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PUBLIC HEALTH IN POST INDEPENDENCE 
KOLKATA

Amrita Bagchi
Kolkata

The paper discusses the conditions of public health and healthcare in a newly 
Independent Indian metropolis with special emphasis on the question of 
demography. It describes how the contemporaneous sources are completely 
silent about the public health issues of post Independence Kolkata. The 
population pressure, especially the migration of population and the subsequent 
low pace of growth in the number of public hospitals and hospital beds, 
threatened the health care services. Health status is integrally related with 
the socio-economic factors of a certain geographical space. It is needless to 
mention that the health care delivery services are also largely shaped by the 
socio-economic aspects. 
 This has been aptly echoed by Rama V Baru1 who has pointed out 
with pertinence that health care services are not mere technical interventions, 
which exist in a vacuum but are infl uenced by socio economic issues. N.S. 
Deodhar and P.K. Mutatkar2 have also correctly pointed out that the urban 
medical care in developing countries is a complex institute arising out of 
interaction between time honored cultural values, socio-economic situation 
and aftermath of signifi cant spell of colonial rule. 
 The portrayal and interpretation of Kolkata from various perspectives, 
after Independence are marvelously depicted in the book titled Calcutta: 
The Living City volume II The Present and Future.3 This comprehensive 
manual has covered the whole spectrum of Kolkata’s history, society, its civic 
development, economy and varied cultural life in detail. Kolkata has been 
described as the ‘primate city’, the magnet for survival seekers from one of 
the poorest and most populous segments of the subcontinents.4  Surprisingly, 
this book ‘Calcutta-The Living City’- (published in the year 1990), has not 
devoted a single chapter either on public health or on the private healthcare 
sector. Due to the scarcity of proper sources, it is indeed a diffi  cult proposition 
to document the healthcare scenario of Kolkata. Along with the government, 
documents and some stray references, a complex and heterogeneous condition 
of public health is revealed in the metropolis of Kolkata. 
 Historically, Kolkata, a colonial metropolis, had been an impoverished 
city rather than a rich one. As Kolkata, was developing as a colonial cities the 
countryside was getting poor.5 Ashoke Mitra argues two outstanding factors 
that have contributed to the uniqueness of the city. Firstly up to 1940, that was 
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Automatic Multiclass Classification of Foliar
Leaf Diseases Using Statistical and Color

Feature Extraction and Support
Vector Machine

Aparajita Datta1, Abhishek Dey2(&), and Kashi Nath Dey3

1 Department of Computer Science and Engineering,
University of Calcutta, Kolkata, India

2 Department of Computer Science, Bethune College,
University of Calcutta, Kolkata, India

abhishek7@gmail.com
3 Department of Computer Science and Engineering,

DSCSDEC, JIS GROUP, Kolkata, India

Abstract. Disease detection in crops and plants is essential for production of
good and improved quality of food, life and a stable agricultural economy. It
becomes tedious and time consuming to observe the infected parts of plants
manually. Recourses with proper expertise are also required to have continuous
monitoring. Digital image processing along with computer vision techniques can
be applied to automate early detection of plant diseases and it can save significant
amount of resources. In this paper, an automated approach based on image
processing and machine learning techniques is proposed which can detect three
major kinds of diseases Downy Mildew, Frogeye Leaf Spot and Septoria Leaf
Blight that affects apple, grapes, soybean, tomatoes and many other major plants
of economic value. Generally, leaves are the most affected part of the plants. So,
instead of the whole plant, concentration is given on the leaf. In this paper, image
pre-processing methods like noise removal and contrast enhancement followed
by colour space transformation and k-means clustering is used to segment
affected parts of soybean leaves, after that both texture and colour features are
extracted from segmented samples and Support Vector Machine (SVM) classi-
fication is used to separate three kinds of diseases mentioned previously.

Keywords: Foliar leaf disease � Machine learning � k-means clustering �
Feature extraction � Support Vector Machine

1 Introduction

One of the major economical foundations of any country is agriculture and majority of
population is actively or passively engaged in this profession. Effective growth of a plant
and increase its yield is necessary to meet increasing demand in the agricultural industry.
Therefore, constant monitoring of the plant is needed during its growth period and time
of harvest. Plants are severely affected by diseases caused by fungus and bacteria. If
plant diseases are not identified within a proper period of time it can spread rapidly and

© Springer Nature Singapore Pte Ltd. 2019
J. K. Mandal et al. (Eds.): CICBA 2018, CCIS 1030, pp. 3–15, 2019.
https://doi.org/10.1007/978-981-13-8578-0_1
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Incident 1: 

Antarlina, the eight year old daughter of Dr. Debapriya Mallick, 

died of septicemia at Suraksha Hospital on 20 August 2004. She 

had been admitted with vomiting and diarrhea the previous day.

She was kept in an adult cabin (room no 724) on the seventh floor 

instead of in the pediatric on the fifth floor. The hospital did not 

take any history of the patient from the patient party. The RMO 

detected that the patient was suffering from jaundice on the basis 

of cursory examination. Four hours later when Dr. Debashis Roy 

and Dr. Ranjan Sarkar (Nephrologists) examined Antarlina, some 

emergency tests were prescribed. But the tests were not done

lmmediately and she was left unattended for several hours. The 

Iesis were done on the next morning. Dr. Maliick had requested 
he RMO and the nurses repeatedly to arrange the tests. But they 
Snubbed him. They did not even change her clothes soiled by 
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Emergence of  Self  as portrayed by Rabindranath
Tagore through his female characters:

A closer perspective
Nilanjana Bagchi, Debanjana Basu, Syamali Sen

Department of  Psychology, Bethune College, Kolakata (West Bengal)

Abstract

Kobiguru Rabindranath Thakur is well-known for creating strong, opinionated, rebellious female
characters in the history of literature during a time when women were suppressed and dominated by the
patriarchal society in all possible ways. This article focuses on how the liberation and transcendence of
self  has been perceived by Rabindranath Tagore through the different female characters Nandini, Kusum,
Mrinal, Bindu, Subha and Chandara from Roktokorobi, Ghater Katha, Streer Patro, Shubha and Shasti
respectively. Though the context and fate of  these characters seem identical on account of  the existing
beliefs and practices of  the then Hindu society, it is the victorious emergence of  self  that has been viewed
in its own noble unique light by the novelist through the depiction of  the characters. The characters have
been glorified with attributes that may be seen as a wholesome manifestation of courage, strength and
will thereby giving each character its own sense of identity and closure.
Ecological and environmental issues of the modern world have become a subject matter under intensive
contemplation since the rise of  the modern society in many intellectuals’ work, Rabindranath Tagore being
one of  the noteworthy writers. Tagore’s concern for the environment in general and its natural
endowments have been reflected many times in his writings.
The relationship between nature and self  has always been an underscored theme in Rabindranath Tagore’s
poetry, stories, novellas and songs in ways more than one. Though there are manifold interpretations about
nature and its universality, Tagore has mostly used his narratives to symbolize the coexistence of  nature
and self  culminating in interaction and fusion of  the two. Tagore began writing at the age of  eight and
his foray into the creative space was marked by this friendship with nature that resonates in his line “The
first stage of my realization was through my feeling of intimacy with nature” that was no more limited
to grammar and spellings but extended into a more liberating experience of writing and expression.While
growing up, Tagore looked at nature only as a companion. However, the realm of  his expression expanded
when he began to experience nature with his full consciousness as observed by SankhaGhosh “When he
was young, he went through a sequence of parting and union with created nature. At first he saw things
only with his eyes; later, with his entire consciousness.”
His writings portray how deeply affected he was by the human interventions that led to the destruction
of nature. A deeper insight into the writings would probably make one believe that he drew a parallel
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between women’s oppression and nature’s destruction by man. Such correspondence with nature
dominates a huge chunk of  Tagore’s literary work as found in the two hundred and eighty three songs
under the category of nature in rabindrasangeet. These songs are further classified into sadharan (9 songs),
grisma (16 songs), borsha (115 songs), sarat (30 songs), hemanta (5 songs), seeth (12 songs) and basanto
(96 songs).
Tagore’s representation of  female characters and their emergence in the contemporary world could be seen
as an extension of  the humanistic/transpersonal model given by Abraham Maslow, one of  the major
proponents of  Humanistic Psychology. When Maslow began his career, the only forces operant in this
field was behaviouristic and psychoanalytic approaches to study psychology. (1971, p7) He believed that
the whole functioning of  a person cannot be fully explained by these forces. Therefore, he became the
pioneer behind two groundbreaking forces in psychology: humanistic and the transpersonal, which take
the explanation of  human functioning beyond the pathological and mechanistic models. Humanistic
psychologists condemn the hardcore scientific measurement, prediction, and control of behavior,
supporting more humane aspects of individuals such as consciousness, values, freedom, love, and spirit
for psychological investigation. Transpersonal psychology is closely related to the humanistic approach.
The humanistic approach primarily deals with the individual’s subjective experiences like fulfilment and
realization of  needs, motivation etc while the transpersonal psychology talks about the influences of
transcendent or spiritual experiences that are beyond self-fulfilment. Transpersonal psychology
acknowledges the quest for a higher purpose in life and for the qualities of compassion, acceptance,
unconditional love and creativity. It has been suggested that transpersonal psychology goes beyond the
ideals of “self-actualization”, “being human” or “being fully human”.
A closer look at Rabindranath Tagore’s stories will reveal that he created his female characters in a way
that they represent the vastness, openness and kindness of nature on one hand, and, their identities fuse
with the existence of nature on the other at some point where it gets difficult to differentiate between
the expressions of  nature and that of  the characters. This may be observed in his notable works like
‘Ghaater Katha’ (1884), ‘Subha’ (1892), ‘Shasti’ (1893), ‘Streer Patro’ (1914). ‘Rokokorobi’(1923). Tagore
used his writings to expose the miseries of women of the 19th century talking about their plight and
oppression in a patriarchal society. The female protagonists were seen to break from all shackles of
patriarchy and find their ultimate freedom in nature. A detailed sketch of the characters from these
writings of  Rabindranath Tagore will help to draw light upon the humanistic and transpersonal approach
in the study of emergence of self.

Raktakarabi
Speaking of  the play Red Oleanders Tagore himself  told he was inspired by a red oleander plant crushed
to pieces. After few days, an oleander branch with a single red flower protruded through the debris. Tagore
thus conceptualized Nandini,the protagonist of his drama symbolizing eternal love, life and freedom that
resembles the Red Oleanders.
The play unravels the unethical aspect of a capitalistic society that is devoid and oblivious of the
bountiful beauty of nature.
The Town is a symbol of  mechanized civilization under the spell of  bureaucratic and almost dictatorial
forms of  government which dehumanize people. Besides the Yaksha Town, the inhabitants of  the
kingdom are also symbolic. S.K. Desai opines, “The characters sometimes oscillate between the symbolic
and the allegoric.”
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Abstract 

In this age of complex interpersonal relationships and expanding virtual world, it is becoming 
increasingly difficult to understand people around. Study of social psychology, especially 
social cognition its components and its processes, throw light on the mechanisms of 
assimilating and evaluating information in a social situation or interpersonal relationships and 
may help us acquire an understanding of the behaviours of people around us giving us an 
insight on the underlying causes of such behaviour at the same time. Knowledge of the 
academic terms and concepts may give a more objective perception of the people we interact 
with and a more empathetic relationship with them in practical situations. 

Keywords: social psychology, social cognition, schema, stereotype 

 

Suppose it is Joe‘s first day in college and he is looking for friends to spend his college years 

with. He enters the college canteen and strikes up a conversation with a timid boy for the first 
time at the table, expecting to be friends with him. He happens to gel with him and eventually 
their friendship flourishes. Now the question is, what made Joe ―choose‖ this boy over others 

or what made him ―expect‖ that this boy could be his college buddy or why he ―gelled‖ so 

well with him? The answers to ALL the questions probably lie in the concept and processes 
of social cognition.  

In social psychology, social cognition refers to the cognitive process of gathering, processing 
and executing the external information in the context of social relationships. It involves 
attention, perception, memory, emotion, thinking and all other major cognitive fundamentals 
to understand, interpret and apply information within the fabrics of a social situation.  

"Thus the study of the processes involved in perceiving each other and coming to "know what 
we know" about the people in our world is essentially a question not only of what behaviour 
we have seen, but of our cognition as individual perceivers-our social cognition. Social 
cognition, therefore, is the study of the mental processes involved in perceiving, attending to, 
remembering, thinking about, and making sense of the people in our social world." [1] 

Components of Social Cognition: Schema, Stereotype, Prototype 

Schema (singular:schemata) may be defined as a cognitive structure of guidelines aiding in 
the perception, understanding and categorization of information and their inter-relationships. 
For example, the schema of a ―college‖ would include concept of a multi-storied building 
with numerous classrooms, office, lounge, play area, students belonging to a young age 
bracket, various academic streams, faculty for teaching, staff for administrative work, inter-
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college fests, seminars, teacher-student relationships and all other information that one could 
possibly accommodate in his set of cognitions regarding the conceptualization of a college. 
Again, at a more specific level, a ―college‖ might have further classifications having distinct 

features, like an engineering college, vocational college or open college. Schemas were 
introduced in psychology and education by British psychologist Sir Frederic Bartlett (1886–

1969). Bartlett proposed that people use unconscious mental structures that represent generic 
knowledge of the world [2]. 

Schematic processing has many advantages. According to Taylor, Peplau, Sears (2006), 
schema has the following roles to play in the processing of social inputs [3]. 

1. Schema aids recall: Memory is facilitated by schematic representation of past events 
or people. 

2. Schema speed up processing: It helps us process new situations without having to 
interpret them afresh. 

3. Schema aid in automatic inference: It helps people make quick judgments and 
associations based on references given by the schema. 

4. Schema add information: It is potent enough to fill up gaps in information or 
knowledge. 

5. Schema aids in interpretation: Ambiguous information is easily interpreted with the 
help of schema by relating one domain to another. 

6. Schema provides expectations: It can lead to predictions. 
7. Schema contain affect: The affective undertones in schema help us judge the 

pleasantness and unpleasantness of the situation or object leading to approach or 
avoidance behaviour. Eg: Schema of a ‗principal‘ or ‗terrorist‘.  

If we take the first example of Joe, the schema supplied him with the confidence of 
approaching the boy at the canteen without having to fear the consequences like being turned 
down or being bullied (Interpretation/ Expectation). The schema also helped him infer about 
the characteristics of the ―timid‖ boy by associating him with ―kindness‖ and ―friendliness‖ 

(automatic inference/affect). 

There are five major types of schema namely: self-schema, person schema, role schema, 
event schema and group schema- used in social information processing.  Self schema is the 
cognitive structure related to self attributes on the basis of past experiences. (Eg: Joe thinking 
himself to be in need of affiliation and seeking friendship). Person schema refers to the 
cognitive generalizations about different personalities (Eg: Our perception of Adolf Hitler or 
Florence Nightingale). Role schema is the mental abstraction of the social roles typical of 
persons (Eg: Role of a ‗doctor‘ or ‗mother‘). Event schema is also called script, the mental 
picture of an event with both its abstract and concrete elements (Eg: activities, relationships, 
décor and food served in a ‗birthday party‘) 

[4]. 

Group schema is referred to as stereotype. Stereotypes are schema regarding a person owing 
to his membership in or affiliation to a certain group or class of people [5] We individuals, in a 
society, share common characteristics, roles, beliefs, circumstances and behaviours forming a 
group, thereby making  ―stereotypes‖ structurally and functionally important in making 

generalizations . Eg: Joe may have perceived the boy at the canteen belonging to the 
‗Fresher‘ group as ‗shyness‘ is a characteristic found mostly in freshmen. So the stereotype 

here is that ―college freshers are inhibited or shy‖. This is formed as a result of collective 

sharing of beliefs by a group of people. Like schema, stereotypes are aids to explanation 
speeding up our perceptions of the external world, energy saving devices thereby reducing 
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Diverse Religions and Universal Ethics 
Sudeshna Mitra, Associate Professor, Department of Philosophy, Bethune College, Kolkata 

Abstract: 

This paper attempts to find out whether there is a common moral ground underlying apparent diversity of religiofns. 
It is needless to say that Keligion and Morality are not synonymous. Conceptually and in Principle, they are two 

distinct kinds of Value systems independent of each other. Yet,religions have value frameworks that guide adherens 
in determining Right and Wrong. Every Religion in the Globe claims to preach moral values that will be ultimately 

beneficial for the society. In spite of their apparent differences, is there any common condition on which e 
agree? What kind of investigation is appropriate, for putting to the test such a claim or exploring such a possibility? 
Stewart Sutherlana, in a recent paper, argues against the view that holders of different beliefs can be said to have 

common values whenever they are observed to be following similar moral precepts. Moral actions have to be 

individuated with reference to the intentions of those who do them, he opines. However, there are others wno reaet 

in a positive way to the question of universal morality beyond differences in religious aspects. In order to establlsh 

peace and harmony in the world, it should be our endeavour to search for such a common thread. 

Keywords: Religion, Morality, Codes and Conducts, Intentions, Beliefs 

Ekam sat viprah bahudha vadanti. (The 1Truth is but one, though the learned state it in many ways.)-Rig veda c. 

1000 B.C. 

Do followers of different religions share common ground at the level of their morality, despite their disagreements 

over doctrine and metaphysical beliefs? A typical statement of this view was made recently by the Dalai Lama 

Imaintain that every major religion of the world- Buddhism, Christianity, Confucianism, Hinduism, Islam, Jainism, 
Judaism, Sikhism, Taoism, Zoroastrianism- has similar ideals of love, the same goal of benefiting humanity through 

spiritual practice, and the same effect of making their followers into better human beings. All religions teach moral 

precepts for perfecting the functions of mind, body, and speech. All teach us not to lie or steaB or take others' lives, 
and so on. All religions agree upon the necessity to control the undisciplined mind that harbours selfishness and other 

roots of trouble, and each teaches a path leading to a spiritual state that is peaceful, disciplined, ethical, and wise. It 

is in this sense that I believe all eligions have essentially the same message. Differences of dogma may be ascribed 
to diferences of time and circumstance as well as cultural influences; indeed, there is no end to scholastic argument 

when we consider the purely metaphysical side of religion. However, it is much more beneficial to try to implement 
in daily life the shared precepts for goodness taught by all eligions rather than to argue about minor diferences in 

approach" 

What kind of investigation is appropriate, for puting to the test such a claim or exploring such a possibility? Present 
day seekers of common ground, concemed as they generally are about international peace and security and the 
pursuit of a global civilized society, have a right to expect some guidance from religious studies where there is, 

presumably, expertise to be found in this area. How is the comparative religionist to respond? And what guidance can 

Uhe phlosopher give, in making sense of the question being posed? 
ne obvious place to begin is where the moral dimension of religions becomes most explicit; i.e. in the form of 
cachmgs or precepts. Here we find lists of rules, commandments, laws, codes of conduct, models and paradigms, by 

wLCn Ideals and principles are illustrated and virtues and vices exemplified. Sayings, maxims, proverbs teach these 

nciples, and when filled out with narrative they form myths, parables, allegories and legends, all aiming to rem-

OrCC certain kinds of behaviour and discourage others, by cultivating appropriate attitudes and emotions. 

he discovery of a number of shared moral precepts (e.g. versions of the Golden Rule) amongst diferent religions 
eems to offer prima facie evidence, at least, for moral common ground as a reality. Moreover, the moden history or 

gions shows that the sharing of similar material is often not accidental. Religious moralities appear to draw on an 

NCmational pool of resources, including law-codes, heroic legends, moralistic fables and wisdom literafure. gathered 
Uhroughout history amongst a variety of races and cultures. Wilfred Cantwell Smith has recently illustrated his view 
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)*+,-./0.+12304152-6578179:8;,28<-787=>,8?7/?13@AB79:8;,28C7C./20,78
28;,0-780+,5.01397+2+7.8;DDB79EFGHI41:8;,282*+,-./0.+1423=2;1*+120
2-4,1?1=18037?1+041>12+3HI41977;*+2,83C+7;.-0,78423,8-+1231;=7+10428
97.+97/;J9+7= AK=,//,78078813,8KLAMNAK07DKD=,//,78078813;.+,8*
DMMONMP28;DAQ=,//,780783;.+,8*DMKDNKO*+7R,8*2028288.2/2?1+2*1+20179
=7+10428DHPBC1+288.=HS7R1?1+T041+1-1800+18;3,8041C1+97+=28-179
:8;,282*+,-./0.+12+1870320,392-07+>HF.+,8*041KLLM3T041+142351182;1-1/U
1+20,78,8041C+7;.-0,7823R1//23041*+7R04+201792//041C+,8-,C2/-+7C3HI41
977;*+2,83C+7;.-0,78423,8-+1231;20282?1+2*1+20179DB9+7=KLLKNLD07
DMMMNMK28;1VC1+,18-1281*20,?1*+7R04+2012+7.8;WMHXB;.+,8*DMMKNMD
07DMKKNKDH:8041-23179+,-1T0417?1+2//*+7R0479+,-197+041C1+,7;KLQMNQK07
DMKDNKO,3OHKPBHI41+20179*+7R0479+,-1C+7;.-0,78,30414,*413097+GY
ZQHOXB[28;/7R130,8-23179\]ZMHA@B[H\8187025/19120.+179041*+7R04
282/>3,3,30420,8LM3;1-2;1T041*+7R04+20179+,-1C+7;.-0,7842392//18-7=U
C2+1;07XM3;1-2;1,8-231793,V3020132=78*04101830201342?,8*23020,782+>
0+18;HI41+20179*+7R0479+,-1C+7;.-0,789.+041+;1-+1231;,8041-2317931?18

FHG2/Ẑ [
F1C2+0=18079<-787=,-3T_104.81̀ 7//1*1Ta7/6202T:8;,2
1U=2,/b;,C>2=28HC2/c*=2,/H-7=

H̀̀ 426+257+0>
d,;>232*2+Y8,?1+3,0>Te,;82C7+1Tf130_18*2/T:8;,2
1U=2,/b-428;+,=21-7c*=2,/H-7=

)HE4731
F1C2+0=18079<-787=,-3Tg2;2?C.+Y8,?1+3,0>Ta7/6202T:8;,2
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Automatic Multi-class Classification
of Beetle Pest Using Statistical Feature
Extraction and Support Vector Machine
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Abstract Plant diseases have turned into a problem as it can cause substantial
decrease in both quality and quantity of agricultural harvests. Image processing can
help in the following issues: early detection which leads to better growth of plant,
and suggestion of the type and amount of pesticides knowing the pest. Leaves and
stems are the most affected part of the plants. So, they are the study of interest. The
beetle can affect the leaves, which leads to severe harm in the plant. In this paper, we
propose an automated method for classification of various types of beetles, which
consists of (i) image preprocessing techniques, such as contrast enhancement, are
used to improve the quality of image which makes advance processing satisfactory;
(ii) K-means clustering method is applied for segmenting pest from infected leaves;
(iii) 24 features are extracted from those segmented images by using feature extrac-
tion, mainly GLCM; and (iv) support vector machine is used for multi-classification
of the beetles. The proposed algorithm can successfully detect and classify the 12
classes of beetles with an accuracy of 89.17%, which outperforms the other multi-
class pest-classification algorithm by a decent margin.
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1 Introduction

Agriculture is the basis of Indian economy as over 75% of its population is directly
or indirectly involved in this occupation. Beyond the traditional agriculture, new
developments in harvesting pattern have been recognized for uplifting the status of
rural community. If the plant is already affected much, then there are little things
left to do. So it is necessary to monitor the plants from the beginning. The main
area of interest is the leaf as about 80–90% of disease of the plant is there. To save
time, efforts, labors, and use of substantial amount of pesticides, there is a need
of fast and accurate pest detection [7]. Among many pests, beetle is a common
one which affects mainly cotton buds and flowers, potato plants, tomato, eggplant,
coconut, and capsicum. Beetles come in many shapes, sizes, and colors. Beetles
can be of various classes (Fig. 1), such as asparagus beetle, bean leaf beetle, blis-
ter beetles, Colorado potato beetles, cowpea flea, Japanese, Mexican bean, spotted
asparagus, spotted cucumber, striped cucumber, and white-fringed beetle [1]. Sev-
eral other studies have been performed, not specifically for beetles, but for other
pests and leaf diseases. Few of them have used K-means clustering algorithm for
segmentation [2]. Spatial gray-level dependence matrix (SGDM) is used for texture
features [13]. Artificial neural network is used to automate the classification of plant
diseases [20] used. In our paper, we are using image processing to first detect then
classify the beetles. The goal of the system is: given some input images of leaves,
classify 12 classes of beetles. For image preprocessing, we enhance the contrast [14]
to produce better results in subsequent tasks. Then, we use K-means segmentation
algorithm [10] which can specify in which part the beetle exists. Methods of feature
extraction, such as Gray-Level Co-occurrence Matrix (GLCM) [19], help to extract
24 features from segmented images. Classification is done using support vector
machine (SVM). Parameters like accuracy, specificity, sensitivity, negative predic-
tive accuracy, and positive predictive accuracy provide some measure of the system’s
performance.

The novelty of this contribution mainly lies with (i) proposing the first framework
for 12 class multi-classification of beetles and (ii) extracting features only from the
segmented part by K-means algorithm, which leads to smaller region of interest.
Our algorithm outperforms other similar classification algorithms [12, 15, 18] by a
decent margin.

The organization of the remaining part of the paper is as follows: Sect. 2 contains
literature review, and Sect. 3 contains proposed methodology, which includes image
preprocessing techniques, feature extraction techniques, and 12 class classifications
using SVM. Experimental results are provided in Sects. 3, and 4 concludes the paper.



Automatic Multi-class Classification of Beetle Pest … 535

Fig. 1 Twelve classes of beetles

2 Proposed Methodology

We discuss the proposed methodology to classify the beetles into 12 classes based
on some statistical features. Each step is separately described in the following sub-
sections. However, before proceeding to the individual steps, we sum up the entire
flow in Fig. 2.

2.1 Image Preprocessing

Initially, all images are resized to a fixed size, and then, noises are removed using
Gaussian filter [6]. The imadjust() function is used for improving image contrast
in MATLAB. In a grayscale image, this function maps the intensity values to new
values so that the pixels are saturated. This is used to increase the contrast of the
image. Figure 3 shows an example of image before and after preprocessing step.

2.2 Image Segmentation

Segmentation [9] partitions an image into multiple segments, where each segment
consists of a set of pixels, called super pixel. Segmentation aims to extract the region
of interest for entire analysis. Here, the exact location of the insect is segmented
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Fig. 2 Flowchart of our
proposed methodology
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Fig. 3 Original image before preprocessing, after noise removal, and contrast enhancement

from the whole image. We have modified the K-means clustering algorithm for
image segmentation and detection of the infected cluster so that the cluster in which
the pest exists can be automatically detected out of all the clusters, depending on
some threshold value of mean. K-means clustering [10] aims to partition a set of n
observations {x1, x2, x3, . . . , xn} into k sets (k ≤ n), S = {S1, S2, S3, . . . , Sn} . The
goal is to minimize the summation of distance functions of each point in the cluster
to its own cluster center. The steps which we have followed here are as follows:

1. The input is read in RGB format.
2. Transformation of the image to L ∗ a ∗ b∗ space.
3. K-means is used for classifying the colors.
4. All the pixels are labeled.
5. K number of images (segmented by color) are generated.
6. Eventually, the segment which contains the disease is selected.

We show the working of this algorithm in Figs. 4, 5, 6 and 7.

Fig. 4 Image after
preprocessing
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Fig. 5 Image labeled by cluster index

Fig. 6 The three clusters

Fig. 7 Infected segment distinguished
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2.3 Texture Feature Extraction Using Statistical Methods

Two criteria motivate feature selection [19]: (i) The input is too large for processing
and (ii) the input is suspected to contain redundant data. In such scenarios, a reduced
set of features, called feature vectors, is selected. In our proposed work, 24 statistical
features are extracted from the input images, which is explained below.

In statistical texture analysis, we compute the texture features from the statistical
distribution of how the pixels are residing at their position relative to the other pixels.
In this paper, we have used (GLCM) [9] which is a method to extract probabilistic tex-
ture features. GLCM considers the change between two different gray levels (i and j),
located distance d apart and situated at an angle θ with each other. Initially, the GLCM
is designed for the input image. Henceforth, considering d = 1 and θ = 0◦, the fol-
lowing features are extracted from the matrix: contrast, correlation, energy, homo-
geneity, mean, standard deviation, entropy, root-mean-square, variance, smoothness,
kurtosis, skewness, inverse different movement, cluster_prominence, cluster_shade,
dissimilarity, max_prob, sum of squares, sum average, sum entropy, difference vari-
ance, difference entropy, information measure of correlation, and inverse difference
normalized [21] as stated in Haralick’s texture features [9].

2.4 Classification

Classification is a method to recognize and differentiate objects [11]. In supervised
classification, the machine learning algorithm is first trained with a set of training
data and then tested on new observations, called test set. The training set contains data
with class label. After training, the algorithm is expected to identify the correct class
label of test data. There are various approaches for image classification. Most of the
classifiers, such as neural network [5], binary tree [16], and support vector machine
(SVM) [3], require a training sample. On the other hand, there are clustering-based
algorithms, e.g., K-means [10] and K-NN [4], which are unsupervised classifiers.

Here, we have used SVM classifier to classify 12 classes. It is a supervised learning
algorithm in which the input is a set of the labeled training data and the output is an
optimal hyperplane. SVM can be used to predict the target values of the test data,
where only the test data attributes are provided, by producing a model (based on the
training data). Here, the set of training images is divided into two different classes.
Here, the input data set is (x1, y1), (x2, y2), . . . (xm, ym), where xi ∈ Rd in the d-
dimensional feature space, and the class label is yi ∈ {+1,−1}, where i = 1 . . . m.
It can create an optimal separating hyperplane based on a mathematical function
called kernel function. Each data point whose feature vectors belong to one side of
the hyperplane is in the negative class, and the other points are in the positive class.
The working mechanism of linear support vector machine is shown in Fig. 8.

In few cases, a straight line cannot separate all the data points. This problem is
solved using the nonlinear SVM classifier. Nonlinear SVM uses the kernel function
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Fig. 8 Linear SVM

[17]. A kernel function is defined as k(xi , x j ) = φ(xi )
T φ(x j ), where the feature

vector is φ . The popular kernels are linear kernel, polynomial kernel, RBF kernel,
and sigmoid kernel. RBF kernel normally performs better than other when the number
of features is much lesser than the number of observations. Polynomial kernels are
well suited for problems where all the training data is normalized. It is mandatory
to select kernel parameters properly for achieving very high classification accuracy.
Here, we have used both RBF and polynomial kernel. After comparing the results, it
is concluded that the use of polynomial kernel is better in this particular application.

SVM is generally applied in binary classification. Our work requires multi-class
classification since we have considered 12 classes of beetles. There are two types of
method for multi-class SVM [22]:

(i) One-against-one: It combines several binary classifiers.
(ii) One-against-all: It considers all data at once.

Here, we have calculated performance for training the SVM classifier using one-
against-all method. In the following section, we provide the result of classifying the
images of the beetles into 12 classes using multi-class SVM.

3 Experimental Results and Discussion

The tasks of processing images for this paper are simulated in MATLAB 8.5
(R2015a). The configuration of the machine is as follows: Intel(R) Core(TM) with
4-GB RAM. We have obtained beetle images from few image databases [1]. We have
trained our classifier using 180 images and tested it with 240 different images. Ini-
tially, they are preprocessed by removing noise and contrast enhancement, followed
by segmentation and 24 features extraction. We have listed the average feature values
of all the images in Table 1.

The feature matrices are the input of SVM classifier for training. We evaluated
the performance of the classifier by the following parameters [8]:
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Table 1 Feature values

Feature Contrast Cor Energy Homo Mean S.D. Entropy RMS

Values 0.716 0.860 0.679 0.950 23.683 53.195 2.080 5.536

Feature Var Smooth Kurtosis Skew IDM CP CS Diss

Values 2710.177 0.999 15.206 3.204 255 700.211 61.323 0.185

Feature Max_prob SOSVH SAVGH SUMEN DVARH DENTH INF1H INDNC

Values 0.808 5.681 3.381 0.857 0.716 0.368 0.590 0.983

1. Accuracy rate = Correctly classified samples/ All classified samples.
2. Sensitivity = Correctly classified Positive samples/TP.
3. Specificity = Correctly classified negative samples/TN.
4. Positive predictive accuracy = Correctly classified positive samples/Positive

classified samples.
5. Negative predictive accuracy = Correctly classified negative samples/Negative

classified samples.

where TP and TN are true positive and true negative, respectively.
These metrics for all the classes of beetles, as obtained from our classifier, are

listed in Table 2. The overall average values of each of these parameters are as follows:
Accuracy = 89.17% Sensitivity = 90% Specificity = 100% PPA = 100% NPA =
99%. These values are shown in the graph in Fig. 9. Hence, the analysis of the obtained
results demonstrates that our proposed method can classify 12 classes of beetles with
an accuracy of 89.17%, which outperforms the other similar approaches [12, 15, 18].
The comparison is listed in Table 3 and shown graphically in Fig. 10.

When an image is fed into the trained model of our proposed approach, it will
show the output: that is, the beetle name. Besides, we have provided the scientific
name and some control measures for the help of whoever uses this software to classify
beetles.

Table 2 Class-wise metrics

Class Names Accuracy% Sensitivity% Specificity% PPA% NPA%

Asparagus beetle 90.00 90.00 99.49 94.73 98.98

Bean leaf beetle 80.00 80.00 98.51 84.21 98.01

Black blister beetle 85.00 85.00 98.99 89.47 98.5

Colorado potato beetle 85.00 85.00 98.50 85.00 98.5

Cowpea beetle 90.00 90.00 98.99 90.00 98.98

Flea beetle 95.00 95.00 98.48 86.36 99.48

Japanese beetle 90.00 90.00 98.99 90.00 98.98

Mexican bean beetle 100.00 100.00 97.49 80.00 100.00

Spotted asparagus beetle 90.00 90.00 99.49 94.73 98.98

Spotted cucumber beetles 90.00 90.00 98.99 90.00 98.98

Striped cucumber beetles 95.00 95.00 98.00 86.36 99.49

White-fringed beetle 80.00 80.00 100.00 100.00 98.01
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Fig. 9 Classification metrics

Table 3 Comparison with other approaches

Approach Accuracy%

Morphology, color, and color coherence vector features (More and Nighot) 84

Texture, color, and shape features (Siricharoen and Punnarai) 88

Color, shape, and texture features (Prajapati, Jitesh, Vipul) 73.33

Our proposed method (24 statistical features) 89.17

Fig. 10 Graph plotting of
comparison between similar
approaches

4 Conclusion

Perception of the human eye is not strong enough to differentiate slight variation in
beetles. However, such differences can imply different diseases on leaves. Therefore,
automatic classifier is required. In this paper, we have proposed a model which can
automate multi-class classification of beetles and suggest some preventive remedies
from a previously stored database. The 24 features extracted helped to form a detail
training data set. A unique feature of SVM is that only the support vectors are of
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importance hence the remaining part of data set does not affect the classifier much.
The achieved accuracy of 89.17% outperforms the accuracy of similar classifiers.
Earlier detection of beetles can result in better yield in agriculture. The future scope
of this work includes the following: (i) to increase the efficiency by adding more
features and modifying kernel functions, and (ii) to generalize the system for other
pests.
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Abstract

Hijras are the iconic figures of  South Asian countries. The Hijra community mainly consists of  male to
female transgender, however female to male transgender, eunuchs and intersex people can also be a part
of  the Hijra Community. They have separate system of  living all together and have characteristics like
signature clap or ‘guru chela’ system. The objective of  the present study was to find out the meaning of
life and the defense mechanisms of  the Hijra Community. For the said purpose, General Information
Schedule, Draw a Person Test and a semi structured interview schedule were administered on six male
to female transgender persons (belong to Hijra Community). Purposive sampling and snow ball sampling
were used as sample selection technique. Auto-ethnography and life history interview were employed for
collection of  data. Data was analyzed following grounded theory and content analysis. The study has
revealed a number of  positive dimensions of  life of  the said community. It was also observed that the
representative group of the Hijra Community specifically uses two defense mechanisms i.e. regression and
repression to deal with the difficulties of their life.

Who are Hijras? Are Hijras transgender or intersex people? What are the differences between Hijras and
Transgender? People are always curious to know about them and they are very much confused, hence such
questions arise. Tripathi (2015) in an interview beautifully answered it -When somebody asks me, “Who
are you?” I tell them, “I am the oldest ethnic transgender community in the world, which has its own culture and own
religious beliefs.” And we are in four countries in South Asia: India, Pakistan, Bangladesh and the Terai region of
Nepal.
“Transgender” is a broad term that confines a number of  people who live substantial portions of  their
lives expressing an innate sense of gender other than their sex assigned at birth. This includes transsexuals,
cross-dressers, agender, gender-fluid, gender-queer, drag queens and kings, femmes, male to female
transgender, female to male transgender, hijra etc. Hijras are mainly the iconic figures of South Asian
countries, found in India, Pakistan, Bangladesh and Nepal. Hijra community mainly considers of male to
female transgender, however female to male transgender, eunuchs and intersex people can also be a part
of  the Hijra Community. They have separate system of  living all together and have characteristics like
signature clap or ‘guru-chela’ system. Hijras are sole and closely knit such group. In India, an older name
for hijras is kinnar, which isused by some hijra groups as a more highly regarded and formal term.
Hijras are celebrated in sacred Hindu texts such as the Mahabharata, Ramayana and Kama Sutra. In the
Delhi Sultanate and Mughal royal courts, the Hijra community enjoyed influential positions. But during
the era of  the British rule, however, the perception of  Hijras was drastically altered. This still prevails
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PHILOSOPHY IN THE DOMINION OF ARTIFICIAL 

INTELLIGENCE 
Dr. Sudeshna Mitra 

Associate Prolèssor and Heud, Department of Philosophy, Bethune Colege 

As a leacher in Philosopty I have often been asked by keen and enthusiastic students and sometimes by their eager 

parents as well about tne career options available or what can students aspire to become after taking the subject as 

a majorhonours in their gradualion. Everyone would agree that Philosophy is a subject which should be recommended 
to every individual in some point oftime in life as it underlies all other subjects. No knowledge is complete without 
understanding the philosophy behind it. The sense of right/wrong, truth/falsity, good/evil etc. is awakened in us 

naturaiy. So, philosopny IS needed for the understanding of these very notions in our everyday life. 

A student studying Philosophy develops certain skills. To point out afew: 

Ability to write and speak clearly and effectively. 

Formulate and solve problems 

Uncover assumptions and suggest altematives 

Analyse, develop and formulate logical arguments 

Crical thinking 

Aptitude to examine various angles of specific topics 

Interpret and assess various thought and theories 

Philosophical reasoning is similar to legal reasoning. As a result, philosophy provides an excellent preparation for 

Law school and other professional programmes as well as a solid foundation for a career in Banking, Medical 

management, Business, Teaching, Writing, Social Work or Public Service. 

Clinical Psychology could be an exeiting carer choicefor students of Philosophy who ars looking for a chalenging 
and rewarding field. It is concerned with the assessment and treatment of mental ilIness, abnormal behavior and 

psychiatric problems. Students studying Philosophy can further his or her research work in this field and assist in 

psychological counseling. 
In recent times the study of Practical Ethics has acquired immense social relevance. Euthanasia, abortion or for that 
mater surrogacy, have been issues of great interest in the national as well as international realms. Further, study of 
Value has taken a front seat in recent times and the UGC has recommended introduetion of Value education in 

Educational institutions. 

Computing Science and Artificial Intelligence 

Computing Science is closely related to logic. Students of Philosophy can work as computer professionals (with 
raining) as the ability to express complex ideas clearly and succinctly is of value in many areas of compulting. 

With the emergence of Artificial Intelligence as a major discipline, a new horizon has opened up for Philosophy 
both in the realm of research as well as job opportunities. A.l. is a subject which is concemed with every kind ot 

imelligent activities of machine like, understanding language, leaming, reasoning, solving problems ete. which depends 
on logicaly regenerated language. Thus, scope of a dialogue has opened up between Philosophy on the onc hand and 

MathematicCs and Computer Science on the other. 
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ABSTRACT 
 

In classical inventory models, the demand rate is assumed to be constant. In reality, time plays an 
important role in the inventory system. In the case of ramp type demand rate, the demand increases 
with time up to certain limit and then ultimately stabilizes and becomes constant. In this paper, an 
inventory model is studied with ramp type demand rate where holding cost is expressed as linearly 
increasing function of time. The study includes some features that are likely to be associated with 
certain types of inventory, like inventory of seasonal fruits and vegetables, newly launched fashion 
items, electronic goods etc. When stock on hand is zero, the inventory manager offers a price 
discount to customers who are willing to backorder their demand. The optimum ordering policy and 
the optimum discount offered for each backorder are determined by minimizing the total cost in a 
replenishment interval. Through numerical study, it is observed that for low backorder cost, it is 
beneficial to the inventory manager to offer the customers high discount on backorders. 
 

Keywords: Time varying holding cost; ramp type demand; shortage; price discount on backorder. 
 

1. INTRODUCTION 
 

In classical inventory models, the demand rate is assumed to be constant. In reality, time plays an 
important role in the inventory system. In the case of ramp type demand rate, the demand increases 
with time up to certain limit and then ultimately stabilizes and becomes constant. This type of demand 
rate is very commonly seen when some new brand of consumer goods comes to the market, for 
example, some kind of newly launched mobile phones, fashion goods, garments, automobiles, 
cosmetics, etc. Hill [1] first considered the inventory models for increasing demand followed by a 
constant demand. Mandal and Pal [2] extended the Hill’s inventory model for deteriorating items and 
allowing shortage. Wu et al. [3] constructed the inventory model with ramp type demand rate such that 
the inventory period is longer than the linear increasing period of the demand. Wu [4] investigated the 
inventory model with ramp type demand rate and Weibull deterioration rate. Giri et al. [5] developed 
an inventory model with ramp type demand and more generalised Weibull deterioration distribution. 
Panda et al. [6] gave an optimal replenishment policy for the perishable seasonal product in a season 
with ramp type demand rate. Sharma et al. [7] developed an EOQ model for variable rate of 
deterioration having a ramp type demand rate. Mandal [8] derived an EOQ model for deteriorating 
items, assuming a ramp type demand rate. Soni et al. [9] presented a review of the inventory models 
with trade credit agreement and classified the papers into some categories, such as economic order 
quantity (EOQ) model, deterioration, discounted cash flows (DCF), and stochastic demand and 
discussed their principal features (Molamohamadi, etal., [10]). Pradhan & Tripathy [11] developed an 
interactive inventory model between producer and buyer in the presence of an extraordinary purchase 
and the credit period with Weibull deterioration for items and ramp type demand. 
 

In most models, holding cost is known and constant. But holding cost may not always be constant. In 
case of seasonal fruits and vegetables, the longer these items are kept in storage, the more 
sophisticated the storage facilities and services needed, and therefore, the higher the holding cost. 



 
 
 

Insights into Economics and Management Vol. 4 
Optimal Inventory Policy and Optimal Price Discount on Backorders under Ramp Type Demand Environment 

 
 

 
57 

 

Biography of author(s) 

 

 
 
Dr. Sujan Chandra 

Department of Statistics, Bethune College, Kolkata, India. 

  
Research and Academic Experience: 12 years. 
 
Research Area: Inventory Control Management, Supply Chain Management, Optimization in Industrial Systems, Applied 
Statistics. 
 
Number of Published papers: 12. 
 
Any other remarkable point(s): Completed UGC Minor Research Project titled "The comparative cost performance study of 
some inventory models with price discount on backorders and permissible delay in payments in different demand environment", 
2017. 

_________________________________________________________________________________ 
© Copyright (2020): Author(s). The licensee is the publisher (Book Publisher International). 

 
DISCLAIMER 
This chapter is an extended version of the article published by the same author(s) in the following journal.  
Uncertain Supply Chain Management, 5: 51–58, 2017. 
 



149

9
BIO-EFFICACY OF ARTEMISIA

VULGARIS L. AGAINST
MICROORGANISMS

Nisha Patwa1, 3 and Ashok Kumar Das* 1, 2

1University of Calcutta, Barasat Govt. College, PG Department of
Botany, West Bengal, India

2Present Address: University of Calcutta, Bethune College, PG
Department of Botany, West Bengal, India

3Present Address: USDA-ARS, ATRU, Horticultural Insects Research
Lab, Wooster, Ohio, USA

*E-mail: ashokpresi@yahoo.co.in

Abstract

Stem extracts of Artemisia vulgaris L. were tested for in vitro
antimicrobial activity by agar diffusion method. The antimicrobial
activity of alcoholic extract of stem of the plant were studied on several
bacteria namely  Micrococcus luteus, Staphylococcus aureus, Bacillus
subtilis, Bacillus megaterium, Klebsiella pneumoniae and fungi namely
Curvularia lunata, Spicaria bassiana, Aspergillus flavus, Aspergillus
niger, Rhizopus stolonifer, Trichoderma sp, Colletotrichum capsici,
Fusarium udum, pestalotia theae, Penicillium chrysogenum, Penicillium
expansum, and Phoma sp. The extracts were found effective against
four fungi, namely Colletotrichum capsici, Fusarium udum, Penicillium
expansum and Phoma sp. The result reveals that the stem extracts
have maximum inhibitory activity against Colletotrichum capsici,
moderate on Fusarium udum and low on Phoma sp.

The findings of the present study concluded that nature can effectively
control pathogens. The stem extract of Artemisia vulgaris for the first
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time showed anti-fungal activity. This study overlays the technique
for eco-friendly and cost effective bioactive natural products
development in curing other diseases.

Key words: Artemisia vulgaris, Bacteria, fungi, anti-microbial assay,
inhibition zone.

Acknowledgement: AKD acknowledges PG Department of Botany,
Barasat govt. College for conducting experiments.

Introduction

From time immemorial, infection and human civilization has been
evolving side by side. Random use of synthetic pesticides, fungicides,
nematicides, insecticides etc. keeps the recurrence outbreak of diseases
making the immunity low in plant world (Hahn 2014; Siegwart et al., 2015).
This not only imposes the health issues of both plant and animal kingdom
but also polluting the environment which led to the discovery of eco-safe,
eco-friendly and economically sound control measure right from natural
plant resources (Sofowora et al., 2013; Rakotoarivelo et al., 2015; Ghuman
et al., 2016; Malik et al., 2019).

Artemisia vulgaris L. is a 24-63 inch tall perennial herb and belongs
to the family Asteraceae. It is native to Asia and North America. Artemisia
genus has already been reported to have anti-inflammatory, antispasmodic,
analgesic, insecticidal activity, anti-cancer properties and many more
(Ahameethunisa and Hopper 2010; Moslemi et al., 2012; Gordanian et al.,
2014; Donato et al., 2015). Works have been reported on antimicrobial
properties of either leaves or its aerial parts or the whole plant on both
bacteria and fungi (Hiremath et al., 2011; K  et al., 2011; Addo-
Mensah et al., 2015). The present work was carried out with the objectives
of finding antimicrobial activity of stem extracts of Artemisia vulgaris
against several pathogenic bacteria and fungi.

Materials and Methods

Extract preparation

Stem of Artemisia vulgaris were collected from ~ 8000 ft altitute
in Bomdila of West Kamang District, Aruranchal Pradesh, West Bengal,
India in the year of 2008. It belongs to angiospermic dicotyledonous plant
group and Compositae family. The stems were allowed to surface sterilized
and dried in shade. It was grounded and passed through 100 mm sieve. 8
gm of powder was solvents extracted in 100 ml of dehydrated alcohol in
Soxhlet apparatus at 78 °C. 52 ml of extract was evaporated and residue
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ABSTRACT 
 
Hyperspectral sensors obtain a set of images from hundreds 
of contiguous and narrow bands of electromagnetic 
spectrum from visible to infrared regions. As large number 
of bands are present in these images, computational 
overhead for classifying them is very high. To speed up 
classification, reducing dimensionality by proper selection 
of a subset of bands is necessary. A filter based method 
using mutual information is proposed in this regard. 
Classification is done using Support Vector Machine 
classifier. Two evaluation measures, namely, overall 
classification accuracy and Kappa coefficient are considered 

to assess the efficiency of the proposed method. 

Performance of the proposed technique is compared with 
two other mutual information based methods and the 
proposed method is found to be better as compared to 
others. 

Index Terms— Hyperspectral image, Band selection, 
Mutual Information, Classification, Kappa coefficient 
 

1. INTRODUCTION 
 
A hyperspectral image is represented as a three dimensional 
image cube. In this cube, the x and y axes specify the size of 
the images and z axis denotes the number of spectral bands 
for each pixel [1]. Hyperspectral images have sufficient 
spectral information to distinguish spectrally unique 
materials. Various applications of hyperspectral images 
include material identification, vegetation species 
identification, mineral mapping etc. [1]. To perform such 
tasks, homogeneous pixels with defined similarity have to 
be grouped together [1]. 
Whenever any pattern recognition task is performed, each 
pixel of a hyperspectral image is treated as a pattern, where 
the number of features is equal to the number of spectral 
bands associated with it. It has been observed that high 
correlation among neighboring bands exists in these images. 
Therefore, discriminating information for classification task 
does not always increase with increase in the number of 
bands. “Curse of dimensionality” and computational 

complexity are two serious problems for classification of 
hyperspectral images [2]. The “curse of dimensionality” is 

observed due to the availability of relatively small number 

of training data as compared to large number of bands and 
classification accuracy may decrease with increase in data 
dimension [2]. Dimensionality reduction is an important 
step which discards the redundant bands for making the 
model less time consuming for subsequent classification 
task [2], besides improving accuracy. Band selection [2]-[9] 
and band extraction [10]-[11] are two main approaches for 
dimensionality reduction of hyperspectral imagery. Mutual 
Information (MI) is a well-known statistical measure which 
has been used in filter based approaches for band selection 
in hyperspectral images [7], [9]. 
 In [7], spectral bands are ranked according to MI based 
ranking criterion. This paper considered the fact that 
neighboring bands surrounding the top-ranked bands may 
contain redundant information and may be removed. 
Distances between top ranked band and its neighbors are 
calculated by subtracting their MI values obtained from 
ranking criterion. If the maximum of these distances are 
found to be less than a threshold value, all the neighboring 
bands are discarded from original set of bands. The 
disadvantage of this method is that, there is no provision to 
measure MI among bands to quantify interdependency 
between them. At a particular step, it may happen that, MI 
between the top ranked band and some of its neighbors are 
not high enough. Therefore, those neighboring bands should 
not be discarded at that step because they may have good 
discriminating power and may be selected as top ranked 
band in the subsequent steps. 
In [9], four MI based feature selection criteria namely, 
MIFS, MIFS-U, MIFS-U2, NMIFS are used for band 
selection. At each band selection step, only one top 
deserving band is chosen based on a specific criterion. The 
limitation is that there is no provision for discarding less 
discriminant bands along with selecting top deserving band. 
Hence, overall band selection process is much time 
consuming. 
In the proposed method, MI based ranking strategy is used 
to rank the bands and MI based distance is considered for 
band selection from a set of bands. However, instead of 
discarding all the neighboring bands surrounding top ranked 
band, in the present article, those neighboring bands which 
are uncorrelated with the top ranked band are not discarded 
at a single step, and are kept for further estimation. Only 
redundant neighboring bands are eliminated from the 
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original set of bands. This can be considered as an 
improvement over the method used in [7]. Also, provision to 
eliminate non-useful and redundant bands from the original 
set of bands makes the proposed method useful. 
The rest of the article is organized as follows. The 
preliminaries of the proposed method are outlined in Section 
II and the proposed scheme is elaborated in Section III. 
Section IV contains description of the data sets, 
experimental details and result analysis. Concluding 
remarks are made in Section V.  
 

2. PRELIMINARIES FOR PROPOSED METHOD 
 
In this section the basic concept of MI is introduced [5]. 
Usage of MI based distance measure between two bands to 
quantify inter dependency between them is discussed and 
how MI is used to rank features (bands) by measuring 
dependencies between bands and output class labels is also 
described.   
In case of a discrete random variable X, the Shannon 
entropy H(X) is expressed, 

H(X) =  ∑  ( )     ( )   ,        (1) 
where Ω represents event space and p(x) represents the mass 
probability of an event x ϵ Ω from a finite set of possible 
values. Entropy is considered as the related amount of 
information of a random variable. Independence between 
random variables can be measured by MI. It quantifies the 
statistical dependence of random variables or how much a 
variable can predict the other [5]. Assume, a set of L random 
variables representing bands X1,…,XL in a hyperspectral 
image. MI I(Xi, Xj) between two bands Xi and Xj  is defined 
as,  

I(Xi, Xj)=∑ ∑  (     )    (
 (     )

 (  ) (  )
)        
.  (2) 

I is a nonnegative quantity for two random variables. It is 
zero when the variables are statistically independent. The 
higher the value of I, the higher the dependence between the 
variables. I can also be expressed in terms of entropy 
measures according to the following expression [5]: 

I(Xi, Xj)= H(Xi) + H(Xj) − H(Xi, Xj),        (3) 
where, H(Xi, Xj) is the joint entropy, which is defined from 
the joint probability distribution p(xi, xj). It can be inferred 
from eq. (3), I, by itself, would not be suitable for a 
similarity measure. The reason is that it can be low because 
either of the variables Xi and Xj presents a weak relation or 
the entropies of these variables are small. In such a case, the 
variables contribute with little information. Thus, it is 
necessary to define a proper measure that works 
independently from the marginal entropies and also 
measures the statistical dependence as a similarity measure 
[5]. Thus, the following normalized measure of I between 
two random variables Xi, Xj, denoted by,   (     ) will be 
used as, 

  (     )  
   (     )

 (  )  (  )
.                  (4) 

Furthermore, this normalized MI between Xi, Xj, is used as a 
dissimilarity or distance measure, denoted as,    (     ), as 
follows: 

   (     )  (  √  (     ))

 

 .       (5) 

On the other hand, MI for a particular band b averaged over 
all classes is defined as [14]: 

MI(b) =∑  (  ) (    ) 
   

   
         (6) 

where,     is the total number of classes, P(ck) is the 
probability of the class ck, I(ck,b) is the MI between class ck 
and band b. Bands can be ranked based on values obtained 
from eq. 6. 

 
3. PROPOSED METHODOLOGY 

 
The aim of the proposed method is to select a relevant 
subset of bands as features in a way so that they are as much 
independent as possible. Let, L be the total number of bands 
and d be the number of bands to be selected. At some point 
in the selection process, let S be the set of selected bands 
and let R be the set of remaining (unselected) bands. The 
process is initialized with S = ϕ and R = original set of 
spectral bands (L) of hyperspectral image.  
At first, bands are ranked considering MI between each 
band and output class labels as mentioned in eq. 6. Then, the 
MI based distances between each pair of bands are 
computed using eq. 5 and are stored in distance matrix 
DIST_MI of size L×L. At any iteration, band with the 
highest rank (B_I) is selected and included in set of selected 
bands S. The number of neighboring bands of B_I to be 
checked is controlled by a parameter β. Among the 
neighbors those which are much closer (controlled by 
parameter η) to B_I with respect to MI based distance are 
eliminated and will not be used in future steps. The 
pseudocode for the proposed band selection process is given 
as Algorithm 1. 
Algorithm 1: Pseudocode for Proposed Algorithm for 
Band Selection  
1. Rank the bands based on their MI values using eq. 6 
2. Calculate distance matrix DIST_MI of size L×L (using eq. 
5) where, DIST_MI(i,j)=distance between band Xi and band 
Xj   
3. S=ϕ //Initially final set of bands is empty  
4. While |S|< d do      
    4.1 Find index of highest ranked band, 
          B_I=argmaxB_IMI (B_I), where B_I ϵR 
    4.2 Neighbour set Ne = {Xn | Xn = (B_I−β) to (B_I+β)} 
    4.3. S=S U {B_I} //Updating set of selected bands 
    4.4 R=R–{B_I} //Updating remaining set of bands 
    4.5 For j = 1 to |Ne| do 

4.5.1 Xne=Ne(j) 
4.5.2 If DIST_MI (B_I, Xne) < η and Xne ≠ B_I 

    R=R–{Xne}// Remove redundant neighbor 
          EndFor 
       EndWhile 
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This process is continued until the desired number of bands 
(denoted by, d in Algorithm 1) is obtained. In the proposed 
method, at each band selection step, the currently highest 
ranked band is selected and some redundant non-useful 
neighboring bands are discarded. In this way, the total 
number of remaining bands becomes smaller in each 
iteration and finally an effective subset of bands can be 
obtained for subsequent classification process. 

 
4. EXPERIMENT AND EVALUATION 

 
To evaluate the effectiveness of the proposed method, 
experimentation has been done on two hyperspectral images 
namely, Indiana and Botswana. The size of the Indiana 
image is 145×145. It has 200 spectral bands and 16 different 
classes. The size of Botswana image is 1476×256 and it 
contains 145 bands and 14 different classes. For more 
details and ground-truth information of Indiana and 
Botswana please visit http://dynamo.ecn.purdue.edu/biehl/ 
and http://www.csr.utexas.edu/ respectively. 
To assess the superiority of the proposed band selection 
method, classification using Support Vector Machine 
(SVM) is performed using the selected bands. The 
performance of the proposed algorithm is evaluated by 
overall classification accuracy (OA) and Kappa coefficient 
(K). 30% of the total observations (samples) are chosen 
randomly for training the classifier. After training, the 
trained classifier is tested for remaining 70% of the 
observations. This process is repeated 10 times with 
different training-test pairs and the average OA is 
calculated. Also, standard deviation (SD) of these 10 runs is 
computed to test the stability of obtained OA. Performance 
of the proposed band selection technique has been compared 
with NMIFS [9] and MI based method used in [7] denoted 
as, Method by Guo et al. 
The desired number of bands to be selected is not known 
apriori and it varies with images. In the present 
investigation, experiments are carried out by varying the 
desired number of selected bands ranging from 2 to 30 with 
a step size of 2. The proposed algorithm is executed for 
different values of β and η and it is observed that for Indiana 
dataset β=5, η=0.3 and for Botswana dataset β=4, η=0.03 
provide better performance than other values.  
The obtained OA and Kappa values for Indiana and 
Botswana datasets, after applying SVM classifier on the 
selected set of bands using NMIFS, Method by Guo et al. 
and the proposed method are given in Tables I and II, 
respectively, and the best values are indicated in bold. 
It can be observed from Tables I and II that the performance 
of the proposed method is superior to other two methods 
used for comparison for both the datasets in terms of OA 
and Kappa values. The optimum performance is obtained 
when the number of selected bands is 26 and 28 for Indiana 
and Botswana datasets, respectively. Also, SD of the 10 runs 
for calculating OA is seen to be very small (≤0.01) for all 

the methods even with variable number of selected bands 

(as shown in Tables I and II). This implies average OA is 
indeed a stable quantity for measurement. 
 
TABLE I. Overall accuracy and Kappa value obtained using 
different methods with Indiana Dataset  
 

 
 
TABLE II. Overall accuracy and Kappa value obtained 
using different methods with Botswana Dataset 
 

No. of 
Bands 

NMIFS Method by  
Guo et al. 

Proposed Method 

OA K SD OA K SD OA K SD 

2 
44.69 0.36 0.01 48.12 0.39 0.01 48.25 0.41 0.01 

4 
48.96 0.40 0.00 60.21 0.54 0.01 59.06 0.53 0.00 

6 
50.87 0.43 0.00 74.68 0.71 0.01 67.91 0.63 0.00 

8 
52.01 0.45 0.00 76.98 0.74 0.01 78.73 0.76 0.00 

10 
54.63 0.47 0.00 78.64 0.75 0.00 81.60 0.79 0.00 

12 
56.68 0.50 0.01 78.64 0.75 0.01 81.63 0.79 0.00 

14 
58.04 0.51 0.01 80.43 0.77 0.00 82.85 0.80 0.00 

16 
60.90 0.55 0.01 81.22 0.78 0.01 82.87 0.80 0.01 

18 
62.93 0.57 0.01 81.62 0.79 0.00 83.06 0.81 0.00 

20 
64.52 0.59 0.00 81.58 0.79 0.01 83.16 0.81 0.00 

22 
64.61 0.59 0.01 82.17 0.80 0.00 83.50 0.81 0.00 

24 
65.39 0.60 0.01 82.17 0.79 0.01 83.23 0.81 0.01 

26 
65.72 0.60 0.01 82.26 0.80 0.00 83.94 0.82 0.00 

28 
64.99 0.60 0.00 82.28 0.81 0.00 83.69 0.81 0.00 

30 
70.99 0.66 0.00 82.67 0.80 0.01 80.56 0.78 0.00 

No. of 
Bands 

NMIFS Method by 
 Guo et al. 

Proposed Method 

OA K SD OA K SD OA K SD 

2 
67.58 0.65 0.01 48.08 0.42 0.01 47.54 0.43 0.01 

4 
76.48 0.74 0.01 76.43 0.73 0.01 76.75 0.75 0.01 

6 
77.97 0.76 0.01 86.02 0.82 0.01 83.71 0.82 0.01 

8 
80.20 0.79 0.01 87.15 0.84 0.00 84.40 0.83 0.00 

10 
80.74 0.80 0.01 88.95 0.88 0.01 86.61 0.85 0.01 

12 
82.62 0.81 0.01 88.75 0.88 0.00 87.94 0.87 0.01 

14 
84.16 0.82 0.00 89.21 0.88 0.01 89.95 0.89 0.00 

16 
85.49 0.84 0.01 90.82 0.89 0.00 90.23 0.89 0.01 

18 
85.81 0.84 0.01 91.09 0.90 0.00 90.30 0.89 0.01 

20 
85.38 0.82 0.01 91.01 0.90 0.00 90.70 0.90 0.01 

22 
85.35 0.83 0.00 91.23 0.91 0.01 91.07 0.90 0.01 

24 
88.01 0.87 0.01 91.19 0.89 0.01 90.75 0.90 0.01 

26 
88.19 0.88 0.00 91.15 0.90 0.00 91.12 0.90 0.00 

28 
88.73 0.88 0.01 91.14 0.89 0.01 92.23 0.91 0.00 

30 
89.58 0.87 0.01 91.30 0.89 0.01 91.53 0.91 0.01 
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The order of selection of top 30 selected bands for Indiana 
and Botswana datasets obtained using NMIFS, Method by 
Guo et al. and the proposed method are listed in tables III 
and IV, respectively.  
 
TABLE III: Selected bands from Indiana Dataset  

 
TABLE IV: Selected bands from Botswana Dataset  

 
It is observed from the Tables III-IV that the subset of bands 
selected is different for different methods. There are some 
bands which are always selected irrespective of the methods 
as these bands are more informative than others. For 
example, bands 22 and 28 of Indiana dataset are selected for 
all of the three methods. It is to be noted that in the proposed 
method, at any step, some neighboring bands of the 
currently highest ranked band may not be discarded. At 
subsequent steps, these bands may be eliminated or they 
could be selected in the final set of bands. For example, with 
Botswana dataset, when band 123 is selected, its 
neighboring bands (119-127) are checked for redundancy 
(using parameters β=4, η=0.03) and several of them (119, 
124, 127, 121, 120, 126, 125) are not discarded and they are 
selected at subsequent steps in the final set of bands. 
 

5. CONCLUSION 
 
A filter based band selection technique in hyperspectral 
images has been proposed in this article, which uses both 
MI based ranking and MI based distance measure in order to 
select an optimal set of bands containing bands having high 
discriminating capabilities. At each step, not only the 
currently top ranked band with high separation power is 
selected but also redundant neighboring bands of the 
selected band are eliminated. Results of the proposed 
method exhibit more consistent and robust behavior for all 
the hyperspectral data sets used for experiment as compared 
to two other state-of-the-art methods in terms of overall 
accuracy and Kappa coefficient. The proposed method can 
also be applied for feature selection in other high 
dimensional datasets like microarrays (used for measuring 
gene expressions), financial data (used in stocks) etc.  
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Table 9: Quality of Predictability index of Nadia  
Predictability indices  PT PP PR 
Nature of prediction U W W 

 
Table 10: Quality of Predictability index of South 24 Parganas 
Predictability indices  PT PP PR 
Nature of prediction W W U 

It is observed in the Tables, vapour pressure in Hugli, temperature in Nadia 
and rainfall in South 24 Parganas districts are totally unpredictable; however, 
other characteristics in the districts are weakly predictable. 
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Abstract

Motivation: Reasoning with a crisp language is dealt in classical logic where the truth
value set(C) is {T, F}. However, natural language is not crisp. So, it is not possible to
draw inference from the sentences of natural language with two valued logic. Lukasiewicz
[2] proposed the theory of three valued logic which was later generalized to multi-valued
logic. L.A Zadeh in 1975 introduced linguistic variables [3, 4, 5] to capture such vague
concepts. As an example ’Age’ is a linguistic variable which may have truth values very
young, moderately young, moderately old, very old.
The truth values of propositions of languages in real world are not exactly defined but
are tagged with linguistic hedges. We very often say that the proposition P is abso-
lutely true/ highly true/somewhat false etc. An example of a linguistic hedge set is
H = {absolutely, highly, quite, somewhat, rather, slightly}. So the set of truth values (V
) of propositions of natural language will be V = H × C. A mapping of elements of a set
A to [0, 1] implies that there is a total ordering of the elements of A. However, in real
world the elements may be incomparable. A lattice consists of a set of elements which
may be comparable or non comparable.

Assumptions: In this paper we make the following assumptions:

1. The truth value set is C = {1, 0} where 1 represents ”true”(T ) and 0 represents
”false”(F ).

2. The linguistic hedge set (H) is finite and totally ordered. So, H = {h0, h1, ., hn|n ≥
0}, is a chain such that for j ≤ k, hj ≤ hk, hj∨hk = hmax(j,k) and hj∧hk = hmin(j,k).

3. The linguistic truth value set V = {vij |i ∈ H, j ∈ C}.
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Aim of the paper: A special class of multi-valued logic called lattice-valued logic has
been discussed by Y.Xu et. al [6, 9, 10]. Our aim is to frame inference rules for a class
of propositions having quasi linguistic truth-values that may be represented by the lattice
shown in Figure 1. We have computed in [7] truth values of Modus Ponens and Modus
Tollens rules and in [1] truth values of Hypothetical Syllogism rule for propositions having
linguistic truth values. In this paper we have computed truth values of the Hypothetical
Syllogism rule for propositions having quasi-linguistic truth values that may be represented
by lattice in Figure 1.
V is a partially ordered set and may be represented by the following Hasse diagram.

Figure 1: Hasse Diagram of Linguistic Truth
Value set V forming QLIA

1 Truth value of Hypothetical Syllogism Rule for Quasi-
Linguistic Truth-valued Propositions

Truth values of the inference rule Hypothetical Syllogism for Quasi-Linguistic truth-valued
Propositions (QLTVP) are computed in this paper. A few results are given below. It is
observed that the fundamental reasoning tool is not always absolutely true for QLTVP.
Let Q = {P/ P is a QLTVP} be the set of all QLTVPs. The truth evaluation e is a
function given by e : Q → V .
Here i is the hedge which is non-comparable with its complement hegde element (n − i)
as shown in the above figure.

Theorem 1.1. If P,Q,R ∈ Q and e(P ) = vp1; e(Q) = vq1; e(R) = vr1, then the truth
values of the Syllogism are as follows:
e{(P → Q) ∧ (Q→ R))→ (P → R)}=

(a) vn1, if(p ≤ q) and (q ≤ r).

(b) vn1, if (p ≤ q) and (q ≥ r)

(c) vn1, if (p ≥ q) and (q ≤ r)

(d) v(n−p+q)1, if (p ≥ q); (q ≥ r) and (p + r) ≤ 2q

(e) v(n−q+r)1, if (p ≥ q); (q ≥ r) and (p + r) ≥ 2q
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Theorem 1.2. If P,Q,R ∈ Q and e(P ) = vp1; e(Q) = vq1; e(R) = vr0, then the truth
values of the Syllogism are as follows:
e{(P → Q) ∧ (Q→ R))→ (P → R)}=

(a) vn1, if(p ≤ q) and (q + r ≤ n).

(b) vn1, if (p ≤ q) and (q + r ≥ n)

(c) vn1, if (p ≥ q) and (q + r ≤ n)

(d)

{
v(n−p+q)1, if (p + r ≥ n); (q + r 6= n + i)

v(2n+i+1−(p+r))1, if (p + r ≥ n); (q + r = n + i)

for (p ≥ q); (q + r ≥ n) and (2q − p + r) ≥ n

(e)

{
v(2n−q−r)1, if (p + r ≥ n); (p− q 6= i)

v(2n+i+1−(p+r))1, if (p + r ≥ n); (p− q = i)

for (p ≥ q); (q + r ≥ n) and (2q − p + r) ≤ n

Figure 2: Hasse Diagram of the Linguistic
Truth Values attainable by QLTVP discussed
in Example 1.1

Example 1.1. If a 66 yr. old man has pulmonary disease, hypertension, diabetes and
chronic renal insufficiency then it is slightly true that he will die due to COVID-19. (Ref:
Case-5 of the data sheet given in Table 2 of [8]).
What is the truth value of the above inference?
Solution:
If any person above 60 yrs. have quite high pre-existing health problems then from medical
statistics it is quite true that the person will get infected by COVID-19 and it is somewhat
true that the person will die due to COVID-19.

Let A : The age of the patient is above 60,
H : The patient has four pre-existing health problems.
Let P,Q,R be QLTVP having truth values represented in Fig.2 such that P = (A ∧H),
Q : The patient got infected by COVID-19 and
R : The patient died due to COVID-19.
Then e(P ) = v41 ∧ v31 = v31, e(Q) = v31 and e(R) = v21.
Thus, e(P → Q) = v41, e(Q→ R) = v31,
e{(P → Q) ∧ (Q→ R)} = v31.

The 14th International Conference MSAST 2020, December 21 - 23, 2020, Kolkata, India

65



Also, e(P → R) = v31.
Therefore, e{(P → Q) ∧ (Q→ R))→ (P → R)} = v41.
Hence, the inference is absolutely true.
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Abstract 
 

     At the beginning of the 1980’s, Z. Pawlak used the mathematical tool to study 
the induction of the uncertain, incomplete and imprecise information. The idea of 
rough set consists of approximation of a pair of sets, called lower and upper 
approximations. Using the concepts of lower and upper approximations, knowledge 
hidden in the information system are expressed in the form of decision rules.                                                                                                                                
      The objective of this study is to show the application of Rough set Theory in 
the Image processing with a brief introduction to topology, Digital topology, 
Digital image processing and Rough sets. Rough set theory for handling 
imprecision and uncertainty in the data has an advantage over the other techniques. 
Since the rough set philosophy is founded on the assumption that with every object 
of the universe we associate some information which may be imprecise, uncertain 
or incomplete. In this paper the role of Rough sets in digital image processing will 
be discussed 
 

Key words: Some concepts of Topology, Digital Topology, Image processing, 
Rough set theory, Rough image processing. 
AMS Sub-classification: 03B52, 03E72, 54A, 54E35, 58K15, 65D18, 68U10 
 
1. Introduction 

The impreciseness, vagueness and uncertainty are the part and parcel of our 
thought process. But these three phenomena are not allowed in mathematics which 
is based on Cantor’s set theory. From early of the last century, scholars have felt 
to deal with this imperfect knowledge. But the most successful one is the Fuzzy 
Set Theory, introduced by L. Zadeh [5] in 1965 and another approach is Rough Set 
Theory, introduced by Z. Pawlak [8] in 1981. It is useful to find the relationships 
in the data.  

A digital image is a function f : Z  Z → [0,1,…N-1] where N-1 is a positive 
whole number belonging to the natural interval [1, 256]. Digital image processing 
is an expanding and dynamic area with applications into our daily life.  

 

2.  Topology for Image Analysis 
 

In a set X  , a topology consists of a collection τ of subsets of X, which 
satisfies the following conditions:     a) ϕ, X ϵ τ. 
                                    b)  The finite intersection of τ members is a member of τ.                                                                          
                                    c) The union of arbitrary of τ members is a member of τ.                                                                                                                             
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From the Desk of the General Secretary

Dear Members and Well-wishers,

We are still in the thick of a mixed feeling – panic, and anxiety on one side and a bit of 
taste of Unlock-1 on the other. Since the work for all can not wait for long, we have slowly 
entered into that spirit of socialization. You will kindly remember that the month of July 
is replete with birthday mark remarkably of many luminaries worth mentioning. The first 
of July is observed as the National Doctors' Day on account of celebrating the birthday 
of Dr. Bidhan Chandra Roy. Absolutely dedicated to work (Karmabeer), who could say 
during the last days on bed that he rather felt comfortable being engaged in work than 
taking rest for recovery from illness. An all time brilliant physician cum politician, Dr. 
Bidhan Chandra Roy (1.07.1882) was the Chief Minister of West Bengal between 1948 
and 1962. He was also a member  of the Asiatic Society. We also remember Dr. Syama 
Prasad Mookerjee, who was born on sixth of July in 1901. Dr. Mookerjee was not only 
a high profile public figure being state and central minister between 1941and 42 and 
1947 and 50 respectively but also he was the youngest Vice-Chancellor of University of 
Calcutta between 1934 and 38. This apart, he was the President of the Asiatic Society 
between 1942-44. Further, to mention among others, Jyoti Basu, the longest serving 
Chief Minister of West Bengal (1977-2000) was born on 08.07.1914, poet Pablo Neruda 
was born on 12.07.1904, poet Bhanubhakta Acharya was born on 13.07.1814, the leg-
endary political figure of South Africa Nelson Mandela was born on 18.07.1918 and so 
on and so forth. We take this opportunity to pay our respectful tribute to all of them.

We are continuing with our academic and administrative activities mainly through 
modern tech-based mode under some limitations due to the prevailing situation in the 
country. We have been organising our Council meeting and other committee meet-
ings for the last two three months in this way. The Monthly Bulletin of April, May and 
June and the latest quarterly Journal of the Asiatic Society (Vol. LXII, No.1) have been 
published online. These publications have received appreciations from academicians 
of our country and abroad. The observance of the World Environment Day (5th June) 
and Special Lecture programme on Dr. B. R. Ambedkar and the Constitution of India 
(22nd June) were organised through video conferencing. Brief reports of some Research 
Fellows engaged in various research projects are also being published regularly in our 
Monthly Bulletin. Some other important books are also  in the final stage of printing.

Friends, let me share with you that one of the foremost and pioneering scholar 
in the field of Positional Astronomy Professor Amalendu Bandyopadhyay expired on 
22.06.2020 at the age of 90. The Asiatic Society nominated him for the Award of Durga 
Prasad Khaitan Memorial Gold Medal for the year 2019 for his notable contribution to 
science. The members and staff members of the Asiatic Society deeply mourn this sad 
demise and express sympathy to the members of the bereaved family. We also mourn 
the death of thousands of valuable lives in our country and in other parts of the world at 
large during this critical period. The dastardly killing of a black citizen in the United States 
of course stands out as an exceptional reference in the history of the affected humanity.

Please keep well and stay safe.

Birthday Mark of the 
Luminaries in the 

Month of July

Dr. Bidhan Chandra Roy

Syama Prasad Mookerjee

Jyoti Basu

Pablo Neruda

Bhanubhakta Acharya 

Nelson Mandela 
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Remembering Dr. Bidhan Chandra Roy

This painting of Dr. Bidhan Chandra Roy drawn by Dr. Sankar Kumar Nath
 is preserved in the Nil Ratan Sircar Medical College & Hospital.

Dr. Bidhan Chandra Roy became the member of the Asiatic 
Society in 1940. His name was proposed by R N Chopra and 
seconded by B S Guha in the Monthly General Meeting of the 
Asiatic Society held on 5th February 1940. Dr. Roy was always 
very keen to the development of the academic activities of the 
Society. In the Foundation Day Lecture of the Society held 
on 15th January, 1961, Dr. Roy encouraged the efforts of the 
Asiatic Society to make provision for accommodation of foreign 
scholars in the new building when completed.

Tribute to 
Dr. Bidhan Chandra Roy

Born:   01.07.1882
Died:   01.07.1962
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OUR PUBLICATION  
ON 

DR. BIDHAN CHANDRA RAY

Condolence Resolution by The Asiatic Society after the 
Demise of Dr. Bidhan Chandra Roy



Monthly Bulletin  4 July 2020

Remembering Dr. Bidhan Chandra Roy

Courtesy: Anandabazar Patrika
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I have chosen to discuss about this nearly 
forgotten small sized Bengali book on the 
occasion of the 138th birth anniversary of 
legendary physician cum politician Dr. Bidhan 
Chandra Roy (01.07.1882 - 01.07.1962). Many 
readers might be curious to 
know, as I myself felt as to 
how this is related with the 
contents of the strangely ti-
tled book. The task becomes 
automatically hard for me 
how to bring out the main 
subject out of an elaborate 
narrative, ultimately strewn 
so skilfully into a web of 
portraiture of a giant and 
rare personality as was Dr. 
B. C. Roy. This long narrative 
was virtually a storytelling 
to the author by one of his 
old acquaintance, almost in 
one breath about a poor guy 
who was personally known 
to the storyteller. This coin-
cidental occasion happened 
on the day of Dr. Roy's fu-
neral procession just after 
his demise a day before. The 
author got stuck on the way  
to his newspaper office at the juncture of a 
thickly attended funeral processionists and ac-
cidentally found his acquaintance mentioned 
above and on his insistence returned at home 
of the author. After initial trauma the storyteller 
became freshly charged with a cup of hot tea 
supplied by the author and started revealing 
his experience of that poor guy, a fantastic 
plot otherwise of a full-length novel. The au-
thor excellently punches informative and 

interesting anecdotes retrieved from his own 
memory and collated some others collected 
from different source materials about the brief 
profile of Dr. Bidhan Chandra Roy. This style of 
building up Dr. Roy’s characteristics – personal, 

professional and political 
has been a unique method 
to make the book an absorb-
ing reading without a bit 
of monotony keeping the 
canvas of funeral rites in the 
backdrop. While opening 
few pages describe how 
the entire state was sunk in 
grief and how Dr. Roy even 
without being a mass leader, 
his corpse could pull such 
a huge crowd beyond any 
imaginable dimension etc., 
simultaneously the author 
gets his readers stuck into 
the snapshots revealing the 
ready wits of Dr. Roy. For 
example, once in a meeting 
where Mahatma Gandhi, 
Smt. Sarojini Naidu, Dr. Roy 
were together, Smt. Naidu 
jokingly hinted at Dr. Roy’s 
smiling face which still cre-

ated some attractive landmark even though 
Dr. Roy was nearing the age of fifty; pat came 
the return from Dr. Roy reminding her that 
even such romantic touch did not escape 
Smt. Naidu’s attention when she had already 
crossed her fifties. Gandhiji, who was other-
wise ever serious in his mood, started laughing. 
Thus the author, in between the thick narrative, 
smuggles in other such instances to project 
Dr. Roy’s stubborn rationality, sense of dignity 

A Nail Hits on a Story : Dr. B.C. Roy Rediscovered
Satyabrata Chakrabarti
General Secretary, The Asiatic Society

Ekti Pereker Kahini (in Bengali), 
Sagarmay Ghosh), Ananda Publishers 

Pvt. Ltd., January 1971, Pages 78.
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and self pride, and a touch of tender heart 
engulfed in a deep sense of humanity, trying 
consciously to remain out of public or media 
focus. Once Dr. Roy attended on Gandhiji’s 
illness. Gandhiji first refused to accept any 
treatment when forty crores of his followers 
were deprived from those facilities. Dr. Roy pre-
vailed on Gandhiji arguing that lest the forty 
crores do not feel depressed because the very 
person whom they depend upon is inflicted 
with illness, it is important that Gandhiji should 
accept the treatment of a doctor in order to 
get well soon and to attend to their various 
difficulties. Gandhiji, apparently convinced 
further refused to accept allopathic medicine. 
Dr. Roy reminded him that it is only Gandhiji 
who always told his people that everything 
on this earth is the creation of the God. In the 
event of that belief how could Gandhiji prove 
that ingredients of allopathy medicines were 
not the creation of the God. Gandhiji retorted 
that better Dr. Roy should have been a lawyer 
than a physician. Dr. Roy without wasting a 
second replied, perhaps your God knew that 
some day you would require the attention of 
a doctor like me. Therefore, He chose me to 
become a physician than to become a lawyer. 
Gandhiji finally yielded to Dr. Roy’s wish. As a 
student of medicine Dr. Roy declined on the 
face of his teacher, an Englishman, to appear as 
a false witness for an incident where the latter 
was involved. Dr. Roy paid the price for it, but 
never repented. After returning from abroad 
with enviable higher degrees in medicine and 
surgery, Dr. Roy used to draw less salary than 
his boss who did not have a proper degree. 
Once that boss hinted at Dr. Roy as if he was 
being overpaid for his assignment. Dr. Roy 
immediately told on his face little satirically 
that perhaps it was correct! Because a pass 
out holding more than essential and desirable 
qualifications for the post, as in the case of Dr. 
Roy, should not have such a high pay packet 
when a boss like that Englishman drew higher 
pay even having failed in the qualifying ex-
amination required for the post. Such was the 
personality structure of Dr. B. C. Roy as stout 

and bold as the tall and erect posture that he 
maintained throughout his life.

Now the tale of a nail which the readers 
must be anxiously waiting for. The narrator 
of the whole episode was Bishuda. In his 
boyhood days he used to accompany his 
father on tour to a place Chandpur by name 
situated in erstwhile East Bengal. He picked 
up friendship with a boy more or less of his 
age, Baidyanath by name. Both suffered for 
loneliness during their early age. Deserted by 
husband Baidyanath’s mother took shelter in 
her brother’s house along with the child and 
suffered lot of humiliation. This pained Baidy-
anath very much and he vowed to himself to 
come out one day from the clutches of such 
poverty stricken condition and to settle hon-
ourably with his widow mother. Baidyanath 
had somehow framed a utopia about the city 
of Calcutta from where Bishuda hailed. After a 
gap of time having passed matriculation ex-
amination Baidyanath came to Calcutta and 
took shelter at the house of Bishuda through 
courtesy of Bishuda’s paternal aunt who had 
written a letter to Bishuda’s parents in this re-
gard. Baidyanath was very shy but had a sense 
of self dignity. He got a small job and started 
a modest living without bothering the host 
in anyway. While walking to office and back 
a bulging out nail from his almost discarded 
chappal caused wound on Baidyanath's toe 
and eventually developed septic. With the 
help of a friend Bishuda got him admitted in 
erstwhile Carmichael Medical College where 
Dr. Roy was a teacher and also a practising 
doctor. Somehow with great efforts Bishuda 
was able to reach upto Dr. Roy and received 
his attention for treatment of Baidyanath. To 
cut the long story short, under care of Dr. Roy 
Baidyanath was fully cured. In the meantime 
he lost his earlier job. No option further how 
to make a living. Again at the insistence of 
some hospital staff Baidyanath could reach 
upto Dr. Roy and explained his helpless condi-
tion. On Dr. Roy’s recommendation he got a 
temporary assignment in the same hospital 
with a nominal pay. Baidyanath’s assignment 
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was to fair out hospital slips for the patient’s 
records. One day Dr. Roy detected that it was 
Baidyanath’s handwriting, so clear, readable 
and systematic. Being attracted with his 
quality Dr. Roy, in addition to the hospital 
job of Baidyanath, employed him for his own 
secretarial work for every morning. This is how 
Baidyanath became so close and a person of 
confidence of Dr. Roy and he further recom-
mended him in a private concern where Bai-
dyanath got higher pay and eventually settled 
in Calcutta with family members. This was his 
ultimate goal when he dreamt of it during 
the days of distress. Baidyanath continued 
to attend Dr. Roy’s office work and personal 
library on holidays regularly.

On the persuasion of his mother Baidy-
anath got married eventually. In this case also 
it was possible for him with the direct help of 
Dr. Roy who gave him some hard cash to meet 
the expenses involved in marriage ceremony. 
Even Baidyanath was able to obtain Dr. Roy’s 
word to make a visit to his new establishment, 
because it was his mother’s sincere desire 
also. However, things went on smoothly but 
it did not last long. One day Baidyanath in 
his work place got suddenly infuriated with 
his boss, who was an Englishman, for making 
some objectionable comment about Dr. Roy. 
And at the spar of excitement Baidyanath 
chased him with a firearm which ultimately 
turned out to be a police case and he was 
arrested. Dr. Roy got the message and Bai-
dyanath was released on his intervention. 
As usual Baidyanath went to see Dr. Roy to 
explain this incidence. But Dr. Roy would not 
see his face even and refused his entry in his 
house. Suddenly Baidyanath fell from his hard 
built heaven and became isolated, helpless 
and a man of the road. But his tenacity in at-
tempting to meet Dr. Roy just once to explain 
what really excited him ultimately turned out 
to be successful after so many days of waiting. 
By that time he was slowly becoming penni-
less after selling out all valuable possessions.

Dr. Roy again took pity on him and got him 
re-instated in a job which was pretty to live 

with his family – mother, wife and daughter. 
But it was away from Calcutta in Asansol. But he 
was left with little choice. At Dr. Roy's instruc-
tion he joined there but made it a point ritually 
to pay a visit to Dr. Roy’s house on holidays to 
assist him as usual in keeping his papers, books 
etc. in order. It shows how Dr. Roy gradually 
developed a soft corner for Baidyanath eventu-
ally and became dependent on him for some 
secretarial work.

 Now, to quickly come to the concluding 
part of the narration. On the penultimate day 
Baidyanath returned to Calcutta. Next day be-
ing the 81st birthday of Dr. Roy, Baidyanath 
went out from home to buy flower bouquet 
etc. to reach Dr. Roy’s place and to pay his 
respect to him on birthday. His little daughter 
also gave Baidyanath a garland which she 
herself made to offer it to her so far unseen 
grandpa. But by this time the end had come, 
Dr. Roy expired. Nobody knew where was Bai-
dyanath all this time. Bishuda (the narrator of 
the story) came to Baidyanath's  house, he was 
not available. His mother, wife, daughter were 
wailing and requested Bishuda to take them 
at the spot to pay their last tribute. Bishuda, in 
order to escape this pathetic scene, told them 
to be ready and wait for his return. I think the 
readers could remember now that Bishuda 
was found in the crowd of funeral procession 
by the author and at his insistence the author 
Sagarmay Ghosh returned to his house. For 
sometime Bishuda was dumb founded. Then 
he felt somewhat fresh with a cup of tea and 
started exhausting his database about Bai-
dyanath’s emergence in the life of Dr. Bidhan 
Chandra Roy, beginning as his nail-pierced 
patient in the hospital. The author on the 
other hand did not forget to remind his read-
ers about the emergence of Dr. Roy in the 
field of politics by his maiden election win 
defeating Rashtraguru Surendranath Baner-
jee on first December, 1923 from Barrackpur 
Constituency as an independent candidate 
supported by the Swarajya Party. The book is 
worth reading even now and the cover design 
by Purnendu Patri is still memorable. 
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The autobiographical work titled ‘Doctor’ 
by Dr. Mani Kumar Chhetri is a milestone work 
where he has not only discussed the success 
story of his life but 
also explained the 
conditions of pub-
lic health, gradual 
development of the 
medical science and 
medical care services 
from multidimen-
sional aspects. In an 
exceptional lucid 
manner, Dr. Chhetri, 
ex-Director of Health 
Service and IPGMER, 
Government of West 
Bengal,  has been 
able to unfold the 
story of the transfor-
mation of health care 
services with special 
focus on the expan-
sion of Seth Sukhlal 
Karnani Memorial 
Hospital (SSKM).The 
entire book is divid-
ed into ten priceless 
segments(chapters) 
followed by a sec-
tion called ‘Reminis-
cences and Conver-
sations’ where other 
notable physicians (many of whom were his 
students) and his acquaintances including his 
only son showered their respects and experi-
ences with this legendary doctor. 

In the chapter ‘From the mountains to the 
megacity’, the author has given the detailed 
description of the simplicity of his child-

hood days amidst the 
beauty of the hills in 
Teesta Valley Tea Gar-
den and later in the 
Toong Soong Busti 
where he finally grew 
up. The socio-polit-
ical composition of 
the hills, the peace-
ful co-existence of 
the Nepalis, Lepchas 
and the Bengalis, as-
sociation with the 
Britishers (sahibs), 
impact of the colo-
nial culture and con-
tribution of some of 
his great teachers in 
schools were explic-
itly narrated by this 
living legend. After 
appearing ‘first’ in the 
district and securing 
a scholarship from 
the University of 
Calcutta, Dr. Chhetri 
moved to the ‘bus-
tling city of Calcutta 
from the sleepy ham-
let of Darjeeling’. He 

took admission in Medical College in 1938 
after passing ‘Intermediate exam in science 
with letters in physics and chemistry’ from St. 
Paul’s College in 1936.

DOCTOR 
Mani Kumar Chhetri 

Mani Kumar Chhetri, Doctor, (ed.), Subhamoy 
Chatterjee and Nilanjan Dutta(Eds.), Critical Care and 
Medical Education Trust, Ajanta Offset and Packaging 

Ltd, Haryana, 2019, vi +166, Rs 200.

One Hundred Not Out: The Existential Encounter 
of a Legendary Doctor through a Century 

Amrita Bagchi
Assistant Professor of History, Bethune College
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 The sub-section titled ‘Medical College 
in those days’ throws light on the existing 
medical education institutions under the 
‘British rule’. His reminiscence in Medical Col-
lege which was then mostly dominated by 
the British doctors actually helps the readers 
understand the medical education system 
in the colonial era. Among many professors 
of Medical College, the name of Dr. Mani De 
is worth mentioning as his influence played 
a huge role in shaping the life of Dr. Chhetri 
in later years.

 In this magnificent work, he has brilliantly 
interlinked the issues like the outbreak of the 
Second World War, famine of 1943 and Hindu 
Muslim riots with the intensification of vari-
ous health problems like kala-azar, malaria, 
tuberculosis, dengue, cholera and typhoid 
that posed a direct threat to the poor infra-
structure of the health care delivery systems 
and narrow medical knowledge. However, it 
was during this period that the introduction 
of antibiotics as a ‘new effective weapon’ and 
the discovery of the drug to cure kala-azar 
by U.N. Brahmachari brought about a break-
through in the domain of medical science. 

In this strait jacket narrative, Dr. Chhetri 
has exposed the fact that after Independence, 
health received a proper attention of the 
welfare state and during Dr. Bidhan Roy’s re-
gime West Bengal witnessed multiple and far 
reaching changes in the sphere of health care. 

The chapter titled ‘I become a doctor’, the 
author has penned down the contribution of 
Dr. Bidhan Roy in the development of IPGMER 
where he himself has also played a pivotal 
role. He taught the students and house staff 
of the college to develop a cordial relation 
with the patients so that they can develop 
faith upon the doctors.

While unfolding the story of the develop-
ment of health care services for more than 
seven decades, Dr. Chhetri has pointed out 
how the doctors especially surgeons in 
1950’s, 60’s and early 70’s, had undertaken 
complicated brain surgeries only on the 
basis of x-rays. In chapter ‘Calcutta moves 

ahead’ he has discussed that in present day 
it is really ‘unthinkable’ as there was no no-
tion of CTscan or MRI which only started to 
dominate the medical investigation sector 
from 1970's and 80’s respectively. Dr. Chhetri’s 
reputation and dedication both as a physi-
cian and as a human being has immensely 
helped him get sanctioned huge grants from 
ICMR and central governments to undertake 
the developments of different specialized 
departments in IPGMER. As a socially aware 
doctor, he was well exposed to the chang-
ing profile of lifestyle and the onslaught of 
consumerist culture, both of which have an 
adverse impact on public health giving rise to 
certain noncommunicable like diabetes mel-
litus, rheumatoid fever, and hypertension etc. 

In this book, we come to know that Dr. 
Chhetri had also taken great initiative with 
the assistance of AIIMS to introduce modern 
dialysis units in different medical colleges of 
Calcutta. Indeed the greatest achievement of 
Dr. Chhetri was the setting up of CCU (Coro-
nary Care Unit) in SSKM for serious heart pa-
tients in 1965 to reduce mortality rates caused 
by cardiac problems. Dr.Chhetri described 
that few years later it was felt that patients 
suffering from any fatal disease should be 
placed in ITU (Intensive Treatment Unit) which 
was renamed as CCU (Critical Care Unit). He 
was also the brainchild behind the establish-
ment of the trauma care unit for road accident 
cases. All these achievements reflect that 
as a dynamic and open minded doctor, he 
was always adaptable to modernization and 
thus welcomed techno-centric approaches 
to health care. At the same time he was also 
sensitive towards the perils of the over use of 
technologies especially in private hospitals.

Though associated with government 
service from the beginning of his career, Dr. 
Chhetri however took initiative to establish 
a private hospital in Calcutta and in this he 
did not express any hesitation to accept the 
financial support from the Todis. This was the 
case of AMRI, which was actually founded 
by his batchmate Dr. Gunen Roy as Niramoy 
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Polyclinic. But later it was taken by the gov-
ernment which was also unable to run it 
successfully. This entire episode behind the 
growth of AMRI is reflected in the chapter 
‘Our Own Hospital’.

Throughout his life, he had tremendous 
longing for good quality research in medical 
sciences. But he felt that in contemporary 
days doctors are too keen to earn money 
and practically nobody have any inclina-
tion towards undertaking serious research 
work. In the chapter ‘Random Thoughts’ 
the author has expressed his tremendous 
concern that though there are presently 
23 (18 government and 5 private) medical 
colleges in West Bengal, still the shortage 
of doctors in public hospitals intensified 
the crisis of poor infrastructure. In realty 
medical graduates are not joining govern-
ment service for various reasons. He has also 
raised the issues that now a days treatments 
are mostly investigation oriented. Doctors 
do not pay much attention on interacting 
with the patients or taking the history of 
the symptoms from them. Prescribing un-
necessary investigations and increasing the 

cost of the treatments had become the com-
mon trend amongst the physicians. Finally 
Dr. Chhetri has focused on a very pertinent 
issue of patient agitation. It has been often 
said that the doctor-patient relation has de-
teriorated presently. A centenarian believes 
that patients or the patient parties now 
became more aware about medical science 
and health issues. Moreover they are equally 
conscious about the question of ‘rights’. So 
according to Dr. Chhetri, the queries and 
‘anxieties’ of the non-medical persons should 
always be handled patiently by the doctors. 
He is also critical about the attitude and ego 
of the doctors. He feels that the doctors have 
acquired the habit of keeping the patients 
wait for long hours outside their chambers. 
As a legendary doctor like Mani Chhetri can 
only understand that the fault actually lie 
with the doctors who fail to recognize the 
sufferings of the patients and patient parties 
in the domain of medical ‘uncertainties’. This 
masterpiece work is an exceptional ‘journey’ 
of a visionary who travelled the long path of 
the medical world with immense sincerity, 
dedication and commitment.

Centenarian Dr Chhetri examining the patient
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Professor Gouripada Datta (GPD) is a 
name in the socio medical movement of not 
only West Bengal but also the entire country. 
He is considered to be a unique member of 
the medical profession who dedicated his 
life for the overall development of health 
care services in our country. He inherited 
this spirit from his late father, Dr. Jatindra 
Nath Dutta, who was a rural practitioner and 
socio-political leader in the Bankura district 
of West Bengal. His father influenced him to 
join the freedom movement at a tender age. 
Those days of struggle against the foreign 
rule implanted the seed of fight in his mind. 
Later, he joined the Communist Party of India 
in 1946. He even went underground when the 
party was declared illegal. Throughout his life, 
Dr. Datta remained active in the socio-medical 
field and is considered to be a stalwart in the 
political scene of West Bengal.

Dr. Gouripada Datta was a colourful char-
acter known for his excellent organisational 
capacity, tremendous patience and devotion. 
He successfully guided the socio-medical 
and education movement in our state by a 
unique combination of the qualities of head 
and heart.

Interestingly, he initially began his career 
as a teacher in an English high school before 
pursuing medicine in Calcutta National Medi-
cal College. Later, he was actively involved 
in the take over of this Institute by the Gov-
ernment. Subsequently, he obtained post 
graduate degree in Obstetrics & Gynaecology 
from University of Calcutta. He was professor 

of Obstetrics & Gynaecology at Chittaranjan 
Seva Sadan, Kolkata. Professor Datta was a 
teacher of repute and published many articles 
in different medical journals. He was a master 
of "Mitra's operation", a special surgery for 
cervical cancer. Even after his retirement from 
service, he was invited by various institutes to 
teach this operation.

Being a doctor of modern medicine, 
Dr. Datta became a member of the Indian 
Medical Association (IMA). He made remark-
able contributions as the Hony. Editor of the 
Journal of Indian Medical Association (JIMA) 
[1985 – 1988]. His editorials on various socio-
political issues was highly appreciated by 
the scientific community across the country. 
Although instrumental in bringing many 
young medical teachers and activists in IMA, 
Dr. Datta never opted himself for any post. 

Being a communist and freedom fighter, 
Dr. Datta was aware of the real life scenario 
of the rural communities and had intimate 
information about the poor people of the 

Professor Gouripada Datta: A Man of Dedication 
and Service
Dr. Kajal Krishna Banik
Past Hony. Editor, JIMA & Past Hony. State Secretary, IMA Bengal State Branch
Past Secretary, Bengal Obstetrics and Gynaecological Society
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state. His practical experience as a Gynaecolo-
gist gave him enough opportunity to explore 
the sufferings of the women. He was always 
at the forefront to protect female reproduc-
tive health.

Dr. Datta sincerely wanted medical jour-
nalism to be included as a speciality in the 
university curriculum. To realise the demand 
in a meaningful manner, he organised a na-
tional level assembly of the editors of medical 
journals on 24 & 25 August 1985 in Kolkata. 
He was of the opinion that dialogue should 
be opened to establish a link with the non 
medical journals and some sort of ethical 
standards be formulated. He stood like a 
solid rock beside me when I had organised 
the second such assembly in November 2009.

Dr. Datta felt that health care under the 
prevailing situation was bound to become 
predominantly curative, institution based, 
specialist oriented, dependent on sophisti-
cated investigations and modern methods 
of remedy. But he firmly believed that the 
country needed primary health care.

He wrote, "It is accepted that health is the 
final manifestation of the socio-economic and 
political situation of a country. The health 
department, as it is run has to bear the on-
slaught of failures of all other departments. "

Dr. Datta also stated that -"If the infrastruc-
ture does not work, then it's the duty of the 
people to make it work. People's vigilance, 
if exercised with the proper perspective, it is 
bound to make the infrastructure functioning."

All these had made him a seasoned leader 
of not only the medical professionals but also 
the masses. It was almost unimaginable dur-
ing those days in IMA for a doctor to come 
out like this.

GPD was the Founder President of the 
Kolkata Janaswasthya committee and was 
instrumental in mobilising good number of 
left, democratic and health conscious people 
under this banner.

He was elected as a member of the West 
Bengal Legislative Assembly (WBLA) from 
Kotulpur constituency of Bankura district 

thrice in 1987, 1991 and 1996. He became the 
chairman of the Subject Committee of Health 
and Family Welfare as well as the Committee 
of Estimates of WBLA. As a chairman of the as-
sembly subject committee, he had submitted 
several reports based on extensive field work 
and practical experience. 

He was nominated as a member of the 
State Planning Board, a member of the senate 
and syndicate of the University of Calcutta. 

He was a member of the Mission Steering 
Group of the National Rural Health Mission 
under the chairmanship of the then Union 
health minister, Dr. Anbumani Ramadoss. 

Professor Gouripada Datta utilized all 
these platforms to speak for affordable 
health care for the people of our country and 
highlighted the roles and responsibilities of 
different stakeholders. 

Author with Professor Datta in His 93 Birthday

He was of the firm belief that "…. nobody 
could deliver goods to the people. People 
have to achieve it, achieve it through struggle 
and by paying price for it".

He was of the opinion that there is enough 
scope to improve the situation of health care 
delivery within our limited resources through 
application of community based alternate 
approach. To implement this, one has to be 
clear about the political aspects of the health 
care delivery. 

Whenever he got an opportunity to speak 
or write, he tried his best to explicitly expose 
the politics behind the health and ill health. 
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He always motivated others and tried to 
involve more people in health movement.

In the 1st meeting of the mission steering 
group of the National Rural Health Mission 
(NRHM) he stated- "It is important to inform, 
educate and confide the rural beneficiaries 
about the services available to them. The 
morbidity pattern of the people in the states 
needed to be mapped at all levels. "

Reorientation of medical education was 
one of his most important agenda. It was his 
passion for rationalisation of medical educa-
tion. For this, he himself had taken personal 
initiative to bring the university, government, 
state planning board and the Medical Council 
of India (MCI) together 
to go ahead with certain 
definitive changes in the 
existing undergraduate 
medical course and cur-
riculum. His proposal of 
"Innovative Medical Edu-
cation" was accepted by 
the MCI. Unfortunately, 
no state government or 
private medical college 
came forward to accept 
the challenge.

He proposed total sys-
tem of medical education 
to start from the rural 
health centres to medical 
colleges step by step. He 
was of the firm belief that 
these changes could alter 
the mindsets of young 
medicos and solve the 
problem of shortage of 
doctors in the rural areas.

He introduced teach-
ers training programme 
simultaneously in 1998, well ahead of time 
to create a sizeable number of human 
resources for fulfilling the idea. There was 

only a few such centres in the country at 
that time. 

In spite of being at the helm of affairs, 
he always listened to and valued opinions 
of others sincerely. This quality made him a 
genuine leader.

He authored many books on important 
socio-medical issues that received much 
appreciation from the learned people of the 
country like- 

1. Health care in India - An appraisal
2. Medical education in India     
3. Health and medical care - A people's move-

ment etc.

Beside the medical 
front, Dr. Datta was also 
interested in the literary 
world. He wrote some 
books in Bengali  on 
health and published five 
books of his poems. In his 
autobiographical writing, 
Kabe Ami Bahir Holam, he 
had described his march 
in the field of health and 
politics through the eyes 
of his depicted character, 
Tirtha. 

During the last few 
months of his life, he was 
not physically fit enough 
to move freely and most-
ly confined himself at his 
residence. He was men-
tally very upset when he 
lost his wife in 2012. 

He breathed his last 
on 8 June 2020 at the 
age of 92 following brief 
illness. 

  GPD will be fondly remembered by his 
students, colleagues, comrades and the peo-
ple with whom he came in contact.



Monthly Bulletin  14 July 2020

Tribute on Sesquicentenary Death Anniversary

In 1852, Radhanath Sikdar, the great mathemati-
cian of India for the first time calculated the height 
of the Peak No. XV (later on Mount Everest ) of the 
Himalayan Range, as 29002 feet and thereby meas-
ured the highest peak of the world. So concerning 
papers of computation regarding the highest peak, 
were sent by Radhanath, the then Chief Compu-
ter of the Survey office, from Calcutta to Andrew 
Waugh, the then Surveyor General of India, at 
Dehradun. Waugh took four years to recalculate 
the same and found no anomaly. Thereafter at a 
monthly general meeting of the Asiatic Society of 
Bengal on 6 August 1856, Dr. G. G. Spilsbury being 
in the chair, it was declared as below : 

 “The fact he ( Major Thuillier ) had it in his 
power through the kindness of his friend 
Colonel Waugh to announce, was the 
discovery of a mountain in the Himalayan 
Range, the measurement of which by the 
Great Trigonometrical Survey of India under 
Colonel Waugh, Surveyor General of India, as-
signed it a place above that of any previously 
ascertained height in this range, already 
supposed to boast of the highest known 
mountain in the world.”

In that meeting the name of Rad-
hanath Sikdar was not mentioned perhaps 
intentionally. 

 In the next year, in 1857, this highest peak 
was named after George Everest, as “Mount 
Everest” at two meetings on 11 and 25 May, 
Roderick Murchison being in the chair, held at 
Royal Geographical Society, London, thereby 
depriving Radhanath Sikdar once again.

But the story goes otherwise, the fact in 
favour of Radhanath Sikdar came into light in 
an article entitled “Mount Everest : The Story 
of a Long Controversy” by Sydney Gerald 
Burrard, (the then officer of the Survey office 
in India, later on Surveyor General of India 
from 1911 to 1919), published in Nature on 
10 November 1904.

Radhanath Sikdar was born at Jorasanko, 
Calcutta in October, 1813 and died at Gondal-
para, Chandannagar, on 17 May 1870.

In the middle of 19th century, Bengal 
had to face a devastating smallpox epidemic 
killing lot of people. During that time both 
Bangla Ticca ( Inoculation) and English Ticca 
(Vaccination) were in vogue in Bengal. In 
spite of such precautionary measures taken 
by the Government, the death toll due to 
Smallpox had been on the rise. So a Special 
Committee was appointed by the Govern-
ment on 12 March 1850 for the purpose of 
“enquiring by what means the extension of 
Smallpox can be prevented, or rendered less 
destructive”.

This Committee consisted of the following 
persons :

1. Senior Surgeon George Lamb : Physician General
2. Senior Surgeon John Forsyth : Secretary, Medical Board
3. Surgeon Duncan Stewart, M.D., : Superintendent General of 

  Vaccine Inoculation

Radhanath Sikdar and His 
Thoughts on the Public 
Health
Dr. Sankar Kumar Nath
Consultant Oncologist and Member of the  
Academic Committee of the Asiatic Society

Artist: Sankar Kumar Nath
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4. Baboo Russomoy Dutt : Judge of the Small 
   Cause Court
5. Pundit Modoosoodun Goopto : Lecturer on Anatomy in the 

  Medical College
6. Baboo Ramgopaul Ghose : Merchant and Agent
7. Mr. W. T. Law : Superintendent of Police.
 

 (Signed) J.P. Grant,
 Secretary to the Government of Bengal” 

The Committee sent four relevant ques-
tions on 19 March 1850, to some intellectu-
als and persons of repute in Bengal to know 
their views regarding Smallpox eradication. 
Radhanath Sikdar got the questions. Now let 
us see the questions and the answers given by 
Radhanath thereof, from which we can well 
understand his thoughts on the Public Health.

Question No.1.—Do you know any instances 
of the Smallpox being introduced into a family 
by a Ticcadar, and the disease thereafter propa-
gating itself, and producing death or deaths in 
the family ?
Answer No. 1.—It is customary with the Hindoos 
in Calcutta, that when one person in a family 
is inoculated, all the others who had not been 
inoculated or who had not had the Smallpox 
before, are likewise inoculated at the same time. 
From this it would appear that the Hindoos are 
aware of the fact that Smallpox, produced by 
Inoculation, is a propagating disease. I am not 
aware of any deaths occurring from Inoculation.
 

Question No. 2.— Name any number of respect-
able Hindoo families, from your own knowledge, 
in * * * * who now adopt Vaccination, and dis-
courage Inoculation, by precept and example ?
Answer No. 2.—Baboo Radhanauth Sen had his 
three children vaccinated in the first instance. 
But this year he had them all inoculated from 
an impression that this was a safer procedure of 
the two. For a similar reason Baboo Gopeenauth 
Sen’s two daughters who had been vaccinated 
before, have been inoculated this year. Baboo 
Hurro Chunder Ghose had a daughter of his 
vaccinated this year. Baboo Juggodishnauth 
Roy had likewise his two children vaccinated 
about three months ago. There is a respectable 

Brahmin family in Barranagar, who, I have just 
been told, introduced Vaccination into his family 
some forty-five years ago. I am not quite sure of 
this circumstance, but I could make enquiries, if 
required to do so.

Question No. 3. —Name any respectable Hin-
doo families who still prefer the old practice of 
Inoculating, and who discourage Vaccination ?
Answer No. 3.—I think that, barring a few Hin-
doo gentlemen, who are in intimate contact with 
the Europeans, and who know the advantages 
of Vaccination and encourage it partially, all the 
others of the Native community are in favour of 
Inoculation.

Question No. 4.— What do you think are the 
chief causes which tend to set up Smallpox 
among the Hindoos of ***** ; and to maintain 
and promulgate it in certain localities ?
Answer No. 4.—The impression on my mind is 
that Smallpox spreads by contagion, and that 
unlike other epidemics, it is not much affected 
by the healthy or unhealthy condition of the 
localities. I think that the only way in which a 
just opinion, on this subject, may be formed is 
by referring to the Register of Deaths kept in the 
Magistrate’s Court, and ascertaining therefrom 
whether in healthy or in unhealthy localities, or 
whether equally in all, the Smallpox has been 
most prevalent this season.

I have heard that the Register of Deaths, 
above adverted to, is kept with care, which 
must, therefore, render it a trust-worthy 
document.”

All the reports coming from the selected 
respectable persons of the society including 
Radhanath’s, were submitted by the Commit-
tee to the Government on 1 July 1850.
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Amalendu Bandyopadhyay, one of the 
valiant astronomers of modern India whose 
life was an untold epitome of fight against 
astrology, obscurantism and superstitions, 
was born on 11 January 1930 in a small vil-
lage named Mugkalyan in Howrah district 
of West Bengal. But 
during his admittance 
to the school, his age 
fell short and his date 
of birth was modified 
to 1st February 1930 
which later became his 
official date of birth. 
Since childhood, un-
der the tutelage of his 
father Late Sri Suren-
dra Nath Bandyopad-
hyay, who was also 
a school teacher, Amalendu developed a 
sense of scientific temperament and rational 
attitude which later became the edifice of 
his scientific career. After completion of ma-
triculation, he got admitted to the celebrated 
Banaras Hindu University for pursuing his 
career in science and passed out with a M.Sc. 
degree on Applied Mathematics. It was in this 
university that the light of distant stars fell 
upon him. During his post-graduate course, 
he had chosen astronomy as his special paper 
and was privileged to have famous mathema-
tician Dr. Vishnu Vasudev Narlikar, father of 
the celebrated astrophysicist and cosmologist 
Professor Jayant Vishnu Narlikar, as his teacher 
and mentor. It was Dr. Narlikar who planted 
the essence of astronomy popularisation in 

his young mind. Under the auspices of Dr. 
Narlikar, young Amalendu was drawn to the 
art of science communication and learned 
how to disseminate astronomy among the 
common people in a popular way using 
coloured slides.

After his comple-
tion of M.Sc., Amal-
endu got appointed 
as a Lecturer of Mathe-
matics in DAV College, 
Varanasi and contin-
ued to work there for 
four years with a mea-
gre salary of ₹192 per 
month.  But being the 
eldest son, he had the 
burden of his entire 
family on his shoulders 

and finally under his mother’s advice, took 
a job with Government of India at the India 
Meteorological Department. And the rest is 
history.

Development of Positional Astronomy 
Centre

In the year 1955, Professor Meghnad 
Saha, the famed Indian scientist, founded 
the Nautical Almanac Unit (NAU) at Calcutta 
(now Kolkata) under Meteorological Office 
of Govt. of India for flourishment of Posi-
tional Astronomy in the country. Amalendu 
Bandyopadhyay joined this unit as a senior 
scientific assistant in 1956 and subsequently 
transferred to Dibrugarh airport for mete-
orological computations in the same year. 

Amalendu Bandyopadhyay: An Astronomer’s 
Journey through Space and Time
Kaustuv Chaudhuri
Secretary General, Kolkata Astronomy Centre

Photo Courtesy: Author
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He returned to NAU in 1968 as the scientific 
officer-in-charge and noticed utter negli-
gence in the office. He understood that in 
order to fulfil the dream of Meghnad Saha, he 
had to convert this unit into a separate office 
and consequently could draw the attention 
of Smt. Indira Gandhi, the then Prime Minis-
ter of India, with the help of Professor Hiren 
Mukherjee. Smt. Gandhi realized the problem 
and immediately planned a Commission 
for development of Nautical Almanac Work 
in India under the chairmanship of Dr. Raja 
Ramanna, the then Chairman of Atomic En-
ergy Commission of India. On Dr. Ramanna’s 
recommendations and due to the untiring 
efforts of Amalendu Bandyopadhyay, the NAU 
was ultimately converted into Positional As-
tronomy Centre (PAC) in 1980 and Amalendu 
Bandyopadhyay became its first Director. As 
of today, PAC is the only institute of its kind 
in India and one of the six such centres in the 
world. For this monumental work, Amalendu 
Bandyopadhyay received the prestigious 'G. 
P. Chatterjee Memorial Award' from Indian 
Science Congress Association in 2013.

Life as an Astronomy Populariser

In spite of holding a high office in the 
NAU and PAC, Amalendu Bandyopadhyay 
had never been far apart from astronomy 
popularization through conduction of slide 
shows in the different corners of the country. 
The main objective of these shows was to cre-
ate interest on astronomy and wipe out age 
old superstitions involving astronomy from 
the minds of the students and the common 
people. His fame as an astronomy popularizer 
became so widespread that in 2009, he was 
invited by the Principal of Indian School of 
Baharin, UAE for delivering seven lectures to 
the students and the common people. For this 
unique social contribution, he received 'Gopal 
Chandra Bhattacharya Memorial Award' from 
the Govt. of West Bengal in 2002 and D.Sc. 
Honoris Causa from Burdwan University 
in 2003. Bangiya Bijnan Parishad crowned 
him with Jaya'nta Bose Memorial Award' in 

2013 as the best personality for popularizing 
Astronomy in West Bengal. Till the onset of 
lockdown period in late March 2020, he had 
conducted few thousand slide shows across 
the nation and abroad.

Another important aspect of his life was 
his interest in backyard astronomy. He always 
encouraged students to buy telescopes, look 
up and ask what’s up. He patronised amateur 
astronomy and sky watching throughout his 
life. He was life member and sometime Presi-
dent of Sky Watchers’ Association and advisor 
to Kolkata Astronomy Centre. He was also the 
visiting faculty in the yearly summer courses 
conducted by the Kolkata Astronomy Centre.

Popularization of Astronomy through 
Mass Media   

Till death, Amalendu Bandyopadhyay 
had to his credit, published more than 2500 
articles on popular astronomy, eclipses, 
anti-superstitious practices and calendar 
reforms in almost all front ranking journals 
and newspapers of the country, conducted 
536 radio and TV shows and authored five 
books in Bengali and three in English for the 
common people. For this extensive mass 
media coverage, Govt. of India conferred on 
him the 'National Award for best science and 
technology coverage in the mass media' in 
1995 and he was the first person to receive 
such an award exclusively for popularization 
of Astronomy in India. In recognition of his 
outstanding contribution in astronomy writ-
ten in Bengali language, Calcutta University, 
in 2012, honoured him with the prestigious 
'Jagattarini Gold Medal' which was first re-
ceived by Rabindranath Tagore in 1921. He 
also received revered 'Sibnarayan Roy Memo-
rial Award' from the Bangiya Sahitya Parishad 
in 2014 for the same cause.

Glimpse of Scientific and Professional 
Career

Amalendu Bandyopadhyay was the 
elected member of the International Astro-
nomical Union (IAU) and the only selected 
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member from India in the Ephemerides 
Commission of the IAU. He was also a se-
lected member in the History of Astronomy 
Commission of the IAU. He was the elected 
life fellow of the Royal Astronomical Society 
of London and the elected member of the 
British Astronomical Association. Since 1992, 
he was engaged as Senior Scientist at M P 
Birla Institute of Fundamental Research, M P 
Birla Planetarium, Kolkata. He had also to his 
credit, authored and presented 30 research 
papers on astronomy in various national 
and international seminars and journals. He 
attended his last international conference of 
IAU at Taiwan in July 2017 almost at the age 
of 88 years.  In addition to this, he was the 
member and on chair of various institutions 
of national repute.

As an expert of positional astronomy, 
Amalendu Bandyopadhyay was inclined 
to the calculations of Besselian parameters 
involving solar eclipses. When two great 
eclipses crossed the Indian soil, one in 1980 
and the other in 1995, he, along with his staff 
and colleagues, set up observation-camps on 

the paths of totality and precisely calculated 
the contact timings. Unfortunately, he missed 
the great total eclipse of 2009 due to overcast 
sky over Patna, but again came back to his 
own light in 2010 when he recorded and 
calculated the timings of the greatest annular 
solar eclipse of the millennium from Kolkata 
Astronomy Centre’s observation camp in 
Dhanuskodi, Rameswaram.  

The Last Breath

Even at the fragile age of 90, Amalendu 
Bandyopadhyay was as active as his youth, 
running here and there for astronomy popu-
larization. He didn’t think twice to go to the 
remotest corner of rural India on a short 
notice for the sake of anti-astrology lectures. 
But the bolt struck suddenly, when on June 
22, 2020 he passed away quietly at 8.30 pm 
while taking his last supper from the hands 
of his eldest son. What is left is an epitome of 
astronomical success, a story of unforgiving 
fight against astrology and a phenomenal 
regime of astronomy popularization that will 
inspire the generations through ages.

Solar Eclipse

People of India got the oppor-
tunity to behold one of the rare 
celestial event, i.e., annular solar 
eclipse on 21 June 2020. Inciden-
tally that day was the Summer 
Solstice and longest day in the 
northern hemisphere of the globe. 
Of course, annularity could be 
seen only from the northern part 
of India and rest of the places of 
our country experienced the par-
tial eclipse, likewise, Kolkata too 
had the chance to watch partial 
solar eclipse. Lot of astronomy 
lovers, enthusiasts clubs, institutes 
watched this eclipse across the 
country. Pictures show one of such 
solar eclipse camps, Sky Viewers' 
Club, at Kolkata, led by young 
amateur astronomer Souvik Nath.
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In Memoriam

Dr. Abdus Subhan (1936-2020) will be re-
membered as a devoted teacher of Persian at 
the Maulana Azad College, Kolkata, and as a 
celebrated scholar of Persian at a wider level; 
but here, at the Asiatic Society, Kolkata, he will 
chiefly be remembered for the remarkable 
contributions he had made 
to Persian studies at the So-
ciety, which, in recognition 
of his scholarly achieve-
ments, had honoured him 
by electing him the Fellow 
of the Asiatic Society a few 
years back. 

Dr. Subhan’s former col-
league in the Persian De-
partment of Maulana Azad 
College, Kolkata, Dr. Tanwir 
Ahmed in an Urdu article, 
published in 2001, given 
the following particulars 
about him: 

“Dr. Abdus Subhan’s 
ancestors had migrated from Panipat to Cal-
cutta and settled at Ismail Street in the well-
known Phoolbagan area of the city. It was 
in this locality that he was born on the 2nd 
December 1936. He passed his Matriculation 
Examination from the Islamia High School in 
1950 and B.A. Hons. (Persian) from the Central 
Calcutta College, in 1954. He then obtained 
his M.A. degrees in three subjects, Persian, 
Arabic and Urdu, from the University of Cal-
cutta, in 1956, 1958 and 1962 respectively. 
He joined the Department of Persian in the 
Maulana Azad College as a Lecturer on the 
4th May 1961. It was during his service period 

that the Calcutta University awarded him the 
degree of doctorate on his thesis Tā’rikh-i-
Bangāla-i-Mahābatjangi. It was in 1977 that 
he was elected a Fellow of the famous learned 
institute, the Asiatic Society of Bengal. After 
having devoted himself to promoting the 

cause of Persian language 
and literature for thirty-six 
years, he retired on the 31 
December 1996.”

To the above informa-
tion, which goes only up to 
2001, the following may be 
added: Dr. Abdus Subhan 
had been associated with 
the Department of Arabic 
and Persian, Calcutta Uni-
versity, as a Guest Lecturer 
for some time; he had once 
been the Library Secretary 
of the Asiatic Society, Kolk-
ata; and he was awarded 
the Certificate of Honour by 

the Hon’ble President of India, on the 21 May 
2007, for his contributions to Persian studies 
in 2006. He died on the 21 May 2020 at his 
residence in Kolkata. 

Dr. Subhan’s publications include not 
only a good number of papers published in 
scholarly journals in India and abroad but also 
several books of high research value, some of 
which are mentioned below. 

Tā’ríkh-i-Bangāla-i-Mahābatjangi (an eye-
witness account of Nawāb ‘Alívardi Khān of 
Bengal and his times) of Yúsuf ‘Alí Khán, it is a 
critical edition of the Persian text prepared 
by Dr. Abdus Subhan by collating six main 

Dr. Abdus Subhan (1936-2020)
M. Firoze 
Joint Philological Secretary, The Asiatic Society























Review of Ancient Indian History 
1 message

Indrani Dutta <Indrani.Dutta@sagepub.in> Mon, 14 Dec, 2020 at 11:34 am
To: Chirantani Das <getchirantani@gmail.com>

Dear Ma’am,

 

Sincerely hope that you are doing well. I am writing to you with a small request. We have received a manuscript on
Ancient Indian History. Given this is one of your areas of interest, can you please provide your feedback on the
attached table of contents of the proposed book? Overall, we would like to have your comment on the content
coverage and if it would be adequate for a student of UG level.

 

I understand that this might be a sudden imposition, but your comments would help us a lot. It would also help us if
you consent to review a few chapters from the manuscript. However, I must admit that we would need your feedback
on the chapters within a week. So I would insist on the review of the chapters only if you have time.

 

Looking forward to your kind response.

 

Thanks and regards,

Indrani

_________________________________________________________________________________________

Indrani Dutta (Ms.)

Commissioning Editor- SAGE Textbooks

SAGE Publications India Pvt. Ltd

59/5 Prince Baktiar Shah Road

Ground Floor

Tollygunge

Kolkata -700 033

T: +91 (33) 2422 6832

M: 09650002036

www.sagepublishing.com  

Los Angeles │ London │ New Delhi 
Singapore │ Washington DC | Melbourne 

The natural home for authors, editors and societies

https://in.sagepub.com/en-in/sas/textbooks-india

 





Review of Ancient Indian History 
1 message

Indrani Dutta <Indrani.Dutta@sagepub.in> Mon, 14 Dec, 2020 at 11:34 am
To: Chirantani Das <getchirantani@gmail.com>

Dear Ma’am,

 

Sincerely hope that you are doing well. I am writing to you with a small request. We have received a manuscript on
Ancient Indian History. Given this is one of your areas of interest, can you please provide your feedback on the
attached table of contents of the proposed book? Overall, we would like to have your comment on the content
coverage and if it would be adequate for a student of UG level.

 

I understand that this might be a sudden imposition, but your comments would help us a lot. It would also help us if
you consent to review a few chapters from the manuscript. However, I must admit that we would need your feedback
on the chapters within a week. So I would insist on the review of the chapters only if you have time.

 

Looking forward to your kind response.

 

Thanks and regards,

Indrani

_________________________________________________________________________________________

Indrani Dutta (Ms.)

Commissioning Editor- SAGE Textbooks

SAGE Publications India Pvt. Ltd

59/5 Prince Baktiar Shah Road

Ground Floor

Tollygunge

Kolkata -700 033

T: +91 (33) 2422 6832

M: 09650002036

www.sagepublishing.com  

Los Angeles │ London │ New Delhi 
Singapore │ Washington DC | Melbourne 

The natural home for authors, editors and societies

https://in.sagepub.com/en-in/sas/textbooks-india

 





Certificate of Attendance

IEEE Geoscience and Remote Sensing Society

2020 IEEE International Geoscience and Remote Sensing Symposium
26 September – 2 October, 2020

Virtual Event

______________________________
 Billene Cannon
 Registration Manager

______________________________
 William Emery
 General Chair, IGARSS 2020

__________________________________
 Paolo Gamba
 Technical Program Co-Chair, IGARSS 2020

Abhishek Dey of Bethune College [Email: dey.abhishek7@gmail.com] attended IGARSS
2020 and presented the following papers:

• TH2.R3.2: BAND ELIMINATION FOR DIMENSIONALITY REDUCTION OF HYPERSPECTRAL IMAGES USING
MUTUAL INFORMATION



Soumyen Sikdar 
Ramesh Chandra Das 

Rajib Bhattacharyya Editors 

Role ofT-ITES 
in Economic 

Development 
of Asia 
ssues of Growth, Sustainability and 

Governance 

2Springer 



Contents 

Part I Role of IT-ITESs Upon Economic and Financial Indicators 

Economic Development and Importance of IT Industry-An 
Appraisal with Reference to Asian Countries 
Debashis Mazumdar and Mainak Bhattacharjee 

1 

2 The Role of IT Investment on the Bank Performance: 
A Cointegration and Causality Analysis for Asian 

Countries 13 
Hasan Dinçer and Serhat Yüksel 

Is There Any Relationship Between Output Growth and Export 
Growth in Indian Information Technology Industry After 

Liberalization?.... 

3 

21 
Dipyaman Pal and Chandrima Chakraborty 

Trend of IT Enabled Banking Correspondence Services 
and Its Determinants: Evidences from South Asian Countries 37 
Amar Nath Das and Arindam Laha 

49 India's Software Export and External Factors. 
Hiranya Lahiri 

5 

Impact of Information and Communication Technology 
on Foreign Direct Investment: A Study on Selected 
Developing Economies. 

Abhijit Bhattacharya 

6 

63 

Export of Software Services and Economic Growth Relation 
India-A Time Series Approach. 83 

Kanchan Datta 

8 Understanding the Role of E-Governance in Urban Areas 

of West Bengal.... 
Joy Karmakar 

95 

Xvii 



Chapter 3 

Is There Any Relationship Between 

Output Growth and Export Growth 
in Indian Information Technology 
Industry After Liberalization? 

Dipyaman Pal and Chandrima Chakraborty 

3.1 Introduction 

Information technology (IT) industry is one of the important sector in India. It plays 

a vital role in increasing the output of a country. Nowadays, for young generation, 

IT industry is the most wannabe industry. There are different emerging branches of 

the IT industry which employed both highly skilled youth in hardware and software 

sectors. On the other hand, in the ITES-BPO industry generates employment for the 

people with less technical and formal education. Hence IT Industry can create the 

employment opportunities for both highly skilled and formally graduated people. 

According to Kumar and Joseph (2005) apart from creating jobs software industry 

has provided opportunities for expanding the local base of entrepreneurship is the 

other notable impact on employment. There are two major components in the Indian 

ITindustry, IT services and BPO. According to NASSCOM, the share of IT in India's 

GDP has increased from 0.4% in 1991-92 to 9.4% in 2015-16. The annual average 

growth rate of IT sector in India between 1991 and 2014 is around 29% where as the 

annual average growth rate of total industrial sector for this period is around 6%. 

In terms offoreign direct investment, the rank of the IT sector is third among the all 

industries in India and for this reason, the revenue in this sector has reached impetus. 

After the liberalization, the export of IT industry becamea competitive, productive, 

and rapidly growing economy. Moreover, India has the capacity to attract a vast share 

of IT-ITES demand for off shore services and therefore continues to enhance India's 

export led growth. IT sector in India is very much dependent upon its export and 
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Abstract

The present study aims to determine the existence of simultaneous rela- 
tionship between economic growth, income inequality, fiscal policy, and 
total trade of the 13 emerging market economies as a group for the period 
1980-2010. After establishing the existence of simultaneity between the 
above relationships, a simultaneous panel model has been formulated and 

estimated incorporating the nonlinearity among the variables as suggested 
by the existing literature. An inverted U-shape relationship is evident 

Derween() economic growth, income inequality, and total trade in 
economic growth equation, (2) income inequality, economic growth, and per 
capita income in income inequality equation, and (3) total trade and 
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Efficiency Analysis of Rice Crops:A 

Study in the Ballavpur Village of West 

Midnapore District in West Bengal 

-Chandrimna Chakraborty & DipyamanPal 

INTRODUCTION 

Indian planners are oncerned with the development of 

backward regions of the country from the last two aeca 
ades. 

Dimensions of exclusion are many such as low agricu 
growth, low quality employment generation, low 

man 

development, rural-urban divides, gender ana 
social 

inequalities, and regional disparities etc. These excusio enf'. imbalances act as the barriers of "inclusive developm 

agriculture has played and will continue to Piaylo future 

past 

grains production has ensured a high priority for an 
lture 

food 

Agriculture is a very important sector in India. In the j 

role in the growth of Indian economy in the foreseea in 

future 

food A strong determination to achieve self-sufficiency in 

sector in the successive development plans of tne Agriculture is the backbone of the Indian economyre Of 

nty. 

75 per cent of dia's population depends on agricultu ture nOmic or 
because 

agro-industries. Now, it has come to light that India's econor 
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Emergence of  Self  as portrayed by Rabindranath
Tagore through his female characters:

A closer perspective
Nilanjana Bagchi, Debanjana Basu, Syamali Sen

Department of  Psychology, Bethune College, Kolakata (West Bengal)

Abstract

Kobiguru Rabindranath Thakur is well-known for creating strong, opinionated, rebellious female
characters in the history of literature during a time when women were suppressed and dominated by the
patriarchal society in all possible ways. This article focuses on how the liberation and transcendence of
self  has been perceived by Rabindranath Tagore through the different female characters Nandini, Kusum,
Mrinal, Bindu, Subha and Chandara from Roktokorobi, Ghater Katha, Streer Patro, Shubha and Shasti
respectively. Though the context and fate of  these characters seem identical on account of  the existing
beliefs and practices of  the then Hindu society, it is the victorious emergence of  self  that has been viewed
in its own noble unique light by the novelist through the depiction of  the characters. The characters have
been glorified with attributes that may be seen as a wholesome manifestation of courage, strength and
will thereby giving each character its own sense of identity and closure.
Ecological and environmental issues of the modern world have become a subject matter under intensive
contemplation since the rise of  the modern society in many intellectuals’ work, Rabindranath Tagore being
one of  the noteworthy writers. Tagore’s concern for the environment in general and its natural
endowments have been reflected many times in his writings.
The relationship between nature and self  has always been an underscored theme in Rabindranath Tagore’s
poetry, stories, novellas and songs in ways more than one. Though there are manifold interpretations about
nature and its universality, Tagore has mostly used his narratives to symbolize the coexistence of  nature
and self  culminating in interaction and fusion of  the two. Tagore began writing at the age of  eight and
his foray into the creative space was marked by this friendship with nature that resonates in his line “The
first stage of my realization was through my feeling of intimacy with nature” that was no more limited
to grammar and spellings but extended into a more liberating experience of writing and expression.While
growing up, Tagore looked at nature only as a companion. However, the realm of  his expression expanded
when he began to experience nature with his full consciousness as observed by SankhaGhosh “When he
was young, he went through a sequence of parting and union with created nature. At first he saw things
only with his eyes; later, with his entire consciousness.”
His writings portray how deeply affected he was by the human interventions that led to the destruction
of nature. A deeper insight into the writings would probably make one believe that he drew a parallel
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between women’s oppression and nature’s destruction by man. Such correspondence with nature
dominates a huge chunk of  Tagore’s literary work as found in the two hundred and eighty three songs
under the category of nature in rabindrasangeet. These songs are further classified into sadharan (9 songs),
grisma (16 songs), borsha (115 songs), sarat (30 songs), hemanta (5 songs), seeth (12 songs) and basanto
(96 songs).
Tagore’s representation of  female characters and their emergence in the contemporary world could be seen
as an extension of  the humanistic/transpersonal model given by Abraham Maslow, one of  the major
proponents of  Humanistic Psychology. When Maslow began his career, the only forces operant in this
field was behaviouristic and psychoanalytic approaches to study psychology. (1971, p7) He believed that
the whole functioning of  a person cannot be fully explained by these forces. Therefore, he became the
pioneer behind two groundbreaking forces in psychology: humanistic and the transpersonal, which take
the explanation of  human functioning beyond the pathological and mechanistic models. Humanistic
psychologists condemn the hardcore scientific measurement, prediction, and control of behavior,
supporting more humane aspects of individuals such as consciousness, values, freedom, love, and spirit
for psychological investigation. Transpersonal psychology is closely related to the humanistic approach.
The humanistic approach primarily deals with the individual’s subjective experiences like fulfilment and
realization of  needs, motivation etc while the transpersonal psychology talks about the influences of
transcendent or spiritual experiences that are beyond self-fulfilment. Transpersonal psychology
acknowledges the quest for a higher purpose in life and for the qualities of compassion, acceptance,
unconditional love and creativity. It has been suggested that transpersonal psychology goes beyond the
ideals of “self-actualization”, “being human” or “being fully human”.
A closer look at Rabindranath Tagore’s stories will reveal that he created his female characters in a way
that they represent the vastness, openness and kindness of nature on one hand, and, their identities fuse
with the existence of nature on the other at some point where it gets difficult to differentiate between
the expressions of  nature and that of  the characters. This may be observed in his notable works like
‘Ghaater Katha’ (1884), ‘Subha’ (1892), ‘Shasti’ (1893), ‘Streer Patro’ (1914). ‘Rokokorobi’(1923). Tagore
used his writings to expose the miseries of women of the 19th century talking about their plight and
oppression in a patriarchal society. The female protagonists were seen to break from all shackles of
patriarchy and find their ultimate freedom in nature. A detailed sketch of the characters from these
writings of  Rabindranath Tagore will help to draw light upon the humanistic and transpersonal approach
in the study of emergence of self.

Raktakarabi
Speaking of  the play Red Oleanders Tagore himself  told he was inspired by a red oleander plant crushed
to pieces. After few days, an oleander branch with a single red flower protruded through the debris. Tagore
thus conceptualized Nandini,the protagonist of his drama symbolizing eternal love, life and freedom that
resembles the Red Oleanders.
The play unravels the unethical aspect of a capitalistic society that is devoid and oblivious of the
bountiful beauty of nature.
The Town is a symbol of  mechanized civilization under the spell of  bureaucratic and almost dictatorial
forms of  government which dehumanize people. Besides the Yaksha Town, the inhabitants of  the
kingdom are also symbolic. S.K. Desai opines, “The characters sometimes oscillate between the symbolic
and the allegoric.”
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Nandini, the protagonist of  the play, has been brought to the avid palace from her village home, and has
been snatched away from her lover Ranjan, only for the purpose of  adding to the king’s wealth. However,
Nandini spreads the word of  love wherever she goes. Nandini instils a spirit of  love to ‘dry-as-dust’
professor, the ‘file-grinding governor’, the sinister priest and to the guards.
Nandini ushers in humanity trapped behind mechanized tyranny. She eventually unleashes the oppressed
souls who are toiling underground, but at the cost of a great sacrifice. Nandini is life instinct- the Eros
personified.
However, under the spell of  his greed, the king of  Yakshapuri initially fails to feel the touch of  life in
Nandini. The King’s lust for power that lead to the suffering of  all made Rabindranath say “Through our
failure to light the lamp of  civility, where the sunshine of  friendship cannot reach, we hurt ourselves at
the same time as we deprive others of their self respect and deny to them their own human significance’’
“The King’s agony is the agony at the heart of  all human civilizations, of  all human aspirations, of  human
life at all levels; it is the existential angst of man”. Sankar Seal in the book Bishwayan O
Rabindranath(2009) says” In this social system man is alienated from the nature, alienated from the society,
alienated from other people, and even alienated from his own personal identity.”- in Rabindranath’s own
word “ personal man is eliminated to a phantom”. (Bishwayan O Rabindranath .p 85)
Nandini approaches the king and knocks at the network .She pleads the King who is but only a Voice
behind a mysterious veil to let her enter. She offers him a garland of  white kunda flowers”. The King,
however is reluctant to let her in. “I have no time”, he says. She sings an autumn song for him and invites
him to come out—out into the fields. She wishes to speak about the “the living heart of  the earth” and
about intrusion into the earth’s privacy through mining -“the curse of  grabbing and killing”.
She, however, admires his immense strength and again invites him to come out into the light and “let the
earth be glad”.
In this town, Nandini finds Bishu, the only person to whom she can talk freely and confide her feelings,
her joy. Bishu addresses Nandini as “a breaker of  my sleep and a waker of  my sleep” probably because
she has promised his liberation: “I’ve come to take you away from here”.
Nandini’s clarioncall from outside the iron net of  Yakshapuri makes everyone throng with the mirthful
touch of  free life.Initially, Nandini’s confident voice is heard as she utters these words-“I shall find my
way through the network”. But he King appears to be a mysterious entity who is intrigued by the world
outside. He believes that this lively, colourful world is within his grasp but knows from the core of  his
heart that this perhaps is a deception he has convinced himself to believe in. He thus, finally allows
Nandini to penetrate into the net surrounding him.
Nandini shares the experience of her visit to the King inside his chamber with others, an interaction
signifying aremarkable development in their relationship. She recalls how the king who resembled “a man
of the epics” looked at her, stroked her hand gently and buried his fingers deep into her hair and sat for
a long time withclosed eyes. Nandini announces that she “was overwhelmed “to give that bit of  joy to
that lonely soul”. “You don’t know how desperately he wants to live”, she says.Nandini further adds that
her relationship with Ranjan has made the king angry.Speaking about Ranjan, her lover, Nandini says that
he would bring a fresh gust of wind into the heart of the town. “He carries his holiday-time with him,
even in his work”. Ranjanhas mastered the art to fulfill leisure. The King in envy threatens to destroy her.
Nandini throws a challenge before she goes: “I go. But I tell you, my Ranjan is coming today. You cannot
prevent him”.
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Makar Raj desires Nandini to crown him with her red oleander which she has kept for Ranjan, and wishes
to die in peace. Thus, we see Makar Raj gradually being endowed with more humanly attributes -a
transformation from merely a half  hidden identity to an almost normal man of  flesh and blood.
On the other side as the play goes on ,the Governor’s ominous plan against Ranjan is being unraveled
gradually. He plans to punish Ranjan as he believes that Ranjan has inflicted a new spirit in the minds of
the diggers.
Nandini is still hopeful about meeting her lover that very day and offers the Governor garland of  kunda
flowers, a gesture of  spreading her love and the message of  peace.
In the palace, Nandini witnesses the enslavement of  many of  her village folk. Out of  utter desperation
Nandini cries out, “If  this is the way of  man’s being, I refuse to be, I want to depart with those shadows,-
-show me the way”.
However, Nandini is entangled by the network all around-there is no way to escape. Nandini vehemently
knocks at the King’s net window, she cries, “If  it is necessary to die in order to live like men, what harm
in dying?”
Red Oleanders reaches a climax when the King opens his ever closed doors to Nandini and lets her in. This
transformation that occurs within the King evokes resentment among his officials. They make him kill
Ranjan unaware. Nandini sees Ranjan dead and cries out almost like declaring awar against the machine
dominated bureaucratic world “King, they all say you know magic. She begs the King to bestow life upon
Ranjan. The King displays a myriad range of  emotions namely shock, anger followed by lamentation and
repentance: “My machine can put an end to waking.—Alas! I know not how to awaken”. Nandini’s sharp
earthly voice shatters the King’s slumber into pieces. As if  he was waiting for this moment to arrive, the
King himself  joins her. Nandini speaks of  Ranjan’s victory; “he leaves behind him in death his conquering
call. He will live again . . . I did await his coming, and he did come. I still wait to prepare for his coming
again, and he shall come again”.
A skeptical voice is heard from behind: “Shall we be able to win through?” to which the King has a ready
answer: “we shall at least be able to die! I have found the meaning of  death. I am saved” .Penance is a way
to salvation. O the joy! the joy! -A death celebrating the meaning in life. A death giving birth to the
emergence of  a new self, a self  drenched in the spirit of  love that transcends beyond selfishness and lust
for power –‘MaranShyamShoman’ In her pursuit to protest against autocracy and mechanization, Nandini’s
life comes to an end. She thus succeeds to colour the white kunda flowers red with her blood. Thus
Nandini’s death is rejoiced by the people of  the town. It is rather her victory –a victory of  humanity over
mechanization, an emergence of  a self  that has been capable of  ushering in of  a new spirit of  freedom
within humans, a self  spreading the message of  love and universal acceptance.
In this play Red Oleanders Tagore speaks of  distinct worlds.
One world that consists of  pursuits of  material wealth, tyranny, destructiveness, possessiveness, artificial
pleasures of  the market place leading to loss of  freedom, loss of  individuality, dehumanization, mutual
suspicion, sorrow, boredom, weariness, a sense of  emptiness, etc. Into the other world, are Nature, beauty,
youth, love, joy, creativity, freedom, song, laughter, generosity, sympathy, pity, affection, to emancipate, etc-
a world signifying the zenith of  human perfection and refinement and the emergence of  the true self
transcended over the bare mundane existence .
In spite of  being the epitome of  all the material power, the King is fails to love anyone and to be loved
in return because of his existence behind his self created net that has helped him to veil himself. It is
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a net that symbolizes the demarcation between reality and unreal. Thus the network stands for many
things—isolation, solitude, self-protection. The King remains embedded in his own created world of
solitude .He is submerged and complacent in his own inflated sense of self-a self, endowed with
subjective experience which is devoid of  interpersonal exchange failing to look into the other’s
perspective. His experiences,values and feelings reflect his “inner self ” that is heavily steeped with
narcissism and self  adoration. The King’s lust for power makes him almost blind about the existence of
others, their concern and their attempts to relate to him. This totality of experience constitutes the
phenomenal field as conceived by Rogers. “It can never be known to another except through empathic
inference and then can never be perfectly known.”(Rogers 1959) Thus in spite of her ardent desire to
know the unknown, Nandini attempts to reach out to the king in many occasions but eventually fails to
do so.
However, the king’s gradual opening up to Nandini-the joyless ruler’s desire to physically reach out to the
forces of  Nature and beauty-thus unravels the journey of  striving towards attaining an “ideal self ”. The
king compares himself  with a gigantic desert and Nandini with a spear of  grass. He admits his weak
condition and seeks Nandini’s help: Stretching hands to you; a little grass, I am bound to say – I am
parched, I am empty, I am exhausted.”
Nandini, the spirit of happiness and humanity is ready to touch him -a touch symbolizing the universal
acceptance of psychologically healthy fully functioning persons as conceived by Existential Humanistic
model.
Nandini: What is it you see in me?
Voice: The dance rhythm of  the All….The rhythm that lightens the enormous weight ofmatter.
To that rhythm the bands of  stars and planets go about dancing form sky to sky, like so many minstrel
boys. It is that rhythm, Nandini that makes you so simple, so perfect….
In Nandini, the resonance of a “complete man “endowed with humanly attributes that transcend beyond
one’s mere existence is heard.
“I have a stronger faith in the simple personality of man than in the prolific brood of machinery that
wants to crowd it out this personality-the divine essence of the infinite in the vessel of the finite-has its
last treasure house in the woman’s heart….the joy of  this faith has inspired me to pour all my heart into
painting against the background of  black shadows-the nightmare of  a devil’s temptation-the portrait of
Nandini as the bearer of  the message of  reality, the saviour through death” Tagore
Through her body language, fluid dance movements, voice, tone, pitch and dialogue deliveryNandini
depicts Spontaneity that characterizes Self Actualization.
She is Nature unfettered, unspoilt like a river in full flow. She chastises the King for hiding behind his
enclosure. Nandini is marked by her simplicity and naturalness and the lack of  artificiality.
She is"the light that breaks through a cracked wall", who does not really belong to a town, "comes
outwith the dead wealth that the earth has kept buried –for ages past .Nandini lives in he real world of
nature and therefore is more apt to perceive what is there rather than her own wishes, hopes, fears. “The
innocent Eye” as Herbert Read calls it.
Nandini is the free bird in Tagore’s song, Dui Pakhiand the king is akin to the cage bird. This has
inspiredGuhaThakurta to describe Nandini as a bird of passage coming to an abstract end where nothing
remains of  her but her tassle of  red oleanders.
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King had been waiting for this transformation within him for long and had known that it is only through
Nandini that he would be free -a freedom that transcends beyond mundane desires of man
Nandini loves Ranjan and has therefore awakened the feeling of love in him. “Ranja” also etymologically
indicates rendezvous of colourful life. The king knows: “In me there is only strength, in Ranjan there is
magic”-the magic of  life, of  the grass and the flowers.
Ranjanhas in Nandini’s opinion, the power to “put a beating heart behind the dead rib” and the capacity
to bring into Yakshapur “God’s” own laughter... and startle them into life". The two represent ‘eros’.As
Nabaneeta Dev Sen puts it ,"If Ranjan is the rain and Nandini is the flower, both come to the desert of
the King's heart and make it bloom again' . Not only the King,butYakshapuri is transformed by their
explosive combination”. Nandini’s overwhelming love for Ranjan is being echoed in the song ‘Bhalobashi
bhalobashi’
Nandini emerges as a strong identity by transcendence of her individuality on one hand and sharpening
of  it on the other. Through Nandini’s death, Tagore finally declares his Existential stance where dread
looms as large as love .Nothingness yawns always at one’s feet. She transcends to ‘beyond the world”
Thus Nandini has been portrayed by Tagore as that luminated realm into which all that is to be may
actually shine forth, emerge as a True Self  or Real self  as Rogers idealizes it. .
The play ends with an Autumn song that resonates a clarion call to all “to come out…to witness light,
to step on the ground, let the earth be gla”-thus announcing the exuberance and rendezvous of life and
love. Nandini fades into oblivion, becomes united with Ranjan(the spirit of love) and enters a world that
is beyond earthly claims. Thus Tagore’s Raktakarabi witnesses a climax which announces the triumph of
love and life.

Ghaater Katha
This story revolves around a girl who grows up playing along the ghats of  a river. She gets married off
at an early age only to come back to the ghat apparently widowed. Later she meets her husband who has
now turned into a yogi and falls in love with him. The story ends in this girl submerging herself into the
water along the ghat to forego her feelings for the yogi.
The narrator of this story is a flight of broken steps of a river landing bearing testimony to years and years
passing by. Tagore visualizes the steps (ghaat) as an old woman having a mind of  its own that can
perceive, sense and appreciate everything around it as echoed in “Ganga protidin amar kaach hoite ek-
ek dhaap shoriya jaitechen, amio ek-ek dhaap koriya puraton hoitechhi”. Its wisdom is also indicated in
“puraton katha jodi sunite chao, tobe amar ei dhaap e boisho...bohu dinkar koto bismrito katha sunite
paibe”. The ghaat stands as an old primitive figure as denoted in “aj jemon merudondo bhangiya
awshtaabokrer moto bakiya churiya giyachi, gobhir tribolirekhar moto sohosro jaygay fatol dhoriyache,
amar gorbher modhhe biswer bhek tahader seeth kaal er sudirgho nidrar ayojon koritechhe ...tokhon amar
se dosha chilo na”. Tagore sees the ghaat as an emblem of  motherhood as it protects the animals from
the winters with the warmth of  its womb and bears the crevices in its body like the marks of  labour.
Tagore has juxtaposed nature’s benevolence with a mother’s generosity, again underscoring the identity of
nature in female form.
The ghaat chronicles the life story of  Kusum, the central character of  the story, often fusing its self  with
Kusum’s presence from a young playful child to a matured grown up woman. The ghaat shows myriad
expressions of  happiness, wonder as well as pathos that replicates kusum’s range of  emotions at various
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points of her life. When kusum was a small girl, the ghaat was seen to be protective and caring as it says
“joler upor jokhon kusum er chhoto chhaya-ti porito, tokhon amar sadh jaito se chhaya ti Jodi dhoriya
rakhite pari”, “se jokhon amar pashan er upor pa felito o tahar chargachhi mol bajite thakito, tokhon amar
shoibal gulmo guli jeno pulokito hoiya uthito”. Kusum’s love for the water and the water resonating with
her playful activities is a clear suggestion of  how Tagore envisioned nature- “Joler songe tahar hridoyer
bishesh jeno ki mil chhilo”. When Kusum returns to the ghaat after a full year as a widow, the ghaat could
no longer feel the merry of  her little steps and sees the world as a dark gloomy place, “aaj sohosa sei mawler
shobdo-ti na sunite paiya sondhya belar joler kollol kemon bishonno sunaite lagilo, amrobon-er modhhe
pata jhorjhor koriya batash kemon ha-ha koriya uthilo”.
Kusum’s unbounded beauty has also been compared with Ganga in the monsoons when Kusum hits
puberty. Though Kusum grew up to be a beautiful woman, the ghaat saw her as a little child only like a
mother seeing her daughter as a child forever “ami Kusum ke sei balikatir cheye boro kokhono dekhi nai”,
again denoting an inseparable relationship, a merged identity of  the two.
There is reference to Kusum coming back to the ghaat time and again to contemplate on the teachings of
the sage who came to visit her village, guiding her into a spiritually evolved person as the ghaat says “sonyasi
tahake je sokol katha boliya diten, amar sopan-e bosiya she tahai bhabito”. The ghaat saw her becoming
a wiser and devout person thus marking the emergence of  a higher stage in her life. Kusum’s beauty now
spreads from the outside to the inside epitomizing the celebration of  spiritual awakening and intellectual
maturity as the ghaat now sees “dhire dhire tahar jeno drishti prosarito hoyiya gelo, hridoy utghatito hoyiya
gelo.”
In the final stage of  the story, Kusum retreats into the waters of  the Ganga seeking an eternal place of
solace and liberation. The identity of  the two, Kusum and Ganga, again merges into a single entity, thus
confirming nature and self  as one and same, equal and alike. The story closes with the ghaat lamenting
“etotuku bela hoite she ei joler dhare kataiyache, srantir somoy e jol Jodi hath baraiya tahake kole koriya
na loibe, tobe ar ke loibe”... “amar kole je khela korito se aj tahar khela somapon koriya amar kol hoite
kothay soriya gelo, janite parilam na”.

Stree’r Patro
This story is centred on a married woman from an elite family who transcends the society’s norms to help
get a poor girl a respectful life. She eventually abandons her family to find peace in a free world on learning
about the girl’s untimely death.
The story opens with ‘Mejo Bou’ or Mrinal writing a letter to her husband after fifteen years that gives cues
to her rebellious behaviour by women’s standards of  the 19th century when women were expected to stay
at home, look after the families and had no say. Mejo Bou, as referred to in the story was a woman with
strong identity, who wrote poetry to express her thoughts, and took decisions on her own. She would stand
up for what was right which even included empowering a poor, orphaned, abandoned girl Bindu, against
her in-laws’ will in a time when women were seen as helpless appendages to their husbands as reflected in
a line “poti hochhe stree loker goti, mukti, sob, kopale jodi dukkho thake, tobe keu take khondate parbe
na”. Contrasting to the general powerless position of  the women, Tagore presented Mrinal as an
embodiment of  resoluteness as it comes out in her lines “amar je buddhi ache, seta tomader pawed pawde
smaran korte hoyeche” and “amar moron nei” respectively. Mrinal revolted against any attack to her self-
esteem by washing dishes of  the house in order to cut down the housemaid’s expenses and replacing her
expensive sarees with cheaper ones when her husband stopped giving her money. Her sense of  resolve
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reaches its peak when she decided to keep Bindu with her after Bindu being married off to a mentally
ill person, refuting the marriage as unethical and deceptive. She refused to let her go back to her husband
when the whole world around her believed that a woman’s place is in her husband’s home as voiced by
Mejo Bou’s husband “pagol hok, chhagol hok, swami toh bote.” It is only when Mrinal learns about
Bindu’s untimely death by dousing herself  in fire that she breaks down but feeling relieved at the same
time that Bindu could find her own way of life (i.e a life after death).
In the concluding lines, Mrinal expressed that she would not return to her in-laws ever. She came to the
realization that death is the greatest acceptance and acknowledgement of  self. Bindu’s oppressors could not
overpower Bindu’s death, as she found her permanent belongingness and honour in death depicted in the
line “Mrityu tomader cheye boro, sei mrityur modhhe se mohan.” She was suppressed all her life when alive
but death lent her the sanctity that she always craved for, she found herself  emerging and liberating through
the eternal freedom in death beyond all her worldly identities as Mrinal writes “Bindu kebol bangali ghorer
meye noy, kebol khurtuto bhai er bon noy, kebol aporichito pagol swamir probonchito stree noy, sekhane
se ananto”. Mrinal transcends from all her inhibitions, fears, barriers and responsibilities while writing the
final part of  the letter, perceiving and recognizing the newly found freedom that comes through “amar
samne aj neel somudro, amar mathar upore asharer megh” that Tagore sees as self  and nature coming as
one whole.

Shasti
In “Shasti” Tagore depicted the picture of  Chandara, the younger sister in law at the house of  Dukhiram.
She was at about 17 or 18 years old. She was compared to a new boat a trim and shapely craft, perfectly
constructed and easy to navigate. She was very much interested about the surrounding world. Shasti is
the story of  two brothers, elder Dukhiram and junior Chhidam who are poor agricultural labourers. Their
wives used to quarrel all day. One day Dukhiram came home and being hungry asked for food to his wife
Radha. Radha rebuked him tremendously as nothing was there in the home to cook .As a result Dukhiram
being angry stabbed his wife with a chopper and thus the senior sister in law of  the house died. To save
his own elder brother Chhidam took the blame of murder on his wife Chandara.
Chhidam told that he could always get another wife but he would not be able to get another brother. This
feeling of husband developed a separate identity within Chandara. The very dialogue of her husband
implied that women are treated as mere “OBJECTS” or materials which can be replaced by another
material. This is social construction.
According to Gilligan and Voice (1993) women are oriented towards attachment and connection with
others. Chandara was initially very much attached to her husband Chhidam. This attachment was broken
when her husband brought false allegation against her .As a result she faced moral dillemma that arose
from conflict of relationship i.e .whether she will maintain conjugal life as before or not. Finally she
resolved her conflict by taking a decision to end her life in the gallow of  the jail. This firm decision was
not taken emotionally. It had a rational ground. She decided on the basis of  the fact that even if  she is
released from the jail she will have to continue the so called family life with Chhidam who is responsible
for bringing false allegation against her to protect his elder brother. Chandara developed Self  respect.
She was not crying at all even in most stressful hours. Rather keeping her head high she was repeatedly
requesting the Honourable Magistrate to punish her for charge of murder .It also highlights her strong
feeling of  assertiveness. It further reflects her highest level of  self  esteem (Maslow,2000) which is a
generalized feeling of self acceptance, goodness and worthiness mingled with self respect.
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From Freudian angle (Freud, 1915) it may also be stated that Chandara directed her aggression towards
her own self. However when the honourable Magistrate punished her for the offence of murder Chandara
actually punished her husband Chhidam for the rest of  his life (Brown& Mukhopadhyay,2006). Thus
Chandara strongly protested against patriarchy.

Subha
Let us concentrate on another short story “Subha” by Tagore. Rabindranath got the opportunity to enjoy
and explore nature as he had to visit different villages as a part of  Tagore Estate at Shelidah now at
Bangladesh. Rural Bengal has been depicted with indepth natural beauty in this short story.
From Gestalt viewpoint (Vezzani et al, 2012) we can perceive Subha against the backdrop of  Nature. Subha
is a mute girl. When she feels that she is alone she goes to the bank of  the river and tries to communicate
with the sky, river, trees, cattle and sun. Subha resides at Chandipur village. She could feel the pulse of
nature through the flow of  rivers, waving of  trees and passing of  cool breeze. She expresses herself  through
her looks and gestures. Her face is the mirror of  her mind. Tagore described her look as language of  eyes
which is akin to infinite liberal and indepth clear skylike rising and setting and also a quiet theatre floor of
galaxy.
Being dumb she could utilize rest of  her sense organs to communicate with nature.She could feel the
infinite sky,visualize scortching and setting sun perambulating at the horizon. She could sense the variety
of  nature through smell of  flowers. That apart she developed the power of  imagination. Tagore compared
Subha with Full Moon. He described full moon as waking alone over the sleeping world upto the last
boundary which is infinitely quiet and sensing the adventure of  youth in happiness and distress. Even
crossing beyond that the moon is glittering, it cannot speak a word even. At the edge of  such quiet nature
a quiet girl is standing.
Thus apparently disabled Subha became especially able to develop herself  to communicate with Nature.

Conclusion
The above-mentioned female characters show us the true essence of  self  uniting with nature from a
humanistic point of  view, which, in Tagore’s expression, was a way out to prevail over the forces of
patriarchy in those times. Tagore gives his women characters a place for their true expression and
emancipation of  selves.
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. us options to pursue Masters in Chemistry/Chemical Sciences in our country d f h e vario . . an most o t em 
there ar arate entrance tests for adm1ss1on. Several such options are: 
jnvolve ~1M (Joint Admission Test for Masters): M.Sc; In various IITs and Integrated Ph.D. in IISc · 

: Tata Institute of Fundamental Research (TIFR) entrance examination for Integrated Ph.D. 

1 
National Institute ofTe_chn_ology (NITs) (thr~ugh JA_M r~) 

1 
Separate entrance exammat1ons for Banaras Hindu University (BHU PET), School of Chemistry ofUniversity 
of Hyderabad 

1 
Different Universities for M.Sc. Course, B.Tech courses. 

1 
Indian Association for the Cultivation of Science (IACS, Kolkata) also conducts entrance examination 
followed by interview for Integrated Ph.D. course in Chemical Sciences. 

1 Selection interview for admission programme in different IISERs (Indian Institute for Science, Education 
and Research) for Integrated Ph.D: 

• Different courses in pharmaciuticalseg in NIPERs, some IITs. 
Following entrance examinations are for Masters Students: 

• CSIR-UGC JRF-NET/LS: National Eligibility Test for Junior Research Fellowship/Eligibility for Lectureship, 
conducted twice in a year 

• GATE: Graduate Aptitude Test in Engineering, conducted yearly 
• TIFR entrance exam followed by interview for admission in Ph.D. programme 
• Geological Survey of India (GSI) conducts entrance test (Combined Geo-Scientist examination) followed 

by selection interview for the post of Chemist 
• Selection interview procedures for pursuing Ph.D in different research Institutes like IISC, JNCASR, IITs, 

IISERs, IACS, IICB, SN Bose Centre for Basic Sciences 
R~h opportunities after qualifying NET: 

• Research in different Universities, IITs, CSIR Laboratories, IISERs, DST Laboratories, DBT Laboratories, 
IISc, NISER, NIT, BARC, ICMR etc. 

CMeeropportunities through GATE rank: 
1. Junior Research fellow in different IIT's in projects based on the GATE rank followed by interview. 
2• Bhabha Atomic Research Centre (BARC) : 

3 
• !rainee Officer through written entrance test followed by interview. 

· Oil and Natural Gas Corporation (ONGC) : 

4 • Recruitment for the post of Chemist based on the GATE rank followed by interview. 
· Defen R f S · · t 'B' 

5 . ce esearch and Development Organisation (DRDO) for the post o c1entis 

6' ~d,_an Oil Corporation Limited (IOCL) for the post of Quality Control Officer 
O/he;o ~ttonal Thennal Power Corporation (NTPC) 
~D(jn,,,., 

I~ 
· Different Ind · . · 

2. Diffi ustr1alJob as chemist. (Including Phannaindustry) 
3. Di trent_regulatory bodies: FDA, MHRA, Pmda, COSCO, NRA, fssai 
4 P 0ma tn Patent. · 
· After sue fu 1 · faculty members 10 

diffe· cess 1 completion of Ph.Din Chemical Science there are severa options as 'tions in 
rent educat' l · , . . . . , • Aarrh and development pos1 

Phann iona institutes as sc1ent1sts m different institutes, res..,_.. h in India 
atid ba, chemical and polymer ,industry as well as good opportUDities for Post-doctoral researc ers 

a road. 
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PHILOSOPHY IN THE DOMINION OF ARTIFICIAL 

INTELLIGENCE 
Dr. Sudeshna Mitra 

Associate Prolèssor and Heud, Department of Philosophy, Bethune Colege 

As a leacher in Philosopty I have often been asked by keen and enthusiastic students and sometimes by their eager 

parents as well about tne career options available or what can students aspire to become after taking the subject as 

a majorhonours in their gradualion. Everyone would agree that Philosophy is a subject which should be recommended 
to every individual in some point oftime in life as it underlies all other subjects. No knowledge is complete without 
understanding the philosophy behind it. The sense of right/wrong, truth/falsity, good/evil etc. is awakened in us 

naturaiy. So, philosopny IS needed for the understanding of these very notions in our everyday life. 

A student studying Philosophy develops certain skills. To point out afew: 

Ability to write and speak clearly and effectively. 

Formulate and solve problems 

Uncover assumptions and suggest altematives 

Analyse, develop and formulate logical arguments 

Crical thinking 

Aptitude to examine various angles of specific topics 

Interpret and assess various thought and theories 

Philosophical reasoning is similar to legal reasoning. As a result, philosophy provides an excellent preparation for 

Law school and other professional programmes as well as a solid foundation for a career in Banking, Medical 

management, Business, Teaching, Writing, Social Work or Public Service. 

Clinical Psychology could be an exeiting carer choicefor students of Philosophy who ars looking for a chalenging 
and rewarding field. It is concerned with the assessment and treatment of mental ilIness, abnormal behavior and 

psychiatric problems. Students studying Philosophy can further his or her research work in this field and assist in 

psychological counseling. 
In recent times the study of Practical Ethics has acquired immense social relevance. Euthanasia, abortion or for that 
mater surrogacy, have been issues of great interest in the national as well as international realms. Further, study of 
Value has taken a front seat in recent times and the UGC has recommended introduetion of Value education in 

Educational institutions. 

Computing Science and Artificial Intelligence 

Computing Science is closely related to logic. Students of Philosophy can work as computer professionals (with 
raining) as the ability to express complex ideas clearly and succinctly is of value in many areas of compulting. 

With the emergence of Artificial Intelligence as a major discipline, a new horizon has opened up for Philosophy 
both in the realm of research as well as job opportunities. A.l. is a subject which is concemed with every kind ot 

imelligent activities of machine like, understanding language, leaming, reasoning, solving problems ete. which depends 
on logicaly regenerated language. Thus, scope of a dialogue has opened up between Philosophy on the onc hand and 

MathematicCs and Computer Science on the other. 
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ABSTRACT 
 

In this paper, we study some features that are likely to be associated with certain types of inventory, 
like inventory of seasonal products, newly launched fashion items, electronic goods, mobile phones, 
etc. A periodic review inventory model is developed with ramp type demand rate. When the inventory 
on hand is zero, the inventory manager offers customers who are prepared to backorder a 
discount.By lowering the total cost in a replenishment interval, the best ordering policy and the best 
discount offered for each backorder may be found. 
 
Keywords: Periodic review model; ramp type demand; shortage; price discount on backorder. 
 
1. INTRODUCTION 
 
In traditional inventory models, the demand rate is considered to be independent of factors such as 
stock availability, item prices, and so on. In practise, however, demand for newly launched products 
such as fashionable clothes, electronic devices, and mobile phones grows over time and eventually 
stabilises. The term for this phenomenon is 'ramp type demand.'It's typically seen in seasonal 
products and new consumer goods brands. The demand for these items rises during the growth stage 
before levelling off during the mature period. Hill [1] was the first to suggest an inventory model with a 
ramp type demand rate. He considered the inventory models for increasing demand followed by a 
constant demand. Mandal and Pal [2] developed an order level inventory model for deteriorating items 
with ramp type demand. Wu et al. [3] derived an EOQ model with Weibull deterioration rate, and the 
demand rate with a ramp type function of time. Giri et al. [4] developed an economic order quantity 
model with Weibull deterioration distribution, shortages and ramp type demand. Deng et al. [5] studied 
the inventory model for deteriorating items with ramp type demand rate. Skouri et al. [6] developed an 
economic order quantity model with general ramp type demand rate, time dependent deterioration 
rate, and partial backlogging rate. In classical inventory models the demand rate is either constant, 
linearly increasing, decreasing, exponentially increasing, decreasing function of time or stock 
dependent [7].  Ahmed et al. [8] proposed a new method for finding the EOQ policy, for an inventory 
model with ramp type demand rate, partial backlogging and general deterioration rate. Deterioration is 
defined as damage, decay or spoilage of the items that are stored for future use always loose part of 
their value with passage of time, so deterioration cannot be avoided in any business organization 
[7,9]. In literature, many inventory studies have been developed by assuming deterioration of items as 
either a variable or constant. But in real life situation, deterioration of goods can be reduced by adding 
some extra effective capital investment in preservation technology [10,11]. 
 
In classical inventory models with shortages, it is generally assumed that the unmet demand is either 
completely lost or completely backlogged. However, it is quite possible that while some customers 
leave, others are willing to wait till the fulfilment of their demand. In some situations, the inventory 
manager may offer a discount on backorders and/or reduction in waiting time to tempt customers to 
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wait. Pan and Hsiao [12] proposed a continuous review inventory model considering the order 
quantity and with negotiable backorders as decision variables. Ouyang et al. [13] developed a periodic 
review inventory model with backorder discounts to accommodate more practical features of the real 
inventory systems. Chuang et al. [14] discussed a distribution free procedure for mixed inventory 
model with backorder discount and variable lead time.  Uthayakumar and Parvati [15] considered a 
model with only first two moments of the lead time demand known, and obtained the optimum 
backorder price discount and order quantity in that situation. Pal and Chandra [16] studied a 
deterministic inventory model with shortages. They considered only a fraction of the unmet demand is 
backlogged, and the inventory manager offers a discount on it. Pal and Chandra [17] developed a 
periodic review inventory model with stock dependent demand, permissible delay in payment and 
price discount on backorders. 
 
In this paper, we consider a periodic review inventory model with ramp type demand. The                 
manager offers his customer a discount in case he is willing to backorder his demand when there is a 
stock-out. The paper is organized as follows. Assumptions and notations are presented in Section 2. 
In Section 3, the model is formulated and the optimal order quantity and backorder price discount 
determined. In Section 4, numerical examples are cited to illustrate the policy and to analyse the 
sensitivity of the model with respect to the model parameters. Concluding remarks are given in 
Section 5. 
 
2. NOTATIONS AND ASSUMPTIONS 
 
To develop the model, we use the following notations and assumptions. 
 
2.1 Notations 
 
I(t) = inventory level at time point t 
b = fraction of the demand backordered during stock out 
b0 = upper bound of backorder ratio 
K = ordering cost per order 
P = purchase cost per unit 
h = holding cost per unit per unit time 
s1 = backorder cost per unit backordered per unit time 
s2 = cost of a lost sale 
 = price discount on unit backorder offered 
0 = marginal profit per unit 
T = length of a replenishment cycle 
T1 = time taken for stock on hand to be exhausted, 0 < T1 < T 
S = maximum stock height in a replenishment cycle 
s = shortage at the end of a replenishment cycle 
 
2.2 Assumptions 
 

1. The model considers only one item in inventory. 
2. Replenishment of inventory occurs instantaneously on ordering, that is, lead time is zero. 
3. Shortages are allowed, and a fraction b of unmet demands during stock-out is backlogged. 
4. The demand rate R(t) is assumed to be a ramp type function of time t 

 

0
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where D0 and µ are positive constants and ( )H t  is the Heaviside’s function defined as follows: 
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Fig. 1. The ramp type demand rate 
 

5. The time taken for stock on hand to be exhausted (T1) is greater than µ. 
6. During the stock-out period, the backorder fraction b is directly proportional to the price 

discount   offered by the inventory manager. Thus, 
 

0

0

b
b 


 , where 0  0 01,   0b      

 
3. MODEL FORMULATION 
 
The planning period is divided into reorder intervals, each of length T units. Orders are placed at time 
points 0, T, 2T, 3T, …, the order quantity being just sufficient to bring the stock height to a certain 
maximum level S. 
 
Depletion of inventory occurs due to demand during the period (0, T1), T1 < T, and in the interval (T1, 
T) shortage occurs, of which a fraction b is backlogged. Hence, the variation in inventory level with 
respect to time is given by 
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Then, 
 
Ordering cost during a cycle (OC) = K 
 
Holding cost of inventories during a cycle (HC) 
 

 
1 2 2
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Backorder cost during a cycle (BC) 
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Lost sales cost during a cycle (LC)   0 11 ( )b D T T    

 
Purchase cost of inventory during a cycle is (PC) 
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Hence, the cost per unit length of a replenishment cycle is given by 
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The optimal values of 1,   and T T b , which minimize 1( , , )C T T b , must satisfy the following equations: 

 

    2 1 1 11 0b P s hT s b T T                                                                                    (3.1) 
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4. NUMERICAL ILLUSTRATION AND SENSITIVITY ANALYSIS 
 
Since it is difficult to find closed form solutions to the sets of equations (3.1) - (3.3), we numerically 
find solutions to the equations for given sets of costs using the statistical software MATLAB. The 
following tables show the change in optimal inventory policy with change in a model parameter, when 
the other parameters remain fixed. 
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Table 1. Showing the optimal inventory policy for different values of h, when K = 500, D0 = 100, 
P = 5, µ = 0.25, s1 = 6 and s2 = 7 

 
h T1 T b C(T1,T,b) 
1 5.80 6.47 0.2545 270.04 
4 2.62 3.28 0.3038 386.63 
5 2.28 2.95 0.3700 410.51 
8 1.70 2.37 0.5672 464.98 
10 1.47 2.14 0.6916 492.50 

 
Table 2. Showing the optimal inventory policy for different values of s1, when K = 500, D0 = 100, 

P = 5, µ = 0.25, h = 4 and s2 = 7 
 

s1 T1 T b C(T1,T,b) 
2 1.96 3.96 0.3328 320.81 
6 2.62 3.28 0.3038 386.63 
8 2.73 3.23 0.3319 397.75 
14 2.88 3.17 0.2613 413.19 
15 2.90 3.16 0.2168 414.63 

 
Table 3. Showing the optimal inventory policy for different values of s2, when K = 500, D0 = 100, 

P = 5, µ = 0.25, h = 4 and s1 = 6 
 

s2 T1 T b C(T1,T,b) 
7 2.62 3.28 0.3038 386.63 
14 2.67 5.67 0.3333 392.16 
17 3.05 7.05 0.5841 429.75 
19 3.34 8.01 0.5750 459.03 
21 3.65 8.99 0.7995 490.43 

 
Table 4. Showing the optimal inventory policy for different values of P, when K = 500, D0 = 100, 

h = 4, µ = 0.25, s1 = 6 and s2 = 7 
 

P T1 T b C(T1,T,b) 
1 2.46 4.46 0.3330 271.28 
5 2.62 3.28 0.3038 386.63 
10 3.66 3.16 0.9668 616.09 
12 4.15 3.32 0.9874 714.66 
15 5.01 3.68 0.9945 875.67 
17 6.01 4.34 0.9945 991.57 
21 7.06 4.72 0.9977 1230.52 

 
Table 5. Percentage change in total cost with change in the model parameters 

 
Parameter % change in total cost Parameter % change in total cost 

Name Value Name Value 
h 1 -30.15 s1 2 -17.02 

5 6.18 4 -5.19 
8 20.27 8 2.88 
10 27.38 11 5.38 
13 35.99 14 6.87 

P 1 -29.83 s2 14 1.43 
7 25.16 17 11.15 
10 59.35 19 18.73 
12 84.84 21 26.85 
17 156.47 23 35.36 
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Let us consider the following model parameters: K = 500, D0 = 100, P = 5, µ = 0.25, h = 4, s1 = 6 and 
s2 = 7. Table 5 gives the percentage change in the total cost over an inventory cycle with change in 
the cost parameters. 
 
The above tables show that, for other parameters remaining constant, 
 

(a) both T1 and T are decreasing in h, but increase as s2 increase; 
(b) b, and hence π, decreases with increase in s1, but increases with h, s2 and P; 
(c) T1 is increasing in s1, s2 and P while T is decreasing in h and s1. 

 
The above observations indicate that, with the aim to minimizing total cost, the policy should be to 
maintain high inventory level for low holding costs but high backorder cost, lost sales cost and 
purchase cost. Also, higher the backorder cost, lower should be the price discount offered and for 
higher lost sales cost, higher price discount should be offered. 
 
5. CONCLUSION 
 
The paper studies a periodic review inventory model with ramp type demand allowing shortages.               
The study includes some features that are likely to be associated with certain types of inventory in real 
life, like inventory of seasonal products, newly launched fashion items, electronic goods,                        
mobile phones, etc. A fraction of the demand is backlogged, and the inventory manager                            
offers a discount to each customer who is ready to wait till fulfilment of his demand. The optimum 
ordering policy and the optimum discount offered for each backorder are determined by minimizing 
the total cost in a replenishment interval. Through numerical study, it is observed that for low 
backorder cost, it is beneficial to the inventory manager to offer the customers high discount on 
backorders. 
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In Search of Meaning of Life through the

Vision of Hijra Community
Sampriti Roy, Debadeepa Banerjee
Department of  Psychology, Bethune College, Kolkata, India.

Abstract

Hijras are the iconic figures of  South Asian countries. The Hijra community mainly consists of  male to
female transgender, however female to male transgender, eunuchs and intersex people can also be a part
of  the Hijra Community. They have separate system of  living all together and have characteristics like
signature clap or ‘guru chela’ system. The objective of  the present study was to find out the meaning of
life and the defense mechanisms of  the Hijra Community. For the said purpose, General Information
Schedule, Draw a Person Test and a semi structured interview schedule were administered on six male
to female transgender persons (belong to Hijra Community). Purposive sampling and snow ball sampling
were used as sample selection technique. Auto-ethnography and life history interview were employed for
collection of  data. Data was analyzed following grounded theory and content analysis. The study has
revealed a number of  positive dimensions of  life of  the said community. It was also observed that the
representative group of the Hijra Community specifically uses two defense mechanisms i.e. regression and
repression to deal with the difficulties of their life.

Who are Hijras? Are Hijras transgender or intersex people? What are the differences between Hijras and
Transgender? People are always curious to know about them and they are very much confused, hence such
questions arise. Tripathi (2015) in an interview beautifully answered it -When somebody asks me, “Who
are you?” I tell them, “I am the oldest ethnic transgender community in the world, which has its own culture and own
religious beliefs.” And we are in four countries in South Asia: India, Pakistan, Bangladesh and the Terai region of
Nepal.
“Transgender” is a broad term that confines a number of  people who live substantial portions of  their
lives expressing an innate sense of gender other than their sex assigned at birth. This includes transsexuals,
cross-dressers, agender, gender-fluid, gender-queer, drag queens and kings, femmes, male to female
transgender, female to male transgender, hijra etc. Hijras are mainly the iconic figures of South Asian
countries, found in India, Pakistan, Bangladesh and Nepal. Hijra community mainly considers of male to
female transgender, however female to male transgender, eunuchs and intersex people can also be a part
of  the Hijra Community. They have separate system of  living all together and have characteristics like
signature clap or ‘guru-chela’ system. Hijras are sole and closely knit such group. In India, an older name
for hijras is kinnar, which isused by some hijra groups as a more highly regarded and formal term.
Hijras are celebrated in sacred Hindu texts such as the Mahabharata, Ramayana and Kama Sutra. In the
Delhi Sultanate and Mughal royal courts, the Hijra community enjoyed influential positions. But during
the era of  the British rule, however, the perception of  Hijras was drastically altered. This still prevails
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16.1 Introduction 

Although the share of agriculture in Gross Domestic Product (GDP) is one-

seventh, around 48% workforce is engaged in the agricultural sector. The anmual 

growth rate in real terms in agriculture and its allied sectors was 2.88% from 
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Foundations of 
Health Economics 3.1 INTRODUCTION  

Being in good ‘health’ is the most primary pre-requisite for the well-being of 
any individual and thereby for the society as a whole.  In the preamble of the 
1946 Constitution of the World Health Organisation, enjoyment of the 
highest attainable standard of health is acknowledged as one of the 
fundamental rights of every human being. Even in our daily life, we 
experience how much important it is to remain healthy.  Ill health not only 
makes us suffer physically and mentally, but also acts as a hindrance to other 
sources of well-being.  For instance, it may stop us from going to school, to 
work, or even to movies, thereby affecting our education, income, leisure. 

3.2 HEALTH  AS  CONSUMPTION  GOOD AND 
INVESTMENT  GOOD  

Economists view health as a durable commodity or a type of capital from 
which a flow of services are produced as well as consumed. As a 
consumption commodity, as sick days create disutility, it directly enters into 
the consumer’s utility function. It gains cognizance as an investment 
commodity by reducing the loss of time for other market and non-market 
activities.  The monetary value received from the activities with this 
increased time can be viewed as the rate of return on this investment 
(Grossman, 1972). 

Each person is endowed with a given stock of health at the beginning of his 
life.  This stock of health, like any other capital, depreciates with age.  This 
may be replenished by investments in healthcare services.  Death occurs 
when this stock of health falls below a critical minimum level.  The initial 
stock of health and the rate of depreciation are different for each person. It 
depends on many economic and non-economic factors some of which are 
uncontrollable. For instance, a person may be born with some genetic disease 
(e.g. Thalassemia or Congenital heart defect).  This means such persons 
would have a lower initial stock of health than others. Although a person has 
no control on his initial stock of health at birth, healthcare services can 
replenish the deficiencies to some extent.  The rate at which stock of health 
depreciates depends on many factors like individual’s age, physical structure, 
lifestyle, environmental factors and the amount of healthcare services 
consumed.  For instance, the rate at which health depreciates in a person 
diagnosed with high blood sugar would depend on the amount of healthcare 
services received (e.g. does one take insulin regularly?), environmental 
factors (does one have a stressful occupation?), and lifestyle (does one 
consume alcohol or have an obesity problem or does one exercise regularly?). 
All these factors determine the person’s stock of health at any point of time 
as also the rate at which it depreciates. 
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6

 comment on why health is both a public and a merit good;

 distinguish between the concepts of private demand and social demand for health;

 explain the role of health in economic development.

 explain how ‘Becker’s Theory of Behaviour’ is useful in explaining the consumer
behaviour by incorporating health as an important variable;

 derive the conditions required under the Grossman model for investment in health
to be optimum; and

 discuss the various supply side factors which influence the demand for health.

7.1 INTRODUCTION
Health, or more specifically, good health, is the most primary requirement for the
wellbeing of the human race.   In the preamble of the 1746 Constitution of the World
Health Organisation, health has been defined as ‘a state of complete physical, mental
and social wellbeing and not merely the absence of disease or infirmity’.   The
enjoyment of the highest attainable standard of health has been acknowledged as one
of the fundamental rights of every human being without distinction of race, religion,
political belief, economic or social condition’.  To remain healthy has therefore always
been a matter of daily concern for every member of any household, because, ill health,
apart from making us suffer physically and mentally, acts as a hindrance to other sources
of wellbeing also.  For instance, it may stop us from going to school, to work, or even
to movies, thereby disturbing our other social activities which are both our rights and
duties towards the society.

Although health is looked at as a state of physical and mental wellbeing with absence of
diseases, economists take a radically different view in this regard.  They view health as
a commodity, a durable good, or a type of capital which provides a flow of services
[produced from a stock of health (capital)] consumed over a person’s entire life time.
Each individual is assumed to be endowed with a given stock of health at the beginning
of his life. Over the period, the stock of health depreciates with age which may be
reinforced by investments in medical services. Death occurs when an individual’s stock
of health falls below a critical minimum level. Naturally, the initial stock of health, and
the rate of depreciation, vary from person to person and depend on many economic
and non-economic factors, some of which are uncontrollable. For instance, a person
has no control over the initial stock of health allocated to him at birth, but medical
services can compensate for many deficiencies to some extent. The rate at which health
depreciates also depends on many factors, such as the individual’s age, physical structure,
lifestyle, environmental factors, and the amount of medical care consumed. For instance,
the rate at which health depreciates in a person diagnosed with high blood pressure is
likely to depend on the amount of medical care received, environmental factors (does
he or she have a stressful occupation?), and lifestyle (does the person smoke or have a
weight problem?). All these factors interact to determine the person’s stock of health at
any point of time, along with the pace at which it depreciates.

People therefore desire good health as a commodity both for consumption and investment
purposes. Good health is considered as a durable consumption good because it yields
utility by improving the quality of life.  The investment element of health is explained by
the relationship between health and time. If one is in good health, (s)he is less sick and
therefore will have more healthy days available in the future to work and enhance income




























