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rom the Principal’s
Desk

It is with great pleasure that I pen these few

lines for the XVI edition of our college

Interdisciplinary Research Journal Spectrum. — fieh .f!l,

This publication showcases the varied research
endeavors of our faculty and students, highlighting the institution's

commitment to innovative inquiry.

Besides fostering a culture of critical thinking and intellectual curiosity
this publication provides a platform for interdisciplinary collaboration and

knowledge sharing.

This issue features six original research papers and articles from
disciplines of science and languages. I congratulate the Authors on their

publications and the Editors for their diligent efforts.

[ urge our faculty members to enhance research activities at their
respective departments and make this publication a rich collection of

research articles and papers to inspire the research community.
Wishing all our researchers the very best!

Ms. Ursula Barreto
Acting Principal
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essage from the
Administrator

[ am indeed happy to write these few words

for Spectrum, Vol. XVI, which, as always,

contains research papers and articles
written by the College Faculty. I wish to express my sincere

congratulations to all those who have contributed to the Spectrum.

Even simple writing needs lot of references to be done, and which work
only gets multiplied when it is a research paper. Hence, all those, whose
papers or articles are being published here, deserve to be congratulated
for doing a commendable job, in spite of their many other duties. These
efforts are not only steps in self-growth, but also enrich the students when
the insights gained are shared with them. But, at the same time, it would
not be out of place, if I were to remind our faculty that their research work
needs to be published in UGC recommended journals for a wider

readership.

Once again congratulations to all the contributors, and to the editorial

board for encouraging the faculty to share their knowledge.
God bless you all.

Fr. Tony Salema
Administrator
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rom the Editor’s Desk

The Research and Development Cell of
St. Xavier’s College, takes pride in the release of

Spectrum Vol. XVI, the Interdisciplinary Research

Journal of St. Xavier's College, Mapusa.

This publication represents the collective effort of our academic
community to push the boundaries of knowledge, foster intellectual
growth, and promote a culture of research and innovation within our

institution.

| would like to express my heartfelt gratitude to our Principal Ms. Ursula
Barreto and Administrator Fr. Tony Salema for their unwavering vision
and guidance, which continue to inspire our institution to strive for

academic excellence.

| am especially grateful and extend my gratitude to all the authors and
researchers who have contributed their valuable work to this journal. Your
insights, discoveries, and innovative ideas add immense value to our
collective understanding and open new avenues for exploration and

discussion.

The successful release of Spectrum Volume XVI would not have been

possible without the tireless efforts of our editorial team. | extend my
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deepest appreciation to each member of the team for their dedication,
attention to detail, and relentless pursuit of the highest standards in

academic publishing.

| hope that the articles and research featured in this edition inspire readers
to think critically, explore new concepts, and engage in meaningful

discussions that lead to further advancements in your fields of study.

Dr. Harshala Shetgaokar
Assistant Professor,
Department of Botany
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Exploring the themes of violence, cruelty and torture in select plays
of Harold Pinter

G. M. Fernandes

Departments of Mass Communication, Journalism, B.C.A., B.B.A. (General), B.B.A.(TnT) and
Biotech., St. Xavier’s College, Mapusa, Goa 403507, India.

giannfernandes.ef(@gmail.com

Abstract: The plays of Harold Pinter illustrate the trio themes of violence, cruelty and
torture. Although these terms appear synonymous, the nuances of each term can be lucidly
differentiated through the actions and behaviour of characters in the plays. The plays chosen
for this study include: The Birthday Party, The Dumb Waiter, The Homecoming, One for the
Road and The Room. The objectives of this study are two-fold: (1) to delineate the violent,
cruel and tortuous relationships among families and colleagues through the behaviour and
language of characters and (2) to view these plays in light of events of the twentieth and twenty-
first centuries. The method employed for this study is critical reading and analysis of select
plays and research articles. The result showcases the reflections of war, espionage, dictatorship,
domestic tension and sexual abuse in the aforementioned plays. Verbal abuse is also evident
through the utterance of harsh vocabulary. In conclusion, the plays of Pinter encapsulate the
sense of threat and distrust relevant to the past and the present.

Keywords: Violence, Torture, Cold War, Repressive State Apparatus, Abuse

Introduction

The British playwright cum actor and director Harold Pinter (1930-2008) holds a towering position
in English Literature of the post-war epoch. His plays are often subsumed in the ambit of “comedy
of menace” or “the theatre of the absurd”. Pinter begged the prestigious Nobel Prize for Literature
in 2005 and the prize motivation is articulated in the following words: “his plays uncover the
precipice under everyday prattle and forces entry into oppression’s closed rooms” [The Nobel
Foundation, 2005]. As an individual who has witnessed the macabre war days and has girded aerial
bombings, it’s no surprise to view violence and torture in Pinter’s plays. We will shortly observe
how Pinter’s plays are relatable to significant scenarios of the twentieth and twenty-first centuries.

Materials and Methods

The primary sources for this study include the six plays of Pinter chosen for this study: The
Birthday Party, The Dumb Waiter, The Homecoming, One for the Road and The Room. Secondary
sources involve research articles by Merve Aydogdu, Suha Fayadh, Bakhtiar Hama and Katarina
Ivelja. The writer conducted a critical analysis of these plays and articles to explore the themes of
violence, cruelty and torture.
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Results and Discussions

“The world is a pretty violent place, it’s as simple as that, so any violence in the plays comes out
quite naturally. It seems to me an essential and inevitable factor.” Harold Pinter [Fayadh S.].

Let us engage with the definite meanings of the terms ‘violence’, ‘cruelty’ and ‘torture’. According
to the Oxford Dictionary, ‘violence’ denotes “use of physical force intended to harm or hurt”
[2012]. ‘Cruelty’ too refers to behaviour that ensues in physical and mental harm or it also denotes
“taking pleasure in the sufferings of others” [2012]. ‘Torture’ means ““great physical and mental
suffering or anxiety” [2012]. So albeit these terms appear synonymous, torture is a more intense
and prolonged form of suffering. So most of the plays manifest violence and cruelty, but few
showcase the extreme form of torture.

ENGAGING WITH THE PLAYS
Espionage and Secret Agents : The Birthday Party, The Dumb Waiter

The play unveils several instances of violence and torture. The primary scene is that of Stanley
who is living as a paying guest at the boarding house of Meg and Petey Boles. Two colleagues,
Goldberg and Mccann, who are on the hunt for Stanley, succeed in locating him at the Boles’. The
most striking scene of torture and violence is the interrogation of Stanley by Goldberg and Mccann.
Goldberg and Mccann tortuously corner Stanley for ‘betraying’ the ‘organization’ and ultimately
drive him insane until he is unable to consciously control his movements. They even get into a
hammer and tong argument with Stanley kicking Goldberg, however they are restrained by Meg’s
entry. In the end, Stanley falls unconscious and is smuggled out of the boarding house on the
pretext of needing “special treatment” and Petey and Meg Boles are in no command of the
situation. This scene resonates in the appalling espionage system of the Cold War era where in
secret agents either assassinated or numbed the adversaries or whoever was charged for treachery.

What is intriguing to note is that all three members of the ‘organization’ are susceptible to violent
behaviour. In the end the more powerful and the more cruel members succeed in subjugating the
weaker force. Katarina Ivelja opines that these characters don’t control the organization, rather
this organization “is part of a violent force beyond human influence in which they are merely its
actors” [Ivelja K, 2014]. Further she adds that the presence of Goldberg and Mccann is necessary
“only to manifest and escalate the violence from the emotional into the physical plain of existence”
[Ivelja K, 2014]. This observation is quite sagacious because it delineates the emotional torture
one endures when one knows that he/she is being threatened, and the ultimate physical pain when
that threat comes true. So Stanley was cognizant that he was under threat, but when things took
the form of physical violence, the turmoil and collapse of his sanity became inevitable.

The Dumb Waiter too encapsulates the working of an obnoxious organization with greater
bluntness. By ‘bluntness’ I mean that the characters-Ben and Gus are seen possessing revolvers
and seem to be awaiting top orders about their next target. They are discussing sordid details of
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their commissions. One of them is of a girl which Gus describes as a “messy affair”. He even
expresses an anxiety about who ‘clears up’ after they have executed the deed. The only instance of
physical violence is evident when Ben, the senior partner, grabs Gus by the throat during an
argument. Besides, violent incidents are highlighted through the newspaper headlines. Ben relates
a gruesome accident of an old man who got crushed under a lorry, or of a child who killed a cat.

Albeit this play doesn’t showcase violence and torture as explicitly in The Birthday Party, the
violence still can be gauged through the dialogues. In this case the violence is ‘between the lines’.
The dialogues and language of the play instantly emanate a suspicion of their doings. For instance
Gus’ comments such as, “I hope it won’t be a long job, this one.” “What time is he getting in
touch?” Ben’s statements like, “How often do we do a job? Once a week?” To which Gus retorts,
“You can’t move out of the house in case a call comes” [Pinter H, 2013]. These statements are
ambiguous and enigmatic and you begin to fathom why the details aren’t lucidly mentioned. The
very fact that Pinter is concealing it from us makes us deduce that this ‘job’ is too appalling to
discuss.

All communication between the characters and their incognito boss transpires through the
dumbwaiter (elevator). The boss demands items like cake, milk and crisps. But as readers we
question whether these are just code names for weapons and illegal goods. The play ends abruptly
with Ben pointing the revolver at Gus. So it was Ben who was awaiting the order to dismiss Gus.

Several critics regard these characters as professional killers who are assigned timely missions.
The classic Indian term for their job is supari. Just like Stanley, Gus too becomes a victim of his
gang. The appellation “dumb waiter” is a pun and can literally mean that the members of these
secret organizations ought to be silent and follow orders unquestioningly. Ben becomes the silent
assassin who has to ‘silently’ do away with Gus.

Hence, Stanley and Gus may be defined as victim-aggressors—they were the aggressors when they
were a part of their organization, but the moment they leave the group or become a menace to the
group itself, they themselves become the next target of that organization.

Dictatorship and sexual abuse: One for the Road

This play manifests all the trio themes of violence, cruelty and torture in a heart wrenching manner.
It delineates a family who has been detained in prison by the military authorities. The figure in
authority here is Nicolas and the family in question include Victor, Gila and their seven year old
son, Nikky. The violence and tyranny aren’t staged, but is implied through the primary
conversation between Victor and Nicolas.

It can be lucidly deciphered that Victor’s family is being tortured and beaten for flouting the dogma
of the totalitarian regime. The dialogue that implies this is Nicolas’ statement to Victor, “I believe
- the man who runs the country announced to the country: We are all patriots, we are as one, we
all share a common heritage. Except you, apparently.” Further it is also implied that Gila is being
raped by the soldiers and on one occasion Nikky spits on the soldiers in retaliation. The language
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too is crude and filthy, particularly when Nicolas alludes to Gila. For instance, when he apprises
Victor that she is being sexually assaulted: “Your wife and I had a very nice chat but I couldn’t
help noticing she didn’t look her best. She’s probably menstruating. . . . I have rivals. Because
everyone here has fallen in love with your wife” [Pinter H, 2013]. One can imagine the dismal
plight of Victor who besides being beaten is subjected to the fact that his wife is being sexually
abused. The cruelty of Nicolas is accentuated when he interrogates Victor while ravishing pegs of
Whisky, which alludes to the title “one for the road”.

Merve Aydogdu makes an Althusserian reading of the text and discusses the role of the Repressive
State Apparatus in controlling society. Louis Althusser has introduced the concept of a State
Superstructure for the proliferation of ideology. This structure entails twin wings. One refers to the
Ideological State Apparatus (ISAs) and the other is Repressive State Apparatus (SA). ISAs and
control citizens through the media of education, culture, literature and the arts, family and trade
unions. The SA executes this via the police-army, government and prisons. The primary distinction
between the two is that the “Repressive State Apparatus functions by violence whereas Ideological
State Apparatuses function by ideology” [Aydogdu M, 2014]. In this case it is the army that has
tyrannized Victor’s family. Thus one notices the flagrant shades of fascism.

Race and Violence: The Room

This play may appear superficially peaceful, but the brutal violence transpires in the very last
scene. It depicts the solitary life of a couple, Bert and Rose and their frequent conversations with
their neighbours and landlord. The major chunk of the plot is driven by Rose’s dialogues while
Bert maintains an ominous silence. Rose seems to be satisfied in her cocoon and resents travelling
outdoors. However, in the climactic violent scene, a coloured man by the name of Riley enters
their apartment and refers to Rose by a sobriquet, ‘Sal’. He persuades her to leave to which she
refuses. When Bert enters after an errand, he bestially beats up and bruises Riley. This inconclusive
end leaves the audience and readers baffled. It alters any conception that readers harboured about
this seemingly peaceful couple.

Suha Fayadh opines that “Bert’s violence is revealed throughout the play, but his silence denotes
hatred and cruelty.” She also ingeniously suggests that for Rose the ‘room’ is symbolic of a
“mother’s womb wherein one resides safe and shielded. And thus, Riley’s “physical intrusion
becomes a violent aggressive act as he threatens the security of the one inside the womb” [Fayadh
S].

One may view this whole scene as a practice of racism. Bert could afford to take such a risky
chance cognizant that as a white he would be granted the benefit of doubt. Rose’s obsession with
staying indoors may be interpreted as a way of escaping the quotidian ruckus and violence of the
outside world. And if we support this contention then the act of violence indoors seems very
ironical!
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Domestic violence and verbal abuse: The Homecoming

This play too is abound in violence, particularly verbal abuse. And it stages the tumultuous
relationship between father and sons. The opening scene hits hard. The father-Max is ferreting for
scissors and asks his son, Lenny’s assistance, and Lenny belligerently blurts out, “Why don’t you
shut up, you daft prat?”” Another string of words follows when Max is discussing his late wife and
Lenny retorts:

“Lenny: Plug it, will you, you stupid sod, I'm trying to read the paper.

Max. Listen! I'll chop your spine off, you talk to me like that! You understand! Talking to
your lousy filthy father like that!” [Pinter H, 2013].

9% ¢

Besides, Max also disparages his brother Sam hurling abuses such as “old grub”, “maggot” or
“cast-iron bunch of crap”.

It appears that Max is taken for granted by his children that too being a widower. The least he
expects in return is commiseration, patience and understanding. When he observes such
ingratitude, his frustration erupts in verbal abuse. Aaron Beck too posits that, “When someone with
an overblown sense of self-worth fears a threat to his self-esteem, a kind of reflexive hostility can
result: "Stop the threat before it inflicts damage." Max too feels discounted and thus verbally
retaliates in order to regain the upper hand, adds Beck.

Similarly Max threatens “to give the boot” to Sam if he ceases to pay his rent. This is atypical of
western homes wherein siblings have to tender rent if they reside in the home of their relative.
Given the war torn situation and financial encumbrances, Max greatly relies on his brother’s rent.
And Bakhtiar Hama posits that it is this inter-dependence that holds Sam and Max together. The
former requires the shelter while the latter depends on the rent. [Hama B, 2020].

Conclusion

Violence, cruelty, torture and verbal abuse are prevalent in Pinter’s plays and may be a reflection
of past and contemporary events of the twentieth and twenty-first centuries. If we survey the events
of the post war period, we will cognize that the most inglorious fall-out of the Second World War
was the Cold War and its formidable espionage. Plays like The Birthday Party, The Dumb Waiter
showcase the operations of these enigmatic secret organizations. One for the Road may be read
from a fascist perspective reflecting the horror and torture of fascist regimes of Joseph Mussolini
and Adolf Hitler. Even today, violence and torture are reflected in the wars between Ukraine-
Russia or Israel and Iran/Palestine. The violence against women is also reminiscent of the violence
and sexual abuse faced by women of Manipur during the ethnic tensions that erupted in 2023in
Manipur, India. 7he Room is a poignant rendition of racism and takes us to a flashback of the
George Floyd murder case that transpired in Minneapolis, U.S.A. in 2020. The Homecoming
allows a peek into a dysfunctional household. The plotline of these plays may appear bizarre, but
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are not cut-off from reality thus making Pinter’s excoriation of society and authority inescapable.
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Formulation and Evaluation of Herbal Lipbalm and Herbal Lotion
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Abstract: Herbal cosmetics are defined as the beauty products which possess desirable
physiological activity such as healing, smoothing appearance, enhancing and conditioning
properties because of herbal ingredients. Cosmetics play an important role and are used
everyday by both men and women for beautifying and altering the appearance of the skin.
Synthetic colouring agents used in cosmetics have been found to produce carcinogenic effects.
The usage of herbal cosmetics has been increased to many folds in personal care system and
there is a great demand for the herbal cosmetics. Nowadays consumers are well aware about
the product benefits and their side effects. The main objective of the present study was to
formulate and evaluate herbal lip balm and herbal lotion. Evaluation parameters consist of dye
test, stability studies, homogenity, appearance, pH, colour etc. Various plant materials were
used such as bixa, (Bixa orellana), beetroot (Beta vulgaris), Aloe vera, butterfly pea (Clitoria
ternatea) etc. Different natural ingredients were also used such as beeswax, paraffin wax, rose
water, coconut oil etc. The use of bio active ingredients in cosmetics influence biological
functions of skin and provide nutrients necessary for healthy skin or hair. It can be concluded
from the present study that the herbal (organic) lip balm and herbal lotion can be a better option
as it is safe to use and without any side effects. There is tremendous scope to launch numerous
herbal cosmetics using appropriate bioactive ingredients with suitable fatty oil, essential oils,
proteins and additives.

Keywords: Herbal cosmetics, lip balm, lotion, bioactive, natural ingredients.

1. Introduction

Cosmetics plays a significant role in today’s lifestyle. Herbal cosmetics are defined as the beauty
products made with herbal ingredients and possess desirable physiological activity such as healing,
soothing appearance, enhancing and conditioning properties. Herbal Cosmetics, referred as
Products, are formulated, using various permissible cosmetic ingredients to form the base in which
one or more herbal ingredients are added to provide defined cosmetic benefits only (Joshi et al,,
2015). Herbal cosmetics are the modern trend in the field of beauty and fashion. These products
are becoming more popular as most women prefer natural products over synthetic to enhance their
beauty as these products supply the body with nutrients, enhance health and provide satisfaction.
They are also free from chemicals and have relatively less side-effects as compared to the synthetic
cosmetics (Joshi et al.,, 2015).
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Herbal cosmetics like herbal conditioner, herbal soaps, herbal face wash, herbal shampoo, are more
frequently used and preferred by people. The best thing of the herbal cosmetics is that it is purely
made using herbs and shrubs. The natural content in the herbs does not have any reactions on the
human body but rather enhance the body with supplements and other required minerals (Bijauliya
etal., 2017).

Herbs include crude plant material, such as leaves, flowers, fruit, seeds, stems, wood, bark, roots,
rhizomes or other plant parts, which may be used fresh, dried or powdered. Herbal materials
include, in addition to herbs, fresh juices, gums, fixed oils, essential oils, resins and dry powders
of herbs. These materials may be processed by various methods such as steaming, roasting or stir
baking with honey, alcoholic beverages or other materials (Bijauliya et al., 2017).

Lips are a part of the human body that is very thin as compared to face skin, even though it consists
of three to four layers of the skin. Lips are susceptible to inflammation, swelling and other
disorders, therefore, lips must be moisturized with lip product such as Lip balm. Lip balms are
formulations applied onto the lips to prevent drying and protection against adverse environmental
factors (Telange -Patil et al., 2022). Lips do not have any oil glands therefore it is important to
provide extra moisture and protection throughout the day. Products that are used to protect lips
rather than decorate them are known as lip balms. They form an adherent, flexible, moisture
resistant film of oily substances over the lips. Conventional lip balm often contains petroleum,
synthetic waxes, alumina, paraben, hydrogenated oils and artificial fragrances and colours which
are toxic. Often the lip balm is eaten by the user, thus it becomes major issue for health
(Vinodkumar et al,, 2019).

There are four main components as key ingredients for formulation of natural lip balm. Basically,
waxes are used as base to give a more stable structure and make it easier to form desirable shape
of lip balm. Oils are required to blend waxes properly, so that they provide a suitable film on the
applied lip skin to protect and moisturize the lip. Colouring agents or dyes are mainly used to
impart a distinctive appearance to the products (Hapiz et al., 2018). Herbal lip balms consisting of
natural materials like almond oil, bees wax, shea butter, vitamin E, beet root etc. offers a natural
way to maintain and promote healthy lips.

The skin is the body's largest organ, which protects the body from germs and regulates body
temperature. Nerves in the skin are sensitive to heat and cold. Normal skin is neither too dry nor
too oily. Sensitive skin, dry skin, oily skin is more prone to react to stimuli than normal skin, hence
sunscreen agents are used for external application only. Sunscreen lotion is used as photo
protecting agents against UV rays. When applied topically it protects the treated area from sunburn.
The sunscreen depends on ability to protect against UV induced sunburn and their chemo-
preventive activity. Excessive solar ultraviolet radiation is responsible for various skin damages
such as sunburn, skin pigmentation, premature aging and photo carcinogenesis. Sunscreen should
contain antioxidant agent in addition to sunblock agent to be effective for prevention of photoaging
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and skin cancer. Plants due to their antioxidant potential are used in sunscreen formulation for
prevention of skin damage due to solar radiation (Tangadkar et al., 2022).

The present work was done to formulate and evaluate herbal lipbalm and herbal lotion by using
easily available natural ingredients for protection of lips and skin.

2. Materials and Methods

Procurement of materials:

The different plant species like Bixa, butterfly pea and Aloe leaves were collected from Pomburpa
and Mapusa respectively. Beetroot, Ginger, Coconut oil, lemon, from Mapusa market and other
ingredients like beeswax, vitamin E capsules, nutmeg oil, rose water were procured from Hindu
Pharmacy, Panjim, Goa.

Herbal Lip balm:

Preparation of Extracts:

20 gms of Bixa seeds (Bixa orellana) (Fig. 1), were taken in a mixer and 8ml of water was added
to it and ground coarsely. The liquid was strained using a muslin cloth and the extract was obtained.

20 gms of beetroot (Beta vulgaris) (Fig. 2), pieces were taken in a mixer and 8ml of water was
added to it and ground coarsely. The liquid was strained using a muslin cloth and the extract was
obtained. Lemon was cut and squeezed and the juice was strained using a muslin cloth. 10gms of
ginger was taken cut into pieces, 4 ml of water was added to it and ground. The liquid was strained
using a muslin cloth and the ginger extract was obtained.

(' '.Aﬁ!

Figure 1. Bixa seeds.
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Figure 2. Beetroot.

Formulation of Herbal lipbalm from Bixa and Beetroot.

6 gms of beeswax was taken in a beaker and was heated in a boiling water bath. 7 mL of coconut
oil, I mL of the lemon juice and 0.5 mL of ginger extract was added. To this, SmL of the extract
from Bixa seeds was added. Essential oils and vitamin E capsules were added drop wise with
continuous stirring. 2 drops of nutmeg oil were added for preservation. The mixture was transferred
from the water bath into a container and stored under refrigeration. The same procedure was
followed with beetroot extract.

Herbal Lotion

Preparation of Extract:

A dozen flower petals of butterfly pea (Clitoria ternatea) (Fig. 3) were taken in a cup of boiling
water and boiled for 15 minutes. The liquid was strained and the petals were discarded. The deep
blue colour of the extract was obtained. Aloe gel was extracted from the Aloe leaves by making a
slit and by scooping out the gel.

Formulation of Lotion:

2 mL of flower extract was taken in a beaker. 20 gms of aloe gel, 4 mL of rose water, 4mL of
coconut oil and vitamin E capsules was added. The contents were mixed till a smooth consistency
was obtained.

Evaluation test for Herbal Lip Balm from Bixa (A) and Beetroot (B):

Organoleptic characteristics: The prepared lip balm was tested for characters like colour,
appearance and odour (Vinodkumar et al., 2019).
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Figure 3. Butterfly pea plant.

Effectiveness Test on Paper: Lip balm was tested by applying a little of it on white paper. It was
used to determine the colour and effectiveness of the colour obtained (Hapiz et al., 2018).

Test for Spreadability:

This was tested by applying the product (at room temperature) repeatedly on glass slide to observe
the uniformity in the formation of the protective layer and determine if the product is fragmented,
deformed or broken during application. The criteria used for spreadability is as follows;

G-Good: Uniform, no fragmentation, perfect application, without deformation of the lip balm.

I- Intermediate: Uniform, few fragments, appropriate application, little deformation of the lip
balm.

B-Bad: Not uniform, many fragments, difficult/inappropriate application, intense deformation of
the lip balm (Chaudhari et al, 2022).

pH Test: Lip balm from the refrigerator was taken out and melted on a petridish. The pH paper
was dipped and the colour was compared with the pH scale reading (Hapiz et al., 2018).

Skin Irritation Test: It was done by applying the lip balm on skin for 10 minutes (Hapiz et al,,
2018).

Evaluation tests for Herbal Lotion:

pH Test: 0.5gm of sample was mixed in 50 ml of water The pH paper was dipped and the colour
was compared with the pH scale reading (Hapiz et al., 2018).
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Homogeneity: Formulation was tested for appearance and visual touch.

Appearance: Colour, pearliness and roughness were observed.

Removal of Formulation: Sample was applied and tested how easily it was washed away.
Irritancy Test: It was applied on the skin to check if any side effects were seen.

Dye Test: To determine the type of emulsion 1 gm of lotion was taken and to it scarlet red dye
(Sudan IV) was added. The contents were mixed and a smear was prepared on the slide. The cover
slip was placed and observed under the microscope. If the disperse globules appeared red and the
ground was colorless the lotion is O/W (oil in water) type and in vice-versa it is W/O (water in oil)
type (Mawazi et al, 2022).

Stability Test: The lotion was tested at room temperature and at high temperature if melting took
place. The sample was kept at room temperature (30 °C) and examined after several days. For high
temperature, small amount of sample was taken in a beaker and heated in a water bath to 40 °C
temperature and results were noted.

BOTANIQUE
HERBAL COSMETICS

BOTANIQUE @01 I
HERBAL COSMETICS o ML cosmi! !

Figure 4. Herbal Lipbalm A and B. Figure 5. Herbal Lotion.

3. Results and Discussion:

Two Herbal lipbalms were prepared one with with bixa seeds giving orange colour (A) and with
beetroot giving pinkish red colour (B) (Fig. 4). The herbal lotion prepared was pale blue in colour
(Fig. 5). All the evaluation tests were done the results were recorded in a form of table.

The herbal cosmetic products i.e., Herbal lip balms and Herbal lotion prepared and evaluated were
found to be good and could be used safely. The herbal cosmetic products were named as
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‘Botanique’.

The primary purpose of lip balm is to provide an occlusive layer on the lip surface to seal moisture
in the lips and protect them from external exposure. Dry air, cold temperature, and wind all have
a drying effect on skin by drawing moisture away from the body (Chaudhari et al, 2022). Herbal
lip balm nourishes the lips, hydrates and protect the lips affected by the dryness. It can also be a
better option for treatment of various lip issues such as chapped or cracked lips.

Both the lipbalms from Bixa and Beetroot evaluated for organoleptic characteristics like colour,
odour, and appearance showed good results (Table 1).

Table 1. Evaluation of Herbal Lip Balm.

PARAMETERS OBSERVATIONS
Bixa Lip Balm (A) Beetroot Lip Balm (B)

Colour Orange Pinkish red
Appearance Smooth Smooth
Odour Pleasant Pleasant
Spreadability test Good Good
Effectiveness Good Good
Skin irritation test No Irritation No Irritation
pH test 7.0 7.0

The colour test on paper with beetroot was pinkish red and with bixa was orange (Fig. 6). No
colour change was observed in lip balm, even after two months of preparation and storage in
refrigerator. The colour of the herbal lipbalm exhibited appropriate appearance regardless of
storage conditions. No irritation was seen when applied on the skin for more than ten minutes. The
lipbalms showed good spreadability and hence could be easily applied on the lips (Fig. 7a & 7b).
The test for pH was neutral for both the lipbalms (Fig. 8).

Figure 6. Colour test on paper for Lipbalm A and B.
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Figure 8. test for pH for lipbalm.

To be effective in preventing sunburn and other skin damage, a sunscreen product should have a
wide range of absorbance. During the storage and handling of cosmetic formulation spreadability
and viscosity are the prime parameter which affects the formulation acceptability (Vasant et al.,
2021). The formulated herbal lotion obtained was pale blue in colour with a pleasant odour (Table
2). When formulation was kept for long time, no change in colour was observed. It was uniform
and smooth and hence easy to apply on the skin. The formulated herbal lotion exhibited no redness,
inflammation and irritation. The pH of the lotion was 6.5 (Fig. 9). The lotion was oil in water
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emulsion type (O/W) (Fig.10) and lotion was easily removed by washing with tap water. It was
stable even at high temperature.

Table 2: Evaluation of Herbal Lotion.

PARAMETERS OBSERVATIONS FOR HERBAL LOTION

Colour Pale blue

Odour Pleasant

Spreadability Uniform and Smooth

pH 6.5

Irritancy test No Irritation

Dye test Oil in water emulsion (O/W)
Stability test No melting at high temperature

Figure 9. Test for pH for lotion. Figure 10. Dye test for lotion.

4. Conclusion

In today’s scenario, people are more health conscious and thus herbal cosmetic demand is
increasing day by day as they are environment friendly and safe to use. There is common belief
that chemical based cosmetics are harmful to the skin which increase the awareness among
consumers for herbal products. Herbal cosmetics are prepared, using one or more herbal
ingredients to treat different skin ailments and for the beautification. This work done showed that
herbal lip balm and lotion made from plant materials and natural ingredients can be easily prepared
and can be used safely. Herbal lip balm is also a better option for treatment of various lip problems.
The herbal lotion prepared can also be used as a sunscreen lotion as it has Butterfly pea flower
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extract which has an antioxidant as well as sun protecting factor. There is tremendous scope to
launch simple herbal formulation techniques using natural ingredients.
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Abstract: A wide range of applications of exfoliated Graphite powder have been investigated
using D-Glucose in recent studies. In this study Graphene oxide was sucessfully synthesized
using Hummer’s method. Further Graphene oxide was adorned with iron oxide nanoparticles to
form reduced Fe-doped Graphene oxide (r-FeGO). Synthesized Graphene and its derivatives was
characterized using X-ray diffraction (XRD), UV-Visible spectroscopy and Scanning electron
microscopy (SEM) which confirmed the formation of synthesized material. The sensitivity of
these derivatives was studied using different concentration of D-glucose solution. The r-FeGO
showed highest sensitivity as compared to other materials.

Keywords: Graphene oxide, Fe-dopped Graphene oxide, D-glucose, Sensitivity

1. Introduction

The graphene is a two-dimensional form of hexagonally ordered carbon atoms with a special
honeycomb structure made of carbon atoms that have undergone sp” hybridization. Because of its
numerous applications in various fields and its special qualities such as its zero-gap band structure,
high electron mobility, high thermal and electrical conductivity, high specific surface area, and
chemical tunability graphene is seen as a material for the future. Due to its huge theoretical specific
surface area (about 2630 m2 /g), it is the perfect adsorbent for removing pollutants from the
environment. The innovative techniques for separating graphene include chemical vapor
deposition (CVD), in which graphene is chemically produced on a metal substrate, mechanical
exfoliation, and layer-peeling off graphite using adhesive tape. Moreover, doping graphene and its
derivatives with heteroatoms like transition metals and alkali metals changes the electronic and
chemical properties of graphene, making it most suitable for the confines of affordable sensors
with realworld applications. GO is a derivative of graphene, obtained through the oxidation and
exfoliation of graphite. It consists of a single layer of carbon atoms arranged in a hexagonal lattice,
similar to graphene, but with additional oxygen-containing functional groups attached to its basal
plane and edges. These functional groups, such as epoxide, carbonyl, carboxyl, and hydroxyl, give
GO its unique chemical and physical properties. One of the defining characteristics of GO is its
hydrophilicity, which is attributed to the abundance of oxygen functional groups. This property
allows GO to readily disperse in water and other polar solvents, unlike pristine graphene, which is
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hydrophobic. The presence of oxygen groups also imparts solubility in various organic solvents,
making GO versatile for solution processing techniques in material fabrication. GO exhibits
tunable electronic properties depending on the degree of oxidation and the distribution of
functional groups. The thickness of GO layers typically ranges from a few to tens of nanometres,
with an average thickness of around 1.1 £ 0.2 nm for individual layers. In the field of sensors,
GO’s high surface area and ability to interact with analytes through functional groups make it ideal
for gas sensors, biosensors, and chemical sensors. Its biocompatibility and ability to support cell
growth also make it promising for applications in tissue engineering, drug delivery systems, and
biomedical imaging. GO's unique combination of properties and versatility make it a highly
promising material for various technological advancements and applications across multiple
industries.

r-FeGO represents a specialized variant of graphene oxide that has been intentionally modified
with iron (Fe) atoms. This doping process involves incorporating Fe atoms into the GO lattice,
which can significantly alter its properties and functionalities. r-FeGO exhibits a unique
combination of characteristics derived from both GO and the integrated iron dopants. The presence
of iron atoms introduces magnetic behavior to the GO structure, making r-FeGO useful in various
applications such as magnetic separation, magnetic sensors, and magnetic resonance imaging
(MRI) contrast agents. Furthermore, r-FeGO retains the advantageous properties of GO, such as
its large surface area, chemical reactivity, and biocompatibility. These characteristics make r-
FeGO suitable for diverse applications, including catalysis, sensing, environmental remediation,
and biomedical technologies. r-FeGO is synthesized through various methods, including chemical
vapor deposition, hydrothermal synthesis, and chemical reduction of GO in the presence of iron
precursors. The doping level, distribution of Fe atoms, and resulting properties of r-FeGO can be
controlled through precise synthesis techniques. The ideal sensor is able to detect minute changes
in its surrounding environment. Due to the planar and consistent arrangement of atoms in a
graphene sheet, every atom within the sheet is exposed to the surrounding environment. In recent
years, an enormous number of sensors and biosensors based on graphene and its related materials
have been accounted for: (a) clinical applications like detection of glucose, cholesterol, H202,
dopamine, ascorbic acid and uric acids; (b) environmental applications, for instance, for detection
of heavy metal ions and pesticides; and (c) food sciences, for instance, for detection of
erythromycin, tryptamine, and many more. Heteroatom-doped graphene materials have attracted
great attention of mainstream researchers because of their enhanced physicochemical, optical,
electromagnetic and structural properties, when contrasted with undoped graphene. The doping of
heteroatoms in the graphene structure is known to enhance the wettability of graphene materials.
Graphene derivatives doped with heteroatoms are highly promising materials for applications such
as energy storage, fuel cells, electrocatalysis, sensing etc.

Specific capacitance is a critical measure for sensors, representing the capacitance per unit area of
the electrode material, such as graphene oxide (GO) in glucose sensors. It directly influences the
sensor's charge storage ability, impacting sensitivity and response time. In electrochemical sensors,
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a higher specific capacitance improves performance by enhancing detection accuracy and
responsiveness. This capability is vital across various applications, including environmental
monitoring, healthcare diagnostics, and industrial process control, where precise measurement and
adaptability are essential for safety and efficiency.

Glucose is a main component in blood to provide energy. The naturally occurring form of glucose
is D-glucose. Glucose sensors with graphene-based enzymatic as well as nonenzymatic detection
are of tremendous importance. The enzymatic glucose sensors are quite sensitive and selective
whereas non-enzymatic sensors have attracted a lot of attention due to their stability, reliability
and sensitivity. The comparison of graphene-based sensors and graphene-less ones has revealed
that graphene-based sensors are better in all aspects such as sensitivity, detection limit and many
more.

2. Experimental Work

2.1. Synthesis of Graphene Oxide

Graphene oxide (GO) was synthesized using Hummers' method. 6.0 g of graphite powder was
dissolved in 140 mL of concentrated sulfuric acid (H2SO4). To this mixture, 18 g of potassium
permanganate (KMnOs) were gradually added, initiating an exothermic reaction. The mixture was
then agitated for approximately 30 minutes at 50°C to ensure thorough oxidation of the graphite.
Further 300 mL of deionized water were added to the reaction mixture, and it was stirred for 20
minutes at 90°C to further facilitate the oxidation process. Subsequently, 1000 mL of deionized
water were introduced, and 30 mL of hydrogen peroxide (H20:) were added dropwise. Stirring
continued until the color of the solution changed from dark brown to a yellowish hue, indicating
the completion of the oxidation reaction. The suspension was then acidified with a 1:10
hydrochloric acid (HCL). The resulting precipitate was separated by centrifugation and washed
several times with distilled water until the pH 7. Finally, the precipitate was dried at 80°C for 24
hours.

2.3. Synthesis of reduced Fe-doped Graphene Oxide

0.30 g of graphene oxide (GO) was sonicated in 400 mL of deionized water to homogeneous
suspension. This suspension was then transferred to a round-bottom flask. Further an aqueous
solution was prepared by dissolving 0.66 g of ferric chloride hexahydrate (FeCls-6H20) and 0.76
g of ferrous sulfate heptahydrate (FeSO4:7H20) in 10 mL of deionized water. This iron salt solution
was added to the GO suspension. The mixture was heated to 80°C with constant stirring to facilitate
the reaction. Further the pH was adjusted to 10 using 30% ammonia, and the mixture was stirred
and maintained at 80°C for 30 minutes. Subsequently, 2.0 g of trisodium citrate was introduced
while raising the temperature to 95°C, resulting in a black-colored suspension. The precipitate
obtained was centrifuged several times. Finally, the obtained product was dried at 60°C.
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3. Results and Discussion

3.1. X-Ray Diffraction Measurements

X-ray diffraction (XRD) was used to examine the crystal phase and to investigate the interlayer
spacing for Graphite powder, GO and r-FeGO. The X-ray diffraction (XRD) pattern in figure 3.1(a)
shows the peak which was obtained at 26=26.63° having interlayer spacing of 0.39 nm. The
crystallite size was found to be 22.80 nm. The intense peak obtainbed at 26=26.63° having (002)
plane confirms the pure form of graphite. On the other hand, in figure 3.1(b) 26 value was observed
at 20=11.49°. The crystallite size was found to be 7.00 nm. It has been noticed that diffraction peak
of pure graphite was found to be at 260=26.63°. The disappearance of peak at 26.63° having (001)
plane confirms that the compound is completely oxidised after treatment of oxidation and
exfoliation of graphite result in the formation of oxygenated functionalities. The above crystalliite
size were obtained using Debye Scherrer’s formula.

From X-ray diffraction pattern figure 3.1(c) it shows no sharp and narrow peak. This amorphous
XRD pattern confirmed the presence of Fe nanoparticles in the samples. The characteristic peaks
are not detected possibly because of the existence of iron compound that overwhelm the weak
carbon peaks.
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Figure 3.1. X-Ray Diffraction pattern of (a) Graphite powder (b) GO (¢) r-FeGO.
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3.2. UV-visible Spectroscopy

UV-visible spectroscopy was used to measure the absorption and reflectance of radiation in the
UV spectra range. Figure 3.2 (a) displays the UV-visible spectrum of Graphite powder which
shows no remarkable absorption peaks due to stack layer of graphene only composed of graphitic
carbon. Whereas in figure 3.2 (b) spectra of GO shows that the GO structure is more ordered due
to the presence of the carbon rings at the base plane of the structure. The degree of the conjugation
can be determined from the Amax value. If there are more n—n* transition the less energy needs to
be used for electronic transition which has higher Amax. The Amax of the prepared GO is 238 nm
which is almost similar to the reported value. The observed shoulder at around 300 nm suggests
the presence of n—mn* transitions in carbonyl rings. This confirmed the formation of GO.
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Figure 3.2 UV-Visible spectra of (a) Graphite powder (b) GO recorded in aqueous solution
in the range of 200-800 nm.

Figure 3.3 SEM image of (a) GO (b) r-FeGO.
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3.3. Scanning Electron Microscopy

Scanning electron microscopy was used to analyze the morphology and composition of the
structure. Figure3.3 (a) shows the SEM image which displays the structural and morphological
characteristics of GO. The image depicts GO as a disordered solid composed of closely associated,
thin and overlapping sheets, forming wrinkled and layered structures. These characteristics are
attributed to interactions between oxygen containing functional groups, promoting efficient
adsorption due to exposed surfaces on the crumpled GO sheets. Figure 3.3 (b) shows the SEM
image which shows the morphology of rGO-iron oxide depicts crumpled wave like graphene
sheets and presence of iron atoms inside the graphene sheets.

3.4. Electrochemical Measurements

3.4.1 Cyclic voltammetry (CV)

The cyclic voltammogram was recorded using D-glucose as an electrolyte having 0.1, 0.2, 0.3 and
0.4 M concentration. The three electrode setup was used where Platinum wire (Counter electrode),
Ag/AgCl (Reference electrode) and Glassy carbon as working electrode. The CV was recorded at
10, 30 and 50 mV/s having potential window of-0.2 to 1.4 V. Using the Anodic current of different
concentration at 10, 30 and 50 mV/s. Anodic Current (A) v/s Concentration (M) was plotted where
slope obtained depicts the sensitivity of material at 10, 30 and 50 mV/s.

Table 1. Shows sensitivity for Graphite, GO and r-FeGO at different scan rate.

Sensitivity
Scan Rate(mV/s) Graphite  Graphene oxide r-FeGO
10 1E-06 1E-06 4E-06
30 2E-06 2E-06 SE-06
50 2E-06 3E-06 6E-06
Average Sensitivity 1.667E-06 2E-06 SE-06

Table 1. shows that as the scan rate increased, the sensitivity of the materials also increased, likely
due to a larger surface area. Graphite powder had an average sensitivity of 1.667E-06 A/M, serving
as a baseline. Graphene oxide (GO) exhibited a higher average sensitivity of 2E-06 A/M compared
to graphite powder, suggesting that GO was more responsive to D-glucose due to its enhanced
electrochemical properties. However, reduced iron-doped graphene oxide (r-FeGO) demonstrated
the highest average sensitivity at 5E-06 A/M, indicating that the combination of reduction and iron
doping significantly boosted its sensitivity. Consequently, r-FeGO showed the highest sensitivity
among the tested materials, making it the most effective for applications involving D-glucose
detection.
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Figure 3.4.1 Current (A) v/s concentration (M) plot at 10, 30 and 50 mV/s using different

concentrations of D-glucose of (a) Graphite powder (b) GO (¢) r-FeGO.
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4. Conclusion

In this study GO was synthesized from pure graphite powder using Hummer's method. Reduced
Fe-doped graphene oxide was synthesized by using GO as a matrix. The synthesized compounds
was characterized by UV-visible spectroscopy which proved that Graphite powder showed no
remarkable absorption peaks due to stack layer of graphene whereas GO proved that the GO
structure is more ordered due to the presence of the carbon rings at the base plane of the structure.
From XRD plot the peak obtained at 26= 11.46° having (001) confirmed the formation of GO,
whereas for r-FeGO no sharp and narrow peak was observed this amorphous pattern confirmed
the presence of Fe nanoparticles in the samples. SEM images displayed the structural and
morphological characteristics of GO and r-FeGO. The Sensitivity in D-Glucose was compared for
exfoliated forms of graphite where better sensitivity was obseved for r-FeGO which confirms that
presence of Fe can increase the detection limit.
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Abstract: Application of statistical tools in social science research enhances the credibility,
accuracy, and generalizability of research findings. From designing surveys and analyzing
complex datasets to understanding causal relationships and forecasting future trends, statistical
methods are vital for addressing the diverse and intricate problems within social sciences. The
present study is to explore various tools which are available to social researchers. Significance
of descriptive statistics , inferential statistics , methods of bivariate and multivariate techniques
etc. are discussed in this paper. A detailed account of factor analysis and multiple regression
analysis 1s also given for the perusal of the researcher. As social phenomena become
increasingly complex, the role of statistics will continue to expand, providing researchers with
robust tools to generate meaningful insights that can impact public policy and contribute to
social progress.

Keywords: Regression , Multicollinearity , Eigenvalues , ANOVA ,Correlation matrix
Introduction

Statistics is an essential tool in social science research, helping researchers collect, analyze,
interpret, and present data to uncover trends, patterns, and relationships in social phenomena. From
psychology and sociology to economics and political science, statistical methods enable
researchers to make data-driven decisions and develop theories grounded in empirical evidence.

The present study illustrates the various applications of statistics in social science research and
how it enhances the rigor and credibility of research findings. An attempt is done here to outline
the essential role that statistics play in enabling social scientists to analyze and interpret complex
social data with precision and clarity.

Materials and Methods

Some of the broad areas in statistics with various statistical methods that can be explored are being
discussed below.

1. Descriptive Statistics

Descriptive statistics are used to summarize and describe the main features of a dataset. This
includes organizing data in a way that is easy to understand and interpret. Social scientists often
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use descriptive statistics to:

Summarize Survey Results: Social scientists commonly conduct surveys, and
descriptive statistics help them present data on central tendencies (mean, median,
mode) and variability (range, standard deviation) of variables like income, education
levels, or political preferences.

Visualizing Data: Researchers use graphs, tables, and charts to provide a visual
summary of the data. For example, a histogram might show the distribution of age
among participants in a study on public health.

Comparing Groups: Descriptive statistics can compare groups on various variables.
For instance, comparing average income levels between different demographics or
regions.

2. Inferential Statistics

Inferential statistics allow researchers to make predictions or inferences about a population based
on a sample. This is crucial in social sciences where researchers cannot study entire populations

but rely on smaller samples to draw conclusions. Key applications include:

Hypothesis Testing: Social scientists test hypotheses about relationships or differences
between variables. For example, researchers might test whether there is a significant
difference in job satisfaction levels between men and women in a given industry.

Estimation: Inferential statistics, such as confidence intervals, are used to estimate
population parameters based on sample data. For example, a political scientist might
estimate the proportion of voters who support a candidate based on survey data.

Regression Analysis: Regression is used to determine relationships between variables.
In social sciences, it can explain how one or more independent variables (e.g.,
education level, age) influence a dependent variable (e.g., income level). This helps to
understand the underlying dynamics of social issues.

Correlation Analysis : Correlation analysis is used to compute the degree of association
between two variables. If the variables are directly proportional , then the correlation
will be positive and if they are inversely proportional , then the correlation will be
negative. However the coefficient of correlation ranges from -1 to + 1 only. For
example , the correlation between height and weight of students may be positive while
the correlation between price and demand for a product may be negative.

3. Multivariate Analysis: Multivariate analysis involves examining multiple variables

simultaneously to understand complex relationships between them. This is particularly useful in
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social sciences where phenomena are often influenced by numerous interconnected factors.
Common techniques include:

Factor Analysis: Social scientists use factor analysis to identify underlying variables, or "factors,"
that explain the pattern of correlations within a set of observed variables. For example,
psychologists may use this method to identify underlying personality traits.

Cluster Analysis: Cluster analysis is used to group individuals or entities that share similar
characteristics. This technique can be applied to classify different socioeconomic groups based on
income, education, and lifestyle factors.

Multivariate Regression: This technique extends regular regression to involve multiple predictors,
helping social scientists understand how different variables together influence a particular
outcome. For example, how education, work experience, and location collectively affect wages.

4. Survey Design and Analysis

Surveys are one of the most common data collection tools in social sciences, and statistical
methods play a key role in both the design and analysis of surveys:

Sampling Techniques: Social scientists use statistics to design appropriate sampling techniques
(e.g., random sampling, stratified sampling) to ensure that the sample is representative of the larger
population, reducing biases.

Reliability and Validity Testing: Researchers apply statistical techniques like Cronbach's alpha to
measure the internal consistency of a survey, ensuring the reliability of the responses. Validity tests
ensure that the survey measures what it intends to measure.

Data Weighting: In survey research, especially in national surveys, statisticians often apply weights
to the data to account for oversampling or undersampling certain groups, allowing more accurate
population-level conclusions.

5. Causal Inference

Understanding cause-and-effect relationships is a major goal in social sciences, and statistics
provide the tools to identify and measure these causal relationships:

Experimental Designs: In experimental research, statistics help determine whether a treatment or
intervention (e.g., a new educational program) has a significant effect on an outcome (e.g., student
performance). Statistical significance tests like t-tests or ANOVA are often used to assess the effect.

Quasi-Experimental Designs: When random assignment is not possible, social scientists use quasi-
experimental designs to infer causal relationships by comparing treatment and control groups

Page 37 of 55




before and after an intervention.

Propensity Score Matching (PSM): PSM is used to control for selection bias in observational
studies by matching individuals with similar characteristics across treatment and control groups.
For instance, it can be used to assess the effect of a social policy on employment rates by matching
participants with non-participants on similar characteristics.

6. Time Series Analysis

In social science research, time series analysis is used to analyze data that is collected over time.
This type of analysis helps in identifying trends, cycles, and seasonal variations in data:

Economic Forecasting: Economists use time series analysis to forecast economic indicators such
as GDP, unemployment rates, or inflation trends. It helps policymakers anticipate and respond to
changes in the economy.

Behavioral Trends: Sociologists and psychologists may analyze trends in behavior over time, such
as shifts in public opinion, crime rates, or health outcomes.

Policy Impact Assessment: Time series analysis can assess the long-term impact of social policies
or interventions by tracking relevant variables before and after implementation.

7. Social Network Analysis (SNA)

Social Network Analysis (SNA) is a statistical technique used to study the structure of relationships
between entities, such as individuals, organizations, or countries. It has the following applications.

Understanding Social Structures: SNA helps researchers examine how individuals or groups are
connected through social networks, allowing an understanding of how information flows or how
influence is distributed.

Mapping Influence: Political scientists use SNA to map networks of political influence, identifying
key actors, decision-makers, and their relationships within political systems.

Organizational Behavior: In organizational studies, SNA is used to understand communication
patterns within companies and to identify potential areas for improving collaboration and
efficiency.

8. Cluster Analysis

Cluster analysis is used to group individuals or entities that share similar characteristics. This
technique can be applied to classify different socio economic groups based on income, education,
and lifestyle factors.
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9. Qualitative Data Quantification

While social sciences often rely on qualitative data (e.g., interviews, observations), statistical
techniques can be applied to quantify this data by the following methods.

Content Analysis: Content analysis involves coding qualitative data into categories that can be
statistically analyzed. For example, researchers might quantify the number of times a specific
theme appears in interviews about political participation.

Sentiment Analysis: This is used to quantify the sentiment (positive, negative, neutral) expressed
in qualitative data like open-ended survey responses or social media posts.

Results and Discussion

Having discussed various methods and statistical techniques in social science research , now let us
study in detail about two important multivariate tools a) Factor Analysis and b) Multiple
Regression

(a) Factor Analysis

The goal of factor analysis is to simplify data by identifying structures or patterns that explain the
variation in a dataset. Factor analysis is particularly useful in fields like psychology, social
sciences, and marketing, where many variables may be correlated with one another. By identifying
patterns in complex data sets, factor analysis helps streamline research and provide deeper insights
into latent variables driving observed outcomes.

Key Concepts in Factor Analysis:
1.  Observed Variables: These are the measured variables in your dataset.

2. Factors (Latent Variables): Unobserved variables that are inferred from the observed
variables. These represent the underlying structure that explains the correlation between the
observed variables.

3. Factor Loadings: Coefficients that explain the relationship between observed variables and
the latent factors. A higher loading indicates a stronger association between a variable and
the factor.

4. Communality: The proportion of each observed variable’s variance that is explained by the
factors.

5.  Eigenvalues : A measure of how much variance is explained by each factor. Factors with
higher eigenvalues explain more variance.

Page 39 of 55




6.

Rotation: A technique used to make the output of factor analysis easier to interpret by
adjusting the factor loadings. The most common types are varimax (orthogonal) and oblimin
(oblique) rotations.

Types of Factor Analysis:

1.

Exploratory Factor Analysis (EFA):Used when you don’t have prior knowledge about the
structure of the factors.

The goal is to explore the underlying structure and determine how many factors exist in the
data.

Confirmatory Factor Analysis (CFA):

Used when you have a preconceived theory or hypothesis about the number and nature of
the factors. It tests whether the data fits a specific factor structure.

One should be familiar with the data before selecting the correct type of factor analysis
including the total number of independent variables , number of dependent variables etc.
Computer software can be used to compute the correlation matrix.

Steps in Conducting Factor Analysis:

1.

Formulate the Research Question: Define the problem and determine which variables you
want to include in the analysis. Ensure that factor analysis is appropriate by confirming
correlations between variables (using a correlation matrix).

Check Assumptions: Adequate sample size: Larger sample sizes are generally needed for
factor analysis. A common guideline is to have at least 5-10 observations per variable.

Normality: Factor analysis works best when variables are normally distributed.

Multicollinearity: High correlations between variables are needed, but excessive
multicollinearity should be avoided. Use Bartlett’s Test of Sphericity and Kaiser-Meyer-
Olkin (KMO) Test to ensure that factor analysis is appropriate.

Extracting Factors: Principal Component Analysis (PCA): A commonly used method for
extracting factors by transforming the original variables into a set of uncorrelated
components.

Maximum Likelihood: Another method used for factor extraction, particularly when working
with normally distributed data.
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10.

11.

Determine the Number of Factors: Eigenvalues : Retain factors with eigenvalues greater than
1.

Scree Plot: A graph that shows the eigenvalues for each factor. You can retain the number of
factors before the "elbow" in the plot. Cumulative Variance: Retain factors that together
explain a significant portion of the variance, typically aiming for around 70-80%.

Rotation: Apply rotation to make the factor loadings easier to interpret. Varimax (Orthogonal
Rotation): Assumes that factors are uncorrelated and simplifies the factor structure. Oblimin
(Oblique Rotation): Allows for correlated factors and is more flexible in representing real-
world scenarios.

Interpretation of Factors: Look at the factor loadings to see which variables are highly
correlated with each factor. Variables that load highly on the same factor are believed to
measure the same underlying construct. Name or label the factors based on the group of
variables that load on them.

Assess Model Fit (for CFA): Use model fit indices like Chi-Square, RMSEA (Root Mean
Square Error of Approximation), CFI (Comparative Fit Index), and TLI (Tucker-Lewis
Index) to determine how well the model fits the data.

Example of Factor Analysis:

Suppose you conduct a survey measuring different aspects of job satisfaction, such as work-life
balance, salary, management, job security, and career development. Factor analysis can help you
reduce these variables into a smaller set of factors like:

Job Benefits: Grouping variables such as salary and job security.

Work Environment: Grouping variables like management and work-life balance.

Applications of Factor Analysis:

Psychometrics: Identifying underlying personality traits, attitudes, or intelligence factors.

Marketing: Reducing customer preferences into broader dimensions (e.g., product features).

Finance: Identifying common factors driving stock returns or economic indicators.

Social Sciences: Exploring hidden structures in survey data, such as attitudes or beliefs.

Limitations of Factor Analysis:

There is subjectivity in deciding the number of factors and interpreting the factors. It is sensitive
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to sample size and requires careful validation when applying the results to a broader population.

(b) Multiple Regression

Multiple regression analysis is a statistical technique used to examine the relationship between one
dependent (outcome) variable and two or more independent (predictor) variables. It allows
researchers or analysts to determine how changes in the independent variables influence the
dependent variable, while controlling for the effects of other variables in the model.

Key Concepts in Multiple Regression:
1.  Dependent Variable (Y): The outcome variable you're trying to predict or explain.

2.  Independent Variables (X1, X2, ... Xn): The variables that you believe have an influence on
the dependent variable.

3. Coefficients (B1, B2, ... Pn): These represent the strength and direction of the relationship
between each independent variable and the dependent variable.

4.  Intercept (Po): The value of the dependent variable when all independent variables are zero.
5. Error Term (¢): Represents the unmeasured factors that influence the dependent variable.
A Multiple Regression Model
The general form of a multiple regression model is:
Y=0o+PiXi+B2Xo+.coooeiin.n. + PBn Xn+eg
Steps in Conducting Multiple Regression:
1.  Formulate the Hypothesis:
2. Identify the dependent variable and the independent variables.
3. Check the assumptions of Multiple Regression models
Linearity: The relationship between the dependent and independent variables is linear.
Independence: Observations should be independent of each other.

Homoscedasticity: The variance of errors is consistent across all levels of the independent
variables.

Normality of Residuals: The errors (residuals) should be normally distributed.
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Multicollinearity: Independent variables should not be too highly correlated with each other.

Model Fitting:

Use software like Excel, SPSS, R, Python, or others to fit the model to the data and estimate
the coefficients for the independent variables.

Model Evaluation:

R-square (R?): Represents the proportion of variance in the dependent variable that is
explained by the independent variables.

Adjusted R-square: A modified version of R? that adjusts for the number of predictors in the
model.

F-statistic: Tests the overall significance of the model.

P-values for coefficients: Assess whether each independent variable is statistically
significant.

Standard Error: The precision of the coefficients’ estimates.
Model Diagnostics:

Check for multicollinearity using Variance Inflation Factor (VIF).
Plot residuals to assess homoscedasticity and normality.

Identify any potential outliers or influential points.

An example of a Multiple Regression Model

Suppose you want to predict a student's exam score (Y) based on the number of study hours (X1),
previous academic performance (X2), and class attendance (X3). The regression model would be:

Y=B0 +P1 X1 +P2Xo+e

Types of Multiple Regression Models:

1.

2.

Linear Regression: The relationship between dependent and independent variables is linear.

Polynomial Regression: Used when the relationship between variables is nonlinear but can
be modeled using polynomial terms.

Logistic Regression: When the dependent variable is binary (0 or 1).
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4, Ridge and Lasso Regression: Used when multicollinearity is an issue or for variable
selection, adding penalty terms to the regression model.

5. Each of the above models has its specific use cases depending on the nature of the data and
the research question being addressed.

Conclusions

Most of the statistical techniques have been discussed in this paper. As there are various statistical
tools available , the selection of the most appropriate tool by the researcher is of paramount
importance. Therefore the researcher has to decide the techniques only after collection of data and
looking at the complex structure of the data . The number and significance of decision variables
should be clearly defined. Multiple regression and factor analysis are very strong methods in social
science research . However , a layman can take the help of statistical softwares for the technical
analysis , at the same time interpretation of the findings should match with the objectives of the
research . Research methodology also may be strictly followed.
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Tt TRl STTOTR ShIAL-ohrEh! YeToshi SATTRTeTHT ShIreiaeaT UqerTeh ek (AR 27:1-
1) A=A feaT qur drddea seeiish SRET Hieh 8aeh Hoaeld 331 HIg el (Frymer-Kensky 112).
I ST MieeTiehTeh &I HI¥Ed = HSuTe Yo fed T, T STRIe! Afsheea EECR]
TTSieh TLETOT feaqT=it SR STTET 3737 FEUIET (Goldingay 94). § Sh1Ie ST SIecaTe ae&d famia
FET WA S[ETH AT ST HieTeh I STefl §T0f SATIel 7 Ak el (Daly 63).

3. HIqETTh geeh AT T hed

FeieATdT fUqeETe <iehel STTEH T YwdTdeshid STacie el HIqedTeh Heahiat W faadt shermeht
ST, T, TelehT, Tt 3T, TeTel 2T HTqerTehie shelT fuqemren devt fat oTTaet Jaeiq STt Teieme
TG fawrdTd. BT S STEiHel fUqeeh ST ATqemshreaT f5uel foriemeh 3Treer fao gam
AT faredoes Yedi= Hxieh AT 37T A=l FhidT.

SATSTETH BT AT SEHTIA Eiehi WK SISl T AR 3N & fa= IoTd graadT (Scd<ht
21:10). A= SHIOT STThIsITeh SSTeRTell SATRTEE Hegell el @l shar=il fsiehre et (Icut 27)

ST AT Hed =T A Lok H=AAT fGdHT e Hdl, “areca] e el Hadl el
RYRid 371 ST STEdI. q1aeT qaq fa<l #ecd HH1 STra  Tdeh 7197 €41 STH Sfiect STl
d 138d1” (Beauvoir 6). HIGERITh Bl AT SRIA=AT ek HeT T Tieam FHISTAAT qied
TCIE YT Had! qUITe SR,

4, UGS R’ AT ufers Teaehiaett faaqet

T 3 SATTr=aT T 693 G T JEshiqeaT (oRToTT ael! Ueh gfeluft 9at HezeT, ST el S1met
fott ST SIERR Tl & T YrdTdeshiaed il 9 FEd Seohe ST, Sadiar SITH Had
FoRT HHTSiTeR ST efieh Seerie ot et hadT. e St = et dfonl Tedshid Heserd.

SRR “fAtat FferT” & HoheaT- AT 8T ATacdl e fehT TR el ST Fweht
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WErehT TSI b, B 3191 QL= HehedHT YrdTdeshiaed ol Tal shed Yidearid ST, sTetish
n@awwan?m AT AT e 3R Torsror Showa afers qedehic qarelaal (essentialist) et fogd
ﬁmaﬁw AT 7 HigdT,

"SI STCHAT S ATHT, U1 ol S ST (Beauvoir 267) BT fa=aT SaUi-t sgaTa feititen sifereht
AHTS{h SierEeer W fedT, S dedTdeshidedn SR @I ARTieedr ik ST STt

BIRICEIRISIGIN
6. W fugw
HEFel e T Eftcaelt sTTesiiend qur STefiree ST el qar ST o A deaTdeshiaed ST

FerToT THTaE ATET AR SIei=aT fieshT=il HTEWE ST hedl. ol Sid, SRR o4,
o o . v O A
HTHITT ST § TSR [UFETeh Feih 63l faera.

AR B fHershrer o e wevier, “Ha@rre YidiHieed, Haarl 93, d reedrd #dcd,; d
MY TRACTT ATd qUH AT, 379 FAAT o GH Gedl Hed TMGe3ard” (Beauvoir 143).

GedTcioshided st fersiie fiqem diewid shoetl &t saa e feht SeTsied ST,
7. TvwRe

GTdeshiaed g ST AIqeaTh Beehis [qHH § SER=T F 498 49 @l Teshiaedl
formrefier Siaasl AiTTeT Sitg =l Higeiaid gfost Tedehidedn sheial foieh Heigret Stadt giumT=R
W 3T, deTdesh HEeraun fucerres St Sfdfofsiia shidT ATt dret a1t fdT, STedr s
STEidedT™ gl AN T STei=aT SIHT $ideTeish Hesl GHsT ST @i U HIcTel Hiehe
EACIASIGIN
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TRAT AR AHTEEE T 38T
T, feaset I
T Y119, iUl T, 92 Aaad TeTfaerer™, Ferq9l - M 403507, TRd

silvester.vaz@gmail.com

TTIIT: T ST Sl TTHTH, TR a1 AT ST AT (T 3T i it
WRATT Tl T Aar. AR TRt qesrel |ig HaT AU 8 et S
FEUTITS FHSTAT. WA TTHTeR= S[=I1E SATRIeel! 81 AR UTHT= HhHul STaeided e
TS ST AR UTHTERT forehrTeaT STaEafaeft formm SiTar 9= 2 SRR |ret Siad)
TR ARSI ST STTRTeeT ATeare Ta&d ad et 31T foreft — ferefime — Areamenfareft —
AR T G el ISV SIIA el & HeHid Tear AhGTH=RR Jeeid SARreest

LN e .. 2
Al (o=l U Slleedl HIHT.

IEMEICIC CICE

ATTITRIIAeT ST STTeei! 37T AreReTfiTemhe THTe ATeaw STf3TeeaT 2T ol Hewl! U hall
HTEH ST form sl g QueTehish dT0l Secd el asii ol STHT T I A0 Jefed Hrall
QU AR ST, HT90} SefcalTell GSil (G TSI Tl shed T df ST STl § SRuided 1,
TR, EdTaeT diel ST FTa Q197 Ao hell ST BT T ST 3T I ATeareH
ST ATFHUTHTIAHSTAT ST HeeT. S STRATHIA TR TG FARITHT=RIA HTe A I
B9 I Teoct BT [T HTATE IcT hall.

ATEAHAT IH:
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o1 T ST ST H FeaTal W SAHT <A1 AlshiedT o Sf Tt A&y =eid HATRIee
TS AR BT EJd AT (YATSH ).

TRIATd STRTCIT= JUe HeeTd. T cilehish ST, Shestall, haqded! sTaed =i A1eehl SATRTee”
(PGB 158). ARATT 1A el do5@ TS Tal ST Fecar=l AIasmer & Tof A
TSRETe 400 T 100 =AT STSHTHT sSR!, BT UATT HifSeedT ACAHERIAT=AT, A1eH qeai<aT SATERH
A AN ATeshi T ST U qramd STTel WRATd TRTeh AshTediel hedi a@ie q1e
T HATRIEAT. T ARTHT=RI ST 33 HTMTec & HITTT ST 10T U7 “STRIS i 1d ST idedT
IR ST ST 7l &€ AR AlhIedi ST ATRATLIT HesTd didT TSR BT sTefdidet!
FeqAT e AT (13T 146). TR 319 ARTTHERRAT AT T TRUAT AW 7T SESTaed ™
STET B AT TeheIohioT TATAed™  STdTel. YA wiHiae e, e’ T e §

3158 T Eeapd I FeUICATL ATl BT 4T e qaR SITedTd. &1 sTeid i YR T A1ed shetea
HeaTal foraR hedl R A1 et He ATard HATfTecdT= T3 SATal.

ATRUTHTERIT QRIS SATRTCTT STETT TR T “ATedehcrdl I gHfferddaea siar (Rig 146) 31t
T TASIIT TRATHH I Hifseed AT, TR=Ted TN ofiid ekl ATESdTg AT, “IRdTd A
TGS ATl ATCAHEATET o5 Ueh Yot o0l foreft 701 shidTet” (Fe3e® 158). HTEH hicsicell H-1e
e TSTeTa SRTATe. el GO Foreftd ST ST STRTee. SHid SiTed! qehaR S&d, ATl Efdecd
ST, &I ST TSI T Hleet ROy HIGUTal A arul fefier shell qur drel ST dret Hegeh 1
T BT Yehl ST, STcitehleh, AT ATHIG T ATehT heoes, “HANe feetral feardt ot ueh Arerfish
T SATRTCA (HeITeaohT). ST BT ST, Tcllehioh, STATTa YIchish STVATEhIHI AT Feviiecd
T, B IRAT H ST AR Hi Toreaigreh STRICTAT qrer qT0} 2EaT Set. & AT SATRIe!.
ST =8, =T AT Rk HTa TRl Hede! 70T o — H AT [orelT SUshIeh BTeedl. 8 ATqfarar
AT, “BIT AR STER B ST forefl SUerrreh BTeed! il AT’ FeuIerd. e H=1
ATRIRT FET HTfeedl 7 I T FevTeT e aTfiteear” (R 147). wHiter o forshmarta
HARTTh SHTACT GeIHRTAeAT RIchil shedT STRICT a1 Teh Frisfid st €t wrhl ATqRch! =
qUT URTChT STTHT & Shooes A1 vod wedl ATGIeh! Sl SEeha! SIUMd SHTe dTdaedT qeeddrel,
e Tefl SUTEAT SHAT= o1 STeHTeh A ATqHea= GaTd GHHE Bdel] (W 10). &I TTer=
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ST, AHedie HIzfieh Tagar=R SITeaR Feiaadiel Fesieh Tiargdr™ Ioil -l Wit o foeft
STTdeh ATl ST ikt Gfier Feed BIaT STTel. diehi ITedl faad Bl o SAlehi=l  “TAeRerd” SATE,
FIqaca Shor seraret e A qER Srar foehr cRedr SRl FeuIerd. ARt & 3
AR SRR, 8 HATRFER ATRERd FEl hall? EIea Haeriqed™ a=d

TR ATRTTHTERAT ISTTA I Ui

“SATAR T YT 3. forefl & /T STl qeiet ST, wad aaehrd 3y &1 farefiel sjfiret sterer (qrmaa
50). 3T SIS BT BT Il HATell foFel shedl T SAlehisiord forefien STTiRTect ST=r|er e
TESTAT, ATRHATT qIaiiaell IUTS QT ST, T Fea=AT JUTE-al T F207 g foreft shtara o1t
TRAIT Ueh Ueal shged ™ ga fUesi Hi il arerdrd.

‘TS B SUTHHTTTe weht AR forefieh shtdit { STTEdT. TMiaT=aT Saeadish T8= e
Eer, diel TTO TMETeR U8 -8 BT e AHHHaTdall cleh [orer=l W shedl qSi, ST, 3cad
AT, ST Fsieh TagaR FATHR FUl SXd SRR SR foell drd. Jerean daaie
T A, ST seefaeREEl Wl T — 9e Heeaed ™ sidra. M, d@iftd, I airer
AT TR doIahe, JUUTHAT Bioil SATaTe SET &ret st (e 150). €, =, T,
AT STl |1 T AT el SITeeaT dTel STeIehoT Sl SUTEERT |RTIAT STFa! ki e
QT FEWTT SATE. Seeadi=aT Sura-=al gt forefl ereffeh Ta=ar Seer sheard. foreft & sheean &
WG i THTOTIA ATCIcHeRAT STEAT a1 BT forefieh HTa A1ee FeurdTeh 3T,

%SﬂT-l'IZ\?T:

e AT AT, NG seeforehre Tl ST o |1t LUl SUTHe dTqd HIeh T[eet STTa
AT, ST HIEUFMACA o T e Tehd HelT TRMAT U7 T &9, ST BT, 7, €,
T ST ST Hie=AT Tl I TER Sfieedr JaihiE T whid Tod FHdrd. &
AR ST, AT T HERuTTdedT “faeaTedehd AT ATeATeHshdl &I ST TSITell TehTel
AT AT eh ST, FEUe foreft a7 SUTEehi |1et shoedl o TSiTet [+ foreft AiTeT F1ea wee.

3Tl A farefier ATeam= ®9 sTRicea™ w1 aradieRtons faefHres weo smar (=g 150).

geffeR eI W FE0T ARSI Alchaad = Scadi=aT HHar foefi= T 7801 Wi & forefiareai
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T FHEara. & fodff airer Jadadiean Ul T w0 g foefiHreat st daq strear. i
HIERTUT ek AT A TA=AT ST THT0] U8 o M AThuid ST, ST SUTEsh &l ATCISNTId
FICHR STAT T & ATCHT AT FEVCAT Teh SUTHATITET I ST T 31, 3T ITeeTal.
AT STt BTt SHeATehT AR ST, STHTd e SATHAT. o H1EL SaTel HI Hehd ol STl —
FICHR ST

FATHATEH:

g

forefieTeana e wum foreft |ret sard. wecar revrear fadl, wht STt e =i fag STt
HreurE forefiTeaid HATEdr. ATqeredded Al gard g foeiHres wan “foeidres &
ATFATLAT JASTET. AR QAT ALV, Heeh TorefiHTgaid ST (WeTedaht 48).

MERH T-1E fSoiehe Heldia TTean Sl STt Hedq STy ST, 3TR1 IiReerdia ermidaett
ST, ST, foreard, WHeT, 3A7eT fav 3TaT. BTehT AN ATqHERded, gHsreade, forefl- wotdea
fawfor Siradt Areredis o Star. sweiaue fadiareaiaa faef=n Wi o @l digact
ATEAHAT TAhich ST I fear, il ArdacaT Hesdl st 3T+a AT T2, dIded™ di
S (RiQ 151). Fecar= R forefHTeaidet A1ed U ST quT &1 ATeatavehiid e, Feeh
U7 T HIaT ST e TeTeh “AR1eaTe” T&d ST ST,

ST e TorefTes TTer s} SUTEehich ATIU 1T shect ilehieh ST TR fa@aT ST afeht o
3T ISR IS JfHTE Hedeall Tl SIufla diehi ST, a1 forefiAreamaet! FTeamerend,
et {STehaT TS qUT Heht, S1€aT JUTT ST ST ferefirgamsh Aishiear= Ta&d il Sfejsh TN,

R IeTE STl Nl HRUTH AN “faferred quaden faferqed sar st fafemreames
AT Ted HTal ST, awfér%ﬂﬂ?ﬁ ATCIEATR FﬁBFITZéJT 3Tﬁ1=€01€ra’ (Rid 152) qur
W%ﬁlﬂ?ﬁﬂﬁwgﬂﬁmwldqmmm T FIT forearTae faeft — farefimea - mﬁrﬁ

W%WWWW%WW TiehT “TANTEY TAIshehetl’ (performing
folk art)aasﬁm%vrc’m.

THFHEITH SANTET ARSI ARATCAT AFTEST frefTeaTe iifid “ArRTea” Fevrerd. &l A&y
Areheherid frefiret afreT forfih SATeai=a STTadTe SHLdTd qor @il S et et ar=t
ASISTOT, SETT= HTo8, TRAT TR X TohT I o iy Heirg @ forefiream qesrel oeeh. ardaca
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ST AT Jeh SfTTes TEUTITS SheadTd. BT Ueh FecaT=! TSIl T S A1EH o NS off FEUTear
forefiTe efieh BeideT SR AT &1 forefieh SATEdTd ST i STErd Brae off A=
TR T FAT.

T FreATed ST ATHATE BT S ATCATSAT sheedlT (I TaeT Tt ST FAhEHgiT
ST foefiTeer FeudTeh AdT STed i Merel SR, fohedier mrarer S, et fég - foredia
GHTSI ThaT o sheed| fRreeral SITR & URUTeh SATh1eaT el |T1at ST, el qdesT=al
FHhT IcEdl AT STt shTedl TR 1 Fgul §TeX ST, e Sadl SSNidedT shidf it
HTIS HET ST AT Gl FrozalTSt THTST “XUal BIU[h =< AT Qefdi=l ARG AT
F9TTeTe5 TS TEUT THATAT HTeaid T 3T+ JFdT Ji=1 STTarit T80T TR § foremies Sesaard
(TR 53-54). TS He) ABRIAeATE FedaTe! THISTT RETHIT ScqaT=aT HIaedT 8T e’ 8
TorefiTed |TeX SHLdTd SR H13e AT fohEdier TS, FHurslt §HIS HIHiaTeir=ar e HAdH

oz’ a1 “Thed’ a1 ‘oA Ted” § TRIRIF AThTe TTe FHLl,

WA AAIRUTHT= &1 G HATEH S qIof. i dewia STt JHTsiia SISt i et stedt
QAR ST ATFATEATAT STt ShedHT st AdT. HRATT ATRUTHIT ITH G ST,
AR [STON ATqread AT erelieh HIATd. FTCARITA HTGLehT AT (e Fe0T ST, Hleaiau ATqareasi
foreft g wo 30 Sem foefiAeaiaat s, foefi=n wom shta s e ued faefereaTe
AFATCATS T&T HiEl STet. AT, faefiared, Aeatae ST Ahed el STaeaed™ R

aof gt
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