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The Academic Journal of the Association of Kerala Government College
Teachers (AKGCT) has reached its fourth issue. The journal caters the needs of
researches from diverse areas and is very strict in maintaining the quality of the
articles that we publish in this journal. We strongly believe that our efforts have
received attention from the academic arena. This is evident from the support we
receive from the community of researchers be it teachers or research scholars. As
we are aware journal publications are major tools to converse the results of one’s
research to the academic community. This journal strives to provide a platform
to publish the findings of quality research. I hope that this issue too will meet
the expectations of the researchers as well as the readers.
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EFFECT OF SELECTED YOGA TRAINING PROGRAMME ON
EMOTIONAL INTELLIGENCE AND SUBJECTIVE
WELL -BEING OF ORPHAN BOYS

Vinu Bhaskar *

INTRODUCTION

Yoga is a very ancient discipline. It is recognized one of the most important
and valuable heritages of India. Today the whole world is looking to yoga for
the answer to various problems modern man is facing. Yoga is a way of life, an
integrated system of education for body, mind and inner spirit. Yoga is a practical
aid, not a religion and its techniques may be practiced by Buddhists, Jews,
Christians, Muslims, Hindus and Atheists alike. Yoga is union with all.

By observing their own thoughts scientifically and objectively, the ancient
Yogis studied the many obstacles to bring the mind under conscious control. The
sage Patanjali compiled their findings in the Raja Yoga Sutras, a text that describes
the inner workings of the mind and also provides an eight stepped blue print for
controlling the restless mind and enjoying lasting peace.

Research in general psychology has emphasized the utility of emotional
intelligence and it is proposed to be a construct associated with adaptive
psychological functioning. Emotional intelligence is defined as the ability to

* Assistant Professor, Dept. of Physical Education, Govt. T.D. Medical College, Alappuzha, Kerala
Email : vinubhaskar@gmail.com
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monitor one’s own and other’s feelings and emotions to discriminate among them
and to use this information to guide one’s thinking and actions. It consists of four
abilities or competencies. The first of these is reading people (that is, identifying
how you and those around you are feeling and being able to see how people are
really feeling even when they may be putting on an outward show) and others are
using emotions, understanding emotions and managing emotions. This cluster of
abilities also covers the ability to express emotions appropriately for the situation.

Many educators and psychologists believe that students who receive an
exclusively academic environment may be ill equipped for future challenges, both
as individuals as well as members of the society. Certain instances come in our
day - to -day life wherein the brightest students in a class did not succeed later
in their lives as individuals having well rounded personalities as compared to
their less intellectual counterparts. Now most psychologists agree that emotional
intelligence is a more crucial factor for success I life than intelligence or academic
achievement. (Mayer Caruso and Salovey (1993)

Understanding emotions helps to predict how people will react to different
situations. Daniel Goleman (1996) defines emotional intelligence as the capacity
for recognizing our own feelings and those of others. Goleman has identified a
set of emotional competencies that differentiate individuals from each other.
The competencies fall into four clusters-self awareness, self management, social
awareness and relationship management. A number of studies have shown that
people with high emotional intelligence are happier, healthier and more successful
in their relationships. Such people strike a balance between emotion and reason,
are aware of their own feelings, show empathy and compassion for others, and
have high self esteem (Snyder, Simson& Hughes, 2006). Emotional intelligence
enables individuals to resolve past issues and both external as well as internal
conflicts, helps them attain emotional power and accomplish their goals at all levels-
physical, mental, emotional and spiritual and improve psychological abilities such
as memory, clarity of thinking and decision making.(Tapia, 1999).The ability to
manage feelings and handle stress is another aspect of emotional intelligence
which is important for subjective well-being (Suh, Diener, Oishi&Trinidads 1997).

Our genetic heritage endows each of us with a series of emotional set points
that determines our temperament. The emotional lessons we learn as children
at home and at school shape the emotional circuits making the individual more
adept or inept at the basics of emotional intelligence. This means that childhood
and adolescence are critical windows of opportunity for setting down the essential
emotional habits that will govern our lives: a massive survey (Robrtz, Zeidner&
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Mathews, 2002) of parents and teachers showed a worldwide trend for the present
generation of children to be more troubled emotionally than the last: more lonely
and depressed, more angry and unruly, more nervous and prone to worry,
more impulsive and aggressive. Deficiencies in emotional intelligence heighten
a spectrum of risks from depression or a life of violence to eating disorders and
drug abuse. One’s Emotional Intelligence is a determining factor of his subjective
well-being, which is an evaluative judgment of a person about his satisfaction
with life as a whole. A person is said to have high subjective well being if she or
he experience life satisfaction and frequent joy, and only infrequently experience
unpleasant emotions such as sadness and anger. A person is said to have low
subjective well being if he or she is dissatisfied with life, experiences little joy and
affection, and frequently feels negative emotions such as anger or anxiety.

In case of orphans they lose either one or both the parents. Once a child loses
parents, such a child may be adopted by relatives, orphanages or charitable homes.
Orphan children lose their family; as a result, they cannot get the basic lessons
for their emotional development. They are at risk of growing up with unresolved
negative which are often expressed with anger, depression, low subjective well-
being and low frustration tolerance. Loss of parents makes children vulnerable
and predisposes them to physical and psychological risks over which they have
no control. In the light of this the present study focusing on the effect of selected
yoga training programme on emotional intelligence and subjective well-being of
orphans and it aimed to unveil the dimensions of emotional intelligence that are of
vital importance for subjective well being of children.

METHODOLOGY:
Subjects:

Kollam district of Kerala was taken as the universe for the present study.
Subjects were taken from various orphanages in Kollam district Kerala. The
subjects selected were 60 orphan boys within the age range of 14 to 16 years. They
were randomly divided in to an experimental group (N=30) and a control group
(N=30)

Tools:
The Emotional Intelligence Inventory

The Emotional Intelligence Inventory (Thomas &Sushama, 2003) was used
to measure the emotional intelligence of the subjects. The inventory consists of
50 items, measuring three dimensions and overall emotional intelligence with a
“5-point” response category: completely agree, agree, undetermined, disagree and
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completely disagree. The scale is scored manually. The positive items are scored as
54,3,2 and 1 for completely agree, agree, undetermined, disagree and completely
disagree respectively and the direction of scoring is reversed for negative items, so
that a total high score indicates high emotional intelligence. The four components of
the inventory are: personal efficacy (PE), interpersonal efficacy (IPE), intrapersonal
efficacy (In PE) and overall emotional efficacy (OEE). Overall emotional efficacy is
obtained by adding together all the scores. The obtained raw score is converted in
to EIQ scores using the conversion table provided in the manual.

The reliability of the inventory has been established using Cronbach alpha and
the coefficient obtained is 0.88. The split-half reliability (odd-even method) after
correction for attenuation is found to be 0.86. The systematic method followed in
the various stages of the development of this test, viz., conceptualization, item
preparation, item analysis and item selection helped to ensure the validity of the
test. Inclusion of items in the draft scale representing almost all known dimensions
of emotional intelligence resulted in the tool having very high content validity. The
concurrent validity of the test has also been established. The validity coefficients
are 0.46, 0.39, 0.46 and 0.58 respectively for personal efficacy, interpersonal efficacy,
intrapersonal efficacy and overall efficacy. All these values are highly significant.
The construct validity coefficients for personal, interpersonal, intrapersonal and
overall efficacy were 0.58, 0.45, 0.44 and 0.86 respectively (Immanuel &Sushama
2003)

Subjective Well-being Inventory (S.W.B.I)

Subjective Well-being of the subjects was measured using the “Subjective
Well-being Inventory (S.W.B.I)” developed by Suhani and Sananda Raj (2002). It is
a modified version of Sell &Nagpal’s subjective well-being inventory and consists
of 11 positive items and 14 negative items with a three point response category.
For positive items a score of 3, 2, or 1 is to be given for the responselst 2nd or 3rd.
The negative items are reverse scored and sum of the scores of all the 25 items
constitute the total score, a high score indicating high subjective well-being.

The split-half and alpha reliabilities of the test were estimated to be 0.70 and
0.84 respectively. The concurrent validity was found to be 0.71(Suhani&Sananda
Raj, 2002). These indicate that the inventory is highly reliable and valid measure of
subjective well-being.

PROCEDURE:

Permission to conduct the study was obtained from the concerned authorities
of orphanages. Random sampling technique was employed for selecting
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the experimental group and the control group. Pre test was conducted by
administering The Emotional Intelligence Inventory and Subjective Well-being
Inventory (5.W.B.I) and the data pertaining to selected variables such as Personal
Efficacy (PE), Interpersonal Efficacy (IPE), Intrapersonal Efficacy (In PE), Overall
Emotional Efficacy (OEE) and Subjective Well- being were collected.

The experimental group was given a brief introduction of the procedure. The
yoga training program included Surya Namaskar, Yogic asanas, Pranayama and
Meditation and the researcher demonstrated and explained the techniques of the
selected yogic practices. The subjects were asked to perform the Yoga training
programme in the morning for six days in a week for a period of twelve weeks.
The total time of practice was 60minutes. The intensity was bi-weekly increased by
increasing the number of strokes in the case of Kapalabhati, number of rounds in
the case of Surya Namaskar and the number of repetitions and the time of holding
the final position in the case of the Yogic asanas. Two weeks of adaptations period
was also given. The control group did not involve in any similar form of training.
Post test was conducted after the conclusion of the training period and the data
pertaining to selected variables such as Personal Efficacy (PE), Interpersonal
Efficacy (IPE), Intrapersonal Efficacy (In PE), Overall Emotional Efficacy (OEE)
and Subjective Well- being were collected.

Statistical Analysis:
The data were analyzed by t-ratio to find out the effects of the treatment.
Treatment consists of following Yogic Practices:

Kapalabhati, Suryanamaskar, Sarvagasana, Matsyasana, pavanamuktasana,
naukasana, chakrasana, halasana, bhujangasana, salabhasana, dhanurasana,
ardhamatsyendrasana, bhadrasana, yogamudra, paschimottanasana, sputa-
vajrasana, gomukhasana, akarnnadhanurasana, katichakrasana, talasana,
vrikshasana, utkatasana , veerastambhasana, Anuloma- Viloma and ujjai

RESULTS AND DISCUSSION:

The results of the study indicate that there are significant differences between
the two groups of children in all the dimensions of emotional intelligence and
subjective well-being. The control group is found to have significantly lower mean
scores than the experimental group in all the dimensions of emotional intelligence
as well as in overall efficacy .Inputs from interactions with the participants also
substantiate this result. Some participants viewed that ,after this regular yogic
practice, they feel less nervous, calm and cool; experience fewer disturbing
thoughts; improvement in their self-confidence. The findings of this study very
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much stands with the objectives of Yoga. According to Yoga-Sutra, the practice of
Yoga has a purpose of controlling cittavrittis. Citta refers to the functional mind. The
conscious mind is a stage of perpetually changing and shifting scenes of awareness
called Vrittis. The Vrittis are fluctuating states of mind that are cognitively loaded
and affectively coloured. They are considered to be inimical for attaining the goal
of kaivalya, which is the state of self-realization. The data pertaining to selected
variables such as Personal Efficacy (PE), Interpersonal Efficacy (IPE), Intrapersonal
Efficacy (In PE), Overall Emotional Efficacy (OEE) and Subjective Well- being were
analyzed by paired t- test and the level of significance was set up at 0.01 level
of confidence. The mean and standard deviation scores of the experimental and
control groups in the different dimensions of emotional intelligence and subjective
well-being, and the corresponding’t’ values are given in Table 1

Table 1

Difference in Means of the Experimental Group and the Control Group in
various dimensions of Emotional Intelligence and Subjective Well-being

) Initial Final Mean
Variables Group | Number . S.E ‘t’ Value
Mean Mean | Difference

EXP 30 102.82 | 104.19 | 1.367 0.112 | 12.17**
Personal Efficacy

CON 30 95.17 95.35 | 0.183 0.116 | 1.58
Interpersonal EXP 30 104.09 | 105.46 | 1.367 0.102 | 13.46%*
Efficacy CON 30 98.34 98.46 | 0.117 0.106 | 1.10
Intrapersonal EXP 30 91.65 93.05 1.40 0.123 | 11.37**
Efficacy CON 30 90.59 90.69 | 0.1000 0.111 | 0.90
Overall EXP 30 99.13 100.9 1.767 0.092 | 19.20**
Emotional
Efficacy CON 30 97.54 97.56 | 0.0167 0.106 | 0.16
Subjective Well- | EXP 30 51.54 53.14 1.600 0.132 | 12.10%*
being CON 30 50.64 51.31 0.667 0.046 | 1.44

** Significant at the 0.01 level

From table 1, it is clear that there are significant differences between the two
groups of children in all the dimensions of emotional intelligence and subjective
well-being. In all the dimensions of emotional intelligence as well as in overall
efficacy, the control group is found to have significantly lower mean scores than
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the experimental group. Most of the orphans are not free from the mental tensions
and conflicts, which negatively influence their personality development. Many
of them have frustrations, self-derogation and anxiety. All these cause lowering
of emotional intelligence in control group. Obviously the lower emotional
intelligence for the control group reflects the fact that they did not have proper
emotional development and maturity. They have less ability to read correctly the
mental state of others and regulate one’s own behavior in accordance with it, they
have lower goal orientation, less ability to create and maintain social relations and
personal relations. The control group has significantly lower score in subjective
well-being compared to the experimental group. Subjective well-being can be
explained in terms of personality traits. Optimism, self-esteem and extraversion
are several of the personality traits possessed by happy people, who have higher
subjective well-being.

The anxiety and negative thoughts being a manifestation of disturbed mind
can be controlled by yogic practices like that of other disturbances. A physiological
explanation may also be put forth for this finding. The emotional or autonomic
reactions which take place owing to be evaluations of the unforeseen situation
can be controlled optimally through yogic practices. The findings of the study
corroborate the view of Dalal&Misra (2006) about Yoga as a therapeutic intervention
involves physical practice as well as a way of cultivation of consciousness. It treats
liberation as healing. Researches also indicate that yogic practices have been
effective in reducing the physiological and psychological stress and related illness.

Mean difference of the experimental and control group for each variable are
presented in figures 1,2, 3, 4 & 5.

Figure 1
Mean Difference in Personal Efficacy for Experimental and Control Groups
(Means in numbers)

Experimental Group
Comtral Groug

®initial Mean = Final Mean
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Figure 2

Mean Difference in Interpersonal Efficacy for Experimental and Control Groups
(Means in numbers)
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Figure 3
Mean Difference in Intrapersonal Efficacy for Experimental and Control Groups

(Means in numbers)

93.5
93
925 |
92 |
91.5

91 |
905 |
a0 ‘|
895 |

89

—

Experimental Group

Control Group

m Initial Mean Final Mean

« 16 »



Vol. 2 No. 2 July 2019 ACADEMIC RESEARCH AND REVIEW LETTERS @

Figure 4
Mean Difference in Overall Emotional Efficacy for Experimental and Control Groups
(Means in numbers)
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Figure 5
Mean Difference in Subjective Well-being for Experimental and Control Groups

(Means in numbers)
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CONCLUSION

It is concluded that the participation in twelve weeks of Yoga Training

Program resulted in improvement in all the dimensions of emotional intelligence
and subjective well-being.
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TREND AND OVERALL GROWTH ANALYSIS OF
RUBBER CULTIVATION IN KERALA*

N. Karunakaran*

ABSTRACT

In the present century also, agriculture is the main source of livelihood for majority
of the people of Kerala. But agricultural sector is under the big threat of economic reforms
like liberalization and modernization of economy. The agrarian economy of Kerala could
not exclude from the drastic hitting of the liberalization, privatization and globalization
reforms; farmers of the state began to think that there is no other way to sustain their life.
The statistical profile of Kerala agriculture in the last five decades experienced agricultural
transformation. In this change, plantation crops increased considerably. Changing cropping
pattern in terms of acreage allocation among different crops is the integral feature of Kerala
agrarian economy. The diversification of crops in terms of variation in acreage allocation
has taken place due to price and non-price factors like agro-climatic conditions, labour
availability, irrigation facilities, soil fertility, cost of cultivation, price levels, profitability,
mechanisation, etc. The change has taken place largely in favour of non-food crops and

*  N. Karunakaran, Head of the PG Department of Economics, EKNM Government College, Elerithattu —
Post, Nilishwar, Kasaragod, Kerala, 671314, E mail: narankarun@gmail.com

*  Paper presented in the UGC Sponsored Two Day National Seminar entitled “Agriculture and
Sustainable Growth with Special Reference to Kerala” at St. Peter’s College Kolenchery, Kerala on
17th And 18th September, 2015
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recently it is towards rubber. The real growth of agricultural crop output has declined
continuously since 1960-61 compared to monetary growth. In the case of rubber, the crop
exhibited positive values in all the components in the decomposition analysis.

Key words: Kerala; rubber; Growth trend; overall growth; real growth;
monetary growth; area response; yield response.

INTRODUCTION

In Kerala the agricultural scenario continues to be the most important and
single largest sector of the state’s economy in terms of income and employment.
Due to a variety of reasons, different types of food and non-food crops are grown
throughout the state which include, rice, coconut, rubber, tapioca, pepper,
cashewnut, arecanut, banana, coffee, tea, ginger, cardamom, etc. Agricultural
development experience of the state since the last seventies has been characterised
by sharp decline in the area under food crops and the substantial expansion in the
area under non-food crops. Area under food crops decreased from 67 percent of
the total cropped area during the early 1960’s to 12 percent of the total cropped
area at present. But the situation is just the reverse in the case of non-food crops
where it went up from 33 percent of the total cropped area to 88 percent. This
agricultural transformation of the state indicates a heavy concentration of non-
food crops. The emergence of cash crops, particularly rubber, as a dominant sector
over the last four decades is the most notable feature of this transformation.

This change in cropping pattern mainly towards rubber is due to farmers
decisions. Based up on price expectations, labour availability, impact of government
strategies, agro-climatic conditions, irrigation facilities, expected yield, cost of
cultivation, soil fertility and so on, farmers decide whether to allocate their land
for agricultural purposes, viz, which of the crops to cultivate, how much area to
allocate, etc, or for non-agricultural purposes (Mythili G, 2006). The agricultural
statistics of Kerala since 1960-61, clearly depicted that the cropping pattern in the
state has made a significant shift towards rubber. Naturally there must be certain
determinants that motivated the farmers to make such a change in the cropping
pattern. In this context, an overview of rubber cultivation in Kerala in terms of
trends, determinants and overall growth analysis is worked out.
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MATERIALS AND METHODOLOGY

The study used secondary data from various publications of the Government
of Kerala and India. Two models were used to analyse farmer’s decisions in terms
of area response and yield response.

() Area Response Model for Rubber:
At = a0+alPte+a2Ptce+a3Ytet+a4TAt+abPRte+a6RFt+vt

(ii) Yield Response Model for Rubber:
Yt = b0+b1Yt-1+b2Pte+b3Ptce+b4PRte+b5RFt+ut

(Where, At = Area under the crop in the current year, Yt = Yield per hectare
of the crop in the current year, Pte = Expected price of the crop (The expected
price of the crop in period t was calculated as the average prices prevailing in the
preceding three years), PRte = Expected price risk in the current year (The price
risk in period t was represented by the standard deviation of price in the past
three years from period t), RFt = Average annual rainfall in mm, Ptce = Expected
price of the competing crop (that is, coconut), Yte = Expected yield of the crop
(The expected yield of the crop in period t was calculated as the average yield
prevailing in the preceding three years), TAt = Tappable area in the current year,
Yt-1 = Yield of the crop in period t-1). The regression coefficients were estimated
by the method of OLS. The regression coefficients were tested for their significance
using t test. Durbin-Watson statistic was also computed for testing the incidence
of auto-correlation.

Table 1. Transformation of agriculture in Kerala towards Rubber
(Rank of each crop in the Total Cropped Area)

1\% Crops 1960-61 | 1970-71 | 13507 | 1990-91 | 2000-01 | 2013-14
1 Rice 1 1 1 2 3 3
2 Coconut 2 2 2 1 1 1
3 Arecanut 6 7 7 10 8 5
4 Rubber 4 4 4 3 2 2
5 Pepper 5 5 6 4 4 4
6 Cashewnut 6 6 5 6 7 9
7 Tapioca 3 3 3 5 5 7
8 Coffee 10 11 8 7 9 8
9 Tea 8 10 11 11 11 11
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10 Cardamom 9 9 9 8 10 10
11 Ginger 11 12 12 12 12 12
12 Banana anfi other 7 ] 10 9 6 6
plantains
Source: Computed from: Karunakaran N (2014), Paddy cultivation in Kerala: trends, determinants
and effects on food security, Artha Journal of Social Science, 13(4): 21-35.

RESULTS AND DISCUSSION

Transformation of agriculture in Kerala towards Rubber: During 1960-61 the
order of the first five crops was rice, coconut, tapioca, rubber and pepper in the
descending order of shares to the total cropped area. Table 1 reveals that in 2013-
14, the first five crops were coconut, rubber, rice, pepper and arecanut. Rubber
occupied fourth position in area during 1960-61 went to second position in 2013-
14. The main crops losing area between 1960-61 and 2013-14 were rice and tapioca.
This transformation clearly established a shift from the traditional subsistence
cropping to the recent commercial cropping like rubber and coconut. From Table 1
it is very clear that, among the four plantation crops, rubber emerged as the most
significant crop with largest area in the state next only to coconut.

Table 2. Transformation in the cultivation of rubber, coconut and rice in Kerala (in %)
(2013-14 over 1960-61)

SI. No. Districts Rubber Coconut Rice
1 Thiruvananthapuram 698 31 -92
2 Kollam 75 -9 -92
3 Pathanamthitta 14 -35 -81
4 Kottayam 159 -40 -73
5 Alappuzha 114 -42 -57
6 Ernakulam 265 12 -83
7 Idukki 125 19 =77
8 Trissur 136 127 -73
9 Palakkad 577 227 -49
10 Malappuram 8 75 -86
11 Kozhikkode 31 24 -96
12 Wayanad 89 173 -37
13 Kannur 300 69 -92
14 Kasaragod 54 29 -65
15 State 328 56 -69

Source: Computed from: Karunakaran N (2014), Paddy cultivation in Kerala: trends, determinants

and effects on food security, Artha Journal of Social Science, 13(4): 21-35.
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The percentage increase in the area under rubber was 328 in 2013-14 over the
year 1960-61 (Table.2). Among the districts, Thiruvananthapuram district recorded
highest percentage increase in area under rubber cultivation (698 percent). Tables
1 and 2 clearly supported the transformation from food crops, mainly rice and
tapioca, in favour of tree crops such as rubber and coconut in Kerala.

Table 3. Compound Growth Rates of Area, Production and Productivity of Rubber in Kerala.

SL Ttem 1960s | 1970’s | 1980’s | 1990’s | 20007 | Yive
No. decades
1 Arca 3.647 1.989 6.485 1407 | 1196 | 3292

ES
2 Production
11311 6.107 7.640 7345 | 4514 | 7.065
3 | Productivity | 10.729 | 3.819 1.087 5853 | 3281 | 3.903

- Significant at probability level 0.01

Source: - Karunakaran N (2015) Crop Diversification for Sustainable Agriculture, Pointer publishers,
Jaipur, India: 90-100.

Figure 1. Growth in area, production and
productivity of rubber crop in Kerala
(1960-61 e 2013-14)
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The growth of crop-output in Kerala can be decomposed into real and monetary
terms (Karunakaran N, 2013) and the results summarised in Table 4 with respect
to rubber during the past five decades shows that the real growth has tended
to decline from 60 percent during 1960’s to 13 percent in 2000’s and monetary
growth has correspondingly risen from 40 percent to 87 percent. Comparison of
the real and monetary growth during different decades revealed the dominance
of monetary growth over real growth. More specifically, the overall growth is
actually monetary growth rather than real growth in the case of rubber.

Table 4. Overall Growth of rubber Cultivation in Kerala during the last five decades.
(in percentages)
Period
Sl. -
Elements Five
No. 1960°s | 1970’s | 1980’s | 1990’s | 2000’s
decades

1 Increaseo‘t‘:tpv fl‘t'ue of | 473.65 | 367.40 | 474.04 | 241.42 | 502.24 | 397853.67

2 Area effect 8.99 4.86 22.65 6.17 1.81 0.08

3 Yield effect 40.57 12.84 1.03 29.56 5.19 0.75

4 Cropping pattern effect 4.49 18.48 33.58 7.13 4.77 0.03

5 Interaction effect 6.05 3.03 5.98 4.42 1.14 2.01

Real Growth

6 (2434415 ) 60.10 39.21 63.24 | 47.28 12.91 2.87

7 Pure price effect 14.79 34.06 4.72 28.29 57.63 3.28

8 Price Yield effect 19.93 15.13 6.23 17.57 13.77 23.25

o | Pricecroppingpatiern | 551 | go3 | 2083 | 423 | 12.66 8.72

effect
10 | Total Interaction effect 2.97 3.57 4.98 2.63 3.03 61.88
Monetary Growth

11 (7+849+10) 39.90 60.79 | 36.76 | 52.72 87.09 97.13
12 Total (6 +11) 100.00 | 100.00 | 100.00 | 100.00 | 100.00 100.00
Source: - Karunakaran N (2015), Crop Diversification for Sustainable Agriculture, Pointer
publishers, Jaipur, India: 120-125.

Determinants of Rubber Cultivation in Kerala: Originally rubber was
introduced into areas with degraded forests. From there it spread all over. It
replaced natural vegetation, tapioca, cashewnut, fruit trees and coconut (Srikumar
Chattopadhyay, et.al, 2006). The area, production and productivity of rubber
cultivation had tremendously increased during 1960-61 to 2013-14 (Table 3 and
Figure 1).
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Factors like expected price and yield of the crop, price of the competing crops
(like coconut), average annual rainfall, tappable area, lagged yield of the crop, etc,
are conceived to be great importance in determining the area allocation and yield
response of rubber in Kerala. The estimated results are given in Table 5 and it
revealed that price variables (expected price of rubber, 0.1383 and expected price
of competing crop, 0.2158) turns out to be an important factor in determining the
area response in addition to tappable area of rubber (0.4756). The expected yield
and expected price risk seems to have negative influence on area. With regard to
yield response, the estimated results shows that lagged yield and rainfall were the
significant factors influencing the yield of rubber and the price variable seems to
be insignificant.

Table 5. Regression Coefficients of the Determinants of Area and Yield of Rubber during the
last five decades.
Area Yield
Variables Results Variables Results
a, 2.1703 b, -0.4139
Pt 0.1383 (0.025) Yt-1 0.9559 (0.048)
Ptce 0.2158 (0.036) Pt 0.0047 (0.039)
Yt -0.2183 (0.041) Ptce 0.0079 (0.039)
skeskeoskoskosk
Tat 0.4756 (0.073) PRt®
-0.0083 (0.010)
sksksk
PRt RFt
-0.0237 (0.006) 0.0896 (0.048)
seskoskosk
RFt R Square 0.9905
0.0527 (0.034)
R Square 0.9942 Durbin-Watson statistic 2.181
Durbin-Watson statistic 1.4479
Figures in bracket shows standard error, *** Significant at 0.05 level of significance, ****
Significant at 0.10 level of significance, ***** Significant at 0.50 level of significance

« 25 »



@ ACADEMIC RESEARCH AND REVIEW LETTERS Vol. 2 No. 2 July 2019

The area response and yield response of rubber shows that area under rubber
was found to be price responsive. Future expectations about prices are one of the
major determinants governing the area expansion of rubber in Kerala. The price of
coconut and tappable area of rubber are the next two factors working behind the
farmer’s area expansion decisions on rubber.

CONCLUSION

The analysis on the agricultural transformation of major crops in Kerala clearly
established that the cropping patternin the state made a significant change fromfood
crops to non-food crops and recently towards rubber. The growth of agricultural
crop output in Kerala like that of other parts of India is influenced by the gross
cropped area, productivity and level of prices. The increase in agricultural crop-
output is decomposed into real and monetary components. The real component
includes area effect, yield effect, cropping pattern effect and interaction effect. The
monetary elements consist of the pure price effect, price yield effect, price cropping
pattern effect and total interaction effect. From the analysis of the growth of output
of rubber into real and monetary components in the last five decades, the general
conclusion derived is the crop exhibited positive values in all the components in
the analysis and the share of monetary components is more than 90 percent for the
entire decades of output of this crop compared to real components.

This change in cropping pattern towards rubber is mainly due to farmers’
decisions. There must be certain determinants that motivated the farmers to make
such a shift in the cropping pattern. Area response and yield response models
were used to analyse the determinants. The determinants estimated are lagged
area, lagged yield, expected price of the crop, expected price of the competing
crop, expected yield risk and price risk, average annual rainfall, tappable area,
etc. The results of the study revealed that, in the case of rubber, the price variable
(expected price and expected price of competing crop) is the major determining
factor in addition to tapped area for area decision. In the yield response decision,
past years yield and rainfall were the significant variables for rubber. The area
response and yield response of rubber shows that area under rubber was price
responsive. Future expectations about price are the dominating factor governing
the acreage decision of rubber in Kerala.
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HEALTH CONDITION OF PEOPLE LIVING WITH HIV/
AIDS USING MULTIVARIATE ANALYSIS FOR PUBLIC
HEALTH PLANNING

Jayarajan K*

Health maps have become widespread. The increased availability of local health data,
the development of software solutions, progress in computer capabilities, and a growing
interest in health inequalities have promoted the rising profile of health mapping. The
present study aims to analyze the spatial distribution of people living with HIV/AIDS
and their relationship between social, cultural, psychological and health condition. The
available heath care facilities and the demographic characteristics of the general population
of the Palakkad district is analysed. These are altogether very important aspects for the
identification of the problems in association with public health requirement, degree of
development and planning for the people living with HIV/AIDS in the districts of Kerala
State. The multivariate statistical technique of factor analysis is applied to study the
multi dimensional inter related variables included in the research study .Based on analysis
the Eigen value 6.49 is considered as a yardstick to extract 10 factors and the same are
resolved owing to the fact that almost all the variables got loaded with these factors. The 10
factors explain altogether 89.58% of the total variance with each one of its value ranging
from 6.49% to 12.31 %. Though the components selected as 10 factors, it is pertinent to
note the fact that first 5 primary factors that have more than 8.93 Eigen values alone totally
explain 53.84 % of total variance whereas the remaining 5 factors recorded with more than
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6.49-7.61 value. Eigen values altogether explain only 35.74 % of the total variance. Spatial
distribution of people living with HIV/AIDS and their relationship between social ,cultural,
psychological and health condition are considered for the present analysis and identified
the problematic region in the block level i.e. Pattambi, Sreekrishnapuram and Attapadi
block. Moderate of HIV/AIDS related problems identified from Alathur,Malampuzha,
Palakkad and Mannarkkad.Blocks with low HIV/AIDS related problems are Kollamgode
and Kuzhalmannam. Blocks with very low HIV/AIDS related problems are Chittur,
Nenmara, Thrithala and Ottapalam. This will be ready to lend hand for a sustainable
planning to the future.

Key words- Eigen value , Health map ,multivariate analysis, PLHA, spatial
distribution

Health mapshave become widespread. The increased availability of local health
data, the development of software solutions, progress in computer capabilities,
and a growing interest in health inequalities have promoted the rising profile of
health mapping. There are now so many health atlases permitting, at national,
regional, or local level, the study of health disparities. .Disease maps mainly
concern the spatial distribution of one disease, however an important question is:
how, in the same space, do various diseases combine? This question has received
little attention . Multivariate techniques allow us to classify areas according to
their similarities on various health indicators. Statistical approaches like simple
or multiple linear regressions allow us to look at relationships between variables.
Mapping the residuals from these analyses enables us to identify particular places
that do not conform to general trends . This analytical approach to mapping can
reveal additional variables for study or combinations of factors specific to particular
places. Residuals from multilevel analyses allow the analysis of these matters at
various scales.

Public health is increasingly becoming a multi-sector and multilevel
responsibility, and there is a need for a comprehensive community and spatial
planning to integrate health considerations and develop a sustainable public
health policy. Health care Planning as a tool in the policymaking process, and,
in accordance with the understanding of policy-making as an ongoing process,
planning is understood as a circular process .Health care planning model represents
a systematic and comprehensive, long-term approach to public health planning in
the people living with HIV /AIDS, and High Risk Group communities the model
is a systematic approach in six steps, linked together in a circle with a dynamic
character. The circle follows a planning period of 4 years. The aim is to show,
step by step, how a plan where health and well-being aspects are highlighted can
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be carried out and embedded in the ordinary planning of the district. The health
care planning to people living with HIV/AIDS have different stages of the circular
process as follows.

Location of the study area

Palakkad district is Situated at the foot of western ghats, this is the gateway of
Kerala from north. Palakkad district is placed between 10°20" N to 11°14” N latitude
and 76°20" E to 76°54" E longitude. The district shares borders with Malappuram
district in the North and Northwest, Thrissur in the South and Southwest and
Coimbatore district of Tamil Nadu in the East. Out of the 14 districts of Kerala,
Palakkad is one of the five districts which does not have a coastline. Its geographical
position, historical background, rural nature, educational status, tourist attractions
and above all, the developmental activities are wide and varied.

There are thirteen Development blocks and four Municipalities in the district.
Ninety one Panchayats are grouped to form the thirteen blocks.

LOCATION MAP - PALAKKAD DISTRICT

INDILA _#_ PALAKKAD DISTRICT
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Aim and Objectives

The present study aims at attempting a Spatio- temporal analysis of HIV /
AIDS in Palakkad district in Kerala State. The following are the major objective of
the present investigation.

1. To identify living environmental condition of people living with HIV/AIDS
and Knowledge about Sex, Practice and Behavior.

2. To identify the problems related to Social, Psychological, Health and the
Availability, Accessibility , Affordability of Health Care Facilities:

3. To identify major problems of the people living with HIV/AIDS and the
Spatial disparity in the distribution and control of the spread of HIV /AIDS .

Methods

The present study based on both Primary and Secondary data. Secondary
data is collected from Governmental and quasi Govt agencies .In order to collect
relevant secondary data for the study the respective sources have been taped
.Population data collected from Census publication and department of Economics
and Statistics Thiruvanathapuram. The health statistics consisting of morbidity of
disease and health care facilities have been collected from health directorate and
office of the chief medical officer of the district.

The secondary data includes the enrolment of the People Living with HIV/
AIDS (casualty sheets) registers of Pratiasa Centers, registers of NGOs i.e. Council
of People Living With HIV/AIDS (CPK+) Published information collected from
the Govt organization like National AIDS Control Organization (NACO), Kerala
State AIDS Control Organization (KASACS). National AIDS Control Organization
(NACO) surveillance report and Kerala State Surveillance report, UNAIDS
surveillance report also collected. Council of People Living with HIV/AIDS
(CPK+) enrollment are collected from 2004 onwards.

Random sampling method is applied for primary data collection from the
Pratyasa centers and Council of people living with HIV / AIDS in Palakkad district.
For this purpose total reported cases up to 2010-11 year are considered for the
present study . In random sampling 20 percent of the reported cases in Pratyasa
Centres in Palakkad districts are well thought-out. Here 180 samples are collected
for the investigation by using elaborate questionnaire. To collect the information
required for the study a structured interview schedule was prepared. Before
structuring the interview schedule discussions were held with a few People living
with HIV/AIDS. In the preparation of the interview schedule, Health survey
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schedules used earlier, were consulted. Before the final survey, a pilot survey was
carried out.

A structured pre tested questionnaire is used to collect reliable information
from the HIV/AIDS persons. The finalized questionnaire is translated into the
regional languages. The questionnaire was retranslated in English to ensure that
the implications of the questions did not lose while translating in to regional
languages. The bilingual questionnaires were also used for collecting information.
This questionnaire consist of 45 questions, consists of ten variables. The survey,
along with participant observation and interviews with key informants, was
carried out during the period 1% March, 2010 to 28" June 2011.During the survey
special attention was given to establish good rapport with the AIDS patients
by explaining them the purpose of the study and assured them to protect their
personal identity without dissimilation of the data .This step was very important
to obtain reliable information because some AIDS patients might tend to provide
incorrect information if they felt that the interviewers were not helpful.

AIDS patients were interviewed in isolation from their friends / family
members during the interview, to make sure that the answers would not be
affected by arbitrary responses from people around them .AIDS patients were also
assured that the information they released would remain strictly confidential. The
collected data has been analysed both descriptively and inferentially. The following
specific statistical techniques have been adopted for the study. Simple statistical
techniques are used for the data analysis. Percentage analysis are used to ascertain
the perception of the people living with HIV / AIDS .Statistical Packages for Social
Science (SPSS 16.0) are used to find out the problems of people living with HIV/
AIDS. The multivariate statistical technique of factor analysis is applied to study
the multi dimensional inter related variables included in the research study .Based
on analysis tables and maps were prepared and conclusions drawn. Computer
based cartographic technique is used to show the disparity in the spatial pattern
and variation of HIV /AIDS infected people in the fourteen districts of Kerala
State. Arc GIS 9.3 is used to analyze and prepare maps for future planning to the
Govt organizations.

Results and discussions

The present study aims to analyze the spatial distribution of people living
with HIV/AIDS and their relationship between social, cultural, psychological
and health condition. The available heath care facilities and the demographic
characteristics of the general population of the study area are considered. These
are very important aspects for the identification of the problems in association
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with public health requirement, degree of development and planning for
the people living with HIV/AIDS in the districts of Kerala state. On the basis
of the discussions 72 variables selected for the statistical analysis. They are the
information collected from the primary survey of the People Living with HIV/
AIDS in the major 8 subdivisions consists of 62 variables such as the Personal
status and Living environmental conditions, Awareness of HIV/AIDS and Source
of infection, Knowledge about Sex, Practice and Behaviour, Usage of preventive
tools, Social, Psychological and opportunistic disease related health problems.
Availability, accessibility and affordability of health care facilities and Role of
NGO and Government towards HIV/AIDS prevention.

The secondary base 10 variables of the health care facility includes service
infrastructural indicators such as health care services such as number of health
centres, health centre density index, number of doctors, number of beds, availability
of beds in hospitalas,number of welfare centre, family welfare centre, health centre
density, health index literacy rate. The entire interrelated variable in the data
matrix of 13 x 72 is used for statistical analysis.

Table 1.1 Data set of People Living with HIV/AIDS

1 Male 11 High school level of education

2 Female 12 Higher secondary level of education

3 20-29 Age group 13 Unskilled worker

4 30-39 Age group 14 Truck and Auto drivers

5 Marital status —Single 15 Unemployed

6 Marital status -Married 16 House wife

7 Hindu 17 Monthly income <2000 rupees

8 Muslim 18 Marital life span 5--10 years

9 Christian 19 Stay with family

10 4 to 6 members in the family 20 PLHA are out of station7 -14 days

I Awareness of HIV/AIDS and Source of Infection
21 HIV/AIDS as Treacherous disease 25 HIV/AIDS Transmitted trough mother to child
22 HIV/AIDS transmitted through Sexual contact 26 Confirmation of HIV/AIDS 3-6 years
23 | HIV/AIDS transmitted through drug abuse 27 f;rtsonal disagrecable at the time of HIV/AIDS
24 HIY/AIDS transmitted through unsterilized 28 Reveal test result to the partner

syringe
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11 Knowledge about Sex and Practice
29 Knowledge about sex from books 33 PLHA have Homosexuality
30 Knowledge about sex from friends 34 PLHA have habit of visit sex workers
31 PLHA have Sex before marriage 35 PLHA have Anal intercourse

PLHA Age of first sexual intercourse 15-25 age . .
32 36 Primary cause of AIDS is STD

group
v Usage of Preventive Tools
37 Partner prevents Condom 40 Anal intercourse

. Due to unpleasant staff unable to purchase
38 Insisted condoms by partner 41
condom

39 Insisted condom 42 PLHA getting Condom freely
VI Social and Psychological Health Problems of HIV/AIDS Infected Persons

PLHA bothered about family members getting .
43 49 PLHA suffer loss of weight

HIV/AIDS
44 Separated from the family 50 PLHA suffer Fever
45 PLHA Isolated due to HIV/AIDS 51 PLHA suffer Headache
46 PLHA Dejection due to HIV/AIDS 52 PLHA suffer Night sweat
47 PLHA suffer disease daily 53 PLHA suffer Oral thrush
48 PLHA suffer Fatigue 54 PLHA suffer Tuberculosis
IX Availability ,Accessibility and Affordability of Health Care Facilities to the Infected Persons
55 ART treatment free 57 PLHA ART treatment access is difficult
56 PLHA Treatment receiving from Govt hospital 58 Getting nutritious food

. PLHA not satisfied the GOVT agencies role to
59 PLHA Satisfied the work of NGO 61
control HIV/AIDS

60 PLHA getting moral help from NGO 62 Medical practitioner visited PLHA home
X Demographic Characteristics (Secondary data base)
63 Number of Health centres 68 No. of Welfare Centre
64 Health centre density index 69 Family Welfare Centre/000 population
65 No of doctors per 1000 population 70 Health centre density/10sq.km
66 No of Beds 71 Health Index
67 Availability of Beds in Hospitals 72 Literacy rate
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The component scores calculated for each observation unit area will show the
spatial variation. The positive and negative scores pertaining to each component
are developed with respect to each spatial unit in the study and they help us to
evaluate the problematic region with reference to each index. On the basis of the
sign of the scores as positive and negative, the development index is classified
into four types. The score value 1 and above is considered as high positive and
negative development. The value less than one in both directions are treated as
less development on the negative and positive sides.

HIV/AIDS related variables Relationship and Factor Solution:

The extraction of table 1.2 illustrate the total variance explained by the
variables included in the analysis .The distribution of Eigen values and the total
percentage and cumulative percentage variance of each one of the factor solution
is presented in tablel.2, it is pertinent to note that13 factors with6.43 rotated Eigen
vector values explains100% of the variance in the data set. The factor loading of
each one of all the 72 HIV/ AIDS related variables are item wise listed in table 1.2 .

The Eigen value 6.49 is considered as a yardstick to extract 10 factors and the
same are resolved owing to the fact that almost all the variables got loaded with
these factors. The 10 factors explain altogether 89.58% of the total variance with
each one of its value ranging from 6.49% to 12.31 %. Though the components
selected as 10 factors, it is pertinent to note the fact the first 5 primary factors that
have more than 8.93 Eigen values alone totally explain 53.84 % of total variance
whereas the remaining 5 factors recorded with more than (6.49-7.61). Eigen values
altogether explain only 35.74 % of the total variance. In fact, among the first 3
primary factors the first component alone with its Eigen value 34.52 explain highest
amount of total variance that is about 10.82% followed by the rest of 7 factors that
explain the total variance of around 6.49 % viz the second component (11.39 %),
third (10.82 %) fourth(10.39%) and fifth 8.93%. These entire 5 variables explain
53.84% of the total variance of the data set.

Table 1.2 Total variance explained

» Extraction Rotation
Initial
. Sums of Sums of
Component | Eigen
Squared Squared
values . .
Loadings Loadings
% of Cumulative % of Cumulative % of Cumulative
Total i Total . Total .
Variance % Variance | % Variance | %
1 15.28 15.43 15.43 15.28 15.43 15.43 12.19 12.31 12.31
2 14.29 14.44 29.87 14.29 14.44 29.87 11.27 11.39 23.70
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3 11.84 11.96 41.83 11.84 11.96 41.83 10.71 10.82 34.52
4 10.28 10.38 52.21 10.28 10.38 52.21 10.29 10.39 44.91
5 8.89 8.98 61.19 8.89 8.98 61.19 8.84 8.93 53.84
6 7.45 7.52 68.71 7.45 7.52 68.71 7.53 7.61 61.45
7 1.25 7.32 76.03 7.25 1.32 76.03 743 7.51 68.95
8 6.22 6.28 82.31 6.22 6.28 82.31 7.36 7.44 76.39
9 5.50 5.55 87.87 5.50 5.55 87.87 6.63 6.70 83.09
10 4.76 4.80 92.67 4.76 4.80 92.67 6.43 6.49 89.58
1 4.06 4.1 96.78 4.06 411 96.78 5.42 5.47 95.06
12 3.19 3.22 100.00 3.19 3.22 100.00 4.90 4.95 100.00

The remaining 5 factors, all of them have more than 4 Eigen values and they
altogether explain little less than 35.74 % of total variance. However it is to be
further noted that these factors are strongly loaded with the following group of
highly related variables that are considered in the analysis.

Major Factors and their Variable Loadings

The first component which explains 12.31 % of the total variance is significantly
loaded with 22 variables (see table 6.3).The factor loading positive values of 11
variables lies between (0.93 to 0.45) in both the directions. MLHA Partner prevent
condom usage with sexual intercourse (0.93), MLHA got Moral support from
NGO (0.76), HIV /AIDS transferred to Mother to Child (0.62), FLHA separated
from family (0.59), MLHA Married (0.59), High school level of education (0.59)
MLHA suffered fever (0.56) MLHA reveal test to partner (0.56) FLHA got HIV/
AIDS through Sexual contact (0.48) MLHA suffered TB (0.45) FLHA age group of
30-39 (0.45)

The 11 variables with negative loadings are added with Partner prevents
condom usage (-0.94) MLHA protect HIV themselves-0.93, MLHA receiving
nutritious food-0.82, MLHA got HIV through Drug Abuse-0.68, FLHA
isolated-0.61, FLHA have anal intercourse-0.55, MLHA have the age group of
30-39(-0.49), FLHA got HIV from Mother to Child transmission-0.48, No of Beds
in the hospitals-0.45 MLHA collect the sex knowledge from Friends-0.45 MLHA
living as single-0.44

Hence this 1*component is named as Dimension of Variation of the PLHA and
their awareness and Sexual practice, Preventive tools and Psychological Problems
Hence it is hypothesised that PLHA and their sexual knowledge and awareness is
the major route of the HIV/ AIDS infection.

The 2" component which accounts for 11.39% of the total variance includes 20
variables with strong loading values between 0.94 and 0.44 in both the directions.
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Among the 25 variables 16 show positive values of loading such as Health centre
density index0.94, Health centre density/10sq.km0.94 No of doctors per 1000
population0.88 Health Index0.80 Number of Health centers0.73 FLHA receiving
nutritious food( 0.64) 5—10 (0.60), MLHA suffered headache0.56, self insisted
condom 0.53, Mother to Child transmission of HIV/AIDS0.50 ,Literacy rate(.50,
MLHA not satisfied the work of Govt0.48, MLHA have sexual intercourse in the
period of 15—25(0.46) FLHA have anal intercourse0.46, MLHA satisfied the work
of NGO0.42, FLHA taking ARTO0.41,

The negatively loaded factors are FLHA as Christian-0.71, Male sex before
marriage-0.54, FLHA Partner prevents condom usage-0.53, MLHA High school
level education-0.48, MLHA have sex in the age group of 15—25(-0.46) MLHA
are Unemployed(-0.45) MLHA are Christian community-0.44.In total (5) variables
are included under this dimension explained the characteristic of the general
Heath care facility and accessibility and sexual knowledge and practice. Hence
this component is named as Dimension of Health care facility and Availability of
HIV /AIDS treatment

Availability of health care facility and affordability of treatment is the major
constraints of the PLHA in Palakkad. Hence it is hypothesised that low level of
literacy, poor socio-economical status unemployment in rural and migration
played a dominant role in the spread of disease in the grass root level.

The 3 component accounts 10.82% of total variance with positive loading
values of 8 variables (0.85-0.43) and 13 variables with negative loadings (-0.69 to-
0.44). The variable such as MLHA belongs to Muslim community0.85 ,Access is
difficult0.83, MLHA receiving treatment from Govt hospitals0.76, MLHA taking
ARTO0.71, MLHA got HIV /AIDS through Sexual contact0.6, Friends0.63, FLHA
have anal intercourse0.56, MLHA know that HIV is a Infectious disease0.44,
FLHA receiving nutritious food0.44, FLHA have first sexual relationship at the
age group of (15-25) 0.44, MLHA Partner prevents condom usage 0.43,are loaded
with positive direction.

While negatively loaded variable is MLHA belongs to Hindu community-0.69,
MLHA visited sex workers home-0.64, FLHA separated from the family-0.63,
MLHA separated from family-0.59, HIV/ AIDS is a Infectious disease-0.53, MLHA
believes the support of NGO-0.53, 1--3 year-0.52, FLHA suffered headache-0.49,
MLHA have Higher secondary level of education-0.47, MLHA have Dejection due
to HIV-0.45, MLHA infected HIV through Drug Abuse-0.44.

All these 24 factors invariably cluster and explained Availability and
accessibility of ART treatmentand role of NGO and Govt .Therefore this component
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is rightly called as Dimension of Availability and accessibility of ART treatment
and role of NGO and Govt . Therefore it is hypothesised that accessibility and
awareness about HIV/AIDS is very low in the Palakkad district.

In the 4™ component exhibit the total variance of 10.39% is contributed by 19
variables .The positive loading 9 variable factors lying between 0.91 and 0.41 in
both the directions. Among them, Availability of Beds in Hospitals 0.91, MLHA
frustrated due to HIV/AIDS infection(0.73, Involvement 0.71,MLHA have anal
inter course(0.68, FLHA infected HIV/AIDS through Sexual contact0.64, FLHA
have High school level of education0.53, No of Beds0.48, FLHA taking ART0.41
MLHA have 4 —6 members in the family0.41.

Of the remaining 10 negative variables are namely people living with HIV/
AIDS have Availability of Beds in Hospitals0.91 MLHA frustrated due to HIV/
AIDS infection0.73, MLHA have anal inter course(0.68, FLHA infected HIV/AIDS
through Sexual conta0.64 ,FLHA have High school level of education0.53, No of
Beds0.48, FLHA taking ART0.41, MLHA have 4--6 family members0.41.

This component is conveniently stated as Psychological problems of the HIV/
AIDS infected people’s personal status and awareness about HIV / AIDS. For this
reason it is hypothesised that social stigma prevails in the community of the rural
and urban areas of Palakkad.

The 5" component explains (8.93%) the total variance with 13 variable factors.
Of the total number of the 7 positive variable expressed as PLHA presently using
MLHA collect sexual knowledge from Books0.91 MLHA out of station <7,0.84
FLHA suffering fever0.73, FLHA 20-30 age group0.67, MLHA have sexbefore
marriage0.64 MLHA are engaged as Unskilled truck auto drivers0.63 MLHA
engaged first sex work 15--25 age group0.43.

The negatively loaded 3 variables are MLHA suffered HIV/AIDS in 1--3 year-
0.90 MLHA not interest in life-0.73 ,MLHA bothered about family-0.62, FLHA 30-
39 age group-0.56 ,MLHA reveal test to partner-0.43, MLHA believes HIV/AIDS
is Infectious disease-0.41

As this component explain the multidimensional determinant factors of
People Living with HIV/AIDS and the sexual knowledge here this dimension is
named as Dimension of Variation of sexual knowledge and practice among the
PLHA. Consequently it is hypothesised that lack of education resulting the false
impression of HIV/AIDS and sexual knowledge in the common people.

The 6™ component account for only 7.61 % of the total variance and loaded with
11 variables in the dimension of sexually transmitted disease and rural population.
The dimension of FLHA believes Access is difficult to treatment0.81, Family
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Welfare Centre/000 population0.77, FLHA suffered HIV/AIDS0.68, FLHA got
Moral support0.68 ,No. of Welfare Centre(0.62, FLHA Sexual contact0.50, MLHA
have 4--6 family members0.45 are positively loaded. While the negative variable
considered as FLHA lived 2--4 years-0.80, FLHA <2000 rupees-0.67, MLHA Partner
prevents condom use-0.60, FLHA transferred HIV trough Mother to Child-0.50.

All the positive loading variables cluster around accessibility of treatment than
the negatively loaded variables. Hence this component explains the Dimension of
treatment difficulty and the role of Govt welfare centres and NGO in the prevention
activities.

The 7" component explains (7.51%) of total variance together with 11 variables
ranging from (0.43 t00.91) The variable such as FLHA got sex knowledge from
friends0.91, MLHA bothered about family0.56 ,MLHA in the age group (30-39)0.54
,No of Beds0.52, FLHA believes the HIV/AIDS are Infectious0.52, FLHA in the
age group 30-39 (0.49).

Whereas the negative factors FLHA got sex knowledge from Books -0.91,
MLHA in the age group of (20-30)-0.77,Use of unsterilized syring e-0.46, Family
Welfare Centre/000 population-0.45, FLHA in the age group of 20-30-0.43

These factors simply associated with the living condition of PLHA, botheration
about family and the comprehensive knowledge about HIV/AIDS so that it is
aptly called as the Dimension of sexual knowledge and personal status of PLHA.

The 8™ components explains (7.44%) of the total variance with loading of 0.44
to 0.90 in both direction. This positively loaded variables are the FLHA belongs to
Muslim community0.90, FLHA isolated from the society0.58, MLHA believes HIV
is a Infectious0.45 , MLHA suffered TB0.45, MLHA Sexual contact0.42, MLHA got
sex knowledge from Friends0.42

The negatively loaded factors are business FLHA Hindu community-0.92,
FLHA bothered family-0.74, MLHA have first sex in the age group of 15--25-0.62,
MLHA High school level education-0.51, FLHA Frustrated due to HIV/ AIDS-0.44.
These 11 factors strongly associated with the HIV / AIDS infected population, their
level of literacy, awareness, disease so that it is aptly named as the FLHA isolation
from the society and the role of NGO.

The 9™ component explains (6.70%) of the variations in the data matrix with
a 1lfactor loading in both direction (0.41 to 0.80). The positive variables such
as FLHA Frustrated due to the HIV infection 0.80, MLHA isolated from society
0.71, MLHA under ART 0.67, MLHA are Unemployed0.58, MLHA engaged as
Unskilled truck auto drivers0.54, MLHA Higher secondary level of education0.50,
MLHA Married0.49 ,FLHA suffered TB 0.42, No. of Welfare Centre0.41.
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The remaining 3 negatively loaded factors are FLHA Not interest in life-0.78,
FLHA 1--3 year-0.55, FLHA reveal the test result to the partner -0.41. On the basis
of cluster and association it is treated as the Dimension of MLHA isolated from the
society and treatment seeking behaviour.

The 10" component explains (6.49%) of the variations in the data matrix with
an 11factor loading in both direction (0.41 to 0.89). The positive variables such
as FLHA Married0.89, FLHA reveal test result to partner0.65 MLHA Christian
community, 0.56 FLHA getting nutritious food0.44; FLHA believed HIV/AIDS
is an Infectious disease0.42.The remaining 6 negatively loaded factors are FLHA
lived as Single-0.89, FLHA out of station <7 days-0.57, MLHA suffered fever -0.49,
MLHA belongs to Hindu community -0.48, MLHA have 4 — 6 family members -0.48,
MLHA getting nutritious food-0.41. On the basis of the cluster and association it is
treated as the Dimension of the religious background, marital status and diagnosis
of HIV/AIDS test result to the partner.

The input data of 72 variables both primary and secondary information of
People Living with HIV/ AIDS in Palakkad district is summarised into ten factors.
The factor loading explains with ten dimensions of the People living with HIV
/AIDS in Palakkad and their associated problems. But in the spatial context it
shows variation in the magnitude of the problem.

The Spatial Imbalance in the Multidimensional Character of People Living with
HIV/AIDS and the Integrated Approach for the Public Health Planning:

The component scores derived for each observation areal unit of the Palakkad
districts in the Kerala State shows the spatial variation in the respective factor
score. The positive and negative scores pertaining to each component shows the
problems related to People Living with HIV/AIDS in the blocks of Palakkad
district. The score value abovel in positive side denotes high problems related to
HIV/AIDS. Whereas the value of 0 to 1 denotes medium level problems of HIV/
AIDS. The negative value of -1 to 0 indicates low range of problems HIV/AIDS
and index score below- 1 denotes very low prevalence of problems in HIV/AIDS
in the spatial context.

Spatial Pattern of Multidimensional factors with People Living with HIV/AIDS

In the present analysis all the components are selected based on the dimension
related to People Living with HIV/AIDS in Palakkad district. In these 10
dimension are validly hierarchical order factor loading are arranged on the basis
called Dimension of Personal status of the Living condition of HIV/ AIDS infected
persons Sexual Knowledge, Awareness and role of Govt &NGO, Dimension of
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population character with HIV/AIDS infected Persons, health care accessibility
and problem . Accessibility and Availability of HIV/AIDS Treatment and Stigma
in the Society. Dimension HIV/AIDS infected persons in the rural areas with
Health care Facility and Sexually Transmitted Disease. The illustration developed
on the basis of GIS portray visual imbalance in the pertain to particular dimension.
From this the individual dimension related problem area is identified for the Public
Health Planning.

Table 1.3

Palakkad: Block wise distribution of the Ten Factors and their Composite
Index values

Blocks Factor | Factor | Factor | Factor | Factor | Factor | Factor | Factor Factor | Composite
| I Il IV v Vi Vil Vil FactorlX | X index
Alathur -1.96 0.19 2.26 0.29 0.51 -0.50 | -0.18 0.60 0.20 | -0.33 1.08
Attapadi 0.60 | -1.38 0.05 2.1 0.06 151 | 053 | -0.21 0.07 0.41 2.69
Chittur 0.05 0.32 | -040 1.58 -0.35 | -2.01 0.85 | -0.59 -1.64 | -0.28 -2.48
Kollamgode 0.07 1.27 | 017 | -0.36 1.45 026 | -2.25 | -0.56 -0.82 0.41 -0.71
Kuzhalmannam 022 | -0.70 | -0.04 0.20 0.06 036 | -0.21 | -0.89 0.10 | -0.28 -1.19
Malampuzha 0.87 | -1.24 1.31 | -1.22 0.51 0.59 1.08 0.33 092 | -049 0.83
Mannarkkad -1.72 0.03 | -1.16 | -0.48 -0.29 0.93 1.03 0.40 -0.63 1.98 0.08
Nenmara -0.08 | -1.66 | -1.18 | -0.55 009 | -1.54 | -1.10 1.55 0.78 | -0.08 -3.09
Ottapalam 0.64 0.04 | 033 | -157 -0.50 | -0.06 | -0.01 | -0.78 -1.04 | -0.38 -3.99
Palakkad 0.69 0.37 1.06 | -0.36 -1.85 | -0.63 | -0.36 | -0.92 1.36 1.44 0.81
Pattambi 0.86 084 | -0.41 0.10 2.00 | -0.39 150 | -0.16 1.63 0.36 6.33
Sreekrishnapuram 0.96 1.63 | -0.07 0.41 -1.02 0.77 0.03 224 -0.16 | -0.64 4.15
Thrithala -1.20 0.28 | 092 | -0.15 -0.66 0.71 0.16 | -1.01 1.06 | -2.11 -3.85

Spatial Disparity in the Dimension of Personal Status of the Living condition
of HIV/AIDS Infected Persons Sexual Knowledge, Awareness and role of Govt
& NGO

In this category Personal status of the Living condition of HIV/AIDS infected
persons Sexual Knowledge, Awareness and role of Govt &NGO dimension
represent the various natures of the infected people in Palakkad district,
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Factor I Dimension of Variation of the PLHA and their awareness and
Sexual practice, Preventive tools and Psychological Problems

Table1.3 shows High factor score represented in Sreekrishnapuram 0.96 ,
Malampuzha 0.87 Pattambi 0.86 , Palakkad 0.69 , Ottapalam 0.64 , Attapadi 0.60,
Kuzhalmannam 0.22, Kollamgode 0.07 , Chittur 0.05 next with medium positive
factor score(Zero to+1) in this dimension. Low negative score identified from
Nenmara blocks-0.08 ranks third order with low negative score (less than 1). The
blocks of Thrithala -1.20, Mannarkkad -1.72, Alathur -1.96 register high negative
factor score.

Factor II Dimension of Health care facility and Availability of HIV/AIDS
treatment

The Table 1.3 demonstrates the Dimension of Health care facility and
Availability of HIV / AIDS treatment highlight Sreekrishnapuram1.63 Kollamgode
1.27 in Palakkad district have very high positive score value. Table-1.3. In seven
blocks has low positive score (0 to +1) i.e. Pattambi0.84 Palakkad(0.37 Chittur0.32,
Thrithala0.28, Alathur0.19 ,Ottapalam0.04 and Mannarkkad0.03.Low negative
score observed (0- -1) only in Kuzhalmannam block -0.70 .While high negative (>-
1) factor score represented in Malampuzha -1.24, Attapadi-1.38 and Nenmara-1.66.

Factor III Dimension of Availability and accessibility of ART treatment
and role of NGO and Govt.

Dimension of Availability and accessibility of ART treatment and role
of NGO and Govt draw attention to Alathur 2.26, Malampuzha 1.31 and
Palakkad1.06 blocks in Palakkad district have very high positive score value.
Table 1.3 low positive (0 to +1) score represented only in Attapadi block 0.05.
Low negative score observed only in seven blocks (0- -1) Kuzhalmannam-0.04,
Sreekrishnapuram-0.07, Kollamgode-0.17 Ottapalam-0.33,Chittur-0.40,
Pattambi-0.41,Thrithala-0.92 .While high negative (>-1) score represented in two
blocks Mannarkkad-1.16 and Nenmara-1.18.

Factor IV Dimension of Psychological problems of the PLHA, personal
status and awareness about HIV/AIDS

Dimension of Psychological problems of the PLHA, personal status and
awareness about HIV/AIDS bring to light Attapadi 2.11 and Chittur1.58 blocks
in Palakkad have very high positive score value. Table 1.3 In four blocks has low
positive (0 to +1) i.e. Sreekrishnapuram 0.41, Alathur0.29,, Kuzhalmannam0.20 and
Pattambi0.10. Low negative score observed in (0- -1) represented in Thrithala-0.15,
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Palakkad-0.36 ,Kollamgode-0.36, Mannarkkad-0.48 and Nenmara-0.55.While high
negative (>-1) score represented in Malampuzha-1.22 and Ottapalam-1.57.

Factor V Dimension of Variation of sexual knowledge and pactice among
the PLHA.

Dimension of Variation of sexual knowledge and practice among the PLHA
highlight Pattambi2.00 and Kollamgode1.45 blocks in Palakkad district having
very high positive score value. Table 1.2. In five blocks has low positive (0 to +1) i.e.
Malampuzha 0.51, Alathur(0.51, Nenmara0.09, Attapadi 0.06 and Kuzhalmannam
0.06 . Low negative score observed in (0- -1) in the blocks of Mannarkkad-0.29
and Chittur-0.35 Ottapalam-0.50 and Thrithala-0.66. While high negative (>-1)
represented in Sreekrishnapuram-1.02 and Palakkad-1.85.

Factor VI Dimension of treatment difficulty and the role of Govt welfare
centers and NGO in the prevention activities.

Dimension of treatment difficulty and the role of Govt welfare centres and
NGO in the prevention activities highlight Attapadi blocks 1.51 in Palakkad
having very high positive score value .Table 1.3 In six blocks has low positive (0 to
+1) i.e. Mannarkkad0.93 ,Sreekrishnapuram0.77, Thrithala0.71, Malampuzha0.59
,Kuzhalmannam(0.36 ,Kollamgode0.26. Low negative score observed in (0- -1)
Ottapalam-0.06 ,Pattambi-0.39, Alathur-0.50 and Palakkad-0.63. While high
negative score represented (>-1) in Nenmara-1.54 and Chittur-2.01 .

VII  Dimension of sexual knowledge and personal status of PLHA.

The Table 1.3 lay emphasis on the Dimension of sexual knowledge and
personal status of PLHA. Pattambil.50, Malampuzhal.08 and Mannarkkad1.03
in Palakkad having very high positive score value. In three district has low
positive (0 to +1) i.e. Chittur(0.85, Thrithala0.16 and Sreekrishnapuram0.03. Low
negative score observed in five blocks i.e. (0- -1) Ottapalam-0.01, Alathur-0.18,
Kuzhalmannam-0.21 ,Palakkad-0.36, Attapadi-0.53.While high negative (>-1)
score represented in Nenmara-1.10 and Kollamgode-2.25.

VIII Dimension FLHA isolation from the society and the role of NGO .

It is seen from the table 1.1 Dimension of FLHA isolation from the society
and the role of NGO lay emphasis on Sreekrishnapuram?2.24 and Nenmaral.55 in
Palakkad district having very high positive score value. Table 1.3 and figure 1.2.
In three district has low positive (0 to +1) i.e. Alathur0.60, Mannarkkad0.40 and
Malampuzha0.33. Low negative score observed in seven blocks (0- -1) Pattambi-0.16,
Attapadi-0.21, Kollamgode-0.56, Chittur-0.59, Ottapalam-0.78, Kuzhalmannam-0.89
and Palakkad-0.92. While high negative score (>-1) represented in Thrithala-1.01.
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IX Dimension of MLHA isolated from the society and treatment seeking
behaviour

It is make obvious from the table 1.3 the Dimension of MLHA isolated from
the society and treatment seeking behaviour very high positive score value in the
blocks of Pattambil.63, Palakkad1.36 and Thrithalal.06 in Palakkad district .Table
6.13 and figure 6.3. In four district has low positive (0 to +1) i.e. Nenmara0.78,
Alathur0.20 Kuzhalmannam(0.10 and Attapadi0.07. Low negative score observed
in (0- -1) Sreekrishnapuram-0.16, Mannarkkad-0.63, Kollamgode-0.82 and
Malampuzha-0.92.While high negative (>-1) score represented in Ottapalam-1.04
and Chittur-1.64.

Factor X Dimension of the religious background, marital status and
diagnosis of HIV/AIDS test result to the partner.

Table 1.3 shed light on the Dimension of the religious background, marital
status and diagnosis of HIV/AIDS test result to the partner .Mannarkkad1.98
and Palakkad1.44. having very high positive score value . In three blocks has
low positive (0 to +1) i.e. Kollamgode0.41 ,Attapadi0.41 and Pattambi0.36 .Low
negativescoreobserved in (0--1). Nenmara-0.08 ,Chittur-0.28 , Kuzhalmannam-0.28,
Alathur-0.33 ,Ottapalam-0.38 Malampuzha-0.49 and Sreekrishnapuram-0.64.
While high negative score (>-1) represented in Thrithala-2.11.

Composite index:

Spatial Pattern of People Living with HIV/AIDS Disparities in the associated
problems.

Ten factors are explained separately on the basis of the virtual significance
to their score values obtained for People living with HIV/AIDS and associated
problems. However, it will not give an entire image about the spatial pattern of
complexity of the problems in the study area. Hence, the overall people living with
HIV/AIDS factor is explained through the ten factors taken in to consideration to
consolidate the people living with HIV/AIDS thirteen blocks in Palakkad district.

The composite score thus obtained has been illustrated through a Geographic
Information System based map to visualize the spatial variation of problem of
People living with HIV/AIDS and to integrate the factors associated with regional
variation in order to highlight macro level planning proposal. Table 1.3 and figure
1.2 illustrate the spatial variation in People Living with HIV/AIDS. Accordingly
similar blocks are noted within the total 13 blocks in Palakkad district, 3 block
represent very high composite index(> +2) 4 blocks with high index+2 to 0, 2 blocks
with low index value 0 to - 2 and 4 blocks with very low index value below -2 .
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A GIS Approach to public health planning for the People Living with HIV/
AIDS:

The spatial variation people living with HIV/AIDS and health care facility is
in complex nature to the pattern of multidimensional character and identify the
specific strategy for planning health services. Hence a composite multi score is
computed and GIS Maps is being used to explore the problem area identification.

Spatial disparity of Health related problems faced by the PLHA in Palakkad
district.

Blocks with Very High HIV/AIDS related problems composite index value
(+>2) registered in Pattambi 6.33 ,Sreekrishnapuram 4.15 and Attapadi block 2.69
score value. High HIV /AIDS related problems 4 blocks in Palakkad district be
a sign of medium index+2 to 0 of HIV/AIDS related problems ie Alathur1.08,
Malampuzha0.83, Palakkad(0.81 and Mannarkkad 0.08.
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Blocks withlow HIV / AIDS related problems Only 2 blocks in Palakkad districts
stand for low index value 0 to - 2 ie Kollamgode-0.71 and Kuzhalmannam-1.19.
Blocks with very low HIV/AIDS related problems Only 4 blocks in Palakkad
district with very low index value -2 to - 4 . It is represented in the blocks of
Chittur-2.48, Nenmara-3.09 , Thrithala-3.85 and Ottapalam-3.99.

CONCLUSION

The availability of micro level health data related to the people living with
HIV/AIDS, the expansion of software solutions, advancement in computer
capabilities, and a growing interest in health disparities have promoted the rising
profile of health mapping. Spatial distribution people living with HIV/AIDS and
their relationship between social ,cultural, psychological and health condition
are considered for the present analysis and identified the problematic region in
the block level i.e. Pattambi , Sreekrishnapuram and Attapadi block moderate
of HIV/AIDS related problems identified from Alathur,Malampuzha, Palakkad
and Mannarkkad.Blocks with low HIV/AIDS related problems i.e. Kollamgode
and Kuzhalmannam. Blocks with very low HIV/AIDS related problems are
represented in the blocks of Chittur, Nenmara-, Thrithala, and Ottapalam- this
will be ready to lend a hand for a sustainable planning to the future.
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SIMULTANEOUS MEASUREMENT OF NON-COMMUTING
VARIABLES FOR QUANTUM OPTICAL TOMOGRAPHY

Prajit Chandran* & N Shaji**

ABSTRACT

Determinism is non-trivial in quantum mechanics as the interaction of the measurement
apparatus with the measured system is central to its formulation. The observing apparatus
disturbs the observed system in an unpredictable and uncontrolled manner that sets
limitation on the precision of the measurement which is the feature of the well-known
Heisenberg Uncertainty Principle. In an ideal measurement also known as ‘projective’
measurement, the relative shifts in the pointer corresponding to different eigenstates of ‘X’
are large compared to the initial uncertainty in the pointer’s position. This results in an
unambiguous separation of the overlap of different eigenstates of ‘X" known as the “collapse
of the wave function’. This is the idea underlying a strong measurement following the von
Neumann interaction model for the measurement of the observable ‘X’. The collapse of the
wave function precludes the simultaneous measurement of the non-commuting observables
such as position and momentum.

In a seminal work Aharanov, Albert and Vaidman (1988) proposed a new technique
known as ‘weak measurements” which entailed weakening the interaction between the
measuring apparatus and the measured system to prevent the collapse mentioned above.
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The technique involved pre-selection, weak interaction and post-selection to give rise to
‘weak value” of an observable. These weak values are complex and possess interesting
features. We shall review the technique in this paper to propose schemes to simultaneously
measure non-commuting variables. We shall show that, weak values may be used to
reconstruct the wave function ‘¢’ of the quantum system. This method is the quantum
state tomography using weak measurements.

Keywords: Non-commuting observables, weak measurement, post-selection,
weak value, tomography.

INTRODUCTION

Measurement is very profound in the formulation of physical laws. One can
measure the initial state of the particle viz. the position and the momentum to a
very high precision depending on the measuring device. The time evolution in
the Hamiltonian or the Lagrangian formulation leads to determinism in classical
mechanics. However, things are quite different in quantum mechanics. In the
quantum realm of things, the interaction between the measuring apparatus and
the measured system disturbs the system in an unpredictable and uncontrolled
manner leading to decoherence or collapse of the wave function. This renders
the simultaneous measurement of non-commuting observables untenable and
non-trivial. Traditionally, this is known as the projective measurement which
is consistent with the Heisenberg Uncertainty Principle. The uncertainty is a
consequence of this intrinsic feature of quantum measurement and does not
depend on the precision of the measuring device. In 1988, Aharanov, Albert and
Vaidman conceived the idea of “‘weak measurement’ in a seminal paper [1]. The
proposed idea was reviewed critically by Duck, Stevenson and Sudarshan [2] and
applied extensively in different experiments as a laboratory tool [3], [4], [5], [6], [7].
The idea provided a new kind of value for a quantum variable known as the ‘weak
value’ of an observable. In this paper we examine the interesting features of weak
measurement in the light of quantum measurement and study its application in
quantum tomography.

Weak Measurements

To start with, let us understand the process of quantum measurement. The
interaction of the measuring pointer with the system is central to the formulation of
measurement theory in quantum mechanics. Following von Neumann's interaction
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model for the measurement of an observable ‘A’, the measurement procedure
consists of coupling the observable A of the quantum system to a measuring pointer
by a coupling Hamiltonian 7 = g(t) P-A and let Q, P refer to the position and
conjugate momentum of the pointer respectively, g(t) is a function with compact
support near the time of the measurement. Hence the strong interaction between
the device and the system lasts for so short a time that the changes of the device
and the system under observation that would have taken place in the absence of
interaction can be neglected. Thus, at least while the interaction is taking place we
can neglect the parts of the Hamiltonian associated with the device alone and with
the observed system alone and we need to retain only the part of the Hamiltonian
representing the interaction. The measurement pointer is initially a gaussian wave
function centered at zero.
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where o is the standard deviation of the probability distribution |(0()C)|2 .

Let the quantum system be prepared in some quantum state |/ > We consider
an ensemble of systems for the purpose of measurement and therefore the state
preparation is also termed as pre-selection. Under the action of the coupling
Hamiltonian, the whole system of the pointer and the quantum system evolves to
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The measurement process consists of shifting the mean position of the pointer

by an amount proportional to the expectation value of the observable <A> after
the interaction. In an ideal measurement, the relative shifts corresponding to
the different eigenvalues of A are large compared to the initial uncertainty in
the pointer’s position. This results in unambiguous separation of the overlap
of the different eigenstates of A known as “decoherence’ or the ‘collapse of the
wave function’. Thus it is not possible to measure simultaneously the non-
commuting variables using an ideal measurement technique. This is the wisdom
underlying conventional measurement or strong measurements. Thus for an ideal
measurement: (i) The measurement always produces one of its eigenvalues a_. (ii)

The probability of its outcome a_is |c,[ where|f;} =X, c, IA=a, } expressed
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in terms of its eigenstates. Thus for a projective measurement, the pointer is leftina
state consisting of widely separated spikes each centered on one of its eigenvalues
a_ In the case of the weak measurement, we may approximate it to a single broad
gaussian peaked at the mean value of i as the interaction between the apparatus
and the quantum system is considered weak.

Immediately, after the weak measurement of A, one makes a strong
measurement by restricting to the sub ensemble of system states that are found
to be in |1,EJ; t. This procedure of projecting out the part of the state is known as
post—selectlon Such a “‘weak” measurement technique results in expectation values
which are remarkably different than in strong or projective measurements. On
post-selecting in statelw; }, the measurement state will be left in the state as follows,

SRS
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On normalizing the state and considering only the terms up to the first order
of g we obtain,
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The expressioniﬁ% is the weak value of A . (6)

The expectation value of position X of the pointer is calculated as
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evaluate <(p{ | X P+PX | ¢t> = 0. Finally we obtain,

(%) = {@;|¥|@;) = gt X Real part of —“J-AT*J (8)

Similarly the expectation value of momentum is calculated as

(B) = (@, |B|o,) =22 xm 22 9)
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The weak value of the observable may be expressed in terms of the two
expectation values of the pointer,

{4y, = Re (A}, +ilm {4},

The weak value is a complex number and we have seen that the real part gives
the position of the pointer and the imaginary part gives us the momentum. It was
also shown that the weak values can lie far beyond the range of the observable’s
eigenvalues [1].This is known as weak value amplification and is used effectively
in several applications [3], [4], [5].

Quantum Tomography

The above discussion facilitates the measurement of the non-commuting
variables viz. position and momentum with the weak measurement technique.
This enables us to measure the wave function y of the quantum system which
represents the state of the system. At each x, the observed position and momentum

shifts of the measurement pointer are proportional to to Re { A},.and Im { 4}, . Scanning
the weak measurement through x thus entails re-construction of the wave function
by the simultaneous measurement of non-commuting variables. This is the
quantum state tomography using weak measurements.

CONCLUSIONS

The weak values are complex nature with the real and imaginary part having
physical significance [8],[9]. We have illustrated the same for the measurement
of position and momentum for a quantum system. Further, this facilitates
the simultaneous measurement of non-commuting variables which entails
reconstruction of the wave function [10]. The weak measurement holds potential
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for quantum tomography with enhanced photon counting using appropriate post-
selection and weak value amplification. [11], [12], [13]. The weak measurement
technique also helps us to understand quantum mechanics in the realm of classical
mechanics to unravel the fuzzy world of quantum mechanics [14].

Acknowledgements

This work was supported by the University Grants Commission’s Faculty
Development Program and facilitated by the Department of Collegiate Education.
We would like to thank the faculty members of the Department of Physics,
Maharaja’s college, Ernakulum for their co-operation and support during the
period.

References

Aharonov Y, Albert D.Z and Vaidman L, Phys. Rev. Lett. 60, 1351(1988).
Duck 1.M, Stevenson P.M and Sudarshan E.C.G, Physical Review D 40 212 (1989).
Hosten O and Kwait P, Science 319,787 (2008).
Dixon P.B, Starling D.], Jordan A.N and Howell ].C, Phys. Rev. Lett. 102, 173601(2009).
Starling D.], Dixon P.B, Jordan A.N and Howell ].C, Phys. Rev. A 82, 063822 (2010).
Sacha Kocsis et al, Science 332, 1170 (2011).
Lunden |.S and Bamber C, Phys. Rev. Lett. 108, 070402 (2012).
Jozsa R, Phys. Rev. A 76, 044103 (2007).
Lundeen |.S and K ] Resch, arcXiv: quant-ph/0501072 v1 (2005).
Lundeen |.S et al, arcXiv: 1112.3575v1 [quant-ph] (2011).
. Prajit Chandran, Lekshmi S, N Shaji., Weak measurements: Effect of Post-selection
of the quantum state, Proceedings of 26" Kerala Science Congress, Wayanad (Kerala), p3945 (2014).
12. Lekshmi S, Prajit Chandran, N Shaji.,Weak Measurement: A Pedagogical study,
Proceedings of 26" Kerala Science Congress, Wayanad (Kerala), p3963 (2014).
13. Prajit Chandran., On Weak measurement of Light, Proceedings of National
Symposium (UGC) at St. Teresa’s college, Ernakulum (Kerala), p54 (2014).
14. Prajit Chandran., Bohmian Dynamics and Weak measurements Proceedings of UGC
National Seminar at Aquinas college, Kochi (Kerala), p44 (2013).

o 2 N A LR W=

—~ =
~ O

« 53 »



READY TO PAYMENTS BANK AFTER DEMONETISATON:
AN EXPLORATORY RESEARCH ON ADOPTION OF INDIA
POST PAYMENTS BANK AMONG POSTAL BANKING
CUSTOMERS IN KOLLAM, KERALA

Ratheesh K Nair*

Introduction

The demonetisation of Rs.500 and Rs.1,000 currency notes(specified bank
notes -SBN) from November 8, 2016 (86% of the currency in circulation), has been
one of the most significant monetary decisions taken by any Indian government.
There are several dimensions of this decision such as slowdown of the economy,
liquidity crunch and hardships, greater transparency and shift from cash to digital
economy, reduction in black money and corruption, counterfeit currency or
fake notes, countering terror funding and so on. It is important for the industry
to realize and accept that every single business is moving towards digitisation.
Retail sales are moving to companies like Amazon and Flipkart, travel bookings
are moving to companies like Makemytrip and Airbnb, movie ticket bookings are
moving to Bookmyshow, and taxi usage is moving to Ola, Uber and so on. Here,
demonetisation accelerated the process of digitisation. The digital payment/receipt
capability such as debit card/credit card swipe machines, e-payment wallets like
Paytm, e-banking facility, and Unified Payment Interface (UPI) payment system
have become popular.

This research provides a connected study of two broad areas of readiness
with respect to Payments bank especially for the Postal Banking customers - (1)

*Assistant professor, Department of Commerce, Govt. College Attingal, Thiruvananthapuram, Kerala.
E-mail: ratheeshknairkollam@gmail.com
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electronic readiness of the Postal Banking customers for adoption of Payments
Bank and (2) Payments Bank implementation and adoption by the banking sector
in India. The analysis of sample data consisting of Postal Banking customers
in Kollamdistrict,Kerala, indicates thatIndians are reluctant in the adoption of
e-payments and hence payments bank. Cash culture is still prevalent in India
compared to the plastic money replacement that has been adopted in most of the
developed countries. The most important reasons are lack of trust, non-availability
of infrastructure, security and service charges. Approximately 23% of consumers
use a form of preliminary products of e-banking and are willing to have more
products, services and transactions through this medium. It's the fastest and
easiest way of banking yet it is not so popular among the consumers. Several
organisations have been asked about strategic, operational, and technological
and customer relationship issues regarding payments bank. Today, banks have
welcomed wireless and mobile technology into their boardroom to offer their
customers the freedom to pay bills, planning payments while stuck in traffic jams,
to receive updates on the various marketing efforts while present at a party to
provide more personal and intimate relationships. Payments banks are expected to
adopt digital strategies to acquire new customers and operate efficiently.The study
indicates a strong potential for Payments banks in India. Results highlight that
payments banks will be the means to provide competitive advantage to the banks
in today's hypercompetitive world. It will be a cost cutting measure to improve on
efficiency to build up customer loyalty and satisfaction, and hence profitability of
the bank in the long run.

Statement of the Problem

In India, the payment and settlement systems are regulated by the Payment
and Settlement Systems Act, 2007 (PSS Act) which was legislated in December
2007. The PSS Act as well as the Payment and Settlement System Regulations, 2008
framed thereunder came into effect from August 12, 2008. In terms of Section 4 of
the PSS Act, no person other than the Reserve Bank of India (RBI) can commence
or operate a payment system in India unless authorised by RBI. Reserve Bank has
since authorised payment system operators of pre-paid payment instrumentscard
schemes, cross-border in-bound money transfers, Automated Teller Machine
(ATM) networks and centralised clearing arrangements.Oversight of the payment
and settlement systems is a central bank function whereby the objectives of
safety and efficiency are promoted by monitoring existing and planned systems,
assessing them against these objectives and, where necessary, inducing change.
By overseeing payment and settlement systems, central banks help to maintain
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systemic stability and reduce systemic risk, and to maintain public confidence in
payment and settlement systems.

Payments banks are expected to revolutionise financial services the way
e-commerce has transformed the retail industry, through service and price
differentiation, refreshing approach, choice to the customer, focus on volumes
over margins, and more importantly, deconstruction of established paradigms.
With 11 new licences in the payments bank category, and with more to follow in
the small finance bank division, these new banks need to be hailed as ‘challenger
banks’, as they take on traditional banks with payment and settlement systems in
India. The Department of Posts” plan to set up a payments bank has come one step
closer to reality with The India Post Payments Bank Ltd (IPPB). The Department
of Posts is expected to complete the rollout of its branches all over the country
by September 2017. This study examines the required prospective featuresfor
theadoption of India Post Payments Bankamong Postal Banking customers in
Kollam, i.e.,consumer adoption and confidence of the new Post Payments Bank
as Payments Bank and the factors influencing the adoption of Payments Bank in
India.

Significance of the study

It specifies thatPayments banks are banks which will offer selected services as
compared to full-fledged banks. A payment bank can only receive deposits and
provide remittances. It cannot carry out lending activities. This type of bank is
targeted at migrant labourers, low income households, small businesses, and other
unorganised sector entities to help India reach its financial inclusion targets. These
banks have to use the wordPayments Bank in its name which will differentiate it
from other banks. It’s a step to redefine banking in India. The India Post Payments
Bank may leverage the Department’s network, reach, and resources to make
simple, low-cost, quality financial services easily accessible to customers all over
the country.Policy makers of the country can grab useful insights on the problems
of India Post Payments Bank from the perspective of Postal Banking customers
in terms of simple, low-cost, quality financial services to customers. This may
provide valid inputs forthem to draft apposite policy framework conducive for
the adoption of India Post Payments Bank in the state.

Objective of the Study
This study plans to “plug’ the gap of research in the acceptance of Payments
Bank among the Postal Banking customers.

The primaryobjective of this study is to:
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* Identify the intention for adopting Payments Bank by Postal Banking
customers.

* Analyse prospectivefeaturesinfluencing the adoption and usage of Payments
Bank .

The personal characteristics of Postal Bank users were found to be important
determinants of their adoption decisions. Thisfinding provides the financial
services industry with a better understanding of customer perceptions of Payments
Bank services and helps them plan their marketing strategies and promotion
approaches for Payments Bank services in the future.

Research Design

For the present research, the study is based on Exploratory Research. The
major emphasis of Exploratory Research is on the discovery of ideas. Through
Exploration, the researcher develops concepts more clearly, establish priorities,
develop operational definitions, and improve the final research design. This
research is both quantitative and qualitative. This research is based on the data
collected through “Questionnaire” fromPostal Bankingcustomers in Kollam.

The data have been grouped into two main categories -primary and secondary
data. The secondary data have been compiled from newspaper, journals, magazines,
and web links and also research papers. The primary data have been collected
through an exploratory research - Questionnaire with Postal Banking customers
in Kollam basically Businessmen, servicemen, professionals, students etc. The data
for the research is extracted from a survey conducted in Kollam, Kerala, India. A
total of 100 respondents participated in this study. The demographic profile of
respondents in each research is shown in Table 2. The data collected through this
method was used to make projections in the research.

Review of Literature

Adoption of tele-banking'as well as Internet banking? has received research
attention in recent years. Much of the existing research in electronic banking
services has adopted an organizational perspective’ or a distribution channel
perspective’. Payments Banks are “Digital Wallet or Mobile Currency” which can
be used to pay utility bills, shopping, book movie tickets etc. It is similar to Pre-Paid
Instrument Providers (PPI) or what existing banks offer. But here is the difference,
the payments banks could be supermarket chain, mobile service provider, non-
banking financial companies, post offices, agri/ dairy type cooperatives etc.In India,
as per the report of the Committee on Comprehensive Financial Services for Small
Businesses and Low Income Households (Chairman: Dr.NachiketMor Director,
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Central Board of the Reserve Bank of India )’ (2014) and as per the announcement
in the Union Budget 2014-2015°, RBI created a framework for licensing small
banks and other differentiated banks. Consumers using these services have been
the focus in a large body of current research, nevertheless customers intention to
adopt payments bank have remained rather uncharted territory. This paper aims
at filling that gap by shedding light on the general usage of Payments bank services
and in particular on influence of financial inclusion. The survey was conducted
among Postal Banking customers in Kollam. The paradigm shift, from traditional
branch banking to electronic banking; the newly emerged channels; rapidly
increasing penetration rates of mobile phones are among the other motivators of
this study. The approach employed is practical and provides insights drawn from
the quantitative empirical survey. The newly emerged mobile banking services
represent an innovation where both intangible service and an innovative medium
of service delivery employing high technology are present. Thus, concepts of
innovation and diffusion of innovation are even more intricate as technology and
service aspects have an effect on the characteristics of payments bank services’.
Traditionally, research relating to the customer adoption of innovation has tended
to concentrate on socio-demographic and psychographic attributes of potential
adopters. Even though these kind of personal characteristics of a consumer have
found to be predictors of adoption, anincreasing body of research has demonstrated
that it is the perceived attributes of innovation itself rather than the personal
characteristics that are the stronger predictors of the adoption decision®. In the
search to understand consumers' adoption of innovation, and where research has
focused on the consumer perspective, Rogers' diffusion model, which originally
dates back to 1962, has often been employed®’. Within financial services, innovation
research'? have applied Rogers' model to Internet banking. According to Rogers
(1995)" the perceived innovation characteristics are supposed to provide the
framework as to how potential adopters perceive an innovation. Research that
has investigated the product characteristics of innovation has been evaluating the
innovation along the product characteristics that involve five constructs: relative
advantage, compatibility, complexity, trialability and observability'*. Concept of
perceived risk is often included as augmented by Bauer (1960)". Particularly in
banking services the perceived risk associated with the financial product itself as
well as with electronic delivery channel is higher than in basic consumer goods,
and hence increasing the importance of this attribute of innovation'®. Ensuring
security and confidentiality are the fundamental prerequisites before any banking
activity involving sensitive information can take place”. Relative advantage,
compatibility, trialability and observability are positively related to adoption of
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an innovation and the remaining two, complexity and perceived risk, negatively
related. These innovation attributes and their influence on adoption of mobile
banking and payment bankingservices are detailed under empirical implications.

Payments Banks in India

The Reserve Bank of India on Aug 19, 2015 decided to grant “in-principle”
approval to the following 11 applicants to set up payments banks under the
Guidelines for Licensing of Payments Banks issued on November 27, 2014
(Guidelines).

1. Aditya Birla Nuvo Limited

Airtel M Commerce Services Limited
Cholamandalam Distribution Services Limited
Department of Posts

FinoPayTech Limited

National Securities Depository Limited
Reliance Industries Limited
ShriDilipShantilalShanghvi

Shri Vijay Shekhar Sharma

Tech Mahindra Limited

0 2 N Ak WD
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S

11. Vodafone m-pesa Limited

The “in-principle” approval granted will be valid for a period of 18 months,
during which time the applicants have to comply with the requirements under
the Guidelines and fulfil the other conditions as may be stipulated by the Reserve
Bank. On being satisfied that the applicants have complied with the requisite
conditions laid down by it as part of “in-principle” approval, the Reserve Bank
would consider granting to them a license for commencement of banking business
under Section 22(1) of the Banking Regulation Act, 1949. Until a regular license is
issued, the applicants cannot undertake any banking business.

Department of Posts

The Department of Posts, with its network of 1,54,939 Post Offices, is the largest
postal network in the world. The beginnings of this vast postal network can be
traced back to the year 1727 when the first Post Office was set up in Kolkata.
Subsequently, General Post Offices (GPOs) were also set up in the then three
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Presidencies of Kolkata (1774), Chennai (1786) and Mumbai (1793). To bring some
uniformity amongst the then Post Offices, the Indian Post Office Act of 1837 was
enacted. This Act was followed by the more comprehensive Indian Post Office Act
of 1854. This Act reformed the entire fabric of the postal system and its provisions
granted the monopoly of carrying mail in the British territories in India to the
Indian Post Office. The present postal system in India thus came into existence
with the Indian Post Office Act of 1854. In the same year, Railway Mail Service
was introduced as also the sea mail service from India to Great Britain and China.
Thereafter, the India Post Office Act of 1898 was passed which regulated postal
services in the country.

The Prevention of Money Laundering Act (PMLA) 2002 came into force w.e.f.
1stJuly 2005. The Actdefines money launderingas “any process or activity connected
with proceeds of crimes including its concealment, possession, acquisition or use
and projecting of claiming it as untainted property.” The Act was amended by
the prevention of Money Laundering Amendment Act, 2009 w.e.f. 1*June, 2009.

Department of Posts was brought into the ambit of this Act with this amendment
wherein Section 2(1)(1) listed Department of Posts in the Government of India as a
“financial institution.” Financial service provided by the department includes the
following.

Department of Posts operates Small Savings Scheme on behalf of Ministry of
Finance, Government of India. Post Office Savings Bank (POSB) has a customer
base of more than 33.03 crore account holders as on 31.03.2015. Savings Bank
facility is provided through a network of 1.54 lakh Post Offices across the country.

Table: 1 PROFILE OF SAVINGS BANK SCHEMEs DURING 2013-2014 AND
2014-2015

Name of scheme Number of Accounts Outs(t::icir:rwcgrolorael)ance
2013-2014 2014-2015 2013-2014 2014-2015
1. Savings Accounts 133501670 165968186 42959.01 46847.59
2. RD Accounts 110599553 122938104 74150.81 74515.26
3. TD Accounts 14246320 16238903 40712.21 51755.12
4. MIS Accounts 22017179 21073808 202083.6 200555.35
5. NSS Accounts (87 & 92) 331869 320174 4149.48 3924.3
6. PPF Accounts 2411817 2424984 46607.65 52747.56
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7. Sr. Citizens Saving Scheme (SCSS) 1067752 954177 22491.36 17974.64
8. Cumulative Time Deposit 269446 181634 6.69 6.69
9. Fixed Deposit 516 516 24.2 24.2
10. MGNREGA 62689394 64884602 0 0
11. MSY Accounts 2000651 1847916 31 2.98
12. SukanyaSamridhi Accounts 2486005 521.69
13. Total (1 to 12) 349136167 399319009 433188.1 448875.38
14. NSC VI 75075.89 85597.59
15. KVP 106757.58 84844.47
16. Total (14+15) 181833.5 170442.06
17. Grand Total (13+16) 615021.6 619317.44

ANNUAL REPORT, 2015-16, Department of Posts, Ministry of
Communications and Information Technology, Government of India.

The Post Office Savings Bank operates Savings Accounts, Recurring Deposit
(RD), Time Deposit (TD), Monthly Income Scheme (MIS), Public Provident Fund
(PPF), National Savings Certificate (NSC), KisanVikasPatras (KVP), Senior Citizens
Savings Scheme (SCSS) and SukanyaSamridhi Accounts (SSA).

Other financial service of Department of Posts includes
International money transfer service
National pension system

Sukanyasamridhi account

L

Postal life insurance etc.

5. E-payments

India Post Payments Bank

The Department of Posts had obtained the ‘in-principle approval” of RBIin
Aug 19, 2015to set upIndia Post Payments Bank (IPPB). Setting-up of the IPPB to
further financial inclusion was one of the budgetary announcements during 2015-
16. The India Post Payments Bank will leverage the Department’s network, reach,
and resources to make simple, low-cost, quality financial services easily accessible
to customers all over the country.

TheUnion Cabinetunderthe Chairmanship of Prime Minister ShriNarendraModi
has givenits approval for setting up the India Post Payments Bank (IPPB) as a
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Public Limited Company under the Department of Posts, with 100% Government
of India (GOI) equity,following an in-principle approval by the Reserve Bank of
India earlier.

IPPB will obtain banking license from the Reserve Bank of India (RBI) by March
2017 and by September 2017, its services will be available across the country
through 650 payments bank branches, linked to rural post offices and alternative
channels riding on modern technology including mobiles, ATMs, PoS/ m-PoS
devices etc. and simple digital payments.

The objectives of setting up of payments banks will be to further financial
inclusion by providing (i) small savings accounts and (ii) payments/remittance
services to migrant labour workforce, low income households, small businesses,
other unorganised sector entities and other users.

Scope of activities:
a. Acceptance of demand deposits. Payments bank will initially be restricted to
hold a maximum balance of Rs. 100,000 per individual customer.

b. Issuance of ATM/debit cards. Payments banks, however, cannot issue credit
cards.

c. Payments and remittance services through various channels.
d. BC of another bank, subject to the Reserve Bank guidelines on BCs.

e. Distribution of non-risk sharing simple financial products like mutual fund
units and insurance products, etc.

Deployment of funds
a. The payments bank cannot undertake lending activities.

b. Apart from amounts maintained as Cash Reserve Ratio (CRR) with the Reserve
Bank on its outside demand and time liabilities, it will be required to invest
minimum 75 per cent of its "demand deposit balances" in Statutory Liquidity
Ratio(SLR) eligible Government securities/treasury bills with maturity up to
one year and hold maximum 25 per cent in current and time/fixed deposits
with other scheduled commercial banks for operational purposes and liquidity
management.

Payments banks offer small savings accounts, as also remittances and mobile
and net banking services, notably to migrant labour workforce, low-income
households, small businesses and other unorganised sector entities.
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They can also accept demand deposits up to a maximum of Rs 100,000 per
individual customer issue ATM/ debit cards and act as agents for simple financial
products like mutual fund units and insurance.

The payments bank will be a game-changer in rural and semi-urban areas. It
will help in our larger goal of financial inclusion.

All post offices, including the 1.39 lakh of the rural post offices, will be the
access points for India Post Payments Bank. These post offices will be equipped
with Micro-ATMs for facilitating both cash and digital transactions.More than
50 national and international banks, insurance companies, money transfer
organisations are keen to tie-up with India Post Payments Bank. IPPB will start
operations in March 2017 in about 50 districts and quickly scale up to cover the
entire country by the end of financial year 2018 - 19. The India Post Payments Bank
will be professionally managed and run by a chief executive, with assistance from
the designated of the departments of posts services, expenditure and economic
services. The payments bank will have 5,000 ATMs. Some limited banking services
are not new at post offices, which have been facilitating people to open savings
accounts, recurring deposits, time deposit accounts and monthly income schemes
and senior citizen savings schemes.In addition, they also facilitate the opening and
maintenance of provident fund accounts, and the purchase of National Savings
Certificates, KisanVikasPatra and SukanyaSamriddhi accounts for the girl child.

Prepaid payment instruments (PPI)

PPlare methods that facilitate purchase of goods and services against the value
stored on such instruments. The value stored on such instruments represents the
value paid for by the holder, by cash, by debit to a bank account, or by credit
card. The prepaid instruments can be issued as smart cards, magnetic stripe cards,
internet accounts, online wallets, mobile accounts, mobile wallets, paper vouchers
and any such instruments used to access the prepaid amount'®. Mobile wallet is a
digital wallet that allows users to make payments through smartphones, tablets,
phablets, etc., from any location at any time. Mobile wallet market in India is surging
on account of growing online transactions, rising trend towards mobile banking,
and ease of usage of mobile wallet applications. In 2014-15, major application areas
that drove the country’s mobile wallet market included money transfer, mobile
recharge and bill payments, utility applications. These applications are being
predominantly used by mobile wallet users based in Tier-I cities such as Delhi,
Mumbai, Bengaluru and Chennai.
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Figure :1 Prepaid Payment Instruments-2013
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Payment through M-wallet market

In India, the usage of m-wallets (launched in 2011) has grown rapidly in recent
past, and will continue to do so as customer awareness and acceptance increases.
The value of transactions through m-wallet was estimated at Rs 27.5 billion last
fiscal, with a majority of the transactions being remittances. Over the last two years,
that number has more than tripled, although the value per transaction remains
small at Rs 200-400. We estimate that the business is still not profitable, as volumes
have not scaled up sufficiently to cover for the operational costs

In August 2015, Reserve Bank of India approved payment bank licenses of 11
companies including Vodafone, Airtel, Paytm, etc. Consequently, the mobile wallet
market in India is forecast to become highly competitive over the course of next
five years. Transportation is an emerging sector in terms of using mobile wallet
usage in India. Radio taxi companies such as Uber are entering into partnerships
with mobile wallet companies such as Paytm to allow customers make payments
through mobile wallet applications.
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Figure 2: Growth in the M-wallet market

M-Wallet Volume (mn)
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Source: Reserve Bank of India (RBI), CRISIL Research

Airtel money is an example of Pre-Paid Instrument Providers (PPI) and payment
Bank(a joint venture between Airtel M-Commerce and Kotak Mahindra Bank) as
on November 22,2016.

The “case study” of M-Pesa.

M-Pesa is Kenya’'s Payment bank. (Fundamentally, it is a Mobile payment
service, just like our Airtel Money). M=mobile; Pesa=swahili word for money.
M-Pesais the brainchild of Vodafone , Kenya’s local mobile company called Safari.
com and IBM. M-Pesa launched in 2006. At this time, more than 70% of Kenya’s
Juntaadidnot have bank accounts.
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Figure:3 M Pesa Model in Kenya
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How does M-pesa system Work?

You go to an M-Pesa outlet (local kiranawalla, shopping center, petrol pump,
paan-ki-dukaan etc.)Give him cash, he fills up your M-pesa electronic account
with that money. (just like how you recharge your prepaid mobile)

This M-pesa Account is tied up with your mobile phone. Wherever you go,
money goes.

M-pesa helps in money transfer between one person to another, international
remittances (e.g. Kenyan worker from USA can send money home), utility bill
payments and so on.

You can even borrow money from Microfinance Institutions (MFI) via mobile
phone (and later repay the loans, via same mobile phone).

M-Pesa size and Success

«

Today, More than 75% of Kenya's juntaa uses M-Pesa system
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e More than 25% of Kenya’'s GDP flows through M-Pesa system.

e M-Pesa also offers a separate model called “M-Shwari” to give 2-5% interest
rate on your money saved in that M-Pesa account.

This “case study” of M-Pesastrengthensthe argument in favour of Payments
banks in Kenya. When businesses require collection of bills and other payments
from customers across the country, the Post Office offers a simple and convenient
solution in the form of e-payment. It is an option for businesses and organizations
to collect their bills or other payments through the Post Office network. It is a
many-to-one solution which allows collection of money (telephone bills, electricity
bills, examination fee, taxes, university fee, school fee, etc.) on behalf of any
organization. The collection is consolidated electronically and the payment is
made centrally through a cheque from a specified Post Office of the biller’s choice.

Postal Banking customer behaviour-An analysis

The adoption of India Post Payments Bank is the function of independent
factors ranging from socio economic conditions to customers utilities. These factors
determine the decision forthe adoption of India Post Payments Bank. Customers’
demographic profile and behavioural factors have close relation to their preference
of India Post Payments Bank in Kerala. It determines the customer objectives
and their choices. There is an association betweencustomergenderand perception
towards India Post Payments Bank. However, customerchoices are significantly
influenced by the features of India Post Payments Bank. It can also be influenced by
macroeconomic factors, such as interest rates and expectations regarding inflation or
recession. In this study, the adoption intention of India Post Payments Bank mainly
focus on the customers attitude towards the various factors and their expectations
while investing in it. This study using information from customers in Kollam deals
with these aspects in a detailed manner.

Profile of Sample Postal Banking customers
The profile of the customers includes gender, age and monthly income. The
profile of 100 Postal Banking customers is from Kollam regions in Kerala.
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Table 2: Demographic Profile of Respondents

Postal Banking customers Profile

Factor N %

Male 50 50
Gender
Female 50 50
Up to 30 34 34
31-40 45 45
Age
41-50 17 17
Above 50 4 4
Up to 5000 Rupees 30 30
5001 to 15000 44 44
Monthly Income

15001 to 25000 14 14
Above 25000 Rupees 12 12

Source: Survey data

Among the sample, 46 per cent customers are male and 54 per cent customers are
female. Most of the respondent’s, 45 per cent has 31 to 40 age group. Monthlyincome
of customers include High income group of 12 per cent respondents, and 58per cent
medium income group and Low income customers are20.63 per cent.

Postal Banking customers behaviour by customers in Kollam is analysed with
demographic and customer profile which have close relation to the preference of
India Post Payments Bank. Perception towards India Post Payments Bankas per
the Payments Bankfeatures defined as how the customers judge, predict, analyse
and review the procedures for adoption of payments bank decision while selecting
India Post Payments Bank.On the basis of this opinion, behaviour of individual
customers of Kollam is analysed.

Customers were asked about their intention to adoptlndia Post Payments
Bank through indicate their requirement from the India Post Payments Bank. The
study previously mentioned that the features of payment banks are significantly
related to their demographic features which include gender, age and income. The
following section at first cross tabulates the data and thereafter conducts the test of
attributes using Chi square analysis.
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Relationship between Gender Category and intention to adopt India Post
Payments Bank

For testing the association between Gender Category and intention to adoptIndia
Post Payments Bank the following hypothesis were made.

H,: There is no association between Gender Category and intention to adopt India Post
Payments Bank.

H,. There is association between Gender Category and intention to adopt India Post

Payments Bank.
Table 3: Association between Gender Category and intention to adopt India Post
Payments Bank.
Gender
Prospective features #
Male Female
Personal service 30(90.9) 15 (62.5)
Financial Service (Insurance ,mutual fund etc.) 28 (84.8) 20 (83.3)
Information (USSD)Pass book etc. 30 (90.9) 17 (70.8)
Risk (Contagion,Technical etc.) 29 (87.9) 20 (83.3)
Cash withdrawal facility (ATM) 28 (84.8) 19 (79.2)
Govt.Schemes and service 30 (90.9) 21 (87.5)
Payments/remittance services 31(93.9) 20 (83.3)
Benefits ,Interest ,discounts etc. 28 (84.8) 19 (79.2)
Technical service (m -wallet) 31(93.9) 18 (75.0)
Impact of Demoetisation 30(90.9) 18 (75.0)
X2 20.107
Sig. .028*
#Multiple response

Note: Figures in parenthesis indicate per cent.
Source: Survey data

*The Chi-square statistic is significant at the five per cent level.
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Fig. 3 - Gender Category and intention to adopt India Post Payments Bank
(Prospective features)
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On looking across the columns of Table 3 and Fig.3, we came to know that there is
uniformity in pattern of investments by both groups. However a close observation
finds divergence in the magnitude of intention by male and female. On account of this
Chi square value found significant at five per cent level. Accordingly we reject the null
hypothesis and can infer that the intention to adopt India Post Payments Bankbetween the
two gender groupsare diverging to each other. Such difference can be due to the myopic
view of customers, especially which of female group, towards the India Post Payments
Bank. A well designed information efficiency seeking financial literacy program can bring
significant change in this regard.

Postal Banking customers Expectations in India Post Payments Bank

This part of analysis examines the expectation of customers regarding the various
dimensions of India Post Payments Bank. The respondents provide information
on five point scale about prospective features of India Post Payments Bank. The
mean expectation score on each of the statements for Male and Female have been
computed separately. Inferential analysis using independent sample test then
employed to find out the statistical significance of the difference in expectations of
both customer groups.
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Table 4 Postal Banking customers” Expectations ofIndia Post Payments Bank.

Sl. Prospective features to adopt India Post Mean Score t Sig.
No. Payments Bank (2-tailed)
Male Female

1 Personal service 3.425 3.42 0.056 0.955
2 Financial Service (Insurance, mutual fund etc.) 3.32 3.1225 2.086 0.037**
3 Information (USSD)Pass book etc. 3.4375 2.88 5.765 0.000*
4 Risk (Contagion, Technical etc.) 2.81 3.19 -3.991 .000*
5 Cash withdrawal facility (ATM) 3.46 291 5.831 0.000%*
6 Govt.Schemes and service 3.4475 2.8275 6.469 0.000*
7 Payments/remittance services 3.4575 291 5.808 0.000*
8 Benefits ,Interest ,discounts etc. 2.7175 3.0825 -4.03 0.000*
9 Technical service (m -wallet) 2.91 2.8525 0.575 0.565
10 Impact of Demonetisation 3.415 2.7275 7.524 0.000*

*Significant at one per cent level
** Significant at five per cent level
Source: Survey data

The results of analysis reported in Table 4 discuss the importance of the
variables involved in prospective Postal Bankingcustomers’ decision function.
At first the mean expectations of male customersis considered. Among the ten
variable identified the male perceive two variables at lower scale which includes
Risk (Contagion, Technical etc.) and Benefits ,Interest ,discounts etc.Female
perceptions on six variables are at a scale lower than that of males. Regarding the
Financial Service (Insurance, mutual fund etc.),Information (USSD)Pass book etc.
Cash withdrawal facility (ATM),Govt.Schemes and service,Payments/remittance
services, Impact of Demonetisation. The statistical significance of all these findings
was verified with the t test procedure. The test found significant difference in
perception of two customer groups regarding the eight variables.

Summary findings and suggestion

This study is exploratory in nature. The study primarily based on the survey data
collected from 100 sample Postal Banking customers through a self-administered
questionnaire. The qualitative variables used in the study were measured on Likert
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type scaling techniques. Postal Banking customers in Kollam district constitute the
universe or population in this study. To study the prospective featuresinfluencing
the adoption and usage of Payments Bank,Kollam, the opinions of both Male and
Female customers, are considered.

Gender difference exists among Postal Banking customers towards their
adoption of India Post Payments Bank. Although both group of investors mostly
perceived financial services for the adoption of India post payment banks, they
showed differences in their behaviour towards prospective features of payment
banks. When female investors have given priority to risk and benefit features,
male investors perceived it at lesser percentage and give importance to payment
and other service.

The study also examined the expectation of Postal Banking customers regarding
the various dimensions in adoption of India Post Payments Bank. Among the
ten variable identified the male perceive two variables at lower scale which
includes Risk (Contagion, Technical etc.) and Benefits, Interest, Discounts etc.
Female perceptions on six variables are at a scale lower than that of males namely,
regarding the Financial Service (Insurance, mutual fund etc.), Information (USSD)
Pass book etc. Cash Withdrawal Facility (ATM), Govt. Schemes and Service,
Payments/remittance services and thelmpact of Demonetisation. The statistical
significance of all these findings was verified with the t test procedure. The test
found significant difference in perception of two customer groups regarding the
eight variables.

India post payments are preferred by male customers due to the service provided
by the payments banks.Female customers consider the risk and benefit aspect in
payment banks. A well designed information efficiency seeking financial literacy
program can bring significant change in this regard. However more people are
interested to invest in payment banks provided their savings base is improved.
India post payments bank companies should design schemes which are tailored
to the customers from different earnings and service profile. Femalecustomers
have lower inclination to payment banks services and they have the feeling that
payment bank investments are risky. Inadequate investor protection measures and
imperfect market conditions are raised as the main factors contributing risks to
payments bank. Here the role of intermediaries (postal agents)is crucial. Payment
of bills and remittance of cash remain as a problem even forpostal bank customers.
A good plan with customised and innovative features is highly essential for the
payments bank to penetrate deep in to the market. Priorities should be given to
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the improvement in payment services and grievance redressal services rendered
by payments bank, such actions definitely improve the adoption of India Post
Payments Bankconditions of payment and settlement function in Kerala thereby
the growth of the sector.

Suggestion - India Post Payments Bank:
* It will offer basic banking, payments of direct benefit transfers, utility bills,
collection of taxes and fees, remittances.

* It will also provide easy access to loans, collect EMIs, provide insurance (life,
health, accident, two-wheeler/auto, crop, etc.), pensions, investment opportunities
like mutual funds, forex etc. in tie up with third party financial service providers.

* It will have a focus on rural, semi-urban, unbanked areas and among the
under-banked segments of the society.

* India Post Payments Bank will usher in state of the art internet and mobile
banking platforms, digital wallets, use emerging technologies such as Unified
Payments Interface (UPI), e-KYC and catalyse the shift from a cash dominant to a
less cash economy.

Conclusion

Innovative products with fewer risk, speed and efficient grievance redressal
together with imparting professionalism in customer services definitely can find
good market for India post payments bank in Kerala given the buoyant financial
inclusion and cash less economic conditions of India. The India Post Payments
Bank Ltd (IPPB) should understand the general investor behaviour of Keralites
and must trace out the forces restraining them to be the part of the system. This
shall help them to design payment schemes that have a perfect match with the
customer expectations. Policy makers of the country should draft apposite policy
framework conducive for the growth of IPPB in Kerala. Such initiatives at national
level, at least partially, could address the developmental issues of whole nation.
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TRENDS OF NUTRINIONAL PATTERN AMONG COLLEGE
STUDENTS OF PALAKKAD DISTRICT

C. Sreekala* & K.A. Rasheed**

ABSTRACT

Nutrition is a vital part of people’s life style and can affect our health. Nutrition is the
selection, preparation and ingestion of foods to be assimilated by the body. In order to make
body works as efficiently as possible, it is important that busy and stressed students are
should properly fuelled. The present study was conducted to evaluate the nutritional status
in relation with health awareness of 7 different colleges of Palakkad district to formulate
the nutritional behaviour of students. Nutritional status assessment was analyzed with
a diet and health habit questionnaire for the selected students. About 31.2% of surveyed
students were males and 68.7 % were females. Only 14.3% students were taking vegetables
everyday. About 43.2% have been taking fruits 4-6 times per week. Only 31% students
take breakfast daily in the morning. Male students skip breakfast more compared with
females. From all students, 80.1% female students were not with the habit of drinking
carbonated drinks like Pepsi, cola etc. About more than half of students were taking oil fried
food items 3 or more times per week. Nutritional status of the college students of Palakkad
district was not satisfactory as revealed from the survey.

*  Post Graduate Student, University of Calicut
** Assistant Professor, Post Graduate and Research Department of Zoology, Govt Victoria College,
Palakkad, Kerala, Email: rasheedguc@gmail.com
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INTRODUCTION

Nutrition is the selection, preparation and ingestion of foods to be assimilated
by the body. The selection of nutrition is dedicated to learning about foods that
the human body requires at different stages of life in order to meet the nutritional
needs for proper growth, as well as to maintain health and prevent disease. By
practicing a healthy diet, many of the known health issues can be avoided. The
diet of an organism is what it eats, which is largely determined by the perceived
palatability of foods.

Food security means that all people at all times have physical and economic
access to adequate amounts of nutritious, safe and culturally appropriate foods,
which are produced in an environmentally sustainable and socially just manner,
and that people are able to make informed decisions about their food choices.
The food system includes the production, processing, distribution, marketing,
acquisition and consumption of food.

Palakkad district is one of the main granaries of Kerala and its economy is
primarily based on agriculture. The under nutrition is more common in the
reproductive age. There is a need of additional supply of food grains to promote
the nutritional status of the adolescent girls belonging to below poverty line (BPL).
More than one under nourished girl is present in the same family of Palakkad
district. Majority of people of the region suffers from malnutrition disorder.
Anaemia was the most important clinical symptom observed among children
which was reflected in the biochemical examination of blood for haemoglobin,
RBC count and packed cell volume. High maternal under nutrition of adult
women leading to chronic energy deficiency, resulted in the death of a large
number of infants. Due to high under nutrition, many pregnant women were
suffering from complicated pregnancies like pregnancy - induced hypertension,
diabetes and infection leading to high abortion rate, still birth and premature birth.
Dietary intake, compared to the suggested level of balanced diet, was in generally
poor.

Present study was conducted to evaluate the nutritional preferences of college
students in relation to the healthy life style pattern. This study focused to compare
the nutritional aspects of different categories of colleges together with their gender
specificity. By evaluating the nutritional choices proper guidelines can be provided
to the students.
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METHODOLOGY

The survey was aimed to find the nutritional characteristics among college
students of Palakkad district. Various nutritional attributes of teenagers were
incorporated in this survey. The study was conducted in 7 different colleges of
Palakkad district. Arts and science, technical, nursing and teacher educating
institutes were selected for the study. The selected colleges includes Government
Victoria college - Palakkad, Government polytechnique college -Palakkad, NSS
Engineering college - Akethethara, SIMET college of nursing -Malampuzha, B.Ed.
training colleges of Koduvayur, Kuzhalmannam, and Ottappalam. For this a
model questionnaire was prepared.

A pilot survey was conducted at Government Victoria College Palakkad on a
randomly selected 50 students with the prepared questionnaire. Their responses
were recorded and scrutinized. Then the questions were critically analyzed and the
ambiguous questions were discarded. The questionnaire was modified according
to the opinion from experts. A final format of questionnaire was constructed.

The modified questionnaire was given to the class/branches of various
colleges. V4 th of the students of the classes/branches were randomly selected for
the data collection. The randomly selected 1078 students were given the prepared
questionnaire and the data were collected with appropriate markings. The
collected data were consolidated, tabulated and computed in figurative form. The
nutritional behavior of the college students were realized by analyzing the data.

OBSERVATION AND RESULTS

Out of the 1078 students participated in the survey, 337 were males (31.2%)
and 741 were females (68.7%). Approximately 80% of all students surveyed were
between 18 and 23 years of age. From the collected data, it was observed that the
college students weren't taking enough fruits and vegetables. It was found that
students skipped meals fairly frequently, which could account for some of the lack
of fruits and veggies. Out of the 7 colleges, the Nursing College students have
some sort of awareness about their health and diet.
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PREFERENCE OF FOOD GROUPS
Figl. Preference of food groups among college students of Palakkad District
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Fruits:

Out of the total students from different colleges, it was observed that about
half of the students (43.2%) have been taking fruits 4-6 times per week. About
43.9% males and 56.1% female students were taking fruits 4-6 times per week (Fig. 1).

Vegetables:

Only 14.3% of total students were taking vegetables every day and 7.2%
students were not take vegetables in their diet. Females take more vegetables
compare to males (Fig. 1).

Leafy vegetables:

About 10.7% students were not taking leafy vegetables in their diet. Only
14.3% students were taking leafy vegetables like Muringa leaves and Spinach 3 or
more times during the past 7 days (Fig. 1).

Egg:
From the total students about 47.3% students were taking eggs at 1-3 times per
week (Fig. 1). Males take more eggs compared to females.
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Fish:

About 40.3% students were fish eaters for 1-3 times per week (Fig. 1). About half of
the male students were taking fish more than female. 12.4% students were not taking fish.

Milk products:

Out of the surveyed students about 44.5% were taking milk products 4-6 times
per week week (Fig. 1). Females show less frequency compare to males.

Chicken:

From all college students, no ones were taking chicken every day. About half
of male students were taking chicken 1-3 times per week (Fig. 1). Other meats:
From the collected data about 82.4% students were not taking other meats like
beef, mutton and pork. Only 7.2% males were taking other meats 4-6 times per
week and no females were taking other meats every day (Fig. 1).

Carbonated drinks
From all students, 80.1% female students were not with the habit of drinking

carbonated drinks like Pepsi, Coco-Cola, etc. But 12.6% males take carbonated
drinks at 1-3 times per week (Fig. 1).

Oil fried food items:

From all students about more than half of students was taking oil fried food
items 3 or more times per day during the past 7 days. Females and males were
equally taking oil fried food items (Fig. 1).

Nutritional health variable

Figure 2. Nutritional health variable among college students
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1-A:Inever eat. B:1-3 times during the past month. C: 2 times. D: 3-5 times a week. E: I eat every day.
2-A:1did not eat. B: 1day. C: 2 day D: 3-4 days. E: 5 or more days.

3-A: 1did not watch T V. B: Less than one hour per day. C: 1 hour per day. D:2-3hours per day. E: 4 or
more hours per day.

4-A: Less than Thour per day. B: Hour per day. C: 2-3 hours. D: 4or more hours per day.
5-A: 0 days. B: 1day. C: 2-3 days. D: 4-5 days. E: 6 or more days.

6-A: I never pay attention to making healthy food choices. B: I sometimes pay attention. C: I frequently
pay attention. D: I always pay attention.

7-A: Less than. 2 cups. B: About 2 cups. C: 3-4 cups. D: 5-7 cups. E: 8 or more cups.

8-A: Very underweight. B: Slightly underweight. C: About the right weight. D: Very overweight.
9-A: Poor B: Fair C: Good. D: Very good E: Excellent.

10-A: Always B: Often C: Rarely D: Never.

Fast food:

About 3/4th of the students surveyed never eat at fast food places. This 3/4
of the students was females. But 18.7 % male students eat at fast food places 1-3
times during the past month and 2% of female students were eating 2 times at fast
food places. About 7.2% male students were eating at fast food places 3-5 times a
week. From the collected data not all students were eating at fast food places every
day. It was greatly observed that mainly male students eat at fast food places than
females (Fig. 2)

Break fast:

From all college students, only 31% students were eating breakfast daily in
the morning (Fig. 2). Male students skip breakfast more compared with females.
Due to busy life of college students, about half of the students skip breakfast in the
morning.

Television watching:

Half of the total students did not watch T V on college days. Only 7.2% students
watch T V an hour per day. No students watch T V on 2-3 hours per day (Fig. 2).

Computer usage:

Out of the total students, 1/4th of the students use computer one hour per day
for something that is not related to college work. About 13.8% students were using
computer for 4 or more hours per day (Fig. 2).
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Physical activity:

Out of the total students, about 51% students physically active at one day.
Only 5.5% students were physically active for 4 or more hours per day. About 70
% of male students were physically active for 4 or more hours per day than females
(Fig. 2).

Healthy food:

Among the total college students, about 14.7% students never pay attention
to making healthy food choices. Only 9.8% students were always pay attention to
making healthy food choices. Only 40 % of males and 60% of females pay attention
to making healthy food choices (Fig. 2).

Fluid (water):

Out of the total students, 1/4th of the students drink fluid in about 2 cups in
a day. Only 11.9 % students never drink fluid 8 or more cups in a day and 19 %
students take fluid in less than 2 cups (Fig. 2).

Weight:

Most of the (72.8%) students were at the right weight and 15.2% were under
weight, from females. About 17.2% students were overweight taking more fatty
and oily foods in their life (Fig. 2).

Health:

About 64.7% students think that their health is fair and 17.2% are feeling that
very good. 8.8% think that their health is very poor (Fig. 2).

Calorie intake:

From the 7 colleges, it was seen that about 75.1% think that their diet consists
of required calorie nutrients was often, 17.2% always and 9.2% feels that never
(Fig. 2) .

DISCUSSION

The results indicates that, a total of 1078 students participated in the survey,
337 were males (31.2%) and 741 were females (68.7%). Approximately 80% of all
students surveyed were between 18 and 23 years of age. About 43.9% males and
56.1% female students were taking fruits 4-6 times per week. Only 14.3% of total
students were taking vegetables every day. More than half of nursing students
were taking vegetables more than 1-3 times per day in a week. 3/4th of Technical
and Nursing students take leafy vegetables in a week. Large proportions of
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students were not taking chicken in their diet. About 80.1% female students were
not with the habit of drinking carbonated drinks like Pepsi, Coco-Cola, etc. About
86.3% nursing students were not drinking carbonated drinks. Orza et al (2006)
reported the nutritional knowledge and exercise habits of community college
students. Only 49% of all students surveyed were able to correctly identify the
current food guide pyramid. Just 2 % of all students surveyed could identify all of
the current food group servings and also said they get enough of the five groups
every day. Of the 453 students surveyed 40% were either overweight or obese
based on their Body Mass Index (BMI). From our result, it was clear that nursing
students exhibits maximum awareness about their diet. They have the knowledge
about nutrition and so they include vegetables and fruits in their diet and they do
not drink carbonated drinks at all. Most of the Nursing students were vegetarians
compared to other colleges. But Arts & Science College and Technical students
were non vegetarians compared to other colleges. Males were non vegetarians
compared to females. Tara et al (2006) examined that college students have poor
nutrition habits and often exhibit at risk weight control behaviours; get health
promotion efforts on campus, often target other risk behaviours such as tobacco
and alcohol use.

Of the 1078 students surveyed, most of the (72.8%) students were at the
right weight. About 60% of Arts and Science and Technical students feel under
weight. Only 17.2% students surveyed feels that their health is very good. About
70 % of male students were physically active for 4 or more hours per day than
females. Abdallah (2010) determined the prevalence of over weight and obesity
in a sample of male college students in Kingdom of Saudi Arabia and Correlated
the relationship between the student body weight status and composition towards
their eating habits.

From the present study out of the total students from different colleges, it was
observed thatabout43.2% have been taking foods 4-6 times per week. Only 14.3 % of
total students were taking vegetables every day and 7.2% students were not taking
vegetables in their diet. Females take more vegetables compared to males. Worsley
et al (1997) measured the prevalence of teenage vegetarianism and associated food
habits and beliefs. The findings show that teenage vegetarianisms are primarily a
female phenomenon, ranging in prevalence, according to definition, from 8 to 37%
of women and 1 to 12% of men.

Out of the total students, about 51% students were physically active at one
day. About 70 % of male students were physically active for 4 or more hours per
day than females. There was a variation in physical activity of male and female
students. Tan et al, (2008) conducted a survey among Sanfrancisco college students.
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BMI calculated from the students showed no significant difference between male
(23.32%) and female (22.98%), but the pattern of distribution remains normal and
show variations between male and female students. The survey instrument found
college students know how to improve nutrition and physical activity considerably.

Daniel et al (2014) examined the prevalence of food insecurity among students
attending a rural university in Oregon. Over half of students were food insecure
at some point during the year. In turn, good academic performance was inversely
associated with food insecurity. The results of our study is indicative of the trends
in diet pattern of the college students of Palakkad district which emphasis on
a proper nutritional awareness among the college students for a better health
concern.
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ANALYTIC SOLUTION OF NONLINEAR BOUNDARY
VALUE PROBLEM GOVERNING THE ELECTRICAL
BEHAVIOUR OF CELL MEMBRANE

S. Baiju*

In this paper, AdomianDecomposition Method(ADM) and Taylor Expansion
Approach(TEA) are applied to solve nonlinearintegro-differential equation arising
in cell membrane theory. After solving theproblem acomparison is made between
them.

Keywords: Integro-differential equation,Adomian polynomial, Taylor
polynomial, Analytical Treatments, Numerical treatments

Introduction

Mathematical formulation of scientific and engineering problems often turn out
to be nonlinear initial and/or boundary value problems in nature. The interplay
between applied science and mathematics leads to the development of initial and/
or boundary value problems for nonlinear partial differential or integral or integro-
differential equations modelling real physical systems. The theory and application
of integral and integro-differential equations is important in applied mathematics.
These equations are used as mathematical models for many and varied physical
situations and also occur as reformulations of other mathematical problems. These
problems contain some physical parameters. While solving, these parameters
are assumed to be small or large. Sometimes the nonlinearity is assumed to be
weak. Nonlinear boundary value problems can be solved either numerically or
analytically.
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Analytic solutions are important since they give physical insight to the problems
under investigation,which is lacking in the numerical results. Analytic solution to
nonlinear problems can be obtained in many ways such as Taylor Series Method
[4], Picard’s Method [10], AdomianMethod [1, 12], Taylor Expansion Approach [8],
Laplace Decomposition Method [13], Reversion Method [13], Sarafyan’s Method
[2] and Laplace Adomian Decomposition Algorithm [7].

Taylor Series Method is difficult to apply since one need to find an analytic
expression for arbitrarily high derivatives. In Picard’s successive substitution
method, the complexity increases very rapidly. Adomian method is an optimal
method-optimal in the sense that it requires lower number of derivatives,
evaluation in the nonlinear term to obtain Adomian polynomials and successive
terms of the decomposition are calculated very easily and summed up to obtain
an approximate analytic solution. Sarafyan’s method for ordinary differential
equations and systems obtain continuously differential polynomials yielding a
fourth order Runge-Kutta approximation at all interior points of an interval and a
fifth order approximation at the end points.

In this paper we discuss the Taylor Expansion Approach (TEA) for solving
initial/boundary value problems of nonlinear integro-differential equations. This
method transforms nonlinear integro-differential equation to matrix equation
which corresponds to a system of nonlinear equations with unknown coefficients.
These unknown coefficients can be found by the initial conditions successively to
the higher approximations.

The numerical solution of nonlinear integro-differential equation has been highly
studied by many authors. In recent years, numerous works have been focusing on
the development of more advanced and efficient methods for integro-differential
equations such as Wavelet-Galerkin Method [3], Lagrange’s Interpolation Method
[12] and Tau Method [9] and semi-analytical techniques such as Laplace Adomian
Decomposition Algorithm [7] Adomian Decomposition Method [12]. Moreover,
previous studies require more effort to achieve the results, they are not accurate
and usually developed for special type of integro-differential equations.

2.  Adomian Decomposition Method
Adomian method consists of
(i) splitting the given operator equation into linear and nonlinear parts

(i) operating by the inverse of the linear operator on both sides(In most of the
cases only the highest order derivative of the linear part is inverted and the rest is
considered with the nonlinear part since the inversion is linear)
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(i) decomposing the unknown function into a sum whose components are to be
determined

(i) identifying the terms arising out of source terms and initial and/or boundary
conditions as the initial term of the sum and

(iii) obtaining the successive terms of the sum in terms of the initial term using
Adomian polynomials, which are nothing but the coefficients of the powers of a parameter
in the Maclaurin’s series expansion of the given nonlinear function.

In Adomian Method all the conditions given in the problems were used to obtain
the initial term u, ,irrespective of whether the given problem was initial/boundary
value problems. All other components of the sum were calculated using the Adomian
polynomials which dependon. Thus finding u, correctly and completely is an important
step while applying Adomian Method. For initial value problems u,can be directly found
out using the given initial conditions. But for boundary value problems, it was rather
difficult to find completely and correctly from the conditions given. To avoid these
difficulties Venkatarangan and Sivakumar introduced a modification of the method, [15]
Shooting Type ADM. Further details can be found in [7], [15], [17].

3. Taylor Expansion Approach

General form of the problems under consideration are nonlinear integro-
differential equations of Fredholm and Volterra types in the forms

b
V() =/ () + [ K 0gly(0) de 5 0 <x <b
i
and
1 I]
Y0 =) + [ K gley() dr s 0<x <
0
with initial condition y(a) =y where a and b are constants, f(x) , K(x,s). g(t y(¢))are
known functions and »(x) is the solution to be determined.In this equations, without loss
of generality, we assume that. It will become clear that, following analysis can be readily
extended to every aeR. Hence the general form is converted into the following way
b
VY (x) =/ (x) +j Kx,0) gliy(0) di ; 0<x<b

0
and

V() =f(x) + j K(x,0)g(t,v(1)) dr with the initial condition ¥(0) =g
0
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Consider the Volterra integro-differential equations.

Assume that the solution of the Volterra integro-differential equation is expressed in
the form
AN+ 1
yix) = z — )" e (1)

]
n=0 .

which is the Taylor polynomial [16] of degree &/ 4 1| at x =10 wherey(0) =Yg
and the coefficients },[u]{m =12 3 N 1 are to be determined.

W(l) = 1,1 {G( (£))) be

Let g(rv(1) = Gly(1)) ZH (n) where D! (1) =0

the

the nonlinear term in Volterra integro-differential equation.

For I=0 Y,(t)=1, andfor > 0, we obtain the Taylor expansion of ¥;{f)
at t=0 intheform
N

y{m]{{}}
_ b m
rio) mZﬂ m! :
Substituting in the nonlinear Volterra integro-differential equation
N X
() =1 + 2 Jmm’ D e (2)

0

Differentiate (2) n times with respect to x,

YD Am ey - Sy () 3)
=0
where
i -
V{”}[I] = d J K(x, 1) ]"J.{I]Irff
dx" |1y
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and for, n = by applying successively n times the Leibnitz’s rule in the integral, F/{x)

n—1

) = 2 [y r 0] { aa—[ Kl ) JT(1) di
J=0 *
0
where -
a

hi(x) = —[ K(x,1)]

X t=x

ibnitz’ n—ji—1})
From the Leibnitz’s rule,we evaluate [hr'{l_} F}{r] ]'i t— as

/]

m—ji—1

= X ("L T e

=0 i

Hence J-im) (x) is expressed as

n—jn—m-—1

pin) z z {[n e ]hj[n—m—j—!]{_r}}}(m,ﬁ(x)

m=
X

[ : [ !;[Io;l]}’;[:} d'!
ax"
0

Substituting in (3) and set x = ¢

Py = +EW

n=jn—=m=1

Z Z {["_J === Dy )

m=

At = ¢ for 1>0, substituting }’!{r} in the above equation and for convenience
represented as
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n—1

]
Zﬂ{Hnm,a' + Tunr.f] }(F[m [C]
g

N

YDy =pm(c) 4 Z

[m]
+ 2 Tmi: FYP’ ]

m=

For y =0

n—1

2 (Hy g T )5 ™€) =0:1=0,1,2,3,c 30PN 0 <
m=0

For n > m
H =0:/=0,1,2, 3 NV
nm, |
Also for pu m I1=0,1,2,3 ..ccccecc.... N
.
_ L _oam
=W = ,1-=L-“ )" de
0
The equation }’],["’ ) (¢) for m=0,1,2,3............ N__can be found from the

permutation relation

}.}i!i‘]][cJ

! ! 1
z [Irm r]y(])(ﬂ]}{z)“}] _},( F}{D}
f +i, +""+!;=’” 12 -y

= A=0m=0,1,2....N

0 :I=0m=10
1 =m=10
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[ m ]_ m! P
TR S I T TR t
where L) Bty -ty r Ty L t! ! are

positive integers or zero.

If we take, 7,m=0, 1,2, 3, ... N (5) becomes

N A
y ey =) + X Z AL S

I=0m=
N [n—1
.V{"+ ”{‘:} {[ﬂj + z Z {Hmn i um I] }FF{””[C}

y ! )
+ 2T, 7"

whichis a nonlinear system of N -+ lequations for N -+ 1 unknown
plrt H[c] cn=0,1,23.. . which can be solved numerically by any
standard method.This systemcan be wrltten as a matrix form

N
&
¥- z 1}}} =F . (6) where
=10
ie) e} Bor oy Ty = Toyg 1% (e) ¥(%(c)
_\'lz'l[l:‘] A1) r
y3lie) jp-.{f} NoptBy Ty Tigg e Ty 1) ¥ e
- . S e) - : 72 (e) Yrm'["}
..... | ¥o= y{’:
sl L
! £ el Boos By 0 ¥ Ne) yNie)
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To make easy calculation, we set =0 then T = (1 .Therefore, the system becomes

nm, !

0 0 0 0
HI 0,7 0 0 0

T,=
H.\J 0,7 HN 1,1 0

4. Application to the problem arising in cell membrane theory

One dimensional cable theory is important and useful in the study of electrical
properties of cell membrane, because it makes the theoretical connection between
specific membrane properties and the overall electrical behaviour of an important class of
membrane distributions.

Let x measure the distance down a one dimensional cable.Current is injected at the
end x = 0and the other end x = lis terminated in an open circuit. The electrical behaviour
of the cable is governed by the following pair of differential equations

du
dx

L (1) e (8) with and

dx

Here u(x) represent the transmembrane potential, i{x)is the axial or longitudinal
current down the core of the cable and r is the longitudinal resistance per unit length,
can be linear or nonlinear function of u which crosses the m(u) axis only once with

a possible slope. ,

The above problem can be written as d ; =rm(u) :0<x < 1...09);
where 12(0) = 1and i(1) =0 o (10,9%
Here we take _m{,u] =u 4+ u3 and r=1 dz

Suppose u'[{}) = a and inverting the operator : 5~ in the equation (9),we obtain
dx”

« 91 »



@ ACADEMIC RESEARCH AND REVIEW LETTERS Vol. 2 No. 2 July 2019

X
o |

ulx)=1+ax + JJ mu) dxl d.rl """""
-0
Analytic solution have been obtained by using ADM in the paper Venkatarangan, and
Sivakumar, Baiju [7,14]. Numerical comparison with the existing result is also made in this
paper.

In the present paper we found the analytic solution of the above problem using
Taylor Expansion Approach(TEA) developed by P.Darania and A. Ebadian [8]. Numerical
comparison with ADM is also made in the present paper.

The nonlinear integro-differential equation arising in cell membrane theory can
be written in the form

% =a j [u[f} + 113{;] ]d_f with '(0) =a, 0 <x < LLu(0)=Lu'(1)=0
' 0

let  f(x)=a » glty(t))= G(y(r)) =ult) + (1)

then £ 0) =720y =rBN0) = e = N (0) = 0
Also W(1)=W(3)=1 , W(0)=W(2)=W(4) =W(5) wrcericrrrecca. W(N) =0
Ty=T,=T,=T,= =Ty =0
o 0 0 0
1 0 0 ... .. ... .00
o 1 0 ]
0 1 . .0
T, =T,=
: .0
...... SR | |
o 0 o0 ... ... ... ...0
Ny
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On substitution and simplification in (6) for the case pr—4 we have

w0y =a, «'?0)=2, «?(0) =u"V(0) + 3"V (0) = "2 (0) =4 a
- 3
W M0)=u 20y + 3P 0) + 6l (0) = w'M(0) =8 + 64’

u[5?{ﬂ1=u‘3'[ﬂ}| +3H[3]I[ﬂ] + ]ij[l]{ﬂ]u[z]{ﬂ] +f‘.ﬁ[ii“]{ﬂ}]3
= 4% 0)=52a + 6a°

Approximate analytic solution at this stage is

e e s U s e 624
u(lx)=1++ ”a.r+ 2!21 + 3!45:1 +4! [R 6a ]1

+ %{52.:; + 6&3],1'5

w'(1)=0= a=-0.7293455514
For higher approximation at N = 28, approximate analytic solution is

1 1 2 1 3 1 2y 4
u(x}Zl—i—Tax—t—?Zx —|—?4ax _}_?(3—4—64:: )-T

+ 51—'(52.51 + 6a)x> + #(IO4+ 192 a)x® + %(1288.:1
+ 444 a7 )x" + %(2576 + 8280a” + 756a”)x®

+ 91—'(49504‘&' + 372244 + 756a° )x° + %0'(99008

4 509568a> 4+ 124632a%)x'0 + %(280873&: 4 36411364°

+ 307584a” )x'! + I—é|(5617472+ 420764164
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+ 197039524 + 5488564°)x'2 + #(21999980&

+ 435473472a° + 84057696a° + 548856a’ )x'3

T ﬁ{4508267904a2 + 3450667392a* + 282375072a°

+ 439999616 x'* + 1—;'(22703924992(3 + 63766620288:>

+ 21911835744a> + 724553424a’ )x'° + 1—;.(1326535056.::8

+ 6103445187840 + 691984105920” + 113621154624¢°

+ 45407849989 x ¢ + ﬁ(298768336921&1 + 1326535056a°

+ 11279390817408%° + 6035248567872:° + 482163461568z )

x4 l—;'(44l4433522457616 + 101977600134 144>

+ 16452312045124° + 160472361437568%" + 5975366738433

x84+ —1; (4720853835658241 + 2354203827962112°

1821400087627008%:° + 262548546573312

4193699940864:° )x'? + 2(1}, (8062227413856:'"

20624225257585152% + 43003531591679232"
138526086596889G:° + 976519294542848

17820546951388032°)x° + # (95952290107727872

59953502254167244&> + 62549240380521753@"
7725174768948672° + 140940542802881664 "
1630238258857824' ' + 3294554802739 ) x*!

2;' (251060348802830336+ 500804358155566080a°

147349868649984@:'? + 76036789470857472 '
120729283463747520a° + 744297031983693772&°
12371252760614135808* ) x*?

2]3' (2298427624891 1423488 + 7907188131623516716& "

176248847282916613632° + 233100195548558567040°
13178219210956%!° + 611216021475707184@°

+4+ + +++ ++++ + ++ 4+
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1
241
+ 3.41955471810°" &® + 1.38065993310°! &2
+ 4.49426376810°" a* 4+ 3.12909417510'° '°
+ 46286693861248569344 611986068365266425a ') x4

(9.30359785610%° &®

+ 5865610210971033@ ' )x2> +

u'(1) =0= a=-1021515903

Using the second condition x'(1) = 0, we get approximation to y'( () ,which in turn
should be substituted in the analytic solution obtained in various values of N and are
shown in Table-1. The bounds obtained by Arthurs and Arthurs [6] are -1.049 and -1.077.

Approximate values of u'(0) = a

N a

4 -0.7293455514
8 -0.8041111126
12 [-0.8695980508
16 [-0.9244272505
20 [-0.9709162561
24 [-1.000515226
28 [-1.021515903

Table-1

For various N, we obtainthe analytic solution and numerical values obtained in TEA and
ADMare shown in Table-2.

Comparison between TEA and ADM

TEA ADM
X N=24 N=28 s S
B B 3 4
0.0 1.0000000000 1.0000000000 1.0000000000 1.0000000000
0.1 0.9093353697 0.9072222507 0.90785296 0.90494962
0.2 0.8353624148 0.8310639253 0.83234060 0.82644116
0.3 0.7756278161 0.7690120212 0.77092409 0.76189632
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0.4 0.7283558697 0.7192383989 0.72166066 0.70942016
0.5 0.6922618868 0.6804081289 0.68297597 0.66758526
0.6 0.6664322386 0.6515557422 0.65352893 0.63527429
0.7 0.6502471011 0.6320052284 0.63214522 0.61155985
0.8 0.6433193295 0.6213191156 0.61780086 0.59561289
0.9 0.6451589572 0.6191496182 0.60964089 0.58663566
1.0 0.6507707604 0.6222708133 0.60702147 0.58382711
Table-2

From the table, it can easily be seen that ADM converges rapidly than TEA. For
large values of N, the approximate solution obtained in TEA is very close to the
solution obtained in ADM.

Conclusion

In this paper, Taylor Expansion Approach has been applied to solve nonlinear
integro-differential equation arising in cell membrane theory. This method
is applicable to all problems in the general form. This method transformed the
nonlinear integro-differential equations to a matrix equation which corresponds
to a system of nonlinear equations with unknown coefficients. Finally, by using
this system, we find the approximate solution of the nonlinear integro-differential
equation and comparison is made with ADM. All calculations were done using
Maple.
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RESISTING THE WEB OF OPPRESSION: AN ECOFEMINIST
APPROACH TO ALICE WALKER'S POEMS.

Suja T. V*

ABSTRACT

Ecofeminism is based not only on the recognition of connections between the exploitation
of nature and the oppression of women across patriarchal societies. It is also based on the
recognition that these two forms of domination are bound up with class exploitation, racism,
colonialism, and neo-colonialism. Ecofeminist writings underline a sort of resistance to
dualisms by fixing spaces for the latent individualities of all classes and species and by
unveiling the politics involved in the creation of dualisms. By acknowledging the values
of her people who walked lightly on earth and the flowers and environment they cherished,
Alice Walker, the Black American writer accedes to the ecofeminist axiom that dualism
can be resisted by valuing the biological and cultural diversity that sustains all life. The
ecofeminist perspective unveils how the poet gives voice to the silent subjugations suffered
by the marginalized beings- the blacks, the Native Americans, the poor, the powerless and
women. By way of the critique of the racial, gendered and colonial oppressions in her poems,
Walker contributes to the contemporary relevance of ecofeminism.
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Ecofeminism envisions a world free of all kinds of oppressions, where the multitude of
diverse species, human and nonhuman, lives with fraternity, equality and co operation.
Walker’s poems bring out the interconnectedness of forms of oppression and exhorts for a
social transformation that erases the hindrances for the preservation of heterogeneity and
respect for a democratic approach to diversity.

Key Words: Ecofeminism, dualism.

INTRODUCTION

Oppression is the use of power to disempower, marginalize, silence or
otherwise subordinate one social group or category, often in order to further
empower and/or privilege the oppressor. All movements aiming at social change
have to confront the hurdles of power, domination and oppression. Ecofeminism,
with the argument that there is a connection between women and nature that
comes from their shared history of oppression by a patriarchal society, explores
the intersection among sexism, the domination of nature, racism, speciesism and
other symptoms of hegemony.

Val Plumwood observes that the interconnectedness of forms of oppression
can be viewed as a network which “enables a balance between the requirements of
identity politics and the requirements of connected opposition which arises from
the connected nature of oppressions” (215). The treatment of nature and woman
as inferior has supported and “naturalized” not only the hierarchy of male over
temale but the subordination of many other groups of humans seen as more closely
identified with nature. Treating women’s movement isolated from other struggles
is problematic because:

There is no neutral, apolitical concept of the human or of society in which
women can struggle for equality, and no pure, unqualified form of domination
which is simply male and nothing else which oppresses them. And since
most women are oppressed in multiple ways, as particular kinds of women,
women’s struggle is inevitably interlinked with other struggles. (214-215)

The interwoven dualisms of Western culture, of human/nature, mind/body,
male/female, reason/nature create a logic of interwoven oppression consisting of
many strands coming together. Oppression can then be perceived as a network
or web of multiple, interlocking forms of domination materially, culturally and
politically. The global power of this web of domination which places both human
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and biological survival itself in the balance can be opposed only by promoting a
decentralized global movement that is founded on common interests, yet celebrates
diversity, democracy and resists all forms of domination and violence. Ecofeminsim
aims at creating a world without gender distinctions where the hierarchy of
domination is to be replaced by cultural, ethical and mutual interdependency.
The celebration of interconnectedness and diversity thus becomes the motto of
ecofeminism. If this objective is to be attained, the distinct parts and the whole of
the web of all kinds of oppressions, their individuality and commonality are to be
confronted, comprehended and solved.

Ecofeminists warn that the idea of resolving the dualism between culture
and its oppressed ‘others’ by returning to some Edenic state where there are no
discernible differences between humans, animals, and spirits, is not a feasible
one (Armbruster 114). Instead, dualism must be resisted by the conservation
of diversities, as ecofeminism does by trying to reweave new stories that
acknowledge and value the biological and cultural diversity that sustains all life.
Ecofeminist writings profess a resistance to dualisms by fixing spaces for the latent
individualities of all classes and species and by unveiling the politics involved in
the creation of dualisms.

This paper takes into this context the poems of Alice Walker — one of the
leading voices among black American women writers, whose writings portray the
struggle of black people throughout history, and are praised for their insightful
and riveting portraits of black life, in particular the struggle of black women
against a racist, sexist and violent society. The womanist consciousness developed
by this writer is an attempt to resist this oppression and to mend the disjointed
self of black and the marginalized woman in particular and by extension, of all the
marginalized beings.

There is subtle reference to the relationship between the blacks and the Whites
in Africa in many poems in the collection Once. The tourist in Africa enquiring
about Negro as, “But that is a kind of/food-isn’t it-/the white man used to eat
you???” (30) and another instance where a little African girl runs away at the sight
of a white man thinking, “he wants her/For his dinner” (31), though appear as
humorous, refers to the spiteful difference between the two races. Critics have
opined that the primary objective of this attitude to posit Africans as savages
was in order to justify capturing, enslaving and colonizing them. In “First, They
Said” Walker depicts the rulers who told her race that it was not their savagery,
immorality, racial inferiority, backwardness, obstruction of progress, appetite or
infestation of the land that was at fault. “What is at fault/is your existence itselt”
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(323). This poem starkly portrays how the whites have dehumanized the blacks
and ousted them of their land and freedom, self-worth and courage. The rulers offer
money to raise army among the people and ask them to exterminate themselves.
Even when the blacks are well armed, they wait for the next shower of insults
from the masters. Walker diligently ends the poem with a warning note that
though the black army are innocent victims of the colonizers now, at the slightest
provocation in future they will strike back vigorously. “January 10, 1973” expresses
the speaker’s enraged mind which waits to seek vengeance upon the judge, who
called the blacks chimpanzees, by shooting him and upon the governor by pouring
sweet arsenic into his coffee pot. These dark wishes express the intensity of the
humiliation endured by the blacks in a white dominated society. The speaker of
the poem realises:

i understand these are the clichéd fantasies
of twenty-five million longings

that spring spontaneously to life

every generation. (302)

In “Each One, Pull One” the speaker explicitly expresses her contempt for
the white rulers as revealed in the line, “We know why the White House is white”
(376). She does not expect justice from the rulers but exhorts every one of her race
who write, paint, sculpt, dance, sing and share their intelligence and fate to unite
and resurrect the martyrs of segregation, “Each one, pull one back into the sun”
(377) and declares, “no matter what they do / all of us must live / or none” (377).
The poem justifies the need for a strong stand against racism, while the whites
were trying to whitewash it as a historical accident. The poet wants her race to be
aware of the centuries of unjust domination they have endured at the feet of the
whites.

Walker has voiced the gendered, racial, political and economic discrimination
existing among people, especially the Americans by bringing out the exploitative
underpinning of these relationships. Giving prominence to the sustainable attitudes
and outlooks of the Native Americans, she tells the power-crazy, money-amassing
ruling class who are driving the nation and the whole world to destruction to learn
from them. She draws sharp pen pictures in the poems depicting the sufferings
inflicted upon the innocent girls and women, which they helplessly endure. In “The
Girl Who Died #1” and “The Girl Who Died # 2,” Walker depicts the victimization
of a girl by her own brothers, who “taught” morality to her and brutally killed her.
The “Ballad of the Brown Girl” refers to the mysterious death of a brown college
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girl who gave birth to a white baby leaving a short note by her side, “Question-/
did ever brown/daughter to black/father a white/baby/take-?” (136). Walker
has been stamped unpopular among the Afro Americans for portraying the
brutality of the black men, but she was adamant in illustrating the truth through
her writing. These poems reveal the sad fact that the males tortured even their
female blood relations. In a long prose poem titled “The Right to Life: What Can
the White Man Say to the Black Woman?” offered ‘in memory and recognition of
our common mother. And to my daughter.”, Walker sketches the past of black
women full of sufferings designed by the white man, victimizing them with
centuries” old practices of slave trade, rape, using their children for heavy work in
their cotton fields with no food, clothing or shelter. She strongly demands that the
white men should acknowledge their faults and ask for forgiveness and learn to
love the black children like their own, only then can they respect themselves. She
clearly narrates the white man’s assault on the planet and the after effects of it and
reminds how for four hundred years the white man ruled over the black woman’s
womb, by killing those babies they didn’t want to grow. The children of the black
women were auctioned, were given small pox-infested blankets, were sent to fight
battles and were treated with absolute hatred. Walker presents the statistics of
30,000,000 African children who died on their way to the Americas due to lack
of food, space, friends and relatives. After reminding the world about the ozone
depletion, nuclear peril, destruction of rain forests, poisoning of food, water, air
and the earth, she presents the imagined confession and the plea for forgiveness
of the white man, “I will tell you, black woman, that I wish to be forgiven the sins
I commit daily against you and your children. For I know that until I treat your
children with love, I can never be trusted by my own. Nor can I respect myself. . .”
(448). Presenting her views as a confession of the white man, her words gather a
piercing momentum to annihilate all the evil practices that preyed upon the black.
In all these poems while portraying the brutal sufferings of the women, Walker
never fails to point out the persons or the systems that caused them.

In several poems Walker sketches the bitterness of war and exhorts human
kind to desist from all kinds of violence and torture. Also she is particular to
bring out the power politics by pointing out how the natives alone are chosen as
scapegoats in the experiments done for the sake of war. In “We Have a Map of the
World”, she quotes the words of Raymond Yowell, Western Shoshone National
Council, Las Vegas, Nevada that, “We have a map of the world showing / how all
nuclear tests have been conducted/on the territory of Native peoples” (436). She
describes this situation as a “deadly seed deep inside the body of the earth” (438)
and reveals how the policies of environmental racism have made the native lands
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the platform of nuclear tests, a common phenomenon across the world. The poor
and the powerless are deceived by the rulers who assert their power. The poet
envisions how the natives suffer the trauma accompanying such explosions and
urges children and artists to wake up and defend against the destructive powers.
“Thousands of Feet below You” discusses how a little boy who was fleeing from
the bombs, is shattered to oily, slimy bits. The speaker asks the bombers to set a
place of remembrance for this boy in their home island, if they survive and return
there. The sarcasm involved in ‘if you survive’ explicitly hints at the futility of
war and the victimization of many innocent people caused by it. “Why War Is
Never a Good Idea” warns against the poisonous war seeping into the food and
water everywhere, resulting in total annihilation. War causes suffering which shall
spread to the inflictors of the suffering as well. This occurs as a warning note to a
war loving society and foresees the disturbing and fearsome life it shall give back.

The threat of exploitation pervades everywhere, but there are also struggles
to resist it. The African women'’s ardent cravings for freedom and how the white
men suppress them is mentioned in “Ndebele”. The natives are looted, women
raped but still with an unbeaten will power the women strive to make their life
beautiful with their painting, sculpture and other forms of art. The African women
that they are, they insist on all the freedoms and don’t know what it means to
give up. Their untiring effort and graceful spirit are envied by the oppressors.
Even when they have stripped from the women whatever they have, the women
thrive with their art and live a life of grace, following their traditions. Walker
readily recognizes the strength of this black female creativity. In “A Woman Is
Not a Potted Plant”, she articulates how the society tries to tame a woman and
confine her to her house. Against the male centred system which tries to cage a
woman, she declares a woman’s freedom to follow her own self- will and warns
that a woman is not a potted plant. For her, a woman is wilderness unbounded
“holding the future between each breath/walking the earth, only because she
is free” (455). In “On Stripping Bark from Myself” Walker protests against the
silence society demands from women. Dedicated to Jane who said trees die from
stripping bark from them, the poem is a realization of how the society strips the
bark of the woman and lets her die. The speaker points to the norm that a woman
should keep silence about the tortures she endures in her life. But she does not
want everybody to certify “how nice she is!” and boldly declares she could not live
silent in her own lies. She is finished with having lived the life cherished by her
mother, brother, father, sister and lover. Now she wishes to live according to her
own self, and as per the wills she understands. For that she is happy to fight all
external interventions, and to assert the woman within her who loves nature. She
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reveals, “My struggle was always against/ an inner darkness” (271). The woman
in the poem is the representative of every woman who has to wage great struggle
to establish her own personality and dreams. With the comparison of the woman
to the tree, Walker emphasizes on the hidden ways with which the self of the
tree as well as the woman is killed by those around them. The poem portrays a
woman who realizes this trap and fights back to have a life of her own. Walker
takes pride in her ancestors who endured the sufferings but lived a noble life and
compares them to the flower Petunia which lies dormant each winter and returns
each spring livelier and thus asserting their resistance. “Women” featured in a
section of the volume titled “In these Dissenting Times”, makes clear the strong
feminist traditions possessed by the black women who with their toil gave their
children facilities to learn and grow with good personalities. She calls her mama’s
generation as ‘headragged generals” with stout steps and hands, who did heavy
labour and gave their children books, desks and a place for themselves.

Walker is not merely sensitive to the suffering endured by her race and her
gender but often expresses her fellow feeling in an empathetic manner. In “Lost
My Voice? Of Course”, addressing her childhood bully Beauie, she offers her vocal
cords to that revolutionist who had lost her voice after many a reaction. This
friend of hers had risked her life in the revolution by voicing the protest. To this
suffering comrade, the speaker wishes to give back her vocal cords and bring to
life her fiery spirit. The poem “Telling” says about her soothing a little sister who
goes through the anxieties of abortion or of birth with words of comfort. She
expresses her wish to be with the girl through her pain and sadness, relief and joy.
She asks in this poem, “Is solace anywhere/more comforting/than in the arms/
of sisters?”( 418) Walker’s womanism is unveiled here in the boundless care and
comfort she wishes to extend to the suffering sisterhood. Through these poem:s,
she weaves in various strategies of resistance like the assertion of self honour and
independence, respectable endurance shown by the ancestors like the petunias
and a warm comradeship built among women to support one another in order
to safeguard one’s individuality under any circumstance. She has also drawn in
how her ancestors cherished their tradition, culture and art as complementing
them in times of distress. Evelyn C. White notes, “Alice did not believe that black
liberation would rise up from hatred. That blacks should demand their rights was
understood. However, the greater challenge, she felt, as a writer and a human
being, was for blacks to resist emulating the behavior of bigots. They had to find
the courage to claim their own souls” (177). The poem “Ancestors to Alice” well
expresses the voice of ancestors who tell Alice to record and preserve their songs,
deeds and jokes as remembrance of their life and rich culture for the posterity. By
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highlighting the black culture, she wants the future generation to emulate them
and not the intruding white culture. She also likes them to recognize the ancestors’
strength of tolerance and resistance, their readiness to work hard and withstand
any circumstance and their promotion of their own art and culture.

Lourdes Torres observes that ecofeminism is about a profound
transvaluation, because “the most radical, activist politics develop when one
comes to understand the dynamics of how one is oppressed and how one
oppresses others . . . When one comes to understand the basis of one’s own pain
and how it is connected to the pain of others, the possibility of forming coalitions
with others emerges” (275). Walker has portrayed Wasichu, which in Sioux means
‘he who takes the fat” as a symbol of global hierarchy—a complex cultural identity
of the master formed in the context of class, race, species and gender domination
in “Who?” where the poet inquires who has been left uninvaded by the Wasichu.
The people, the trees, the waters, the rocks and the air alike are victims of his
inroads, and the poet earnestly wishes that at least the Moon is safe from him. The
intolerable presence of this master is again portrayed in “No One Can Watch the
Wasichu”. The people and the Earth alike are tortured by him, and one becomes
helpless under his penetrating and intruding presence. In “These Days”, where
Walker remarks that the brutality of the whites was the result of their upbringing
with the notion that they were “superior to everything else God made,” she throws
light on the social and cultural causes underlying the existing hierarchies and
dualisms. Explaining the white master’s track record of atrocities and plunder,
Walker shows how dualism and hierarchy go hand in hand. She acknowledges
the greatness of her people who walked lightly on earth and the flowers and the
land they cherished in her poems, thereby acceding to the ecofeminist axiom
that dualism can be resisted by valuing the biological and cultural diversity that
sustains all life.

In order to portray the positive recognition of otherness, the ecofeminist
writers depict the diverse relationships in a web through their works. Ecofeminist
literature illuminates such relationships among humans across a variety of
differences, and also the relationships between humans and the rest of the nature.
Charlene Spretnak observes that our relation to other people involves two parts:
distinction by gender and by other groups. She adds, “our lives are shaped to a
great extent not by the differences between the sexes, but by the cultural response
to those differences” (302). The democratic ecological ethics of ecofeminism finds
equal meritin the diverse cultures around the world and argues for their protection,
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thus assuring a world free of hegemonic exploitations.

By focussing on relations and interconnectedness among all beings on
earth, the ecofeminist movement prioritizes the necessity for social transformation
and moving beyond power politics and introduces an alternative participatory
ideology to the current oppositional political discourse. Ecofeminists and social
environmentalists share the thesis that the best analysis must articulate lived
experience. Ecofeminist literature, in its ‘natural’ texts and poetic experiences
joins hands with ecofeminist movements against environmental racism. It does
so by contributing to the theoretical, experiential and epistemologic levels of
oppositional consciousness. Ecofeminist literature offers a critique of oppressive
contexts like class exploitation, racism, colonialism, and the subjugation of woman
and nature, through the lived experiences captured in its canvas to shape a critical
consciousness in society. From the ecofeminist perspective these literary and
poetic realisations sustain the process of social transformation.

This standpoint is underlined when Walker gives voice to the silent subjugation
suffered by the marginalized people— the blacks, the aborigines, the poor, the
powerless and women. As a black woman who takes pride in her roots and who
rejects the chains of convention, Walker gives equal significance to the life of the
Africans and Afro Americans in her poems. Walker’s condemnation of the racial,
gendered and colonial oppressions in these poems is extremely relevant in the
current global scenario.

The strategies for dealing with networks of oppression require cooperation
among the victims, which is what the ecofeminists strive to achieve with their
democratic ecological ethic. Ecofeminism envisions a world free of all kinds of
oppressions, where all species, human and non-human, live in fraternity, equality
and cooperation. Ecofeminist literary endeavours emphasize the urgency of
political action aimed at dismantling institutions of oppression and building up
of egalitarian and ecocentric webs in their place. Walker’s poems bring out the
interconnectedness of forms of oppression and exhorts for a social transformation
that erases the hindrances for the preservation of heterogeneity and respect for a
democratic approach to diversity.
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AT TR FFRT AT T T AT § oTd: 39 L FTATATE Fiedl g ad ATl il
TET LA BT 1S Tl ATTIAT| FTAA | 7 TG T G Ar@t F & A2 982 2l
T AT J TH FATT 9¢ TH 2 I@U-

AT F TIT I AT T

F7 TRt 7 raTst 981 318 ?

fordem a9 99

THTS T T

ST STTd |99 99

FameT q9 7

I SER

ERIERCEIRRE 1S ( ST A=TAT H)
1.3.5. SLIHIT Hlawd

TLIAIE HEAVd fluge eaEema & B TanT & seqer €19 # & ar
EaT A=l & 97t SIS Sl TSIAATet & I @I § Il Hiadl qe9 gl
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T g% | AT T HAT Al TFIIL TAAT Feh 9 AT (a1 5 —
EIEEE
& AT FTH
T U |
FAATT I 6 TSIl AT S FHAAT § T ¥ [&@rs a1 gl gt
AT FHiadT | Fi 7 29 AEaqr 9¥ =2 & 8-
T9 99 § FAT - FAAT TH T
TSI TR a9 @et ot (30T =7 2a7)

1.4.37638 R

A o ZTS0T, TET AT ITAL TT 6 F(ATT 0T HadT 7 ATHT U HI2T 7939
T EATE | TAT | g Tl o (o HLc I (Gal HiadT § TS T 2T G qIAT
H T § | et & il AT HiAAT o HTETH & TSI IL A FieAeh il §L Hieed
o TorT ST=aT T =T T S 6T YT T T8d 8 1997 T SAqT 6 g ATaE
TSI TgT AN &l ST o [T of H9497 <& 5 & |

1.5. GgEF 4T TAT
1. S AT AT - SATHEREY AT — AT oae Torerd, faeett, 7.5.1983.

TaeT H Ng-21. 5 TH=a Fra-HaaT 909,57, 7.9.2014.

AT T@AT 7AT 2-21. TUHEA-STATg . TEaahTera, /22T, 3.9,9.5.2010.

TET AT FgA &T - =X, 1. &A1 Eae- SErey e, 99T, 3.9, 9.6.2001.
A AT G - LAY - ATT5E o, A% faeetl.0.5.2015.

T FAMHT - FOT. ST, THIG HEATT —ATHATLAT TR, T35 [2oet 1. 7.5.2015.
T (T3T) - fREEe 1996, 79T 1998, Feati1999, fawadea <, Fva.
FT o EaT Aarieey #1 siagm-st.d. aar-A s aTed T, TATg e, 1.5.2016.
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*
AT .0H

YRS I T HEH A WR 9 TG v & aRfEfa W s sty
FAEAC | TS G 9 FAGST F HEAT & @ay H U3 I § AT 4 FE F A
1 qEefdiar o & oxclt o Shawr @ ifeaca Rar gam &) swd #18 ww Ad &
safredl B F wad IR gl GATERT H TGuT § |

HYfAF AT F HA F Il AW § 3ATAT d9a § Feg U &6 &
forw ag aagrem HET @7 & | A9 36 HT gl A S -3 356 gl A
FHETUAT HT gl o 67 § | Ao |, 5, U, arg J 79 Wl adffawor & 99 A
Beuer gia g § | 9ETERer geuer A A F Sfad HR waeey 9ga &
Taas Tfa # § 3R 7T a9 9 weaw Iw £ T gguer o 5§ A
SeH SAATAT WE AT 8 § | AT % 3H greH & B A% 3HHr & 7 qu g
ST FY IETAT 92 T ¥ |

AT FAET o Sl 1 TaTH@ AT 97 | gAY STeeT dfecy 7 off
THaRoT EXETOT R weuuT SRy fawat fr o=t aR- §R Hr ¥ | gHY e o
FHET SNE-S9TT 1 980T ¥ Sz 2@ | o dfear & Fea § & adfawohe
WEHUT ¥ HROT KU M9 oM, e et Il et & =qa @9 sEeh ge &
@ W frEd At Gl 4R @ e
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Email: sumajithkumar@gmail.com
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T FATEAT 77 Gepfcl 7 FEWE AT o7 | gAR WreieT @nfeca 3 off
TATaROT HIETOT HIT 9gWor S WAt Hr 9= ar- an ¥ R § | gAR g@et o
AT S-S &1 99TET @SS 2T | TS dfear 7 sEa € F ageiy
UGHUT F FROT FHJU AU e, dfsH awt wife ad4f & =ga @i F@eh,gedh &1 ™
@@= e TFEd s 9 R g o9

T & @it anfecat & upfa & aud fawa swmEn o=n & | giaar 3R @as
& @1 aREaat =1 AT sw=aer aasa Areas aifeca & § | B afgem &
1y F ST T AT AHiafds Iu=ardl # U uw & sdifffas | wates awpas
LTS, U T, Tt W -@fees 78 e 3nfg &1 av @er ar | oy giEer ar
aRfeafa & grafad Aega oo a1 uguor & s warat &1 T =T 39
39STHT  FH AL 9T ST | O HYAE IS 7 gateaeiiy @we & A
AT AR w1 fwS &3 & | oerar & wAEEs aniged 9o ¥9 # SE)e &)
TH & | U T ZAT F IHEROT H WA AFNIeAS deenal @ oA a@s [fad
B o F |

T, AT gar IS EEEA Ay AR uFfa F aReafiE 5 T gEAan
& e ST I § | 3EH UF U0F 94T f FEel @ S FOA-HA R F
I AR & | e =R g2E dF AgAd SEarer BREE § | der HRSus
G SiIsFT g ¥ T%] UF FET H A 0T 39T § 3R Teet & s e &
35 ST § | 3uemd H v HEaHEA S 39 w9y $ A a9 fRaet e A
AT & |"RFHT HITHET AT © &F ATH F a8 TFa=T & 8 97 451 § |
T afed TR Fr Jog gEuHES F AT o gaHasw gee 7 § | AweaH
& Aol fFedr & &F wol & a1s @ gadt 3uF Tar o cagcar ¢ o 20|
'ToRETeT IMCHBTT TSI * F TFd HITEST a1 & AT #6S gAh=AT o T 8
arg # ghT F TUHT H Ahs 5 gARAH Gof IOl & | Seaf godmeTAT & gohT &
Fqhg T HIA Tar & geg & 3w & Fwsd Fad & | g7 FTeed 386
FaTed & aEL o7 |

AT AG W FUF AT Aes F G T@EIUHE |[FAT A gevem g S G el
el o (@ A aE @ W F wve adig F | @R A Dot F gEH S
¥ 3utw AET AT | 7 At @ ars, F WS egEdd gy | fAeen e 3w
#sT F1 MY oA T gEed FEl °r | AEarel Fr 9Nl & J1H 33 F AU e
T | SFEN AT oF TRaEl & T aNgd "iga F7 9er 7T | 3Ur ot BRamEr
& dae gearar o | 4 oo § s | UE @ SeE a9N-ar dRde @ean
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Fad e & Heey e 7 TR A g o Sae #lea W dJeeAs
mmimﬁwmm|MHmmmm§w|m
frarl &1 Saer ARAd 7 Geaw & 39 A Swd ag arerst #r vE’ F Fer
e IAT | TAHIH F GI FAAT 306 0 FEY dF I/ g6 gy #F F@rEne f
g & e |

A & AT SRT FIT G § | W O F e F uE a9 339 5= e
wm@#ma|mmmm$mmﬁmmm|
ST el drenne & ST &t I I AT AT G9T AF & 0 H/SH & TS |

UHA F § HUHA FT UH TAISH & g1 & | S ag & v e
87 AAd & 38 g 9El & a8 394 98 |, AR [ Fam 3t At oo
Wi BT & 90 o 81 A7 S @ @ § | 99 SH 81T & WY Ay
HAAA FAT & , OF -O1F T @ A {1 G § A1 6 | W I A g @
cEa § | s A g, @ her AR R f @l ghoe | eR afer @ @
S & arg 3 S B oA o hae seig @ S € | gaeaa F gH dma §
%mmmmmnmg,ﬁmwﬁmmmmu@w
TEAT AT | I AT S T & et sf e § | onh A 4F o gd € anf o,
A @A a1 9= @ 9l [JeT 9T F FJged 1 e o9 § | S A e F e
e Rar & =t w1 | 7l , 3w o= B dF F P e ww w £ Ryl
U ded R § TR seee #tEw g Reud &9 § gt gar ¥ | weh mer
& el J8 fAwar | 3R afer & St § ar ag 9= Shee afer a8 afes Sshew
SARNE & AT & | AP H o@® o g5 3 cfr & & @ & [Agsor & Qv a e
difehar T 8 St § 8 9 ggel {@r @ & atfear o | wiww A oag
HATAF FIAC TAATA GHEROT F TH GHE AT |

AT 2T anT W Feai ae # # el Hr sEer @ Afds R
fAerar € | 390 39=ara 1 T 99 RYvar 77 ¢ &F sad a1 g a3 Adl| a@er
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o Siae & WH [T A HT INAT FT G5 & TAFT T T FUF F 1A AT F |
39T AT T H gH @ § B AR F Alerar f g g Sl § | ahe
Fel H Ygel AN H Al g 38 (a0 Gl S FWA g | AlA=T & JY FeAarar
HATY "ol BY B ST Ul @ @ AT ¥ | 9T FE ¥ 37 gl 7€ e |
AR geffe IRT & TgT & ST ST &7 el ST Feraren e oA 38 areh fAerar
g | 9@ 7 3IuaE & FE uEt F ANIH § e F Aged S AT | 3999H
mwwm?mﬁwm?l%mmmﬁwm@
d AT &l &1 3TER Fd 8 | 71 I ¥ 3c9est SRl 1 Farer AT gear §
| e 9 F A ST A IR F U T AT ST W@ R | &
TarafaE ggre el # A g e % oA A # 3R o F et oe A
Got T FT Sl aelr & |

39T A UF IR 91T § ARELS S &Y aFd 9 B Teee AR 9 F
39 F aR H @Rl F gara R § | I 39 e Sarer $18 A6 | a1 fr
Hehe feufe @t qEht AFCIS Hiasy i arters FUfa & deder Fd §u Fed &
-@fers gy #¢ rerar -ag Rswrga a quel & 9 & T Rea @ afew e
el fAear <= &, 99 & g7 . @feE age f T I o &t aae 7 &
W 1 3ER TH- UF do @ F GAT qEH §H HHT H E€IG S F@6 |
g siee & HwaTen § A9 @Y & Aver g e 3R ey W e s
A §¢ WA | FE hedl A% afew e FHT A Ul H gerwar H g =ivon 2
IE AT FGT dlod G F Too Aeed FT T ¢ | I AfornfFa a8 sfasy v
Ty & | WFR A U o JERI0T Y O F & A gHY R/ St
IATTF &9 & Fe$ 1 3R F AW dg e § | Ol Fr FAr 3R o F g,
ST WAt T AT A AT  HH FAAaT & GG F & @0 o7 FATT F98-
STTE FASST T ARSI I ¥ | AR A a5 Torede gguar § | q@i & A
aelT B Tge AR HE F AT S AU 3u ged € 3¥ d@aN FAA &1 ® A
€ | AT 7 A5 A ol EAeR W@ a8 & ARl ft FRa § AR 38 FJwWd S
T3 FellcA® &I § AT § a@ & A6 A | 347 S A aw H gl F agd & g
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ST { FAlR Tl Y HIAT SRAT Y U F H T VAT ST W FaT &Y
foadhr Sreremr sfaera & AeeeR add e aF Fgdr § 3R adAe #r o s
A FT AT @A § | I & FEored & el Aerar ¥ sl ar 7 9l & A @
e FAST 1T |

HIST o ST & uell dF @9 fORT 7R 38 S &A1 o7 a8 A6 e | eRer
W FHFST EIRT §U AR & IS T gEAT & 7T FROT § | 3/ G&AT H Fel IR
Y[-ITEET T AT U5 T 8 | N F aeh & e ¥ gl x-ex Hgeha TR e
€ | 39=arE # dge] U T uT § foad o & s wiorat & ufa g g EEar ¥ |
GMERT & X ARy Fearer dee] def ¥ Ao & & ar gsr wlhear ¢ 3k sae
Il FRHY AT FHRET 1 e ¥ | A= gl 7 0@ Fwardt s sy &
TF THHR § |

FeXd A AT N ST 3R U § 38 AT HT AT FASIL AT o aNEH
U AT FEATS AT | g Sarell HT e AT 3@F Sha St F el el
& RIS a1 , FIT & et a1 foars o 3R el @@ fme & P 339 w
URATY] FHT HT GAT AT | gddl F ASH 3T A9 Feore qff i | F A
RIER gl 39 aspe 1 Aeer AT @t Al & 308 AT o Jaig 6 |
¥ & AT off s AR 3 & 99 7T & | I §F 39 Hg A5 TH § |
T AT 99 Tt &f 91T § | W 3 I8 39S FRAAT § GF I § 39
T HT T & | 30 AU g5 FRam g afead ¥ gers af & @ § 7R 36F fav
feer €T @rel T & | 98 Sega 3oME ATad thell T & A H @r 7 3reaifa e
TET &,qReT i Riar # e snRfaa & @ &, sefa i Saweh § Ros wr i |

5T &l gAY 37ele 9Ef § TR S FYST W S R F FoA-FR aAe
TGel ST HITALA FT @T ¢ ,FHATS IR ARCIST S FATS AT 9 S Sefar &r
SR A T FGH T X @ & | AT 9oy AT F S 1o AG A%
FAadel 9T 1 €T SAT B9 | IR A Ao A AR A Tt A1 gahaAa
FART & AR |
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