parameter for 2-nitrobenzoic acid and Methyl acrylate in 1, 4dioxane has been determined using standard microwave standing wave techniques and
single frequency concentration variation method of Gopala Krishna. The non-linear
variation of the relaxation time with the change in mole-fraction of 2-nitrobenzoic acid
in the binary mixture predicts the presence of solute-solute and solute-solvent molecular
association the relaxation time attains a maximum value at X (2-nitrobenzoic acid)
=0.5 of 2-nitrobenzoic acid in the binary mixture. The value of the dipole moment
of 2-nitrobenzoic acid + Methyl acrylate is found to decreases slightly with the rise
of temperature. The change in dipole moment with temperature may be due to the
stretching of bond moment and to the change in bond angle. The excess inverse
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1
relaxation time ( )E are negative values indicates strong hetero molecular interactions
τ
in liquid mixtures and this can be attributed to hydrogen bonding interactions between
2-nitrobenzoic acid and Methyl acrylate molecules.

Figure 1: Relaxation times (τ ) versus mole fraction (X) of 2-nitrobenzoic acid in Methyl
acrylate with 1, 4-dioxane solution at 303k, 313k and 323k

Figure 2: Solute-solute molecular interactions between 2-nitrobenzoic acid and Methyl
acrylate

44Dielectric Relaxation and Dipole Moment Study of 2-nitrobenzoic acid with methyl acrylate

Figure 3: Solute-solvent molecular association 2-nitrobenzoic acid molecule in 1,4Dioxane solution

1
Figure 4: Excess inverse relaxation time ( )E versus mole fraction(X) of 2-nitrobenzoic
τ
acid in Methyl acrylate with 1,4-Dioxane solution at 303k,313k and 323k
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Abstract
The kinetics of oxidation Cobalt (III) complexes of α−Thio acids and free α−Thio
acids by Quinoxalinium chloro chromate (QxCC) in the presence of various
micellar have been studied in aqueous acetic acid 50% (v/v) medium. The rate
of oxidation of the reaction was increased with the increasing perchloric acid
and substrate concentration in the presence of various micelles of both Co (III)
complexes of α−Thio acids and free α−Thio acids under pseudo first order
conditions. The added cationic micelles CTAB enhance the rate of oxidation of
reaction much more than TRITON-X 100 and NaLS has been observed.
Keywords: Cetyltrimethylammoniumbromide (CTAB), Pentaammine Co (III)
complexes, QxCC, Oxidation, Thioacids. Sets, .

1. Introduction
The kinetics of oxidation reactions and the investigation of the reaction mechanisms
from the kinetic data have been always the most interesting subjects in chemistry.
The variety of compounds can be oxidized by chromic acid. Chromium compounds
have been widely used in aqueous and non-aqueous medium [1]. The oxidation of a
variety of organic compounds, chromium compounds especially Cr (VI) reagents have
been proved to be versatile reagents capable of oxidizing almost all the oxidisable
organic functional groups [2]. Spectrophotometric method was caused to follow the
kinetics of oxidation of thio glycollic, thio lactic and thiomalic acids, in sodium acetate
-acetic acid buffer [3]. Kinetic and mechanism of oxidation of some hydroxy acids
by Cr (VI) has been reported [4]. A variety of compounds containing chromium (VI)
have proved to be versatile reagents capable of oxidizing almost every oxidiasable
functional group [5]. A number of new chromium (VI) containing compounds,
with heterocyclic bases, like Pyridinium Bromo Chromate [6], Quinolinium fluoro
chromate [7], Quinolinium Bromo Chromate [8], 2,2” - Bipyridininium Chloro
Chromate [9], Pyridinium Chloro Chromate [10], Imidazolium Dichromate [11],
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Nicotinium Dichromate [12], Pyrazinium Chloro chromate [13], Quinolinium Chloro
Chromate [14], Quinolinium Dichromate [15], Tripropylammonium Fluoro chromate
[16], Quinoldinium Fluoro chromate [17]. The kinetics and mechanism of oxidation
of hydroxy acids and Thio acids by various oxidants have been reported. However,
the kinetics of oxidation of α−Thio acids by Quinoxalinium Chloro Chromate, a
Cr(VI) reagent has not yet been studied. This prompted us to undertake the present
investigation. The present work reports the kinetics of oxidation of α−Thio acids by
QxCC and evaluates the rate constants. Mechanistic aspects are also discussed.

2. Materials and Methods
Materials
Thio Lactic acid (99%, S.D.Fine), Thio Glycolic acid, ThioMalic acid (97% Sigma
Aldrich), Quinoxaline, CrO3 (99%, Merck, India), Hydrochloric acid (47%, Merck,
India) were used as supplied and their stock solutions were prepared in double
distilled (first time from alkaline KMnO4), Deionised and CO2 free water. Acetic acid
was purified by standard method and the fraction distilling at 118◦ C was collected.
Quinoxalinium chloro chromate has been prepared. QxCC is a pale yellow, nonhygroscopic, but moderately light-sensitive solid which should be protected from light
during preparation and storage [18].
Preparation of Quinoxalinium chloro chromate
A solution of chromium trioxide (0.2 mol) in water (25mL) was cooled to 0◦ C
Hydrochloric acid (0.2 mol) was slowly added with vigorous stirring. To this resulting
solution quinoxaline (0.2 mol) was added and then cooled for 2h. The resulting yellow
solid was collected on a sintered glass funnel and washed with ether, kept under suction
until moderately dry, and placed under vacuum pump pressure until a dry powder, mp:
108-110 C, Yield 80 %.
Kinetic measurements
All kinetic measurements were carried out An Evolution 60 Thermo spectrophotometer
fitted with recording and thermostating arrangement was used to follow the rate of the
reaction [19]. The progress of the reaction was followed at 365 nm by monitoring
the decreases of Cr (IV) in free α−Thio acids and Co (III) complexes. The required
[α−Thioacids], [HClO4], and [QxCC] were premixed in a reaction vessel, thermo
stated in an oil bath, and QxCC solution (thermally equilibrated at 323K) was then
added prior to the absorbance measurements. Under pseudo-first-order conditions of
α−Thio acids, the plots of log A versus time (A is absorbance intensity) were linear
up to 80% completion of the reaction with an average of linear regression coefficients,

S. Chandrasekaran, K. Subramani and K. Anandaratchagan

49

r ≥ 0.996.
Stoichiometric analysis
Kinetic measurements of the oxidation of cobalt (III) complexes of α−Thioacids
and unbound ligands were carried out under pseudo first order conditions in
50% aqueous acetic acid at 323K. The stiochiometric studies for the oxidation of
pentaamminecobalt(III) complexes of α−Thio acids and unbound ligands by QxCC
were carried out with the oxidant in excess. After nine half lives when the
reaction was nearing completion, the concentration of unreacted was determined
spectrophotometrically. The stoichiometry was calculated from thea ratio between
reacting [oxidant] and [substrate] from the decrease in the absorbance measured for
the cobalt (III) complex, the amount of cobalt (III) reduced was calculated.
Product Analysis
Product analysis was carried out under kinetic conditions i.e., with excess of the
reductant over QxCC. In a typical experiment, Thio Lactic acid (0.l0 mol), perchloric
acid (0.10mol) and QxCC (0.01 mol) were dissolved in acetic acid - water mixture
(50%- 50%) and the solution was allows to stand in the dark for about 24 h to ensure
completion of the reaction. The residue was treated with an excess (200mL) of a
saturated solution of 2, 4-dinitro phenyl hydrazine in 1mol HCl and kept overnight in
a refrigerator. The precipitated 2, 4-dinitro phenyl hydrozone (DNP) was filtered off,
dried and recrystallised from ethanol. The product was identical with melting point and
mixed melting point to an authentic sample of the DNP of Thio pyruvic acid.

3. Results and Discussion
Dependence of rate on α−Thio acids in Micellar
The concentration of the substrates, free ligand of Thio Lactic acid, Thio Malic acid
and Thio Glycolic acid were varied in the range of 1.0 × 10−2 to 3.0 × 10−2 mol dm−3
at 323 K and keeping all other reactant concentrations as constant and the rates were
measured. The rate constants were calculated by the integrated rate equation. The graph
of logarithms was concentration versus time linear and the rate constants calculated from
the slope of the graph agreed with the experimental value, Which shows a first order
dependence plot on α−Thio acids. The rate of oxidation increased progressively with
increasing the concentration of α−Thio acids. The plot of log k1 versus log [α−Thio
acids] gave the slope of 0.998 under pseudo-first-order conditions.
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Dependence of rate on Co (III) bound ligands in Micellar
The concentration of the substrates, bound Co(III) ligands of Thio Lactato, Thio malato
and Thio Glycolato were varied in the range of 1.0 × 10−2 to 3.0 × 10−2 mol dm−3
at 323 K and keeping all other reactant concentrations as constant and the rates were
measured The rate constants were calculated by the integrated rate equation. The graph
of logarithms was concentration versus time linear and the rate constants calculated
from the slope of the graph agreed with the experimental value, which shows a first order
dependence plot on Co (III) complexes of α−Thio acids. The rate of oxidation increased
progressively with increasing the concentration of Co (III) complexes of α−Thio acids.
The plot of log k1 versus log [Co (III)] gave the slope of 0.998 under pseudo-first-order
conditions.
Dependence of rate on perchloric acid in Micellar
Perchloric acid has been used as a source of H+ in the reaction medium. The
concentration of perchloric acid was varied in the range 0.06 to 0.14 mol dm−3 keeping
all other reactant concentration as constant at 323 K as well as Cobalt (III) complexes
and the rates were measured. The acid catalyzed nature of this oxidation is confirmed
by an increase in the rate with the addition of perchloric acid. The plot of log k1 versus
log[H + ] is a straight line with a slope of 0.998.Table-1shows the kinetic data for the
oxidation of Thio acids by QxCC in Perchloric acid medium with various micellar.
Figure-1 shows the graph of 4+logk1 versus 1+log [HClO4 ] of Thio acids Oxidation
by QxCC with NaLS.
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QxCC
Thio acids
Temperature
Micelles
101[HClO4]
mol dm−3
0.6
0.8
1.0
1.2
1.4
0.6
0.8
1.0
1.2
1.4
0.6
0.8
1.0
1.2
1.4

=
=
=
=
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10−3 mol dm−3
1.00 × 10−2 mol dm−3
323 K
1.00 × 10−2 mol dm−3

NaLS
CTAB
104 k1 (s−1 ) 104 k1 (s−1 )
Thio Glycolic Acid
1.002
1.406
1.350
1.880
1.645
2.360
1.967
2.789
2.316
3.297
Thio Malic acid
1.235
1.587
1.625
2.004
2.057
2.547
2.458
3.025
2.856
3.554
Thio Lactic acid
1.459
1.734
1.938
2.294
2.420
2.884
2.916
3.414
3.458
3.990

TRITON
104 k1 (s−1 )
1.269
1.712
2.105
2.544
3.006
1.442
1.912
2.378
2.854
3.288
1.602
2.108
2.668
3.210
3.696

Table 1
Dependence of rate on Micelles concentration
The concentration of Micelles, sodium laryl sulfate, cetyltrimethylammoniumbromide
and Triton X 100 were varied in the range of 1.0 × 10−4 to 1.0 × 10−2 mol dm−3 at
323K as well as Cobalt (III) complexes and keeping all other reactant concentrations as
constant and the rates were measured. The rate of oxidation increased with increasing
the concentration of Micelles. When formation of Micelles on the substrates the rate
of reaction was observed constantly. A plot of specific rate constant versus Micelles
concentration is sigmoidal in shapes both free ligand and cobalt (III) complexes. The
rate of the reaction is increased by the addition of Micelles. The catalytic effect is
more in CTAB has been observed than TRITON and NaLS. Also observed in the rate of
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oxidation of reaction enhances with increasing order is NaLS < TRITON < CTAB.
Dependence of rate on Varying Temperature in Micellar
The rate of oxidation of reaction was observed in varying the temperature from 323K
to 343K and keeping all other reactant concentrations as constant. The rate of oxidation
of reaction increased with increasing the Temperature in both free ligands and Co (III)
complexes.
Mechanistic Aspects
The oxidation of α−Thio acids and their complexes by QxCC in an atmosphere
of nitrogen failed to induce the polymerization of acrylonitrile which discounts the
possibility of any radical formation. The oxidation of α−Thio acids and their complexes
was catalyzed by perchloric acid, which may well be attributed to protonation of QxCC
to give a stronger oxidant and electrophile. The formation of a protonated Cr(VI) species
has been postulated earlier. The kinetic and absence of aldehydes as a product leads to
a mechanism involving two electron transfer from Cr(VI) with C-H cleavage. It was
confirmed by product analysis, that formation of DNP. Hence, synchronous C-H fission
and hydride ion transfer is rate determining step was suggested. The mechanism is
proposed for the formation of Co (III) of Thioxoacetate as a product from Thio glycolic
acid. Similar trend was proposed for Co (III) of Thio lactate complexes [Scheme-1].

Figure 1: Scheme-1
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4. Conclusion
The kinetics and oxidation of cobalt (III) complexes of α−Thio acids like Thio glycolic
acid, Thio Malic acid and Thio Lactic acid by novel Quinoxalinium chloro chromate in
perchloric acid medium have been studied. The rate of oxidation of reaction increases
in presence of micellar like NaLS, CTAB and TRITON-X 100 has been observed. The
rate of oxidation of cobalt (III) complexes of bound Thio acids much more than the free
Thio acids with micelles have been observed. Among the micelles, the cationic micelle
CTAB enhances the rate much more than the others. The temperature increases the rate
of the reaction increases. Mechanism suggested the synchronous C-H bond fission with
two electron transfer from Cr (VI) and formation of Thioxoacetate.
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Abstract
A Kinetics investigation of oxidation of a-hydroxy acid by 2,2-bipyridinium
Bromochromate in micellar medium at in 50% acetic acid 50% water have been
studied in the temperature range 323-343K. The reaction has been found to be
first order with respect to a-hydroxy acid and BPBC.The rate of electron transfer
from a-hydroxy acids to BPBC increases with an increase in the concentration
of micelles and Temperature. It rules out the synchronous C-C bond fission and
electron transfer to proton centre. With increase in micelles concentration an
increase in the rate is observed. It rules out the synchronous C-C bond fission
and electron transfer to Cobalt (III) centre. The added CTAB enhances the rate of
oxidation of a reaction much more than NaLS.
Keywords: a Hydroxy acids, 2, 2 bipyridinium Bromochromate, Sodium lauryl
sulphate (NaLS), Cetyl trimethyl ammonium bromide (CTAB), TRITON.

1. Introduction
Pyridine chromium trioxide complexes and pyridinium bromo chromate have been
especially useful reagents for the mild oxidation of primary alcohols to aldehydes.
Chromium (VI) reagents have been widely used in organic chemistry for the
oxidation of primary and secondary alcohols to carbonyl compounds. There are,
however, some significant difficulties associated with the reagents. For instance,
chromium containing by-products often contaminate the desired products, requiring
time consuming purifications. A novel compound 2,2-bipyridinium bromochromate,
has been discovered which is useful as an oxidizing agent. The compound is
especially useful as an oxidizing agent in reactions which require relatively mild
oxidizing conditions, such as the conversion of primary or secondary alcohols to
carbonyl compounds.Evolution60 thermo spectrophotometer has been utilize to study
the oxidation of a-hydroxyacids [1] such as mandelic acid, lactic acid, glycolic acid and
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their Cobalt (III) Complexes using Pyridinium dichromate as an oxidant in the presence
of surfactant. Surfactants are often used in the formulations of pesticides and herbicides
[2]. They have also found a wide range of applications because of their unique solution
properties such as detergency, solubilisation, and surface wetting capabilities in diverse
areas such as chemical as well as biochemical research[3].
Surface active materials are major building blocks of many physical, chemical, antibiological systems. They have been introduced into several commercial products such
as antiseptic agents in cosmetics and as germicides[4], and have also found a wide
range of applications in diverse areas such as mining, petroleum, and pharmaceutical
industries. A mechanism involving the C-C bond cleavage leading to the formation
of aldehydes as the product was proposed. The formation of keto acids by the C-H
cleavage of the alpha-hydroxy acids was reported with many chromium (VI) oxidant. In
the case of complexes, the hydroxyl group of the bound ligand is free for oxidation with
C-H cleavage leading to the formation of keto complexes.Formation of aldehydes as a
product is possible with decarboxylation and synchronous C-C cleavage accompanied
by an induced electron transfer to the Co (III) in the complex and one electron transfer to
the oxidant. The contest between the two mechanisms became interesting and produced
definite results when mild oxidizing agents like BPBC were kinetically followed.

2. Experimental Section
2, 2-Bipyridine (A.R. Qualigens, India), Hydrobromic acid (47%, Merck, India),
chromium trioxide from (SD Fine chemicals. India 95%) Preparation of BPBC to
16.75 ml of 6 M hydrobromic acid (0.11mole) is added 10.0g. (0.11mole) of chromium
trioxide rapidly while stirring. After dissolution of the chromium trioxide is complete,
15.6 g. (0.1mole) of 2, 2-bipyridine is added in portions while stirring vigorously. A
yellow slurry results which is stirred for 1 hour at room temperature. The slurry is
then collected on a sintered glass funnel and washed with two 15 ml portions of cold
distilled water. The resulting solid yellow filter cake is dried for 3 hours in vacuum
at room temperature. The resulting product is 2, 2-bipyridinium bromochromate, its
purity was checked by an iodometric method and is obtained in a typical yield of 26.8
g. which is 92% of the theoretical yield. Mandelic, lactic and glycolic acids from (SD
Fine chemicals. India 95% HclO4 (Merck, India 95%) was standardized using standard
sodium carbonate (BDH.AR) solution with methyl orange as an indicator. Acetic acid
was purified by standard method and the fraction distilling at 118◦ C was collected.
The cobalt (III) complexes of alpha-hydroxy acids were prepared as their perchlorates
using the method of Fan and Gould [4]. The surfactants used in the present work are
sodium lauryl sulphate (NaLS) and cetyl trimethylammonium bromide [5] (CTAB).The
surfactants are purified by adopting earlier procedure [6, 7] Kinetic measurements of
the oxidation of cobalt (III) complexes of a -hydroxy acids and unbound ligands were
carried out under pseudo first order conditions in 50% acetic acid 50% water at 55±2◦ C
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by following the concentration of BPCC at 365 nm with the help of an UV visible
spectrophotometer. The total volume of reaction mixture in the spectrophotometric
cell was kept as 2.5 ml in each kinetic run all the solutions for the experiments were
maintained at the specified temperature in an electrically operated thermo stated bath.
Per chloric acid was used as the source of H+ ions and ionic strength was maintained
by NaclO4 .
All the glass apparatus were made of Pyrex glass and stoppers were well ground.
The loss of solvent, tested in standard flask and in reaction bottles, was found
to be negligible. Burettes, Pipettes and standard flask were standardized by usual
procedure. The temperature was controlled by an electrical operated thermostat. It was
provided with sufficient thermal lagging, suitable heaters, stirrer and proper cooling
arrangements for continuous work. The stoichiometric studies for the BPBC oxidation
of a-Hydroxy acids in the presence of micells were carried out at 55 ± 2◦ C. The
stoichiometric results indicate that 1 mole of a-Hydroxy acids about 1mole of BPBC
is consumed (Table.1).The rates of all the a-Hydroxy acids were determined at five
different temperatures. If the Temperature increases rate also increases. The three free
ligands lactic acid react faster than mandelic and glycolic acid when react with BPBC.
Similarly the reaction follows same in the presence of micells also. The variation of
Temperature with a-Hydroxy acids by 2, 2-bipyridinium bromo chromate are explained
in the (Table 2).

3. Result and Discussion
The rate of oxidation of reaction was observed in varying the temperature from 323K
to 343K and keeping all other reactant concentrations as constant. The rate of oxidation
of reaction increased with increasing the Temperature in both free ligands and Co (III)
complexes. The kinetic data on the varies temperature of a-hydroxy acids by BPBC
in the presence micelles (Table.2) BPBC induced electron transfer in pentaammine
cobalt(III) complexes of a-hydroxy acids seems to involve nearly synchronous C-C
fission and reduction at cobalt(III)centre. The rate of the reaction as followed pseudo
first order kinetics. The rate of cationic micelles much more the anionic micelles
and neutral micelles. An explanation for the higher reactivity of lactic acid involving
C-H cleavage was given based on the higher acidity of C-H proton. In the present
investigation, the absence of such an observation leads to C-C cleavage. Finally product
analysis confirmed the formation of aldehydes due to C-C cleavage and not formed
keto acids. The effect of the temperature of the reaction has been carried out at five
different temperatures keeping [BPBC] =10−3 mol dm−3 Mandellic Acid = 1.00 ×10−2
mol dm−3 (Table 2). Absorbance decrease the while reaction time of BPBC with
alpha hydroxy acid. The rate constants were calculated by the integrated rate equation.
The graph of logarithm of absorbance versus time was linear and the rate constants
calculated from the slope of the graph. Temperature increases rate also increased.
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[HClO 4 ]= 1.00 × 10−1 mol dm−3 [CTAB] = 1.00 × 10−2 mol dm−3 Temperature
= 55 ± 0.2◦ C
102 [Compound] 102 [BPBC]Initial 102 [BPBC]Final δ102 [BPBC]
mol dm−3
Mandelic acid
1.0
10.0
9.20
0.80
1.00 : 0.80
2.0
10.0
8.36
1.64
1.00 : 0.82
3.0
20.0
17.60
2.40
1.00 : 0.80
Lactic acid
1.0
10.0
9.22
0.78
1.00 : 0.78
2.0
10.0
8.46
1.54
1.00 : 0.77
3.0
20.0
17.76
2.34
1.00 : 0.78
Glycolic acid
1.0
10.0
9.24
0.76
1.00 : 0.42
2.0
10.0
8.52
1.48
1.00 : 0.40
3.0
20.0
17.75
2.25
1.00 : 0.42
CoIII Mandelato
1.0
10.0
9.58
0.42
1.00 : 0.42
2.0
10.0
9.20
0.80
1.00 : 0.40
3.0
20.0
18.74
1.26
1.00 : 0.42
CoIII Lactato
1.0
10.0
9.60
0.40
1.00 : 0.40
2.0
10.0
9.24
0.76
1.00 : 0.39
3.0
20.0
18.83
1.17
1.00 : 0.39
CoIII Glycolato
1.0
10.0
9.69
0.31
1.00 : 0.41
2.0
10.0
9.22
0.78
1.00 : 0.39
3.0
20.0
18.83
1.17
1.00 : 0.39
Table 1: Stoichiometric Data for BPBC oxidation of Co (III) bound and unbound a
hydroxy acids in presence of Cetyl trimethyl ammonium Bromide (CTAB) at 55±0.2◦ C
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O2 CrBrO-bPyH+ + H+ ↔ (OH) OCr+ BrO− bPyH+
[BPBC] = 10−3 mol dm−3 [HClO4 ] =0.1 mol dm−3Temperature= 55 ± 0.2◦ C
Mandelic acid= 1.00 × 10−2 mol dm−3[CTAB] = 1.00 × 10−4 mol dm−3
Time(s) Log(absorbance) 104 k1 s−1
0
−0.17914
0
301
−0.22403
3.434
606
−0.25571
2.910
905
−0.28651
2.732
1201
−0.34872
3.252
1510
−0.38195
3.093
1807
−0.43009
2.943
2105
−0.46092
3.083
2403
−0.51713
3.239
2709
−0.58004
3.408
3008
−0.61997
3.663
Table 2: Effect of Temperature a-Hydroxy acids with CTAB
The observed reactivity is LA > MA > GA. LA has an electronic donating methyl
group, which makes the transfer of a hydride ion easy as compared to that in GA. In
MA, the presence of a carboxylic acid reduces the electron tendency of the methyl
group, reflected at a lower rate. In the presence of hydrogen ions the reactive oxidizing
species will be BPBC [H+ ]. Although, there is no kinetic evidence for the formation of
corresponding ester, its formation in small amounts cannot be ruled out.
The reaction is catalyzed by hydrogen ions. The acidcatalysis may well be attributed
to a protonation of BPBC to give a stronger oxidant and electrophile.
Figure.1 shows the oxidation of Mandelic acid by BPBC in the presence of
surfactant CTAB at 328 K.The first order plots of log absorbance versus time in seconds
were linear and regression is 0.998 and average rate constant k1 is 3.176 × 10−4 s−1
from the (Table.2) [a-hydroxy acids] = 1.0 × 10−2 mol dm−3 [HClO4] = 1.00 × 10−1
mol dm−3 [Micelles] = 1.00 × 10−2 mol dm−3 [BPBC] = 10−3 mol dm−3
Mechanism
The mechanism proposes that BPBC oxidizes OH centre of the a-hydroxy acids
at a rate of comparable to that of the free ligand and there is 100% reduction at the
Proton centre, forms a 2.2-bipyridinium bromochromate ester which can decompose in
a slow step, proceeds through C-C bond fission leading to the formation of carbonyl
compounds with the evolution of carbon dioxide. As 1 mole of a-hydroxy acids
consumes 1 mole of BPBC yielding nearly equal amount of carbonyl compounds.
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Temp
±0.20◦ C

50
55
60
65
70

104 k1 s−1
Glycolic
acid &
NaLS

Mandelic Lactic
acid & acid &
NaLS
NaLS

1.597
1.831
2.135
2.437
2.821

2.142
2.425
2.778
3.129
3.537

2.728
3.114
3.517
4.004
4.570

Glycolic
acid &
TRITON
1.923
2.224
2.526
2.876
3.294

Mandelic
acid
&TRITON
2.535
2.886
3.275
3.689
4.177

Lactic
acid &
TRITON
3.063
3.465
3.866
4.375
4.902

Glycolic
acid &
CTAB

Mandelic Lactic
acid & acid
CTAB
&CTAB

2.315
2.617
2.919
3.280
3.655

2.825
3.176
3.528
3.962
4.439

3.412
3.814
4.216
4.708
5.222

60

Table 3: Variation of Temperature with a-hydroxyl acids in the presence of NaLS, TRITON, CTAB by BPBC
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Figure 1: First Order Dependence Plot with CTAB

Figure 2: Dependence of rate on [a-hydroxy acid] in the presence of CTAB with various
Temperature
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Figure 3: Dependence of rate on [a-hydroxy acid] in the presence of TRITON-X 100
with various Temperature

Figure 4: Dependence of rate on [a-hydroxy acid] in the presence of NaLS with various
Temperature.
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4. Conclusion
The kinetics and oxidation cobalt (III) of a-Hydroxy acids of glycolic acid, mandelic
acid, lactic acid by 2, 2-bipyridinium bromochromate in surfactant medium have been
using a novel chromium (VI) oxidant. In this reaction C-C cleavage occurs leading
reduction at CoIII centre. Mechanism rules out the synchronous C-C bond fission and
electron transfer to cobalt (III) centre. The rate of the increase the observed presence
surfactant NaLS, CTAB and TRITON. Among the surfactant which CTAB enhances the
rate much more than the TRITON, NaLS. Temperature increases the rate of the reaction
increases with micelles CTAB higher than the TRITON-X 100, NaLS. The kinetics of
one electron transfer route seems to be available for BPBC with cobalt (III) bound and
unbound complexes of a-hydroxy acid in micellar medium. The mechanism proposed
for this oxidation reaction is in accordance with the observed kinetic facts.
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Abstract
The giant freshwater prawn Macrobrachium rosenbergii is the largest and
fastest growing species and considered to be a potential candidate species for large
scale aquaculture because of its capacity to breed in captivity, availability of wellestablished techniques for larval rearing, a very good growth rate, production and
survival and wide consumer acceptability. Further, the absence of major disease
problems is also favourable for farming this species. However, suitable technique
to raise broodstock in this species is scanty. In the present study, two hormones
namely Human chorionic gonadotropin and Diethylstilbestrol were selected to
raise growth and development in short period. The two selected hormones were
incorporated separately in a protein rich (32%) pelleted feed at l ppm, 1.5 ppm and
2 ppm concentrations. M. rosenbergii were fed with these hormone incorporated
feeds to study the growth of the animal. In the first experiment, the juveniles were
fed with the hormone incorporated feed to study the growth and maturation. The
experiment was conducted for 120 days. Of the different concentrations tested
for the two selected hormones, growth was found to maximum for animals fed
with hormone HCG at 1.5ppm concentration. In the second experiment, maturing
M.rosenbergii were reared and fed with the two selected hormones namely HCG
and DES at three concentrations (l ppm, 1.5ppm. 2ppm). The experiment was
conducted for 90 days. M. rosenbergii fed with feed HCG incorporated feed at
1.5ppm concentration attained good growth (35g for male) and (37.15g for female).
In both the experiments, the monthly growth rate was found to be high in animals
fed with HCG incorporated feed at 1.5ppm concentration. The obtained findings
revealed that M. rosenbergii fed the diet containing HCG is recommended to obtain
optimum growth performance and feed utilization.
Keywords: Aquaculture, freshwater prawn, hormone effect, growth, weight,
Macrobrachium rosenbergii.
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1. Introduction
The giant freshwater prawn Macrobrachium rosenbergii (De Man, 1879) is currently a
potential candidate species for large scale aquaculture. The culture of M. rosenbergii
is undergoing a phenomenal expansion worldwide and this freshwater prawn equifies
shrimps in view of their delicacy, size, weight, growth, wide consumer acceptability and
high market value (Shree Prakash, 1986). Among the commercially important species,
M. rosenbergii ranks first globally from the aquaculture point of view.
The species has got considerable demand both in domestic and foreign market. This
important candidate species is suitable for culture in freshwater and low saline brackish
water ecosystems. There is a growing demand for quality seed of this prawn in different
agro-climatic regions of the country. World production of M. rosenbergii increased to
> 280,000 MT in 2003 (New, 2005; FAO, 2005) and has become an important part
of the rice-fish in many developing countries (Giap et al., 2005; Hossain and Islam,
2006). Most of the studies have been carried out on nutritional requirements of subadults and adults (Gitte and Indulkar, 2005). Hari and Kurup (2003) reported that cost
of an aquaculture feed, which is directly related to protein content, appears to be the
major decisive factor governing the economic feasibility of farming.
Though vast literature is available on the culture of M. rosenbergii fed with
pelleted feeds (New, 1990; Gilbert,1963; Zukowska and Arendarczyk, 1981; Chaix
and DeReggi, 1982; Chang,1984; Eastman-Reks and Fingerman,1984; Mattson and
Spaziani,1986; Spindler et al., 1987; Wilder et al., 1990), hither to attempts have not
been made on the broodstock development in this species by feeding with hormone
incorporated feeds. In the present study, an attempt has been made to raise the
broodstock of M. rosenbergii within short duration of time by feeding it with two vital
hormones namely, Human chorionic gonadotropin (HCG) and Diethylstilbestrol (DES)
incorporated in the feed. The present study is first of its kind in promoting broodstock
development by using hormones incorporated trial feeds.

2. Materials and Methods
The fresh water prawn Macrobrachium rosenbergii post larvae (PL-20) were procured
from a commercial prawn hatchery, Cochin, Kerala State. The post larvae were
transported in plastic bags with a stocking density of 70nos/litre of water with sufficient
oxygen to withstand 12-15 hours of travel. The seeds were acclimatized for about 1
hour before releasing them into round cement nursery tank of size 3.75 m diameter
having 1.25 m water depth. The stocking density of post larvae in the tank was 70
nos/l.The average initial length and weight of the PL were 16 ± 3 mm and 0.13 ± 10
mg respectively. During the rearing period, all the required management practices were
undertaken. The post larvae were fed with commercial hatchery feed. This feed was fed
to post larvae twice daily ad libitum at 8.00 am and 4.00 pm respectively for about 30
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days.
After 30 days, pelleted feed was prepared to substitute the commercial hatchery
feed. This artificial diet was pelletized to a suitable size (2.0 mm dia) for the post larval
feeding and was fed at the rate of 3 − 5% of body weight. Feeding was done in plastic
trays kept inside the water at regular intervals. About 50% of water was exchanged
every week and a water level of one meter depth was maintained throughout the nursery
rearing period. Shelter was provided using cement tubes (ten numbers per tank) of 3040 cm length and 5 cm diameter kept at the bottom of the tank. After rearing for a
period of 90 days, juveniles were transferred to the fiberglass reinforced tanks kept in
the laboratory.
2.1.

Laboratory Experiment

The objective of the experiment was to test the effect of hormones incorporated
feed on maturation and broodstock development of M. rosenbergii. Two sets of
experiments were conducted to ascertain the maturation and broodstock development
in M. rosenbergii. In the first set of experiment, healthy animals (juveniles) ranging in
length from 4 to 6 cm and 5 to 7g in weight were selected. The maturation of gonads
from immature stage to mature stage was observed for a period of 120 days by feeding
with hormone incorporated feed. The length, weight, common moult, gonad maturation
were observed/recorded during the experimental period.
In the second set of experiment, 50 healthy maturing males and females reared in
the fishponds were used for the study. The animals were reared in the laboratory till
they developed into broodstock. The experiment was conducted for a period of 90
days. In addition to the recorded parameters mentioned in the first experiment, the
reproductive moult for fully matured female specimens were also recorded. Fecundity
was also calculated for the berried specimens. In addition to control, six different test
groups were maintained separately for both the experiments. Two hormones viz, Human
chorionic gonadotropin (HCG) and Diethylstilbestrol (DES) were incorporated in the
prepared pelleted feed.
Treatment -1
HCG was incorporated in the prepared pelleted feed at 1 ppm concentration.
Treatment -2
HCG was incorporated in the prepared pelleted feed at 1.5 ppm concentration.
Treatment -3
HCG was incorporated in the prepared pelleted feed at 2 ppm concentration.
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Treatment -4
DES was incorporated in the prepared pelleted feed at 1 ppm concentration.
Treatment -5
DES was incorporated in the prepared pelleted feed at 1.5 ppm concentration.
Treatment -6
DES was incorporated in the prepared pelleted feed at 2 ppm concentration.
Control
Pelleted feed without incorporating any hormone.
2.2.

Preparation of feed

The pelleted feed was prepared by using different ingredients viz. fishmeal, rice bran,
groundnut oil cake, tapioca flour and vitamin & mineral mix (Table 1). In addition
to the above, cod liver oil, pepain enzyme and butylatedhydroxy toluene were also
incorporated at the concentrations of 6g, 2g and 2g per kg feed respectively to enhance
the quality of the feed. The average protein content of the pelleted feed was to the tune
of 32 %.
2.3.

Experimental procedure

Experiment I
The experiment was conducted in the laboratory in FRP tanks, each measuring 1m diameter and 40 cm height (circular cylindrical type) (Fig1). For each treatment
one FRP tank was used and in each FRP tank, 10 healthy specimens (5 males and
5 females) were stocked. The length and weight of the animals used for all the six
treatments and control at the time of stocking ranged from 4.96 to 5.1cm and 5.22 to
5.79g respectively. Total water exchange was effected once in a week and the tanks were
aerated continuously. The prawns were fed ad libitum twice daily (8.am and 4.pm) with
different types of experimental feeds.
Unconsumed feed, fecal matter, exoskeleton and detritus were removed daily. The
individual common molts and reproductive molts were recorded daily. Reproductive
molts were distinguished from common molts by the presence of mature orange ovaries
visible through the dorsal and lateral areas of the carapace, and of loss ovigerous setae
on the first four pairs of pleopods after molting. The occurrence of the molt was
additionally confirmed in the ensuring day following molting by the observation of
spawned eggs attached to the reproductive setae in the abdominal brood chamber. The
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water quality parameters like water temperature, dissolved oxygen, pH, ammonia and
water hardness were monitored and the optimum levels were maintained throughout the
study period. Each FRP tank was provided with plastic tubes each measuring a length of
30cm and diameter of 6 cm to serve as shelters for prawns. Once in 15 days, the length
and weight of each specimen of all the treatments and control were assessed. The mean
values of length and weight were taken for different statistical analysis. Similarly data
on molt per individual prawn was also documented.
Experiment II
For this experiment, seven FRP tanks each measuring lm diameter and 40 cm height
(Circular cylindrical type) were used and in each tank four healthy specimens (2 males
and 2 females) were stocked (Fig2). The length and weight of the test animals at the
time of stocking for all the six treatments and control were ranged from 9.5 to 12cm and
18 to 23g respectively. The rest of the procedure adopted was similar to that of the first
experiment.
From the data the following details were derived.
• Weight gain (%) =

W1 − W0
× 100
W0

• Daily growth rate (g/day) =
• Length gain (%) =

W1 − W0
T

L1 − L0
× 100
L0

L1 − L0
L0
where W0 = Initial body weight (g) W1 = Final body weight (g) L1 = Initial body
length (cm) L0 = Final body length (cm) T = Experiment period in days

• Length growth rate (mm/day) =

2.4.

Statistical Analysis

The data collected on different growth rate parameters were subjected to Student’s t test
analysis to compare the mean values.

3. Results
A pelleted feed was prepared with 32% protein. To this feed, the two selected hormones
namely, Human chorionic gonadotropin (HCG) and Diethylstilbestrol (DES) were
incorporated in different concentrations and was fed to M. rosenbergii.

70

Growth Performance of Fresh water Prawn

Experiment 1
In this experiment, the effect of hormones on the growth and maturation in M.
rosenbergii was tested by feeding with hormone incorporated feed. Juvenile specimens
measuring from 4.96 to 5.1 cm (TL) and 5.22 to 5.79 g (Wt) were utilized for this
experiment. The experiment was conducted for 120 days.
Growth
Six treatments were used to study the growth and maturation in M. rosenbergii by
feeding with hormone incorporated feed. The growth of M. rosenbergii fed with
hormone incorporated feeds for the six treatments are given in Table 2. From this
Table it becomes evident that the growth of M. rosenbergii fed with T2 feed was more
(23.96g) compared to other treatment feeds tested. Based on the growth increment
(weight) recorded for the test animal fed with different experimental feeds they could
be arranged in the following ascending order:
Control- C → Treatment-T4 → Treatment -T1 → Treatment -T6
(14.3g)
(15.0g)
(15.5g)
(16.6g)
→ Treatment- T5 → Treatment-T3 → Treatment -T2
(17.6g)
(18.0g)
(18.7g)
The registered growth increment was found to be more for animals fed with T2
and T3 feeds and the values of weight increment obtained were 18.7g and 18.0g
respectively for 120 days. The growth increment was found to be the lowest (14.3g)
for animals fed with control feed. The percentage of length and weight gain of M.
rosenbergii fed with hormone incorporated feeds is shown in Table 3. The weight gain
was found to be more for animals fed with T2 and T3 feeds. The percentage weight
gain was found to be higher (295.23%) in animals fed with HCG incorporated feed at
lppm concentration compared to DES incorporated feed at the same concentration level
(286.80%). However, in the control, the weight gain was found to be less (272.38%).
The Student’s t test conducted for different hormone incorporated feed trails is
shown in Table 4. A highly significant (P < 0.01) difference in mean growth could
be observed between the treatments T1 and T2. Similar significant (P < 0.05 or 0.01)
difference in mean growth value could be observed between Tl & T2, T1 & T3, T1 &
Control, T2 & Control and T3 & Control. However, the difference in the mean growth
increment recorded between the feed T2 & T3 was found to be insignificant. Of the
three DES incorporated feed at different concentrations, a highly significant (P¡0.01)
positive correlation was observed between the mean growth increment recorded for the
test animals fed with T4 & T5, T5 & T6, T5 & Control and T6 & Control at P <
0.01 level. Significant difference in the mean growth increment at P < 0.05 level was
recorded for the test animals fed with T4 & T6 and T4 & Control.
The monthly mean growth was found to be increasing for the test animal fed with
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hormone incorporated feeds. The monthly growth increment was found to be high for
animals fed with T2 and T3 feeds compared to feed T1 incorporated with HCG. The
monthly growth increment was found to be high for animals fed with DES incorporated
feed at 1.5ppm (5.0g) and 2ppm (4.8g) concentrations compared to Control and DES
incorporated feed at lppm concentration. Of the different treatment feeds incorporated
with HCG, higher growth increment (0.1558g / day) was recorded in animals fed with
the feed T2 than that fed with T1 and T3 feeds. The growth rate (weight) was found to be
high in animals fed with the feed T5 (0.1466g / day) compared to the DES incorporated
feeds (lppm and 2ppm concentrations) fed to animals. Growth as per day length and
weight growth increment was found to be lowest for animals fed with the feed without
incorporating the hormones.
Experiment 2
In this experiment, the objective was to stock maturing specimens of M. rosenbergii
to develop the broodstock by feeding with hormone incorporated feeds. The average
weight of the male and female at the time of the stocking ranged from 21.70 to 22.37g
and 21.75 to 22.75g respectively. The experiment was conducted for 90 days. Six
treatment feeds were tested to study their effect on growth and maturation of this species.
In addition to the treatment feeds, a control was also used to assess the possibility of
the development of broodstock. The two hormones selected for experiment 1 were
incorporated in the same different concentrations and were tested to elucidate their effect
on growth and maturation.
Growth
The growth documented for M. rosenbergii fed with hormone incorporated test diets is
given in Table 5. It is evident that the average weight was found to be higher in both the
male and female prawns fed with feed T2 followed by feed T3 than the values recorded
for T1 and Control feed. In animals fed with DES incorporated feeds, the average
weight was found to be more for animals fed with feed T5 for both the sexes followed
by the feed T6 compared to the feed T4. In control, the lowest weight was recorded for
both male (30.5g) and female (31.5g) (Fig 4). The mean weight increment registered
for the both the sexes was found to be highest for animals fed with T2 feed followed by
T3 feed. Based on the average weight recorded for the test animals fed with different
experimental feeds, they could be arranged in the following ascending order:
Male
Control- C → Treatment - T4 →
(30.5g)
(31.75g)

Treatment - T1 → Treatment -T6
(32.25g)
(34.0g)

→
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→ Treatment-T3 →
(35.6g)

Treatment -T2
(35.92g)

Female
Control- C → Treatment - T4 →
(31.5g)
(32.5g)
Treatment- T5
(35.75g)

→ Treatment-T3 →
(35.8g)

Treatment - T1 → Treatment -T6
(32.75g)
(35.0g)

→

Treatment -T2
(37.15g)

The percentage of length and weight gain was more in T2 feed followed by T3 feed.
In animals fed with DES incorporated feeds, the percentage of length and weight gain
was more in feed T5 compared to feed T6 and T4. In the control feed, the values of
percentage of length and weight gain recorded were 37.93 and 40.65 respectively for
female. Among the different feeds tested, Control feed registered the lowest value of
these two parameters.
Student’s t test analysis of the data collected for different hormone incorporated
feed trails is given in Table 6. A highly significant (P < 0.01) difference was observed
to exist between the mean growth increment recorded for the test animals fed with T1
& T2 feed. T1 & T3 feed, T2 & Control and T3 & Control. In DES incorporated feeds,
the Student’s ’t’ test analysis confirmed the prevalence of a highly significant difference
prevailing between the mean growth increment recorded for the test animals fed with
feed T4 & T5, T4 & T6, T5 & Control and T6 & Control. The mean growth increment
was found to be insignificant between feeds T2 & T3 and T1 & Control in animals
fed with HCG incorporated feeds. Similar insignificant difference could be observed
between the feed T5 & T6 and T4 & Control.
From the growth pattern it becomes evident that experimental animals fed with
HCG incorporated feed at 1.5ppm concentration grew faster than those fed with HCG
incorporated feed at 2ppm concentration. Among the DES incorporated feeds, it could
be deciphered that the growth was higher in animals fed with feed T5 compared to those
fed with T4 & T6 The growth rate was observed the to be lowest for test animals fed
with control feed.
Among the HCG feed fed to the test animals, the per day growth was found to be the
highest for the feed T2 followed by T3. The per day growth was found to be more for
animals fed with T5 feed (0.1422g/day) than those fed with T6 & T4 feeds. In Control,
the lowest growth rate of 0.0992g/day was registered.
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Ingredients

Fish meal
Rice bran
Groundnut oil cake (GOC)
Tapica flour
Vitamin & mineral mix

Protein
level
(%)
56
6.2
39.5
2.1
-

Amount used
per kg feed
(in g)
400
200
200
150
40
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Protein level (%) of
ingredients
used per 1 kg feed
22.4
1.24
7.9
0.315
-

Table 1: Composition of the pelleted feed used in the experiment

Treatments

Mean

Mean

Mean

Mean

Mean

Mean

length

weight at

final

final

length

weight

at

stocking

length

weight

incre-

incre-

stock-

(g)

(cm)

(g)

ment

ment

(cm)

(g)

9.10
10.11
9.96
9.11
9.95

15.50
18.70
18.00
15.00
17.60

9.87
8.82

16.60
14.30

ing
(cm)

T1 (HCG 1 ppm)
T2 (HCG 1.5 pm)
T3 (HCG 2 PPM)
T4 (DES 1 PPM)
T5 (DES 1.5
PPM)
T6 (DES 2 PPM)
CONTROL (C)

5.10
5.00
5.02
4.99
4.96

5.25
5.26
5.31
5.23
5.22

14.20
15.11
14.98
14.10
14.91

20.75
23.96
23.31
20.23
22.82

4.99
5.79
14.86
22.39
4.98
5.25
13.8
19.55
* Experiment Conducted for 120 days

Table 2: Growth of M. rosenbergii fed with hormone incorporated feed (Experiment I)
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Treatments
T1 (HCG 1 ppm)
T2 (HCG 1.5 ppm)
T3 (HCG 2 ppm)
T4 (DES 1ppm)
T5 (DES 1.5 ppm)
T6 (DES 2 ppm)
Control (C)

Length gained (%)
178.43
202.20
198.40
182.56
200.60
197.79
177.10

Weight gained (%)
295.23
355.51
338.98
286.80
337.16
286.7
272.38

Table 3: Percentage of length and weight gain of M. rosenbergii fed with hormone
incorporatedfeed (Experiment I)

Comparison
made between

Growth in increment
‘t’ value

T1 (HCG1ppm)
T2 (HCG1ppm)
T2 (HCG1.5ppm)
T1 (HCG2ppm)
T2 (HCG1.5ppm)
T3 (HCG2ppm)
T4 (DES1ppm)
T4 (DES1ppm)
T5 (DES1.5ppm)
T4 (DES1ppm)
T5 (DES1.5ppm)
T6 (DES2ppm)

T2 (HCG1.5ppm)
4.96367
T3 (HCG2ppm)
4.239559
T3 (HCG2ppm)
1.866404
Control (C)
4.940464
Control (C)
7.0066316
Control (C)
6.272579
T5 (DES1.5ppm)
6.037888
T6 (DES2ppm)
3.161306
T6 (DES2ppm)
3.307568
Control (C)
3.081473
Control (C)
7.085126
Control (C)
4.183632
NS : Insignificant

Level
of
significance
P<0.01
P<0.01
NS
P<0.01
P<0.01
P<0.01
P<0.01
P<0.05
P<0.01
P<0.05
P<0.01
P<0.01

Table 4: Student’s t test analysis of the data on growth increment recorded in the
Experiment I

Male
Mean weight

Mean

at

weight (g)

stocking

final

Female
Mean weight

Mean weight

Mean

increment (g)

at

weight (g)

increment (g)

(g)
Treatment 1

stocking

final

Length gained %
Mean weight

Weight gained (%)

Male

Female

Male

Female

(g)

21.75

32.25

10.5

21.25

32.75

11

40.86

40

48.27

54.11

22.37

35.92

13.55

22.7

37.15

14.45

43.96

43.1

60.55

63.65

22.12

35.6

13.47

22

35.8

13.8

43.85

42.98

60.9

62.92

21.7

31.75

10.05

22.3

32.5

10.2

39.13

38.26

46.31

45.73

22.3

34.75

12.45

22.75

35.9

13.15

43.37

40.51

55.82

57.8

22.05

34

11.95

22.5

35.9

12.5

41.12

40.25

54.19

55.55

21.75

30.5

8.75

22.4

31.5

9.1

38.79

37.93

40.22

40.65

(HCG 1ppm)
Treatment 2
(HCG 1.5ppm)
Treatment 3
(HCG 2ppm)
Treatment 4
(DES 1ppm)
Treatment 5
(DES 1.5ppm)
Treatment 6
(DES 2ppm)
Control

* Experiment conducted for 90 days
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Table 5: Growth of M.rosenbergii fed with hormone incorporated feed * (Experiment II)
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Comparison made between

T1 (HCG1ppm)
T2 (HCG1ppm)
T2 (HCG1.5ppm)
T1 (HCG1ppm)
T2 (HCG1.5ppm)
T3 (HCG2ppm)
T4 (DES1ppm)
T4 (DES1ppm)
T5 (DES1.5ppm)
T4 (DES1ppm)
T5 (DES1.5ppm)
T6 (DES2ppm)

Growth in increment
‘t’ value
Level
of
significance
T2 (HCG1.5ppm)
6.668888 P<0.01
T3 (HCG2ppm)
7.782777 P<0.01
T3 (HCG2ppm)
1.746597 NS
Control (C)
2.072045 NS
Control (C)
8.780595 P<0.01
Control (C)
6.798544 P<0.01
T5 (DES1.5ppm)
3.838579 P<0.01
T6 (DES2ppm)
19.32391 P<0.01
T6 (DES2ppm)
1.328522 NS
Control (C)
2.514767 NS
Control (C)
6.009635 P<0.01
Control (C)
5.817763 P<0.01
NS : Insignificant

Table 6: Student’s ’t’ test analysis of the data on growthincrementrecorded in the
experiment II

Figure 1: Experimental setup I
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Figure 2: Experimental setup II

Figure 3: Growth of M. rosenbergii shown by HCG Hormone incorporated feed at 1.5
ppm.

Figure 4: Growth of M. rosenbergii shown by DES Hormone incorporated feed at 1.5
ppm.
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4. Discussion
The present investigation on the incorporation of hormones in feeds to develop
broodstock in M. rosenbergii was carried out by selecting two important hormones
namely, Human chorionic gonadotropin and Diethylstilbestrol. In the present study,
the incorporation of these two selected hormones in test feeds resulted in the positive
influence on growth in M. rosenbergii. The incorporation of HCG at 1.5ppm
concentration in the pelleted feed accelerated the growth in 120 days (Fig. 3). Of
the three concentrations tested in HCG incorporated feed, maturation was faster when
fed with feed T2 than the other tested feeds. The additional values of feed T2 were
increment in the relative growth rate and the percentage of weight gain.
Student’s t test analysis was employed to compare the growth increment
of M.rosenbergii fed with feeds containing different concentrations of hormones.
Significant difference (P¡0.01) was observed in growth increment between T1 & T2. T1,
& T3, T1 & Control, T2 & Control and T3 & Control with regard to HCG incorporated
feed at different concentrations. The ’t’ value was found to be very high between T2
& Control. Similarly a higher ’t’ value was registered comparing the growth increment
between the feed T5 & Control with regard to DES incorporated feed. Thus it could
be inferred that hormonal incorporation in the feeds would positively influence the
growth. This observation was confirmed by high increment in the length and weight
gain of animals fed with hormone incorporated feed. This fact is further supported by
a substantial increase in the growth of animals fed with hormone incorporated feeds
than the control feed. With respect to the mean values of growth recorded in three
concentrations tested for HCG and DES, three different feed trials could be arranged in
the following ascending order.
HCG:
Control-C → Treatment-T1 → Treatment-T3 → Treatment-T2
(19.55g))
(20.75g)
(23.31g)
(23.96g)
DES:
Control-C → Treatment-T4 → Treatment-T6 → Treatment-T5
(19.55g)
(20.23g)
(22.39g)
(22.82g)
The above observation affirms the fact that the animals fed with T2 and T3 (HCG
incorporated feed) and the animals fed with the feed T5 and T6 (DES incorporated feed)
showed better growth increment among the different concentrations tested in the present
study. In the present study, the test animals fed with HCG incorporated feed at 1.5ppm
concentration registered a good growth rate and the highest growth increment of 14.45g
was also achieved in 90 days. Similarly among the different concentrations tested in
DES, best growth rate could be observed in animals fed with DES at 1.5ppm level (Fig.
4) and the best mean weight increment of 13.0g was registered in 90 days. Thus it
could be inferred that between the two hormones selected for the present study, HCG
appeared as the best choice as it positively enhanced the growth rate of the test animals.
Further, the length and weight gain was also found to be high in animals fed with feed
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T2 such comparable better growth rate has been achieved in Parapenaeopsishardwickii
by injecting the hormone progesterone (Kulkarni et.al., 1979).
The student’s t test conducted for different hormone incorporated feed trails revealed
that significant growth increment could be recorded between feeds T1 &T2. T1 &
T3, T2 & Control and T3 & Control fed to the test animal incorporated with the
HCG in different concentrations. The high ’t’ value of 8.780595 was evident of the
growth increment registered between T2 and Control. Among the three different feeds
incorporated with DES in different concentrations, the growth increment was found to
be insignificant between the feed T5 & T6, and T4 & Control. A very high ’t’ value was
recorded (19.32391) in the growth increment between the feed T4 & T6. It was also
interesting to know that in both the hormone incorporated feeds at lppm concentration,
an insignificant ’t’ value was observed with control. The monthly growth rate was found
to be higher in animals fed with hormone incorporated feed compared to control. The
growth increment shoots up in animals fed with T2 feed followed by T3 feed. The per
day growth was also found to be more in animals fed with T2 feed compared to other
tested feeds.
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Abstract
In general, Web based search interfaces; it can be difficult to formulate queries that
simultaneously combine temporal, spatial, and relevant data filters. We investigate
how coordinated visualizations can enhance search and exploration of information
on the World Wide Web by easing the formulation of these types of queries.
Drawing from visual information seeking and exploratory search, we introduce
Pictcath - interactive query visualizations of Web-based information that operate
with online information within a Web browser. Pictcath provide the information
seeker with visual overviews of Web resources and offer a way to visually filter
the data. Our goal is to facilitate the construction of dynamic search queries
that combine filters from more than one data dimension. We present a prototype
information exploration system featuring three linked Pictcath, and used it to
visually explore news items from online RSS feeds.
Keywords: Pictcath, Information visualization, World Wide Web, information
retrieval, exploratory search, visual information Searching.

1. Introduction
Searching for information on the World Wide Web is a fundamental task undertaken
daily by millions of people. In addition, this computer use is expanding into more and
more aspects of society, as people increasingly turn to the Web as an immediate source
for news, references, and entertainment. While the seemingly-endless information space
of the Web contains diverse rich-media content, finding information on the Web is still
generally done using an ordinary text query. This approach is demonstrably useful, in
that people routinely find something useful, even if it is not exactly what they were
seeking. However, searching can be frustrating when queries return thousands of hits,
many of which are extraneous. Difficulties are even more likely when a person?s
information need is only vaguely defined. Choosing the right keywords for the search
query may be difficult, and the text-based result list itself provides little contextual
overview to promote general understanding. A common tactic is to issue multiple
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(slightly different) queries, and to look mainly at the first few items in the list of results.
While this can lead to success, it just as often leads to long and frustrating searches
with imperfect results. Today?s Web features thriving online communities, rich media
content, maturing Semantic Web standards, and an increasing number of geographically
referenced resources.
This structure is quite different from the early days of the Web, which was dominated
by unstructured textual information. Information published on today?s Web is becoming
ever more complex: it includes not only multimedia, but rich links between information
fragments indicating semantic, social, and spatial relationships. Unfortunately, the
traditional Web search processes do not reflect these advances. Search remains primarily
textual, and result lists are still quite unstructured. In this paper, we introducePictcath as
a means to support visual information exploration on the Web. Pictcath are information
visualization widgets whose manipulation constructs a Web query.
The general goal is to support the information seeker in gaining casual insight into
large collections of Web resources. Map visualizations of photos and tags combine
spatial and topical dimensions into one view and thus allow initial exploration of
multifaceted information. In contrast Pictcath provide separate, yet linked visualizations
that are used for query formulation along multiple dimensions. To assess people?s
response to this type of information access, we conduct an exploratory user study,
looking at both specific and more open-ended search responsibilities.

2. Selecting and Discovering Information
Using metaphors from foraging behavior, the concepts of ”berry picking” and
”information scent” describe navigation between numerous online resources. With
berry picking, the static search concept is replaced with a dynamic understanding of
searching and browsing, where searchers roam somewhat randomly between different
sets of documents. By gathering multiple information bits, the searcher learns about the
content and consequently changes his/her information needs, and thus the subsequent
queries. Facets can be understood as orthogonal, non-exclusive categories that describe
multiple aspects of information sources. While faceted navigation provides a better
overview on a information collection, the manual creation and actualization of faceted
classifications are work- intensive and require domain information.

Visualization for Information Seeking
Previous work has shown that interactive visualizations can considerably improve the
exploration of data, suggesting that information seekers should be able to ”rapidly,
safely, and even playfully explore a database” . Graphical user interface elements
can enable visual information seeking via dynamic queries . An extension of dynamic
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queries displays visual overviews beyond the current query constraints and thus provides
signal for how changing a query may yield a satisfying set of results . In offline data
sets, manipulation of successive selections in visualization can be used to consecutively
reduce the data to subsets and dynamically adjusting the Boolean mixture of text based
queries can be used to affect visualizations of relations among items of interest. To help
the information seeker assess the relevance of search results numerous techniques have
been developed that provide visualizations of document-query similarity and document
characteristics.
Search results from multiple sources and of different media type can also be
combined into a layout visualizing relationships with links and tags. Coordinated
views may yield deeper insights into these multiple dimensions or facets by showing
the interdependencies among the information sources. For example, geographic
information can be explored in an interface where two linked visualizations are provided
for spatial and conceptual domains. Interactive visualizations featuring maps, topics,
and timelines have been employed to explore video libraries; however, the used map
does not display spatial distribution of items. Coordinated views in general have not
been applied to Web-based information seeking.

Information Visualization on the Web
The Web can be seen as a medium for information visualization that may constitute
both a data source and a delivery mechanism. Improved support for Web standards
increasingly allows simple interactive visualizations within the Web browser. For
example, interactive widgets and visualizations have been embedded into Web pages
without requiring browser extensions, however the spatial distribution of items along
the attributes that can be filtered with sliders are not visualized and the whole data
necessary for the visualization has to be loaded at once, making exploration of larger
information spaces impossible. A particular challenge is to provide a responsive and
interactive interface even though the data to be explored is distributed over the network.

3.

DESIGNING PICTCATH

We extend the movement toward visual information exploration on the Web, by
developing interactive visualizations that provide query functionality and update the
visual control with information about the data retrieved by the current query settings.
These are InfoVis query widgets (PitCatch) that combine visual representations of the
data being queried with retrieval of Web resources.
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Design Goals
Our primary goal is to expand the possibilities for formulating queries by integrating
Pictcath into interactive online Web search. Use of visualization in formulating queries
may ease the specification of some concepts that are difficult to express in text. For
example, time range is difficult to specify in text without using several words: such as
”during February or March last year” or ”last summer”, and might not be particularly
effective as a text query in a search engine. However, time as a concept can be
extremely useful for humans as a query filter. For this discussion, a query is a request
for information from a large online information space. A query is composed of a set
of parameters. A parameter is a piece of information within a query that clarifies an
information need.
This parameter can be thought of as a constraint by which the entire information
space is filtered. It can also be thought of as an attractor based on similarity factors.
Commonly, in Web searches, these parameters are words, and complex queries are
built up through Boolean combinations of words. Query parameter dimensions are
an important feature in Pictcath. A query parameter dimension is a concept that is
prevalent enough in Web information to be effective as a filter and is based on what
type of information is commonly accessible on the Web, and what types of information
people commonly use to characterize items of interest. For instance, photos are often
associated with time, location, and tags.

Choosing Information Dimensions for Pictcath
Information resources published on the Web are increasingly often organized along
three major dimensions time, location, and tags Corresponding to when, where, and
what Time. Practically everything on the Web has some kind of publication date.
Examples include blog entries, recent updates on Wikis, and news feeds from friends
on social networking sites. These mechanisms keep the information seeker up-todate on current developments, either globally or in a closer social context. Being
able to explore past conversations, or to see what is being discussed right now,
makes time a useful dimension for Web-based exploration. With built-in GPS (Global
Positioning System) capabilities now in many devices, more and more information
published on the Web has geospatial information. Photos, news items, and encyclopedia
entries increasingly include geographic longitude and latitude, making location-based
information exploration possible.
Even information without explicit location information can be enhanced using
natural-language processing, smashups, and geographic search for services. The topics
associated with Web-resources are often made explicit through free-form keywords or
tags. Tags can be added by the creators of Web pages intentionally to help people who
are interested in specific topics to find Web resources such as photos and bookmarks.
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Tags are also often developed communally. As tag clouds become commonplace, they
invite information seekers to explore and discover semantic and thematic relationships
between resources on the Web.

Appearance and Functioning of Pictcath
A Pictcath is an information visualization widget that combines visual representation
with interaction control with Web-query capabilities. A Pictcath is composed of
a visualization of the Web-searchable information upon which it is based dynamic
interactions that adjust and refine the range of the selected information in the
Pictcath visualizations, search response that provides a list of information results, and
coordinated interaction and adjustment with other Pictcath. For the following examples,
information items were extracted during interaction from online RSS feeds from the
Global Voices project [12], an editorial aggregation blog about blogs from around the
world. Obtaining online data from RSS feeds is discussed in more detail later. Pictcath.
For the temporal dimension, we used a simple bar chart.

Coordinated Interactivity
Individual Pictcath allow interaction within one dimension and several linked Pictcath
provide multidimensional exploration through coordinated interactions: weighted
brushing and query refinements. 3.4.1 Weighted Brushing hovering with the mousepointer over a visual element temporarily highlights related visual elements in all linked
Pictcath and the results list. This highlighting disappears immediately when the mouse
pointer moves beyond the edge of the visual element. For example, hovering over a
tag in the tag Pictcath highlights all related elements in the temporal bar chart and
the geographic map. In our system the highlighting is done by changing the color
of visual elements from blue to pink and dimming unrelated items. The degree of
relatedness between visual elements in multiple Pictcath usually differs, since each
element can represent different quantities of collection items. Instead of having a binary
type of linking and brushing, where weakly related elements are highlighted as much as
strongly related elements, weighted brushing represents varying degrees of relatedness.
Information items can assume either one value or several values within a particular
dimension. For example, an information resource usually has one publication date,
while it can have multiple topics or tags associated with it. This has implications for the
design of linking and brushing behavior within an activated Pictcath.
If the information seeker, for example, hovers over a tag, other tags in the same
Pictcath might be correlated and thus be highlighted. This provides the information
seeker with visual cues indicating relations within the same dimension, in addition to
highlights in other Pictcath. Information items in the results list that is associated with
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the location of interest. In response to this action, the location Pictcath zooms in to show
the region of the Caribbean in more detail and the other Vis-Gets update accordingly.
Then one of the larger tags ”politics? could be selected from among the tags in the
tag Pictcath. Next, the temporal Pictcath could be used to drill-down to the month
of February. Brushing some of the days around the middle of the month of February
highlights several items about Fidel Castro?s retirement.

Architecture
The architecture of the visual information exploration system is divided into two parts:
client-side and server-side On the Web server, data is processed and filtered. We used
Cake PHP as a PHP programming framework, and My SQL as the relational database
for storing processed data from RSS feeds. Presentation and interaction are realized in
the Web browser.

Figure 1: Architecture
We employ Query as a JavaScript framework that abstracts away the differences
between multiple browsers. We chose Query because it enables both sophisticated
query operations on the DOM (Document Object Model), as well as asynchronous
communication with the server via the XML, HTTP Request objects.

Data Extraction
The extraction of title, description, and date information from RSS feeds is
straightforward, and is done in our system using the Magpie RSS library. However,
extracting location and tag information is more difficult; since this information is not
always presented in a consistent format. Tags can be represented in RSS feeds in
different ways. The native approach in RSS is to put tags into ¡category¿ elements
that are sub-elements of the ¡item¿ element. Tags can also be included as part of an
extension to RSS, such as Media RSS that is used by the photo sharing site Flicker. We
exclude any markup other than formatting with italics and bold.
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Query Parameter Conversion
Query parameters limit the currently selected set of information items. In the
implemented system there are four types of query parameters: dates, location, tags,
and search terms of a conventional text field. We will neglect the latter, and focus in
the following on parameters that are set and changed by Pictcath. Query parameter
conversion, here with temporal dimension. In a visual information exploration system
see the Figure query parameters are constantly transformed between three forms:
visual query parameters (as part of Pictcath), parameters encoded for URLs and HTTP
requests, and query parameters (as part of SQL query statements). Thechallenge is to
represent query parameters in these different forms, and apply transformations between
them without losing any accuracy or semantics along the way.

4. Conclusion
In this paper work we have introduced Pictcath, coordinated information visualization
query widgets that aim to make it possible for information seekers to orient themselves
within Web-based information spaces and to incrementally build complex filtering
queries. Our general plan considerations led us to define Pictcath as widgets that
provide a visualization of an information measurement that can be used to specify
an information query. Allow query specification through dynamic manipulation of the
range of these information dimensions. Propagate range adjustments to other associated
Pictcath, providing immediate visual evidence of query refinement. Offer responsive
results list that immediately and incrementally change according to the manipulation
of the Pictcath. Reflect actions in a given Pictcath in all Pictcath through highlights of
current choices and parameter range selections. We have presented temporal, spatial,
and topical Pictcath, within a fluid and responsive Web-based implementation. An
exploratory study indicates positive reactions towards visual information exploration
with Pictcath. The main contribution of this work is the application of dynamic
queries to Web-based information seeking using multiple coordinated Pictcath. We have
developed weighted brushing as a novel interaction technique that displays different
degrees of relatedness between visual elements in coordinated views, and delta queries
as a novel mechanism to convey query changes and reduce the transmission load during
query refinements.
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Abstract
We propose secure multi-party computation protocols for collaborative data
publishing with M-privacy. All protocols are extensively analyzed and their
security and efficiency are formally proved. Experiments on real-life datasets
suggest that our approach achieves better or comparable utility and efficiency than
existing and baseline algorithms while satisfying M-privacy. We consider the
collaborative data publishing problem for anonym zing horizontally partitioned
data at multiple data providers. We consider a new type of insider attack by
colluding data providers who may use their own data records (a subset of the
overall data) to infer the data records contributed by other data providers. The
paper addresses this new threat, and makes several contributions. First, we
introduce the notion of M-privacy, which guarantees that the anonymized data
satisfies a given privacy constraint against any group of up to m colluding data
providers. Second, we present heuristic algorithms exploiting the mono-tonicity
of privacy constraints for efficiently checking M-privacy given a group of records.
Third, we present a data provider-aware anonymization algorithm with adaptive
M-privacy checking strategies to ensure high utility and M-privacy of anonymized
data with efficiency.
Keywords:
Heuristic algorithms, base line algorithms,
communication protocols, group mono-tonicity

multi party

1. Introduction
There is an increasing need for sharing data that contain personal information from
distributed databases. For example, in the health care domain, a national agenda is
to develop the Nationwide Health Information Network (NHIN) to share information
among hospitals and other providers, and support appropriate use of health information
beyond direct patient care with privacy protection. Privacy preserving data analysis
and data publishing have received considerable attention in recent years as promising
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approaches for sharing data while preserving individual privacy. When the data are
distributed among multiple data providers or data owners, two main settings are used for
anonymization. One approach is for each provider to anonymize the data independently
(anonymize-and-which results in potential loss of integrated data utility.
1.1.

Problem Settings

We consider the collaborative data publishing setting with horizontally partitioned data
across multiple data providers, each contributing a subset of records Ti . As a special
case, a data provider could be the data owner itself who is contributing its own records.

Figure 1: Distributed data publishing settings
This is a very common scenario in social networking and recommendation systems.
Our goal is to publish an anonym zed view of the integrated data such that a data
recipient including the data providers will not be able to compromise the privacy of the
individual records provided by other parties. Considering different types of malicious
users and information they can use in attacks, we identify three main categories of attack
scenarios. While the first two are addressed in existing work, the last one receives little
attention and will be the focus.
1.2.

Attacks by External Data Recipient Using Anonymized Data.

A data recipient, e.g. P0, could be an attacker and attempts to infer additional
information about the records using the published data (T*) and some background
knowledge (BK) such as publicly available external data. Most literature on privacy
preserving data publishing in a single provider setting considers only such attacks.
Many of them adopt a weak or relaxed adversarial or Bays-optimal privacy notion to
protect against specific types of attacks by assuming limited background knowledge.
For example, k-anonymity prevents identity disclosure attacks by requiring each
equivalence group, records with the same quasi-identifier values, to contain at least
k records. Representative constraints that prevent attribute disclosure attacks include
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l-diversity, which requires each equivalence group to contain at least l well-represented
sensitive values, and t-closeness, which requires the distribution of a sensitive attribute
in any equivalence group to be close to its distribution in the whole population.
In contrast, differential privacy publishes statistical data or computational results of
data and gives unconditional privacy guarantees independent of attackers background
knowledge.
1.3.

Attacks by Data Providers Using Intermediate Results and Their Own Data

We assume the data providers are semi honest commonly used in distributed
computation setting. They can attempt to infer additional information about data coming
from other providers by analyzing the data received during the anonymization. A
trusted third party (TTP) or Secure Multi-Party Computation (SMC) protocols (e.g. [5])
can be used to guarantee there is no disclosure of intermediate information during the
anonymization. However, either TTP or SMC do not protect against data providers to
infer additional information about other records using the anonymized data and their
own data (discussed below). Since the problem is orthogonal to whether a TTP or SMC
is used for implementing the algorithm, without loss of generality, we have assumed
that all providers use a TTP for anonymization and note that an SMC variant can be
implemented.
1.4.

Attacks by Data Providers Using Anonymized Data and Their Own Data.

Each data provider, such as P1in Figure 1, can also use anonymized data T * and
his own data (T1) to infer additional information about other records. Compared
to the attack by the external recipient in the first attack scenario, each provider has
additional data knowledge of their own records, which can help with the attack. This
issue can be further worsened when multiple data providers collude with each other.
In the social network or recommendation setting, a user (having an account herself)
may attempt to infer private information about other users using the anonymized data
or recommendations assisted by some background knowledge and her own account
information. Malicious users may collude or even create artificial accounts as in a
shilling attack. We define and address this new type of insider attack by data providers
in this paper. In general, we define an m-adversary as a coalition of m colluding data
providers or data owners, who have access to their own data records as well as publicly
available background knowledge BK and attempts to infer data records contributed by
other data providers. Note that 0-adversary can be used to model the external data
recipient, who has only access to the external background knowledge. Since each
provider holds a subset of the overall data, this inherent data knowledge has to be
explicitly modeled and checked when the data are anonymized using a weak privacy
constraint and assuming no instance level knowledge.
We illustrate the m-adversary threats with an example shown in Table I. Assume
that hospitals P1, P2, P3, and P4 wish to collaboratively anonymize their respective
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patient databases T 1, T2, T3, and T4. In each database, Name is an Identifier, Age, zip
is a quasi-identifier (QI), and Disease is a sensitive attribute. T*a is one possible QIgroup-based anonymization using existing approaches that guarantees anonymity and
l-diversity (k = 3, l = 2). Note that diversity holds if each equivalence group contains
records with at least l different sensitive attribute values. However, an attacker from the
hospital P1 , who has access to T 1 , may remove all records from T *a that are also in
T 1 and find out that there is only one patient between 20 and 30 years old.
Combining this information with background knowledge BK, P1 can identify Saras
record (highlighted in the table) and her disease Epilepsy. In general, multiple providers
may collude with each other, hence having access to the union of their data, or a user
may have access to multiple databases, e.g. a physician switching to another hospital,
and use the increased data knowledge to infer data at other nodes.
1.5.

Contributions

We address the new threat by m-adversaries and make several important contributions.
First, we introduce the notion of M-privacy that explicitly models the inherent data
knowledge of an m-adversary and protects anonymized data against such adversaries
with respect to a given privacy constraint. For example, an anonymization satisfies Mprivacy with respect to l-diversity if the records in each equivalence group excluding
ones from any m-adversary still satisfy l-diversity.
In our example in Table I, T * b is an anonymization that satisfies M-privacy (m =
1) with respect to k-anonymity and l-diversity (k = 3, l = 2). Second, to address the
challenges of checking a combinatorial number of potential m-adversaries, we present
heuristic algorithms for efficiently verifying M-privacy given a set of records. Our
approach utilizes effective pruning strategies exploiting the equivalence group monotonicity property of privacy constraints and adaptive ordering techniques based on a
novel notion of privacy fitness. Finally, we present a data provider-aware anonymization
algorithm with adaptive strategies of checking M-privacy to ensure high utility and Mprivacy of sanitized data with efficiency. We experimentally show the feasibility and
benefits of our approach using real world dataset.

2.

M-PRIVACY DEFINITION

We first formally describe our problem setting. Then we present our M-privacy
definition with respect to a given privacy constraint to prevent inference attacks by
m-adversary, Followed by its properties. Let T = ft1, t2, . . .g be a set of records
horizontally distributed among n data providers P = fP1, P2, . . . , Pn, g such that Ti. T
is a set of records provided by Pi . We assume AS is a sensitive attribute with domain
DS. If the records contain multiple sensitive attributes then a new sensitive attribute AS
can be defined as a Cartesian product of all sensitive attributes. Our goal is to publish
an anonymized table T* while preventing any m-adversary from inferring AS for any
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Figure 2: Table M - Adversary and M - Privacy Example.

single record.
2.1.

M-privacy

To protect data from external recipients with certain background knowledge BK, we
assume a given privacy requirement C, defined by a conjunction of privacy constraints:
C1 ∧ C2 ∧ . . . ∧ Cw. If a set of records T* satisfies C, we say C (T*) = true. Any of the
existing privacy principles can be used as a component constraint. In our example (Table
I), the privacy constraint C is defined as C = C1 ∧ C2, where C1 is k-anonymity with k
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= 3, and C2 is l-diversity with l = 2. Both anonymized tables, T *a and T * b satisfies C,
although as we have shown earlier, T* a may be compromised by an m-adversary such
as P1.
2.2.

M-privacy and Weak Privacy Constraints

Given a weak privacy constraint C that does not consider instance level background
knowledge, such as k-anonymity, l-diversity, and t-closeness, a T*b satisfying C will
only guarantee 0-privacy , i.e. C is not guaranteed to hold for each equivalence group
after excluding records belonging to any malicious data provider. Thus, each data
provider may be able to branch privacy of records provided by others. In our example
from Table I, T*b satisfies only 0-privacy C = k-anonymity ∧ l-diversity (k = 3, l = 2),
while T*b satisfies 1-privacy the same C.

3. Verification of M-P rivacy
Checking whether a set of records satisfies M-privacy creates a potential computational
challenge due to the combinatorial number of m-adversaries that need to be checked.
In this section, we first analyze the problem by modelling the checking space. Then
we present heuristic algorithms with effective pruning strategies and adaptive ordering
techniques for efficiently checking M-privacy for a set of records.
3.1.

Adversary Space Enumeration

Given a set of nG data providers, the entire space of m-adversaries (m varying from
0 to nG 1) can be represented using a lattice shown in Figure.3. Each node at layer m
represents an m-adversary of a particular combination of m providers. The number of all
possible m-adversaries is equal to (nGm). Each node has parents (children) representing
their direct super- (sub-) coalitions. For simplicity the space is also represented as a
diamond, where a horizontal line corresponds to all m-adversaries with the same m
value, the bottom node corresponds to 0-adversary (external data recipient), and the top
line to (nG1)-adversaries.
A constraint C for a set of records, we need to check C for the records excluding any
subset of records owned by any m-adversary. When C is EG monotonic, we only need
to check C for the records excluding all records from any m-adversary.
3.2.

Heuristic Algorithms

The key idea of our heuristic algorithms is to efficiently search through the adversary
space with effective pruning such that not all m-adversaries need to be checked. This
is achieved by two different pruning strategies, an adversary ordering technique, and
a set of search strategies that enable fast pruning. Now we present several heuristic
algorithms that use different search strategies, and hence utilize different pruning. All
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Figure 3: M - Adversary Space
of them use the adaptive ordering of adversaries to enable fast pruning.
3.2.1 The Top-Down Algorithm.
The top-down algorithm checks the coalitions in a top-down fashion using downward
pruning, starting from (nG 1)-adversaries and moving down until a violation by an madversary is detected or all m-adversaries are pruned or checked.
3.2.2 The Bottom-Up Algorithm.
The bottom-up algorithm checks coalitions in a bottom up fashion using upward
pruning, starting from 0-adversary and moving up until a violation by any adversary
is detected (early-stop) or all m-adversaries are checked.
3.2.3 The Binary Algorithm.
The binary algorithm, inspired by the binary search algorithm, checks coalitions
between (nG1)-adversaries and m-adversaries and takes advantage of both upward and
downward pruning.

Figure 4: The Binary verification algorithm.
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Adaptive Selection of Algorithms.

Each of the above algorithms focuses on different search strategy, and hence utilizes
different pruning. Which algorithm to use is largely dependent on the characteristics
of a given group of providers intuitively, the privacy fitness scores, which quantifies
the level of privacy fulfilment of records, may be used to select the most suitable
verification algorithm. The higher the fitness score of attacked records, the more likely
M-privacy will be satisfied, and hence a top-down algorithm with downward pruning
will significantly reduce the number of adversary checks. We utilize such an adaptive
strategy in the anonymization algorithm.
3.4.

Time Complexity.

Since the algorithms involve multiple checks of privacy constraint C used to define Mprivacy for various combinations of records, we assume that each check of C takes a
constant time. Formally, it can be Modelled by an oracle, which performs the check for
given Records in O (1) time.

4. Anonymization for M-P rivacy
After defining the M-privacy verification algorithm, we can now use it in anonymization
of a horizontally distributed dataset to achieve M-privacy. In this section, we will
present a baseline algorithm, and then our approach that utilizes a data provider-aware
algorithm with adaptive M-privacy checking strategies to ensure high utility and Mprivacy for anonym zed data. We introduce a simple and general algorithm based on
the Binary Space Partitioning (BSP) (Algorithm 2). Similar to the Mondrian algorithm,
which is also an example of BSP algorithms, it recursively chooses an attribute to split
data points in the multidimensional domain space until the data cannot be split any
further while satisfying M-privacy C. However, the algorithm has three novel features:
1) it takes into account the data provider as an additional dimension for Splitting;
2) it uses the privacy fitness score as a general scoring metric for selecting the split
point; 3) it adapts its M-privacy verification strategy for efficient verification. The
pseudo code for our provider-aware anonymization algorithm is presented in Algorithm
Since we have shown that M-privacy with respect to a generalization monotonic
constraint is generalization monotonic (Theorem 2.1), most existing generalizationbased anonymization algorithms can be modified to achieve M-privacy every time a
set of records is tested for a privacy constraint C, we check M-privacy instead. As a
baseline algorithm to achieve M-privacy, we adapted the multidimensional Mondrian
algorithm [16] designed for k-anonymity. A main limitation of such a simple adaptation
is that groups of records are formed oblivious of the data providers, which may result in
over-generalization in order to satisfy M-privacy.
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Adaptive M-privacy verification

M-privacy is then verified for all possible splitting points and only those satisfying Mprivacy are added to a candidate set p’. In order to minimize the time, our algorithm
adaptively selects an M-privacy verification strategy using the fitness score of the
partitions. Intuitively, in the early stage of the anonymization algorithm, the partitions
are large and likely m-private. A top-down algorithm, which takes advantage of the
downward pruning, may be used for fast verification. However, as the algorithm
continues, the partitions become smaller, the downward pruning is less likely and the
top-down algorithm will be less efficient. A binary algorithm or others may be used
instead to allow upward pruning. We experimentally determine the threshold of privacy
fitness score for selecting the best verification algorithm and verify the benefit of this
strategy.
4.2.

Privacy Fitness Score Based Splitting Point Selection

Given a non-empty candidate set p . we use the privacy fitness score defined in the
previous section and choose the best splitting point intuitively, if the resulting partitions
have higher fitness scores, they are more likely to satisfy M-privacy with respect to the
privacy constraint and allow for more further splitting. We note that the fitness score
does not have to be exactly the same function used for adaptive ordering in M-privacy
check. The weight parameter used to balance fitness values of privacy constraints,
should have, most likely, different value. The algorithm then splits the partition and
runs recursively on each sub-partition.

5. Conclusion
The new type of potential attackers in collaborative data publishing - a coalition of data
providers, called m-adversary. Privacy threats introduced by m-adversaries are modeled
by a new privacy notion, M-privacy, defined with respect to a constraint C. We presented
heuristics to verify M-privacy C. A few of them check M-privacy for EG monotonic
C, and use adaptive ordering techniques for higher efficiency. We also presented a
provider-aware anonymization algorithm with an adaptive verification strategy to ensure
high utility and M-privacy of anonym zed data. Experimental results confirmed that our
heuristics perform better or comparable with existing algorithms in terms of efficiency
and utility. All algorithms have been implemented in distributed settings with a TTP
and as SMC protocols. All protocols have been presented in details and their security
and complexity has been carefully analyzed. Implementation of algorithms for the TTP
setting is available on-line for further development and deployments3. There are many
potential research directions. For example, it remains a question to model and address
the data knowledge of data providers when data are distributed in a vertical or ad-hoc
fashion. It would be also interesting to investigate if our methods can be generalized to
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other kinds of data such as set-valued data.
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Abstract
The Primitive objective of any Educational system is delivering quality education.
The process or transfer of information has grown enormously leading to
tremendous growth of Educational data. In order to meet the growing demand
in improving the quality of education, Data Mining techniques are used for
Knowledge Discovery(Hidden Patterns).These hidden patterns can be extracted
from the operational data residing within the educational institutions database
using data mining techniques. Data mining is a collection of techniques for
efficient automated discovery of previously unknown, valid, novel, useful and
understandable patterns in large databases which could be further useful for the
decision making process. Considering the various trends and shifts in Educational
settings. This paper focuses on analyzing the data mining techniques to develop
models for improving learning experiences and therefore improving institutional
effectiveness.
Keywords: Clustering, Data Mining, Educational Data Mining, Prediction,
Relationship mining.

1. Introduction
Data mining is the technique of extracting meaningful information from large and
mostly unorganized databanks. It is the process of performing automated extraction
and generating predictive information from large data banks ,enabling us to understand
the current trends and to take proactive measures to attain fullest benefit from the same.
Data mining, also called Knowledge Discovery in Database(KDD),is the field of
discovering novel and potentially useful information from large amounts of data.As we
move on ,with the world of technological improvements various data mining techniques
and tools are used to identify the hidden patterns in Educational database. Data mining
makes use of various algorithms to perform a variety of tasks. These algorithms examine
the sample data of a problem and determine a model that fits close to solving the
problem.
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Decision trees and clustering are the commonly used data mining techniques
for prediction. There is pressure in higher educational institutions to provide upto-date information on institution effectiveness as they are held accountable for
student success.This has led to EDM(Education Data Mining),an emerging discipline
that focuses on applying data mining tools and techniques to educationally related
data.There are a variety of data mining techniques and approaches such as clustering,
classification and relationship mining.
EDM uses many techniques such as decision trees, neural networks, k- nearest
neighbour, nave bayes, support vector machines and many others.The scope of
educational data mining includes areas that directly impact students. These data
mining methods are largely exploratory techniques that can be used for prediction and
forecasting of learning and institutional improvement needs. These techniques can be
used for modeling individual differences in students and provides a way to respond to
those differences in improving student learning process.

2. Data Mining Techniques
Data mining extracts interesting (non-trivial, implicit,previously unknown and
potentially useful) information or patterns from data. It can be applied to a number of
different applications such as data summarization,learning classification rules, finding
associations, analyzing changes, and detecting anomalies.
For educational organizations, it is essential for decision makers to obtain early
feedback on course performance and the effectiveness of different learning strategies.
The Knowledge discovered by data mining techniques would provide a personalized
education that satisfies the demands of students and employers.
Data Mining is an iterative process that typically involves the following phases: Data
Cleaning, Data Transformation ,Data Mining and Evaluation.
Data mining combines machine learning, statistical and visualization techniques
to discover and extract knowledge in such a way that human can easily comprehend.
For Universities ,data mining techniques could help us provide more personalized
education, maximize educational system efficiency and reduce the cost of education
processes. Data mining can be applied to a number of different applications, such as data
summarization, learning classification rules, finding associations, analyzing changes
and detecting anomalies.
• Association-identifies relationships
• Sequential Pattern- identifies sequencing
• Classifying-identifies potential outcomes for predetermined categories
• Clustering-identifies categories
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Figure 1: Steps involved in Data Mining process

• Prediction-estimates future values or forecasts.

Association Rules
Association Rules are examples of data mining task that fits in the descriptive model
of data mining. The use of association rules enables us to establish association and
relationships between large unclassified data items based on certain attributes and
characteristics. For example, the study of purchasing patterns of various consumers
enables the retail business organizations to consolidate their market share by better
planning and implementing the established association rules.
Sequence Discovery
Sequence discovery is an example of data mining task that fits in the descriptive model
of data mining. The use of sequence discovery enables us to determine the sequential
patterns that might exist in a large and unorganized data bank using the time factor i.e.
we associate the data items by the time at which it was generated and the likes. The
study of sequence of events in crime detection and analysis enables security agencies
and police organizations to solve a crime mystery and prevent their future occurrence.
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Classification
Classification is an example of data mining task that fits in the predictive model of
data mining. The use of classification task enables us to classify data in a large data
bank into predefined set of classes. Classification tasks not only enables us to study and
examine the existing sample data but also enables us to predict the future behavior of that
sample data. The fraud detection in credit card related transactions and probability of
an employee to leave an organization are some of the tasks determined by classification.
In classification test data are used to estimate the accuracy of classification rules. If it
works accurately it can be used to design a model, referred as classifier.
Clustering
Clustering is an example of data mining task that fits in the descriptive model of data
mining. The use of clustering enables us to create new groups and classes based on the
study of patterns and relationship between values of data in a data bank. Clustering
technique is otherwise known as unsupervised learning or segmentation. All those
data items that resembles more closely with each other are clubbed together in a single
group, known as clusters. We can use clustering to create clusters or groups of potential
consumers for a new product based on their income or location.The information about
these groups is then used to target only those consumers that have been listed in
those specific groups. Application of clustering in education can help institutes group
individual student into classes of similar behavior.
Decision Trees
A decision tree is a tree shaped structure which represents a predictive model. In a
decision tree, each branch of the tree represents a classification question while the leaves
of the tree represent the partition of the classified information. We need to follow the
branches of a decision tree that reflects the data elements such that when we reach the
bottom most leaf of the tree we get the answer to our question. Decision trees are
generally suitable for tasks related to clustering and classification. It helps generate
rules that can be used to explain the decision being taken.

3. Data Mining in Higher Education
Educational Data mining is an emerging discipline that focuses on applying tools and
techniques to educationally related data. Data mining in Higher education has emerged
as an independent research area in recent years culminating in 2008.A viewpoint by
Baker ,classifies work in educational data mining as
• Prediction(Classification,Regression,D ensity Estimation),
• Clustering,
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• Relationship mining(Association rule mining, Correlation mining, Sequential
pattern mining & Casual data mining),
• Distillation of data for human judgement and
• Discovery with models.
The first three categories of Bakers taxonomy of EDM would look familiar,whereas
the fourth category goes on with Romero and Venturas Category of statistics and
visualization, and has had a important stand in published EDM research and in
theoretical discussions of educational data mining.The fifth category Discovery with
models, is quite a different category in which a model can be developed following
any process, which can be justified through prediction or knowledge engineering.
This developed model can be used as a component in another analysis, such as
prediction or relationship mining. Such models will support many analysis such
as which learning material sub- categories of students will most benefit from,how
different types of student behavior impacts students learning in different ways and
how variations in intelligent tutor design impact students behavior over time.Complete
understanding and thorough knowledge in higher education system will aid educational
organizations to achieve quality factor. In recent years, many researchers have used
EDM methods to infer whether a student is gaming the system,Experiencing poor self
efficacy,off- task,or even if a student is bored or frustrated.The improvements of student
models represent information about students characteristics,Knowledge,motivation,m
eta-cognition ,attitudes and factors associated with student failure or non retention in
courses. Data mining methods or model uses these factors for improvising students
performance gives a case study on how EDM methods can be used to open new research
areas and present tools that can be used to support educational data mining. described
that higher education organizations carry three duties that are data mining intensive such
as
1. Scientific research that relates to the creation of knowledge
2. Teaching that concerns with the transmission of knowledge
3. Institutional research that pertains to the use of knowledge for decision making.
These analysis and findings aids researchers in discovering new ways to uncover
patterns and trends within educational data.

4. Research Methodology
The Research methodology focuses on how data mining can be used for improving
student success and processes directly related to student learning. Data can be mined
to explore new patterns of student behaviour,student learning process and success.The
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results obtained can help faculty and staff with improvised learning and supportive
educational processes, which in turn can improve institutional effectiveness. The main
idea in our proposed work is improving the current process to an enhanced educational
process to attain quality. For the educational data mining work ,the core question is
where the educational data comes from, researchers collected their own educational
data ,in 2008 two developments happened,PSLC(Pittsburgh Science of Learning Center)
has opened a public data repository making substantial quantities of data from online
environments available and also from the instrumentation of existing online course
environments such as Moodle and Webcat. If a researcher does an analysis that produces
good results, another researcher can download the data and check it for themselves,
the past efforts can be enhanced. This will help us to develop new models of higher
grain size constructs that leverage existing models. The resultant model will be more
complete, validated and progressive than was available previously. Mining educational
data is centered around the development of methods for exploring new methods within
the unique kinds of data that come from educational settings to understand students and
the settings which they experience. Academic performance and student success can
be predicted by using data mining techniques.EDM is more concerned with analytical
methods and not just data mining methods. Prediction, clustering ,relationship mining,
discovery with models, and distillation of data for human judgement are the various
methods used in EDM. Sometimes it is difficult to study how much differences between
teachers and classroom associates influence specific aspects of learning experience
which can be mined through educational data. Such a phenomenon is developed via
prediction, clustering or through human reasoning. This model can be used as a
component in another analysis such as prediction or relationship mining for improvising
student learning process.

5. Conclusion
EDM is an emerging area of research providing opportunities for researchers on
applying data mining tools and techniques to educationally related data. We have
discussed various data mining techniques which can help higher education organizations
to improvise student learning process thereby improving institutional effectiveness.
Data mining with educational data brings in lots of scope in educational settings
by enhancing better decision making and analyzing hidden patterns and relationships
among large amount of data. It is recommended to apply these techniques in various
avenues like
• Providing feedback for supporting instructors Recommendations for student
• Predicting student performance Student modeling
• Detecting undesirable student behaviors
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• Grouping students Constructing courseware Planning and scheduling of courses,
which can harness teaching and learning.
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Abstract
In this paper we are discussing mainly about Hybrid clouds.It is a combination
of public and private clouds bound together by either standardized orproprietary
technology that enables data and application portability. It could be a combination
of a private cloud inside an organization with one or more public cloud providers
or a private cloud.
Keywords: Customization, user-defined experience, virtual Machine, Computing
infrastructures, Consumers computing needs, ISV, SaaS, Paas, IaaS, Blobs, Tables,
Hybrid.

1. Introduction
Cloud computing is the most popular form of service oriented computing of the current
decade. Imagine yourself in the world where the users of the computer of todays internet
world dont have to run, install or store their application or data on their own computers,
imagine the world where every piece of your information or data would reside on the
Cloud.
Cloud computing is Internet (”cloud”) based development and use of computer
technology (”computing”). It is a style of computing in which dynamically scalable and
often virtualized resources are provided as a service over the Internet. Users need not
have knowledge of, expertise in, or control over the technology infrastructure ”in the
cloud” that supports them.The concept incorporates infrastructure as a service (IaaS),
platform as a service (PaaS) and software as a service (SaaS).

2. About Cloud Computing
2.1.

History

This Concept was introduced in 1960s by John McCarthy. Amazon played a key role
in the development of cloud computing. In 2007 GOOGLE, IBM and a number of
universities worked together on it. In some ways, hybrid clouds can be considered an
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intermediate stage as enterprises prepare to move most of their workloads to public
clouds.
2.2.

Key characteristics

• Cost
• Device and location independence
• Multi-tenancy Reliability Scalability Security
2.3.

Its Layers

• Client=It consist of required hardware and software.
• Application=It deliver software as a service over the internet.
• Platform=It deliver computing platform and solution to the clients problems.
• Infrastructure=It deliver computer infrastructure. Instead of buying clients can
use it simply.
• Server=It deliver different cloud services.
2.4.

Application

Web application (Facebook) Software as a service (Google Apps, SAP and Salesforce)
Software plus services (Microsoft Online Services)
2.5.

Reason for using a cloud backup

Recent studies show that 93 percent of organizations that lose data because of a disaster
go out of business within two years.
• Reasons why organizations are turning to cloud server backup:• Freedom from manual and complex tape backup tasks
• Predictable costs for simpler budgeting
• Reliable and guaranteed data recovery
• Minimized risks and costs of downtime Fast data restores
Take advantage of Service Providers Expertise and Resources
• Well-managed cloud more secure than your own
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Figure 1: Cloud Computing Architecture
• Ease of setup and use, set-and-forget, no training required
Public cloud or external cloud describes cloud computing in the traditional
mainstream sense, whereby resources are dynamically provisioned on a fine-grained,
self-service basis over the Internet, via web applications/web services, from an off-site
third- party provider who and bills on a fine-grained utility computing basis.
Private cloud and internal cloud have been described as neologisms, however the
concepts themselves pre- date the term cloud by 40 years.
A hybrid cloud environment consisting of multiple internal and/or external providers
”will be typical for most enterprises”. By integrating multiple cloud services users may
be able to ease the transition to public cloud services while avoiding issues such as PCI
compliance.Another perspective on deploying a web application in the cloud is using
Hybrid Web Hosting, where the hosting infrastructure is a mix between Cloud Hosting
for the web server, and Managed dedicated server for the database server. We will
discuss the business benefits of hybrid clouds, the security considerations, and how one
can mitigate the risks involved with the use of public clouds along with a private cloud.

3. Hybrid Cloud
A hybrid cloud is a combination of public and private clouds bound together by either
standardized or proprietary technology that enables data and application portability.
Trend Micro, a cloud security company, recently conducted a survey which indicated
that public cloud services fail to meet IT and business requirements of some of the
business organizations. A hybrid cloud environment can help meet their needs.
Increasingly, companies are realizing that the use of a hybrid cloud expands the
number of applications they deploy into the cloud. However, almost half (49%) feel they
need to improve their knowledge of cloud security to further increase cloud adoption.
Using hybrid clouds will help them understand the security implications of the public
clouds better before they move all their workloads there.
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4. Benefits
Hybrid clouds offer the cost and scale benefits of public clouds while also offering the
security and control of private clouds.
Cost Savings
• Reduces capital expenses as part of the organizations infrastructure needs are
outsourced to public cloud providers.
• Improves resource allocation for temporary projects at a vastly reduced cost
because the use of public clouds removes the need for investments to carry out
these projects.
• Helps optimize the infrastructure spending during different stages of the
application lifecycle. Public clouds can be tapped for development and testing
while private clouds can be used for production. More importantly, public clouds
can be used to retire Applications, which may be no longer needed because of the
move to SaaS, at much lower costs than dedicated on premise infrastructure.
Business Agility
• Offers both the controls available in a private cloud deployment along with the
ability to rapidly scale using public clouds.
• Supplies support for cloud bursting, tapping the public clouds for an unexpected
need for additional compute resources.
• Provides drastic improvements in the overall organizational agility, because of the
ability
• To leverage public clouds, leading to increased opportunities hitherto unavailable
in traditional infrastructure or pure private clouds.

5. Security Considerations
As organizations use hybrid clouds for their business needs, they must understand the
new Security requirements of a hybrid cloud environment.
Management tools:
When organizations manage complex hybrid cloud environments using a management
tool, either as a part of the cloud platform or as a third-party tool, organizations should
consider the security implications of using such a tool.
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Data migration:
A hybrid cloud makes the data flow from a private environment to a public cloud much
easier.
Security policies:
There are risks associated with the security policies spanning the hybrid cloud
environment such as issues with how encryption keys are managed in a public cloud
compared to a pure private cloud environment.
Hybrid clouds offer businesses a safe shell from which they can try out public cloud
services, while still maintaining sensitive data in a more controlled private cloud. There
are some best practices that will help mitigate the risks associated with hybrid cloud
deployments.
VM-level security:
The perimeter of the hybrid cloud environment is not only elastic but also spans multiple
clouds including on- premise private clouds.
Multi-layered defense:
Using tools like firewall,IDS/IPS, log inspection, etc. geared Towards virtual machines
is important. More importantly, the traffic between the virtual Machines should be
continuously monitored by setting policies appropriately.
Traffic control:
While hybrid clouds offer the security advantages of private clouds, there are some
unique security challenges that arise as the perimeter extends beyond the organizations
boundaries.
Perimeter extension:
As a hybrid cloud extends the IT perimeter outside the organizational boundaries, it
opens up a larger surface area for attacks with a section of the hybrid cloud infrastructure
under the control of the service provider.
Identity and access management:
An easier approach tosolving the identity needs of hybrid clouds is to extend the existing
enterprise identity and access management to the public clouds.An on-premise gateway
should be used to control incoming traffic to the public cloud rather than provide direct
access.
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Data and encryption:
Data in the cloud should be encrypted. An encryption solution should have welldesigned encryption key management policies to ensure data integrity.
Security control:
Cloud security should be controlled by the business and not the cloud Vendor.
Regulatory compliance:
Businesses should understand the impact of regulations and assess which policies and
procedures change with respect to the hybrid cloud deployment. Companies should
realize the nature of this change and associated impact; develop processes to collect
evidence, such as audit logs; and store this evidence securely.

6. Implementation
In the survey, 10% of respondents had a hybrid cloud in production and another 45%
were implementing or were in the midst of piloting a hybrid cloud.
• Using the private cloud for mission-critical applications and pushing the noncritical ones to public clouds. For example, a company might use a public cloud
for test and development while using a private cloud inside the organization for
production deployment.
• Cloud bursting, a dynamic deployment of an application running on a private
cloud into Public clouds to meet an unexpected demand, such as a retail companys
need to meet increasing traffic associated with holiday shopping.
• Another
example
is
non-destructive
Disaster
Recovery
(DR)
testing. Organizations can Test if their production environment is DR ready by
tapping the public clouds and without any disruption.

7. Conclusion
Hybrid clouds offer a greater flexibility to businesses while offering choice in terms
of keeping control and security. Hybrid clouds are usually deployed by organizations
willing to push part of their workloads to public clouds either for cloud bursting
purposes or for projects requiring faster implementation. Because hybrid clouds vary
based on company needs and structure of implementation, there is no one-size-fitsall solution. Since hybrid environments involve both On-premise and public cloud
providers, some additional infrastructure security considerations come into the picture,
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which are normally associated with public clouds. . Any businesses planning to deploy
hybrid clouds should understand the different security needs and follow the industry
best practices to mitigate any risks. Once secure, a hybrid cloud environment can help
businesses transition more applications into public clouds, providing additional cost
savings.
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Abstract
It can be broadly said that a machine learns whenever it changes its structure,
program, or data (based on its inputs or in response to external information) in
such a manner that it’s expected future performance improves. The objective of
this proposal is to build an e-healthcare framework that is discovered by converging
the semantic web and web mining techniques. This e-healthcare framework would
empower the patient and physician both for taking better decision for managing
health. Healthcare institutions need to target the patients with proper portfolios of
services. There is a wealth of data available within the healthcare systems but they
lack effective analysis tools to discover hidden relationships and trends in data.
By applying web mining techniques on ontology based structure of web, useful
patterns and knowledge can be discovered for making intelligent decisions for the
care of individuals.
Keywords: Ontology, Semantic web, Web mining, E-Healthcare, Association,
Classification

1. Introduction
The healthcare environment is generally ”information rich? but ”knowledge poor?.
There is a wealth of data available within the healthcare systems but they lack effective
analysis tools to discover hidden relationships and trends in data. A major challenge
facing healthcare organizations (hospitals, medical centers) is the provision of quality
services at affordable costs. Quality service implies diagnosing patients correctly and
administering treatments that are effective. Poor clinical decisions can lead to disastrous
consequences. Thus healthcare institutions need to target the patients with proper
portfolios of services.

Motivation & Significance of the Problem
With respect to healthcare industry, there is a wealth of hidden information available
that is largely untapped. The maximum percentage of data on the web are so much
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unstructured, heterogeneous, distributed and time variant that they can only be
understood by humans, however the amount of data is gigantic that it can only be
processed efficiently by machines. Therefore the great success of the current form of
WWW leads to new challenges.

Data Interpretation using Machines
A huge amount of data available online is interpretable by humans only, machine
support in terms of interpretation of data available online is very much limited.

Intelligent Data Processing
Since the size of the data in web is enormous it can only be processed by machine
efficiently. However efficiency does not guarantee the intelligence; the machine
support in terms of processing the data intelligently for determining useful patterns and
knowledge is limited.

Personalization of the Information
It is very much likely that people differ in the contents and presentations they prefer
while interacting with the Web, more precisely Web organizers must know what the
patients do and want. Furthermore it can be categorized in keeping track of individual
preferences and facilitating recommendations as well.
The motivation behind this proposal is to address these challenges in the EHealthcare sector to turn patient specific data into knowledge and determine useful
pattern that can enable health practitioners and patients to make intelligent decisions.

Objective
Basically this proposal aims at reaping the benefits of the two fast developing research
areas i.e. semantic web and web mining techniques by discovering a framework that
integrates both the research areas. The key idea is to build a framework for the
intelligent decision making in healthcare sector by converging the concept & techniques
of semantic web and web mining. Some of the important objectives are enumerated
below.
(1) E-Health care for Patients
(2) Knowledge Management for patients profile and diseases
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(3) Recommendation to the subject expert (doctor) and patient based on the clinical
test information
(4) Active delivery of information (based on ontologies and data mining techniques)
creates a dynamic healthcare environment.
(5) Facilitating most cost effective way for delivering information and treatment.
(6) Linking of knowledge items (medical reports) with ontology for the preparation
of patient specific treatment

Methodology
(1) Education(eD) through online information.
(2) Empowerment (eM) through medical history.
(3) Encouragement (eN) for the refined relationship between patient & physician.
(4) Extending (eX) scope of health care beyond its conventional boundaries.

Proposed Framework
Semantic Web
The semantic Web is a step towards WI. It is based on languages that make more of the
semantic content of the webpage available in machine-readable formats for agent based
computing. One of the components of semantic Web techniques is to use ontology
for marking up Web resources and assisting the generation and processing of semantic
markup.

Ontology
Ontology is an explicit formalization of a shared understanding of a conceptualization.
It consists of following four terms.
(1) Conceptualization
(2) Explicit
(3) Formal
(4) Share
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Figure 1: Knowledge Management in Healthcare
It has a similar functionality as database schema with following differences.
(1) Ontology language is syntactically and semantically richer than common
approaches for databases.
(2) It consists of semi-structured natural language texts and not tabular information.
(3) Ontology must be a shared because it is used for information sharing and
exchange.
(4) Ontology provides a domain theory and not the structure of a data container.
Following are the guideline for building the Ontology:
(1) Identification of the aim and the scope of the ontology
(2) Reuse existing vocabularies
(3) Enumerating most important term in the ontology
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Figure 2: E-Healthcare Framework

Figure 3: Ontology Creation Process
(4) Defining the classes and their hierarchies
(5) Defining the properties of the classes
(6) Defining the features of the properties
(7) Creating Instances
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Layered Architecture of Semantic Web
Following figure shows the layers of the semantic web suggested by Mr. Tim Berners
Lee.

Figure 4: Layers of Semantic Web

Web Mining
Web mining is the application of data mining techniques to extract knowledge from Web
data, where at least one of structure (hyperlink) or usage (Web log) data is used in the
mining process (with or without other types of Web data).

Web Mining Analysis Techniques
Following web mining analysis techniques can be added in the Web Mining
(1) Association Analysis
(2) Sequential Pattern Analysis
(3) Clustering Analysis
(4) Classification Analysis
(5) Deviation Detection
(6) Forecasting
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Figure 5: Web Mining Classification

Conclusion
Day by day the web and its usage are growing continuously, so does the opportunity
to analyze Web data and extract all manner of useful knowledge from it. The past five
years has seen the emergence of web mining as a rapidly growing area, due to the efforts
of the research community as well as various organizations that are practicing. While
concluding it would be worthy to describe the pros and cons of Web Mining.
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Pros
They can increase profitability by target pricing based on the profiles created. They can
even find the customer who might default to a competitor the company will try to retain
the customer by providing promotional offers to the specific customer, thus reducing the
risk of losing a customer or customers.

Cons
The applications make it hard to identify the use of such controversial attributes, and
there is no strong rule against the usage of such algorithms with such attributes. This
process could result in denial of service or a privilege to an individual based on his race,
religion or sexual orientation.
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Abstract
BigData as name specifies, it is the large amount of data and also the term
for large or complex data sets. BigData refers to application which works on
unmatched complex data sets. Hadoop is the software for Bigdata applications.
When the data is processed in such software applications, the large amount of
halfway with plentiful information is generated and thrown away when it is about
to finish its process. Inspired by this observation, a Distributed Cache for BigData
is proposed. In Distribute Cache, the halfway results are submitted to the cache
manager, where the data is referred from the cache manager to execute the results
of particular applications or a large data. Distributed cache consequently improves
the completion time of MapReduce applications and saves a consequent hunk of
CPU execution time.
Keywords: BigData, Hadoop, Map Reduce, Distributed Cache, Distribute File
System,Cache Management.

1. Introduction
Big Data is the word for each collection of data sets so colossal and convoluted that it
becomes tough to process using traditional data processing applications. Large data
is a buzzword, or one can say it’s a catch-phrase, that can be utilized to delineate
a huge volume of structured, unstructured, text, pictures, audio, video, log files,
emails, simulations, 3D models, martial surveillance, and e- commerce and so on.
It is tough to procedure employing established database and multimedia techniques.
In most enterprise scenarios the data is too large or it moves too fast or it exceeds
present processing capacity. Large data is nothing but a synonym of a huge and
convoluted data that it becomes extremely tedious, tough or sluggish to amass, store,
sort, procedure, reclaim and examine it alongside the aid of each continuing relational
database association instruments or traditional data processing techniques. Large
Data normally includes data sets alongside sizes beyond the skill of usually utilized
multimedia instruments to arrest, curate, grasp, and procedure the data inside a tolerable
elapsed time. A little examples for Bigdata includes, an airline jet accumulates 10
terabytes of sensor data for every single 30 minutes of hovering time. Twitter has above
500 million registered users.
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2. Related Work
MapReduce’s data runs on large clusters of commodity machine with terabytes of
data. MapReduce is a software design ideal and an implementation for processing and
producing colossal data sets. The two purposes that is enumerated by the user; a map
function that procedures a key/value pair to produce a set of intermediate key/value
pairs, and a reduce function that merges all intermediate values associated alongside
the alike intermediate key. Programs composed in useful style are automatically
parallelized and gave on a colossal cluster of commodity mechanisms that monitors
on partitioning the input data, arranging the program’s execution across a set of
mechanisms, grasping machine failures, and grasping the needed inter- machine
communication. This permits programmers lacking each experience alongside parallel
and distributed arrangements to facilely use the resources of a colossal distributed
system. So, a colossal cluster of commodity contraption is requested that is exceedingly
scalable. The useful ideal alongside user enumerated map and reduce procedures
permits us to parallelize colossal computations facilely and to use re-execution as
the main mechanism for fault tolerance. A new abstraction that permits us to
express the easy computations that attempts to present but hides the messy features
of parallelization, fault-tolerance, and data allocation and load balancing in a library
is implemented. The drawbacks is that it is not designed to work well with random
reads over small files due to its optimization for sustained throughput and the sharing of
mutable data is not possible.
Bigtable is a distributed storage arrangement for grasping structured data that is
projected to scale to a extremely colossal size: Petabytes of data across thousands of
commodity servers. The data ideal endowed by Bigtable, that gives clients vibrant
manipulation above data layout and format. Google grips incredible number of data,
and provides varied set of Services. Their data-storage necessities are varied and
unique. Bigtable is the home-brew resolution for the distributed storage of structured
data. Bigtable is crafted on countless pieces of Google groundwork that relies on
Google Cluster Association for arranging jobs, grasping resources alongside public
mechanisms, monitoring contraption rank, and dealing alongside contraption failures.
A Bigtable cluster data ideal is a set of procedures that run the Bigtable software. Every
single cluster serves a set of tables. A table in Bigtable is a persistent multidimensional
sorted map, distributed and sparse. Data is coordinated into three dimensions: lines,
columns, and timestamps. The storage referenced by a particular row key, column key,
and timestamp as a cell.
Hadoop is an open-source implementation of MapReduce expansive adoption and
is frequently utilized for short jobs whereas low reply time is critical. To rise the
performance, a new scheduling algorithm named Longest Approximate Time to End
(LATE), that is exceedingly robust to heterogeneity is proposed. LATE can enhance
Hadoop reply time by a factor of 2 in clusters of 200 adjacent mechanisms on Amazon’s
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Elastic Compute Cloud (EC2). LATE is established on three principles: prioritizing
tasks to speculate, selecting fast nodes to run on, and capping speculative tasks to stop
thrashing. LATE can enhance the Reply time of MapReduce jobs by a factor of 2 in
colossal clusters on EC2. Longest Approximate Time to End. Intuitively, is optimal
if nodes ran at consistent speeds and if there was no price to dispatching a speculative
task on an or else inactive node. Disparate methods for approximating time left can
be plugged into LATE. An easy heuristic that is discovered to work well in exercise
and guesstimate the progress rate of every single task as ProgressScore/T , whereas T
is the number of time the task has been running for, and next guesstimate the time to
completion as (1 - ProgressScore)/ProgressRate. This assumes that tasks make progress
at a roughly steady rate. There are cases whereas this heuristic can flounder, but it is
competent in normal Hadoop jobs.

3. Distributed Cache
A. System Overview
The Map invocations are distributed across multiple machines by automatically
partitioning the input data into a set of M splits. The input splits can be processed
in parallel by different machines. Reduce invocations are distributed by partitioning
the intermediate key space into R pieces using a partitioning function (e.g., hash(key)
mod R). The number of partitions (R) and the partitioning function are specified by the
user. When the user program calls the MapReduce function, the following sequence of
actions:
1. The MapReduce library in the user program first splits the input files into M pieces
of typically 16 megabytes to 64 megabytes (MB) per piece (controllable by the
user via an optional parameter). Many replications of the program are started on
a cluster of machines.
2. The master and the rest are workers, where their works are assigned by the master.
There are M map tasks and R reduce tasks to assign. The master picks idle
workers and assigns each one a map task or a reduce task.
3. A worker who is assigned a map task reads the contents of the corresponding
input split. It parses key/value pairs out of the input data and passes each pair to
the user- defined Map function. The intermediate key/value pairs produced by the
Map function are buffered in memory.
4. Periodically, the buffered pairs are written to local disk, partitioned into R regions
by the partitioning function. The locations of these buffered pairs on the local disk
are passed back to the master, who is responsible for forwarding these locations
to the reduce workers.
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5. When a reduce worker is noticed by the master about these locations, it uses
remote procedure calls to read the buffered data from the local disks of the map
workers. When a reduce worker has read all intermediate data, it sorts it by the
intermediate keys so that all occurrences of the same key are grouped together.
The sorting is needed because typically many different keys map to the same
reduce task. If the amount of intermediate data is too large to fit in memory, an
external sort is used.
6. The reduce worker iterates over the sorted intermediate data and for each unique
intermediate key encountered, it passes the key and the corresponding set of
intermediate values to the user’s Reduce function. The output of the Reduce
function is appended to a final output file for this reduces partition.
7. When all map tasks and reduce tasks have been completed, the master wakes up
the user program. At this point, the MapReduce call in the user program returns
back to the user code.
After successful completion, the output of the MapReduce execution is available in the
R output files (one per reduce task, with file names as specified by the user). Typically,
users do not need to combine these R output files into one file. They often pass these files
as input to another MapReduce call, or use them from another distributed application
that is able to deal with input that is partitioned into multiple files.

Figure 1: Architecture of Distributed Cache
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Cache Manager
Cache manager is designed to store the intermediate results. Output (k1, v2) pairs is
often input to another map reduce task. Cache Manager is designed with two phases.
1) Cache description scheme - Each data object to be indexed by its content. 2) Cache
request and reply protocol - It collates cache items with the worker processes potentially
that needs the data, where the transmission delay and overhead are minimized. It
identifies the source input from which a cache item is obtained, and the operations
applied on the input. In the reduce phase, we devise a mechanism to take into
consideration the partition operations applied on the output in the map phase. A method
for reducers to utilize the cached results in the map phase to accelerate their execution
is presented.

Master and workers
Code usually written in Java- though it can be written in other languages with the
Hadoop Streaming API with two fundamental pieces:
Map step:
Master node takes large problem input and slices it into smaller sub problems;
distributes these to worker nodes. Worker node may do this again; leads to a multilevel tree structure worker processes smaller problem and hands back to master.
Reduce step:
Master node takes the answers to the sub problems and combines them in a
predefined way to get the output/answer to original problem.
Distributed Cache has the following modules,
1. Application to process
2. Map Phase Cache Description scheme
3. Reduce Phase Cache Description Scheme
4. Cache Request and Reply protocol
5. LRU Algorithm
Applications to process
Hadoop is running in pseudo-distributed mode on a server that has an 8-core CPU,
every single core running at 3GHz, 16GB recollection, and a SATA disk. The number
of mappers is 16 in all examinations, the reducers? count varies. The two requests to
benchmark the speedup of Dache above Hadoop (the vintage MapReduce model) are
used: word- count and tera-sort. Word-count counts the number of exceptional words in
colossal input text files; tera-sort sorts key-value records established on the lexical order
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of the key.More features are in Hadoop manual.Wordcount is an IO- intensive request
that needs loading and storing a sizeable number of data across the processing.
On the supplementary hand, tera-sort uses extra varied word loads. It needs to
burden and store all input data and needs a computation- intensive sorting phase. The
inputs of two requests are generated randomly.

Map Phase Cache Description
A piece of cached data is stored in a distributed file arrangement (DFS). The content of
a cache item is delineated by its early data and the procedures that obtained it from the
early data item. Cache descriptions can additionally be recursive to delineate sequential
processing on the alike data set. Formally, a cache item is delineated by a 2-tuple:
{Origin, Operation}.
Origin is the term of a file in the DFS. Procedure is a linear catalog of obtainable
procedures gave on the Basis file. Dache stores this catalog to a file. This file becomes
a cache item. Given an early input data file, word catalog 08012012.txt , the cache item
is delineated by { word catalog 08012012 .txt , item count }. Here, the item mentions to
white-space- separated character strings. The new line character is additionally believed
as one of the white spaces, so itemprecisely arrests the word in a text file and item count
undeviatingly corresponds to the word count procedure gave on the data file.

Reduce Phase Cache Description Phase
The input for the Reduce phase is additionally a catalog of key-value pairs, whereas
the worth might be a catalog of values. The early input is obtained by storing the
intermediate aftermath of the chart period in the DFS. The cached aftermath, unlike
those generated in the Map phase, cannot be undeviatingly utilized as the final output.
This is because, in incremental processing, intermediate aftermath generated in the map
phase are probable varied in the shuffling period, that reasons a mismatch amid the early
input of the cache items and the presently generated input. A remedy is to apply a finer
description of the early input of the cache items in the cut phase.

Cache request and reply protocol
Map Phase: Map cache items are identified by cache descriptions, which are not
directly corresponding to the files in the HDFS file system. The jobtracker, which is
the central controller that manages a MapReduce job, issues cache requests to the cache
manager. The jobtracker then splits the input file on remaining file sections that have no
corresponding results in the cache items. The new appended input file should be split
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among the same number of mapper tasks, so that it will not slow the entire MapReduce
job down. Their results are then combined together to form an aggregated Map cache
item.
Reduce Phase: The first step is to compare the requested cache item with the cached
items in the cache manager’s database. The cached results in the reduce phase may not
be directly used due to the incremental changes. As a result, the cache manager needs to
identify the overlaps of the original input files of the requested cache and stored cache.

LRU Algorithm
Least Recently Used (LRU) discards the least recently used items first. This
algorithm requires keeping track of what was used when, which is expensive if one
wants to make sure the algorithm always discards the least recently used item, where
the CPU execution time is more faster. LRU works on the idea that pages that have been
most heavily used in the past few instructions are most likely to be used heavily in the
next few instructions too.

4. Performance Evaluation
The proposed model represents the speedup and completion time of the wordcount program. Fig.2 presents the completion time and the speedup which are put
together. Data is appended to the input file. The size of the appended data varies and is
represented as a percentage number to the original input file size. The speedup decreases
with the growing size of appended data, but Distributed Cache is able to complete jobs
faster than Hadoop in all situations.

Figure 2: Completion time of Distributed Cache and Hadoop (Word-Count Program)

136

Distributed Cache For Bigdata Using Mapreduce

Figure 3: CPU Utilization ratio of Distributed cache and Hadoop (Word-count Program)
Fig.3 shows the CPU utilization ratio of word-count problem. It is measured by
averaging the CPU utilization ratio of the processes of the MapReduce jobs over time.
Figs 2 and 3 collectively prove that Cache indeed removes redundant tasks in
incremental MapReduce jobs and reduces job completion time.

5. Conclusion
Distributed cache, a data-aware caching framework for MapReduce is designed and
evaluated. Distributed cache requires only a slight modification in the input format
and task management of the MapReduce framework, and applications needs only slight
changes in order to utilize Distributed cache. Testbed experiments show that it can
eliminate all the duplicate tasks in incremental MapReduce jobs and does not require
substantial changes to the application code. In future, algorithms are implemented for
ever more accurate CPU execution.
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Abstract
The new method proposed in this paper applies a multivariate reconstructed phase
space (MRPS) for identifying multivariate temporal patterns that are characteristic
and predictive of anomalies or events in a dynamic data system. The new
method extends the original univariate reconstructed phase space framework,
which is based on fuzzy unsupervised clustering method, by incorporating a new
mechanism of data categorization based on the definition of events. In addition to
modeling temporal dynamics in a multivariate phase space, a Bayesian approach
is applied to model the first-order Markov behavior in the multidimensional data
sequences. The method utilizes an exponential loss objective function to optimize
a hybrid classifier which consists of a radial basis kernel function and a logodds ratio component. To perform experimental evaluation on three data sets to
demonstrate the feasibility and effectiveness of the proposed approach.
Keywords: Temporal pattern, reconstructed phase space, Gaussian mixture
models, Optimization, Dynamic data system.

1. Introduction
A temporal pattern is defined as a segment of signals that repeats frequently in the
whole time-based signal sequence. The extracted patterns translate the characteristics
of the original temporal sequence and can be used for pattern detection. It noted down
for a specific time interval. Discovering such temporal patterns that are characteristic
and predictive of the events are critical in many applications, such as determining
the timing positions of certain financial securities, forecasting economic growth.
MRPS embedding to detect multivariate predictive temporal patterns and explore their
relationships with defined events in the target sequence. The multivariate data sequence
X(t) representing the measurements of a dynamic data system:
X(t) = [x1t, x2t, x3t, ..xmt, xet]T, t = 1, 2, 3, . . . , N,
where t is the time index, N is the total number of observations.
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To identify multivariate temporal patterns that is characteristic and predictive of
anomalies or events in a dynamic data system. The new method extends the original
univariate reconstructed phase space framework, which is based on fuzzy unsupervised
clustering method, by incorporating a new mechanism of data categorization based
on the definition of events. RPS method works well in the uni-variate case, one of
the limitations of this method is that it only considers a single data sequence, which
contains both the temporal patterns and events of interest. It may result in poor
performance. By using RPS we cannot characterize and predict multivariate temporal
data sequence. RPS is only suitable for single data sequence. The First method an
augmented MRPS which is capable of embedding multivariate sequence. The second
method addresses several problems in the previous Rps method. The third method is
the pattern clustering problem is transformed into a supervised pattern identification
problem by data sequence categorization based on the definition of events.

2. Related Work
Multivariate Embedding
Multivariate embedding embeds the multivariate sequence into the MRPS by estimating
time delays and embedding dimensions for each and every single sequence. The mutual
information function was found to be effective in estimating the time delay. The data can
be summarized in a contingence table or a histogram, and mutual information computed
by using a false nearest-neighbors technique. This module is performed by Euclidean
distance. Euclidean distance is distance between two points in Euclidean space. The
mutual information is computed by,


X
pnm (τj )
M(xji , xj,i+τj ) =
pnm (τj ) ln
.
P
−
np
m
m,n
The dimension Qj for each variable is determined using a false nearest neighbour’s
technique.
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Reconstructed Phase Space with Transformation
In RPS embedding method different starting values or local trends can cause separation
of structural similar temporal patterns into different regions of phase space. To address
this problem, to consider applying a linear transform on phase space embeddings. As
a result, the new phase space gives a detrained representation of the data sequence.
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Though the Euclidean distance in the new phase space, can better measure the structural
similarity between temporal patterns than in a traditional phase space. In many
applications, due to the time-varying.
Consider two sampled data sequences with time delay t,
x = {xt−(Q−1)τ , xt−(Q−2)τ , . . . , xt }
y = {yt−(Q−1)τ , yt−(Q−2)τ , . . . , yt }
and the similarity of temporal structures between two sequences can be measured by,

d(x, y) =

Q
X
i=1

(xt−(Q−i)τ , xt−(Q−i)τ − d0 )2 ,

where d0 is the initial difference of two sequences.

Gaussian Mixture Model Classification
The data sequence can be considered as a mixture of three classes: normal, pattern,
and event state of variables, which represent recurring states. The data sequences are
separated by these three states. Local temporal structures and statistical property of
explaining variables can be viewed as two sets of features in classifying patterns in
complex dynamic data sequence. The Gaussian mixture log-likelihood score estimated
based on these score they are classified. The system architecture diagram enables you
to graphically model the applications of a system, and the externals that they interface
with and data stores that they use or provide information to the clients.
The Temporal data that is number of data’s within the time series should be tested
along with test set. The test set contains set of inputs and execution conditions, and
expected output. The training set was obtained from temporal data that should be
clustered by using supervised clustering method based on pattern, event, and normal.
The second method is event characterization function. The event characterization
function is used characterize the events. Then the function should be applied for testing
stage. Then the next step is event prediction that decision will be taken by client itself.
The Gaussian mixture model defined as,

P (x) =

M
X
i=1

P (ωi ) N (x|µi , Σi ).

By using the model given by learning a Gaussian Mixture Model obtained.
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Figure 1: Architecture Diagram of MRPS-GMM framework.

MRPS Framework
Data Categorization and preparation
(1) Define event function.
(2) Divide the multivariate data sequences into training and testing data set.
(3) For each variable sequence Xj = xji, i = 1, . . . , N, determine the dimension Qj.

Training Stage
(1) Construct the multivariate embedding by combining al individual embedding for
each sequence into an MRPS vector Xi=(x1i, x2i,. Xmi, xei).
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(2) Transform the multivariate embedding Xi into a topological equivalent phase
space by linear operator.
(3) Construct the GMM from the training data set.
(4) Perform the optimization method.

TESTING STAGE
In this testing stage, to apply the predictive pattern classifier obtained in the training
stage to predict the events in the target sequence. At each time t, based on the
classification decision, a forecast will be made whether or not an event will occur.
This testing stage is used to predict the patterns that include normal, event, and
pattern. This can be done processing the testing set. Testing set includes inputs and
execution conditions, and expected outputs.

PREDICTION MODULE
This module makes use of the constructed event identification function and extracts the
events from the given temporal patterns and forms a dynamic data model from which
it can predict the occurrence of a particular event. The event is selected by the client
itself which will be unknown to the user before the construction of event identification
function; this function gives a list of event from which user can select a particular
event based on their will. A binary threshold function is used in the output layer. Our
experiments are conducted on three data sets. The first was the dynamic data sequence
generated by the chaotic Lorenz nonlinear differential equations. The second was the
chaotic data sequence generated by Rossler differential equations. The third experiment
was the detection of causing variables of sludge bulking anomaly in a typical water
treatment plant.

3. CONCLUSION
Thus the new technique MRPS-GMM method is introduced for identifying the temporal
patterns predictive of events in a multivariate data system. The proposed method
demonstrates several advantages over the existing methods. In this paper introduced
a new MRPS. Also proposed a new classifier and an associated objective function that
integrate both temporal pattern modeling in MRPS and Bayesian discriminative scoring
for temporal pattern classification in multivariate data sequences. A semi-supervised
classification approach to the identification problem shows advantages over existing
methods and offers better statistical interpretation between patterns and events. MRPS
is used for multiple variable patterns.
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Abstract
Internet plays a vital act in our date to date existence. However, in recent
research, usage of internet is drastically increasing among the people for the past 5
years. People spending most of the time on the internet especially after the social
media such as facebook, twitter, etc. get introduced. At the same time, leakage of
peoples privacy gets also increased. Application services causes confidential data
to be logged, duplicated, and hoarded by third parties, frequently lacking our vision
or manipulation. Self destruction is the main concept to protect the user intimate
data. Facts and their duplicates come to be decimated or pulverized afterward a
user-cited period, even if an assaulter obtains both a cached and duplicate of that
data.
Keywords: Self Destruction, Active Storage, User Defined Period, User Data
Privacy,Hard Disk Drive.

1. INTRODUCTION
Cloud computing has consented a lot of popularity in the last insufficient years.
Countless companies are employing cloud computing that normally turns out to be
cheaper, faster and facile to maintain. Now, not merely companies but usual Internet
users are additionally employing cloud computing services such as Google Docs,
Dropbox and extra to admission their files at any time and any place they want. Cloud
computing has accelerated alongside the expansive use of the Internet services as well as
progress of mobile mechanisms such as smart phones and tablets. Countless people hold
their handy mechanisms after not on their desk and facilely admission their documents,
mass media and pictures on cloud storage via the Internet. Security subjects above
cloud computing is definitely one of the main concerns that countless users and firms
are trying to recognize. Today, alongside virtualization and the cloud, data could
be below the organizations logical domination, but physically reside in groundwork
owned and grasped by one more entity. After an beyond party owns, controls, and
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manages groundwork and computational resources, how can we assured that company
or manipulating data stays confidential and safeguard, and that association is protected
from harmful data breaches. To vanquish this subject by familiarizing the idea of
controlling the lifetime of data resides in the internet even though an intruder assaults
an user confidential data [1]. Vanish way give users manipulation above the lifetime of
confidential data stored on the web.
College Facebook posts or pictures can resurface across a job interview; a
capitulated or stolen laptop can expose confidential photos or messages; or a lawful
investigation can subpoena the whole contents of a residence or work computer or
just humiliating features from the past. Our scrutiny seeks to protect the privacy of
past archived data such as duplicates of emails upheld by an email provider opposing
unintentional, malicious, and lawful attacks. Specifically, we desire to safeguard that
all duplicates of precise data come to be unreadable afterward a user-specified period,
lacking each specific deed on the portion of a user, lacking demanding to belief each
solitary third party to present the deletion, and even if an assaulter obtains both a logged
duplicate of that facts.
Storage based on object is poised to be the subsequent frontier in the web storage.
Object storage arrangement store the files in a container and use unique ID to reclaim
them. Object storage system is exceedingly scalable, inexpensive and self procedure
recovery of colossal numbers of disordered data. object storage is utilized for varied
intentions such as storing pictures on Facebook, anonymous comments or files in
web[2]. The main intention of employing object established storage is for security.OBS
furnish a forceful protection for the storage mechanism, every single appeal have to be
explicitly authorized.
Self destruction is believed that removes the every single identical data that we
hang on the internet Self- Destructing Data system furnish safeguard deals of data
among the mobile, communal networking locations and cloud computing environment.
The arrangement facilitates the automatic obliteration of data lacking each human
interference and no demand to belief each third party ability provider [3]. This paper
presents a resolution as self obliteration of data. It additionally establishes the self
obliteration believed to vanquish the setback of downloading and saving the data in the
innate storage of untrusted arrangement beforehand the user enumerated period become
expired.

2. RELATED WORK
Vanish that increases the protection of users confidential data by incorporating
the believed of cryptographic methods, peer to peer (P2P) and Distributed Hash
Table(DHT).Previously we perceived cascade way for data self obliteration but it is
vulnerable to attack so Distributed Hash Table is counseled in this paper. In this dissipate
arrangement, a hidden key is teared and stowed in a Peer to peer arrangement alongside
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Disseminated Array Table. Instituted on the characteristics of the P2P, it will revive
the Distributed Hash Table every single eight hours [1]. Sybil attack is probable in
the system by incessant attack on Distributed Hash Table and trail every single stored
worth beforehand it periods out. In a Sybil attack the attacker assault the arrangement
repeatedly by the number of duplicate identities. In a communal web Sybil attackers
craft a several fake reports and by now noted in peer to peer system. To circumvent the
Sybil attack, the arrangement ought to be decentralized. Hopping attack is additionally
the one kind of Sybil attack [4].
Secret key algorithm is utilized in this approach. To address the set back of Sybil
attack we are requesting this hybrid algorithm that is utilized as the elemental algorithm
to apply users allocating keys in the storage based on the object [5]. The algorithm
counseled how to tear data into number of pieces and that data is facilely revamped
from each i pieces, but eventhough the finished vision of i - 1 pieces reveals definitely
no data concerning data.
Hence we counseled that the self obliteration of data can be established on the object
storage framework employing Shamir secret key algorithm to enhance the protection of
users confidential data.

3. SELF DATA DESTRUCTION FRAMEWORK
Self data obliteration can be implemented based on active object in that duplicates
of data can be crafted in the form of active objects. Consequently it reduces the
probability of prevailing the data duplicates afterward deletion. The way uses a period
field that works as a triggered event which triggers the self obliteration automatically.
As a consequence, self obliteration is enactmented by concealing data alongside a key.
Afterward the enumerated period out, decryption key will be decipherable consequently
encrypted data will come to be unreadable. The framework embodies the user who
uploads or transfer the document above the cloud alongside the user described time.
The authenticated user gets consent to admission or download the document merely
beforehand the document expiry time.
Once the document expiry period become above, it cannot be adjacent for anybody.
Document can be self destructed automatically. If presume the document can be
downloaded and saved in the innate storage of each user, that have the probability of
misuse of document. Therefore self obliteration believed has been projected for both
cloud and innate storage .
3.1.

Active objects

The user starts system by demanding the data from the storage locale or storing the
data alongside lifecycle factors on the data centres. Whenever a user appeal for data,
an active object for every single appeal is crafted alongside object term, ID, data and
its obliterate time. All these fields are seized to promise its harmless usage. User will
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Figure 1: Dropbox Self Data Destruction Framework
always works for object rather than early file of data. This appeal will more processed by
the request server alongside a recorded monitoring of finished number of object crafted
and obliterated afterward usages. The demand is gratified for a solitary duplicate of data
rather than a little simultaneous procedure on several files. For safeguard transition this
object more encrypted and next transferred to the data center for appeal processing.
3.2.

Self destruction in HDD

Whenever the data usages time period or lifecycle of the data is above, the self
obliteration mechanism is shouted that removes the data completely alongside all its
remenance proofs. Here the networked storage can be utilized for enhanced presentation
above accessing the storage locations. It holds the actual data encapsulated in an object
alongside the obliteration time. The server calls the deletion period or the stored object
alongside obliteration period triggers the harmless removal of the data from the location.
The maximum safeguard version of object is stored at the storage locale alongside fixed
obliterating period so the duplicates cant be crafted from this and if it occurs than it
obliterate the object duplicate in HDD also.

4. IMPLEMENTATION
The proposed system familiarize a unique way for fortifying the users intimate data
from assaulters who retrospectively attain, across lawful way, a user stowed data and
confidential unravel keys. In order to substantiate our counselled System, we have
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Figure 2: Cloud Storage

requested a fully useful prototype system. Comprehensive examinations display that
the counselled scheme do not alter the typical way of storage arrangement and it can
confront the necessities of self- obliterating data below a endurance period by user
tractable key. we counselled a unique way, shouted Harmless evanesce, to stop lopping
attack, that is one of the notable Sybil aggressions, by spreading the length scope
of the key shares to rise the attack price considerably, and did a little intensification
on the hybrid secure algorithm requested in the Vanish system. Self- obliteration
generally intents at conserving the users intimate. All the facts and their identical
come to be decimated or pulverized afterward a user-cited period, lacking each user
interference and it integrates cryptographic methods .In supplement, the decoding key is
decimated afterward the user- cited period. we gave an enhanced way opposing sniffing
aggressions by method of employing the area key cryptosystem to stop from sniffing
operations.
4.1.

Secret Key Sharing

While a user transmit a document to cloud and stowes his key, he ought to enumerate the
document, the key and period specification as arguments for the transmitting procedure.
The conceal procedure implemented by Hybrid Secure algorithm. Later transmitting
data to cloud, key divides spawned by Hybrid secure algorithm will be utilized to craft
active storage object (ASO) in the storage.
SharedkeysServer[1I]= ShamirSecretSharingSplit(n,I,Key);
The algorithm counseled how to tear data into number of pieces in such a method
that data is facilely rejuvenatable from each i pieces, but even finished vision of i - 1
piece reveals definitely no data concerning data. f which indicate the count of server .
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Figure 3: SHAMIR SECRET KEY SHARING

4.2.

Storage Process

The user uses the disparate storage services to store the data that is presented by the third
party cloud ability provider. But the setback is that third party cloud ability provider is
trusted or not. Consequently our counseled arrangement is to furnish the safeguard
storage and additionally the functionalities of self data obliteration. The procedure of
file transmitting involves the user can transmit the file in to third party data server. In
the uploading procedure he ought to enumerate the data time to live (ttl) worth and key
.While uploading, the data will be in a encrypted format and the user store the key in
the Self obliteration storage. Later transmitting file to cloud, key quantum generated by
Hybrid Secure algorithm will be utilized to craft active storage object in cloud in the Self
obliteration system. The user become authentication to admission the file by employing
smtp gmail server .Any user who wants to admission the file, early he dispatch the
admission appeal to the proprietor of the document. Then the document proprietor who
authenticated the appeal and produce the exceptional key to the registered emaild of the
demanded user. User who become the valid id to admission the file via gmail. This
enhances the protection of user’s credentials. The following pseudocode is,
MailMessage mail = new MailMessage();
SmtpClient SmtServer = new SmtpClient(smtp.gmail.com);
String FromAddress = HYPERLINK ”mailto:sds@gmail.com” sds@gmail.com;
String FromPassword = destruction; String ToAddress = lblEmail.Text.Trim();
Self-obliterating data generally intents at assuring the user intimate. All the facts
and those duplicates come to be decimated or pulverized afterward a user-cited period,
lacking each user arbitration. The decoding key is decimated afterward the user-cited
time. In case the data will be downloaded in the innate storage beforehand the period out
that data will additionally be destructed after a user enumerated time. The arrangement
clarifies its efficiency from continuing ways in extra than 72
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Figure 4: SMTP SERVER CONFIGURATION

Figure 5: ThroughPut for Upload data

5. CONCLUSION
Data privacy has come to be increasingly vital in our litigious and online society. The
paper gave a new way for assuring data intimate from assaulters who retrospectively
attain, across lawful way, a user stowed data and confidential decoded keys .Cloud
computing established trusted outsourced nature needs competent grasping of storage
and maintains the record of procedure gave on the data. It assures the protection and
privacy of data and prevents its unauthorized access. The data file is not undeviating
adjusted and for every single procedure a little active objects is crafted for permitting
the instances established adjustments.
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Abstract
In the domain of Image processing, Image mining is advancement in the field
of data mining. Image mining is the extraction of hidden data, association of
image data and additional pattern which are quite not clearly visible in image.
It’s an interrelated field that involves, Image Processing, Data Mining, Machine
Learning, Artificial Intelligence and Database. The lucrative point of Image
Mining is that without any prior information of the patterns it can generate all
the significant patterns. This is the writing for a research done on the assorted
image mining and data mining techniques. Data mining refers to the extracting of
knowledge /information from a huge database which is stored in further multiple
heterogeneous databases. Knowledge/ information are communicating of message
through direct or indirect technique. These techniques include neural network,
clustering, correlation and association. This writing gives an introductory review
on the application fields of data mining which is varied into telecommunication,
manufacturing, fraud detection, and marketing and education sector. In this
technique we use size, texture and dominant colour factors of an image. Gray
Level Co-occurrence Matrix (GLCM) feature is used to determine the texture of
an image. Features such as texture and color are normalized. The image retrieval
feature will be very sharp using the texture and color feature of image attached with
the shape feature. For similar types of image shape and texture feature, weighted
Euclidean distance of color feature is utilized for retrieving features.
Keywords: Data Mining, Image Mining, Feature Extraction, Image Retrieval,
Association, Clustering, knowledge discovery database, Gray Level Co-occurrence
Matrix, centroid, Weighted Euclidean Distance.

1. Introduction
DATA MINING
In the real world, huge amount of data are available in education, medical, industry
and many other areas. Such data may provide knowledge and information for decision
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making. For example, you can find out drop out student in any university, sales data
in shopping database. Data can be analyzed , summarized, understand and meet to
challenges.[1] Data mining is a powerful concept for data analysis and process of
discovery interesting pattern from the huge amount of data, data stored in various
databases such as data warehouse , world wide web , external sources .Interesting
pattern that is easy to understand, unknown, valid ,potential useful. Data mining is a
type of sorting technique which is actually used to extract hidden patterns from large
databases. The goals of data mining are fast retrieval of data or information, knowledge
Discovery from the databases, to identify hidden patterns and those patterns which
are previously not explored, to reduce the level of complexity, time saving, etc[2].
Sometimes data mining treated as knowledge discovery in database (KDD)[3] . KDD is
an iterative process, consist a following step shown in

Figure 1: Knowledge Data Mining
(i) Selection: select data from various resources where operation to be performed.
(ii) Preprocessing: also known as data cleaning in which remove the unwanted data.
(iii) Transformation: transform /consolidate into a new format for processing.
(iv) Data mining: identify the desire result.
(v) Interpretation / evaluation: interpret the result/query to give meaningful report/
information.

IMAGE MINING
Image mining is the process of searching and discovering valuable information and
knowledge in large volumes of data. Fig. 1 shows the Typical Image Mining Process.
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Some of the methods used to gather knowledge are, Image Retrieval, Data Mining,
Image Processing and Artificial Intelligence. These methods allow Image Mining to
have two different approaches. One is to extract from databases or collections of images
and the other is to mine a combination of associated alphanumeric data and collections
of images. In pattern recognition and in image processing, feature extraction is a special
form of dimensionality reduction. When the input data is too large to be processed and
it is suspected to be notoriously redundant, then the input data will be transformed into
a reduced representation set of features. Feature extraction involves simplifying the
amount of resources required to describe a large set of data accurately. Several features
are used in the Image Retrieval system. The popular amongst them are Color features,
Texture features and Shape features.

Figure 2: Image Mining Process

2. FEATURE EXTRACTION
Feature selection is an important problem in object detection, and demonstrates that
Genetic Algorithm (GA) provides a simple, general and powerful framework for
selecting good sets of features, leading to lower detection error rates. Discuss to
perform Feature Extraction using popular method of Principle Component Analysis
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(PCA) and Classifications using Support Vector Machines (SVMs). GAs is capable
of removing detection-irrelevant Features. The methods are on two difficult object
detection problems, Vehicle detection and Face Detections. The methods boost the
performance of both systems using SVMs for Classification. Patricia G. The approach
to mine from Images is to extract patterns and derive knowledge from large collections
of images which mainly deals with identification and extraction of unique features for
a particular domain. Increasing amount of illicit image data transmitted via the internet
has triggered the need to develop effective image mining systems for digital forensics
purposes. Discuss the requirements of digital image forensics which underpin the design
of our forensic image mining system. The images from an image database are first preprocessed to improve their quality. These images then undergo various transformations
and feature extraction to generate the important features from the images. With the
generated features, mining can be carried out using data mining techniques to discover
significant patterns.
2.1.

Color Feature

Image mining presents special characteristics due to the richness of the data that an
image can show. Effective evaluation of the results of image mining by content requires
that the user point of view is used on the performance parameters. The Proposed an
evaluation framework for comparing the influence of the distance function on image
mining by color. Binary Threshold Histogram (BTH), a color feature description
method proposed, to the creation of a Meta database index of multiple image databases.
The BTH, despite being a very rough and compact representation of image colors,
proved to be an adequate method of describing the characteristics of image databases
and creating a Meta database index for querying large amounts of data. The proposed
an efficient information-driven framework for image mining. In that they made out four
levels of information: Pixel Level, Object Level, Semantic Concept Level, and Pattern
and Knowledge Level.

3. Texture Feature
The image depends on the Human perception and is also based on the Machine Vision
System. The Image Retrieval is based on the color Histogram, texture. The perception
of the Human System of Image is based on the Human Neurons which hold the 1012
of information. The Human brain continuously learns with the sensory organs like eye
which transmits the Image to the brain which interprets the Image. Image mining is a
vital technique which is used to mine knowledge from image. The development of the
Image Mining technique is based on the Content Based Image Retrieval system. Color,
texture, pattern, shape of objects and their layouts and locations within the image, etc
are the basis of the Visual Content of the Image and they are indexed.
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Shape Feature

The proposed a new method for image retrieval using high level semantic features is
proposed. It is based on extraction of low level color, shape and texture characteristics
and their conversion into high level semantic features using fuzzy production rules,
derived with the help of an image mining technique. The theory of evidence is applied
to obtain a list of structures containing information for the image high level semantic
features. The fundamental challenge in image mining is to reveal out how low-level
pixel representation enclosed in a raw image or image sequence can be processed to
recognize high-level image objects and relationships.

Figure 3: Content Based Image Retrieval System Architecture

4. METHODOLOGY
A statistical method of examining texture that considers the spatial relationship of
pixels is the gray-level co occurrence matrix (GLCM), also known as the gray-level
spatial dependence matrix. The GLCM functions characterize the texture of an image
by calculating how often pairs of pixel with specific values and in a specified spatial
relationship occur in an image, creating a GLCM, and then extracting statistical
measures from this matrix. (The texture filter functions, described in Texture Analysis
cannot provide information about shape, i.e., the spatial relationships of pixels in an
image.)
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Understanding a Gray-Level Co-Occurrence Matrix
To create a GLCM, use the graycomatrix function. The graycomatrix function creates
a gray-level co occurrence matrix (GLCM) by calculating how often a pixel with the
intensity (gray-level) value i occurs in a specific spatial relationship to a pixel with the
value j By default, graycomatrix uses scaling to reduce the number of intensity values
in an image to eight, but you can use the Num Levels and the Gray Limits parameters
to control this scaling of gray levels. See the graycomatrix reference page for more
information. You can also derive several statistical measures from the GLCM. See
Derive Statistics from GLCM and Plot Correlation for more information.
To illustrate, the following figure shows how graycomatrix calculates the first three
values in a GLCM. In the output GLCM, element (1,1) contains the value 1 because
there is only one instance in the input image where two horizontally adjacent pixels
have the values 1 and 1, respectively. GLCM (1,2) contains the value 2 because there are
two instances where two horizontally adjacent pixels have the values 1 and 2. Element
(1,3) in the GLCM has the value 0 because there are no instances of two horizontally
adjacent pixels with the values 1 and 3.graycomatrix continues processing the input
image, scanning the image for other pixel pairs (i,j) and recording the sums in the
corresponding elements of the GLCM.

Process Used to Create the GLCM
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Specify Offset Used in GLCM Calculation
By default, the graycomatrix function creates a single GLCM, with the spatial
relationship, or offset, defined as two horizontally adjacent pixels. However, a single
GLCM might not be enough to describe the textural features of the input image. For
example, a single horizontal offset might not be sensitive to texture with a vertical
orientation. For this reason, graycomatrix can create multiple GLCMs for a single
input image.To create multiple GLCMs, specify an array of offsets to the graycomatrix
function. These offsets define pixel relationships of varying direction and distance. For
example, you can define an array of offsets that specify four directions (horizontal,
vertical, and two diagonals) and four distances. In this case, the input image is
represented by 16 GLCMs. When you calculate statistics from these GLCMs, you can
take the average.

Weighted Euclidean Distance
The standardized Euclidean distance between two J-dimensional vectors can be written
as:
v
u J 
2
uX xj
y
j
dx,y = t
−
sj
sj
j=1

where sj is the sample standard deviation of the j-th variable. Notice that we need not
subtract the j-th mean from xj and yj because they will just cancel out in the differencing.
Now (1.1) can be rewritten in the following equivalent way:
v
u J
uX 1
(xj − yj )2
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12
is the inverse of the j-th variance. wj as a weight attached to the j-th
sj
variable: in other words.

where wj =

5. DATA MINING TECHNIQUES
Data mining means collecting relevant information from unstructured data. So it is able
to help achieve specific objectives. The purpose of a data mining effort is normally
either to create a descriptive model or a predictive model. A descriptive model presents,
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in concise form, the main characteristics of the data set. The purpose of a predictive
model is to allow the data miner to predict an unknown (often future) value of a specific
variable; the target variable. The goal of predictive and descriptive model can be
achieved using a variety of data mining techniques.

Figure 4: Data Mining Models

5.1.

Classification

Classification based on categorical (i.e. discrete, unordered).This technique based on the
supervised learning (i.e. desired output for a given input is known).It can be classifying
the data based on the training set and values (class label). These goals are achieve using
a decision tree, neural network and classification rule (IF Then).for example we can
apply the classification rule on the past record of the student who left for university and
evaluate them. Using these techniques we can easily identify the performance of the
student.
5.2.

Regression

Regression is used to map a data item to a real valued prediction variable. In other
words, regression can be adapted for prediction. In the regression techniques target
value are known. For example, you can predict the child behavior based on family
history.
5.3.

Time Series Analysis

Time series analysis is the process of using statistical techniques to model and explain
a time-dependent series of data points. Time series forecasting is a method of using a
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model to generate predictions (forecasts) for future events based on known past events.
For example stock market.
5.4.

Prediction

It is one of a data mining techniques that discover the relationship between independent
variables and the relationship between dependent and independent variables.The
Prediction model based on continuous or ordered value.
5.5.

Clustering

Clustering is a collection of similar data object. Dissimilar object is another cluster. It is
way finding similarities between data according to their characteristic. This technique
based on the unsupervised learning (i.e. desired output for a given input is not known).
For example, image processing, pattern recognition, city planning.
5.6.

Summarization

Summarization is abstraction of data. It is set of relevant task and gives an overview
of data. For example, long distance race can be summarized total minutes, seconds and
height. Association Rule: Association is the most popular data mining techniques and
fined most frequent item set. Association strives to discover patterns in data which are
based upon relationships between items in the same transaction. Because of its nature,
association is sometimes referred to as ”relation technique”. This method of data mining
is utilized within the market based analysis in order to identify a set, or sets of products
that consumers often purchase at the same time.
5.7.

Sequence Discovery

Uncovers relationships among data. It is set of object each associated with its own
timeline of events. For example, scientific experiment, natural disaster and analysis of
DNA sequence.

6.

DATA MINING APPLICATIONS

Various field adapted data mining technologies because of fast access of data and
valuable information from a large amount of data. Data mining application area includes
marketing, telecommunication, fraud detection, finance, and education sector, medical
and so on. Some of the main applications listed below:
6.1.

Data Mining in Education Sector

We are applying data mining in education sector then new emerging field called
”Education Data Mining”. Using these term enhances the performance of student, drop
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out student, student behavior, which subject selected in the course. Data mining in
higher education is a recent research Use of Data Mining in Various Field: A Survey
and this area of research is gaining popularity because of its potentials to educational
institutes. Use student’s data to analyze their learning behavior to predict the results.
6.2.

Data Mining in Banking and Finance

Data mining has been used extensively in the banking and financial markets. In the
banking field, data mining is used to predict credit card fraud, to estimate risk, to analyze
the trend and profitability. In the financial markets, data mining technique such as neural
networks used in stock forecasting, price prediction and so on.
6.3.

Data Mining in Market Basket Analysis

These methodologies based on shopping database. The ultimate goal of market basket
analysis is finding the products that customers frequently purchase together. The stores
can use this information by putting these products in close proximity of each other and
making them more visible and accessible for customers at the time of shopping.
6.4.

Data Mining in Earthquake Prediction

Predict the earthquake from the satellite maps. Earthquake is the sudden movement of
the Earth’s crust caused by the abrupt release of stress accumulated along a geologic
fault in the interior. There are two basic categories of earthquake predictions: forecasts
(months to years in advance) and short-term predictions (hours or days in advance).
6.5.

Data Mining in Bioinformatics

Bioinformatics generated a large amount of biological data. The importance of this new
field of inquiry will grow as we continue to generate and integrate large quantities of
genomic, proteomic, and other data.
6.6.

Data Mining in Telecommunication

The telecommunications fields implement data mining technology because of
telecommunication industry have the large amounts of data and have a very
large customer, and rapidly changing and highly competitive environment.
Telecommunication companies uses data mining technique to improve their marketing
efforts, detection of fraud, and better management of telecommunication networks.
6.7.

Data Mining in Agriculture

Data mining than emerging in agriculture field for crop yield analysis a with respect to
four parameters namely year, rainfall, production and area of sowing. Yield prediction
is a very important agricultural problem that remains to be solved based on the available
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data. The yield prediction problem can be solved by employing Data Mining techniques
such as K Means, K nearest neighbor (KNN), Artificial Neural Network and support
vector machine (SVM).
6.8.

Data Mining in Cloud Computing

Data Mining techniques are used in cloud computing. The implementation of
data mining techniques through Cloud computing will allow the users to retrieve
meaningful information from virtually integrated data warehouse that reduces the costs
of infrastructure and storage.Cloud computing uses the Internet services that rely on
clouds of servers to handle tasks.The data mining technique in Cloud Computing to
perform efficient, reliable and secure services for their users.

7.

CONCLUSION

The expansion of image processing is presented as Image mining. This writing provides
a research on the image techniques surveyed earlier. This review on image mining
implies on challenges and accountability of various prospects.
This writing gives an idea on data techniques and mining in various projects.
Its main task is to obtain information through current data. These programs utilize
association, clustering, prediction and classification techniques and so on. In coming
work efforts will be made on clustering algorithms and its classification importance.

References
[1] Janani M and Dr. Manicka Chezian. R, ”A Survey On Content Based Image
Retrieval System”, International Journal of Advanced Research in Computer
Engineering & Technology, Volume 1, Issue 5, pp 266, July 2012.
[2] Aboli W. Hole Prabhakar L. Ramteke, ”Design and Implementation of Content
Based Image Retrieval Using Data Mining and Image Processing Techniques”
International Journal of Advance Research in Computer Science and Management
Studies Volume 3, Issue 3, March 2015 pg. 219-224.
[3] Anil K. Jain and Aditya Vailaya, ”Image Retrieval using color and shape”, In
Second Asian Conference on Computer Vision, pp 5-8.1995.
[4] Harini. D. N. D and Dr. Lalitha Bhaskari. D, ”Image Mining Issues and Methods
Related to Image Retrieval System”, International Journal of Advanced Research
in Computer Science, Volume 2, No. 4, 2011.
[5] Hiremath. P. S and Jagadeesh Pujari, ”Content Based Image Retrieval based on
Color, Texture and Shape features using Image and its complement”, International

164

Image Processing Techniques
Journal of Computer Science and Security, Volume (1) : Issue (4).

[6] Brown, Ross A., Pham, Binh L., and De Vel, Olivier Y, ”Design of a Digital
Forensics Image Mining System”, in Knowledge Based Intelligent Information
and Engineering Systems, pp 395-404, Springer Berlin Heidelberg, 2005.
[7] Rajshree S. Dubey, Niket Bhargava and Rajnish Choubey, ”Image Mining using
Content Based Image Retrieval System”, International Journal on Computer
Science and Engineering, Vol.02, No. 07, 2353-2356, 2010.
[8] Aura Conci, Everest Mathias M. M. Castro, ”Image mining by Color Content”,
In Proceedings of 2001 ACM International Conference on Software Engineering
and Knowledge Engineering (SEKE), Buenos Aires, Argentina Jun 13-15, 2001.
[9] Er. Rimmy Chuchra ”Use of Data Mining Techniques for the Evaluation of
Student Performance: A Case Study” International Journal of Computer Science
and Management Research Vol. 01, Issue 03 October 2012.
[10] Ji Zhang, Wynne Hsu and Mong Li Lee, ”An Information-Driven Framework for
Image Mining” Database and Expert Systems Applications in Computer Science,
pp 232 - 242, Springer Berlin Heidelberg, 2001.
[11] Lior Rokach and Oded Maimon, ”Data Mining with Decision Trees: Theory and
Applications (Series in Machine Perception and Artificial Intelligence)”, ISBN:
981-2771-719, World Scientific Publishing Company, 2008.
[12] Venkatadri.M and Lokanatha C. Reddy ,”A comparative study on decision tree
classification algorithm in data mining” , International Journal Of Computer
Applications In Engineering ,Technology And Sciences (IJCAETS), Vol.- 2 ,no.2 , pp. 24- 29 , Sept 2010.
[13] Xingquan Zhu, Ian Davidson, ”Knowledge Discovery and Data Mining:
Challenges and Realities”, ISBN 978- 1-59904-252, Hershey, New York, 2007.
[14] Zhao, Kaidi and Liu, Bing, Tirpark, Thomas M. and Weimin, Xiao,”A Visual Data
Mining Framework for Convenient Identification of Useful Knowledge”, ICDM
’05 Proceedings of the Fifth IEEE International Conference on Data Mining, vol.1, no.-1,pp.- 530- 537,Dec 2005.
[15] Li Lin, Longbing Cao, Jiaqi Wang, Chengqi Zhang, ”The Applications of
Genetic Algorithms in Stock Market Data Mining Optimisation”, Proceedings of
Fifth International Conference on Data Mining, Text Mining and their Business
Applications, pp- 93-604,sept 2005.
[16] V. Gudivada and V. Raghavan.Content-based image retrieval systems. IEEE
Computer, 28(9):18-22, September 1995.

V. Govindaraj and H. Faheem Ahmed

165

[17] J. Han and M. Kamber.”Data Mining,Concepts and Techniques”, Morgan
Kaufmann, 2000.
[18] Nikita Jain, Vishal Srivastava ”DATA MINING TECHNIQUES: A SURVEY
PAPER” IJRET: International Journal of Research in Engineering and
Technology, Volume: 02 Issue: 11 — Nov-2013.
[19] Peter Stanchev, ”Image Mining for Image Retrieval”, In Proceedings of the
IASTED Conference on Computer Science and Technology, pp 214-218, 2003.

International Journal of Science and Humanities
ISSN 2394 9236 Volume 2, Number 1 (2016), pp. 167– 174
c Islamiah College Publications
http://www.islamiahcollege.edu.in

Resource Super Intendence In Cloud Computing
A. Viswanathan and A. A. Khadar Maideen
PG and Research Department of Computer Science and Applications,
Islamiah College[Autonomous], Vaniyambadi, India.
Abstract
The aim of our paper is to fill this literature gap devising resource allocation
policies for cloud virtualized environments able to identify performance and
energy tradeoffs, providing a priori availability guarantees for cloud end users.
Keywords: Cloud Computing, Dependability, Faults, Resource Allocation,
Resource Management.

1. Introduction
Modern cloud computing systems operate in a new and dynamic world, characterized by
continual changes in the environment and in the system and performance requirements
that must be satisfied. Continuous changes occur without warning and in an
unpredictable manner, which are outside the control of the cloud provider. Therefore,
advanced solutions need to be developed that manage the cloud system in a dynamically
adaptive fashion, while continuously providing service and performance guarantees. In
particular, recent studies have shown that the main challenges faced by cloud providers
are to: (i) reduce costs, (ii) improve levels of performance, and (iii) enhance availability
and dependability. Within this framework, it should first be noted that, at large service
centers, the number of servers are growing significantly and the complexity of the
network infrastructure is also increasing. This leads to an enormous spike in electricity
consumption: IT analysts predict that by the end of 2012, up to 40% of the budgets
of cloud service centers will be devoted to energy costs Energy efficiency is therefore
one of the main focal points on which resource management should be concerned. In
addition, providers need to comply with Service Level Agreement (SLA) contracts
that determine the revenues gained and penalties incurred on the basis of the level of
performance achieved.

2. Methodology
To reduce the cost of infrastructure and electrical energy, enterprise datacenters
consolidate workloads on the same physical hardware. Often, these workloads comprise
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both transactional and long running analytic computations. Such consolidation brings
new performance management challenges due to the intrinsically different nature of a
heterogeneous set of mixed workloads, ranging from scientific simulations to multitier
transactional applications.
The fact that such different workloads have different natures imposes the need for
new scheduling mechanisms to manage collocated heterogeneous sets of applications,
such as running a web application and a batch job on the same physical server,
with differentiated performance goals. In this paper, we present a technique that
enables existing middleware to fairly manage mixed workloads: long running jobs and
transactional applications. Our technique permits collocation of the workload types on
the same physical hardware, and leverages virtualization control mechanisms to perform
online system reconfiguration. In our experiments, including simulations as well as a
prototype system built on top of state of the art commercial middleware, we demonstrate
that our technique maximizes mixed workload performance while providing service
differentiation based on high level performance goals.
A. SYSTEM ARCHITECTURE
The protocol layer implements the external interface to SQL Server. All operations that
can be invoked on SQL Server are communicated to it via a Microsoft defined format,
called Tabular Data Stream (TDS).

Figure 1: System Architecture
TDS is an application layer protocol, used to transfer data between a database server
and a client. Initially designed and developed by Sybase Inc. for their Sybase SQL
Server relational database engine in 1984, and later by Microsoft in Microsoft SQL
Server, TDS packets can be encased in other physical transport dependent protocols,
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including TCP/IP, Named pipes, and Shared memory. Consequently, access to SQL
Server is available over these protocols. In addition, the SQL Server API is also exposed
over web services.
B. SYSTEM IMPLEMENTATION
Implementation is the process of converting a new or revised system design into an
operational one. The implementation is the final and important phase. It involves ser
training, system testing and successfully running of developed proposed system. The
user tests the developed system and changes are made according to their needs. The
testing phase involves the testing of developed system using various kinds of data. An
elaborate testing of data is prepared and the system is tested using that test data. The
corrections are also noted for future use. The users are trained to operate the developed
system. Both the hardware and software securities are made to run the developed
system successfully in future. In this section, we formulate the resource allocation
problem with availability constraints. The focus is on determining resource allocation
policies that allow maximizing the total profit, which is the difference between the
revenues from SLA. Contracts and the total costs. However, when maximizing the
profit, we should guarantee availability of the services provided. To evaluate the optimal
resource allocation policies, we need to determine the servers to be switched to active
or low power sleep state with their relative operating frequencies, the set of applications
executed by each server, the request volumes at different servers, and the capacity
devoted to the applications at each server.
To this end we introduce the following decision variables:
Xi = 1 if server i is running, 0 otherwise
Yi,h = 1 if server i is working at frequency h, 0 otherwise
Zi,k,j: = 1 if the application tier j (i.e. its hosting VM) for class k request is assigned to
server i, 0 otherwise
Wi,k: = 1 if at least an application tier j for class k request is assigned to server i, 0
otherwise
λi,k,j: = rate of execution for class k requests at tier j on server i
Φ i,k,j:= fraction of capacity devoted for executing the VM hosting application tier j for
request class k at server i.
Let us also denote with xi and zi,k,j the value of the variables xi and zi,k,j in the
solution of the previous control time period. The goal is to maximize the difference
between revenues from SLAs and the costs associated with servers switching and
moving VMs: in the objective function, the first and second terms indicate the revenues
from SLA, the third term is the cost of servers in low power sleep state, the fourth is the
cost of using servers according to their operating frequency, followed by a penalty term
incurred for switching servers from the low power sleep to the active state, and a penalty
term associated with moving VMs. The proposed is a generalization of the method
described. In particular, we modified the local search strategy to take into account the
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availability constraints.
The algorithm is composed of two parts: a method for finding an initial solution
(Algorithm 1, step 1) and a local-search method for improving that solution (Algorithm
1, steps 5 and 9). The local- search procedure is constructed upon two main procedures.
The first is devoted to the the discrete variables (tier assignment zi,k,j , and server use
established by xi and yi,h): given a current solution s, a neighborhood N(s) is defined
as the set of solutions that can be constructed applying a “move” to s; at each step, the
neighborhood is explored and the best solution in N(s) is chosen. The latter is devoted to
optimize the continuous variables (λi,k,j and Φi,k,j ): the method (fixed point iteration)
searches for a local improvement changing, in a cyclic fashion, variables λ, while
keeping fixed, and vice-versa, until a stationary point is found. The two tasks are used in
sequence, in fact every time a new current solution is found exploring the neighborhood,
fixed point iteration is performed, this allows balancing the load after the server and
VMs configuration is changed. Particular care must be taken in the generalization of the
moves from the original algorithm. In fact the availability constraints make necessary
to add several restriction to possible moves to avoid the loose of feasibility. We describe
briefly the set of moves and the changes added to take into account the availability
constraints:
Increase/decrease of frequency.
For each server we can decide to increase/decrease the working frequency according
to the new application loads. This move has been kept unchanged, in fact starting from a
feasible solution with given loads, a change in frequency compatible with the new loads
does not affect the availability.
Server switches to low power sleep/active state.
For each server we can decide whether to switch it to low power sleep state and
allocate all the applications of that server on the other available servers. As the server
availabilities are in general different, and then some of available servers cannot be
considered for re-allocation. When a new server is switched to active state, some
applications in the bottleneck server are duplicated and allocated on that server, thus
availability constraints are not violated.
Re-allocation of class-tier application.
Similar considerations are necessary in the re-allocation of an application on a new
server that must have enough availability to satisfy the application requests.
Servers exchange. For each server we can decided to switch it to low power sleep
state and to move all its applications to a different server to be switched to active state.
This move is feasible only is the availability of the new server guarantees the availability
requests of all the moved applications.
The modified moves that avoid violation of the availability constraints are a
restriction of the original moves. This restriction can lead to a reduced capability
of the local-search procedure to explore the solution space and to improve the initial
solution. To overcome this difficulty a more complex strategy, that allows a wider
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exploration, has been developed. When the local-search that keeps feasibility fails to
find an improvement, we use the original neighborhood that explores solution without
taking into account the availability constraints, and the violation is recorded in a list
(step 9 of Algorithm 1). This procedure is repeated for a given number of iterations,
(Algorithm 1, step 8). After that we perform a step (Algorithm 1, step 11) in which
additional servers are switched to active state for requests classes whose availability
constraints are violated. We then repeat the local- search with availability constraints
(Algorithm 1, step 5). The strategy combines the two main features of classical localsearch strategy exploration and refinement. The local search withavailability constraints
performs the refinement step of the solution, as it explores its neighborhood. The
original local-search (with no availability) allows larger changes in solution performing
the exploration step.
1) (x,y,z,λ,Φ)=Initial Solution();
2) STOP=false;
3) while not STOP do
4) while improve do
5) Local Search Availability(x,y,z, λ,Φ);
6) end
(x,y,z, λ , Φ)=Save Best Solution (); 7
8) while iteration limit do
9) Local Search withoutAvailability(x,y,z, λ,Φ);
10) end
11) Remove Violations(x,y,z, λ,Φ);
12) if not feasible solution then
13) STOP=true;
(x,y,z, !,”)=(x,y,z, λ,Φ); 14
15) end
16) end
17) return (x,y,z, λ,Φ);
Algorithm 1: Resource allocation optimization procedure

3. Experimental Results
We have evaluated the performance of our resource management algorithm for a
variety of system and workload configurations. All tests have been performed on a
standard 2008 Intel workstation considering a large set of randomly generated instances.
The number of server’s |I|has been varied between 80 and 400. The number of request
classes’ |K|has been varied between 10 and 100 and the maximum number of tiers
|Nk|has been varied between 2 and 4. In each test case, the number of tiers |Nk|for
different classes may be different. Service demands and mk have been uniformly
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generated in the interval [0.1, 1] sec and [0.2, 2], respectively. Our algorithms have
been coded in Java and the execution time has been optimized by using Sun Java 1.6
just in time compiler. Tests are run by using a single core of the CPU. The optimization
time of the analyses reported in this section is limited to half an hour. Table I reports the
average optimization time obtained for problem instances of different sizes. Within half
an hour time constraint, systems with up to 50 classes, 400 servers, and around 1,000
VMs can be solved. In order to evaluate the impact of availability constraints on the
net revenues we have also considered a case study based on realistic workloads created
from a trace of requests registered in the Web site of a large University in Italy. The real
system includes almost 100 servers and the trace contains the number of sessions, on a
per-hour basis, over a one year period. Realistic workloads are built by assuming request
arrivals to follow non-homogeneous Poisson processes with rates changing every hour
according to the trace. From this log, we have extracted 50 requests classes which
correspond to the days with the highest workloads experienced during the year. The
workload follows a bimodal distribution with two peaks around 11.00 and 16.00 (see
Figure 2).

Figure 2: Case Study Incoming Workload
Results are illustrated in Figures 3 and 4 which report the number of on line servers
and net revenues for a service centre including 400 servers with and without availability
constraints.
As the plots show, under light load conditions between 1.00 and 9.00, the solution
with availability constraints introduces almost 100% additional servers with respect
to the solution without availability. Vice versa, under heavy load conditions the
system naturally adopts a larger number of servers and, in that case, the solution
with availability introduces only 30% additional servers. Furthermore, by inspecting
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Figure 3: Case Study Incoming Workload

Figure 4: Case Study Incoming Workload
the obtained solutions, results have shown that the local-search procedure is able to
use effectively the DVFS capability of new servers and to manage service resources
effectively since the net revenues of the solution with availability are only 20% lower
on overage over the 24 hours.

4. Conclusion and Future Enhancements
In this paper we have proposed resource allocation policies for the management
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of multi tier virtualized cloud systems with the aim at maximizing the profits
associated with multiple class of SLAs and minimizing the infrastructure energy costs.
A hierarchical framework acting at multiple time scales and providing availability
guarantees for the running applications was developed. Cloud service centers including
up to 7,200 servers, 700 request classes and 60,000 VMs can be managed efficiently
by a parallel implementation of a local search algorithm achieving an almost linear
speedup. The effectiveness of our approach has been assessed by considering realistic
workloads. The interrelationships which characterize the time scales that govern the
management of very large scales systems have also been analyzed. In our current work,
we are extending the resource allocation problem by considering at finer grained time
scale the adoption of pure control theory models at time scales of seconds. At larger time
granularity we are considering the management of resources among multiple distributed
service centers, exploiting also the local availability of green energy sources. Finally,
more advanced availability models for characterizing cloud system behaviors and a peer
to peer architecture for the AMs will be also investigated.
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Abstract
The progress of the Internet has initiated an tremendous change in the usage
of information and communication technologies. The fast, comfortable and pay
per usage criteria lead to cloud computing infrastructure. Cloud Computing
provides network services to its customers as per their needs Nowadays, data
security becomes a serious issue while client-server interaction in cloud computing
environment. The privacy and integrity of information to be exchanged or stored
needs to be protected to ensure a safe cloud computing platform establishment
In this paper, a security framework has been proposed to alleviate the security
level of information transferred from the client end to cloud service provider
(server). Certain verification and file integrity techniques have been studied and
are suggested to be implemented under the proposed work out .This way, scheme
ensures good quality of confidentiality, Integrity and Authentication during storage
and access of information in cloud computing. Certain cryptographic (symmetric
and asymmetric) techniques have been used to design the proposed framework.
Keywords:
framework.

Information security, integrity, authentication, cryptography,

1. Introduction
A model for preparing convenient, on-demand network access to a shared pool of
configurable computing assets (Networks, servers, storage applications, etc.) that
can be rapidly provisioned and released with minimal management effort or cloud
provider (i.e., Internet Service Provider) interaction. There arise various situations
where the client would share confidential and responsive information with the cloud
service provider (such as transmission of credit card credentials or any other banking
transactions) and in turn would expect the certain level of privacy and security to avoid
any kind of thwart attacks. In this case, cloud server is completely responsible for
safety and protection of client information until its retrieval. Nowadays, a hacker
being proactively engaged in performing certain kinds of security attacks related to
information confidentiality, integrity and authentication and hence, makes the job of
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the cloud service providers more challenging and immediate to win the trust of its
clients and makes cloud computing an effective solution. As per , cloud computing faces
around 10% data security issues, which involve sensitive data, data loss, data integrity,
redundancy, etc. and so there arises a requirement to design a more secure framework
to minimize such issues. In the following paper, a scheme has been suggested to
enable proper authentication, integrity establishment and confidentiality sustenance
in cloud computing. In the given study, an Identity-based authentication method is
found suitable for cloud computing scenario. This ensures validity and identification
of exact client during the log-in interval. Cloud server authenticates the client, thereby
provides an accurate start for further client-server interaction. In this paper, an Identitybased hierarchical model (IBHMCC) has been included, which distinguishes each entity
uniquely in a cloud. It involves Identity-based encryption, decryption and corresponding
signature schemes and an Identity-based authentication (IBACC) as well.
It has been shown that IBACC has lightweight user side, efficient and provides large
scalability to cloud systems. As a consequence this model proves to be a valid choice
for proper authentication during client-server interaction in cloud computing systems.
It has been shown that IBACC has lightweight user side, efficient and provides large
scalability to cloud systems. For this reason this model proves to be a valid choice for
proper authentication during client-server interaction in cloud computing systems.
In order to provide file integrity, a light-weight tool has been proposed, which
protects the users file information while it resides on cloud server.It checks the file
integrity by applying hash algorithm(such as MD5) and produces crypto graphical
checksum of the file information and subsequently stores on cloud. To verify established
integrity, whenever the client asks for its already saved file, cloud server reapplies the
same computation method and regenerates cryptographic checksum and matches with
already stored one. If its the same, it indicates there was no outside security attacks
on the stored file else integrity not established. The another advantage of this method
is low memory usage as checksum value is stored within the file itself every time after
computation. In given research work, a security framework has been designed for cloud
computing in order to fulfil confidentiality, integrity and authentication criterias using
symmetric and asymmetric cryptographic algorithms. But there are certain problem
areas in this work. Few issues have been shortlisted as follows:
• No valid authentication scheme had been proposed or implemented.
• Server storage security criteria had not been considered while client-server
interaction.
• Weak and less secure framework (as concatenations are more vulnerable to bruteforce attacks).
• Randomness related security factors had been ignored completely.
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• This framework cant be preferred for highly confidential data (related to banking,
defence and other brokerage related applications).
The rest of the paper is organized as follows: Section 2 provides the design of suggested
security scheme, including the framework to increase information security. Section
3 explains the cryptographic algorithms used to design the recommended framework.
Section 4 includes conclusion of this research work.

2. Proposed Scheme
A security scheme for client-server interaction in cloud computing has been proposed
here .It includes following techniques:
• Identity Based Authentication.
• Server file storage integrity concept.
• Proposed security framework.
Following are the sequence of events to be executed under this scheme:
• Client-Server Authentication occurs on the machine using Identity Based
algorithm for authentication purpose.
• After valid authentication, client requests server to store his/her file.
• Server stores the respective file on its hard disk and generate a keyed hash value
for file (using SHA-1 and encryption algorithm).
• Whenever client requires its data back, it sends a request to server to resend the
respective file.
• Server checks for the file integrity (by recalculating the hash value for the file and
matches with originally stored hash value. If values match, it signifies file is intact
otherwise has been modified by any outside intruder).
• After integrity establishment, server decrypts the file and encrypts again using
the proposed framework of symmetric and asymmetric algorithms for secure and
confidential transfer of data from server to client.
• Session key is generated and shared through server for every new created session
b/w client and server.
The architecture of proposed security scheme is illustrated in Fig. 1 . The proposed
security framework diagram is shown in Fig.2.
The features of above proposed security scheme are listed as follows:
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Figure 1: The architecture of proposed security framework

Figure 2: Proposed Security Framework
• It provides secure storage on server for clients data (Integrity establishment) using
• RSA digital Signature scheme.
• AES-256 bit key encryption (for confidentiality purpose).
• SHA-512/HMAC to generate digest (enhances security and integrity).
• ZIP algorithm (compression algorithm) to reduce traffic flow between client and
server (optional).
• Double encryption and cyclic codes are introduced to increase randomness in the
cipher text.
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• Shared Session Key acts as an extra layer of security for this model.
• Timestamp is also considered to be incorporated in the proposed model.
• This model meets the standard requirements for data security(includes
confidentiality, Data Integrity, Authentication) as desired.
• This framework enhances the level of security which can be achieved for
information transmission.

3. Algorithms Used
3.1.

AES (Advanced Encryption Standard)

The advanced encryption standard is a symmetric-key block cipher published by
National Institute of Standards and Technology NIST).AES-256 is a non festal cipher
that encrypts and decrypts a data block of 128 bits. It uses 14 rounds and key size is 256
bits[14]. The general design of AES encryption cipher is shown in Fig.3.

Figure 3: General design of AES Encryption
3.2.

Cipher Feedback Mode (CBC)

This technique assists in producing randomness to the cipher text sequence generated
through AES-256 as mentioned in proposed security framework. The k-bit cipher
feedback mode is shown in Fig.4.
3.3.

RSA Digital Signature Scheme

Under this scheme, digital signature is established using RSA (Asymmetric
algorithm).Here, d is private and e , n are public .The key generation process of this

180

Concocting Data Security

Figure 4: K-bit Cipher Feedback Mode (CBC)
scheme resembles the key generation process in RSA itself.
In this case, the signature (S) produced by signer is verified using (e, n) and if M=M,
then it indicates digital signature scheme has been setup and verified as well.
In proposed framework, this digital signature scheme has been used to establish
integrity and enhancement of security levels between client and server during
transmission of confidential information.
The concept of RSA Digital Signature is shown in Fig.5

Figure 5: RSA Digital Signature Scheme

3.4.

ZIP Algorithm

This algorithm is a data compression algorithm and has been applied in framework to
minimize the size of encrypted information to be sent to the client end.It decreases the
effective network payload during information communication.

M. Madesh, M. Senthen and H. Faheem Ahmed

181

4. Conclusion
In order to sustain the confidentiality of client data, this security scheme has been
designed. This way, a desirable amount of security can be provided during information
exchange between client and cloud (server). This proposal can be implemented in a
cloud computing infrastructure and proves to be cost effective and alleviates security
level in cloud and thus establishes the trust between both the parties for further business
prospects. For future enhancements, various security threats scenarios can be analyzed
and their security solutions can be proposed and simulated effectively.

References
[1] G A Solanki, Welcome To The Future of Computing: Cloud Computing And
Legal Issues ,International journal of scientific and technology , vol.1, no.4, pp.,
Oct 2012.
[2] Lijun Mei, W.K.Chan, T.H.Tse, A Tale of Clouds: Paradigm comparisons and
some thoughts on research issues, 2008 IEEE Asia-Pacific Services Computing
Conference.
[3] Meiko Jensen, Jorg Schwenk, Nils Gruschka, Luigi Lo Iacono, On technical
security issues in cloud computing 2009, IEEE Computer Society.
[4] Balachandra Reddy Kandukuri, Ramakrishna Paturi V, Dr.Atanu Rakshit, Cloud
security Issues2009, IEEE.
[5] Guy Bunker, Farnam Jahanian, Aad van Moorsel, Joseph Weinman,Dependability
in the cloud: Challenges and opportunities, IEEE 2009.
[6] Nelson Gonzalez, Charles Miers, Fernando Redigolo, Marcos Simplicio, Tereza
Carvalho, Mats Naslund, Makan Pourzandi, A quantitative analysis of current
security
concerns
and
solutions
for
cloud
computing, Gonzalez et al. Journal of Cloud Computing: Advances, Systems
and Applications2012,http://www.journalofcloudcomputing.com/content/1/1/11.
[7] John Harauz, Lori M. Kaufman, Bruce Potter, Data security in the world of
cloud computing,2009 IEEE CO Published by the IEEE Computer and Reliability
Societies.
[8] Hongwei Li, Yuanshun Dai, Ling Tian and Haomiao Yang, Identity-Based
Authentication for Cloud Computing, Springer-Verlag Berlin Heidelberg 2009.
[9] Sanchika Gupta, Anjali Sardana, Padam Kumar, A light Weight Centralized
File Monitoring Approach forSecuring Files in Cloud Environment , The 7th

182

Concocting Data Security
International Conference for Internet Technology and Secured Transactions
(ICITST-2012) IEEE 2012.

[10] Forouzan, Cryptography and Network Security, TMH 2012.

International Journal of Science and Humanities
ISSN 2394 9236 Volume 2, Number 1 (2016), pp. 183– 190
c Islamiah College Publications
http://www.islamiahcollege.edu.in

Application of Decision Tree Classification Technique in
Customer Relationship Management
N. Firasath Tameem and H. Faheem Ahmed
PG & Research Department of Computer Science & Applications, Islamiah College
(Autonomous), Vaniyambadi 635752 (T.N.) India
Abstract
In the Business organization, customer relationship management is most important
in recent competitive world. In this paper, to bring better understanding into the
objectives, CRM strategies and expected result of Data mining in CRM application
into organization through customer service. In recent years, the technologic
development observed companies has to maintain the customer information in the
database. In the CRM life cycle customer retention is most important stage in
customer life cycle. This paper aims to predict the customer retention using data
mining technique in CRM, organization will get more profit. Implement a CRM
system will help to the organization, to increase better on- Site service with low
cost to retain the existing customer for improving profit from the competition. The
result of this study, applying decision tree algorithm classification in Customer
relationship management by the organizations, will get more profitability through
customer retention.
Keywords:
Retention.

Customer Relationship Management, Data Mining, Customer

1. Introduction
The application of data mining technique in Customer relationship management is
an recent trend in the worldly Marketing. Analyzing and classifying the customer
behaviors and characteristics is the basis of which thing stand of the development of a
implementing CRM strategy, so as to grow and retain potential customers and increase
customer value. The data mining tools are good at determining and extracting useful
information and knowledge from huge customer databases. These are one of the best
supporting tools for making different CRM decisions. The process to build decision
trees normally involves using excessive discover that high value the training data and
guide to poor accuracy in future predictions. In the todays more competitive world,
more customer service gives the result sales increase. We have proposed the predict
customer retention from the data mining technique. CRM predict the retaining the
existing customer and increase the profit to the organization.
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2. Prior Studies of Predicting Customer Retention
Behrouzian Nejad et al (2012) this research paper implement CRM is best of the systems
which may have a significant influence on organizational focus. CRM helps companies
to gather information based on current and future customer needs and demands. With
this system the industry can improve its processes to deliver better service at a lower
cost. Indeed, in todays global economy, CRM issues have inspired organizations to
rethink in their old strategy to communicate with customers and capture a wide range
of knowledge.
Lipsa Sadath (2013) When timely predictions are not made by statisticians on the
economy and the financial plans for the future the country may have to face large
consequences including recessions. Customers can mine vast troves of information to
make the best decisions giving companies and governments a competitive advantage
through big data services thus making data the next natural resource. The paper aims at
a study on e-commerce with data mining proposing architectural model integrating an
improved CRM system for handling business predictions and make strategies to enhance
best customer relationship management.
Yong Wang et al (2011) This paper expounds the composition and major function
of the company CRM, and constructs decision tree to analyze the kind of the companies
customers by applying the ID3 algorithm. This will achieve the specially required in the
CRM interactive process, help the company understand the behavior of the customers
to a fuller extent, and improve the service level of the company.
Gaurav Gupta et al (2012) this journal applies data mining technique to predict
the customer whom to focus. Today, the tone of the conversation has changed from
customer acquisition to retention. A good thought experiment for an executive audience
is to ask them how much they spend and/or focus on acquisition against retention
activities. As long as it is complicated to accurate difference between the two activities
although, the answer is usually that acquisition dominates retention. Keyvan Vahidy
Rodpysh et al (2012) discuss about the cause of ”data mining” and take out information
from huge databases of valuable customer has made their establishing and maintenance
in order to attract customers through its taken a step forward and largest achieve
profitability and efficiency are good. Md. Rashid Farooqi et all (2011) data mining
is a growing discipline which originated outside statistics in the database management
system, mainly for commercial concerns. Data mining can be considered as the branch
of exploratory statistics where one tries to find new and useful method, through the
extensive use of classic and new algorithms.

3. Data Set
The dataset used in our work are customer service data set collected from one of the
leading service company for the purchased product in Chennai. The data set having
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1500 customer records. These records were after removed the noisy datas, the balance
data are 595 only. These data are needed to analyze for predicting customer retention.
These were collected to help assist in understanding the nature of the data collected and
also to determine the important risk. The paper shows many factors that can be used to
predict customer retention, such as Warranty type, Service type, service Cost, Customer
feedback etc. These variables were then reviewed and validated by Service engineer for
classifying the customer.

4. Proposed System
The proposed methodology for this study is segregated into three stages. Stage one
involves the data collection from the organization, followed by data analysis. In stage
two, rules required to predict customer retention are also generated in this stage. Finally,
stage 3 involves the use of the system to predict customer of customer retention.
The following sections elaborate these stages. The process of using any prediction
model is created by data mining on historical data for predictions. When classifying
CRM model, a new CRM model has been created and redefining the analysis stage.
Classification Analysis is defined as making accurate description of each category,
setting up classification models or digging out the classification rules through data
analysis in the database; then classifying the other records in accordance with such
classification rules. Figure 1 shows the proposed research methodology for customer
relationship management.

Figure 1: Proposed Model for Customer Retention

186

Technique in Customer Relationship Management

5. Classifier
In CRM, classification techniques can be used to classify existing customer records into
customer segments that behave in a particular method. The process starts with data
related to customers whose behavior is already known; for example, from customers
responded to a promotional series and those who have not; or customers who have left
the service for a competitor and those who have not. The Decision Tree algorithm
includes ID3 algorithm, C4.5 algorithm, among these ID3 is most representative. In this
method, decision tree is created by using ID3 algorithm to produce the classification
model. Fig. 2 shows customer attraction gets the result customer retention and customer
development.

Figure 2: Classifications in CRM

5.1.

Applying Decision Tree Pruning Tree Algorithm (J48) in CRM

The decision tree generated by J48 can be used for classification. J48 creates decision
trees from a set of labeled training data using the concept of information. It uses the fact
that each attribute of the data can be used to make a decision by splitting the data into
smaller subsets. J48 examines the normalized that results from choosing an attribute for
splitting the data. The user has the option of applying many different algorithms to the
data set that would in theory produce a representation of the information used to make
observation easier. It is identify which of the options would provide the best in customer
retention. We used customer information in Customer life cycle to predict customer
retention. This methodology defined which information is taken from Company. Those
increase the Company profit of intelligent data analysis and data mining technique
applied in customer relationship management. It promotes development to produce
results in J48. To provide a forum for presentation of successful intelligent data
analysis and data mining implementation in customer relationship management and
for discussion of best practices of these techniques in customer retention and customer
development in customer light cycle information and decision support systems.
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Accuracy of J48 algorithm for was highest. The classification results in CRM to
derive the benefits of data mining, the reason that this is so important is that too often
data mining is seen as an analytical tool that can be used to gain insight but is difficult
to integrate into existing systems.
In this section, explain how the Classification and Tree Pruning technique that can
be deployed in CRM. According to the result, the methods used to suggest a strategy on
the Customer Retention through on site quality service with low cost. C4.5 is a program
that crates a decision tree based on a set of tabled input data. The Figure 3 and Figure 4
show the Results of Customer retention.
5.2.

ID3

At last, the industry CRM decision tree model is acquired through the ID3 algorithm.
Decision tree classification by applying ID3 algorithm to optimize the methods of
classifying the customers. It can be viewed that the introduction of data mining
technology into the data mining in CRM can realize CRM target with high-quality, bring
CRM into full play, effectively improve service quality provided by the organization to
target customers.

6. Experiments and Results
The Result of experiments is accomplished with Weka 3.6.2 Tool. Data set of 595
customers with 17 attributes is used. All attributes are substance into absolute form and
conflicts are resolved. A first application of decision tree with results with prediction
probability of 99.62% by using 17 attributes. Our work gives more accurate results by
using ID3 Classifier with 100%. Results are compared and shown in Table. It can be
perceived from Table 1 that result of the proposed system outputs of all other previous
Classifiers.
6.1.

Decision Tree J48

A first application of the decision tree with as a class label and all others as active
variables delivers a tree model of 99.6% quality. The quality is calculated by dividing
the correct classified records by the number of all records. The correctly classified
instances are 586 out of 595. The incorrectly classified instances are 9 out of 595. The
400 customers are given satisfied remarks by the services. The 154 customers are given
a outstanding remarks by the services. The 41 customers are given a not satisfied remark
by the services. Fig. 3 and Fig. 4 had shown the results of J48.
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Figure 3: J48 Prediction for customer retention using weka

Figure 4: Result of customer retention prediction using J48 in Weka

6.2.

ID3

6.3.

Naive Bayes Classifier

Naive Bayes classifier is based on Bayes theorem. This Naive Bayes classifier algorithm
applying conditional independence conveys it takes that an attribute value on a given
class is independent of the values of remaining attributes.
The nave bayes model was able to classify 98% of the input instances correctly. It
exhibited a precision of 98%. The results show clearly shows that the less accuracy than
other compared methods in the literature. The results of our experimentation are shown
in Fig. 7.
ID3 builds a decision tree from a fixed set of samples. The resulting tree is used
to classify future dataset. The leaf nodes of the decision tree contain the class name
whereas a non-leaf node is a decision node.
The ID3 classifier was able to classify 100% of the input instances correctly. It
exhibited a precision of 100%. The results show clearly shows that the more accuracy
than other compared methods in the literature. Fig. 5 shows the graph for the
experiment. The results of our experimentation are shown in Fig. 6.
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Figure 5: Result of prediction using ID3 in WEKA

Figure 6: Result of prediction using ID3 in WEKA

Figure 7: Result of prediction using Naive Bayes Classifier in WEKA
6.4.

Result comparison for different Data mining techniques

DM Techniques
Accuracy in Weka

Naive Bayes
98.48%

J48
99.66%

ID3
100%

Table 1: Results of Comparison for different Data mining techniques in weka
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7. Conclusion and Future Work
Application of classification technique in customer relationship management is effective
method for maintaining existing customer in the organization. From our proposed model
we have shown that retaining existing customer through on-site service with low cost
will get profit to the organization. The Classification technique that is deployed in
CRM using of weka tool, the result is concluded. Customer retention based on quality
service of the product. It is concluded that ID3 classification in CRM, is to increase the
profit of the organization by customer retention. The final result of ID3 classification
used in customer relationship management is increase the On-Site service. In order to
achieve customer retention, improving on-site customer service returns the high profit
to organization, CRM and data mining is necessary. In our work we have tried to
predict the options of retaining the existing customer to increase the on-site service
only. This can be extended to predict other type of customer life cycle such as customer
development and customer identification.etc, to enhancing the accuracy of the prediction
in future.
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Abstract
In a modern days internet is fully structured or unstructured data which is
directly or indirectly influencing society or peoples. For bulk of data available,used
synonyms of decision is an big challenges. In mining the data from the huge needed
data,simultaneously that pattern and file logs also be used. Both of these mining
strategies are heavily used to collect all the activity information of a user retrieving
to a web servers. Web based mining and web log mining is the application of data
mining techniques behavior pattern and website usage statistics that can be used
for various website design tasks. This is an review paper for various studies done
on pattern logs based data mining for web users. Also paper provides various ways
methods for web content mining.
Keywords: Data mining, web log mining, website.

1. Introduction
Retrieval and searching of the information is one of the major activities for web users.
There are a lots of difficulties are being faced by web users for this tasks. The main
problem in information retrieval is ambiguous query keywords, information overload
and lack of cache then interest of user. Most of the result is not relevant and meaningful
at some times. Hence the retrieved result is not relevant and meaningful at some times.
So, the research for providing better alternative queries is an important one.
The recommended keywords are relevant to initial query, accurately catch the
user’s intent and produce the diversified results. Several algorithms for query
recommendations exist in the history with some drawbacks. In this world of Information
Technology, accessing information is the most frequent task. Every day we have to go
through several kind of information that we need and what we do? Just browse the web
and the desired information is with us on a single click. Today, internet is playing such
a vital role in our everyday life that it is very difficult to survive without it. The World
Wide Web (WWW) has influenced a lot to both users (visitors) as well as the web site
owners. The web site owners are able to reach to all the targeted audience nationally
and internationally. They are open to their customer 24x7. On the other side visitors are
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also availing those facilities. In the last fifteen years, the growth in number of web sites
and visitors to those web sites has increased exponentially. The number of users by June
30 2010 was 1,966,514,816 which is 28.7% of the world’s population. The number of
active websites is 125,522,259 as on 13-Dec-2010.
Due to this growth a huge quantity of web data has been generated. To mine the
interesting data from this huge pool, data mining techniques can be applied. But the web
data is unstructured or semi structured. So we cannot apply the data mining techniques
directly. Rather another discipline is evolved called web mining which can be applied
to web data. Web mining is used to discover interest patterns which can be applied to
many real world problems like improving web sites, better understanding the visitor’s
behavior, product recommendation etc. Web mining is the use of data mining techniques
to automatically discover and extract information from Web documents/services . Web
mining is categorized into 3 types. 1. Content Mining (Examines the content of web
pages as well as results of web Searching) 2. Structure Mining (Exploiting Hyperlink
Structure) 3. Usage Mining (analyzing user web navigation) Web usage mining is a
process of picking up information from user how to use web sites. Web content mining
is a process of picking up information from texts, images and other contents. Web
structure mining is a process of picking up information from linkages of web pages.
Data mining or “Knowledge Discovery in Databases” is defined as extracting the
user’s needed and useful information from the massive dataset. Massive dataset has its
own challenge of storing, processing and capturing of data from the dataset. Due to
the huge information flow through the Internet, people search and collect the required
information from the Internet. Web mining carries out the search by not only providing
the exact information but also the related information to the appropriate word set search
by the user. People can access the massive amount of shared information through the
Internet . As per PoojaKherwa, Jyotsna Nigam 2015, Internet is today full of structured
or unstructured information. and this information is directly or indirectly influencing
society or peoples. Because today internet is part our daily life activity. But using this
abundant and ambiguous in most efficient manner in useful decision making is still a
big challenge. During our web surfing either it is online shopping or blogging or using
tweets and chatting everything is recorded. Web servers and log files are used to collect
all the activity information of a user accesses to a web server. Log data is usually noisy
and ambiguous. Web usage mining, also known as web log mining, is the application
of data mining techniques on large web log databases to discover knowledge about user
behavior pattern and website usage statistics that can be used for various website design
tasks. WUM Web Mining is technique in data mining to extract knowledge from web
data, including web documents, hyperlinks between documents, usage logs of web sites,
etc.
In Web Mining, data can be collected at the server side, client-side, proxy servers, or
obtained from an organization’s database (which contains business data or consolidated
Web data). There are many kinds of data that can be used in Web Mining. According to
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data analysis objective, web mining can be divided into three different types, which are
web usage mining, web content mining and web structure mining. Web content mining
describes the automatic explore of information resources available online, and involves
mining of web data content. Web structure mining is the process of analyzing hyperlink
and tree-like structure of a web site using graph theory.
Web usage mining is the process of extracting effective information from web server
logs. Users show different interests when looking for internet. Some users might be
looking at only documentary data, whereas some others might be engaged in multimedia
data. Web usage mining (WUM) involves the automatic detection of user access patterns
from one or more web servers. Organizations rely on internet for their business work
which often generate and collect bulk size data in their daily practices. Most of this
information is generated automatically by web servers and collected in server access
logs. The companies can establish better customer manager relationship by giving them
exactly what they require. Companies can understand the requirements and serve them
accordingly. They can also increase profitability and productivity based on the profiles
generated.

2. Techniques For Web Content Mining
The concept of “WEB CONTENT MINING” involves techniques for summarizing,
classification and clustering of the web contents. It can provide useful and interesting
patterns about user needs and contribution behavior. It targets the knowledge discovery,
in which the main objects are the traditional collections of text documents and, more
recently, also the collections of multimedia documents such as images, videos, audios,
which are embedded in or linked to the Web pages. It is mainly based on research in
information retrieval and text mining, such as information extraction, text classification
and clustering, and information visualization.
Some of the prominent web content mining techniques are as follows:1. Unstructured data mining techniques
2. Structured data mining techniques
3. Semi structured data mining techniques
4. Multimedia data mining techniques.
Unstructured data mining techniques
One of the techniques for web content mining is unstructured. Number of the web pages
is in the form of text. According to this technique the data is searched and retrieved. It
is not necessary that the data which is retrieved is meaningful data, it may be unknown
information. We have to use some tools or techniques to get relevant data/ information
from that data.
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Text Mining for Web Documents
Text Mining is a subset of the domain of data mining techniques. Retrieval of
information from HTML web pages in itself is a challenging task. This is due to the fact
that HTML web pages have multiple tags which are required to identify information
and secondly because the web pages are highly unstructured. The rich variety of tags
may pose a problem in case they are not processed correctly. However, there is no need
to worry. With the advent of modern tools like IEPAD, SVM, Decision trees the results
that are coming out is of much high accuracy.
Topic Tracking
Topic tracking is the technique by which a registered user can track the topic of his/her
interest. He/she have to register with the topic, whenever any of the update regarding
the interest of the user he will intimate by the message. Let suppose we register with
any provider company then any of the relevant our area is determined informed to us.
Same to other fields like as medical if there is any new research come in existence the
information is send to the doctors. Other example for topic tracking is that if we select
the competitors name then if at anytime their name will come up in the news then this
information will be passed to the company. But this technique have some limitations
like, if I am getting the information from the job portal related to computer science, but
the updates may come from the other fields like as mathematics etc. for the same kind
of job.
Structured data mining techniques
Structured data extraction is a progress of extracting information from web pages.
A program for extracting such data is usually called a wrapper. Structured data are
typically the data records retrieved from underlying database and displayed in the web
pages following some templates. Sometime, the template is a table. Sometime, it is a
form. Extracting such data records is useful because it enables us to obtain and integrate
data from multiple sources (Web sites and pages) to provide value-added services, e.g.,
customizable Web information gathering, comparative shopping, metasearch, etc.
Intelligent Web Spiders
Web spiders are prominently known as crawlers which look for the information across
the WWW. Web crawlers are mainly used to create a copy of all the visited pages for
later processing by a search engine that will index the downloaded pages to provide
fast searches. Crawlers can also be used for automating maintenance tasks on a Web
site, such as checking links or validating HTML code. Spiders use different algorithms
like breadth-first search, genetic algorithms etc to explore for information. Spiders have
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number of applications like building up search databases, personal searches, web site
backups etc.
Semi structured data mining techniques
Semi-structured data is a point of convergence for the Web and database communities:
the former deals with documents, the latter with data. The form of that data is evolving
from rigidly structured relational tables with numbers and strings to enable the natural
representation of complex real-world objects like books, papers, movies, etc., without
sending the application writer into contortions. Emergent representations for semistructured data (such as XML) are variations on the Object Exchange Model (OEM). In
OEM, data is in the form of atomic or compound objects: atomic objects may be integers
or strings; compound objects refer to other objects through labeled edges. HTML is a
special case of such inter-document structure. Users not only query the data to find a
particular piece of information, but he is also keen in knowing better understanding of
the query.
Because of this variety, semi - structured DBs do not come with a conceptual
schema. To make these databases more accessible to users a rich conceptual model
is needed. Traditional retrieving techniques are not directly applied on these databases.
Multimedia data mining techniques
Multimedia data mining can be defined as the process of finding interesting patterns
from media data such as audio, video, image and text that are not ordinarily accessible
by basic queries and associated results. The motivation for doing Multimedia data
mining is to use the discovered patterns to improve decision making. Multimedia
data mining has therefore attracted significant research efforts in developing methods
and tools to organize, manage, search and perform domain specific tasks for data
from domains such as surveillance, meetings, broadcast news, sports, archives, movies,
medical data, as well as personal and online media collections. The main aspects of
feature extraction, transformation and representation techniques.
These aspects are: level of feature extraction, feature fusion, features
synchronization, feature correlation discovery and accurate representation of
multimedia data. Comparison of Multimedia data mining techniques with state of the
art video processing audio processing and image processing techniques is also provided.

WEB CONTENT MINING TOOLS
Web Content Mining tools are software that helps to download the essential information
for users. It collects appropriate and perfectly fitting information. Some of them are
Web Info Extractor, Mozenda, Screen-Scraper, Web Content Extractor, and Automation
Anywhere 5.5.
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Figure 1: Web Content Mining Techniques
Web Info Extractor
This tool is helpful for mining and extracting content and monitoring content update.
Mozenda
Users can set up agents that regularly extract, store and circulate data to several
destination.
Screen-Scraper
It searches a database, SQL server or SQL database, which interfaces with the
software to achieve content mining requirements.
Web Content Extractor
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It is a powerful and easy tool for web scraping, data mining and data retrieval
Automation Anywhere 5.5
It retrieves web data effortlessly, screen scrape from web pages or use it for web mining.

COMPARATIVE STUDY OF WEB CONTENT MINING TOOLS
Table 1 shows the web content mining tools and the tasks these tools perform.
Name of Tool

Automation
Anywhere
Web Info
Extractor
Web
Content
Extractor
Screen
Scraper
Mozenda

Yes

Tasks
Extract
Extract UnStructured
structured
data
data
Yes
Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

No

Yes

Yes

Not for Unstructured
data
No

No

Yes

Yes

Yes

Records the
data

User
friendly

Table 1: Tools and their Respective Tasks

3. Conclusion
This paper discusses the techniques of web content mining. Web content mining has
been proved very useful in the business world. The survey also discusses the techniques
used for extracting information from different types of data available in the internet and
how this extracted data can be used for mining purposes. Users feel difficulty in finding
desired information and deciding which information is relevant to them from general
purpose search engines. Web content mining solves this problem and helps the users to
fulfill their needs. Topic Tracking is useful in predicting the web content related to users
interest. Summarization helps the user to decide whether they should read a particular
topic or not. Categorization can be used in business and industries to provide customer
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support. Clustering and information visualization are the techniques frequently being
used for mining. Web content mining can also be applied to business application like
mining online news site and developing a suggestion system for distance learning.
Content Mining helps to establish better relationship with customer by providing exactly
what they need. At the end paper discusses about different tools that can be used in web
content mining.
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Abstract
Fathimuthusiddique is one of the most prominant Tamil Muslim women writer in
India. She has her own / brand as a writer among her contemporaries in Poetry.
She is a tremendous woman writer of this century. The purpose of this article is to
focus the fundamentals of Islam expressed in her short stories.
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1. Introduction
Fathimuthu Siddique is one of the prominant Muslim women writers in Tamil. She has
her own / brand as a writer among her contemporaries in Poetry. She is a tremendous
woman writer of this century. The purpose of this article is to focus the fundamentals of
Islam expressed in her short stories.
There are five pillars of Islam called Fundamentals of Islam. Islam has made a must
upon every Muslim / these fundamentals. One of the Islamic scholars, B.A Khaleelur
Rahman says that these fundamentals have been divided into two categories, material
spiritual [1].
Materiality in the sense that a Muslim must Pray (five times regularly), observe
fasting (in the month of Ramazan), pay atonement (zakah) and set off for Haj to Mecca
(if he is wealthy enough for the same).
Spirituality is associated with the heart and soul. It is called belief (Imaan).
The mentioned above fundamentals are a must for every Muslim irrespective of
genders(male or female).

2. The Faith in Almighty
‘There is no God but Allah’ is the belief that every Muslim indoctrinate in their hearts.
The messages relating to the faith in Almighty are conveyed through the short stories
of Fathimuthu Siddique. The following Passage could be found in her short story
‘PAARVAIKKU APPAAL’.
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Justdo these surrender all your burdens to the Almighty Allah and be calm
your sincere hard work and integrity will never go vain [2].

3. The Prayer (Salah Or Namaz)
The most important of the fundamentals of Islam is Namaz, the Prayer. It means praying
none other than Almighty ALLAH. The five times regular prayer is a must for all
Muslims. All the five prayers will be performed at their appointed times.
• Fajr prayer is performed at dawn.
• Zuhar prayer is performed when the Sun is above the peak of our heads.
• Asr prayer is performed in the evening.
• Maghrib prayer is performed after the Sun set.
• Isha prayer is performed in the beginning of night.
The above messages, about the five prayers could be read in the short stories of
Fathimuthu Siddique.
She has mentioned the Fajr (Morning prayer) in her short story ‘IDI MINNAL
MAZAI’ and also in her short story ‘KANMANIYE KANURANGU NENJAMEY
NEEURANGU’.The following is the line found in the above short story of Fathimuthu
Siddique.
It was lying here the last night. I saw even after the Fajr prayer call
(baangu. She was muttering something [3].
The same message about Fajr prayer is found in another of her short stories named,
‘MANAM THIRUNDIYA ISAIKKUIL MAARWA’.
Soon after the Fajr prayer, he was reciting the holy Quran in the corridor
[4].
The message of the Zuhar prayer is also found in her short story ‘MANAM
THIRUNDIYA MAARWA’, ‘MAARAAK KOLANGAL’, ‘OTRAI PARAVAI’.
I have some work in Madurai tomorrow so I shall come to see you after the
Zuhar prayer [5].
Alimakka would come and speak the ill till her anger is reduced and would
go only after praying the Zuhar after having her lucnch here [6].
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The Asar prayer also could be found by the readers of Fathimuthu Siddique in her
story, ‘THAIPPARAVAI’, ‘VAIRAM ARUTHA VAIRAM’.
Kareema woke up suddenly when she heard the call for Asar prayer [7].
The following day Khadarbeevi finished her Asar prayer in such a hurry
and marched towards the YounusGani Shop located at the street at Kodi
[8].
In ‘THAIPPARAVAI’, ‘MAARAAK KOLANGAL’ and ‘OTRAIP PARAVAI’ we
can find the message of Maghrib prayer. In ‘THAIPPARAVAI’, the message of
Maghrib prayer is as follows:
Kuppi... It is a call for the Maghrib prayer... I wish to go to my elder sisters
house and would come before the supper [9]
In ‘MAARAAK KOLANGAL’,
during the Maghrib time like this that the discussion between the mother
and the neighbour Rahmath reached her ears while she was teaching Quran
to the neighbouring children [10].
In ‘OTRAIP PARAVAI’,
It was a simultaneous act before leaving for the Maghrib prayer and the
call for the same prayer [11].
About the Isha prayer,
After the Isha prayer, he came home looking haggard and sat against the
wall with its support [12].
He would return home only after the Isha prayer [13].
All the five prayers are mentioned in her short stories.

4. The Juma Prayer
The Juma Prayer is performed once in a week on Fridays. It is performed at the time of
regular Zuhar prayer other than Friday. It is one of the important prayers for Muslims
as they gather in large numbers.
As soon as they hear the Azan, the Call for Prayer, they quit their usual jobs and
rush towards mosques for the Juma Prayer.
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5. The Fasting
One of the fundamentals of Islam is observing fasts. In Tamil language, it is called
‘NONBU’. It is the origin of ‘NOL’. ‘The meaning of it is strength’. In Arabic, the
fasting is called Soumu. The meaning of Soumu is ‘to control’.
O.A. KhajaMohiddin says controlling the self in human being is called ‘fasting’.
Every Muslim man or woman at the time of fasting must uphold him or herself from
taking of food though they see food before them and abstain themselves taking even a
sip of water though water is near. They control their carnal hunger starving themselves
from dawn to dusk for the sake of ALLAH.
In order to observe fasting, Muslims take food (Sahar), a pre-dawn meal till the
stipulated time, then their fasting starts from thence to till the Sun set. They tackle all
the hardships of the day and Pray Almighty. They again take food in the evening called
‘Iftaar’. They do so in the the month of Ramazan.
Eid-ul-Fitr is observed after Ramazan. There are two big festive days for Muslims
other than Juma. They are Eid-ul-Fitr and Eid-ul-Azha. The meaning of ‘Eid’ is that
which comes often and the meaning of ‘Fitr’ is Charity or giving alms. Muslims around
the world celebrate these festivals with full joy says O.A. KhajaMuhiddin.
Fathimuthu Siddique has also mentioned the fasting and the festival day in her short
stories.
When the women who come to fetch water ask me whether my husband is a
drunkard, I wish I should die at once.Mariyamm asked me yesterday that is
it fair that my husband takes liquor even in the month of Ramazan [14].
The above Passage is found in her story ‘PRAARTHANAIGAL’.
From this, the message is that the purity of self is essential and that no one should
indulge himself or herself in any kind of uncivilised act.
Basheer came to the hall levelling her bonnet and welcomed Waheeda
saying, come Waheeda and gestured her towards the sofa to have her seat.
After the discussion, she hosted her with the plates of sweets prepared on
the festive day of Eid and compelled her to have from it [15].
The above incident is found in ‘AAIRATHIL ORUTTHI’ by Fathimuthu Siddique.
From the above incident, one could understand that the guests are given a red carpet
welcome on the day of Eid by the Muslims.

6. Atonement (Zakah)
Atonement is one the five fundamentals of Islam. It has been made compulsory for
the wealthy and rich. This is followed by every Muslim with whole-heartedness for
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the welfare of the poor in the society. This atonement is paid by those who have
faith in ALLAH. In short, the rich and wealthy helps for the betterment of the poor
communitywho are below the poverty line.
‘This atonement can be taken as tax for the poor or financial help for the social
welfare. Paying of atonement is a must for those who come under the criteria for
the same. It is a share for the downtrodden from the wealth of the rich’, says
KhajaMuhiddin.
Giving a share from the wealth of the rich eradicates the distinction of the rich and
poor.
The message about atonement is also found in the stories of Fathimuthu Siddique.
In the short story ‘RATHTHAPPINAIPPU’,
Rich people like us should do something better for our soul mates who are
living in poverty and for the betterment of our society [16]
is the message conveyed by Fahtimuthu Siddque.

7. The Haj Prigrimage
Haj is one of the five fundamentals of Islam. This is the holy pilgrimage to the holy city
of Mecca in Soudi Arabia.
This is a must for all Muslims in general and for the wealthy and healthy in
particular. This pilgrimage congregates all the Muslims from different corners of the
world.
They gather before the Ka’aba proving that there is no comparison of caste and creed
in Islam. All are equal before ALLAH.
SithaiSoudha says that the Muslim men on the Haj pilgrimage wear unstitched piece
of cloth in white called ’EHRAAM’, outside the boundary of Kaaba. Before putting it
on, they have to take bath and perform an extra prayer called NAFIL PRAYER.
Both the men and women can go to perform Haj. They are advised to wear only
simple cloth in white. From this, it is obvious that all the rich and wretched are same
before ALLAH. Those who perform Haj will be there after called Hajee (the one who
has performed HAJ).
The message of the Haj is conveyed in her story ‘MANAM THIRUNDIYA
ISAIKKU IL MAARWA’.
In one of her stories ‘AATHMA SOTHANAI’ she says,
the auspicious day of the only sons wedding the peace of the completion
of the responsibility and the peace of having done the fifth fundamental of
Islam, the Haj and the title of Hajee [17].
Haj means, marching around the Kaaba, and running in between the two
hills Safa and Marwa, drinking the ZamZam water, hitting pebbles in the
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Mina, observing fast during the station in Arafath returning to Mecca
having done these rites and can become a Hajee [18].

The above the line she mentions in her short story ‘AATHMA SOTHANAI’.

8. Conclusion
In conclusion, this research states the five fundamentals of Islam namely believing
in one God, Prayer, observe fast (During the month of Ramzan), atonement (zakah)
and the holy pilgrimage to makka (Haj) are clearly mentioned in her short stories
like, ‘ParvaikkuAppaal’, ‘Otraiparavai’, ‘Thai paravai’, ‘Idi minnalmazhai’, ‘Manam
thirunthiya isaikuil maarva’, ‘Vairm arutha vairam’, ‘Malligai mottukkal’, ‘Ratha
pinaippu’ and ‘Athma sothanai’.
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1. Introduction
The role of language in maintaining the identity of a society is immense. Particularly
in the context of India, where around 22 official languages are there, it would be a
mistake if we ignore the importance of a language in maintaining the identity of a
society or a community. But language used by any society doesnt stay with them for
infinity, there will be moments when a community has to sacrifice their language in
order to survive or for some other benefits like employment, political force, etc. This
sacrifice can both be conscious as well as unconscious, for instance, in India, after
independence it has been decided that English will be the official language for 10 years,
and after that it will be reconsidered. But till today English continues to dominate the
linguistic scenario of the country and many Indians learn English at the cost of their
mother tongue. Because of this reason many people who are concerned about the loss
of their mother tongue, are trying various measure to make the young learners learn
their mother tongue. But despite their best efforts, language still disappear from being
used. The present paper will elaborate one such scenario where a variety of a language
used by the Tamil Muslims slowly loses its hold and was replaced by another language.

2. Arabuttamil/Arwi
Tamil Muslims constitute 5.6% of the total population of the present day Tamil Nadu.
Apart from Tamil Nadu, Tamil Muslims can be found in other parts of the world like
Sri Lanka, Singapore, Malaysia, etc. Next to Tamil Nadu, Sri Lanka has the largest
concentration of Tamil Muslims. Though they form a small minority in the state of
Tamil Nadu, they have a history as old as Islam itself. One of the oldest mosques in the
world is situated in Kilakkarai, Tamil Nadu which is claimed to have been constructed
in the 7th century (628 630 A.D.)1. This is one of the evidences to prove that Islam
had reached the shores of Tamil Nadu during the lifetime of Prophet Mohammed. Well
before the advent of Islam, Tamil Nadu had trade contacts with many countries in the
world and Arabia is one among them. So, when Prophet Mohammed started advocating
Islam, the Tamil people also might have been influenced by it and converted into Islam.
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We can find in the Tamil literature references to prove the presence of Muslims in
Tamil Nadu as early as the 12th century2. Even before that, during the Sangam age
(1000 BCE 300 CE), Purananuru, a collection of poems that belongs to the Sangam
literature, points out about the trade contacts between the Arabs and the Tamil people.
When Mohammed started spreading Islam among the people of the world he did h is
propaganda in the Arabic language. Among the Muslims it is mandatory for them to
learn Arabic. They consider Arabic language as sacred, and it is a necessity for every
Muslim to learn it because of three reasons: The Quran is in Arabic language, the
Prophet Mohammed spoke in Arabic language and the language of the Heaven will
be in Arabic. So, wherever Islam spread the Arabic language also accompanied and
similarly it reached Tamil Nadu too. The Tamil Muslims started learning Arabic in
order to perform their Islamic duties.
But the Tamil culture or the Dravidian culture which the Tamil Muslims belonged
before their conversion was very ancient and powerful with its own literature and
language. Therefore the Tamil Muslims were not able to leave their Tamil culture
behind and adopt Islam completely. As an outcome of this situation a unique culture
of the Tamil Muslims evolved through the intertwining of Tamil and Islamic culture.
One of the oldest mosques in India as mentioned above, The Old Jumma Masjid
of Kilakkarai, is constructed using the style of Dravidian architecture. Similarly we
can observe a seamless integration of Dravidian and Islamic culture among the Tamil
Muslims. During the 9th to 11th century period a large scale ethnic cleansing took place
in the southern part of India in order to eradicate Buddhism. During this turmoil many
of the Buddhists converted into Islam in order to escape the cruelty perpetrated upon
them. Many of the words that the Tamil Muslims use today, such as palli (Mosque),
nonbu (fasting), thozhugai (prayer) and perunaal (festival) are influenced by Buddhists
traditions (Anwar, 2006). But there were no recorded violence or conflict between the
Tamil Muslims and other Dravidians even after this incident and until the late 20th
century. This is a remarkable feature considering the fact that the Tamil Muslims were
almost always ruled by Dravidian Kings.
Apart from these remarkable features, there is another point that highlights the
assimilation between Dravidian and Islamic culture, which is also the focus of this
paper. It is Arabuttami, a linguistic variety used by the Tamil Muslims. As the term
Arabuttamil indicates, it is a mixture of Arabic and Tamil. But it is not just Tamil
written in the Arabic script. Along with the 28 alphabets of Arabic, 13 new letters
added and used as Arabuttamil. Though it used the Arabic script, it followed the Tamil
grammatical pattern. It is interesting to analyse the origin of this variety. When the two
community similar in religion but different in language came together, the necessity for
a link language arose. Arabuttamil was the outcome of this necessity. There was another
reason which might have given rise to Arabuttamil. The Tamil language doesnt have all
the sounds that are there in the Arabic language. Therefore while explaining the basic
tenets of Islam to the Tamil Muslim in the Tamil Language, it might have been difficult
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to render it into Tamil language and moreover the concept of translating the Quran was
not accepted by the Muslims until recently. Therefore they had to use Arabic words as
it is and Arabuttamil facilitated this.
Though it is very difficult to pin-point the period when Arabuttamil came into use,
Tayka Shuayb Alim claims that it was being used by the Tamil Muslim as early as
the 9th century onwards. Apart from Arabuttamil, this variety was also identified as
Lisanul Arwi (the language of Arwi) or just Arwi (Alim, 1993). But it is very difficult
to trace the origin of the word Arwi. Robert Caldwell claims that the Tamil language is
called Aravam by the Mussulmans of the Dekhan, the Telugus, and the Canarese and
the Tamil people were called Aravas (Caldwell, 1875). Another instant where the term
Arwi was used is in the Modi documents written by the Maratta rulers of Thanjavur
(Subramanian, 1989). In one of the documents, there is a reference to a book which is
in the Arawi bhashai (Arawi language) and the editor points out that Arawi refers to the
Tamil Language. Therefore we can say that either Tamil language was also known as
Arwi or the Arabuttamil variety was identified as another way of writing Tamil.
The Tamil Muslims produced many works using this variety of language. Both
prose and poetry was written and apart from religious subjects, secular subjects like
medicine, sports, astronomy, dictionary, architecture, history, etc. were written using
this variety. Despite being so widely used by the Tamil Muslims, it is very difficult to
find Arabuttamil/Arwi works today. Tayka Shuayb Alim points out that the Portuguese
colonisers might have been the reason behind this; they were antagonistic towards the
Muslims and might have destroyed everything related to the Muslims during the 16th
century (87). But during the 18th century it started flourishing again and many people
started using it again. Many of the Arabuttamil/Arwi works that survive today are works
that were written during the 18th and 19th centuries.
The earliest Quran translations were not done in the Tamil script; instead they
were translated into Arabuttamil/Arwi. In the year 1876, Habib Mohamed Alim Saheb
translated the Quran in to Arabuttamil/Arwi. This is considered to be the first ever
attempt to translate Quran in the Madras presidency. In the years 1896 and 1922 two
more translations into Arabuttamil/Arwi were published. It must be noted here that all
these translations were not a complete translation of Quran and attempts to translate
Quran into the Tamil script were also undergoing. In the year 1910, parts of the Quran
were translated into the Tamil script not directly from the Arabic source, but through
English. In the year 1931 Dawood Shah, who was considered to be the father of Tamil
Muslim reformation (Anwar, 2011) , also published his translation of the Quran in the
Tamil script from English sources. Though he published three volumes of it, it was not
a complete translation of the Quran. Only in the year 1929, the first complete translation
of the Quran in the Tamil script was done by A.K Abdul Hameed Saheb.
During the early 19th century, things began to change not only for the, Tamil
Muslims, but also for other communities. The colonial practice of categorizing people
into groups began to impact the Tamil Muslims. The colonizers used the practice of
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taking census in order to identify and categorize people into groups so that it will
make their administration of the natives convenient. While doing so, the colonialists
considered the north Indian or the Urdu speaking Muslims as real or pure Muslims
and the Muslims of Tamil Nadu were considered as low converts (Bayly, 1992 and
McPherson, 2010). This attitude by the colonisers might have created some unrest
among the Tamil Muslims and they were forced to join a category defined by the
colonialists.
During the same period, around 1835, print was liberalized and the native people
were allowed to use printing technology. This gave way to an unprecedented rise
of printed works and this increased use of printing technology necessitated the
standardization of the languages. The current style of writing Tamil language was
standardized and any other way of writing Tamil language was discouraged. Among
all these changes, the Tamil Muslims with their hybrid identity and hybrid language,
might have felt the necessity to fit into any of the categories defined by the colonizers.
This might have been the reason for some of the Tamil Muslims to adopt Urdu and
become Urdu Muslims during the early 20th century (McPherson, 2010). But it was not
a major event and very less number of Tamil Muslims adopted Urdu.
In the early 20th century, when the Dravidian Movement gained momentum, the
Tamil Muslims were influenced by it. One of the major reasons for the influence was
the ideas advocated by Periyar E.V Ramasamy. He considered the Tamil Muslims too
as Dravidians and suggested that Islam is the only anti-dote for caste discrimination
and therefore the lower castes and untouchables should convert to Islam in order to
escape discrimination based on caste. This propaganda by Periyar motivated the Tamil
Muslims and they started identifying themselves more with the Dravidian Movement
and as an outcome they moved towards Tamil language so that they may become part of
the Dravidian identity.
These were some of the changes that took place during the colonial period that
changed the identity of the Tamil Muslims. They transformed fro m a community of
Muslims to Tamil Muslims with a hybrid identity of Tamil as well as Muslim. And in
this transformation they had to lose one of their identity markers, the Arabuttamil/Arwi,
in order to fit into the categorizations of the colonial administration. Other modern
developments like the introduction of print technology, standardization of languages,
etc. also contributed to the decline of Arabuttamil/Ariw and eventually it lost its
importance among the Tamil Muslims.
In the 21st century, there is a reviving interest among the Tamil Muslims on
Arabuttami/Arwi. It is used in the basic books which are meant to teach Arabic for
the beginners. Though it is not identified as Arabuttamil/Arwi, but it is known as
Arabic. University of Naleemiah situated in Sri Lanka, is in the process of collecting
and categorizing works written in Arabuttamil/Arwi. Despite some minor efforts like
this, Arabuttamil/Arwi still remains a less known variety among the Tamil Muslims.
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3. Conclusion
The transformation of Tamil Muslims had helped them to adapt to the rapid changes
that were taking place during the later, half of the colonial period. John Edwards in his
book Language, Society and Identity, points out since identity essentially rests upon
the continuation of boundaries which, in turn, depends upon a maintained sense of
groupness, the erosion of an original language does not inevitably mean the erosion
of identity itself. Similarly the loss of Arabuttamil/Arwi doesnot means the loss of
Tamil Muslims Identity. John Edwards, while quoting Heinz Kloss, provides three
ways in which the death of a language occurs. 1) when its speakers die out, 2) when its
community of speakers gradually shift to another language and 3) when a language
is downgraded to that of a dialect and ceases to be used in its written from. On
account of the social and political necessity, the Tamil Muslims slowly shifted from
Arabuttami/Arwi to the Tamil language.
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Introduction
History is the unending dialogue between the past and the present; History proved
that India is a multi-lingual, multi-cultural and multi-religious country in this Secularism
is the integrating force and oxygen for India’s unity in diversity. Now the term
Secularism and Socialism facing lots of challenges in this circumstances in this article
highlight the past event to the present scenario. Secularism which means give respect to
the all religions and the related political belief in the separation of religion and State.In
India, from 1919 to 1922 two major movement, such as Khilafat and Non-co-operation
occurred in Gandhian Era for the achievement of India’s Swaraj.Though a large number
of researches have been carried out on Indian National Movement but no substantial
researches have been made on the impact of the Khilafat and Non-Co-Operation
Movement in Tamilnadu in the right perspective. Hence it is an attempt to investigate
to find out the facts with the help of primary and secondary sources. The availability of
plenty of primary sources such as Government orders (G.O’s) from Public department,
Public(General) department, Public (Confidential) department, Secret Under Secretary
safe files (Confidential - Criminal Investigation Reports), Madras Native Newspaper
Reports (NNPR), Fortnightly Reports, History of Freedom Movement Files, Madras
Legislative council proceedings are found in the Tamilnadu State Archives (TNA),
Chennai and other leading libraries added further encouragement to me to establish the
fact in this sphere. So that in this paper aimed to bring out the authenticity of fact on the
Hindu-Muslim Unity in the Khilafat and Non-Co-Operation Movement in Tamilnadu in
right perspective.
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Khilafat Movement
The term ’Khilafat’ means the ’Caliphate’ (called Khilafat in India). Historically,
the Caliph was the successor to the prophet Mohammad. In theory the Caliph was both
the spiritual and temporal ruler of Sunni Muslims all over the world. In the First World
War (1914-1918), Turkey was defeated by allied powers and pushed to sign the treaty of
Sevres. According to this, the British Government abolished the title of ’Khalifa’ of the
Sultan of Turkey and his holy places of Islam were transferred to non-Muslim’s hands.
This news was a shock to the Indian Muslims because they wholeheartedly supported
the British during the first world war on the basis of British Prime Minister Lloyd
George’s announcement in Parliament that Turkey would be accorded a fair treatment
at the end of the war. When the British failed in its assurance, the Khilafat Movement
was launched by the Indian Muslims for the restoration of the status of the Caliph of
Turkey.1
An All India Khilafat committee was formed under the leadership of Moulana
Azad, Hakim Ajmal Khan, and HasaratMohani in 1919. In Tamilnadu the Khilafat
movement was organized by Abdul Masjid Sharar, the editor of ’ Quami Report’ and
Yakub Hasan with the support of Hindu leaders. Such as S.Satyamurti and S. Kasturi
Ranga Iyengar delivered a number of lectures on Khilafat Platform in Madras, in which
the emphasized the necessity of Hindus co-operating with the Muslims, in the Khilafat
agitation.2 The All India Khilafat Committee decided to establish in 1919 the first All
- India Khilafat conference held on 21stSeptember 1919 at Lucknow, Gandhi wholeheartedly supported the Khilafat Movement because he saw in it a God sent opportunity
to promote the Hindu-Muslim unity. He considered Hindu-Muslim unity as a precondition for attaining Swaraj.3 Meanwhile, the British Government organized peace
celebrations on 17th October 1919 at very important centers and it also appealed to
the Indians to join the celebrations. So the Lucknow Conference decided to observe
17th October 1919 as a ’First Khilafat Day’. In response the Muslims in Tamilnadu
celebrated it on 17th October 1919 in Madras as a first Khilafat Day with the support
of Hindu extremists.4 In Tamilnadu most of the shops of the Hindus and Muslims
were closed and prayers were conducted in all Mosques. During the celebration of the
Khilafat Day, the servants of Islam ’or’ the Khilafat Volunteer’s Corps were playing a
vital role. They were mostly young; students who constituted a major strength in the
Khilafat Volunteer’s corps estimated about 500. They were provided training in drill
and made some show of military discipline, marching through the streets carrying a
’Union Jack’ with a crescent on it. No attempt was however made to give this body of
volunteers a permanent organization.5
In the second All-India Khilafat Conference held at Delhi on 24th November 1919,
Gandhiji was elected president and asked the Hindus to co-operate wholeheartedly in

H. K. Sulaiman Khan

219

the Khilafat Movement. And similarly, Gandhiji joined with the Muslim leaders like
Maulana Mohammad Ali and Shaukat Ali (known as Ali brothers), M.A. Ansari, Hakim
Ajmal Khan, Abdul Kalam Azad, Saifuddin Kichlew, Shorwani and Zakir Hussain who
were in the movement against the British. According to Amritsar session of Congress,
the Khilafat deputation led by Maulana Mohammed Ali met ’Lloyd-George’ the British
Prime Minister on 17th March 1920, but in vain. In accordance with the decision of
the All India Khilafat Committee at Delhi, it was decided to observe the 19th March
1920, as a day of National Mourning. In the meantime Gandhiji issued a manifesto on
10th March 1920, embodying his ideals on the future course of action to be followed
by the Khilafatists if their demands were not conceded. This manifesto is historically
important as it contained the first definite elaboration of Gandhiji’s doctrine of Nonviolent Non-Co-operation. ’Non-Co-operation is the only remedy left for us. It is the
clearest remedy as it is the most effective when it is free from all violence. Before
issuing this manifesto the idea of Non-Co-operation was announced by Gandhiji on
22nd January 1920, when he addressed a public meeting held at Meerut presided over
by Khan Bahadur Sheik Wahid-ud-din. The Khilafat Committee convened a meeting at
Bombay and adopted the Non-Co-operation plan on May 28th 1920.6

Non-ccoperation Movement
Non-Co-operation means refusal to assist a government which did not listen to the
people’s grievances.7 In this regard a meeting was held on 16th March 1920 under the
auspices public meeting of Madras provincial Congress Committee and also a public
meeting under the auspices of the Madras Presidency Khilafat Committee was held on
17th March 1920 with Yakub Hasan Sahib in the chair. This was attended by many
popular leaders like Khudas Basha Sahib, Sayadmurtuza Sahib, Jammal Mohammed,
Satyamurti and others. Moreover the two committees decided to observe 19th March
1920 as a ’Second Khilafat Day’ and to request the people to offer prayers at Mosques
for the good settlement at Turkey and to hold meetings of the kind in cities, towns and
villages. So that the hartal was success and it passes of peacefully in Tamilnadu and
other parts of Madras Presidency.8 Subsequently a manifesto was published calling
upon not only the Muslim government servants in civil, military and Police service but
also the student’s community to join in the celebration of this hartal. In this regard, a
conference of the Madras Muslim students was held in the Lawley Hall at Madras on
15th March 1920 with Yakub Hassan in the chair. About 400 students participated in this
conference. The leaders of Tamilnadu who attended this conference were SayadMurtuza
Sahib of Tiruchirappalli, Abdul Masjid Sharar, Mahadi Hussain, Kasturi Ranga Iyengar
and C. Rajagopalachari. This conference strongly urged the British Government to have
regard for the religious feelings of the Muslims while deciding the Turkish question and
wholeheartedly approved the resolution passed by the different Khilafat Conferences
and of the All India Khilafat Committee.9 Furthermore, an appeal was issued signed by
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a number of Muslims and Hindus calling on all the people in Tamilnadu to observed a
hartal on 19th March 1920. In Madras city a fairly complete hartal was obtained and in
connection with the Khilafat day a public meeting was held on 19th March 1920 on the
beach opposite of the Presidency College. To join this meeting processions of Muslims
marched through the streets with Turkish flags and revised slogans of ”Allahu Akbar”.
They were accompanied by processions of the members of various labour unions who
marched along with the slogan of ”Hindu-Mussalman-Ki-Jai” and Turkey-Ki-Jai. The
Muslim students wore the symbol of crescent on their caps, sold large number of
crescent pin flags and these were purchased and worn by the Hindus and Muslims. A
Public meeting was organized and 25,000 persons attended it. Subsequently, in March
1920 a volunteer corps was organized in Madras city for the purpose of the hartals on
the 19th of March and addressed by Valliulla BadshaShahib. The young men, students
and others who formed the corps were drilled but the drilling was not carried on to any
great extent. Though these volunteers at times displayed themselves in Khaki uniforms
and wore crescent badges they had no regular equipment or arms. One of the ostensible
objects of the corps was ’To restrain people from committing violence’. Their activities
were on the whole similar to those of the national volunteers but they had a special
penchant for parades and processions. Similar corps were formed at other Muslim
centers such as Vaniyambadi and Tiruppattur in North Arcot District.10 Furthermore,
the Muslim students Khilafat Conference or Association was formed by Abdul Masjid
Sharar and SayadMurtuza Sahib and was supported by Akbar- Hussain and Yakub
Hasan. It was suggested that the success of the Egyptian Nationalistic and Russian
Duma Movement were due to the Participation of the students and as such the action of
the students in this crisis had greatly influenced the government. Mahboob Ali Baig and
RaifuddinAhamed were Law College students Mahidi Ali Mirza, Amir Ali Abdul Haj
Mahjir, ZyedHaneef, Mirza Baker Ali and Abdul Wahab who were collegiate students
were the principal members of the conference. This association formed a permanent
committee of nine students consisting of the above mentioned individuals. The main
object of the committee was to spread this movement among the students population.
Rahamatulla Khan follower of Abdul Masjid Sharar and a teacher of Madrasi-Azam
was also a student of the college and a large number of school boys joined the Muslim
volunteer corps that had been organized as part of the Khilafat activities in Madras.11

Secularism
The draft terms of peace reached between the Allied powers and Axis powers in
April 1920 was unsatisfactory to the Muslims and it served to stimulate the agitation.
The meeting of the All India Khilafat Committee held in Bombay on 12th May 1920
sought the support of Mahatma Gandhi. He advised them to resort to Non-co-operation
programme drawn up by the Congress sub-committee. Gandhiji also requested the
Hindus to join the movement. Thus, he had taken the unprecedented step of identifying
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himself with a Muslim Religious Movement. The meeting of the All India Congress
Committee held in Benaras, on 30th May 1920 decided to convene a special congress
session in Calcutta in September to consider the question of Non-co-operation. From
then on, until September 1920, the scheme of Non-Co-operation was published in the
columns of Gandhi’s Young India. Having pursued for months an elaborate campaign
through the press and platforms, Gandhiji prepared to launch the Non-Co-operation
Movement in August 1920.12
After the announcement of the news of the peace terms with Turkey which was
published at the end of May 1920 was received in the Mufassal with a calmness
amounting to indifference. In Madras the Muslims were a little more out-spoken and
a leading Khilafatist, Yakubhasan resigned his seat in the Legislative Council and his
membership of the Prince of Wales reception committee but, except for a municipal
councilor in one small town and an honorary magistrate in another, he found no one to
follow his example.13 On June 22nd and the following days a provincial conference
was held at Tirunelveli under the presidency of S.SrinivasaIyengar, an ex-advocate
general. Among the main topics of discussion were the Khilafat and No-Co-operation
questions. The resident refused to commit himself to Non-Co-operation but a resolution
in favour of the policy of Gandhi and Shaukat Ali, Proposed by Yakub Hasan was carried
chiefly owing to the exertions of C.Rajagopalachari in bringing a lot of Mohammadan
to vote. The attitude of the Hindu leaders was brought out more clearly at a subsequent
meeting at Kallidaikurichi in the Tirunelveli District, attended by SrinivasaIyengar,
KasturiRangaIyengar, Sathyamurti and other extremists at which Non-Co-operation
received very little support and stress and chiefly laid on the necessity for ensuring
that all candidates returned to the new legislative council should be congress men in the
sense accepted by the speakers.14 Soon after the announcement of the Turkish peace
terms Gandhiji declared his intention of leading a Non-Co-operation campaign. Yakub
Hasan who had left Madras for Bombay early in July returned later in the month, but
found that the local committee was not ready for movement on a large scale and were
inclined to wait for the decision of the coming special congress.15 Apart from Yakub
Hasan the most energetic personality among them being C. Rajagopalachari.
It was finally decided that 1st August 1920 should be observed as the Third Khilafat
Day and that there should be a meeting on the beach with general ’hartals’ and offering
of prayers but that the resignation of titles and honorary offices should be postponed.
Proceedings on the 1st August 1920 passed off quietly but there was a general closing
of the shops in Madras and in many towns in the Mufassal. Both in Madras and the
Mufassal the organization of the hartals was largely dependent on the efforts of Hindu
leaders and politicians. The month of August was further signalized by the arrival of
Shaukat Ali and Gandhi in Tamilnadu. The invitation to these two leaders seems to have
been sent by Yakub Hasan without the knowledge of other members of the Khilafat
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committee and the announcement that they were coming to Madras took the public as
well as the government by surprise. They arrived at Madras on 12th August 1920 and
were given a grand welcome at the station.16 A meeting was held the same evening on
the beach at which the attendance was estimated to be about 20,000 and Gandhiji made
a long speech explaining his ideas on No-Co-operation. This was the first appearance
of Gandhiji in Madras since the beginning of the Non-Co-operation campaign and his
first speech on this subject in Madras.17
In this speech Gandhiji proposed Non-Co-operation as a means to gain two specific
objects the redemption of the ’Promise’ given to Muslims in connection with the
Khilafat and the redress of the ’Punjab wrong’. While emphatically dissociating himself
from doctrines of violence he hinted that Shaukat Ali was more than ready to plunge into
war addition to the Non-Co-operation Programme with its four stages he suggested: (a)
Boycott of the councils (b) Suspension of Practice by lawyers for whom be suggested
that occupation would be found in arbitration and Swadeshi courts, (c) the withdrawal
of children from government schools which be stigmatized as factories of clerks and
government servants, (d) Boycott of foreign goods. It is characteristic that he based his
claim to the attention of his audience not on his political but his spiritual experience,
as evidenced by the following words. I have gone through the fiery ordeals that have
fallen to the lot of man. I have gone through the fieriest ordeals that have fallen to
the lot of man. I have understood the secret of my own scared Hinduism.18 On the
13th of August there was a meeting of Khilafat Committee at which various politician
of different shades were present to discuss the question of Non-Co-operation. They
generally argued against it but a resolution in which only members of the committee
voted was carried in favour of Gandhi’s programme. On the evening of that day the
party, with the exception of Shaukat Ali who was unwell, went to Ambur in the North
Arcot District, where preparations had been made on a big scale for a meeting to be held.
It had been originally intended to hold it at Vaniyambadi, a more important Muslim
strong hold in the district but as a misunderstanding existed between the Muslims and
Hindus of that place in connection with the building of cattle slaughter-house the venue
of the meeting was changed. Shaukat Ali and Gandhi then visited Kumbakkonam,
Nagore, Tiruchirappalli, Salem and other places and leaving the same evening for
Bezwada from which place they went on to Bombay via Hyderabad.19 Shaukat Ali’s
previous visit had its efforts had chiefly directed to encouraging the people to adopt nonco-operation at some future time. On this occasion the leaders at some future time. On
this occasion the leaders required tangible proofs of the readiness of both Muslims and
Hinds to cooperate Gandhi’s appeals for funds were met by gifts of sums up to Rs.2,000
and Rs.3,000 but there was reason to believe that he was disappointed that the sums
were not larger and so on. Subsequently a meeting of the Madras provincial congress
committee was held on the 15th August 1920 at Madras. KasturirangaIyengar presided
and both nationalist and moderates were present. The latter maintained that non-cooperation being an un-constitutional movement designed to paralyze the government
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was opposed to the tenets of the Congress whose object was to gain self-government
by constitutional means. The lawyers of the nationalists’ party recommended that nonco-operation, barring the boycott of the councils accepted. After a long and heated
discussion it was resolved that the principle of non-co-operation was accepted but the
programme to be followed should be drawn up later on.20 Furthermore, a special
session of the congress was held at Calcutta from 4th to 9th September 1920 under
the presidentship of LalaLajpat Rai. A special train that carried the 200 delegates from
Tamilnadu to the above session was freely placarded with the notice ’Khilafat Special’
depicting the most important issue of the day and the parties involved in it.21 The
proceedings of the congress ended in a victory for non -co-operation and a committee
was appointed to prepare draft instruction as to the exact extent of the campaign. The
committee advised, at first, the surrender of titles and honorary offices and resignations
from nominated seats in local bodies; secondly, refusal to attend government functions,
durbars and other official and semi-officials functions held by government officials or
in their honour; thirdly the gradual withdrawal of children from schools and colleges
owned aided or controlled by government and in place of such schools and colleges
the establishment of ’national’ schools and colleges in various provinces; fourthly, the
gradual boycott of British courts by lawyers and litigants and the establishment of
private arbitration courts for the settlement of private disputes; fifthly, refusal in the part
of the military, clerical and labouring classes to offer themselves as recruits for services
in Mesopotamia; sixthly, withdrawal by candidates of their candidature for election to
the reformed councils and refusal on the part of voters to vote for any candidate who
might, despite the advice of congress, offer himself for election; seventhly, the boycott
of foreign goods; eighthly, Swadeshi in the form of a revival of hand-spinning and hand
weaving, ninthly, the creation of a Swaraj fund and, lastly the creation of volunteer
corps for the purpose of disciplining the people and maintaining order.20 After the
special session of the congress, the annual session of the congress was held at Nagpur
in December 1920. The All Indian Congress Committee reaffirmed the resolution of
non-co-operation passed by the ’Calcutta Congress’ and declared to carry on all the
programme effectively. After this session, the Khilafat issue was merged into the nonco-operation movement.20

As soon as the Congress delegates returned from Nagpur they set to work on the
visit of His Royal Highness the Duke of Connaught. This had been already suggested
by Gandhi and this suggestion had been published and approved by the extremist press.
Their endeavors which included the holding of a ’monster’ meeting on 10th January
1921, when the Duke was to land and an attempt to organize a general strike of the
public utility services in Madras city. The effective boycott of the prince was because
of the formation of the Swaraj volunteers’ corps by the Khilafatists and because of mass
participation.24 After the Duke visit the campaign to persuade students to abandon their
schools and colleges was intensified. In a few districts of Tamilnadu it was reported
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that there had been some difficulty in inducing the village officers to collect the land
revenue but no case of actual refusal to collect was reported.25 Non-payment tax started
in Tamilnadu.20 All these confirm mass participation in the movement.
The Non-Co-operation movement experienced a temporary decline in the country
when the Mopla Revolt broke out in Malabar in August 1921 and the effect of Malabar
disturbances was felt in Tamilnadu. In Madurai where 19 members of the municipal
council had sent a letter to the chairman stating that they wished to move a resolution in
favour of giving an address to Gandhi on the occasion of his coming visit to the town.
As a result of Malabar disturbances none of the signatories to this letter withdrew their
names and subsequently 23 members of the council professed themselves to be opposed
to giving an official welcome to Gandhi.27 In Thiruchirappalli there were signs of a
split between Hindus and Muslims, the Hindus up raiding the Muslims on account of
the excess committed in Malabar while the Muslims complaining that the Hindus did
little but talk and left all the unpleasant work in connection with the non-co-operation
movement to their share.20
In Tamilnadu, students played a vital role in the Khilafat and non-co-operation
movement. Like many students of that period the members of the ’League of youth’
too were not convinced of Gandhijiprogramme in the beginning. But Gandhi’s
visit to Madras in August 1920, and his great speech in Madras beach, ended
this way of thinking and convinced many among this group of the efficacy of his
programme. An opportunity came to some members of the League of Youth to
classify their doubts when they met Gandhiji face to face at a meeting held at the
Khilafat office at madras, the next day. In this meeting, in which many leaders like,
V.S. SrinivasaSastri, G.A.Natesan,Yakub Hassan and Rajaji participated and Gandhiji
explained his programme very cogently.20
On 24thNovember 1920, a meeting of the students of Madras was held at the
Soundarya Mahal, under the chairmanship of C.Rajagopalachari, in order to consider
the question of the boycott of government and aided schools and colleges. Students
of Pachaiyappa’s College and Madras-Christian College presented themselves in large
numbers at the meeting. At the outset, when Rajaji was asked about the steps
that his sons took as regards the question of boycott, he replied that both his sons
R.Ramaswami and R. Krishnaswami agreed with his suggestions to withdraw from
the colleges.30 Subsequently P.V. Subbiah, P.K. Ramachari, Konda Rajaram and L.K.
Muthukrishnan were the four students of Madurai who discontinued their studies
in S.S.L.C. class.31 Even George Joseph withdrew his children from school on
account of the non-co-operation movement in Maduari.32 Responding to this call
many students came out of the schools and colleges in Thiruchirappalli including K.S.
Subramaniam, R. Krishnamoorthi, ManakkalSadasivam, R.Krishnaswami, Mohammad
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Usman and others.33 Furthermore, MayavaramS.Ramanathan and Ignatius who had left
St. Joseph’s College to involve in the movement, were arrested on the charge of violating
section 144 of C.P.C., while addressing a public meeting held at Uraiyur market in
February 1922. 34 In Tamilnadu, great efforts were made at the beginning of the nonco-operation campaign to induce boys and youth to leave government and government
aided schools and colleges and by the end of March 1921 some 2,500 students out
of a total 1,69,20 had withdrawn. As in most cases on adequate education facilities
had been provided by the non-co-operation, such of the students did not become nonco-operation propagandists. They very soon returned, to their school or colleges. In
some cases schools were converted into national schools by trustee or local bodies of
non-cooperative tendencies. A terrific fight waged round the Islamiah high school at
Vaniyambadi where threats of social and religious boycott directed against the boy and
their parents reduced the attendance by 75 percent. The trustees, however, stood firm.
About 130 national schools were started during 1921 but by the following year most of
these were struggling for funds and only about 20 new school were started during 1922.
35
The Khilafatists indulged in inducing the boycott of the educational institutions
too. The students of the Muslim College at Madras were induced to follow the lead
of Aligarh students.36 Similar movement was on foot at Vanniyambadi where efforts
were made to boycott both the Islamiah college and Muslim Girl’s School.37 A Students
Non-cooperation Association was formed to persuade students to abandon schools and
colleges. Even Muslim ladies took active part in this aspect. Yakub Hassan’s wife
and another lady started a ”Ladies Khilafat Society” with the object of persuading
mothers to take their children away from the government schools.38 Though leaders like
KasturiRangaIyengar regarded the boycott of the educational institutions as ”Positively
Suicidal”, the boycott of the educational institutions was quite successful as school boys
absented themselves despite the discussion by the masters and as the number of pupil
had fallen from 393 to 179 at the Muslim College at Vanniyambadi.39
On 13th January 1922 the Prince of Wales arrived in Tamilnadu and his reception
by the populate generally gave a clear indication that the preaching of non-cooperation
had not affected the masses. The efforts of the non-co-operators to organize a boycott of
the prince provided an opportunity for the mark and file of the movement to prove how
nominal was their adherence to the creed of non-violence. Early in the morning of the
day of the prince’s arrival some persons were obstructed on their way to the harbours
or to places on the route along which the prince was to precede but later in the morning
more serious disturbances occurred.40 Tram cars and private vehicles were stoned and
their occupants abused and in some cases maltreated and the volunteers also stoned the
Willington Cinema Company, because they hoisted loyal flags. The company reacted
by firing and killed two and wounded two volunteers.41
The Khilafatists exhibited vigourin the picketing of liquor shops and in the
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promotion of Kahddar. The Khilafat and Non-cooperation Movement continued
to the chief force behind the temperance agitation and caused a heavy loss of
excise duty.40 During the toddy shop picketing E.V. RamasamiNaicker, Rajaji, M.V.
SubramaniyaSastri and others were played a vital role and imprisoned. After their arrest
E.V. RamasamiNaicker’s wife Nagammal and his sister Kannammal along with many
other women were drawn into the movement.40
Though Gandhi called off the non-cooperation movement after the Chauri-Chaura
incident, the Khilafatist decide to continue the movement vigorously. There were strong
volunteer activities in North Arcot, especially in the Muslim centers of Vaniyambadi and
in Thiruchirappalli. There was popular excitement in these districts during the trials of
the agitators. The Khilafatists in Tamilnadu invited BiAmma, the mother of Ali Brothers
to infuse more enthusiasm into the volunteers so that the movement could be carried on
vigorously.44 The success of Mustafa Kamal Basha in Asia minor enthused cheering
spirits in the hearts of the Muslims. There had been public meetings in a good many
districts to congratulate the Turks on their success.45 Provocative speeches were made.
Muslims were induced to be ready to pay down their lives in the cause of Khilafat and
to oppose the enemies of Islam. The extremist press continued to express Pro-Turkish
and anti-British sentiments. The Tamil Nadu provincial Khilafat conference passed
resolutions in support of continued adherence to Non-cooperation, and organized Fourth
Khilafat Day on 8th December 1922 at Madras. The day was observed with éclat.46

Conclusion
Thus the Khilafat and Non-cooperation movement gave an opportunity for both
the Muslims and the Hindus to come together in opposing the Britishers. This unique
development terribly perplexed the British authorities and forced them to adopt a
different strategy to strongly curb the activities of the nationalist. Although Khilafat
movement was a religious issue related to a country outside India it had a remarkable
effect in the Indian National Movement. The Congress decided to support the movement
as a means of establishing Hindu-Muslim unity. In this way not only secularism played a
significant role for promoting the unity of Hindu-Muslim and others in the Khilafat and
Non-co-operation movement but also it paved the way for subsequent movements like
anti-Simon commission, Neill Statute Satyagraha, Civil Disobedience, Salt Satyagraha,
Quit-India Movement and so on.
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Abstract
No organization in todays highly competitive world can perform at peak levels
unless each and every employee is committed to its objectives and strategic
goals. Faced with ever-increasing competition and preparing for continuous
challenges, one of the key components of organizational survival is maintaining
and upgrading its important human resources. High employee commitment is a
prominent feature of world-class organizations. It is a fact that humans are the
most crucial source in organizations to create value and difference. Organizations
must support their workers sufficiently with adequate and fair compensation, good
working environment, Social relevance and other important factors which requires
for best quality of work life. The organizations should acknowledge employees
value. Thus, keeping the qualified worker is crucial since the work done in
the organizations became more dependent on knowledge and less dependent on
physical capabilities especially in bank jobs. Hence, if a worker quits, not only
his/her physical capabilities are lost, but also his/her knowledge and abilities.
Replacing this person takes much more time and costs more since new personnel
should go through training process.
Commercial banks are financial institutions that provide banking and other
financial services to their customers. For the past three decades, Indias banking
system has several outstanding achievements to its credit. The Banks are should
have quality workers to meet out the society needs. The employees should
be provided with all important factors which lead them towards organizational
commitment. Good environment situations and fair pay will always leads to
organizational commitment toward employees. So, the researcher shown interest
to find out the relationship between Quality of work life factors and organizational
commitment of private and public sector bank employees.
Keywords: QWL, Organizational commitment, Public & Private Bank
Employees.
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1. Introduction
No organization in todays highly competitive world can perform at peak levels unless
each and every employee is committed to its objectives and strategic goals. Faced
with ever-increasing competition and preparing for continuous challenges, one of the
key components of organizational survival is maintaining and upgrading its important
human resources. High employee commitment is a prominent feature of worldclass organizations. Organizational Commitment is the degree to which an employee
identifies with the organization and wants to continue actively participating in it.
Broader in scope more than just loyalty, it is usually stronger among long term
employees, those who have experienced personal success in the organization, and those
who are working within a committed employee group. Organizationally committed
employees will usually have a good attendance records, willing adherence policies, and
lower turnover rates.
Organizations must support their workers sufficiently with adequate and fair
compensation, good working environment, Social relevance and other important factors
which requires for best quality of work life.

2. Important Concepts
2.1.

The meaning of Organizational Commitment

According to Fred Luthans (1993) as an attitude, organizational Commitment is most
often defined as (1) a strong desire to remain a member of a particular organization; (2)
a willingness to exist high level of effort on behalf of the organization; and (3) a definite
belief in, and acceptance of, the values and goals of the organization.
In other words, Organizational commitment is an ongoing process through which
organizational participants express their concern for the organization and its continued
success and well-being.
2.2.

The concept of Organizational Commitment

Organizational commitment is most often defined as a strong desire to remain a member
of a particular organization; a willingness to exert high levels of effort on behalf of the
organization; and a definite belief in, and acceptance of the values and goals of the
organization (Mowday, R.T., Porter, L.W. and Steers, R.M(2008)7. In other words, this
is an attitude reflecting employees loyalty to their organization and is an ongoing process
through which organizational participants express their concern for the organization and
its continued success and well-being.
Looked from the above definitions, the organizational commitment has been
explained in the four major meanings, namely: (I) Permanence (II) Preference, (III)
Identification and (IV) Performance. The various definitions postulated can be thought
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of as attitudinal or behavioral definition using one or more of the above meanings.
(i) Permanence: According to Becker (1960) a person can be said to be committed
when we observe him / her pursuing a consistent line of activity in a sequence of
varied situations
(ii) Preference: The second concept indicates that the organizational commitment
implies preference for ones organization over others. Sheldon (1971) has used
the level to which one positively evaluates ones organization as an index of such
preference.
(iii) Identification: A person is said to be committed when he or she accepts and
internalizes the goals and values of the organization. Morris (1960) holds
that commitment involves both performance and acceptance of the behavior
appropriate to the industrial way of life. Though in his definition the focus is
on commitment to the industrial way of life, it can be transferred to commitment
to the organization.
(iv) Performance: The term organizational commitment has also been used to indicate
performance. Morris definitions (1960) consider performance appropriate to the
industrial way of life. Kanter (1968) considers organizational commitment to
signify the willingness of social actors to give their energy and loyalty to the
organization.
2.3.

Quality of Working Life

In general terms, QWL refers to the favourableness or unfavourableness of the job
environment for people. It refers to the quality of relationship between employees and
the total working environment.
According to Cohan, It is a process of joint decision making, collaboration and
building mutual respect between management and employees
2.4.

The Concept of Quality of Work Life

The concept of QWL is based on the assumption that a job is more than just a job. It is
the center of a persons life and a worker as a whole individual rather than half human
and half machine personality. In recent years there has been increasing concern of QWL
due to several factors (a) increase in education level and consequently job aspiration of
employees (b) association of workers (c) significance of human resource management
(d) widespread industrial unrest (e) growing knowledge in human behaviour, etc.
QWL exercises a significant influence on productivity of employees. Research has
established that good QWL leads to physically and psychologically healthier employees
with positive feelings.
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Quality of Work Life and Organizational Commitment
Factors affecting Quality of Work Life

Human resource experts prescribe the following criteria to measure the degree of QWL:
1. Adequate and Fair Compensation
The remuneration payable to the employee must be adequate and fair. It must
provide the employee a reasonable and standard of living and should also be
comparable to the pay of employees doing similar jobs.
2. Safe and Healthy Working Conditions
The level of efficiency of the employees is much determined by the physical
working condition in the workplace. Natural lighting and ventilation, pollution
free atmosphere, reasonable hours of work, facilities for canteen, rest room, toilet
etc, are the major aspects of physical environment.
3. Opportunity to Utilize and Develop Human Capacities
The work assigned to every employee must enable him to work to his potentials.
Step must be taken to remove the monotony element of certain jobs. Employees
must also have the opportunity to update their job knowledge and skill by
undergoing refresher training.
4. Better Career Prospects
Employees do not generally favour stagnation in their career path. They look for
every opportunity to move to superior position. It is therefore, the duty of every
employer to provide suitable career opportunities for his employees to secure their
loyalty towards the organization.
5. Social Integration in the Workforce.
The work environment must be such that the employee is able to develop a feeling
of self- esteem, openness, trust and confidence. He should be able to mingle freely
with his colleagues and supervisors. In other words, the work environment should
be highly informal.
6. Constitutional Protection
The employees should get constitutional protection under QWL. They should
have the freedom of speech and should be able to challenge the actions of the
employer on any matter.
7. Proper balance between work and personal life
Under Quality of Work Life, the employee should be able to pay equal attention
on his work and domestic responsibilities. His family life should not be strained
of overtime work, frequent business travel, transfer etc.
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8. Social relevance of the employees job
The work of an employee is not seen as a mere economic activity under QWL.
The employee must be conscious of the social implications of his job. He should
therefore avoid doing anything that is detrimental to the interests of the society of
which he is a part.
Though the bank employees occupy an important position in the development of
the nation, not much attention has been paid by the researchers to the study of quality
of work life factors and organizational commitment unlike that shown in the case of
industrial or clerical workers. In this context, this study was designed to find answer
to the following questions: a) Weather there is relationship between the quality of
work life factors and organizational commitment of the public and private sector bank
employees? b) Whether there is the relationship between Quality of Work Life and
organizational Commitment of the public and private sector bank employee? The study
covered employees working in public sector and private sector commercial banks in
Vellore District.

3. Objectives of the Study
The study falls under the broad area of organizational behaviour. Many studies have
been made to investigate the relationship between quality of work life and organizational
performance of employees. The main aim of the present study is to understand
the nature of relationship between quality of work life factors and organizational
commitment of public and private sector bank employees.
In the light of the above, the present study has the following objectives.
1. To analyze the relationship between Quality of Work life factors with
organizational Commitment of public and private sector employees.
2. To study the relationship between Quality of Work Life and organizational
Commitment of public and private sector bank employees.
Hypotheses of the study
1. There is no relationship between Quality of Work life factors with organizational
Commitment of public and private sector employees.
2. There is no positive correlation between Quality of Work Life and level of
Organizational Commitment of public and private sector bank employees.
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4. Research methodology
To achieve the objectives and to test the hypothesis of the study, questionnaire consisting
of personal information, quality of work life and organizational commitment were
developed.
Part I of the questionnaire consisted of personal data which were necessary for
testing the relationship between quality of work life and demographic factors. The
part II of questionnaire is Employees Quality of work life survey questionnaire which
issued by Karl Albrecht International. It is used to analyze the Quality of Work Life of
public sector employees. The questionnaire used in the present study had 25 statements
to be filled by the respondents on a five-point Likert scale ranging from strongly
disagree to strongly agree. The Part III of organizational commitment questionnaire,
the organizational commitment inventory standardized by Meyer and Allen (1991) was
adopted. The inventory had 12statements to be filled by the respondents on a five point
Likert scale ranging from strongly disagree to strongly agree. The scoring pattern was
1 to 5 in positive direction of the organizational commitment.
The study covered employees working in public sector and private sector
commercial banks in Vellore District. There are 224 public sector commercial banks
in Vellore District (Source: Indian Bank, The Lead Bank for Vellore District) There are
1456 employees are working in public sector banks when the study was conducted. The
above employees working in these branches constituted the population for the present
study.
The researcher selected 364 employees from public sector banks by simple random
sample which constituted 25% of the population. The employees were given the
questionnaire with a request to fill up and hand over personally or sent it by post. The
researcher was able to collect 329 responses from public sector bank employees. Out of
329 filled in questionnaire, nine of them were found to be incomplete were rejected. So
the final sample for the present study consisted of 320 respondents from public sector
banks.

5. Review of Literature
Various research studies in quality of work life and organizational commitment has been
conducted. Some of the studies have been given below.
Walton R. (1979) made a study on Quality of work life indicators- Prospects and
Problems. The findings suggested that eight major conceptual areas for understanding
quality of work life. These were adequate and fair compensation, safe and healthy
working conditions, development of human competencies, growth and security, social
integration, Constitutionalization and total life space and social reliance.
Sekaran, U. (1989)174 studied a sample of 267 bank employees. The study traced
the paths to the job satisfaction of employees at the workplace through the quality
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of life factors of job involvement and sense of competence. Results indicated that
personal, job, and organizational climate factors influenced the ego investment or job
involvement of people in their jobs, which in turn influenced the intra-psychic reward of
sense of competence that they experienced, which then directly influenced employees’
job satisfaction.
Dockel (2003) in his study established that Work Life Policies have significant
relationship with organizational commitment (0.34.p¡.01).
Neha Bhopatkar and Jaya Nema (2008) studied the effects of quality of work life on
organizational commitment in service sector in Indore. The study revealed that there is
a significant relationship between quality of work life and organizational commitment
(Mean=35.87).
Normal, Daud (2010) investigated the relationship between Quality of work life
and Organizational Commitment amongst employees in Malaysian firms. The study
shows that Pay and benefits shows a positive relationship with affective, normative
and continuance commitment, fairness and adequacy of their pay and benefit will spur
the employees to be more committed to their organization. Three Quality of Work
Life variables have the significant effects on Organizational Commitment: Growth and
development (=.13, p¡0.01), Participation (=.16, p¡0.01), and supervision (=.40, p¡.001).
Neha Bhopatkar and Jaya Nema (2011) studied the effects of Quality of Work
Life on Organizational Commitment in service sector in indore. The study revealed
that employees with favourable quality of work life are more committed towards the
organizations as compared to employees with unfavourable quality of work life (Mean=
35.87).
Mohammad Hadi Asgari, et al (2011) examined the relationship between Quality of
Work Life and Organizational Commitment. The result showed that there is a significant
relationship between the organizational commitment and Quality of work life (r= 0.183).
Hajieh Rajabi (2013) studied the relationship between QWL and organizational
commitment. Salary, growth, balance in work life have significant relationship with
Normative, Continuance, Affective commitment (Significant Level 0.05).

6. Analysis and Interpretation
Relationship between Quality of Work Life factors and Level of Organizational
Commitment
The main purpose of the study is to identify whether the factors of quality of work life
has an effect on the level of organizational commitment, many hypothesis were framed
and analyzed. The results are as follows:
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Correlation Coefficient between Adequate and Fair Compensation and the Level
of Organizational Commitment
Adequate and fair compensation is one of the main factors that determine the quality of
work life among the employees. To identify the extent of correlation between adequate
and fair compensation and the level of organizational commitment, the following
hypothesis has been framed.
Hypothesis
H0 There is no significant and positive relationship between adequate and fair
compensation and the level of organizational commitment of public and private
sector bank employees.
H1 There exist significant and positive relationship between adequate and fair
compensation and the level of organizational commitment of public and Private
sector bank employees.
Variable
Adequate and
Compensation

Fair

Level
of
Commitment
Type of Bank
Public sector
Private sector

Organizational
Correlation
Co-efficient
0.321∗∗
0.325∗∗

Table 1: Adequate and Fair Compensation and Level of Organizational
The above table shows the correlation coefficient between adequate and fair
compensation and the level of commitment of both public and private sector Bank
employees. It shows a Positive relationship among the adequate and fair compensation
and organizational commitment at 1 % significant level. (Public r = 0.321, Private r =
0.325)
Correlation Coefficient between Working Condition and Level of Organizational
Commitment
Good working condition makes the working place more peaceful and enjoyful. Working
condition of any organization will make the employees to have a concern with
organization. The following hypothesis was framed to analyze the relationship between
working condition and the level of organizational commitment.
H0 Working condition and the level of organizational commitment of public and
private sector bank employees are not positively correlated.
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H1 Working condition and the level of organizational commitment of public and
private sector bank employees are positively correlated.
Variable
Working
Condition

Level
of
Commitment
Type of Bank
Public sector
Private sector

Organizational
Correlation
Co-efficient
0.179∗∗
0.130

Table 2: Working Condition and Level of Organizational Commitment
From the above correlation analysis it is clear that working conditions are positively
correlated with organizational commitment at 0.01level (r=.179) for public sector bank
employees. In the case of private sector bank employees only a weak correlation exist
(r= 0.130). Even though correlation exists for both the bank employees, the working
condition is highly correlated in the case of public sector bank employees.
Correlation Coefficient between Growth and Security and Level of Organizational
Commitment
Growth and Security plays a very important role in work life. Employees are normally
interested in jobs which give more growth as well as full security. When there is no
security in job, employees will always search for other jobs which give them more
security. So, to find out the relationship between growth and security and the level of
organizational commitment, the following hypothesis has been framed.
Hypothesis
H0 There is no significant relationship between growth and security and the level of
organizational commitment of public sector and private sector bank employees.
H1 There is a significant relationship between growth and security and the level of
organizational commitment of public sector and private sector bank employees.
From the above, it is clearly understood that the growth and level of organizational
commitment have significant relationship at 0.01 level for both public sector and private
sector bank employees (Public r=0.192, Private r= 0.221). It is concluded that the
alternative hypothesis that the growth and level of organizational commitment are
significant is proved.
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Variable
Growth
Security

and

Level
of
Commitment
Type of Bank

Organizational

Correlation
Co-efficient
Public sector
0.192∗∗
Private sector
0.221∗∗
∗. Correlation is significant at 1% level (2 tailed)

Table 3: Growth and Security and Level of Organizational Commitment
Correlation Coefficient between Constitutionalism and the Level of Organizational
Commitment
Constitutionalism in working place is very much needed for the employees. It gives
security for the job. Employees should be in a position to speak up about their problems.
Union representation will be helpful for grievance solving, etc. To analyze the effect
of constitutionalism towards organizational commitment, the following hypothesis was
formulated.

Hypothesis
H0 Constitutionalism and the level of organizational commitment of public sector and
private sector bank employees are not positively correlated.
H1 Constitutionalism and the level of organizational commitment of public sector and
private sector bank employees are positively correlated.

Variable
Constitutionalism

Level
of
Commitment
Type of Bank
Public sector
Private sector

Organizational
Correlation
Co-efficient
0.080
0.102

Table 4: Constitutionalism and Level of Organizational Commitment
The above table clearly shows that there exist positive correlation (r= 0.080) between
the constitutionalism and level of commitment of public sector bank employees. In

C. Nithya and A. Noor Mahamed

241

case of private sector employees also a positive correlation exist (r=0.102) towards
organizational commitment. So it can be concluded that there is a positive correlation
among the constitutionalism and the level of commitment of both public sector and
private sector bank employees.
Correlation Coefficient between Social Relevance and the Level of Organizational
Commitment
There are certain jobs which enjoy lot of social status when compared to other jobs. It
goes without saying that bank job is one of the most revered jobs in the society right
from the ancient times. So, People usually show interest in bank jobs because of its
social status and its social relevance. To find out the relationship between the level of
organizational commitment and social relevance the following hypothesis was framed.

Hypothesis
H0 There is no significant and positive relationship between social relevance and the
level of organizational commitment of public and private sector bank employees.
H1 Higher the social relevance, higher will be the organizational commitment
Variable
Social Relevance

Level
of
Commitment
Type of Bank
Public sector
Private sector

Organizational
Correlation Co-efficient
0.246∗∗
0.270∗∗

Table 5: Social Relevance and Level of Organizational Commitment
Social relevance and the level of commitment among the public and private sector
bank employees are shown in the above table. It clearly shows that the social relevance
and the level of commitment are interrelated and highly significant at 0.01 level. It
shows that higher the social relevance, higher will be the organizational commitment
(Public sector r= 0.246, Private sector r= 0.270). It is proved that the impact of social
relevance is higher on level of commitment.
Correlation Coefficient between Social Integrity and the Level of Organizational
Commitment
Social integrity is one of the main factors for employees who are working in banks. To
find out the relationship between social integrity and organizational commitment, the
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researcher has framed the following hypothesis.

Hypothesis
H0 There is no significant relationship between social integrity and the level of
organizational commitment of public and private sector bank employees.
H1 There is significant relationship between social integrity and the level of
organizational commitment of the public and private sector bank employees.

Variable
Social Integrity

Level
of
Organizational
Commitment
Type of Bank
Correlation Co-efficient
Public sector
0.145∗∗
Private sector
0.204∗∗

Table 6: Social Intergrity and Level Organizational Commitment
From the above table it is understood that the correlation is significant at 0.01 level
(Public sector r=0.145, Private sector r= 0.204). Hence the alternative hypothesis is
accepted and it can be concluded that there is a positive relationship between social
integrity and the level of organizational commitment of the public sector and private
sector bank employees.
Correlation Coefficient between Development of Human Capabilities and the Level
of Organizational Commitment
Developing human capacities are very important for every organization. Whether the
organization develops the human capacities and it has any relationship with the level of
organizational commitment, the following hypothesis was framed and tested.
Hypothesis
H0 Development of human capacities and organizational commitment are not
significantly interrelated.
H1 Development of human capacities and organizational commitment are significantly
interrelated.
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Level
of
Commitment
Type of Bank
Public sector
Private sector

Organizational
Correlation
Co-efficient
-0.047
0.032

Table 7: Development of Human Capacities and Level of Organizational Commitment

From the above table, it is clear that the level of organizational commitment and
development of human capabilities are negatively correlated in case of public sector
bank employees (r=-0.047). Development of human capacities and organizational
commitment are significantly interrelated was disproved. On the other hand, in the
case of the private sector bank employees are concerned, there is a positive and weak
correlation(r=0.032).
Correlation Coefficient between Work and the Total Space of Life and Level of
Organizational Commitment
Space in life makes lot of energy in life as well as in work. There are many jobs which
will not give enough space in life to recreate our self. In the present scenario total space
in life is very important to enjoy the work life also. To find out the relationship between
the total space in life and level of organizational commitment, the following hypothesis
was framed and tested.
Hypothesis
H0 Work and the total space of life and the level of organizational commitment of
public and private sector bank employees are not significantly related.
H1 Work and the total space of life and the level of organizational commitment of
public and private sector bank employee have Positive and significant relationship.

It is clear from the above table that there is a positive relationship between work
and the total space of life and the level of organizational commitment of the public
and private sector bank employees. While comparing public and private sector bank
employees, public sector shows a weak correlation (0.071) and Private sector are
positively correlated (0.450). So, it is proved that there is a positive relationship between
work and the total space in life and level of organizational commitment.
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Variable
Work and Total
Space of life

Level
of
Commitment
Type of Bank

Organizational
Correlation Co-efficient

Public sector
Private sector

0.071
0.450

Table 8: Work and Total Space of Life and Level of Organizational Commitment

7. Correlation Coefficient between Quality of Work Life and Level
of Organizational Commitment‘
The main purpose of the present study is to know the relationship between quality
of work life and organizational commitment of both public and private sector bank
employees. The following hypothesis was framed to find out the relationship between
quality of work life and the level of organizational commitment among public and
private sector bank employees.
Hypothesis
H0 There is no significant relationship between quality of work life and the level of
organizational commitment of public and private sector bank employees.
H1 There is significant relationship between quality of work life and the level of
organizational commitment of public and private sector bank employees.
Variable
Social Integrity

Level
of
Organizational
Commitment
Type of Bank
Correlation Co-efficient
Public sector
0.514∗∗
Private sector
0.251∗∗

Table 9: Quality of Work Life and Level of Organizational Commitment
From the above table it is clear that the relationship between quality of work life and
organizational commitment are highly significant at 0.01 level. Both public(r=0.514)
and private sector(r=0.251) bank employees level of organizational commitment have
significant relationship with the quality of work life. The findings of the present study,
confirmed with the findings of Neha Bhopatkar and Jaya Nema (2008), Mohammad
Hadi Asgari et.al (2011) and Bahman kord Tamini et.al (2011).
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8. Conclusion
To determine the relationship between quality of work life and organizational
commitment, many hypotheses were formulated and tested. The results showed a
positive and significant correlation between adequate and fair compensation, growth
and security, social relevance, social integrity and organizational commitment for both
public and private sector employees. Among the variables, only three variables i,e.,
working condition, constitutionalism and human capacities showed a weak correlation
in case of private sector bank employees. As for as public sector bank employees are
concerned only work and total space in life showed a positive but weak correlation.
Only one factor i.e., development of human capacities showed a negative correlation in
the case of public sector employees. The main purpose of the study was to determine
the relationship between quality of work life and organizational commitment of both
public and private sector bank employees. The result showed that quality of work life
have significant and positive relationship with organizational commitment (Public sector
r=0.514, Private sector r=0.251). It was clear that the quality of work life has significant
relationship with organizational commitment.
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Abstract
The primary objective of the present study is to know Work-Life Balance
among Bank Employees at Krishnagiri District. For this purpose, the researchers
have selected one hundred respondents from both private and public sector banks.
To collect information from the respondents, the researchers used questionnaire
and met the respondents at their leisure time. The collected data was tabulated
and analysed with statistical tools such as Arithmetic mean, Cross tables and Chisquare. The study found that, there is significant relationship between the age
of the respondents and the level of stress. Further, it was observed in the study
that, irrespective of the gender differences, the negative attitude about the spouse
prevails among the respondents.
Keywords: Work-Life Balance, Bank Employees.

1. Introduction
Our world has become Global village. So people interact and communicate with each
other from different regions during different period of time and also they can acquire
the services from service sector (i.e., Bank) as per their personal needs. On the other
hand, employees are also found to interact with their family members during the official
working hours for different reasons. When interaction overlaps then either professional
life or social life gets affected. In this case, Work-Life Balance is necessary for having
some balance for oneself every day.

2. Definition
Work-Life Balance (WLB) is defined as, the extent to which individuals are equally
engaged in and equally satisfied with work and family roles (Clark 2000).
Hill E.J. and his fellow researchers(2001) defined, WLB as the extent to which a
person can concurrently balance the emotional, behavioural and time demands of both
paid work, personal and family responsibilities.
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While the concept WLB is widely used, there is no universally accepted definition.
(Frone, 2003). Most often the term is linked to a lack of a conflict between the
needs arising from paid work and family responsibilities and a satisfaction with their
integration.
Here, the balance does not denote an equal division of time, energy or other
resources between the work and non-work domains, but is a highly individualised and
reflective concept of being able to manage one’s work, family and leisure life in a selffulfilling way.
The following are the other terms that are used interchangeably is, Work-Family
interface, Work-Family integration and Work-Family Spill over. For the term Balance,
Lewis and Cooper (2005) used Work-Personal Life Integration.

3. Need for the study
In the present scenario where employees are considered as multi-skilled and flexible
knowledge workers, a majority of people seems to be working longer and harder than
ever before and as a consequence, they find it more difficult to achieve a much desired
work-life.
Globalization and Privatization of industry has further worsened the situation, there
by employees feel very difficult to manage both work and personal life effectively
and efficiently. Employees’ eventhough efficient, somehow they fail to manage both
in organizational and family life, which gives birth for socio-psychological problems
in the society. In Banking Industry, due to more work pressure, managing work and
personal life has become a difficult task. This has prompted the researchers to study
WLB among banking employees. This study concentrates the employees of Banking
Industry in Krishnagiri District.

4. Review of Literature
Manisha Purohit and Patil Vidyapeeth concluded that, employees who are able to
balance the demands on time, they are more satisfied and content and also they are
able to perform both their personal and professional life better.
In their study they used the word WLB means, Giving proper prioritizing between
“Workaholics” on the one hand and “life style” on the other hand. Here, workaholics
mean career and ambition and lifestyle means health, pleasure, leisure, family and
spiritual developments. WLB is the term used to describe practices in achieving a
balance between the demands of employee’s family life and work life.
Sobia Shujat and his colleagues found out that WLB have not much impact on
employee job satisfaction but only flexible working condition have positive relation and
employee intention to leave job, work pressure and long working hours have negative
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relation with job satisfaction.

5. Objective of the study
The primary objective of the present study is to know the work-life balance among
Bank employees. To pursue this objective, the following specific objectives have been
developed by the researcher.
(1) To study whether they are aware of WLB policies and provisions.
(2) To analyse whether they are able to balance their personal as well as professional
life.
(3) To know whether they are suffering from stress related diseases.
(4) To find out whether they are affected by negative attitude of their spouse/ family
members.

Hypotheses
The following two hypotheses have been formulated based on objectives of the study.
1. There is no significant relationship between age of the respondents and stress.
2. There is no significant relationship between gender of the respondent and negative
attitude of the spouse/ family members.

6. Methodology
A sample of 100 respondents from Banking Sector was selected for the study.
The researcher adopted convenient sampling method for data collection. Structured
questionnaire was used. The respondents from various banking institutions from
Krishnagiri district were selected. The collected data was analysed by using SPSS
(version 20). Percentage analysis, Cross tables and Chi-square analysis were used to
examine the association between various demographic factors and WLB measures.

7. Data Analysis
I. Personal profile
From the above table, 53% of the respondents belong to the age group of below 30
years. It shows that, in every organization male employees are little more than female

250

Work - Life Balance
S.No
1

2

Particulars
Age of the respondents

Gender of the respondents

%
Below 30 years

53

30 to 40 years

19

40 to 50 years

15

50 years and above

13

Total

100

Male

58

Female

42

Total
3

Educational qualification

Up to SSLC

03

HSSC

04

UG

27

PG

53

Others(D-cooperative)

13

Total
4

Marital status

6

Status about dependent children

Type of family

59

Unmarried

40

Widow

01

Years of experience

56

Not having

44

Total

100

Joint

25

Nuclear

75

Monthly income

100

Below 10 years

45

10 to 20 years

35

20 years and above

20

Total
8

100

Having

Total
7

100

Married

Total
5

100

100

Below Rs.20,000

26

Rs.20,000 to 30,000

44

Rs.30,000 to 40,000

23

Rs.40,000 and above.

07

Total

100

A. Arockia Mary and T. Afsar Basha

251

employees. 53% of the respondents were PG Degree holders. 58% of the respondents
were married. 56% of the respondents have children. 75% of the respondents were
belonging to nuclear family. 45% of the respondents have below 10 years of experience.
44% of the respondents earns Rs.20, 000/= to Rs.30, 000/= per month.
II. Agree level towards WLB
S.No Particulars
1
Less promotion opportunities
2
Lack of clear duties and
responsibilities
3
Lack of career development
opportunities
4
Able to meet the demands of the
job
5
Feel comfortable to work with
latest technologies
6
Usually miss out the quality of
time with my family and friends
7
Sometimes I suffer from stress
related diseases
8
Able to receive support from boss
and colleagues
9
Able to receive good support from
my family members

SA
36
18

A
29
28

NR
19
18

DA
10
31

SDA
06
05

16

46

10

20

08

47

43

07

02

01

46

43

16

30

01

46

26

17

07

04

21

41

29

06

03

24

49

22

04

01

42

27

16

12

03

From the above table, it is understood that, 36% of the respondents Strongly Agree
to the concept that, there were less promotion opportunities prevails in their organisation
but 31% were aware of their duties and responsibilities. 46% of the respondents Agree
to the concept that, they lack career development opportunities but 47% were Strongly
Agree to the concept that they were able to meet their job’s demands. 46% of the
respondents Strongly Agree to the concept that they feel comfortable to work with latest
technologies but the same number of the respondents Strongly Agree to the concept
that they usually miss out the quality of time with their family and friends. 41% of
the respondents Agree to the concept that sometimes they suffer from stress related
diseases. 49% of the respondents Agree that they can able to receive support from boss
and colleagues but 42% of them strongly agree that they can able to receive good support
from their family members.
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III. Parameters affects work as well as personal life

S.No Particulars
1

Negative attitude of
manager
Negative attitude of
colleagues
Negative attitude of
spouse/family members
Travelling away from
home
Excessive
household
work

2
3
4
5

Does not
affects
27

Affects
sometime
58

Affects
many time
09

Always
affects
06

12

38

40

10

30

33

30

07

09

44

23

24

31

36

25

08

The above table revels that, 58% of the respondents feels that the negative attitude of
manager affects their work as well as personal life. 40% were affected (many times) by
negative attitude of colleagues but 33% were sometimes affected by negative attitude of
spouse/family members. 44% of the respondents feel travelling affects sometimes but
36% of them feel excessive household work affects sometimes.
IV. Parameters thought important to work and family life

Sl.No

1

Particulars

Time

off

for

family

Most

More

Important

Important

36

24

Important Less

Least

Important

Important

22

12

06

emergencies
2

Job sharing

29

22

12

17

20

3

Support from family

40

23

16

13

07

4

Support from manager

39

18

25

13

05

5

Support from colleagues

38

24

19

07

12

From the above table, it is clearly pointed out that, 36% of the respondents feels
taking time off for family emergencies is most important and 29% feels job sharing is
most important. 40% of the respondent feels support of family members and 39% were
feel support of manager in work place and 38% were support of colleagues place most
important in their work as well as personal life.
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V. Stress relieving measures adopted by the respondents
S.No
1
2
3
4

Particulars
Yoga & Physical exercise
Meeting friends & relatives
Watching TV
Chatting through internet, face
book, whatsapp etc.,
Total

Percentage
15
27
42
16
100

From the above table, 42% of the respondents watch TV to relieve stress but 27% of
the respondents used to meet friends and relatives. 16% of them use modern media and
finally 15% of them does yoga and exercises to relieve stress.
VI. Testing Hypothesis
Age
of
Respondents

the

Below 30 years
30 to 40 years
40 to 50 years
More than 50 years
Total

Suffering Stress related Diseases
SA
9(11)
4(4)
2(3)
6(3)
21

S
22(22)
9(8)
8(6)
2(5)
41

NR
16(15)
5(54)
5(4)
3(4)
29

DA
4(3)
1(1)
0(1)
1(.1)
06

SDA
2(15)
0(.6)
0(.5)
1(.4)
03

Total

53
19
15
13
100

Table 1: Stress related diseases depend up on age of the respondents. (Cross table)
The above table consist of observed and expected frequencies.
H0 : Null Hypothesis
H1 : Alternative Hypothesis.
H0 : Stress related diseases do not depend on age of the respondents.
H1 : Stress related diseases depend up on age of the respondents.
Particulars

Value

df.

Pearson chi-square

11.171

12

Table 2: Chi-square test

Asymp.sig
sided)
.514

(2
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Since the significance value of the chi-square is greater than the table value (.514 >
.05), the null hypothesis is rejected. Hence, the alternative hypothesis accepted. So,
suffering stress related diseases depend up on age of the respondents. From the above
information, we can able to understand that, small children were always free of stress.
While they grow they suffer little stress. But when they start to earn, they face many
stress related diseases due to their personal life, work life, family life and various kinds
of relationship problems.
Gender of the
Respondents

Male
Female
Total

Negative attitude of spouse / family
members
Does not Affect
Affects
Always
affect
some time many time affects
19(17)
24(19)
15(17)
0(4)
11(13)
9(14)
15(13)
7(3)
30
33
30
07

Total
58
42
100

Table 3: Negative attitude of spouse/family members depends up on gender of the
respondents. (Cross table)
The above table consist of observed and expected frequencies.
H0 : Negative attitude of spouse/family membersdoes not depend on the gender of
the respondent.
H1 : Negative attitude of spouse/family members depends on gender of the
respondent.
Particulars

Value

df.

Pearson chi-square

13.743

3

Asymp.sig
sided)
.003

(2

Table 4: Chi-square test
Since the significance value of the chi-square is lesser than the table value (.003 >
.05), the null hypothesis is accepted. Hence, Negative attitude of spouse/family
members do not depend up on gender of the respondents. Because whomever it may be,
either male or female, there is a chance of getting negative attitude by spouse or family
members due to lack of confidence among each other, often lying for simple reasons,
not having proper communication with each other, finally not winning the confidence
of the spouse/family members and so on.

A. Arockia Mary and T. Afsar Basha

255

Findings
From the above analysis of the data, the researcher found that, there was a young work
force, using modern media, well qualified, more or less equal gender work force, having
below 10 years of experience, belongs to earlier stage in the family life cycle, having
small kids and parents as their dependents, earns average monthly income of Rs.25,
000/= and they expects support from family, manager and from their own colleagues,
they were lack in meeting work-life balance. To overcome stress, they watch TV and
also they were affected by the negative attitude of their spouse.

Suggestion and Conclusion
Based on the above findings, the researchers would like to give some suggestion for the
welfare of all Bank employees.
Organization should conduct awareness programmes regarding the concept WLB.
To relive stress, yoga, exercise and counselling services can also be provided.
Conducting refreshment courses and various training programmes helps Bank
employees to manage multi faced roles.
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Abstract
The focus of this article is to investigate the effect of emotional intelligence
and the job satisfaction of the individuals from a theoretical viewpoint. More
specifically, it embarks on the link between the nature of emotional intelligence and
the job satisfaction. Two variables are considered in this study namely emotional
intelligence and job satisfaction. As such, these probes can be a kind of help for
lecturers and researchers to better realize the link between these two variables. It
can also assist the organization practitioners to have a better understanding of the
relationship between the mentioned factors. The study concludes that there were
ample evidences of significant relationship between job satisfaction and emotional
intelligence influence considerably.
Keywords: Emotional Intelligence, Job satisfaction.

1. Introduction
The present global scenario has witnessed the lightning alteration towards the
competitiveness among a handful of organizations. Emotional Intelligence and Job
Satisfaction is closely related concepts in todays competitive business environment.
Research Scholars interests are considerably drawn towards this. Both concepts
influence personal and organizational life of employees equally. There are few studies
on both the concepts in the area of human capital development. The main objective
of this study is to comprehend the association between Emotional Intelligence and Job
satisfaction. There are several factors like age, marital status, education experience
of employee in a working environment influences job satisfaction and emotional
intelligence.

2. Emotional Intelligence
There are many definitions and sub dimensions about what emotional intelligence is, in
brief, emotional intelligence, which is another type of intelligence is conceptualized
as the individuals awareness of his/her own feelings correctly and is assessed as
another type of intelligence. In general, emotional intelligence has been defined as the
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ability to perceive, appraise, and express emotion accurately; the ability to access and
generate feelings when they facilitate cognition; the ability to understand affect-laden
information and make use of emotional knowledge; and the ability to regulate emotions
to promote emotional and intellectual growth and well-being. According to the Ability
model emotional intelligence comprises of four dimensions, firstly, the appraisal and
expression of emotion in the self, secondly, appraisal and recognition of emotion in
others, thirdly regulation of emotion in the self, and lastly, use of emotion to facilitate
performance.
Emotional intelligence develops innovational creativity in individuals and as a result
helps in the improvement of peoples job performance (Ganji, 2011; Hasanzadeh,
2009). In addition, what is of paramount importance in the process of job performance
is facilitating the communication within organization which is another function of
emotional intelligence (Ganji, 2011). Emotional intelligence has the power to better
explain the peoples workplace performance. Its role is to change attempts, management
effectiveness, training and the performance of organization within the organization.
It is of paramount importance to do the studies on emotional intelligence, its impacts
and the total influence in the improvement of the performance to better understand the
domain of Human Resource Development (HRD) and the role it plays in the promotion
of the strategic ability of organizations. Regarding the profession choice, the emotional
intelligence assists people to choose their job properly in a right way and helps them to
succeed in the organization by augmenting the extent of their job performance. Goleman
(1995, 1998) believes that the prediction of emotional intelligence for individual is
successful in life and work. Due to the influence of emotional intelligence on each
aspect of individuals work life, high-level possessed emotional intelligence employees
are considered as star performers. As a result, there exist a positive correlation between
emotional intelligence and job performance.

3. Bar-On-EQ-I Theory of Emotional Intelligence
Considering several Emotional Intelligence abilities 133 items have been included in
Bar On EQ-I and Bar On has segmented them into following five sets.
1. Capabilities to differentiate, identify, and converse feelings and sentiments.
2. Capabilities to identify that how people around feel and associate with them.
3. Capability to manage and deal sentiments and emotions.
4. Capability to change, accommodate and untie conflicting issues of a person and
interpersonal nature.
5. Capability to develop constructive impacts and remain self-persuaded (BarOn-R,
2005).
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Bar On restated that the construct he proposed had enough empirical grounds to confirm
its validity because the concept of his model was based on findings of number of studies
made all over the world during the 17 years of time span (Bar-On & Parker, 2000).
Eventually, he proposed his theory named Mixed (trait) Theory based on five variables.
1. Intrapersonal (self-interest, affecting self-consciousness, asertiveness, autonomy,
and self-actualization)
2. Interpersonal (feelings for the people working around and desire to help them,
communal conscientiousness, and interpersonal relationship)
3. Stress Management (conflict management, capability to remain calm under stress,
patience and impulse control)
4. Adaptability (realistic, avoidance of rigidity, and problem solving)
5. General Mood Scale (hopefulness, positive attitude, optimism and happiness)

Intrapersonal
As defined by Howard Gardner (1983), Intrapersonal Intelligence determines how
much an individual is skilled enough to understand him/her. Persons who exhibit
excellence in this intelligence are genuinely able to look in him/her and can utilize
such skill to get rid-off personal problems Mark, (2008). Howard Gardner believes that
psychologist, writers, poets, innovative person are such people having intrapersonal
intelligence. The person having intrapersonal intelligence use it to gather information
from the environment and analyze how known facts can be personified. BarOn explains
that this skill is an ability of analyzing personal feeling to identify and differentiate
between them, to signify them as usual BarOn, (1997). Consequently, a person is able
to understand him/herself better than others. This has to be considered as foundation
for knowing an individual, his/her intentions, and ambitions and urges (Howard). The
awareness of intrapersonal intelligence helps in comprehending ones capabilities and
in-capabilities. This, if managed properly, could pave way to more successes, more
satisfaction and more accomplishments (BarOn, 1997).

Interpersonal
If we bifurcate the interpersonal term into Inter and Personal the former means between
and later means private or not public. Hence interpersonal skills denote skills between
persons (Ruth, 2013). Interpersonal skill is of a value, which shows the managers
capability to comprehend or to get acquaintance of his sentiments perceived by the
people working with him/her. It constitutes the measurement of empathy, feelings for
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others, communal obligations and interpersonal interactions (Jorfi, Yaccob, & Shah,
2011).

Adaptability
Adaptability means the capability to be flexible, always ready to accommodate in
innovative inputs. Hence, in working environment adaptability is referred to as a
managers competency to be flexible and optimistic, keep his mind open all the time
to accommodate innovative and creative inputs (Andresen, 2005). It involves the
measurement of flexibility, problem solving ability and optimistic approach (Jorfi,
Yaccob & Shah, 2011).

Stress Management
Any skill matured to assist someone to deal with or decrease the physiological and
emotional implications of everyday affairs or in the working environment. This skill
refers to an individuals capability to handle, to react and to respond to stress. It covers
tests of stress tolerance and impulse control (Jorfi, Yaccob, & Shah, 2011).

General Mood
Self-reliance and satisfaction constitutes the sense of general mood. To be in a state
of pleasure, person has to be content with his/her everyday life in a way that he needs
to enjoy being a part of a particular situation or being a member of a working group
(BarOn,1997). General mood is used to analyze an employees behavior and insight
of life and group. It contains the measurement for the positive attitude and happiness.
The rationale behind choosing BarOn Model can be given that even the legendary of
Emotional Intelligence expert Daniel Goleman shas once said that I am compelled to
believe that (Reuven BarOn) is one of the prominent and leading of all the experts who
have developed an EQ scale earlier. Cambell (2007) quoted the words of Goleman about
the BarOn model, This model is commendable, leading exercise in investigating main
components of Emotional Intelligence (Daniel Goleman). It has been thought out as a
most reliable and tested tool to assess emotional intelligence (Jorfi, Yaccob, & Shah,
2011). It helps to measure, to assess a persons capability to meet the demands of daily
environmental stresses, and also assists in guessing a persons excellence in personal
and professional life both. Expressing oneself is the core essential of this model, hence
an individual expresses effective feelings of his own and about others will certainly
reorganize the level of emotional intelligence (Bar-On & Parker, 2000; Der Foo, 2004).
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Emotional Intelligence & Job Satisfaction
The general concept suggests the worker with excellent emotional intelligence could
only enjoy the higher level of job satisfaction (Ealias & Jijo, 2012). The common belief
is that the people blessed with greater emotional intelligence are capable of formulating
strategies to apprehend the probable perplexing situations resulting in anxiety. On
the other hand, people with mediocre emotional intelligence will not be quite capable
of surmounting the frustrated instances. Furthermore, in peer settings, workers with
excellent Emotional Intelligence are expected to dominate the emotions of the people
around in a way that they will be able to put all their energies into their own work and
to make others getting enthusiastic (Cooper & K, 1993).
There are numerous causes why employees Emotional Intelligence may impact
on job satisfaction? Interpersonally, the understanding of emotions and regulatory
processes linked with Emotional Intelligence are anticipated to assist peoples communal
affiliations therefore influencing the experience of sentiments and anxiety in work
setting. Intra-personally, recognizing and utilizing the emotions and comprehending
personal emotions can guide an employee to monitor anxiety and unhealthy emotions
so that he could produce cent percent. Various studies about the relationship between
Emotional Intelligence and Job satisfaction have linked diversified conclusions. Some
of the researches have registered feeble to mediocre association trait between Emotional
Intelligence measures and job contentment (Kafetsios & Zampetakis, 2008; Ghoniem,
ElKhouly, Mohsen, & Ibrahim, 2011). There is also a study which exhibits significant
association between ability based Emotional Intelligence scale and Job contentment
(Trivellas, Gerogiannis, &Svarna, 2013, Law, 2002). Moreover, a research (Lopes,
Grewal, Kadis, Salovey&Argyris, 2011) observed significant relationship between
sentimental proxies of Job satisfaction and Emotional Intelligence.

4. Job Satisfaction
Job satisfaction thus becomes an important aspect for the faculty members as
dissatisfaction affects the teaching process and influences other roles played by the
faculty. Job satisfaction is the emotional reaction a worker has towards his/her job
after a comparison of the outputs he /she expects or desires with real. Job satisfaction is
the sense of inner fulfillment and outputs joy achieved when performing a particular job.
Among the various critical concepts about the comprehension of emotional intelligence,
Aristotle defines emotional intelligence as those who possess the rare skill to be angry
with the right person, to the right degree, at the right time, for the right purpose, and the
International Science Congress Association right way are at an advantage in any domain
of life.
Perceiving emotions and facilitating thought influence ones intra-emotions while
managing emotions and understanding emotions help in managing interpersonal
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relationships. Together they play a vital role in a teachers profession as they have proved
to have a significant relationship with job satisfaction.
Job satisfaction is an emotional response that occurs as a result of the interaction
between the workers values concerning his/her job and the profits he/she gained from
his/ her experience.
According to another definition, job satisfaction is an attitude but the objects of
cognitive evaluation which are affecting (emotion), beliefs and behaviours should be
clearly distinguished. This definition suggests that one form attitudes towards ones job
by taking into account ones feelings, beliefs and behaviours.
There are a variety of factors that influence persons job satisfaction; some of these
factors include the pay level and other compensations, the perceived impartiality of the
promotion system within a company, the quality of the working condition, leaders and
sociable relationships and the job itself (the variety of tasks implicated, the interest and
dispute the job generates and the limpidity of the job statement responsibility).
Job satisfaction is the extent to which people enjoy their job and leads to the behavior
of employees that affect the performance and functioning in the organization. Employee
job satisfaction is critical to the success of the organization since low job satisfaction
leads to high attribution.
International Science Congress Association formulated it in terms of a theory of rate,
low productivity and high labour costs. On the other hand, high job satisfaction leads to
improved work performance in terms of quality and quantity because the characteristics
of the job match the expectations of the employee. Job satisfaction is linked mainly
to two factors namely situational factors (sociological perspective) and personal factors
(psychological perspective) job related conditions like pay, opportunities for promotion
and working conditions and job characteristics such as task identity, task significance,
skill variety, autonomy and feedback.
Personal factors include personality disposition, traits, self esteem, motivation and
emotions. Based on the above viewpoints job satisfaction can be measured as the
general or overall satisfaction of an employee with the job or it may be measured as
the satisfaction of the employee with the various work facets.

5. Conclusion
In conclusion attaining the most feasible performance is considered as the most
significant aim of all organizations. As such, organizations are required to concentrate
on the emotional intelligence as a challenging variable for the sustainment of the high
performance and the development of the competitive privilege. According to the studies,
emotional intelligence has a key role in the increase of performance. Different studies
are illustrative that high-level possessed emotional intelligence individuals have also
excellent job performance. Individuals that promote emotional intelligence have success
in their career as there is a relationship between success and emotional intelligence
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and they are influenced by each other. Achieving emotional intelligence skills for
managers are very vital in the augmentation of efficiency and job performance and
it is especially of utmost importance for bank managers. As there is a relationship
between the natures of the bank managers job and personnels knowledge level, attitude,
motivations, and have an understanding of client views, emotional intelligence is closely
associated with job efficiency. Stressing the organizations need to have an understanding
of the importance of emotional intelligence in the increase of job performance,
this study can have a contribution to the Human Resource Development body of
knowledge. HRD practitioners might better implement the mentoring, particularly
within a different workforce by means of the application of the proposed model.
By applying emotional intelligence, they can improve managers and employees job
performance and effectiveness and efficiency of the organizations. Hence, the present
study concludes the relationship between emotional intelligence and job satisfaction.
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Abstract
The enabling provisions like Section 299, Section 300 and Section 301 provide
for disclosure of these types of contracts to the other members of the Board. This
family group should also be accountable to the other members of the company
for their genuine or frivolous acts. Indian Companies are witnessing, these
types of group entities and the application of the specific legal provisions is
not Transparent to other stakeholders. Accordingly the disclosure practices and
level of transparency should be assessed and analyzed in threadbare with legal
ramifications.
Keywords: AOD, IT, PSE, ICAI, ICSI.

1. Statement of the Problem
In the present dispensation, there is no restriction to promoting or forming the limited
Companies in India. Equally there is no prohibition in forming any type of entities
by the individuals. When this scenario persists, any number of commercial entities
will emerge, any single individual or a promoter is likely to hold the ownership or
shareholding in any number of entities. After the formation of company, any individual
or promoter may become a director of the company subject to the maximum limit of
holding of Directorship of not more than 15 Companies. This condition possibly leads
to emergence and execution of various number of contracts in which the Director of a
company have a concern. In addition every Director freely floats any other business
entities like sole proprietorship, partnership and other Companies.
The enabling provisions like Section 299, Section 300 and Section 301 provide for
disclosure of these types of contracts to the other members of the Board. This family
group should also be accountable to the other members of the company for their genuine
or frivolous acts. Indian Companies are witnessing, these types of group entities and
the application of the specific legal provisions is not Transparent to other stakeholders.
Accordingly the disclosure practices and level of transparency should be assessed and
analyzed in threadbare with legal ramifications.
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The transparency is most wanted exercise in corporate disclosure. Now the greater
urgency arises to examine in the quality of management in the Companies that have to
emerge during Indias economic renaissance. In India a good number of the Companies
found to have in old-style and non-transparent management living in their own glass
towers. The bigger question and one to be addressed more urgently is do we have
the kind of business environment and business culture that actually promotes good
corporate governance and demonstrates it when all the blame has been parceled out.
The institution that are responsible for the integrity of the system and the reliability of
financial information - the Accounting profession, the regulators stock exchanges and
credit rating agencies will all have to go through a rigorous self introspections.
Now the transparency of the Directors is in stake and it should be viewed in greater
length from the perspective of the members, professionals and by Directors themselves.

2. Significance of the Study
This study is altogether distinct from the earlier research conducted on Disclosure
aspects. It is mainly devoted to the compliance and views from the Board of Directors
about the disclosure of interested contract. It evaluates the legal perspectives of Section
299 that deals with the disclosure of interest by Directors. Section 300 highlights
the interested director not to participate or vote in Boards Proceedings and Section
301 provides the maintenance of Register of contracts, Companies and firms in which
Directors are interested.
The members accessibility of the minute book of the Board (wherein the interest
contract is approved by the Board) is limited in scope, subject to compliance of Section
163. It is a kind of Post Approval Information to the members. The unfettered right
of members in regard to companys affairs is curtailed due to the confined provisions
of Section 299. The impediments are analyzed and wider access has been given to the
members to elicit their acceptance or dissention about the interested contract. To ensure
the corporate democracy members consent should be properly reflected in company
resolutions. This studys focused mission is to practice the democratic norms in the
corporate management. Hence, this study is highly significant bearing on corporate law
administration.

3. Review of Literature
Arunchand Ghosh (1990) in his article entitled, Protection of Investors Interest - Role
of Companies Act 1956 pointed out the need of amending company law to provide
for legal safeguards to investors in respect of timely repayment of public deposits and
allotment of equity shares/debentures by Companies.
Balakrishnan. S (2001) in his article titled, Companies Amendment Act 2000
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exhibits that Section seven and Section 75 have not come into force immediately. He has
also mentioned in his article that the intentions of 2000 Amendment Act are protection
of small investors.

4. Objectives of the Study
1. To examine the role of transparency of Directors on various facets of disclosures.
2. To analyze the attitude of Directors on disclosure of interest.

5. Research Methodology
Methodology includes sample design, procedure for collection of data, tools of analysis
of the study.
5.1.

Sample Design

Stratified multi-stage random sampling is adopted for the study with state as the universe
the district as the stratum. Company as the primary unit of sampling and the members,
Directors as the ultimate unit. In identifying and selecting the practicing Chartered
Accountants and Company Secretaries convenient sampling process is adopted.
5.2.

Primary Sources

The primary sources of information was collected from the associated stakeholders
namely, members Directors and the professionals in Tamil Nadu by administering the
separate questionnaire to them. The members are the contributories of the capital, they
are related with companys managerial affairs and the Directors are the governing group
in company management and in equal sense, professionals are also the guiding force to
manage the company in best governance code.
5.3.

Secondary Sources

The secondary data for this study was collected from Bare Act that is Companies Act
1956, Judicial Pronouncements of the various High Courts and Supreme Courts in India
and at various Civil and Federal Courts of other Countries, Notifications and Circulars
of the Ministry of Company affairs of Government of India, Journals on company law,
journals published by the ICAI and ICSI research articles on company law, books,
magazines of the law, relevant circulars of the ICSI and compendium of National and
International research articles and so on.
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The sample for the study is decided in the following manner such as 225 members
150 professionals and 75 Directors. The response from these targeted groups has
been affected during the period 2012-13. This sample has been decided based on the
following factors namely, activeness of the Companies and awareness of the provision
of the Companies Act among members, Directors and professionals.
5.5.

Role of Directors in Transparency

Even though the Directors of the Company discharging their duties in accordance with
Companies Act and internal Charter, their commitments to the stakeholders can be
considered beyond the legality. Their commitments include ethical and moral adherence
of facts and values. These dutiful code and conduct are by and large supplementary
to the law. The Directors of the Companies are expected to adhere to the provisions
of different legislations which cast the duties on him. The Directors as a principal
officer of the company discharges the legal obligations without any dilution. Their
functions should exhibit the bonafide intention of the Directors that they follow the law
in meticulous way. In addition they should interact and involve the members in their
general meeting of the company on any discussion which have a major bearing on the
affairs of the company. The frankness and comprehensive discussion beyond the scope
of law also provides wider information and details; this will always lead to complete
transparency in company affairs. The present situation highlights that the Directors
transparency on the affairs of the company limited to the statutory specifications. Even
in limited compliance of the legal norms on Transparency. The Directors of information
Technology (IT) Companies Navaratna public sector enterprises (PSE) and petroleum
and oil sectors Companies are providing well informed and comprehensive pack of
details of information in their Annual Report. The Directors disclosure level and
Transparency position, on facts and events, of the company, depends on voluntary
compliance of ethical and moral norms.
Transparency in the Context of Section 299, 300 and 301 of the Companies Act
1956
Section 299
This provision enables the arms of transparency to extent to any interested contract or
agreement arrangement or proposed nature dealing between the companies or any other
entities, in which the person holds dual position as a director in both the contracting
Companies or as a director in one company and a member of a firm.
The Director of a company shall disclose the nature of his interest in other
contracting entity to the Board. Here, disclosure is limited to the position the director
holds in other contracting entity. The phrase Interested Director means, any director,
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whose presence cannot, by reason of section 300, count for the purpose of forming a
quorum at a meeting of the Board at the time of the discussion or vote on any matter.
The Disclosure is highlighted in the form of a general notice given to the Board, by a
director, to the effect that he is a director or a member of a specified body corporate or
is a member of a specified firm and it shall be deemed to be a sufficient disclosure of
concern or interest in relation to any contract or arrangement so made. This Disclosure
by Director, exhibits limited level of Transparency and completeness of Transparency
warrants, the position in other entity, detailed nature of contract, existing situations,
period of holding in other entity, genuineness of contract, financial information on
contract etc to the other members of the Board.
Section 300
The Transparency of the Directors affairs can be traced from non-participation or nonvoting in the Board meetings. The provision explicitly stated that, no director of a
company shall take any part in the discussion or vote on any contract or arrangement
entered into or to be entered into by or on behalf of the company if he is whether directly
or indirectly concerned or interested in the contract or arrangement, as specified in
section 299 nor shall his presence count for the purpose of forming a Quorum at the
time of any such discussion or vote, and if he does vote his vote shall be void. This
provision enables the non-interest Directors to discuss the matter in threadbare manner
pertaining to the contract or arrangement in which any of the Directors is interested.
This explicit provision facilitates the Board to deliberate and evolve the consensus on
the Directors interested contract or arrangement in a comprehensive manner.
Section 301
Every company shall keep one or more registers in which it shall be entered separately
particulars of all contracts or arrangements to which Section 297 or Section 299 applies,
including the date of the contract, the name of the parties there to, the principal terms and
conditions thereof and so on. Register of all contracts, whatever their nature, in which
Directors and the Companies and firms with which they are concerned, or interested is
to be maintained and kept open for inspection by members at the Registered office.
The company should make necessary entries in the Register maintained under this
section. The Register is being properly maintained by separately entering particulars as
prescribed, the names of the Directors voting for or against the contract or arrangement
and the names of those remaining neutral are to be recorded, entries should have been
made within seven days from the date on which contract or arrangement was made, the
Register should specifies in relation to each director the names of firms and bodies
corporate and the Register should be signed by the Directors present at the Board
meeting. The Register shall be kept at the registered office of the company; and it shall
be open to inspection at such office, and extract may be taken there form and copies
thereof may be required, by any member of the company to the same extent, in the same
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manner, and on payment to the same fee, as in the case of the register of member of the
company; and the provision of section 163 shall apply accordingly. The post contractual
information to the members forbidden the norms of the corporate democracy and any
genuine discussion or consent with members are not possible under the provision hence
the factual sense of Transparency is still to be established.

6. Data Analysis and Discussion

Disclosure of Interested contract at
Board meeting is non transparent in
nature
Interested contract of directors should
be approved by the members in
general meeting
Disclosure requirement should be
included in directors responsibility
statement
The procedures for disclosure of
interest at Board meeting is lengthy
and rigid
The quantum of penalty for non
disclosure of interested contract is
loss
Vacation of office of director u/s 283
(i) for non disclosure of interested
contract is a stringent measure
The blanket permission for non
disclosure to the interested directors,
holding less than 2% of paid up
capital in the company is arbitrary and
uncalled
The present provision of section 299
indirectly
promotes
the
“family owning concept” in company
management
The
complete
transparency
in company management is still in
nascent stage to be developed

N

Mean
4.3657

Std.
Deviation
.74314

Std. Error
Mean
.03340

75

75

4.3051

.76213

.03426

75

4.2101

.70875

.03186

75

4.1596

.86121

.03871

75

4.1737

.80366

.03612

75

3.9111

.83942

.03773

75

4.1434

.87800

.03946

75

4.2121

.76185

.03424

75

4.2101

.80251

.03607
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The disclosure of interested contract
at
the
Board, maintains the confidentially in
the management of company affairs
Section
299 is instrumental in protecting the
interest of the members as well as the
company
The participation of the interested
director at Board meeting on the basis
of specific category of companies is
unfair
Non participation of interested
director at Board meeting is fair and
genuine
The
power
of
central
government granting permission for
participation or vote by the interested
director at Board meeting on “Public
interest” dilute the effectiveness of the
provision
The penalty for participation or vote
in Board meeting by the director is
meager
The non maintenance of the register
for a interested contract if the value
of the contract does not exceed one
thousand rupees is retrograde in the
spirit of law
The non maintenance of the register
for
a interested contract or arrangement
among the banking companies in the
ordinary course of its business is a
means of evasion of the law
The
accessibility
of
the register by the members on post
contractual reference does not lead to
transparency
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75

4.1131

.75777

.03406

75

4.1414

.84425

.03795

75

4.2465

.78438

.03526

75

4.2364

.85762

.03855

75

4.1919

.87332

.03925

75

4.0424

.73119

.03286

75

4.5111

.67110

.23242

75

4.0424

.85379

.03838

75

4.0101

.85242

.03831
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The
composition
of
offences imposition of fine under the
companies act, dilute the provision in
section 299, 300 and 301
The
inspection
of
the
register of interested contract and non
accessibility of the Board’s minute
book by the members will imbalance
the corporate democracy
Disclosure of Interested contract at
Board meeting is non transparent in
nature

75

4.0020

.88051

.03958

75

3.9859

.85710

.03852

75

3.9576

.90445

.04065

Table 1: One-Sample Statistics for attitude of directors on disclosure of interest
Source: Computed Data

From the above Table it is inferred that all the mean values are greater than 3 ranging
from 3.91 to 4.51 with their standard deviation. It is observed that the standard deviation
of all these 20 variables is strictly less than 1. This implies the consistency of the
opinions of the directors towards impact of disclosure of interest towards the overall
performance of the organization.
Table reveals that the t-test values are significantly greater than the test value 3 at 5%
level of significance. So, it can be concluded that the directors agree with the disclosure
of interest.
They strongly agree on all the above mentioned 20 variables concerned to, approved
by the members in general meeting. The blanket permission for non-disclosure to the
interested directors, family owning concept in company management, the inspection of
the register of interested contract and non accessibility of the Boards minute book by
the members will imbalance the corporate democracy.
The directors moderately agree Directors responsibility statement, the participation
of the interested director at Board meeting, The power of central government granting
permission for participation or vote by the interested director at Board meeting on Public
interest, the penalty for participation or vote in Board meeting by the director is meager.
Predominant factors of impact on the disclosure of interest by the directors
Regarding the impact on disclosure of interest by the directors consists of 21 variables
is reduced into five major factors.
From table, it is found that all 20 variables of impact on the disclosure of interest
by the directors are grouped into five major factors. These variables explain 70.917 per
cent of total variance. Table clearly explains the variable loadings on each factor.
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AOD1
AOD2
AOD3
AOD4
AOD5
AOD6
AOD7
AOD8
AOD9
AOD10
AOD11
AOD12
AOD13
AOD14
AOD15
AOD16
AOD17
AOD18
AOD19
AOD20
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Test Value = 3
t
df
Sig.
Mean
95% Confidence Interval
(2-tailed) Difference of the Difference
Supervisory Upper
40.886 199 .000
1.36566
1.3000
1.4313
38.098 199 .000
1.30505
1.2377
1.3724
37.987 199 .000
1.21010
1.1475
1.2727
29.957 199 .000
1.15960
1.0835
1.2356
32.499 199 .000
1.17374
1.1028
1.2447
24.149 199 .000
.91111
.8370
.9852
28.975 199 .000
1.14343
1.0659
1.2210
35.398 199 .000
1.21212
1.1448
1.2794
33.548 199 .000
1.21010
1.1392
1.2810
32.682 199 .000
1.11313
1.0462
1.1801
30.080 199 .000
1.14141
1.0669
1.2160
35.356 199 .000
1.24646
1.1772
1.3157
32.074 199 .000
1.23636
1.1606
1.3121
30.365 199 .000
1.19192
1.1148
1.2690
31.719 199 .000
1.04242
.9779
1.1070
6.502 199 .000
1.51111
1.0545
1.9678
27.164 199 .000
1.04242
.9670
1.1178
26.364 199 .000
1.01010
.9348
1.0854
25.319 199 .000
1.00202
.9243
1.0798
25.591 199 .000
.98586
.9102
1.0615
Source: Computed Data (AOD) - Attitude of the directors

Table 2: One-Sample Test for attitude of directors on disclosure of interest
Findings
1. The Directors are the persons, who are completely entrusted with the task of
adherence of the various provisions of the legislations and to discharge their legal
duties. Their views always provide the valuable input to the Regulators and the
Government.
2. The Disclosure practices with regards participation in Board meeting which
consists of subsystems of transparency, rigid laws, accessibility helped the
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Component

Initial Eigen Values

Rotation Sums of Squared
Loadings
Total %
of Cumulative Total %
of Cumulative
Variance
%
Variance
%
1
7.497 35.701
35.701
4.132 19.678
19.678
2
3.242 15.437
51.138
3.769 17.945
37.623
3
1.671 7.956
59.095
2.745 13.071
50.694
4
1.468 6.990
66.085
2.245 10.689
61.382
5
1.015 4.832
70.917
2.002 9.535
70.917
6
.926 4.411
75.328
7
.863 4.108
79.436
8
.769 3.663
83.098
9
.519 2.469
85.568
10
.458 2.181
87.749
11
.418 1.988
89.737
12
.406 1.935
91.672
13
.326 1.553
93.225
14
.294 1.402
94.627
15
.261 1.241
95.868
16
.219 1.042
96.910
17
.174 .828
97.738
18
.168 .801
98.539
19
.125 .595
99.134
20
.108 .513
99.647
21
.074 .353
100.000
Extraction Method: Principal Component Analysis. Source: Computed Data
Table 3: Factors of impact on the Disclosure of interest by the directors
Directors to achieve the corporate democracy. Disclosure practices with regards
maintenance of registers by the directors increased their involvement in adherence
of the provisions of the Companies Act.

3. The disclosure practices at director level aimed to enhance the opinion on
governance of transparency norms in the administration of the Company.
4. It is inferred that Directors are positively concurred in participation in the Board

S. Thameemul Ansari

275

meeting by the Directors who is instrumental in emerging the interested contract
due to his Association with other business entities and maintenance of Register of
interested contract under Section 301 are indispensable in nature, which will lead
to the effective disclosure on interested contract by the company. Hence other
relationships are not significant from their view points.
5. The Directors strongly agreed that blanket permission for non disclosure of
interested contract and existence of premise of family owning concept in Section
299 in Company management are largely viewed in Administration of the
Companies.
6. The Directors are largely consented on the status of the provision that Central
Governments accord for participation in the Board Meeting by the interest
Directors on the cause of Public interest and also agree with the lesser sum
of penalty for participation in Board meeting by the interested Directors in
contravention of Section 300.

Suggestions
1. Corporate democracy enshrines that; the members should have an opportunity to
air their views on all decisions which have a major bearing on the affairs of the
company. To be specific, Directors interested contract if it is known and discussed
at general meeting a new corporate culture will be developed and embedded in the
system.
2. The Government of India should strength the company law administrative
mechanism by inducting more qualified professional to look after and rejuvenate
the Department of Corporate affairs to address the issues and grievances by which
inactive and defaulting companies may become active.
3. In Western Countries, Limited Companies are encouraged to give more
information not only on its financial affairs, but also companies contribution
to public cause (Corporate Social Responsibility - CSR) and its improvement
benefits therefrom and other details in the Annual report. This information
provides the complete transparency of the Directors of the Companies. The same
practice to be followed in Indian Companies.
4. This impact and usefulness of adhering the Accounting Standards or International
Financial Reporting Standards (IFRS) in exhibiting the financial information to
the stakeholders is also another relevant study to be pursued.
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7. Conclusion
The Directors of the Company are exhibiting their enthusiastic inclination towards
the interested contracts. It is indispensable that the Directors should adhere to the
corporate governance and regulatory norms and disclose the mandatory items. The
Directors are viewed that discloser on information pertaining to penalization and
payment of penalty for failure to disclose the interested contract, participation in
Board meeting in contravention of Section 300 and non-maintenance of Register under
Section 301 plays a vital role to judge their performances and capabilities in Company
Administration. The Directors are agreed with practicing the norms of Transparency,
when the interested contract approved in members meeting and also on specification
in Director Responsibility Statement. The Directors are echoed the consented view on
maintenance of Register of interested contract under Section 301 and participation in
Board meeting at which interested contract is discussed.
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Abstract
The importance of employees attitude (EA) and organization commitment
(OC) has become the main concern for many organizations, especially in IT sector.
Presently, most organizations have started to consider, it as an essential part of
their business success. Unfortunately, there is limited research on how the practice
of EA would lead to OC. Furthermore, there is limited research in information
technology sector. This study intends to find the relationship between EA and
OC. Thirty (30) questionnaires were distributed to employees in IT companies
located in Chennai. Based on the questionnaires data, the results show that
there is a significant association between employees attitude and organizational
commitment.
Keywords: Employees attitude, affective commitment, continuous commitment
and normative commitment.

1. Introduction
1.1.

Employees Attitude

Employees attitude has remained a thorny issue within organizations whether in
small or large IT organizations or working in developed or underdeveloped countries.
Numerous research studies have been undertaken over the past decade with the aim
of understanding the fact. This research aim is to investigate the relationship between
employees attitude and organizational commitment.
When the term attitude first entered in the field of social phenomenon, it was natural
to conceive of attitude as a tendency, set or readiness to respond to some social object.
For the first time, Allport noted that all the definitions of attitude which he had observed
contained the words readiness, set (tendency to respond), or disposition to act. Even
Allport has used these terms in defining attitude. He defines attitude as follows.
Attitude is a mental and neural state of readiness organized through
experience, exerting a directive or dynamic influence upon the individuals
response to all objects and situations with which it is related.[1]
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There is evidence from psychological research that behavior can influence the
formation and change of attitudes. The attitude/behavior relationship is interactive.
There are a number of possible explanations of why our behaviour should influence our
attitudes, but perhaps the most appealing involves the concept of consistency. Man’s
behavior is influenced by his beliefs, assumptions and decisions. These are affected by
the individuals attitude towards different persons and objects. Attitudes structure can be
described in terms of these three components:
1. Affective Component: this involves a persons feelings or emotions about the
attitude object. For example: I am scared of spiders.
2. Behavioral (or Conative) Component: the way the attitude we have influences
how we act or behave. For example: I will avoid spiders and scream if I see one.
3. Cognitive Component: this involves a persons belief or knowledge about an
attitude object. For example: I believe spiders are dangerous.
Many researchers have defined attitude in terms of effect and evaluation. For
example, Krech and Crutchfield define attitude as an enduring organization of
motivational, emotional, perceptual and cognitive processes with respect to some aspect
of the individuals world.
1.2.

Organizational Commitment

Over the past decades, there has been a tremendous increase in the research efforts
to explore and understand the nature, antecedents and outcome of organizational
commitment. A large number of researches concluded that organizational commitment
plays a crucial role in predicting work behavior.
The definition of organizational commitment suggests that the outcome should be
a strong sense of identification with the employer or strong desire to remain in the
organization.
The term commitment can be referred to as the willingness of social actors to give
their energy and loyalty to a social system or an effective attachment to an organisation
apart from the purely instrumental worth of the relationship (Buchanan, 1974) . It is
also believed that commitment was developed through the process of identification in
which a person experiences something of some ideas as an extension of the self (Iverson,
1996).
Commitment has also been defined in terms of:
• a belief in, and acceptance of, the goals and values of the organization and/or
profession;
• a willingness to exert considerable effort on behalf of the organisation; and
• desire to attain membership in the organisation (Porter et al., 1974) .
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Allen and Meyer (1990) proposed a three-component model of commitment, which
integrates these various conceptualizations. They suggested that there are three types of
commitment:
1. Affective;
2. Continuance; and
3. Normative.
Affective Commitment refers to employees emotional attachment to, identification
with, and involvement in, the organization. In other words, it refers to the extent of
emotional attachment of a person to the organization. This attachment could be due to
ones role in relation to the organizational goals and values, or to the organization for its
own sake.
Continuance Commitment refers to strength of a persons desire to remain working
for an organization due to his or her belief that it may be costly to leave. The longer the
people remain in their organization, the more they stand to lose what they have invested
in the organization over the year.
Normative Commitment refers to employees feelings of obligation to remain
with the organization.
This type of commitment will be influenced by an
individuals experiences both prior to cultural socialization and following organizational
socialization entry into the organization. For example, an employee would have strong
normative commitment if one friend or family member had been a long-term employee
of an organization, and emphasized the importance of organizational loyalty.

2. Review of Literature
Mahnaz Kargar (2012) predicted that general attitude about organizational commitment
is an important factor in realizing organizational behavior. Assessing variables are
gender, age, education level, job background, indicated as effective factors on staff
organizational commitment. The sample population of 127 (out of 192), used random
sampling that indicated the statistical population. The obtained results indicated that age
increase or decrease did not lead to increase or decrease in organizational commitment.
There was no significant relationship between job background and organizational
commitment. Females and males behaved in terms of organizational commitment are
equally. There was no significant relationship between faculties and employees in terms
of organizational commitment.
Kanchana and Dr. N. Panchanatham (2012) analyzed to determine the relationship
between the Demographic variables like Gender, Age and Job position. Psychological
variables like Role Clarity, Job Satisfaction and Organizational Commitment amongst
employees in Tamil Nadu Papers Limited. The samples were selected by proportionate
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stratified sampling method. The data were collected by distributing structured
questionnaire to 500 employees. Only 330 questionnaires were returned and analyzed
which gave 66% respond rate. The result of the analyses showed that there
was significant relationship between demographic, psychological variables and its
predictors.

3. Research Model

4. Significance of the Study
Recently, it has been observed that employees attitude and organizational commitment
towards organisation goals have deteriorated, because of organization and employees
could not achieve their respective goals. It has widened gap between organization and
employees. All the policies, procedure and motivational schemes to bridge the gap
between organization and employees have utterly failed because of employees attitude.
Without favorable mind set and positive attitude of employees towards the
organization all the sincere efforts by the organization for having commitment will be
futile exercise. So, to bring organizational commitment firstly the organization should
try to evaluate a scheme to bring a favorable attitude. Only by ensuring favorable
employees attitude, an organization can ensure its employees commitment. Therefore
to address these burning issues, the researcher has taken up most relevant need of the
hour topic for this research.
This study would help to advance our understanding on the nature of relationship
between employees attitude and organizational commitment by incorporating the
research findings and it would indicate to IT organizations management; its particularly
concerning the contribution of certain individual characteristics.
The study has both theoretical and practical importance. It is theoretically
important that the results of this research will provide valuable information for human
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resource development (HRD/HRM) and management professionals to understand the
relationships between employees attitude and organizational commitment among IT
employees in Chennai. Its practically important because it can be helpful for HRD and
HRM professionals, to maintain employees attitude and organizational commitment.
The results of this study would serve as a guideline to the employees when designing
organizational processes or systems, including recruitment and selection, human
resource allocation, appraisal and evaluation, compensation, training and development.
Finally, this study will contribute to the society through better understanding of
the relationship between employees attitude and organizational commitment among
IT employees in Chennai. It will provide new insight to the problem and help in
providing effective change management policies to overcome employees’ commitment
and increase the job satisfaction.

5. Statement of the Problem
Numerous studies have made great efforts to verify the equation and relationship
between employees attitude and organizational commitment. This study understands
the employees attitude and organizational commitment relationship which is vital due
to the impact of an employees’ psychological attachment on their intentions to leave or
stay with an organization.
Therefore, this study attempts to address the following questions: Is there a
relationship between employees attitude and organizational commitment? Does
employees attitude influence organizational commitment? And are there any differences
in employees attitude and organizational commitment based on the selected variables:
gender, age, tenure, culture and salary.
Research Question
The major research question addressed in the study - Is there any significant relationship
between employees attitude and organizational commitment among IT employees in
Chennai.
5.1.

Objective

The prime objective of this research is to investigate the relationship between employees
attitude and organizational commitment among IT employees in Chennai.
5.2.

Hypotheses

1. There is no significant association between employees attitude and organizational
commitment of organizations.
2. There is no significant association between age group and employees attitude.
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3. There is no significant association between age group and organizational
commitment.
5.3.

Methodology

The employees attitude questions were measured from five-point interval scale ranging
from strongly agree (1) to strongly disagree (5). There were 24 statements measuring
the attitude. As for organizational commitment, there were 24 statement, and the
respondents were asked to rate on a five-point interval scales ranging from strongly
agree (1) to strongly disagree (5).The survey was carried out in the fourth quarter of the
year 2015. Questionnaire for employees attitude was developed by the researcher based
on attitude components model which are affective component, behavioral component
and cognitive component. Structured questionnaire for organizational commitment was
based on Allen and Meyer Model (1990).
As per the convenience of the researcher the convenient sampling was adopted. A
total of 33 questionnaires were administered Chennai based IT employees and they
were requested to complete the questionnaires in their weekend holidays. Out of 33
respondents, 30 respondents have promptly responded and which is taken for analysis.

6. Analysis and Interpretations
Frequency and Descriptive Data
Out of 30 respondents, 19 (63.3%) were male respondents and 11 (36.7) were female
and the majority of the respondents age was below 25 years (n=16, 53.3%). The
Educational qualifications of participants were varied: UG (n=19, 63.3%), PG (n=8,
26.7%), Professionals (n=1, 3.3%) and other (n=2, 6.7%).The distribution percentages
of the respondents according to 66.7% (n=20) per month incomes of the respondents
were below Rs. 25000 and Rs. 25000 to Rs. 50000 were 33.3% (n=10) and the majority
of the respondents have less than 5 years working experience (n=25, 83.3%).
Frequency
Valid Male
Female
Total

19
11
30

Percent
63.3
36.7
100.0

Table 1: Gender

Valid
Percent
63.3
36.7
100.0

Cumulative
Percent
63.3
100.0
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Frequency
Valid Below 25
25-40
Total

16
14
30

Percent
53.3
46.7
100.0

Valid
Percent
53.3
46.7
100.0

Cumulative
Percent
53.3
100.0

Table 2: Age
Frequency
Valid UG
PG
Professional
Any Other Specify
Total

19
8
1
2
30

Percent
63.3
26.7
3.3
6.7
100.0

Valid
Percent
63.3
26.7
3.3
6.7
100.0

Cumulative
Percent
63.3
90.0
93.3
100.0

Table 3: Education
Frequency
Valid Below Rs. 25000
Rs. 25000 - Rs. 50000
Total

20
10
30

Percent
66.7
33.3
100.0

Valid
Percent
66.7
33.3
100.0

Cumulative
Percent
66.7
100.0

Table 4: Income
Frequency
Valid Married
Unmarried
Total

11
19
30

Percent
36.7
63.3
100.0

Valid
Percent
36.7
63.3
100.0

Cumulative
Percent
36.7
100.0

Table 5: Marital
Reliability Test
To test the reliability of the questionnaire, the researcher uses the Cronbach Alpha
reliability test.
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Frequency
Valid Below 5 Yrs
5 Yrs - 15 Yrs
Total

25
5
30

Percent
83.3
16.7
100.0

Valid
Percent
83.3
16.7
100.0

Cumulative
Percent
83.3
100.0

Table 6: Experience
N
%
Cases
Valid
30
100.0
Excludeda 0
.0
Total
30
100.0
a. List wise deletion based on all variables in the procedure.
Table 7: Case Processing Summary
Cronbach’s Alpha

.849

Cronbach’s
Alpha
Based
on
Standardized Items
.850

N of Items

48

Table 8: Reliability Statistics
Based on the Table 8, the reliability statistics of Cronbach’s Alpha Based on
Standardized Items test for questionnaire were (Cronchbachs alpha= .850) 85% is
adequate and acceptable.
Mean

Variance

123.40

236.041

Std.
Deviation
15.364

N of Items
48

Table 9: Scale Statistics
Table 9 depicts that, 48 items of questionnaire mean were 123.40, variance was
236.04 and standard deviations were 15.364.
Chi Square Test
Chi-Square tests were applied in order to investigate whether age group associated with
employees attitude and organizational commitment.
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Employees Attitude

Strongly

Agree

Neutral

Disagree

Agree
Age

Below 25

25-40

Total

Total
Strongly
Disagree

Count

48

171

89

69

07

% within Age

12.5%

44.5%

23.2%

18.0%

1.8%

Count

35

133

100

58

10

% within Age

10.4%

39.8%

29.7%

17.2%

2.9%

Count

83

304

189

127

17

% within Age

11.5%

42.2%

26.3%

17‘6%

2.4%

384
100.0%
336
100.0%
720
100.0%

Table 10: Crosstab
The result found that chi- square calculated value 5.73 and the critical value of chisquare from the table value with the degree of freedom 4, 5% level of significance were
9.49. The hypotheses were accepted. Hence, there is no significant association between
age group and employees attitude.
Organizational Commitment
Strongly

Agree

Neutral

Disagree

Agree
Age

Below 25

25-40

Total

Total
Strongly
Disagree

Count

49

161

103

63

08

% within Age

12.8%

41.9%

26.8%

16.4%

2.1%

Count

18

144

127

43

04

% within Age

5.4%

42.9%

37.7 %

12.8%

1.2%

Count

67

305

230

106

12

% within Age

9.3%

42.4%

31.9%

14.7%

1.7%

384
100.0%
336
100.0%
720
100.0%

Table 11: Cross tab
Degree of freedom v =4, Level of significance = 0.05, critical value from the chisquare table value = 9.49.The result shown that, the calculated value 19.790 is higher
than table value. The hypothesis was rejected. Hence there is an association between
age group and organizational commitment.
Employees Attitude and Organizational Commitment
To test the hypotheses, researcher used the chi-square test for the association between
employees attitude and organizational commitment.
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Total
Strongly

Agree

Neutral

Disagree

Agree
EA

OC

Total

Strongly
Disagree

Count

83

304

189

127

17

% within EA

11.5%

42.2%

26.3%

17.6%

2.4%

Count

67

305

230

106

12

% within OC

9.3%

42.4%

31.9%

14.7%

1.7%

Count

150

609

419

233

29

% within

10.4%

42.3%

29.1%

16.2%

2.0%

720
100.0%
720
100.0%
1440
100.0%

Table 12: Crosstab
The result indicated that the calculated value of Chi-Square test is 9.96 greater than
table value 9.49 (degree of freedom v= 4) with the level of significance 0.05. The
null hypothesis was rejected. There is a significant association between the employees
attitude and organizational commitment.

7. Conclusion and Suggestion
Conclusion
The result of the current study has indicated that, there is no association between
employees attitude and age group of Chennai based IT employees. Organizational
commitment and age group have been tested to investigate the association and result
shows that there is an association between them. The researcher examined the EA with
OC, result revealed that, there is an significant association between EA and OC. Based
on the finding of the study, the researcher concludes that employees attitude are very
important to predict their organizational commitment. Once the employees has positive
or negative attitude, then the high commitment leads to productivity or performance
and if they have moderate or low commitment, result depict that employees intent to
stay or leave from the organization. A committed employee is the one who stay with the
organization in all the situation namely, thin and thick, attends to work regularly, puts
in a full day (and maybe more), protect organizations assets share organization goals
etc., Therefore, this study proves beyond any doubt that organization commitment is the
result of employes attitude.
Suggestion
1. In order to keep employee to stay and positive attitude in organization, the
incentive or pay system should be reviewed, especially to the employee who is
younger, less experience, lower position worker, or single.
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2. The results should not generalize to other objects and countries, as researcher
indicated (Spector, 2006) that one must be cautious in generalizing employees
attitude and organizational commitment findings to other countries.
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Abstract
The stress is identified in every individuals life irrespective of age, sex,
marital status, education level and designation. It is a common myth that stress
comes from occupation only. The researchers have perceived that the roots
of stress is emanating from work place and family when the employee is not
in a position to give due importance to both or fails to balance expectations
to work and the expectations of family and more particilarly when the work
related problems starts intervening in the family to which technically known
as work-family interface. The work-family conflict brings its impact on Job
Satisfaction of the employees. It is assumed that the quantum of stress faced
by the employees of Information Technology Industry is much more than the
others connected to any other profession and occupation. The researchers
have applied the appropriate statistical tools like Frequencies, Chi-Square Test,
Correlation, Students t-test and Factor Analysis so as to draw the results and
findings of the study. The organisations are suggested to concentrate on the stress
management workshops, training programmes, time-management techniques,
work-life and family-life integration programmes, providing moral education,
counseling through psychiatrists, marriage leave, parental leave, maternity leave,
paternity leave and bereavement leave, conducting stress audit and hypnosis by
expert to tackle work-family conflict. The IT companies cannot simply concentrate
on organisational role stress alone. They have to equally concentrate on WFC
too and its impact on the job satisfaction as all is inter-correlated and inter-related
except a few. The IT companies should consider its employees as its valuable asset.
Each and every employee working at different capacities plays an important role
in the development of the organisation. Therefore, understanding, accommodating
and giving sympathetic approach to manage the IT employees WFC will certainly
increase the job satisfaction among them and in turn organisational productivity
and effectiveness will improve.
Keywords: Work-family conflict, Job satisfaction, IT professionals.
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1. Introduction
Stress is a subject which is hard to avoid. The term is discussed not only in our
everyday conversation but has become enough of a public issue to attract widespread
media attention whether it be radio, television, newspapers or magazines, the issue
of stress figures everywhere. Different people have different views about it as stress
can be experienced from a variety of sources. If we ask the opinions of five different
people, we may likely to get at least five different definitions for the term stress. The
businessperson views stress as frustration or emotional tension; the air traffic controller
sees it as a problem of alertness and concentration; the biochemist thinks of it as pure
chemical event.
The researchers have observed that the stress is identified in every individuals life
irrespective of age, sex, marital status, education level and designation. It is a common
myth that stress comes from occupation only. The researchers have perceived that the
roots of stress is emanating from work place and family when the employee is not in
a position to give due importance to both or fails to balance expectations to work and
the expectations of family and more particilarly when the work related problems starts
intervening in the family to which technically known as work-family interface. The
work-family conflict brings its impact on Job Satisfaction of the employees.

2. Need for the Present Study
It is perceived that the job with less stress normally results in good amount of Job
Satisfaction wherein interference of work related stresses into the family is either absent
or comparatively lesser. But, all the occupations are not alike. Therefore, occupation
is an important factor to be considered. It is assumed that the quantum of stress faced
by the employees of Information Technology Industry is much more than the others
connected to any other profession and occupation.
The researcher has observed that Indian IT Professionals, in contrast to similar
professionals in other parts of the world (where the single parent family or the nuclearfamily system is a more common way of life) must be facing and confronting lot more
pressures and conflicts in their attempts to meet the varying and contrasting demands
of work and family roles. The pressures are likely to be high, primarily because of
the Indian socio-cultural context, where the joint-family-structure and the extended
family system, with its emotionally loaded familial bonds and close-knit character, is
the dominant way of life. Hence, the researcher has found that the IT Professionals
in India, about whom not enough data and information is generated and available, as
interesting source materials for exploring and furnishing new insights into the problems
of work-family-integration. Indian IT Professionals were considered an interesting
study material for one other reason also. It is a commonly known fact that the sociocultural ethos in the sub-continent is quite different because of its strong social and
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family support system. In the face of industrialisation, modernisation, urbanisation,
globalisation and growth in the standards of education and economy levels, rapid
transformation is taking place in the social fabric and social structure of the nation.
The typical joint-family structure, especially in urban areas and amongst the educated
lot, is rapidly getting destroyed and substituted by nuclear and close single families.
In such a situation, how do IT Professionals in India, within this kind of family
structure and social-context, respond to and cope with work-family-interface? Does
this work-family conflict have a say in the level of Job Satisfaction? These are some
very pertinent questions that triggered the interest and attention of the researchers to
carry out such a study which will be helpful to IT Professionals, Employers, IT Industry
and the society as a whole.
Hence, the researchers wish to explore the relationship of Work-Family Conflict
with the Job Satisfaction of IT Professionals.

3. Research Problem
The IT Profession seems to be much attractive; one cannot deny the level of stress
experienced by IT Professionals, particularly the Indian IT Professionals. Their
experience of stress does not restrict to their profession alone but also affecting
comparatively a lot in their personal lives also. Often they experience work-family
conflict. It is within this experimental, theoretical and research based background
framework that the researchers thought of examining the nature of interference of work
related issues in the familial environment of IT Professionals and its relationship with
their job satisfaction a strong and predictive factor of burnout.
Though many researches carried out earlier to study the stress among IT
Professionals, many of them just attempted to prove only work role related stress in
them. Few studies were done to measure the social as well as family stressors and many
researches proved the interference of stress factors in the work as well as family. But
none of the study took place so far by correlating work based stress factors interference
in to the family life and relating them with the Job Satisfaction levels of the respondents
being IT Professionals. In short, the present study intends to explore the relationship
of Work-Family Conflict with the job satisfaction of IT Professionals. This Research
Problem has raised the following questions.
1. What are the levels of Work-Family Conflict and Job Satisfaction?
2. What is the relationship of demographic factors with work-family conflict and job
satisfaction?
3. What is the relationship of Work-Family Conflict with the Job Satisfaction of IT
Professionals?
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4. Important Concepts
4.1.

Work-Family Conflict

Work family conflict is experienced when simultaneous pressures from work and family
roles are mutually incompatible. Greenhaus and Parasuraman (1997)1 proposed that
there are two dominant forms of work-family conflict, namely time-based conflict, and
strain-based conflict. Time based conflict is experienced when the time devoted to one
role (eg. the work role) makes it difficult to fulfil the requirements of the other role (eg.
family role). Boles, Howard and Donofrio (2001)2 found that increased level of work
family conflict is negatively related to several different facets of employee job-related
satisfaction.
An employee, who brings home these strain symptoms from work, is unlikely to
participate fully and happily in the family domain. Interactions with family members
can be difficult and trying under conditions of negative emotional spill over from work
(Evans and Bartolome, 1980),3 just as concentration and well being at work can be
threatened if one carries family induced stress into the workplace.
4.2.

Family-Work Conflict

Family-Work Conflict is experienced when simultaneous pressures from family and
work role are mutually incompatible. Family-Work Conflict refers to those problems
arising out of interference of family demands in the work or professional life (Tripti
Singh, Avantika Singh and Prabha Singh, 2007).
4.3.

Work-family conflict vs. family-work conflict

Work-Family Conflict refers to those problems arising out of interference of work
demands in to the family life, whereas, Family-Work Conflict refers to those problems
arising out of interference of family demands in to work life (Yu-Ying Lu).5
4.4.

Job Satisfaction

Job satisfaction is an attitudinal concept central to work psychology (Bass and Barnett,
1972).6 Bullock (1952)7 defined job satisfaction as an attitude, which results from a
balancing and summation of many likes and dislikes experienced in connection with
ones job. Locke (1969)8 defined job satisfaction as a pleasurable or positive emotional
state resulting from the appraisal of ones job values or job experience. According to
Wexley and Yukl (1977)9 job satisfaction is the way an employee feels about his job.
Ilies and Judge (2004)10 have defined job satisfaction as a latent evaluative tendency
of ones job that accounts for the co-variation between work stimuli and responses is
manifested through discrete evaluative states during the working day.
Seybolt (1976)11 supported the idea that job satisfaction is a function of the person-
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environment interaction. Although a number of factors (such as wages, opportunity
for achievement and advancement, security, company, management, social aspects of
job, communication and benefits) are related to the job satisfaction, it is the interaction
among these factors rather than any one of them in isolation that accounts for job
satisfaction.
In simple terms, Job Satisfaction is the way how people feel about their job and its
various aspects. It has to do with the extent to which people like or dislike their job. That
is why job satisfaction and job dissatisfaction can appear in any given work situation.

5. Objectives of the Study
The main objective of the research study is to determine the relationship between the
Work-Family Conflict and Job Satisfaction of IT Professionals. For this, the researchers
have framed the following objectives.
1. To study the level of Work-Family Conflict and Job Satisfaction of IT
Professionals.
2. To study the relationship of demographic factors with that of Work-Family
Conflict and Job Satisfaction.
3. To identify the relationship of Work-Family Conflict with that of Job Satisfaction
IT Professionals.
Hypotheses
Based on the above objectives, the following hypotheses were framed.
1. There is no significant relationship between Demographic Factors and WorkFamily Conflict and Job Satisfaction.
2. There is no significant relationship between Work-Family Conflict with that of
Job Satisfaction.

6. Review of Literature
Thushel Jayaweera A (2005)12 has examined the impact of Work Family Conflict and
Job Satisfaction and Individual’s Passionate Desire to Develop through Management
Development Opportunities. Survey was carried out among 132 managers in ten
classified hotels in Sri Lanka. Findings of the study revealed that Work Family
Conflict is negatively related with Individual’s Passionate Desire to Develop through
Management Development Opportunities. Work Family Conflict was found to have
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a negative relationship with Job Satisfaction but Job Satisfaction was found to
have a positive relationship with Individual’s Passionate Desire to Develop through
Management Development Opportunities.
Katherine J.C. Sang, Stephen G. Ison and Andrew R. J. Dainty (2009)13 evidenced
that those working within the construction industry are exposed to a number of stressors
which potentially negatively impact the well-being, namely; long working hours, high
workload, poor work-life balance, low sense of professional worth and lack of job
security. Additionally there is some evidence architects may also be vulnerable to an
erosion of professional status, low pay and limited scope to use their creative skills. The
researchers explored the job satisfaction of architects who were employed during the
study period within the UK. A questionnaire was used to elicit data from 110 practicing
architects on their occupational well-being and work-life balance. The results of the
study revealed that between 20 and 40 percent of respondents were dissatisfied with their
rate of pay, practice management, promotion prospects, working hours and opportunity
to use their abilities. Additionally the majority of respondents report some work-life
balance difficulties and approximately one-third were considering leaving their current
employer. The causes of poor well-being are associated with organisational factors
rather than factors intrinsic to the work of an architect. Further analysis demonstrated
that those who were self employed may experienced better occupational well-being.
Noryati Ngah, Aminah Ahmad and Maznah Baba (2009) have tested a mediation
model consisting of job satisfaction as the dependent variable, locus of control as the
independent variable and work-family conflict as the mediator. Data were gathered from
159 single mother employees, aged 45 and below and having at least one child, using
self-administered questionnaires. The data were analysed using correlation and multiple
regression analyses. Results of correlation analysis revealed that locus of control was
related to work-family conflict and job satisfaction and work-family conflict was related
to job satisfaction. Results of a series of multiple regression analyses indicated that
work-family conflict partially mediates the relationship between locus of control and
job satisfaction. They suggested that during the screening process of potential recruits,
employers should take into consideration locus of control as one of the important
dispositional characteristics of candidates. Employers should look into the possibility
of designing training programmes to assist employees in taking more control of events
in their work situations. They concluded the study as Single mother employees who
believe that they are in control of the events that happen in their lives seem to be more
satisfied with their jobs and seem to experience less work-family conflict.
Xinyuan Zhao and Hailin Qu (2009)15 investigated the effects of work-family
conflict (WFC) on job and life satisfaction among hotel sales managers in China. Data
were collected by a field survey on 121 sales managers in 26 hotels at the Pearl River
Delta in China. A hierarchical regression analysis by GLM Multivariate was conducted
to test the hypotheses. The results indicated that in contract to the study hypotheses,
hotel sales managers WIF (work interfering with family) had negative effects on job
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satisfaction but not life satisfaction, whereas FIW (family interfering with work) had
negative effects on life satisfaction rather than job satisfaction. The results suggested the
strategic role of family-friendly HR polices in hotel business and also remind potential
limitations to the audience when implying the results in other hotels.

7. Research Methodology
Population
The researchers have targeted six major firms in the IT sector namely 1) Tata
Consultancy Services (TCS) 2) Cognizant Technology Solutions (CTS) 3) Infosys 4)
Wipro 5) HCL and 6) Microsoft Corporation India (Pvt.) Ltd., having offices both
at two major cities (to have uniformity) namely Bengaluru (Karnataka) and Chennai
(Tamilnadu) as the former is considered as the IT Hub of India and the later is
equivalently having major IT firms. All categories of IT Company employees are
included in the population.

Sampling Design
Sample
The researchers by adopting Quota Sampling method have selected twenty five
employees from each of the six companies mentioned above in two cities constituting
300 respondents. The researchers have not differentiated respondents based on their
designation. The researchers have personally visited the above mentioned IT Companies
and the required data was collected from the IT Professionals who voluntarily came
forward to respond to the questionnaire. Hence, the sampling technique adopted for this
study is Quota Cum Accidental Sampling Method.
Pilot study
A pilot study was carried out in all the six firms of both the cities. Three respondents in
each firm were selected and the tool was administered to them. All the 36 respondents
were promptly responded. Based on the pilot study, the researchers confirmed that no
change is required in the questionnaire.
Questionnaire
The researchers have designed a questionnaire with the following three parts.
Part I Personal Information;
Part II Work-Family Conflict Scale (Netemeyer, Boles and McMurrian)16; and
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Part III Job Satisfaction Questionnaire (Shailendra Singh)17;

Part I Personal information
This part of the questionnaire consists of questions relating to Demographic Factors and
few other personal factors relevant for the study.
Part II Work-family conflict scale (WFC Scale)
This part is to know the extent to which work demands interfere with family related
obligations. For this purpose, the researchers have used the scale called Work-Family
Conflict Scale developed and standardised by Netemeyer, Boles and McMurrian in
1996. Originally, this scale consists of 5 statements. The researchers have also taken
all the five statements of this scale. Both the original tools have five point likert scale
to represent the agreement of the respondents with the statements namely, Strongly
Disagree, Disagree, Neither Agree nor Disagree, Agree and Strongly Agree. But
the researchers have eliminated Neither Agree nor Disagree scale so as not to avoid
response to any statement by the respondents. Hence, four point likert scale is adopted
to represent the agreement with the statements as Strongly Agree, Agree, Disagree and
Strongly Disagree. Though all the five statements were adopted negative statements
were converted into positive statements to remove the respondents hesitation while
answering the questions.
Part III Job satisfaction questionnaire (JSQ)
This is the last part of the questionnaire. This part is to measure the Job Satisfaction
level of the respondents. For this, the researchers have used the questionnaire called the
Job Satisfaction Questionnaire consisting of 20 statements developed and standardised
by Shailendra Singh. The original questionnaire has five points namely 1, 2, 3, 4 and
5 to represent the agreement with respect to satisfaction about the statements as Very
Dissatisfied, Dissatisfied, Neutral, Satisfied and Very Satisfied respectively. But the
researchers have made a small change with respect to the scaling though they have
adopted all the statements as it is. Four point likert scale is adopted to measure the
responses as Very Much Satisfied, Satisfied, Dissatisfied and Very Much Dissatisfied.
There is no scale to represent Neutral so as to obtain compulsorily the responses for all
the statements.
Reliability Test
In order to test the reliability of the questionnaire cronbach alohpa test was carried out
and the value came to 0.761. Hence it can be concluded that the tool designed and used
for this study is reliable.
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Analysis and Interpretation
The researchers have applied the appropriate statistical tools like Frequencies, ChiSquare Test, Correlation, Students t-test and Factor Analysis so as to draw the results
and findings of the study.
Level of Work-Family Conflict and Job Satisfaction
The following table shows the level of work-family conflict and job satisfaction of IT
Professionals.
LEVELS
High
Moderate
Low
Total

Work-Family Conflict (WFC)
Frequency
Percentage
96
32
204
68
300
100

Job Satisfaction
(JS)
Frequency
Percentage
258
86
36
12
06
02
300
100

Table 1: Level of Work-Family Conflict and Job Satisfaction of IT Professionals

Work-Family Conflict (WFC) Level
It is viewed from the above table that more than 2/3rd of the respondents i.e., 68 %
are experiencing moderate level of work-family conflict and only less than 1/3rd of the
respondents were found to be experiencing high level of work-family conflict. It is also
to be noted that there is no one experiencing low level of work-family conflict.
Job Satisfaction (JS) Level
The above table indicates that more than 4/5th of the respondents are highly satisfied
and only 12% of the respondents come under the category of moderately satisfied with
their job. Though not considerable, 2% of respondents were experiencing low level of
job satisfaction.

8. Testing of Hypotheses
To study the relationship of demographic factors with that of Work-Family Conflict and
Job Satisfaction, the following hypothesis is formulated.
There is no significant relationship between Demographic Factors and
Work-Family Conflict and Job Satisfaction.
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The above mentioned hypothesis is tested using the chi-square test in the following
discussions.
Demographic Factors and Work-Family Conflict (WFC)
In order to test the relationship between demographic factors including few other
important personal factors and work-family conflict (WFC), various hypotheses were
formulated which are discussed below.

Sl.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13

Factors Compared
Age & WFC
Gender & WFC
Marital Status & WFC
Family Type & WFC
Family Size & WFC
Educational Qualification
& WFC
Designation & WFC
Experience & WFC
Remuneration & WFC
Working Hours & WFC
Working Shift & WFC
Spouse Working Status &
WFC
Nature of Spouse Work &
WFC

Chi-Square
Value
8.910
1.557
3.793
6.236
20.763
16.099

Degrees
Freedom
3
1
3
1
2
5

of

Significance

13.433
16.858
6.391
9.079
5.954
1.265

4
4
4
2
4
1

0.009
0.002
0.172
0.011
0.203
0.261

18.074

3

0.000

0.031
0.212
0.285
0.013
0.000
0.007

Table 2: Demographic Factors and Work Family Conflict (WFC)

The chi-square analysis showed that there exist a significant relationship of age,
family type, family size, educational qualification, designation, experience, working
hours and nature of spouse work with that of Work-Family Conflict of IT Professionals.
But there exist no significant relationship of gender, marital status, remuneration,
working shift and spouse working status with Work-Family Conflict of IT Professionals.
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Demographic Factors and Job Satisfaction
In order to test the relationship between demographic factors including few other
important personal factors and job satisfaction, various hypotheses were formulated and
the following table gives us the chi-square analysis results.
Sl.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13

Factors Compared
Age & JS
Gender & JS
Marital Status & JS
Family Type & JS
Family Size & JS
Educational
Qualification & JS
Designation & JS
Experience & JS
Remuneration & JS
Working Hours & JS
Working Shift & JS
Spouse
Working
Status & JS
Nature of Spouse
Work & JS

Chi-Square
Value
49.512
7.022
9.831
7.089
25.129
44.149

Degrees
Freedom
6
2
6
1
4
10

of

Significance

39.171
11.742
14.959
10.185
12.373
7.311

8
8
8
4
8
2

0.000
0.163
0.060
0.037
0.135
0.026

15.578

3

0.001

0.000
0.030
0.133
0.029
0.000
0.000

Table 3: Demographic Factors and Job Satisfaction
The chi-square analysis showed that there exist a significant relationship of age,
gender, family type, family size, educational qualification, designation, working hours,
and nature of spouse work with Job Satisfaction of IT Professionals. But there exist no
significant relationship of marital status, experience, remuneration, working shift and
spouse working status with Job Satisfaction of IT Professionals.
Relationship between Work-Family Conflict (WFC) and Job Satisfaction (JS)
The objectives of the study include identifying the relationship between work-family
conflict (WFC) and job satisfaction (JS) of IT professionals. For this purpose the
following hypothesis was formulated.
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There is no significant relationship between work-family conflict and job
satisfaction.

For testing this hypothesis, correlation analysis and paired sample t-test was applied.
The following two tables show the summary of correlation and t-test.

Sl. No.

Variables

Mean

S.D.

1.

Work-Family
Conflict (WFC)

12.50

1.49

2.

Job
Satisfacation
(JS)

63.76

12.05

r

t (d.f. 299)

r value

Sig. Level

t value

Sig. Level

0.163

0.005

-74.653

0.000

Table 4: Relationship between WFC and Job Satisfaction

Since the level of significance in case of t-test is less than 0.05 Ho is rejected.
Therefore it can be concluded that there is a difference in the mean value between WorkFamily Conflict (WFC) and Job Satisfaction (JS).
As far as correlation between Work-Family Conflict (WFC) and Job Satisfaction
(JS) is concerned there exist a correlation (r = 0.163) at 0.05 significance level and as
the significance level is less than 0.05 Ho is rejected. Hence it can be concluded that
there exist a significant relationship between Work Family Conflict and Job Satisfaction.

9. Factor Analysis
In order to analyse the data further, factor analysis was carried out to know the inter
correlations between factors studied and to analyse among the factors which of the
factors contribute to the maximum.
Factor Analysis was carried out for Job Satisfaction consisting of 20 factors. Factor
Analysis was not used for Work Family Conflict (WFC) as the statements are only five
in the scale.
Factor Analysis for Job Satisfaction (JS)
The following table shows the result of factor analysis for Job Satisfaction.
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Table 5:Factor Analysis (Initial Eigen Value) (Job Satisfaction)

The above table shows that the extraction of Initial Eigen Value by adopting
Principal Axis Factoring Method. It is clear from the above table that among the 20
variables, only two factors whose Eigen values are more than one is selected. The
factors are JSQ-2 (Freedom in Work) and JSQ-14 (Variety of Task in the Job).
Factor matrix called Rotated Component Matrix was used to know that among the
two variables, which variable correlates very much and thus considered as contributing
factors for the job satisfaction of IT Professionals on hierarchy basis.
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Table 6:Factor Matrix (Rotated Component Matrix) (Job Satisfaction)
The above table shows 2 different levels consisted of group of factors which
contribute to the Job Satisfaction of IT Professionals. The following table explains
in detail these group of factors classified in 2 levels which are named based on some
common feature exist among the factors come under each group.
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Level 1 - [Job Content, Freedom and Opportunities]
Contributing Factor

Value

Factor Explanation

Job Satisfaction Question (JSQ) -18

.812

Power and prestige in the job.

Job Satisfaction Question (JSQ) -17

.782

Chances to learn new things.

Job Satisfaction Question (JSQ) -15

.765

Job security.

Job Satisfaction Question (JSQ) -12

.750

Attention paid to employees suggestions.

Job Satisfaction Question (JSQ) -19

.738

Opportunities to make decisions.

Job Satisfaction Question (JSQ) -20

.701

Opportunities
worthwhile.

Job Satisfaction Question (JSQ) -10

.700

Chances of promotion.

Job Satisfaction Question (JSQ) -11

.699

Management style.

Job Satisfaction Question (JSQ) -14

.674

The amount of variety in the job.

Job Satisfaction Question (JSQ) -13

.661

Working Hours

Job Satisfaction Question (JSQ) -16

.646

Opportunity to help others with personal
problems at work.

Job Satisfaction Question (JSQ) -8

.611

Relationship between Management and
Employees.

Job Satisfaction Question (JSQ) -7

.590

Opportunities to use abilities.

Job Satisfaction Question (JSQ) -2

.501

Freedom in choosing working method.

to

achieve

something

Level 2 - [Industrial Relations, Working Conditions and Recognition]
Contributing Factor

Value

Factor Explanation

Job Satisfaction Question (JSQ) - 8

.520

Relationship between Management and
Employees.

Job Satisfaction Question (JSQ) -7

.555

Opportunities to use abilities.

Job Satisfaction Question (JSQ) -1

.787

The physical work conditions.

Job Satisfaction Question (JSQ) -4

.711

Recognition for good work.

Job Satisfaction Question (JSQ) -2

.710

Freedom in choosing Working Method.

Job Satisfaction Question (JSQ) -5

.708

Satisfaction with Immediate Boss.

Job Satisfaction Question (JSQ) -3

.681

Satisfaction with Colleagues.

Job Satisfaction Question (JSQ) -6

.652

Amount of given responsibility.

Table 7: Factor Matrix for Job Satisfaction 2 Levels Explained
The above table showing the factor matrix analysis reveals that at the first
level Job Content, Freedom and Opportunities and at the second level, Industrial
Relations, Working Conditions and Recognition are contributing to Job Satisfaction of
IT Professionals.
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10. Limitations of the Study
1. The companies from which samples were drawn are only MNCs.
2. Employees of Call Centres both domestic and international were not included in
the study.
3. Employees of Off-Shore Projects are also excluded.
4. No mention of Transgenders.
5. Solo Living and Living Relationship Concepts are ignored.
6. This study is restricted to Chennai and Bangaluru Cities only due to resource and
time constraints.
Suggestions For Tackling Work Family Conflict
It is a known fact that very few IT companies have done anything substantial to tackle
WFC. It has been realized that overemphasising the achievement oriented work cultures
and simply linking employee motivation with material incentives may not always
increases job satisfaction among employees. The stress factor is intangible and cannot
be quantified so easily, and thus neglected. It is a great hidden cost for the companies.
In recent times, many companies are waking up and are taking Work Family Conflict as
a serious concern for their employees.
The organisations are suggested to concentrate on stress management workshops,
training programmes, time-management techniques, work-life and family-life
integration programmes, providing moral education, counseling through psychiatrists,
permitting to go on different leaves like marriage leave, parental leave, maternity leave,
paternity leave and bereavement leave, conducting stress audit and hypnosis by expert
to tackle work-family conflict.
It is suggested that the IT Companies at their level should try to diagnose the root
cause of WFC and then try to rectify the problem from its origin. Unrealistic targets,
communication gap, and negative motivation which are some of the root causes, should
be avoided. It is advised not to stick with one or two techniques known to them or
practiced in their firm rather it is suggested to try other alternatives mentioned above
depending on the basic nature and root of WFC. It will work out and as an organisation
it can manage the said WFC.
However, all the factors that cause WFC among employees may not be controllable
for the organisation. Moreover, the causes and effects of WFC are often different
for different employees. So, along with the organisational level programmes, it is
important for the organisations to build awareness and encourage employees to adopt
stress management techniques at their own individual levels. It is also quite evident that
any organisational level intervention technique is not without limitations in terms of
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ensuring a long term healthy stress-free work environment for its employees. Infact, the
role of organisations in stress management is more of a facilitator than anything else.
Therefore, managing stress should be an equal responsibility of the individuals as well.
It is the job of individual employee to indentify, the particular stress factor(s) which find
its/their source in work place and travels to the houses and homes, so as to opt a suitable
strategy to cope with.
An individual cannot change the world, but he can change his reactions to situations
by changing himself. Simply, inculcating a general habit of being organised and
managing time by prioritising tasks according to their importance takes a lot of pressure
out of our daily lives. Besides, every individual has to understand his own strengths and
limitations and should not strive beyond his capacity. Adopting a healthy lifestyle means
proper diet, routine sleep, regular exercises, and taking some time out for ourselves for
the things that we like. But on the other hand, taking to smoking or drinking may
temporarily help one to cope with stressful situations but at the same time they do
serious damage to our health in the long run.

11. Conclusion
The most important thing for individuals to remember is that WFC is created by peoples
reactions to situations, rather than the situations themselves. The growing WFC among
IT employees in recent times has reached to an alarming level as indicated by various
studies. Just like workplace stress, WFC also not only threatens to the individual
health of employees working in IT companies but also brings down the organisational
productivity in the long run (though indirectly). Managing WFC in growing economies
like India that too in a sector like IT industry has become quite a challenge as there
is a mismatch between existing health infrastructure and the pace at which IT industry
is expanding. The Government and the policy makers have to assist the IT companies
in bringing stringent rules and guidelines for the organisations and develop adequate
health infrastructure inside the companies as well as outside the companys compound.
The thrust should be more towards promoting preventive healthcare practices.
The IT companies cannot simply concentrate on organisational role stress alone.
They have to equally concentrate on WFC too and its impact on the job satisfaction as
all is inter-correlated and inter-related except a few. The IT companies should consider
its employees as its valuable asset. Each and every employee working at different
capacities plays an important role in the development of the organisation. Therefore,
understanding, accommodating and giving sympathetic approach to manage the IT
employees WFC will certainly increase the job satisfaction among them and in turn
organisational productivity and effectiveness will improve.
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Abstract
The present study deals with the e-learning tools used by users of educational
institutions in Villupuram district. The study done in randomly selected
institutions, for gathering the primary data about the frequency, search techniques
of searching and accessing e-books, database and e-journals.E- Journals and
e- books are most popular types of e-resources used by academic and other
information seeker all over the world. The Search concluded that library users
in the educational institutions are aware of the availability of the e-resources and
also familiar in accessing them for their academic and research endeavour.
Keywords: E-Learning Tools - Educational Institutions.

1. Introduction
E-learning is playing a vital role on present academic users on seeking information.
Now all the forms of information could be shared with the help of ICT. The information
provider taking more effort to create all the information in electronic formats. It is
more convenient to the information provider as well as the information seeker than the
traditional materials. Now traditional library enter into the digital library world. All
the resources being digitalized for accessing globally by the user. The professional also
works in information centre and academic library have the sound skill on operating
the computer with ICT tools. E-learning tools plays an important role on sharing and
accessing information. All the kinds of information seeking and gathering by using elibrary tools.The e-library tools used widely in the world to fulfill the requirement of the
academicians requirement.
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2. E-Learning
E-learning is commonly referred to theworldwide use of networked ICT in teaching and
learning purpose. These include online learning, virtual learning, distributed learning
network and web-based learning. E-learning is an approach to facilitate and enhance
learning with the help of computer and communications technology. Such devices can
include personal computers, CD-ROMs, digital television, PDAs and mobile phones.
Communication technology enables the use of the internet, e-mail, discussion forums,
collaborative software, and team learning systems.

3. Review Of Literature
Ali [1] found that Boolean logic and truncation are most used search facilities. However,
the users feel difficulty because of the lack of printing facilities and inadequate number
of terminals, which discourages them from accessing e-journals. Borrego and Urbano
[2], they submitted that almost hundred percent respondents preferred PDF format for
downloading the e-journal articles than the HTML format. The results showed that there
is a strong correlation between the number of articles downloaded and abstracts viewed
of a title, so that the rankings of titles by articles downloaded and abstracts viewed are
practically identical.
Madhusudhan [3] given opinion that e-journals perform an increasingly important
role in research. His study showed that there is an ever increasing demand for
subscriptions of more e-journal titles. There appears to be some need for academics
to be provided with training in using e-journals. Majority of the respondents strongly
attest to the fact that they need proper training/orientation for searching e-journals.
Moin Ahmad and Panda, K.C [4] study indicates that the use of e-resources in
the institutes studied was reasonably high. It is concluded that 100% of respondents
used e-resources, there is lack of awareness among the respondents in regard to
the effective usage of e-resources, more particularly the CR-ROM databases and
OPAC services, confirmed to some extent the lack of knowledge and use of libraries
specific resources and supported the suggested problem that its e-resources are
underused.Halima SadiaEgberongbe [5] showed that majority of teachers and research
scholars are dependent on e-resources to get desired and relevant information. It
was however, revealed that practical uses of e-resources are not up to the worth in
comparison to investments made in acquiring these resources.
Baljinder Kaur and Rama Verma [6] findings show that a large number of users have
started using electronic journals. The users access e-resources more from the hostels and
computer centre as compared to the library. The use of library has decreased because
information is easily available to the users through Internet and Intranet connectivity
provided in the institute.
Sabouri, et al [7] Electronic library resources are invaluable research tools which
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complement print-based resources in any traditional library; they provide access to
information that might be restricted to the user because of geographical location or
finances.

4. Objectives of the study
• To analyse the various e-resources.
• To analyse the places of accessing e-resources.
• To find the purpose of using e-learning tools.
• To find the search engine used for searching information.
• To find the several network which help to find information.

5. Hypothesis
Hypothesis have been framed as,
H0 - There is no difference between the purposes of using e-learning tools.
H1 - There is a difference between the purposes of using e-learning tools.

6. Methodology
The survey method was used to investigating the access and awareness of e-learning
tools among users in educational Institutions in Villupuram District. The questionnaires
was constructed and distributed to the users who are working in various educational
institution in Villupuram District.
6 Educational institutions have been selected randomly. They are
1. Paulsons Teachers Training College
2. Sri Lakshmi College of Education
3. Siga College of Education
4. Sri Rangapoobathi college of Education
5. A.K.T Memorial College of Education
6. T.S.M College of Education
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150 questionnaires have been prepared and 25 questionnaires have been distributed
to each institution for collecting the primary data. 141 questionnaires were filled by
the users and returned. The responses rate is 94%. Based on the collected data some
statistical tools like simple percentage and Anova were used.

7. Analysis of Data and Interpretation
This is an attempt to find out the knowledge and awareness of e-learning tools among
users of selected educational institutions in Villupuram District.
Teaching Professional
No.
%

M.Ed
No. %

B.Ed
No. %

Total
No. %

Yes

32

84

26

76

43

62

101

72

No

6

16

8

24

26

38

40

28

38

100

34

100

69

100

141

100

Sl.No.

Having Awareness

1
2
Total

Table 1: Awareness Regarding E-Learning Tools
Table 1 indicates that 84% of the teaching professional noted that they having
awareness on e-learning tools. 62% of B.Ed students and 76% of M.Ed students
were got the awareness of e-learning tools. Remaining 38% of B.Ed and 24% of
the M.Ed students were replied about no awareness of the e-learning tools. 72% of
respondent were replied that they have aware of the e-learning tools, 28% of them have
no awareness of the e-learning tools.
Teaching Professional

Sl.No.

E-Resources

1
2
3
4
5

E-Books
E-Journals
E-Newspapers
Databases
E-Project Report

No.
38
38
10
18
11

%
100
100
26
47
29

M.Ed
No. %
34 100
26
76
6
18
21
62
14
41

B.Ed
No. %
49 71
49 71
21 30
32 46
41 59

Total
No. %
121 86
113 80
37 26
71 50
66 47

Table 2: E-resources used by users
Table 2 shows that among121 respondents student-teachers were preferred the ebooks, 113 respondents were access the e-journals. 71respondentwere used and access
the database,66 are using e-project report and 37 are using e-newspaper for accessing
general information.
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Main Library
No.
%

Home
No. %

Teaching Professional

12

32

28

74

4

11

38

100

2

M.Ed

24

71

17

50

15

44

26

76

3

B.Ed

41

59

6

9

47

68

59

86

Sl.No.

Respondents

1

Total

77

51

Browsing Centre
No.
%

Smart Phone
No.
%

66

123

Table 3: Place of Accessing E-Resources
Table 3 shows that out of 141 respondent 77 respondent accessing the e-resources in
main library, 51 respondent are in home, 66 respondent are in browsing centre and also
123 respondent are accessing the e-resources by the smart phone.
Sl.No.

Purposes

Teaching Professional
No.
%

M.Ed
No. %

B.Ed
No. %

Total
No. %

1

Project

36

95

18

53

22

32

76

24

2

Assignment

18

47

11

32

27

39

56

17

3

Notes Preparing

38

100

28

82

49

71

115

36

4

Research work

17

45

4

12

0

0

21

7

5

Job/Career development

26

68

17

50

12

17

55

17

Table 4: Purpose of Using E-Learning Tools
Table 4 indicates that purpose of using e-learning tools, out of 141 respondents 115
of them using e-learning tools for the purpose of notes preparing, 76 are using for the
project purpose, 56 are using for assignment purpose, 55 are using for job and career
development and the least 21 are using for research work. The purpose of using ELearning tools were analysed by computing ANOVA and the results are presented in
table-5
Source
Between Samples
Within Samples
Residuals
Total

Sum of squares
603.619
359.110
2274.1426
3236.8732

d-f
140
4
560
704

Mean square
4.312
89.78
4.06

f

Sig

20.82

.000

Source : Computed data

Table 5: Purpose of Using E-Learning Tools ANOVA Table
The result showed that the f value was 20.82 indicating the significance at 5% level.
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Hence it was informed that there was a significant difference between the purpose of
using E-learning tools.
Sl.No.
1
2
3
4
5

Search Engines
Google
Alta Vista
Yahoo
MSN
Info Seek

Teaching Professional
M.Ed
No.
%
No. %
26
68
23 68
4
11
2
6
6
16
7
21
2
5
2
6
0
0
7
21
38
41

B.Ed
No. %
51 74
0
0
18 26
0
0
0
0
69

Total
No. %
100 49
6
3
31 15
4
2
7
3
148

Table 6: Using search engines for information
Table 6 shows the users were frequently using search engines for information, 100
respondent using google search engine for obtaining the information and yahoo is used
by 31 respondents for searching the related information.
Sl.No.

Particulars

1
2
3
4
5
6

Facebook
Twitter
Youtube
Blogs
Wikis
Slideshare

Teaching Professional
No.
%
29
76
23
61
20
53
11
29
8
21
3
8

M.Ed
No. %
19 56
13 38
11 32
9
26
8
24
1
3

B.Ed
No. %
14 20
10 14
9
13
7
10
5
7
4
6

Total
No. %
62 30
46 23
40 20
27 13
21 10
8
4

Table 7: Using Social Networking for information
Table 7 shows the users preferable social networking for information. 29
respondents of Teaching professional, 19 respondents of M.Ed students and 14
respondents of B.Ed students were preferred Facebook. Out of 141, 62 respondent
preferring face book for information, 46 respondents using twitter for information, very
less number of respondents using slideshare for information.

8. Recommendation
The e-resources, covering e-books and e-journals have to be subscribed or purchased
for fulfilling the requirement of the information seeker, Orientation and training courses
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can be conducted, this will help to a small segment of users who are not thorough or
familiar in accessing these sources available on the web.

9. Conclusion
An electronic resource has become popular among the information users at higher and
lower education level. Information provider come out with electronic version of books
and journals in large number day by day users are becoming familiar in accessing
e-books and e-journals on the web. They are dependingthe library for accessing
e-resources, e-journals and e-books. It can be concluded that library users in the
educational institutions are aware of the availability of the e-resources and also familiar
in accessing them for their academic and research endeavour.
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Abstract
Human resource is the most valuable asset of an organisation when compared with
money or physical equipments. It is an important economic resource, covering all
human resources like productive and service sectors and other economic activities.
Globalization has changed the perception of various sectors. However, the role
of transport in the economic development is usually discussed in relation to
its contribution to the development of domestic trade and public utility. The
ability of a country and particularly the more isolated communities within the
country to participate in trade, education, cultural and innovations depend on the
quality of transport. Globalization, liberalization and privatization can provide
the appropriate transport infrastructure. The transport sector is an important
component of the economy impacting on development and the welfare of the
population. When transport system are efficient, they provide economic and social
opportunities and benefits that result in positive multiplier effect such as better
accessibility to markets, employment and additional investments.
Keywords: Job Involvement, Job Stress.

1. Introduction
Job involvement has attracted the attention of management scientists and organisational
psychologists. This variable is being studied with different perspective in the
organisation. It has great importance and significance in the organisational development.
Job involvement in general term refers to the commitment that a worker shows in his
work. Stress is an emotionally upsetting condition of mind which occurs in response
to adverse external influence. Stress raises the level of hormone and a neurotransmitter
and corticosterone in the body, which leads to the increase of heart beat rate, respiration,
blood pressure, less job involvement and puts more physical stress on bodily organs.
When something pleasant happens around an individual or puts an individual in a state
of strain or pressure, it is called Stress.
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2. Definition
Lodhal and Kejner (1965)1 have defined job involvement ”as the degree to which a
person is identified psychologically with his work or the importance of work in his total
self-image”. The authors also have defined job involvement ”as the degree to which a
person’s work performance affects his self-esteem. The use of these two definitions is
justified by the authors on the basis that job involvement is multidimensional in nature.
Pareek (1993)2 in his literature review of stress has stated that some organisations
manage to generate a more harmonious work atmosphere, whereas others have greater
friction and tension. Human behaviour in an organisation is influenced or directed
by several physical, social and psychological factors. One of the key concepts to
understand the integrations of the individual with an organisation is assigned to him
within the overall structure of the organisation.

3. Statement of the Problem
Work is the central part of almost everyone’s life. The concept of job involvement
determines the behaviour of human component in the work context, and maximization
of organisational effectiveness depends on the achievement of the highest level of
job involvement on the part of the members of the organisation. The environment
of the organisation is an attempt to create a disposition of even mindedness on the
part of the individual towards any given task, because of less involvement and high
stress in job. Maximisation of organisational effectiveness completely depends on the
degree of job involvement and job stress on the part of the employees working in the
organisation. When stress is sustained for a long period of time, the problem becomes
significant. Since India is a country of labour surplus economy, getting employment
is must not only for self development, but also for the development of the country.
Transport employees are no exception to this. Though many researches had been
carried out earlier to study the job involvement and job stress among bank employees,
Information Technology professionals, middle level managers, Marketing executives,
Nurses, Teachers, Dabbawalas (lunch box Suppliers), Retail, Public and Private sector
employees, none of the study took place so far by correlating Job Involvement and Job
Stress among Transport employees. Hence, Job involvement and job stress of transport
employees is taken up as the problem for the present study.

4. Significance of the Study
Though researches have been conducted in the past decade, more researches are required
in the field of Job Involvement and Job Stress and its associations with other variables.
Every human being expects social recognition, best job and a peaceful life. Job
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involvement plays a vital role in the modern era of employment crisis, disappointment,
dissatisfaction and stress. Moreover, the relationship between job involvement and job
stress will be different for different levels of employees. It has also been hypothesized
that job involvement can be partially accounted for certain life style stressors. The
effect of demographic variables like age, gender, marital status, family size, educational
qualification, type of employment, job type, monthly income, experience, working
hours and work place may also affect the job involvement. Identifying the different
levels of job involvement and job stress of the transport employees would enable the
researchers to contribute facts and appropriate recommendations to the public and
private transport corporation so as to help them to increase the job involvement and
maintain the level of stress of the employees. The transport corporation can design
periodical training programme to help their employees refresh their capacity so that
they will be able to increase their job involvement and encounter the stressful situation
successfully and thus lead a quality life and also sustain their service and safeguard the
interest of the transport corporation.

5. Objectives of the Study
• To measure the degree of Job Involvement among the Transport Employees.
• To measure the Level of Organisational Role Stress among the Transport
Employees.
• To study the relationship between Demographic Factors and Job Involvement of
Transport Employees.
• To study the relationship between Demographic Factors and Job Stress among
Transport Employees.
• To study the relationship between Job Involvement and Job Stress among
Transport Employees.
• To Compare Organisational Role Stress in employees serving Public Transport
and Private Transport Companies.
• To study the relationship between level of job stress and Coping mechanism
adopted by the employees.

Hypotheses Tested
• There is nosignificant relationship between Demographic factors and Job
involvement.
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• There is no significant relationship between demographic factors and Job Stress.
• There is no significant relationship between Job involvement and Job Stress.
• There is no significant relationship on organisational role stress between public
and private transport employees.
• There is no significant relationship between organisational role stress and coping
mechanism.

6. Research Methodology
There are 4720 drivers and conductors (hereafter called as transport employees) working
in government and private sector in Vellore District (sources: Government and Private
Transport Employees Association, Vellore) when the study was undertaken in 2013.
Out of 4720 employees, 3678 are working in government transport corporations and
1042 are working with private bus owners. The researchers selected 552 employees
from Government Transport Corporation and 156 from Private Sector by simple random
method which represents fifteen percent of total population. So, the final sample for the
present study consisted of 708 respondents.

7. Review of Literature
Venakatachalam et al. (1998)3 have carried out a study on banks, schools and
government offices sub-ordinates. The study was aimed to find out the effect of job level,
organizational identity on job involvement and job satisfaction. The results showed
that the supervisors were more job involved and more satisfied from their job when
compared to their sub-ordinates.
Kuruuzum et al. (2009)4 in their paper have tried to determine the structural
relationships between job involvement, job satisfaction and three dimensions of
organizational commitment in the Turkish hospitality industry. Results showed that
job involvement, effective commitment, and normative commitment increase job
satisfaction; and job involvement affects effective and normative commitment.
Ouyang (2009)5 has conducted a study to explore the cause relationship among the
job uncertainty, job involvement, job stress and job performance of banking service
personal under economic depression. The empirical result of his study found that job
instability of banking service personnel has negative influence on job performance and
job involvement.
Shreekumar Menon (2010)6 in his study has found that job stress among the
employees of selected banks in Mumbai shows that male employees are more
comfortable with working hours than female employees and absence of stress
management techniques has not affected the employees in any way.
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Neelamangalam. R. and Asrafi. S. (2010)7 have studied the stress level of middleaged people working in banks who have experienced more stress, similarly, employee
with less experience and temporary employees also experienced more stress.
Ramananda Singh, H and Sonit Dutta (2011)8 have explored that occupational Stress
variables such as role overload, role authority, role conflict, lack of senior support
contributes to occupational Stress.
Shreekumar Menon and Mehul Raithatha (2012)9 have made a study on
occupational Stress of Dabbawalas of Mumbai (Tiffin Suppliers) who experience more
stress and found that the stress did not affect their salary, job duration, transport facilities
and place of work.
Poorna and Anadaraj (2013)10 have revealed that the women mill workers (Number
of respondents 116) are in stressful situation and they were facing serious health
problems like muscle ache, back pain, contractions of muscles, vitamin and mineral
deficiency, respiratory problem, damage to reproductive organs and liver and kidney
damage.

8. Results and discussion
In this chapter, the data relating to job involvement and job stress among transport
employees are analysed. The hypotheses formulated with respect to demographic
variables in relation to job involvement and job stress of transport employees are tested.

Level of Job Involvement and Age of the Respondents
In order to test the relationship between the level of job involvement and age of the
respondents, the following hypothesis was framed.
H0 : There is no significant association between age and level of job involvement.
H1 : There is significant association between age and level of job involvement.
Age
25-35 Years
36-45 Years
Above 45 Years
Total

Level of Job Involvement
Low
Moderate High
33
86
24
66
230
58
43
132
36
142
448
118

Total
143
354
211
708

Table 1: Relationship between Level of Job involvement and Age of the Respondents
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Chi -Square Test
Chi-Square Value
1.452

Degrees of Freedom
4

Level of significance
0.835

Table 2: Chi-Square Test
The age and level of job involvement could also have some positive influences
in their job. It could be stated that job involvement is associated with the age of
the respondents. However Chi-square test has been done to find out the statistical
association between the age and level of job involvement. Since the level of significance
is more than 0.05H0 is accepted and hence it could be stated that there is no relationship
between age and level of job involvement. The finding of the present study agrees with
the finding of Gurin et al (1960).
Job Involvement
Job
Involvement

Working
Hours per day
-.108∗∗

Pearson
1
Correlation
Sig. (2-tailed)
.004
N
708
708
∗∗
Working
Pearson
-.108
1
Hours per day Correlation
Sig. (2-tailed) .004
N
708
708
** Correlation is significant at the 0.01 level (2-tailed)

Table 3: Relationship between Working Hours and Job Involvement- Correlation
The above table shows the correlation between the working hours and the Job
Involvement of the respondents. The ’p’ value of the two correlated variables is 0.108 which is more significant at 0.05 levels. Therefore it could be stated that there is
statistically significant relationship between the job involvement and the working hours
of the respondents. Hence, it could be inferred that there is a relationship between the
two specified variables, as the results show that working hours play a significant factor
in deciding the job involvement of the transport employees.
The below table shows that there is no significant difference found in the respondents
with regard to their job stress (Government, Mean = 160.21, Private, Mean = 159.85)
which is not significant. The independent sample’t’-test reveals that (t: 0.17, d.f: 706

Anbalagan. K and Noor Mohamed. A
Group
Statistics
Job
Stress

Type
of
Employment

No.
of
Respondents
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Mean

S.D

Government

552

160.21

23.290

Private

156

159.85

23.325

t-test for Equity Means
t

d.f.

p-value

0.17

706

0.865

Table 4: Relationship between job stress and Type of Employment - Independent
Sample ’t’ Test
and p > 0.05) the mean score of job stress does not significantly differ by the course of
employment (Driver and Conductor) of the employees. Hence, it can be concluded that
the type of employment does not determine the job stress of transport employees.
Relationship between job Involvement and Job Stress
In order to determine the relationship between job involvement and job stress, various
hypotheses were formulated which are discussed below.
H0 There is no significant association between the score level of Job Involvement and
the score level of Job Stress.
H1 There is significant association between the score level of Job Involvement and
the score level of Job Stress.
Score Level of
Job Involvement
Low
Moderate
High
Total

Score Level of Job Stress
Low
109
311
78
498

Moderate
21
78
21
120

Total
High
12
59
19
90

142
448
118
708

Table 5: Relation between Job Involvement and Job Stress of the Responents

Chi-square test
Job involved employees will develop more sense of responsibility and identification with
their job. They conceptualize themselves to a greater degree as an employee in terms
of work role. Such inherent and strong characteristics improve the quality of work and
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Chi Square Value
4.854

Degree of Freedom
4

Level of Significance
.303

Table 6: Chi-square test
the job involved employees perceive the job situation as being central to them and their
identity. Individual employees can have a variety of reactions to job stress. They can
react emotionally, by feeling frustrated or anxious, happy excited and less job involved
and depressed. The chi-square significance level is 0.303, which is more than the 0.05
significance level, hence, the null hypothesis (H0 ) is accepted. It can be stated that there
is no significant relationship between the score level of job involvement and the score
level of job stress.
Coping Methods Adopted
Regularly
Occasionally
Not at all
Total

Stress Level
No-Stress Stress
54
51
42
57
213
301
309
409

Total
105
99
504
708

Table 7: Relationship between Coping Methods adopted by the Respondents and their
Job Stress

Chi-square test
Chi Square Value
1.701

Degree of Freedom
2

Level of Significance
0.002

Table 8: Chi-square test
Stress varies from job to job, and certain jobs are associated with mental stress.
Similarly experienced persons have more stress bearing capacity. The employees are
personally responsible for their mental and physical health. Employee with high social
need involves himself with colleagues, talking to friends and this kind of social support
both in society and at work place enhances the stress bearing capacity. The chi-square
significance level is 0.042, which is less than the 0.05 significance level, hence H0 is
rejected. It can be concluded that there is significant association between job stress and
coping mechanism adopted to reduce stress level.
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Relationship between Job Involvement and Organisational Role
Stress
In order to determine the relationship between job involvement and organisational role
stress, correlation analysis was carried out. The following correlation matrix shows
the relationship between job involvement and organisational role stress of transport
employees.
JI
JI
IRD

1

IRD
-.026
1

RS
REC
RE
RO
RI

RS
-.015
∗∗

.706
1

REC
.045
∗∗

RE
.034
∗∗

RO
-.016
∗∗

RI
∗∗

.207

∗∗

RA
-.025
∗∗

PI
∗∗

.109

RI

∗∗

.046

∗∗

.408

.539∗∗

.131

.587

.339

.552

.440

.271

.666∗∗

.336∗∗

.575∗∗

.433∗∗

.280∗∗

-.115∗∗

.412∗∗

.487∗∗

1

.353∗∗

.484∗∗

.449∗∗

.199∗∗

-.094∗

.319∗∗

.494∗∗

1

.321∗∗

.343∗∗

.119∗∗

.112∗∗

.272∗∗

.269∗∗

1

.392∗∗

.121∗∗

-.070

.405∗∗

.460∗∗

1

.134∗∗

.035

.379∗∗

.408∗∗

1

.274∗∗

.283∗∗

.105∗∗

1

.145∗∗

-.028

1

.524∗∗

RA
PI
SRD
RI

-.061

SRD

1
**Correlation is significant at the 0.01 level (2−tailed)

Table 9: Correlation Matrix
The above correlation table shows that there is a significant correlation among job
involvement, role isolation, personal inadequacy and self-role distance. The inter role
distance is correlated with Role Stagnation, Role Expectation Conflicts, Role Erosion,
Role Overload, Role Isolation, Role Ambiguity, Self-Role Distance and Resource
Inadequacy. Role Erosion is correlated with Inter Role Distance, Role Stagnation and
Role Expectation Conflict. Both Role Isolation and Role Ambiguity are correlated
with job involvement; inter role distance, role stagnation, role expectation conflict,
role erosion, role overload and role isolation. Role erosion is correlated with role
overload, role isolation, role ambiguity, personal inadequacy, self role distance and
resource inadequacy.

Factor analysis
In order to analyse the data further, factor analysis was carried out to know the inter
correlations between various factors and to find out which of the factors contribute
much for the job stress of transport employees. Factor analysis was carried out for
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organisational role stress consisting of 50 factors. The KMO - Meyer-olkin Measures
of sampling adequacy value is 0.833.
Table 10: Factor Analysis of Organisational Role Stress
Component

Initial Eigen values

Total

%

of

Cumulative

Variance

%

Extraction Sums of Squared

Rotation Sums of Squared

Loadings

Loadings

Total

%

of

Cumulative

Variance

%

Total

%

of

Cumulative

Variance

%

1

9.194

18.388

18.388

9.194

18.388

18.388

3.559

7.119

7.119

2

4.109

8.218

26.606

4.109

8.218

26.606

3.350

6.699

13.818

3

2.705

5.409

32.015

2.705

5.409

32.015

3.105

6.210

20.028

4

2.248

4.496

36.511

2.248

4.496

36.511

2.534

5.067

25.095

5

1.861

3.723

40.234

1.861

3.723

40.234

2.342

4.683

29.778

6

1.609

3.217

43.451

1.609

3.217

43.451

2.314

4.629

34.407

7

1.442

2.885

46.336

1.442

2.885

46.336

2.295

4.590

38.997

8

1.351

2.702

49.038

1.351

2.702

49.038

2.232

4.464

43.461

9

1.247

2.493

51.532

1.247

2.493

51.532

2.024

4.049

47.509

10

1.202

2.404

53.935

1.202

2.404

53.935

1.764

3.529

51.038

11

1.171

2.342

56.278

1.171

2.342

56.278

1.760

3.521

54.559

12

1.120

2.240

58.518

1.120

2.240

58.518

1.574

3.147

57.706

13

1036

2.072

60.590

1.036

2.072

60.590

1.442

2.883

60.590

14

.986

1.971

62.561

15

.971

1.941

64.502

16

.941

1.882

66.384

17

.922

1.845

68.229

18

.853

1.707

69.936

19

.816

1.632

71.568

20

.780

1.560

73.129

21

.761

1.522

74.650

22

.745

1.490

76.141

23

.705

1.410

77.551

24

.677

1.354

78.905

25

.656

1.313

80.218

26

.623

1.247

81.465

27

.595

1.191

82.655

28

.563

1.126

83.781

29

.552

1.103

84.884

Continued on next page
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30

.526

1.052

85.936

31

.510

1.020

86.956

32

.496

.992

87.947

33

.478

.956

88.904

34

.460

.920

89.824

35

.443

.887

90.711

36

.419

.838

91.549

37

.409

.818

92.367

38

.402

.803

93.170

39

.370

.741

93.910

40

.352

.705

94.615

41

.333

.665

95.280

42

.321

.642

95.922

43

.306

.611

96.533

44

.295

.589

97.123

45

.276

.552

97.674

46

.270

.540

98.215

47

.252

.504

98.719

48

.220

.439

99.158

49

.215

.430

99.587

50

.206

.413

100.000
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Extraction Method: Principal Component Analysis.

The above table shows the extraction of Initial Eigen value by adopting principal
axis factoring method. It is clear from the above table that among the 50 variables,
only thirteen factors whose Eigen values are more than one, is selected. The factors are
Inter Role Distance, Role Stagnation, Role Expectation Conflict, Role Erosion, Role
Overload, Role Isolation, Personal Inadequacy, Self Role Distance, Role Ambiguity
and Resource Inadequacy. The factor matrix called rotated component matrix was used
to know that among the thirteen variables, which variable correlates very much and
thus considered as contributing factors for the organisational role stress of transport
employees on hierarchy basis.

9. Conclusion
The importance of the transport employees in the public utility and social integration
process is unquestionable. Of all the human factors in the transport system, both
drivers and conductors are in key position and it is only through them that the ultimate
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process of transport services takes place. Despite many challenges that the transport
employees face in their sector, they are called for greater dedication and commitment,
especially the drivers and conductors. The nature of job also counts for the involvement
of an employee. It is often observed that level of job involvement of the employees
working in government transport, is different than that of the people working in private
transport corporations. Stress knows no boundaries and the degree of stress experienced,
depends on internal role distance, role stagnation, role expectation conflicts, role
overload, role isolation, personal inadequacy, self-role distance, role ambiguity and
resource inadequacy. These organisational role stresses differ according to the type
of employment and type of job. Majority of the respondents have high organisation
job stress and they belong to government sector and especially their nature of job
is conductor. It is suggested that the transport corporation should organise training
programmes to the employees and to do it regularly on the basis of employees’
requirement. Many of the transport employees are not at all adopting the coping
methods for reducing their stress. So the transport corporation may offer regular coping
mechanism like time management, gymnasium, yoga, meditation, reading novels,
talking with friends, walking, swimming, listening to music, sports and games, prayer,
counseling, it is felt by the researchers that the above mentioned measures will reduce
their job stress and further increase the level of their job involvement.
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Human Resource Practices and its Impact in Leather
Footwear Industry in Tamilnadu
Mohammed Kutpudeen
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Oman
Abstract
The study examines select HR practices using 45 Leather Footwear Manufacturing
Units operating in Ambur, Ranipet, Melvishram, Chennai and Chrompet. Various
HR practices that are widely practiced based on the industrial strategic location,
size of manufacturing, establishment of units on the basis of globalisation and types
of products manufactured were examined. Frequency tables, summary of cross
tables and categorical regression results indicate the impact of select HR practices
of leather footwear industry of Tamilnadu in different strategic dimensions. The
data was collected in the month of when the researcher is on vacation.
Keywords: HR Practice, Leather Footwear Industry, Tamilnadu, Full Shoe and
Upper Manufacturing Units, Globalization.

1. Introduction
The significance of human resource is well recognized as a major source that can
constructively deliver competitive advantage to the firms. Human resources typically
provide the specialized assistance needed in small and medium and even in any
large organization. In doing so, human resources carry out many functions from
employee need analysis to exit interview. The HR practices are more in Multinational
Firms. In small and medium sized firms, the incorporation of recent policies might
be quite slow. However, incorporation of the HR practices will lead to better business
performance. Obtaining right employees will obviously involve effective recruitment,
selection and induction process. In terms of retaining and engaging those people, then
just about every other HR function will be relevant to effective performance. The
Indian footwear industry ranks second largest footwear producer next to China with
an annual production of 2065 million pairs of which leather footwear occupies 909
million pairs. Its contribution to the global economy, measured through its industry
value added (IVA), is forecast to grow at an average annual rate of 7.4% by the year
2019. By contributing a major portion to the GDP, it has occupied a critical role in
Indian economy. Various forces operating within and outside the industry determine
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the working of this industry. However, the successful performance of leather footwear
industry depends upon the effective management of human resources. The practices of
human resource are responsible to certain extent in influencing the overall performance
of the industry. What are the different constituent elements of the human resource of
this sector? To what extent the HR dimensions are affected by the intervene variables
like location, size, products and globalisation? What are the constraints limiting the
growth and development of the leather footwear industry in Tamilnadu? These issues
call for a scientific investigation. Hence, the present research is undertaken.

2. Review of literature
Several researchers have examined the relationships between HR practices and
organizational performance. For example, in an individual-level analysis, Paul and
Anantharaman’s (2004) study of software professionals showed that HRM practices had
a significant positive relationship with the organizational performance. HR practices
have also been found to be related to commitment in samples of frontline employees
from car rental, retail and hospitality organizations in South America (Browning, 2006).
Payne and Huffman (2005) found in a longitudinal study that organizational
commitment mediated the relationship between mentoring, a HRM practice in the
organizations studied, and employee turnover over time.
In a unit-level study, Wright, Gardner, & Moynihan (2003) found a positive
relationship between HRM practices and organizational commitment in a study of 50
business units from a large food service corporation.
Becker et al. (1997) similarly argued that HRM practices operate most directly
through employee skills, motivation, and work design, resulting in behavioural
outcomes such as creativity, productivity, and discretionary effort, which are expected
to work through operational and eventually through financial market outcomes. Hence,
in order to assess the most immediate consequences of an HRM system, Becker et al.
(1997) and Dyer and Reeves (1995) would suggest examining employee outcomes as
they are predicted to be affected most directly.
Wright and Nishii (2006) presented further justification for examining outcomes
of HRM below the organizational level. Specifically, these authors argued that, while
most of the research till date has focused on the links between business level HRM
practices and performance, the theoretical explanations presented for these relationships
cross multiple levels of analysis, including individuals and job groups. For instance, the
authors claimed that HRM practices are largely implemented at the job group level (i.e.,
different jobs have different practices within a business unit). In addition, individuals
within jobs may perceive and react (both affectively and behaviourally) differently to
the same practices. Finally, the performance of different job groups aggregates to affect
business unit performance. Most importantly, however, Wright and Nishii noted that
empirical research has focused only on the business unit linkages between practice and
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performances, and has virtually ignored the lower level mechanisms through which
these linkages are purported to occur. Usually in discussions of the most proximal
employee outcomes researchers mention or focus on the construct of organizational
commitment.
Fox (1974) argues that the key link with performance is to get employees not just
to do their job but to act beyond contract to go over and above what they are formally
required to do. Rather than just carrying out their job mechanically, to the minimum
specification required, the aim is to try to get employees to use their imagination,
creativity, enthusiasm, initiative and intimate knowledge of the organization.
Appelbaum et al, (2000) investigated the links between high performance work
systems and performance in a major study of 44 manufacturing sites in steel, apparel
and medical equipment between 1995 and 1997. They identified three types of people
management practices (Appelbaum et al, 2000) which they thought were critical to
business performance. Skill enhancing practices are important because changes in
work organisation are only effective if employees have adequate skills to take up these
opportunities. In the past most of the attempts have been to narrow down work so that it
can be repeated, while the task now is to expand opportunities, typically through staffing
practices such as recruitment and selection, training and development and job re-design.
Welfare practices are important because even if we assume that employees have
the opportunity and the skill, it is still essential that they have the motivation in order
to take up these opportunities. Classically these revolve around extrinsic and intrinsic
incentives. Moreover, the concept of mutual trust is important in creating a climate
where employees feel able to contribute.
Managing human resources involves a complex process of designing policies,
practices and procedures of organizations for recruiting, motivating, developing and
retaining employees. Managing human resources in manufacturing industries like
leather footwear is indeed more complex. Fazlur Rahman, A., (1992) made a thorough
study on the labour problem in general and of leather Garment industry in particular
by analyzing and assessing the specific chronic problem faced by the labour of Leather
Garment Industry. It also focused attention on the labour problem and welfare measure
in a select unit of leather garment industry. The author used the survey method. For
this study, stratified sampling was applied. The secondary data were also collected.
Further, the executives and welfare departments were contacted. Increased labour
welfare expenditure was not the only factor that affected the productivity and operational
efficiency. There was no direct relation between increased welfare measures and
operational efficiency.
Finally, involvement enhancing practices are concerned with designing work
systems so that employees have a chance to become involved and participate in decision
making. Critically important here was decentralization leading to greater authority to
solve problems and to propose changes. This might be in the form of self-directed teams
or quality circles while the ability to draw on others outside their immediate group
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through networking and horizontal communications is also important. Here workers
undertake both routine and non-routine tasks (Adler et al 1999). Applebaum et al (2000)
refer to this as line and off-line opportunities to participate.

3. Methodology
This study is empirical in nature which examined the relationship between various HR
factors and their contribution towards performance of the industry. Census method was
used to select the leather shoe manufacturing units. All the study units were drawn from
two natural prominent clusters namely Vellore and Chennai. Out of 45 study units,
majority (26) of the units located in Vellore cluster (Ambur, Ranipet, Melvisharam),
and the rest of 19 units were studied in Chennai cluster (Pallavaram, Chrompet and
Porur).

4. Analysis of data
Collected data on sources of recruitment, training practices, management of
indiscipline, maintenance of attendance, welfare measures, reasons for employing
women, labour issues were analysed through three stages by using cross tables,
frequency tables, bar charts and categorical regression.
Particulars

No. of units n=45 Percentage
Location of study units
Vellore Centre
26
45
57.8
Chennai Centre
19
42.2
Nature of units
Proprietorship
7
45
15.6
Partnership
13
28.9
Private Limited
25
55.5
Year of establishment
1976-1980
9
45
20
1981-1985
6
13.3
1986-1990
13
28.9
1991-1996
17
37.8
Land owned by units
Below 1 Acre
25
45
55.6
1 - 5 Acres
14
31.1
Above 5 Acres
6
13.3
Status of units based on investment
Continued on next page
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Table 1 – Continued from previous page
SSI
21
45
Medium & Large
24
Technical tie-up with foreign countries
Italy
4
45
Germany
1
U.S.A
4
U.K
4
None
32
Major products
Full shoes
20
45
Full shoes & shoe uppers
25

46.7
53.3
8.9
2.2
8.9
8.9
71.1
44.4
55.6

Table 1: Profile of Leather
Footwear
Source:
Primary data Industry in Tamilnadu

Frequency Distribution
Collected data were tabulated through frequency tables with bar charts.

Sources of Recruitment

Source: Primary data

Figure 1: Sources of Recruitment
It is evident from the above figure that as many as 57.8 percent of study units
rely on their existing employees to fill the manpower gaps. Though, advertisement,
employment exchange and brokers were used as sources of recruitment, still referral
plays an important role in new recruitment. This has created a bond between employees
and footwear units which in turn help to enhance organizational productivity.
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Training Practices

Source: Primary data

Figure 2: Training Practices
The industry follows both on the job and off the job training methods to train their
employees. These are the methods widely practiced in Tamilnadu. Most of the large
scale organizations have got in built training facilities and they train their employees
in their own premises. Whereas to train managerial skills and computer aided training
programs, employees are allowed to take courses in well-established training institutions
like FDDI, Noida, SDDC Chennai, etc.

Management of Indiscipline

Source: Primary data

Figure 3: Management of Indiscipline
In order to maintain discipline at work places, the industry has been practicing
through enquiry, reprimanding, wage cut, suspension and termination methods in an
appropriate manner. As large as 60 per cent of the units settle the labour issues in the
initial stage which is enquiry. Unsettled issues are resolved with further process.
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Maintenance of Attendance

Source: Primary data

Figure 4: Maintenance of Attendance
As the industry is predominantly depending on its overseas buyers, timely delivery
of products is mandatory. Hence, punctuality of workers is inevitable and it is evident
from the above figure that nearly 70 percent of the companies are strict in maintaining
employee attendance.

Welfare Measures

Source: Primary data

Figure 5: Welfare Measures
Basic facilities such as canteen, drinking water, refreshment are being provided
largely by the industry. Even then, education, sanitary, loans and transportation are
the other measures to be considered to satisfy employees.
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Reasons for employing women

Source: Primary data

Figure 6: Reasons for employing women
Women employees are known for their commitment in work and less problematic
with higher productivity. It is obvious from the above figure that nearly half (49%) of
the study units reveal that they employ women workforce for their commitment.

Labour Issues

Source: Primary data

Figure 7: Labour Issues
Shortage of trained employees (40%) and labour switchover (33%) are the major
labour issues in leather footwear industry in Tamilnadu. The fast growing IT sector and
other industrial development are few other reasons for employees switchover. Though
footwear training program has been enhanced in Tamilnadu, yet shortage of trained
employees is another gray area to be focused.
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Testing of Hypotheses
Hypothesis 1 HR practices vary from cluster to cluster.
This part of analysis includes test of hypothesis according to different strategic
dimensions. As there are two dominant centres existed in Chennai and Vellore, it is
important to analyze the practices whether they are carried out evenly in both rural
and urban clusters. The HR practices such as, recruitment through recommendation
by existing workers, recruitment policy, on the job training, employee relationship,
management of indiscipline through enquiry, prompt settlement of grievances, strict
maintenance of attendance, regular provision of welfare measures and effective
provision factories were widely practiced in both the centres. However, few HR factors
like employee welfare measures and commitment of women employees were moderate
in these clusters. Hence, in both the centres, personnel factors were practiced in a good
manner and hypothesis was rejected.
Hypothesis 2 HR practices vary from small scale units to medium and large size
units.
The HR factors that are widely practiced in both the sizes were employee
relationship, management of indiscipline, settlement of grievances, welfare measures.
However, recruitment through recommendation of existing workers, recruitment policy,
management of indiscipline, maintenance of attendance, welfare measures were
moderately practiced in SSI and medium and large size units.
Hypothesis 3 HR practices vary from full shoe manufacturing units to shoe upper
units
The HR factors such as on the job training, employees relationship, management
of indiscipline, settlement of grievances, welfare measures were highly practiced in
both full shoe and shoe upper units. However recruitment through recommendation
by existing workers, recruitment policy, management of indiscipline, maintenance
of attendance, welfare measures were moderately practiced by both type of units.
Therefore, the hypothesis is accepted.
Hypothesis 4 HR practices vary from units established prior globalization era and
after globalization era.
Almost in all units that are established after globalization era, HR factors were highly
practiced in leather footwear sector in Tamilnadu. Factors like recruitment policy, job
training, employees relationship, management of indiscipline, settlement of grievances,
welfare measures were widely practiced. However, the way recruitment system,
maintenance of attendance and welfare measures practiced are little different from units
established prior to globalization era.
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Regression Analysis
Categorical Regression Analysis was used to determine the dominant factors in
each Human Resource Practices. To identify the impact of HR practices and their
contribution towards the performance of the leather footwear industry of Tamilnadu,
confirmatory Categorical Regression Analysis was used. The five select independent
variables were sources of recruitment, types of training, management of indiscipline,
settlement of grievances and welfare measures. The analysis shows that, use of
employee referral methods (r = 0.777, F < 0.002) is significantly related to the
performance of human resource. In contrast, job advertisement, employment exchange
and labour brokers are not positively contributing to the HR performance. Similarly,
management of indiscipline (F < 0.001), settlement of grievances (F < 0.000) and
welfare measures (F < 0.000) are also significantly related to the performance of HR
in leather footwear industry in Tamilnadu.

5. Conclusion
Though numerous HR factors are practiced in leather footwear industry, few HR
practices are widely used regardless of the units located, size and nature of
manufacturing and year of establishment. Human resource practices such as recruitment
policy, training, discipline, grievance settlement, attendance, welfare measures, etc.
Among these practices, the sources of recruitment, management of indiscipline and
welfare measures were highly practiced among the study units. Based on the location
of the study units, HR practices in Vellore centre was much pleasing than Chennai
Center due to the fact that the units in Vellore centre had large number of workers
compared to Chennai Center. It was noted during the study period that, the labour
issues was negligible in Vellore centre compared to Chennai center. HR practices in
medium and large size units were impressive than in small scale units. One of the
reasons for this gap was due to financial constraints in these small units. It is worthy
to mention here that the labour issues were more in small units compared to medium
and large units due to the same financial constraints prevailing in these units. Hence,
the human resource practices were highly and widely practiced in leather footwear
industry in Tamilnadu regardless of its size, nature of production and location. Though
the industry has been viewed as an unorganized sector, it is not exceptional from
practicing human resource aspects for the betterment of human as well as industrial
growth. The labour productivity ratio of the study units revealed that the employment
of more number of workers could bring less number of pairs of shoes produced. This
was due to the reason that there is a shortage of trained manpower and maximum
use of untrained labours and improper recruitment in the study units. In other words,
periodical, systematical, technical training were absent in the study units. The training
programme can be organised individually or collectively by the study units, which may
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increase a quantity, quality of shoes, time required for supervision and efficient handling
of machineries and equipment connected with production process. Therefore, there is a
guarantee that operating efficiency of the industry can be maximised through systematic
training in the leather shoe industry. Further, if the orientation and refresher programmes
organized by the leather technology institutions located in Tamilnadu are fully utilised
by the human resource, to update their knowledge and to keep themselves abreast of
the skills, the challenges arising in the global shoe market can be tackled effectively.
Most often, the HR departments are spending their time on providing welfare measures
and maintenance of discipline. They should rather concentrate on effective training
programmes, which would ultimately reduce the labour problems and thereby improve
performance in terms quality improvement, wastage reduction, effective supervision
and efficiency enhancement.
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Abstract
This is an aim of the study and to analyse the barriers encounting an accessing
e-resources by academicians of Arts and science colleges in Villupuram district.
A structured questions have been distributed to the colleges including selected
randomly. 200 questionnaires have been distributed to academicians who are
working in various Arts and Science institution for gathering the primary data. 186
filled questions have been received back. There are many barriers have been found.
It concluded and suggested that to give proper guidance to academicians for using
the e-resources effectively and efficiently to fulfill their academic requirement.
This can be done by increasing PCs for use by academicians to enable them to
easily access internet resources they need. This would improve users speed of
searching internet resources for teaching and learning.
Keywords: Accessing E-resources.

1. Introduction
By the development of ICT, traditional library has become as e-library. ICT plays a vital
role on information transaction. As the information resources available in electronic
format, the term e-library and e-resources as well known and frequently used by the
academicians from educational institution. World Wide Web (www) plays an important
role on accessing, sharing, storing, all the forms of information likes Text, Video, Audio,
Pictures, Tables, etc are being made available in World Wide Web.
In electronic information world, all the information are available in electronic form.
This can be accessed at any part of the world with the help of ICT. Even though it has

344

Barriers Encounting on Accessing E-resource by Academicians

huge advantages, the information seeker encounting some problems when accessing
this electronic resources.All the information seeker prefer the electronic resources for
fulfilling their information needs than the traditional resources. Because it is more
convenient than the early one in all the aspects.Huge quantity of information can be
accessed and shared by a single click, in the ICT environment.

2. E-Resources
Traditional publishing has become as E-publishing with the help of ICT. Now all the
information provider are making their information resources in an electronic form.
It is much more better than the traditional resources which are available in printed
format. Academicians depends the electronic resources for fulfilling their academic
information requirement. Generally academicians getting these resources for preparing
lecture notes, publications, conference, seminars, research work etc. The e-resources
due e-journal,e-magazine, e-books, e-conference, e-encyclopedia and other electronic
format resources.

3. Review of literature
Mosha, Goodluck, E., Bea, George, K(2014), found several barriers of using internet
resources for teaching and learning which include: lack of skills on how to search
internet resources, consistent technical support, computer viruses which limit access
to e-resources, inadequate PCs, lack of training on how to access and use e-resources,
and poor internet connectivity.
Mulla K.R(2011) Based on the findings of the study, suggestions are made to
improve the use of electronic resources among the faculty members. The library can be
conducted training programmes for faculty members regarding how to use the electronic
resources effectively, awareness of the using e-journals and e-books to obtain current
information should be created,more computers should be installed in the library for the
benefit of the faculty members and more funds should be given to acquire electronic
resources.
Isah, Abdulmumin(2010)University library should re-orientate the academic staff of
the university on how to access the electronic resources/databases subscribed to by the
university. The internet facilities of the university should also be improved to facilitate
easy access to the e-resources of the university.

4. Objectives of the study
These are the important objectives of the study.
1. To find the level of computer literacy.
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2. To analyse the frequency of using the e-resources.
3. To find the barrier encountered by the academicians.
4. To find barriers on finding required information.
5. To finding the barrierson accessing internet.
6. To find the barriers on supporting devices.

5. Hypothesis
H0 − There is no difference between the barriers for finding the required information.
H1 − There is a difference between the barriers for finding the required information.

6. Limitation of the study
The present study is confined only to the Villupuram District. Respondents for the study
all the academicians of the colleges of Arts and Science.

7. Methodology of the research
The main intends of this study is to examine the barriers encountered by the
academicians of Art and Science College in Villupuram District, computer literacy level,
purpose of using e-resourcesand the problems faced by the academician. A structured
questionnaire framed for collecting the primary data. Population for the proposed study
is all academicians of selected Arts and Science Colleges in Villupuram District.
The Arts and Science Colleges were selected randomly for the study, which are
1. Bharathi Arts and Science College
2. Sri Vinayaga college of Arts and Science
3. Siga college of Management and Computer Science
4. Joseph Arts and Science College
5. Sri Aravindar Arts & Science College
6. Theivanai Ammal College for Women
7. Indira Gandhi Jayanthi Womens College
8. Tirukkovilur college of Arts and Science
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8. Pilot study
The questionnaire has been distributed to selected academician for the Pilot study. After
doing modification the main question has been framed for collecting the primary data.25
questionnaire were distributed to each college and issued to the randomly selected
academicians. 186 filled questions had been received back. The respondents rate is
93%.

9. Analysis and Interpretation of the Data
The collected data had been analysed with the simple percentage calculated and Pearson
Chi-square.
S.No.

Discipline
Lecturer

Designation
Assistant Professor Associate Professor

Total
Professor

1

Arts

24

26

12

18

80

2

Science

16

22

8

16

62

3

Humanities

14

16

6

8

44

54

64

26

42

186

Table 1: Discipline wise Designation of the Respondents
Table 1 shows that the discipline wise designation,80 respondent in Arts, 62
respondents in Science and 44 respondent in Humanities.Out of 64 Assistant Professor,
26 are from Arts, 22 from Science and 16 from Humanities.
S.No.
1
2
3

Variable
Below average
Average
Excellent

Respondent
4
106
76
186

Percentage
2
57
41
100

Table 2: Level of Computer Literacy
Table 2 indicates that 106 respondent have average in level of computer literacy, 76
respondent have excellent in level of computer literacy and 4 respondent have below
average in level of computer literacy.
Table 3 shows, 12 Lecturers, 18 Assistant Professors, 15 Associate Professors and
17 Professors are using the e-resource daily. 14 Lecturer, 24 Assistant Professor, 6
Associate Professor and 18 Professor using the e-resources weekly once.
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1
2
3
4

Designation
Lecturer
Assistant Professor
Associate Professor
Professor

Daily
12
18
15
17
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Frequency
Weekly once Once in fortnightly
14
28
24
22
6
5
18
7

Table 3: Frequency of Using the E-Resources
S.No.
1
2
3
4
5
6

Barriers
Huge information
Duplicate information
Trustless information
Old information
Linkage to related information
Non-availability of required information

Often
114
104
31
61
115
16

Rarely
43
32
16
86
26
126

Never
29
50
139
39
45
44

Table 4: Barriers on Finding Required Information
Table 4, 114 respondent noted that huge information will be a barrier on finding opt
information, also 16 respondent noted that non-availability of required information will
be a barrier on finding opt information. The barriers on finding required information
was analysed by computing Chi square test and the result are presented in the table 5.

Pearson chi square
Likelihood ratio
N

Value
0.0196
193.365
186

d.f
10
10

asymp Significance
.000
.000
.000

Table 5: Barriers on Finding Required information chi square
The result showed that the Pearson chi square was 0.0196 and the likelihood
ratio was 193.365 indicating that the test statistic was significant at 5% level of
significance. Thus, there was a significant difference among the barriers for finding
required information.
Table 6indicates that 115 respondent rarely faced the problem slow speed in
download and 45 respondent rarely faced on accessing the internet non availability of
system.
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S.No.
1
2
3

Problems faced on Accessing Internet
Non Availability of System
Disconnection of Internet
Slow speed in Download

Often
15
45
50

Rarely
45
105
115

Never
126
36
21

Table 6: Problems faced on Accessing Internet
S.No.
1
2
3
4
5

Problems in Supporting devices
Computer
Key Board
Mouse
Printer
CD/DVD Player

Often
57
5
0
68
14

Rarely
118
20
0
100
68

Never
11
161
186
18
104

Table 7: Problemsin Supporting devices
Table 7 indicates that 68 respondent says that the printeris the major barrier on
supporting device and 5 respondent says that the keyboard is the least barrier on
supporting devices. Table 8indicates that all the respondent prefercomputer is the device
S.No.
1
2
3
4
5

Device for storing the information
Pendrive
CD/DVD
External Hard disk
E-mail
Computer

Yes
148
118
15
118
186

No
38
68
171
68
0

Total
186
186
186
186
186

Table 8: Device for storing the information
for storing the information and 15 respondents prefer external hard disk is the device for
storing the collected information.

10. Conclusion
The present study revealed that academicians are accessing e-resources through the
library and information centre. The information seeker encountered some problem and
difficulties which accessing and using e-resources. Suggested to give proper guidance
to academicians for using the e-resources effectively and efficiently to fulfill their
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academic requirement.This can be done by increasing PCs for use by academicians
to enable them to easily access internet resources they need. This would improve users
speed of searching internet resources for teaching and learning.
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Abstract

Intellectual capital and knowledge has become the lifeblood of business
organizations that play a key role in the competitive business environment.
Intellectual property is a part of intellectual capital which consists of copyrights,
patent rights, trademark which is created by respective law in which the ownership
may be transferred from one to another. This study is very important because there
are so many discussions on intellectual capital and its treatment in accounting and
its disclosure in financial statements. This study would help the stakeholders to
understand the concept and its approaches to take their decision on a particular
firm. The analysis of an intellectual capital is significant because it’s an initial step
in intangible factors which include implications on the company style of knowing
evaluation. This study would focus light on the actual concept of intellectual
capital and its accounting and disclosure requirement which is very important
for any investor in global business environment. The companies are generating
a great value for their product and services through their human resources and
knowledge they leave with the organization while they quit from the company; but
this value could not be recognized in any part of the annual report in the traditional
accounting as the value generated from these assets cannot be categorically and
numerically identified and hence the provisions of the accounting standards does
not permit them. The study showed that there are both sides for the IC information
disclosure in the annual report at its narrative part. The necessity can be seen from
two different angles; one from the company’s perspective and another from the
investors’ perspective. As the IC information is presented in financial statement’s
notes, it is a voluntary disclosure of information by the company, which is not
necessary to make it public. On the other hand, the investors will have additional
information about the company, which will be good for them to make their financial
investment decisions. Thus, there are more benefits to the shareholders and
investors due to the voluntary disclosure of information. However, there is no legal
mandatory requirement the companies are selecting their framework according to
their beneficial scenario. The benefit of shareholders and investors are considered a
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key aspect here and hence it is concluded that the voluntary showing of Intellectual
Capital information is required.
Keywords: Intellectual Capital Information, HR Accounting

1. Introduction
Intellectual capital (IC) and knowledge has become the lifeblood of business
organizations that play a key role in the competitive business environment. Intellectual
capital in other words, is defined as group of knowledgeable assets which contributes
to the overall achievement of the organization. In short intellectual property is a part
of intellectual capital which consists of copyrights, patent rights, trademark which
is created by respective law in which the ownership may be transferred from one to
another. Every organization treats the intellectual capital as their right and pride which
can be tradable as part of their business promotions and transactions (Marr and Schiuma,
2011).
According to Sundarsanan, Sorwar and Marr, 2003, intellectual capital has been
divided into three broad headings, namely human, relational and structure capital.
Human capital include, the knowledge, the skills and expertise that workers possess
and some of the knowledge it is unique to the individual concerned and some may
be generic in nature. Human Capital specially includes ability to innovate and create
knowledge with the help of the past experience and the ability to make the task with
team work, work the activities flexible and tolerance in work activities. Human capital
also includes the employee motivation towards the goals determined, job satisfaction,
learning capacity, loyalty to their organization and education and training as required.
This study would help the stakeholders to understand the treatment of Intellectual capital
and its disclosure in the financial statements.

2. Importance of the Study
This study is very important because there are so many discussions on intellectual
capital and its treatment in accounting and its disclosure in financial statements. This
study would help the stakeholders to understand the concept and its approaches to take
their decision on a particular firm. Intellectual capital is a term used to recognize
a different intellectual resource for instance, information, ideas and knowledge.
Intellectual capital is the basic source of organization in knowledge based economy
to acquire competitive advantage. The analysis of an intellectual capital is significant
because it is an initial step in intangible factors which include implications on the
company style of knowing evaluation. Many analysts have specified the axial role
of an IC at the valuation of companies and the report of their future is gaining.
Intangible assets have become more significance as to disclose the various stakeholders
for firms. A basic faith is that advancement at the disclosure would make better and
knowledgeable stakeholders.
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3. Statement of the Problem
The primary object of all businesses is to decrease cost. Intellectual capital measuring
assists to carry out the administration of business resources successfully. According to
Hunter, M, Webster, T & Wyatt, A. 2009, highlighted that Measuring Intellectual capital
create advantage and support for all external users and give information to investors
related to expected level of growth . Intellectual capital disclosure helps to attract the
investors and decrease hesitation related to company’s future. Intellectual capital can be
measured by some measurement models that can decide the value of intellectual capital
to aid organizations to make them intelligent. Organizations can decide to disclose its
intellectual capital due to some reasons such as the principle of ”render invisible visible”
and also the principle of ”what gets measured can be managed.
As an outcome, it has been contended that conventional book-keeping data has
lost its worth and significance after sometimes because of the expanded significance
of intangibles not perceived as resources under current book-keeping principles. This
is especially valid for high innovation, effective administrative firms which by their
temperament are information seekers. The disappointment of the customary bookkeeping guidelines to represent impalpable resources for is the main impetus behind
the contrast between the business sector estimation of organizations and their book
esteem (Roslender, R and R Fincham 2014). This study would focus light on the actual
concept of intellectual capital and its accounting and disclosure requirement which is
very important for any investor in global business environment.

4. Intellectual Capital in Traditional Accounting Framework
Kohlbeck, M and T D Warfield, 2012, said that the organizations should record tangible
and intangible assets. Tangible assets include factories, machinery, furniture, stocks
and bank accounts. It is also noticed that companies should include intangible assets
which is very much important as part of knowledge based economy. The traditional
reporting standards have given a new approach for the intellectual capital to be shown
in the annual reports as intangible Assets Monitor. The monitor helps the organization to
know the extent of intellectual capital and its usage in the specific period of time. Roos
J et al., highlighted that the concept of intellectual capital has been linked to corporate
strategy to measure the performance and productivity. It is evident that the intellectual
capital has been used as creation and use of essential knowledge of the organization
to enhance its value. Authors have divided the intellectual capital into different
parts such as traditional, quantifiable and financial data for developing organizational
knowledge. Researchers argued to include intellectual capital in the company annual
reports for internal management purposes. According to Liang, C-J and Y-L Lin 2008
intangible assets have been classified into research and development, software, training
and development and marketing. Those categories have been subdivided on the basis

354

A Study on the Efforts to Recognise and Disclose Intellectual Capital

of external which is customer related activities, internal which is structurally related
activities and capital which is human related aspects. Later new intangible assets have
been classified into staff competencies; customer relationships and computer software
have no recording in financial reporting. It is also concluded that intangible assets like
brand image, patents and goodwill have been recorded in the financial statements when
they satisfy certain recognition criteria, otherwise, they should be omitted from the
financial reporting. Intellectual capital is accounted and recorded in financial statements
with the help of the income statement. It is noticed with the help of previous research
studies the intellectual capital is charged as an expense when it is incurred as research
and development costs. The standard rule is found in the accounting standard 2 and
86. Earlier studies identified that accounting of intellectual capital is not easy and
the same is not impossible if the organization wants to try to accommodate in the
financial statements. International accounting standard 38 has been issued in the year
1998 to recognize the research and development expenditure. It is also found that
international accounting standard 38 supersedes International accounting standard 9 and
it does not consider the aspects of insurance contracts, mineral rights, and financial
assets. International accounting standard 38 refers that the intangible assets should be
recognized at cost if the asset is eligible to be called as intangible assets. Accounting
standard 38 also refer that intangible asset can be measured as reliable data. According
to international accounting standard 38, an enterprise should treat an expenditure as
intellectual capital only when it qualify under the standard and if not such expenditure
should not be treated as expenditure later period. Therefore, it is very much clear that the
expenditure recognized under the international accounting standard should be treated as
part of research and development expenditure. Intangible assets should be amortized
in a reasonable period and the rule does not allow amortizing for infinite useful life. It
is also observed that the useful life of an intangible asset will not be amortized more
than twenty years from the date of purchase of such assets. It is important for the
company to disclose the research and development expenditure as part of intellectual
capital and should be recognized as expensive according to international accounting
standard 38 (Edvinsson, L., & Malone, M. S., 1997). The financial position of the
companies is indicated in the balance sheet of the companies in the annual report every
year. The overall financial transactions of the company will be summarized in the annual
report through the Income Statement (IS) and the Balance Sheet (BS). However, there
is some hidden value of the company, which was missing from the annual report as far
as the old style of annual reporting is concerned. Company’s market value is differed
from what it appears in the financial position of the company through its annual report.
The physical value of the company is the only consideration while the value of the
company is considered in the market. However, some of the intangible assets, which
are also adding value to the business in the market, are generally omitted during the
olden day accounting (Abeysekera, 2011). Kohlbeck and Warfield 2012 also agreed
the fact that the traditional accounting methods were not capturing the real value of
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the firm by assuming that the book value of the companies are always much lower
than the market value of the company leaning a much undervalued position for the
stocks of the company. This also creates a wrong impression among the investors
towards the company who are generally restricting their ideas about the company only
to the financial records that cleared to them through the financial annual report. The
significance of showing the IC information in the annual reports were also realized
those days but it was not made as mandatory by any legal accounting bodies for the
betterment of the accounting situations.
There were some restrictions in the traditional accounting framework concerning the
disclosure of the IC related information (Beattie 2012). Those accounting framework
were allowing the disclosure of the information regarding the assets, which are having
a sure future economic benefits; if the company is not in a position to ascertain the
probable income associated with the asset in the future, and then the framework was
not allowing the companies to disclose any such information. IAS 38 provisions also
supporting such framework in the traditional accounting way. Internally generated
goodwill of the company and any brand value it has generated are contributing a major
value for the company in the market, but according to IAS 38, they are not allowed to
be shown as part of the intangible assets in the books.
Cormier et al. 2009 also stated that the importance of IC was not much realized in
the traditional accounting framework and most of the items associated with the IC are
kept outside the accounting framework in those days. The companies are generating a
great value for their product and services through their human resources and knowledge
they leave with the organization while they quit from the company; but this value could
not be recognized in any part of the annual report in the traditional accounting as the
value generated from these assets cannot be categorically and numerically identified
and hence the provisions of the accounting standards does not permit them. Any wrong
value disclosed would also mislead the investors.

5. Mandatory Narrative Reporting Requirements
However, these approaches to the accounting framework started to changes from 2010.
In UK, the Corporate Governance Code mandated the Directors of the company to
disclose the ways in which the accounting were prepared and information about the
accounting framework. This allowed the companies to freely make changes to the
accounting preparation but the same should be disclosed in the director’s report as part
of the annual report. This reduced the gap of understanding between the companies
and the readers of the annual report and helped to minimize the wider gap in relation
to the value of firm between the two values: market value and the book value. On the
other hand, it was not enough for the companies to disclose the required information and
hence more refined approach were required (Haniffa, 2013). Companies Act 2006 also
does not provide any mandatory requirements to the accounting framework to include
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the IC details in their annual report.
International Accounting Standard Board (IASB) also clearly stated in their practice
statement 2010 that it is important for the business to describe their IC resources in the
company annual report but it is not mandatory. Since the significance of the concept of
IC is well understood and the importance of disclosing this information in the annual
report was appreciated by the IASB but there is no framework or mandatory requirement
issued either by IASB or by any such international framework for that matter. However,
it is important for the business to disclose the IC details in their annual report only
with the relevance of the relationship between the business and the intellectual capital
information that they are disclosing. There are many companies that are accused of
corporate fraud. They state inflated earnings to show bigger profits, this is misleading
for the investors and shareholders. There was a need for legislation to intervene to
prevent such firms from doing that again to investors. A new standard, IAS 38 was
issued. It defined an intangible asset as ”identifiable, non-monetary asset without any
physical substance”
This new standard enabled the organization to disclose intangible assets that were
recognized and brought monetary benefit to the organization. IAS 38 intangible assets
give an outline for the accounting framework for intangible assets. These are nonmonetary assets. IAS 38 was revised in March 2004. The objective of this standard is to
prescribe the accounting treatment for intangible assets, since they have not been dealt in
another IFRS. This standard requires the recognition of the entity as an intangible asset
as long as the criteria are met. It also specifies the way to measure the intangible assets
and the disclosure of such assets. IAS 38 provides the documentation for the recognition
and measurement of intangible assets. It states that the intellectual capital will bring
future economic benefits and the benefits will flow to the company. The evaluation
of Intellectual Capital will reflect the fair value for the human capital. There are
many feasibility studies that can be done for intangible assets like, technical feasibility,
financial feasibility and expenditure feasibility. As per IAS 38 Intangible assets are
identifiable, non-monetary and without physical substance. These assets are controlled
from past events and have potential for future economic benefit (Bozzolan S, Favotto F
and Ricceri F 2003).
The need for disclosing the IC information in the narrative sections of the annual
report was increasingly discussed and even IFRS was suggesting the need for such
disclosure. The importance of concepts which are not directly related to the financial
figures shown in the annual reports of the company such as the business model, any
significant risks associated with the business, the resources and relationships, and any
other KPIs related to the success of the business, etc. The business needs to be involved
in all these concepts to have a growth and hence it is of importance for the management
to disclose this information for the stakeholders of the business. Although the legal
accounting bodies are not making this requirement as mandatory, due to the benefit
and relevance, this practice is getting familiar in the modern day accounting framework
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(Mangena 2010).
Companies are favouring this disclosure for the purpose of getting capital market
incentives. According to Abeysekera 2011, the disclosure of IC information at times
helps to reduce the cost of capital; by knowing the entire situation, there will be an
increased inclination for investing in this company, which can be used by the company
to manage their capital structure effectively and reduce their cost of capital. This will
also help the business to increase their market value and improve their share price in
the general market, which in turn will increase the wealth of the shareholders. The
transparency is maintained to increase the credibility of the company in the market and
hence the value also increases amongst the investors.

6. Conclusion
The study showed that there are both sides for the IC information disclosure in the
annual report at its narrative part. The necessity can be seen from two different angles;
one from the company’s perspective and another from the investors’ perspective. As the
IC information is presented in financial statement’s notes, it is a voluntary disclosure
of information by the company, which is not necessary to make it public. On the other
hand, the investors will have additional information about the company, which will
be good for them to make their financial investment decisions. Thus, there are more
benefits to the shareholders and investors due to the voluntary disclosure of information.
However, there is no legal mandatory requirement the companies are selecting their
framework according to their beneficial scenario. The benefit of shareholders and
investors are considered a key aspect here and hence it is concluded that the voluntary
showing of Intellectual Capital information is required.
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Abstract
Debt-Equity Ratio (DER) is a measure of the relationship between External Debt
and Internal Equity. The DER is a financial tool used for the assessment of
Financial Leverage and Soundness of a Firm. Previous studies have shown
significant relationship of Debt-Equity Ratio with Profitability. DER can, either
directly or indirectly, influence the Risk and Return of a firm. The present study
examines the Debt-Equity Ratio and Profitability of Cement Companies listed in
BSE. The study was conducted with the help of Secondary Data (Annual Reports)
for five years.
Keywords: Debt-Equity Ratio, Profitability, Cement Companies, BSE.

1. Introduction
Debt-Equity Ratio is a key Financial Ratio used as a measure for judging a Firm’s
standing on its Financial Obligations. It shows the ability of a firm to repay its
obligations. Increasing Debt-Equity Ratio implies that the firm is financed more by the
outsiders than the owners. Debt-Equity Ratio portrays the extent to which the owners’
funds can fulfil a firm’s obligations to outsiders in the event of liquidation and hence
Debt-Equity Ratio is always a concern for any firm irrespective of its size and nature of
business. If the cost of Debt financing becomes too worrying for any firm, it might lead
to even bankruptcy which will result in nothing in return to the true owners of a firm.
If a firm uses more debts to finance its assets, then the firm could generate more earnings
than without these debts. Generally, a high Debt-Equity Ratio indicates that a firm is
aggressive in financing and is at risk as it may not be able to generate enough funds to
satisfy its debt obligations. There is also a notion that low Debt-Equity Ratio in any firm
will not allow the firm to take the benefit of its financial leverage.
Normally, Capital Intensive Industries have to buy and use huge plants and machineries
and tend to have a higher Debt-Equity Ratio than Labour Intensive Industries or Low
Capital Intensive Industries which need not necessarily have to purchase plants and
machineries. Therefore, Capital Intensive Industries tend to use more debts to finance
its assets.
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Investors are always alert and careful in investing in firms with low Debt-Equity Ratio
since their investment and earnings are probably guaranteed to the maximum extent in
the event of decline in business profits due to any known or unknown reasons.
Hence, it is highly essential for any business concern to thoroughly investigate into the
Debt-Equity Ratio of their concern and compare with that of the industry so as to have
optimum capital structure.

2. Important Concepts
2.1.

Debt-Equity Ratio

Debt-Equity Ratio is a measure of the relationship between External Debt and Internal
Equity. This ratio measures a firm’s Financial Leverage. It shows how much debt a firm
is using to finance its assets in response to the owners’ funds.
Debt-Equity Ratio can be calculated by dividing the Total Debt (Outsiders
Funds/External Debt) by Total Equity (Owners Funds/Shareholders’ Equity). The form
of Debt/Equity may often be referred to as Risk or Gearing.
2.2.

Impact of High or Low Debt-Equity Ratio

Debt-Equity Ratio is a vital Financial Ratio which shows the ability of a firm to repay
its obligations. Increasing Debt-Equity Ratio implies that the firm is financed more by
the outsiders than the owners and vice-versa.
Debt-Equity Ratio portrays the extent to which the owners’ funds can fulfill a firm’s
obligations to outsiders in the event of liquidation and hence Debt-Equity Ratio is
always a concern for any firm irrespective of its size and nature of business. If the cost
of Debt financing becomes too worrying for any firm, it might lead to even bankruptcy
which will result in nothing in return to the true owners of a firm.
If a firm uses more debts to finance its assets, then the firm could generate more earnings
than without these debts. Generally, a high Debt-Equity Ratio indicates that a firm is
aggressive in financing and is at risk as it may not be able to generate enough funds to
satisfy its debt obligations. There is also a notion that low Debt-Equity Ratio in any firm
will not allow the firm to take the benefit of its financial leverage.
Investors/Creditors are always keen and careful in investing in firms with low DebtEquity Ratio since their investment and earnings are probably guaranteed to the
maximum extent in the event of decline in business prosperity/profits. Hence, firms
try to balance its Debt to Equity Ratio to optimize returns to the true owners by not
compromising on risk which will ruin the business as well as economic prosperity.
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3. Significance of the study
While examining a firm’s financial health, Debt-Equity Ratio plays a vital role and
helpful in determining the firm’s ability to repay its obligations. While expanding its
business or during diversification, a firm must carefully consider the present and future
Debt-Equity Ratio. If a firm uses lot of Debt is used to finance the growth and expansion
of business, a firm might generate more earnings than it would have without its Debts.
Increased earnings will often result in benefitting owners in the form more profit/profit
share in the event of greater earnings than its Cost of Debt. But the resultant increase in
earnings to owners is not without significant impact of risk. To sum up, Higher DebtEquity Ratio though might generate more earnings to the owners but at the cost of risk
in the event of cost of debt being cheaper. Lower Debt-Equity Ratio may not yield
more earnings if the cost of debt is cheaper but the firm will be safe incase of decline in
business.
Investors and Creditors usually prefer investing in a firm with Low Debt-Equity Ratio
since a firm with low Debt-Equity Ratio implies greater protection for their money.
Owners view point on Debt-Equity Ratio might be varying from that of the Creditors.
Owners want to maximize the return by increasing the Debt-Equity Ratio when Cost
of Debt is cheaper and thereby benefitting from additional revenue generated through
Debts but not compromising on the Risks. If owners are aggressive in financing their
assets, then they will do it through Debt Financing and will take more risks which might
prove too costly at times and may even end at bankruptcy. Hence, Owners have to have
a balance between Risk and Return.
Debt-Equity Ratio (DER) norms vary from one industry to another industry. Previous
studies have highlighted different norms for different industries. An ideal DER of one
industry may become troublesome for another industry. Previous studies also have
highlighted that a DER of 1:1 ie., amount of Debt being equal to Owners’ Funds,
normally considered to be most apt for firms in various industries.
Hence, it is highly essential for firms in any industry to have thorough investigation of
their Firm and Industry specific Debt-Equity Ratio so as to have a balance between Risk
as well as Return for the growth and long run survival.

4. Review of Literature
Nilesh P. Movalia (2015) conducted a research study on Capital Structure Analysis and
Profitability of Indian Tyres Industry. The main objective of the study was to know
the relationship between Capital Structures and Profitability of Tyre Industry in India
by studying all the listed companies in BSE and NSE. The study was undertaken by
using five years data starting from 2009-10 to 2013-14. It was found that there was a
significant relationship between Capital Structure (Debt-Equity Ratio) and Profitability
of Tyre Companies.
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Ishaya Luka Chechet and Abdul Jaleel Badmus Olayiwola (2014) examined Capital
Structure and Profitability of 70 Listed Companies in Nigeria. The study was carried
out covering 10 years from 2000 to 2009. The result was consistent with prior empirical
studies. The Debt-Equity Ratio influenced Profitability negatively.
Khalid Ashraf Chisti, Mouhid Din Sangmi and Khursheed Ali (2013) studied the impact
of Capital Structure on Profitability of 10 Automobile Companies. The study revealed
that there was statistically significant impact of Capital Structure on the Profitability.
NT Bhutta and A Hasan (2013) examined the impact of firm specific and
macroeconomic factors on profitability of food sector. The result showed that the
Profitability was negatively correlated with Debt-Equity Ratio. Multivariate Regression
Analysis showed that Debt-Equity Ratio with -0.002 was insignificantly related to
profitability. It was concluded from the study that firm with less Debt was more
profitable and vice-versa.
Nirajini and Priya (2013) analyzed the Capital Structure and Financial Performance of
Listed Companies in Sri Lanka during 2006 to 2010. The results of the study showed
positive relationship between Capital Structure (Debt-Equity Mix) and Financial
Performance.
Kim Chi Phan (2013) investigated the impact of various ratios of 40 listed companies in
the Consumer Products Sector in the Stock Exchange of Thailand from 2008 to 2012.
The result showed that DTER had negative impact on ROE. Therefore, it was concluded
that, to increase ROE, the firms have to decrease DTER i.e., firms should finance the
business relying on the owners not from outsiders.
Some of the previous studies conducted on the topic have shown significant positive
relationship between Debt-Equity Ratio and Profitability and where as some other
studies have shown negative relationship between Debt-Equity Ratio and Profitability.
Hence, the researcher felt the need for conducting a study on Debt-Equity Ratio and
Profitability of Cement Companies listed in BSE.

5. Objectives of the study
To study the relationship between Debt-Equity Ratio and Profitability Research

6. Design/Methodology
The data used in this study were obtained from the Annual Reports of Two Prominent
Cement Companies Listed in BSE. Five years’ Financial Ratios were analysed for
Interpretation. Due to time Constraint, sample size is restricted to two. Ratio Analysis
and Correlation Analysis were carried out for Analysis and Interpretation.
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7. Analysis and Interpretation
Analysis and Interpretations were carried out with the help of Financial Ratios and
Correlation Analysis.
Correlation Analysis
In order to find out the relationship between Debt-Equity Ratio and Profitability,
Karl Pearson’s Correlation Technique has been used and the following results were
obtained for Two Companies. Correlation Analysis-I describes the relationship of DER
with Profitability Ratios of Company- I and Correlation Analysis-II portrays that of
Company-II.

Op.Profit
PBIT
GP
NP
DER
LT DER

Op.Profit
1
0.990003
0.988729
0.959444
-0.23848
0.543635

PBIT

GP

NP

DER

LT DER

1
0.999826
0.944428
-0.12167
0.602599

1
0.945879
-0.11135
0.616121

1
-0.32675
0.682678

1
0.228468

1

Table 1: Correlation Analysis-I

Op.Profit
PBIT
GP
NP
DER
LT DER

Op.Profit
1
0.999139
0.999075
0.998954
0.39158
-0.15976

PBIT

GP

NP

DER

LT DER

1
0.99998
0.996524
0.377982
-0.19593

1
0.996562
0.382885
-0.19404

1
0.424469
-0.11572

1
0.608096

1

Table 2: Correlation Analysis-II
The above Correlation Analyses of two cement companies highlights the obvious
significant relationship of Operating Profit with Gross Profit (GP) and Net Profit (NP).
It also reveals significant relationship of Operating Profit with Profit Before Interest and
Tax (PBIT). The Analysis also discloses the obvious significant relationship of Profit
Before Interest and Tax (PBIT) with Gross Profit and Net Profit. It also signifies the
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strong relationship of Gross Profit with the Net Profit. These relationships were found
to be same in both the companies.
Correlation Analysis I of the First Company (for our study) and is one of the
prominent Cement Companies reveal that Debt-Equity Ratio is negatively correlated
with Operating Profit, Profit Before Interest & Tax, Gross Profit as well as Net Profit
where as for the same company Long Term Debt Equity Ratio is positively correlated in
fact significantly with Operating Profit, Profit Before Interest and Tax, Gross Profit and
Net Profit.
Correlation Analysis II of the Second Company (for our study) and is another prominent
Cement Company reveals that Debt-Equity Ratio is positively correlated with Operating
Profit, Profit Before Interest & Tax, Gross Profit as well as Net Profit. Long Term Debt
Equity Ratio of the second company has negative correlation with Operating Profit,
Profit Before Interest & Tax, Gross Profit and Net Profit.
As far as the relationship of Debt Equity Ratio with Operating Profit, Profit Before
Interest and Tax, Gross Profit and Net Profit, the Correlation Analysis-I (of CompanyI) shows negative relationship where as the Correlation Analysis -II (of Company-II)
shows positive relationship.
The relationship of Long Term Debt Equity Ratio with Operating Profit, Profit Before
Interest and Tax, Gross Profit and Net Profit shows significant positive correlation in
case of Correlation Analysis I and negative correlation in case of Correlation Analysis
II.

Total Debts to Owners Funds
The Ratio of Total Debts to Owners Funds reveals the amount of Total Outsiders Funds
to Owners Funds. In both the companies, the ratios of Total Debts to Owners Funds are
less than one which signifies that the firms in the industry are not aggressive in financing
and hence it can be concluded that both are safe and careful in financing.

Relationship of Total Debt to Owners Fund with Profitability
The relationship between Total Debt to Owners Fund in case of Company - I was
positively correlated with Net Profit Margin, Adjusted Net Profit Margin, PBIT and
Return on Net Worth. As far as Company - II was concerned, the Correlation Analysis
sounds opposite of what was derived for Company - I as the relationship of Total Debt
to Owners Fund was negatively correlated with Net Profit Margin, Adjusted Net Profit
Margin, PBIT and Return on Net Worth in Company - II.
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8. Conclusion and Suggestions
As far as Companies Performance are concerned both the companies are doing
consistently good in terms of Operating Profit, Profit Before Interest & Tax, Net Profit
as well as Return on Net Worth are concerned though performance of Company - II is
better in terms of Financial Ratio and Percentage Analysis. Both the companies have
gained name and fame and are consistently doing well in the Industry.
The above Correlation Analyses of both the companies are giving contrasting results
whether it is about the relationship of Debt-Equity Ratio with Profitability or the
relationship of LT Debt-Equity Ratio to Profitability.
It is highly significant to note that if the relationship between DER to Profitability Ratio
is positive, then the relationship of LT DER to Profitability is negative and vice-versa.
It is evident from the above analyses that the relationship of Debt-Equity Ratio to
Profitability can be positive or negative in the same industry and can differ from one
firm to another firm. Neither can we generalize the relationship of DER to Profitability
to all the firms in an Industry nor can we generalize the same for all industries.
The study also highlights that the impact of DER and LT DER on Profitability in both
the firms. Previous studies have highlighted the relationship of Debt-Equity Ratio to
Risk and Return and hence firms should intend to maintain an optimum Debt-Equity
Ratio which will maximize the return and minimize the risk. It is difficult to suggest
an optimum Debt-Equity Ratio. Hence, optimum Debt-Equity Ratio could vary from
one industry to another industry and even could vary between various firms in the same
industry. When Debt-Equity Ratio increases beyond the acceptable level, then the firms
have to either increase the equity/owners funds or reduce the debt/outsiders funds. It is
suggested that from the results obtained that firms can increase its equity funds which
will not harm the firms in the event of business slowdown or declining in business
prosperity rather than worrying about uncertain future.
The study is confined to only two cement companies due to time constraint and analyses
provided are company specific. Due to time constraint, the researcher could consider
only two companies, conducted a study with Correlation Analysis and Financial Ratios
for five years only. Hence, the study cannot be generalized and to arrive at the
relationship between Debt-Equity Ratio and Profitability, more number of companies
and several years’ data with more number of analyses must be carried out.
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