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INTRODUCTION 
 

 

 

 

 

  



 

A STUDY ON THE IMPACT OF ADVERTISEMENTS ON 
CONSUMERS WITH SPECIAL REFERENCE TO COSMETICS INDUSTRY 

1.1INTRODUCTION 

Cosmetic advertising is the promotion of cosmetics and beauty products by the 
cosmetic industry through a variety of media. The advertising campaigns are 
usually aimed at women wishing to improve their appearance commonly to 
increase physical attractiveness and reduce the sign of ageing. 

Cosmetics are constituted mixtures of chemical compounds derived from either 
natural sources or synthetically created ones. Cosmetics have various purposes. 
Those created for personal care and skin care used to cleanse or protect the body 
or skin. Cosmetics designed to enhance ones appearance can be used to conceal 
blemishes, enhance ones natural features (such as eyebrow and eyelashes) add 
color to person’s face and can be used to change the appearance of the face 
entirely to resemble a different person, creature or object. Cosmetics can be also 
designed to add fragrance to body. 

                                The manufacture of cosmetics is dominated by the small number 
of multinational corporations that originated in the early 20th century, but the 
distribution and sales of cosmetics is spread among a wide range of businesses. 
The world’s largest cosmetics companies are L’Oreal, Procter & Gamble, Unilever, 
Shiseido, and Estee lauder. In 2005, the market volume of the cosmetic industry in 
the US, Europe and Japan was about EUR 70 billion a year. In Germany cosmetic 
industry generated 12.6 billion of retail sales in 2008, which makes the German 
cosmetic industry the third largest in the world, after Japan and US. German 
exports of cosmetic reached 5.8 billion in 2008, whereas imports of cosmetics 
totaled 3 billion. 

 



1.2 SIGNIFICANCE OF THE STUDY 

The use of cosmetics and the impact of advertisements in influencing the society in 
using cosmetics and their result in cosmetics industry particularly in this 21st 
century has been dealt in this study. The changing attitude of people regarding 
beauty has enhanced the need for this study .The study analyse the effect of ads in 
influencing and encouraging the target group in purchasing the product.More over 
it also emphasis on the benefits and drawbacks suffered by the cosmetic industry 
through these ads . 

1.3 SCOPE OF STUDY 

Now a days cosmetics has become the part of man’s day to day life. Even men 
doesn’t stand back in from using cosmetics for their grooming and make over. The 
barriers of gender is also ignored in this. After the penetration of more cosmetic 
brands the competition has  increased to next level. The fittest will survive rule is 
applied in the market. The scope of the study is to understand and evaluate the 
measure and impact that the advertisements make in this sector and its effects on 
cosmetics companies. The area under study is the people of Ernakulam district. It 
also studies the future growth of the industry and creativity in ads. 

1.4 Problem Statement 

Ever since the attitude of the people has changed regarding beauty the need for 
change in cosmetics industry was evident. The growing popularity for being 
original and natural compelled the industry to change from the traditional 
approach of beauty to the new era of beauty. The study aims to find the various 
modes through which ad agencies help the cosmetic industry to get success in 
their attempt to adapt themselves to the changes and also the ill effects of relying 
ads in this process. 

 

 

 



1.5 METHODOLOGY 

1.6.1  RESEARCH DESIGN  

The research mainly focus on collecting  Data from the respondent using 
questionnaire and analysis of data in order to arrive at a conclusion .The data was 
analyzed using basic statistical tool. The data collection was primary and secondary 
in nature. The total sample size for this research study was  respondents. In this 
research paper the data collection was done through primary and secondary 
medium. 

1.6.2  COLLECTION OF DATA  

 Primary data- Primary data for the project are collected by supplying 
questionnaires among the respondents within the study  Secondary data- 
Secondary data are collected from books, internet, and newspapers. 

1.6.3  SAMPLE DESIGN  

Sampling technique used for this study is convenience sampling. Convenience 
sampling is a type of non- random sampling used for collecting samples of the 
target population that meet certain practical criteria like geographical location, 
easy accessibility or the willingness to participate are included  for the purpose of 
study.   

Population- The population considered under this study is limited to Ernakulum  

district   

Sample Size- A sample of 138 respondents was taken by supplying the 
questionnaire   

The methodology of the study has been summarized  below:  

Sources of data  Primary and secondary data   

Sample Size :138 RESPONSES 



Sample area  :Residence of Ernakulum district   

Sampling design:  Convenient sampling   

Sources of primary data:  Questionnaires   

Sources of secondary data : Internet, journals, newspapers   

 

1.6.4  TOOLS FOR ANALYSIS:   

The collected data are analysed with the help of statistical tools like Percentage 
analysis is the method to represent raw data as a percentage for better 
understanding of collected data. Percentage refers to a special kind of ratio. 

1.7  LIMITATIONS 

* Out of total number of population only 138 number of population were able to 
be included in the study  . 

*Sometimes, the busy schedules of people restricted the data collection   

* Lack of previous studies in the research area 

*  The study was conducted based on the responses of the people so it may 
contain sampling errors  

 * Response of the people is not enough to get a inclusion and they were not co-
operate enough for the study  

* Constraints of a particular location   

1.8 KEYWORDS 

Natural cosmetics: They are products that contain only natural raw materials – 
mineral resources and ingredients of plant or animal origin. In addition, they 
should be obtained as a result of such processes as: filtration, extraction, drying, 
distillation, pressing, milling, lyophilization and sieving. 



Artificial cosmetics: Synthetic chemicals are mainly present in the form of 
preservatives and fragrance agents. It is true that not all of the synthetic 
chemicalpresent in the personal care products cause adverse health effects but 
these might have some dangerous ingredients that are being classified as 
carcinogen i.e. it might cause cancer in consumer’s body. 

Niche Marketing: It is the subset of the market on which a specific product is 
focused. 

Green washing:It is theprocess of conveying a false impression or providing 
misleading information about how a company's products are more 
environmentally sound. 

OBJECTIVES 

*To study about the current situation of cosmetic industry. 

*To study the change in behavior and attitude of people towards new era beauty. 

*To understand the change in demand of the people and the ability of the 
manufacturer to cater the demands. 

*To study the threats faced by the industry and its shortcomings. 

*To examine the consumer behavior towards cosmetics in Ernakulam district. 

*To evaluate the effectiveness of cosmetic advertisements and other promotional 
tools among consumers in Ernakulam district. 

CONTROVERSIES 

*Ingredients used in cosmetics: The key ingredients present in most cosmetics 
include water emulsifiers, preservatives, thickness, moisturizers, colors and 
fragrances which can cause harmful effects on skin. Higher rates of cosmetics are 
also a reason that gave rise to controversies. Itaffects on normality of life causing 
cancer, birth defects, developmental and reproductive impairments. 

 



1.9 CHAPTERISATION  

Chapter 1- Introduction: This chapter contains brief introduction of the topic, its 
scope and significance, problem statement, methodology adopted, keywords, 
limitations and chapterisation of the study.   

Chapter 2- Review of Literature: This chapter includes review of earlier studies 
related to startups.   

Chapter 3- Theoretical Framework: This chapter consists of concepts and, together 
with their definitions and reference to relevant scholarly literature, existing theory 
that is used for the particular study.   

Chapter 4 - Data analysis and interpretations: In this chapter, datas are analysed 
and interpreted based on various observations from the respondents.   

Chapter 5- Summary, Findings and Recommendations: It is the summary of the 
findings and recommendations. It contains the final conclusion of the study. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

CHAPTER 2 

LITERATURE REVIEW 
 

 

 

 

 
  



2.1 INTRODUCTION 

In any research, it is necessary to conduct a comprehensive literature survey to 
identify the scope and gaps of the study .Reviewing the previous study on the 
same topic will be helpful in giving ideas about the collection of data and its 
interpretation in the study .The research is conducted to know the impact of 
advertisements on cosmetic industry in Ernakulam city. Several researches where 
conducted in this topic by other researchers. Some of them are used or the study. 

2.2 LITERATURE REVIEW 

Kapil Mehtre, G Kavya Reddy, N Manaswini Reddy, Rohan Rajput, 
Nadiminti Rajesh Kumar 

Journal of Marketing Vistas 11 (1), 20-35, 2021 

 One of the major promoting tools is the product among the target population is 
the social media (SM).There are numerous factors that make social media platform 
as the best alternative compared to other promotion tools. Social media is cost 
effective and facilitates direct contact with the target customers.So, considering all 
the above aspects regarding the advertorial types social media has tremendous 
versatility in use and scope of study. Therefore the following study is being 
conducted to get substantial information regarding the effectiveness of various 
social media advertorial factors affecting cosmetics usage. 

  

 Alubala A Agneta 

University of Nairobi, 2018 

Facebook advertising is the new mantra for several brands. This study sought to 
investigate the effect of Facebook advertising on cosmetic sales and purchase by 
women in Kenya. Specifically, this investigation was directed by the following 
specific objectives: to determine the extent to which Facebook is used to advertise 
cosmetics products in Kenya, to determine the effect of Facebook advertising of 
cosmetics on attitude and belief of Kenyan women about the product and finally 



examine the effect of Facebook advertising on the buying decision of Kenyan 
women on cosmetics product. The study recommended that growth of social 
media advertisement awareness to be created among women at all levels in order 
to increase their attitude of purchasing cosmetics through Facebook and improved 
the quality of advertisements on Facebook. 

 R Sunderaraj 

ICTACT Journal on Management Studies 4 (3), 800-807, 2018 

The objective of advertisement is to study the Impact of advertisement on buying 
behavior. It is found that there is no relationship between age of the respondents 
and level of impact of advertisement and there is no relationship between income 
and satisfaction with advertised product at the time of using. 

  Alica Radtke says: 

The extensive literature review provides first evidence that the social media usage 
and cosmetics shopping behaviour differs between the three generations. These 
results show that advertisements are very useful in creating the awareness among 
the people but they are failed to build strong perceptions in the mind of 
consumers. 

 Samar Fatima, Samreen Lodhi says: 

International journal of management sciences and business research, 2015 
Advertisements are helpful in creating the awareness and perception among the 
customers of cosmetic products. This particular research was conducted on the 
200 young male or female who use different brands of cosmetics to check the 
influence of advertisement on their buying behavior while creating the awareness 
and building the perceptions. 

TIGRAN HARUTYUNYAN, DONARA GRIGOR; Social media advertising has become 
an important marketing channel for cosmetics companies. However, the social 
media advertising strategies of the main cosmetics manufacturers focus on the 
Millennials, although older customers generate a higher income. After a detailed 
analysis the results offer important implications for cosmetics companies: each 
generation has to be targeted differently when considering social media 
advertisement. 



 Charbel Abi-Ramia says: 

Celebrity endorsement in the cosmetic industry has been vastly growing 
nowadays. This research focuses on the impact of involving a well-known celebrity 
in advertising campaigns, and the influence it has on consumers’ purchase 
decisions. 

 Jianan Wang 

CONVERTER 2021 (7), 402-407, 2021 

 With the rapid development of the economy and e-commerce, and the 
improvement of per capita consumption levels, more and more consumers are 
looking for personalized products, and consumers are increasingly demanding 
cosmetics. In addition, cosmetics consumption in emerging markets in the Asia-
Pacific region, led by China, is proliferating. In 2013, China's cosmetics market 
surpassed Japan, becoming the second-largest cosmetics consumer in the world, 
accounting for 14% in 2019. In addition, the packaging cost of cosmetics accounts 
for a large part of its operating cost, and according to Estee Lauder's successful 
case, its reverse logistics  system saves the company significant cost and improves 
its logistics efficiency. Therefore, by analyzing 211 sets of data of 21 domestic 
cosmetics enterprises in 10 years, this paper establishes an evaluation system of 
domestic cosmetics reverses logistics to effectively evaluate the logistics efficiency 
of China's cosmetics industry. 

  M Adam, Nazish Hussain 

British Journal of Marketing Studies 5 (3), 79-121, 2017: This research is 
conducted on “impact of celebrity endorsement on consumer’s buying behavior”; 
this behavior judges the purchase intention of consumers in the field of cosmetics, 
this research only focuses on the buying intention of the female segment. 
Celebrity endorsement is made up of four main pillars that are credibility, 
attractiveness, product matchup and lastly meaning transfer. All these four 
elements combine to make up celebrity endorsement. The findings of this research 
report shows that the element of credibility (which is composed of expertise and 
trustworthiness) of the celebrity positively affects consumers intention to 
purchase cosmetics. Celebrities also transfer meanings to the product that 
positively influences consumer’s intention to buy cosmetics. This research also 



shows that people get more attracted towards celebrity endorsed advertisements 
than the ones that doesn’t have celebrities into them which ultimately leads them 
to recall the products (cosmetics) much easier because celebrities appeared into 
those advertisements. 

Impact of using Celebrity and Non-Celebrity in an Advertisement 

Akshay Khurana, Aman Aggarwal, Prabhsimran Kaur, Saloni Garg, Vipul Garg, 
Yash Aggarwal 

Available at SSRN 3908567, 2020 

In the current time of data blast and media impact, promotions assume a 
significant part in changing insight or considering buyer. Celebrities have been 
utilized for a wide assortment of cosmetics brands. There is restricted investigation 
on buyer impression of celebrity versus non-celebrity for the cosmetics items. 
Advertisers use superstar support to help in simple brand review particularly 
during buying circumstances. Mainstream big names like cricketers and film stars 
are considered as god by their sweet hearts, however it is fundamental for 
advertisers to build up the connection between cosmetics item and superstar by 
thinking about the kind of cosmetics item. The work of individuals who partner 
with promotion office to sort out which kind of and which medium is the awesome 
the most plausible for their image. Organization needs to arrive at expected 
advantages of endorsers either big name or average person to guarantee that they 
are not in clash with an association's worth framework or liable to produce 
contrary exposure. The motivation behind this paper is to study the factors like 
credibility, expertise, attractiveness, decision making behavior to study impact of 
celebrity and non-celebrity endorsers in cosmetics commercials on buying goals of 
clients. 

 Morag Martin’s history of the cosmetic industry in France examines the 
evolution of popular tastes and standards of beauty during the late 18th and 
early 19th centuries. 

Martin introduces readers to the social and economic world of cosmetic 
production and consumption, recounts criticisms against the use of cosmetics from 



a variety of voices, and examines how producers and retailers responded to 
quickly evolving fashions the newfound popularity of cosmetics raised serious 
questions. Critics—from radical philosophes to medical professionals—complained 
that the use of cosmetics was a threat to social morals and questioned the 
healthfulness of products that contained arsenic, mercury, and lead. Cosmetic 
producers embraced these withering criticisms, though, skillfully addressing these 
concerns in their marketing campaigns, reassuring consumers of the moral and 
physical safety of their products 

Impact of advertising strategies on the cognitive and behavioral component of 
attitude of women consumers 

Harminderjit Kaur, Bikramjit Singh Hundal 

Journal of Asia Business Studies, 2017 

The literature was scant in examining the influence of the mostly used traits on the 
purchase behaviour and the switching behaviour of consumers.  

The results indicate that repeated exposure, comparison of products and sexual 
appeals has a significant impact on the mind of consumers which determines the 
influence of advertising tactics.Due to the changing behaviour and the attitude, 
income level and media, the response of the consumers in the present study may 
not be relevant in the future period. 

A Study on Role of Television Advertisement on Cosmetic Purchase Among Youth 

Radha Vyas, Gautama Parmar 

Global Journal of Research in Management 9 (1), 29, 2019 

Television advertisements are the one of the important source for product 
promotion, with increase in the penetration of television and DTH (direct to 
home), it is become easy tool to reach to large number of population. Television 
advertising in India is the most popular advertising option. The present study was 
conducted to investigate role of television advertisement on cosmetic purchase 
among youth. 



Facebook advertising as a marketing tool: Examining the influence on female 
cosmetic purchasing behaviour 

Barween Hikmat Al Kurdi, Muhammad Turki Alshurideh 

International Journal of Online Marketing (IJOM) 11 (2), 52-74, 2021 

Social media platforms are widely used these days for the advertising and 
marketing of products. Facebook is considered one of the main social media 
platforms used by users these days. Currently, there are limited studies 
investigating the use of Facebook as an advertising communication platform, 
especially for the purchase of cosmetic products. This study targeted female 
consumers to ascertain to what extent Facebook advertising influenced their 
cosmetic buying behaviour through using a set of factors that were selected, 
namely, advertisement quality, advertisement design, message strength, 
advertisement repetitiveness, and message content. Smart PLS was used to assess 
the study model and to test the study's hypotheses. The study found that the main 
factors affecting consumer behaviour were advertisement quality and 
advertisement repetitiveness. The paper discusses the study's findings by 
presenting a set of implications and making recommendations. 

  

  

 

 

 

 

 

 



 

 

 

 

 

 

CHAPTER 3 

 THEORITICAL FRAME WORK 



3.1 DEFINITION  

 COSMESTICS  

Cosmetics are defined as “items with mild action on the human body for the 
purpose of cleaning, beautifying, adding to the attractiveness, altering the 
appearance, or keeping or promoting the skin or hair in good condition”. 
Cosmetics are constituted mixtures of chemical compounds derived from either 
natural sourcesor synthetically created ones. 

3.1.1 COSMETIC INDUSTRY 

The cosmetic industry describes the industry that manufactures and distributes 
cosmetic products. These include color cosmetics, like foundation and mascara, 
skincare such as moisturizers and cleansers, haircare such as shampoos, 
conditioners and hair colors, and toiletries such as bubble bath and soap. The 
largest cosmetic companies are Johnson & Johnson, L'Oreal Paris, Gillette, 
Neutrogena, Nivea and Chanel, Inc.The market volume of the cosmetics industry in 
Europe and the United States is about EUR €70b per year, according to a 2005 
publication 

3.1.2   ADVERTISMENTS 

An advertisement (often shortened to advert or ad) is the promotion of a product, 
brand or service to a viewership in order to attract interest, engagement and sales. 
Advertisements come in many forms, from copy to interactive video. An 
advertisement is different from other types of marketing because it is paid for, and 
because the creator of an advert has total control over the content and 
marketplace. 

3.1.3  COSMETIC ADVERTISMENTS 

Advertisement of beauty products by the cosmetics industry through Cosmetic 
advertising is the promotion of cosmetics through a variety of media. The 
advertising campaigns are usually aimed at women wishing to improve their 
appearance, commonly to increase physical attractiveness and reduce the signs of 
ageing. 

 

 



3.2 Category of cosmetics   

Specifically, there are seven categories of cosmetics and personal care products - 
oral care, skin care, sun care, hair care, decorative cosmetics, body care and 
perfumes. Further examples are listed in the diagram below. 

 

3.3  COSMETIC ADVERTISMENTS; 

Cosmetics advertising works by using several different techniques that encourage 
its target market to buy specific cosmetics and skincare products. The 
effectiveness of the advertising typically depends on convincing people that the 
product being advertised actually can improve their appearance and that, the 
audience, are in need of appearance enhancement.  

Depending on regulations regarding advertising claims in the jurisdiction where 
the advertising is featured, the cosmetics manufacturers and their advertising 
producers may use several methods to persuade individuals to make a purchase. 



These can include "angel dusting" and medical claims, as well as promises of 
general lifestyle enhancement. 

3.3.1 SOME OF THE STRATIGES USED FOR COSMETICS ADVERTISMENTS PURPOSE 
ARE: 

*Use Brand Ambassadors to Promote Products  

*Provide How-to Videos and Images 

 This is a lateral, “we can help you” ad strategy. Use it to express the benefit of 
your product or service. 

*Before and After” Strategy, Use this strategy to show life without the product and 
then life with the product. 

*Empathy Strategy, Use this strategy to develop the audience’s empathy towards 
a targeted audience. 

*Testimonial Strategy. This approach leverages a famous or non-famous consumer 
to support the quality or benefits of a brand’s product. 

* Demonstration” Strategy. This type of ad strategy focuses solely on ways to 
explicitly show the product benefit via a “demonstration. 

* Negative to Positive” Strategy. Use this strategy to turn a boring or negative 
perception about a product, brand, or market into a positive one by adding an 
extra or clever argument. 

* Competitive” or “Comparison” Strategy. Use this strategy to make either an 
overt or subtle reference to any differences between your product and a 
competitor’s product. 

THESE ADVERTISMENT TECHNIQUES CREATES A SENSE OF INSECURITY AND A CRAVING FOR 
CHANGE AND IMPROVEMENT IN THE MINDS OF TARGET GROUPS. 

THIS IS THE MAJOR IMPACT AND RESULT OF ADVERTISMENTS IN THE FIELD OF HEALTH AND 
BEAUTY. 



 

3.3.2 How Cosmetics Companies are Utilizing Paid Social Media to Grow Their 
Brands? 

Cosmetics brands look to build brand loyalty and awareness through key 
representatives whether in the entertainment industry or through rising social 
media influencers. Certain icons ruling social media today bring key consumer 
bases closer to the brands they associate with.  

Audience targeting strategies across various social media channels help build 
brand awareness and help lead to a growing number of sales. 

3.3.3Cosmetics company's exploited by ad agencies  

1. Excessive Thinness: Unhealthy body images in advertising  regardless of 
whether they are used to sell weigh-loss products or something else  project an 
unrealistic image of women's body weight, and according to HealthyPlace.com, 
can contribute to the development of anorexia, bulimia and other serious easting 
disorders in women. 

2. Sexual Exploitation: Sexuality can be a powerful motivator, and many 
advertisements use sexually explicit imagery to help sell their products. While 
sexiness in and of itself isn't harmful, reports from Jean Kilbourne and other 
activists cite an alarming trend of objectification and exploitation in advertising. 
Women often appear wanton, passive and child-like in advertisements, sending a 
message that such qualities are normal and even desirable in women. Even more 
disturbing, men receive the message that women should act submissive and 
wanton, and come to expect that in their relationships with the opposite sex. 

 

3. Ageism: Along with body weight issues, advertisements often depict very young 
and impossibly beautiful women. According to the "New Yorker" and others, 
advertisers covert young demographics since they often have more spending 
money. That can result in ageism, particularly against women, who may perceive 



images of unattainable youth as ideals to strive for. As women get older, they feel 
pressure to look younger, ignoring the natural beauty of a 50- or 60-year-old body 
in an impossible effort to retain a 20- or 30-year-old one. 

4. Consequence-Free Fantasies: Many ads present consequence-free scenarios 
with beautiful people enjoying, say, junk food or video games. Such images imply 
that one can live a healthy lifestyle by purchasing such products, when in truth, the 
opposite is often true. When coupled with other images presented to women -- 
thinness, youth and sexuality -- it creates a dangerous impression that such a 
lifestyle is attainable, when in fact it can often result in low-self esteem and 
damaging habits. 

3.4 LEGAL REGULATIONS ON ADVERTISMENTS OF COSMETICS BY COSMETIC 
INDUSTRY 

As mentioned above, it is legally possible to advertise cosmetic products. However, 
as is the case with the advertisement of any product, it is particularly subject to 
restrictions in the following regulations: 

Law on the Protection of the Consumer Numbered 6502 

Commercial Advertising and Unfair Commercial Practices Regulation 

Cosmetics Law 

Cosmetic Regulation 

Regulation on Health Declaration and Health Declaration of the Products Offered 
for Sale 

Especially as mentioned in the Regulation on Health Declaration and Health 
Declaration of the Products Offered for Sale, in the advertisement of cosmetic 
products; 

 

Phrases or implications for treating or preventing any disease, helping to cure, 
diagnosing, or correcting, regulating or modifying a physiological function, 



Statements that claim or imply that, as a result of pharmacological, immunological 
or metabolic effects, they renew, correct or change physiological functions, 

Statements referring to the effect of human medicinal product cannot be used. 

Ads for beauty-enhancing products seem to make consumers feel that their 
current attractiveness levels are different from what they would ideally be. 
"Consumers seem to 'compare' themselves to the product images in 
advertisements, even though the advertisement does not include a human 
model," the authors write. 

"Exposure to beauty-enhancing products in advertisements lowered 
consumers’“self-evaluations, in much the same way as exposure to thin and 
attractive models in advertisements has been found to lower self-evaluations," the 
authors conclude. 

3.5 BENEFITS OF COSMETICS; 

Cosmetics are products designed to cleanse, protect and change the appearance 
of external parts of our bodies. The key ingredients present in most cosmetics 
include water, emulsifiers, preservatives, thickeners, moisturizers, colors and 
fragrances. 

1 Emotional /mental benefits: Beyond physical health, cosmetics can help to 
improve our mood, enhance our appearance and boost our self-esteem. They can 
also help to exhibit personal style and, as such, are an important means of social 
expression. In a study by FEBEA, over 60% of respondents claimed that cosmetics 
have a positive impact on well-being, image, self-confidence and mood, with a 
large proportion (+40%) also identifying benefits in terms of social life, love life, 
family life, professional life and health. 

 

 

 



2 Functional benefits: 

Cosmetics contribute to wellbeing and healthy lifestyles. Our hands carry 
pathogens from contaminated sources; so simple tasks such as washing hands 
with soap can help prevent serious illness. Indeed, multiple studies have shown 
that the leading causes of child mortality in developing countries, diarrhoea and 
respiratory infections, can be prevented by hand washing with soap. The use of 
toothpaste, particularly when containing fluoride, reduces the prevalence of 
dental caries. Toothpaste reduces plaque and tartar, which can lead to tooth 
damage and gum disease. 

3 Economic benefits: 

     Beyond health, there are economic advantages to dental care: there is strong 
evidence that the benefits of preventing tooth decay far exceed the costs of 
treatment. Indeed, if we assume that, without toothpaste, total expenditure on 
oral health would be 5% higher, the total benefits of using toothpaste (in terms of 
avoided costs) would be approximately €26.5 billion by 2020-21. 

4 Innovational benefits: 

Innovation in our industry is never static. Constantly evolving consumer 
expectations with regards to product attributes and safety means new products or 
iterations are always in development, increasingly geared towards personalized 
solutions for individual skin and hair types, for instance.  

 

3.6 BROAD HEADS UNDER COSMETICS AND ROLE OF ADS IN THEIR PROMOTION  

Basically the cosmetics are of two types ;natural and synthetic 

3.6.1  Natural cosmetics? their composition? 

Natural cosmetics are products that contain only natural raw materials – mineral 
resources and ingredients of plant or animal origin. In addition, they should be 
obtained as a result of such processes as: filtration, extraction, drying, distillation, 



pressing, milling, lyophilization and sieving. Obtaining natural raw materials with 
the use of the aforementioned physical methods, which process the material to a 
small extent, allows to preserve the nutritional values, vitamins and beneficial 
substances found in the raw materials. Ingredients of animal origin can be used to 
produce natural cosmetics only when doing so is not harmful to the health or life 
of animals. Such raw materials are, among others, honey, propolis, lanolin and 
milk. In the production of natural cosmetics, it is also allowed to use cosmetic raw 
materials obtained in biotechnological processes, i.e. microbiological or enzymatic. 
Hyaluronic acid, among others, is obtained this way. 

In addition to raw materials of plant and animal origin, in natural cosmetics you 
can also find different kind of sea components (e.g. algae)essential oils, inorganic 
salts and oxides derived from minerals, natural emollients, dyes, emulsifiers (e.g. 
sucrose esters),naturally occurring active substances and preservatives (benzoic 
acid and its salts, benzyl acid, salicylic acid). 

3.6.2 Role of ads in promotion of natural cosmetics ; 

The ads in social medias and other printed medias helps to popularize the effects 
of these natural cosmetics by describing its benefits and ingredients which is from 
nature .They usually make use of natural backgrounds for these purpose and also 
the support of evidences from Vedas of ancient times are also taken by the ad 
agencies for the testimonials .Usually people have tendency to believe in Vedic 
medicinal evidence which is exploited by the advertising companies to market 
their client products eg. fair and lovely Ayurvedic skin care products ads ,Patanjali 
natural skin care ads  

3.6.3  Synthetic or artificial cosmetics and its components ? 

Artificial cosmetics  

Synthetic chemicals are mainly present in the form of preservatives and fragrance 
agents. It is true that not all of the synthetic chemicals present in the personal care 
products cause adverse health effects but these might have some dangerous 
ingredients that are being classified as carcinogen i.e. it might cause cancer in 



consumer’s body .Some of the ingredients can be neurotoxins, reproductive toxins 
that have been proven to affect the brain development and reproduction. Some 
ingredients can be cytotoxic that cause impairment to the cell existence which 
might result in immediate cell death by losing cell membrane integrity (necrosis) or 
the cell might undergo apoptosis. With all benefits, cosmetics and personal care 
products come as a parcel of never ending list of allergies. It can be skin allergy 
(permanent discoloration of skin), breathing allergy (damage to nose and nasal 
passage) and hair allergy (redness in scalp, hair fall, excessive dandruff, thinning of 
hair). Some agents can be labelled as hypo-allergic, even though they might have 
potential carcinogenic property. Many studies have been conducted on patient’s 
cosmetic products to study the undesirable effects caused by them to human 
beings. 

3.6.4 Role of ads in promotion of artificial ads 

Now a days people always have an argue to use chemicals for more effective result 
in a short span of time .This tendency of human beings are used by the ad agencies 
and cosmetics in dusty for their marketing .Usually modern and color full ads are 
used for this purpose to attract target group by using celebrities for promotion. 
These types of ads have a secret nature as it tries to hide some chemical 
ingredients and their quantities from the view of people who use them. The 
market demand for chemical cosmetics are more as it gives more shine and impact 
in less time. More over most of the makeup  products are of artificial in nature. 

3.6.5Natural v/s synthetic cosmetics  

As per the latest survey, women in the age group of 35-54 are increasingly inclined 
to go green with 69% favoring natural products. 6 in 10 women now read the 
product labels prior to purchase! The question is whether we are right in being 
wary of chemicals in our skin care. Are we blindly buying into natural brands or 
there is some scientific reason behind it? – everything is chemical and there is 
nothing like chemical-free! Everything including water is chemical. Better term is 
“synthetic” which generally means that a natural derived ingredient has been 
molecularly replicated in a lab to provide the same effect. 



Natural products are not always good! They might not be ethically sourced or 
organic. Mineral oil is natural but we would not like it on our skin and non-natural 
palm oil has a devastating impact on the wild life, hence again not preferable. In a 
nut-shell, it is not enough that your natural organic skincare product is “natural” 
but it has to be something more and that is “organic”. 

3.7 MOTIVATION FACTORS;  

Factors that motivates people to purchase cosmetics  

1.CONSUMER BUYING BEHVAIOUR: It is a decision process as well as an attitude 
of the people involved in purchasing and using products. Consumers make 
purchase decisions for buying small as well as large products. After recognizing a 
need or a want, consumers begin searching for products or services that fit their 
requirements. 

 2.Brand: The Brand is considered as a name and symbol of a company. Brand 
plays an important role in creating a positive image among customers. Brand name 
has the ability to create loyal customers as well as to retain market share of the 
company. Loyal customers always remain faithful or loyal to a brand, they 
repurchase it and through word of mouth they recommend it to others. 

3.Quality:  High quality cosmetics help to build and maintain the confidence of 
targeted customers and convince them to purchase it. Customers are concerned 
about the quality of cosmetic products before deciding to purchase them. To 
remain competitive among the competitor’s cosmetic firms should increase and 
concentrate more on improving the quality of products. 

4.Packaging: product labeling and packaging is a representative of manufacturer 
and act as the carrier of advertising messages and company slogan. Yang (2004), 
states that proper packaging create distinctiveness among the companies. 
Companies know about the needs of proper packaging and how a slight change in 
packaging results in their profitability. Therefore, now companies are completely 
focused on different aspects of packaging and thereby to reap high productivity 
and profitability. 



5.Price: Hermann et al (2007) research shows a relation between price and 
customer satisfaction. For purchasing a product price plays an important part and 
has a strong impact on the satisfaction level of customers. In another research, lee 
etal (2010) founded the relation between price and its impact on purchase 
decision. Khraim (2011), state that for a loyal customer price doesn’t matter and it 
effect on the purchase decision of customers. 

6.Advertising: Advertising can be considered as a subset of marketing mix (4P) 
that are place, promotion, price, and product. For promotion of a product, one of 
the main strategies used is advertising. In order to make awareness of a product in 
the mind of potential customers, advertising is an important tool and it influences 
the customer’s decision to buy a product. If advertising is attractive, then 
customers pays more focus on that and thereby creates a feeling towards the 
product and that leads to the way of brand promotion. Those who have loyal 
feeling show a positive attitude towards a brand. 

3.8 Gender and use of cosmetics  

It’s no secret women spend a lot of time and money on beauty. Today and AOL 
survey found that women spend about 55 minutes a day on beauty prep—that’s 
almost two full weeks a year. Financially, a survey from beauty e-tailorSkin store 
estimated that women spend $300,000 in their lifetime just on their faces 
(although they surveyed their own customers who are probably more product-
obsessed than the average woman).The concept of beauty has always been ever-
changing. As society continues to evolve, we have seen many trends come and go. 
Now a days the concept of beauty care is not limited to women .Today men are 
also very conscious about their looks and also never back out from grooming their 
self to look much better. 

Many industries have come under scrutiny for their uneven gender representation 
in upper management, but the beauty industry has largely been absent from this 
conversation. 



However, one increasing market demand seems to stay: the need for gender 
equality in the beauty industry. Men are known to have used cosmetics in Roman 
times, although it was frowned upon by society. Aside from traditional use and use 
in the arts, research shows that young men who are between 18–34 years old are 
more likely to use cosmetics. During the reign of Queen Elizabeth I, cosmetics were 
very popular among men, as they valued ghostly, powdered skin.[1Male cosmetics 
were originally targeted towards homosexual men, however, market research 
revealed that only a third of male cosmetic consumers were gay.Some men use 
beauty products to cover perceived flaws on their faces, such as acne marks and 
freckles. Additionally, some men use cosmetics to boost their physical appearance. 
Makeup has evolved through out the years . Men have found a way to use makeup 
very simply and organically, to create everyday looks for themselves without any 
stigmas behind it. The packaging of male cosmetics is generally simple. The colors 
are mainly blue, green, grey, white or black. Compared to women's cosmetics, 
there are fewer bright colors such as pink, red and purple .Male cosmetics include 
all cosmetic products intended for use by men, such as makeup, skincare products, 
hair care products, body care products, sun care products, perfumes, and other 
decorative cosmetics .The global beauty industry is worth over $500 billion, with a 
steadily growing 8% year-to-date (as of July 2018) in the men’s grooming market. 

Even the American Academy of Dermatology backs up the market statistics by 
stating that the basics of daily skincare for men and women are the same. 

From female perspective ,cosmetics and makeup are the essential part of their day 
to day life. it is also a custom to believe that a women should wear  cosmetics to 
be a women. Human beauty is a cultural construct that involves facial and body 
attractiveness. One modification to appearance that is pervasive is the use of 
cosmetics. This paper explores the consumption of cosmetic products among 
women as a form of ritualized social comparison with others and as a means of 
giving women individual control. First, the findings of an in-store exploratory study 
of 77 female cosmetics consumers are related to social comparison and the 
process of identity construction. Second, the results of an in-depth observation 
interview study of 12 female cosmetics consumers are used to elucidate the ritual 



and meaning of cosmetics consumption and its relation to individual identity. 
There is strong evidence to suggest that the ritualized acts of purchasing and using 
cosmetics serve to enhance personal identity construction and to give women a 
greater sense of cultural power and social agency in a postmodern world. 

3.8.1 Role of ads in balancing gender in cosmetics ; 

In today’s world gender discrimination is a serious taboo . The advertisement 
agencies cautiously strive toward making their ads gender friendly. Now a days the 
gender gap in beauty industry especially cosmetics and make up are growing 
down. Mealso interested in make up and beauty care ,hence ads for men 
grooming is of serious importance .brands  like garnier,nivea,fair and handsome 
[from fair and lovely ],beardo,the ustraa are some of the most commonly 
advertised cosmetics brands for men grooming. Many unisex brands and products 
are also in the market. Advertisements play a major role in  increasing the demand 
for these brand products . 

3.9 ATTITUDE OLD PEOPLE TOWARDS CONSUMPTION OF COSMETICS  

According to Fishbein and Aizen (1975), refers attitude, “it is a learned 
predisposition to react to favourable or unfavourable manner with respect to a 
given object. 

”Krech (1962), states, “an attitude as a person’s favorable or unfavorable 
evaluations, emotions feelings &action ways some objects or ideas, which leads to 
behave in a fairly constant way towards similar objects. 

Consumer buying behavior mainly depends on his attitudes.  

Specifically, the attitudes of consumers can have a critical role on beauty 
cosmetics buying behavior. The middle aged people have positive attitude towards 
beauty cosmetic products compared to young aged people. Through the beauty 
cosmetic products they try to keep young or give young appearance. And, Middle 
aged people almost they settled in their life. So they have the self spending power 



to buy beauty cosmetics products. Hence, they have positive attitude towards 
beauty cosmetic products compared to young aged people.  

Monthly family income does not have any influence on the attitude towards 
beauty cosmetic products. All categories of people want to maintain their self  

image regarding physical appearance among the society. Regarding occupation 
and marital status, housewives and married people have positive degree of 
attitude towards beauty cosmetic products. Compared to privately employed  

people and those doing business, house wives having time to take care about 
themselves. Married people have crossed certain age limit, for that reason they 
need to take care about their physical appearance. Now-a-days married woman 
have conscious about skin care and personal care.  

Hence, married people have positive attitude towards beauty cosmetic products 
compared to unmarried people. Apart from the above factors, consumers are 
having more conscious on quality, money value and brands of a beauty products.

 

 



3.10 PERSUASION AND CONTROVERSIES ON COSMETIC INDUSTRY AND 
ADVERTISMENTS 

3.10.1 PERSUASIONS /ADVANTAGES 

The obsession with youth and beauty sends thousands of people to stores 
searching for a quick fix. Looking into cosmetics retailers, teenagers are trying on 
makeup to make them look more mature while middle-aged women are sourcing 
for the best anti-aging cream for her skin. The beauty industry relies on all kinds of 
persuasion techniques to sell products. Brands like to rely on celebrities to sell 
their beauty products. “If the product is good enough for her, it’s good enough for 
me.” This philosophy is often the impetus behind advertisements for makeup, skin 
products, and hair products. This causes consumers spend extra money on items 
that might not be suitable or workable on themselves. Celebrities can also help to 
build brand awareness through promoting products as consumers believe the 
product is used by the celebrity and this can affect consumer's decision making. 
People not only expect to look good, but feel good too. Consumers expect the 
products will make them look better than they did without the products or even 
believe these products will make them more appealing like some of the models 
who advertise the products. Therefore, Advertisers use those buzzwords to appeal 
to a wider range of consumers and to wider their marketing strategy by targeting 
new generations and gain the attention of diverse consumers. 

3.10.2 SOME OF THE IMPORTANT ADVANTAGES OR BENEFITS OF COSMETIC 
ADVERTISMEENTS 

1. Target the relevant audience: When you start a marketing strategy, it is always 
good to know who you want to reach. Without a clear target group, marketing 
strategy is not going to be a success. 

2. Creates brand recognition: Achieving brand recognition is one of the most 
significant promoting goals for any business.. Fortunately, social media allows a 
simple yet powerful brand building. While comparing with traditional marketing, 



social media marketing has more benefits as it can get your image in front of 
customers substantially and effectively. 

3. Influencers strength: If you want to set up social media marketing services in 
the beauty industry, it is good to keep part of your budget free for collaborations. 
It is clear that more and more brands are looking for influencers themselves. For 
example, the American makeup brand Too Faced worked with the Indian YouTuber 
Tutorials on a makeup palette that was sold out in no time. 

4. Niche Marketing: Owning a small cosmetics business makes it easier for you to 
target specific niches, compared to larger companies that may feel the profit 
margin is too low to sell specialty cosmetics. For instance, you may want to focus 
on creating a line of makeup and skincare products for people with allergies to 
ingredients commonly found in most cosmetics. This helps you build a brand 
people remember when they need more cosmetic products or want to refer 
people who experience similar problems and need these types of special cosmetic 
products. 

5. Personalized Customer Service: Providing personalized customer service is a 
key advantage of owning a small cosmetics company. For instance, offering 
instruction on how to use the cosmetics and helping customers choose the best 
ones to match their skin type and tone gives you a way to build customer loyalty. 

6. Free Services: If you want to create your own product line, cosmetic labs may 
help you for free in hopes of getting the order when you’re ready to manufacture 
your line of products, according to Inc. Plus, new cosmetic lines that offer unique 
features, such as using organic products or being designed by celebrities, tend to 
get free coverage since publications and online sites are always looking for the 
latest and greatest in the cosmetic world. 

7.Easy to Showcase: Unlike some businesses, the cosmetic industry is all about 
how a product looks and works on someone’s skin. The advantage of this concept 
is that it’s easy to showcase the product in multiple ways, such as in its product 
packaging as well as in before and after photos showing people who use it. These 



images can appear on your website, social networking sites, in print and in 
television ads. 

3.10.3 CRITICSM/DISADVANTAGES 

Many campaigns have come under fire through their alleged use of pseudoscience 
and their promotion of unrealistic goals. Moreover, many campaigns are accused 
of inducing harmful habits on people (such as bulimia and anorexia), and leading 
to destructive plastic surgery practices. In addition, cosmetic advertising is often 
accused of excessively using photo manipulation to enhance the appearance of 
models, instead of using the cosmetics themselves, creating an unrealistic image of 
the product's benefits, Este Lauder for example .Cosmetics are a major 
expenditure for many women, with the cosmetics industry grossing around 7 
billion dollars a year, according to a 2008 YWCA report. Cosmetic retailers design 
advertising to alter women's attitudes toward cosmetics, encouraging them to buy 
more products. Many advertisers shape this attitude by encouraging women to 
feel dissatisfied with their appearance. The flawlessness of advertising woman is, 
in fact, an illusion created by makeup artists, photographers, and photo retoucher. 
Each image is painstakingly worked over: teeth and eyeballs are bleached white; 
blemishes, wrinkles, and stray hairs are airbrushed away. Media images convey 
normative information as to what an attractive body looks like that prompts 
women to evaluate their own body against this normative standard. More over; it 
adds to the cost of production  and price of product which leads to price war and 
increase a unhealthy competition in market. 

Deceptive Advertisements creates a bad image about the product and also affects 
the sales and distribution of the product which in turn leads to the collapse of the 
product and brand. 

Leads to Unequal Competition and Creates a Monopolistic Market creates 
unnecessary demand for useless products. 

 

 



3.11 Cosmetic industry today  

The impact of the COVID-19 pandemic on consumers’ perspectives of beauty and 
individual cosmetic product were huge .Consumers’ perspectives of beauty are 
impacted by a pandemic. Global consumers perceive skincare as an important 
aspect during the pandemic, while the importance of makeup fell after the 
outbreak. The awareness of skincare and makeup products has changed. The 
spread of the pandemic (SOP) has a positive impact on skincare products, but a 
negative impact on makeup products, except for eye makeup products, which was 
positive. Finally, the SOP was not significant in terms of consumers’ interest in 
masks. Fifth, interest in masks showed a positive relationship with interest in 
skincare products, such as cleansing products, while a negative relationship was 
observed with interest in makeup products. Overall, this study concludes that 
pandemics certainly have an impact on global consumers’ perspectives. As a 
pandemic spread, interest in skincare products increases, while interest in makeup 
products decreases. This study has academic significance in that it investigates the 
effects of consumption of cosmetic products during the stay-at-home rules. It can 
be used as standard information for setting marketing strategies in pandemic-like 
situations in the future. 

3.11.1 OPPURTUNITIES AND THREATS FACED BY THE INDUSTRY IN THE NEW ERA; 

Opportunities ; 

Increasing Availability of Small and Affordable Products: The desire to look fresh 
and alluring throughout the day among the Indian consumers is propelling the 
companies to introduce pocket-friendly sizes of their products, which can be easily 
carried everywhere. Currently, the market is flush with products in small packs or 
sachets. The launch of such products is important in small cities and rural areas. 
Availability of these pocket-friendly sizes has been turning out to be a major profit 
churner for the companies. Premium hair shampoo and conditioner brand such as 
TRESemmé has launched its range of shampoos and conditioners in sachets to 
increase the affordability of its products as well as to capture a broader set of 
women consumers. 



Rising Women Participation in Workforce: Young working women in the country 
are willing to spend on cosmetics to enhance their beauty. Moreover, the launch 
of new and innovative women’s cosmetics is luring them to purchase more 
products. 

Introduction of Innovative Products with Multiple Benefits: Products with 
multiple benefits such as anti-ageing, moisturizing and SPF protection are gaining 
prominence in the cosmetics industry. Foundation creams that are being 
introduced in the market include SPF protection moisturizers, are oil-free and do 
not clog pores. Such products with multiple benefits are in high demand, especially 
among young women. 

Changing Distribution Strategies: Increasing internet penetration is driving sales of 
cosmetic products through online sales channels over traditional retail formats. 
Rapid urbanization and changing lifestyles are encouraging consumers to purchase 
cosmetic products through online sales channels instead of traditional formats 

Growing Consumer Interest in Cosmeceutical Products: The raw materials used in 
the production of organic cosmetics are also produced without using any 
chemicals or pesticides, they are perceived to be completely safe by the 
consumers.  Hence, consumers are switching to organic, natural cosmetics and 
Cosmaceuticals that are free from harmful chemicals. Moreover, the increasing 
number of health issues due to chemicals in cosmetics and rising levels of pollution 
in major cities is driving people to switch to cosmeceuticals, organic or natural 
cosmetics instead of standard chemical based cosmetics. 

These are some of the opportunities or benefits for cosmetics industry to sustain 
in the market . 

Threats or challenges  

The beauty industry shapes girls, boys, men and women around the world. From 
putting make-up on Barbie at a young age to picking out the blush you want to 
wear at your wedding, the beauty industry is in every stage of life. There are 
problems in the beauty industry ranging from representation to idealization and 



lack of regulation. Lack of regulation is the culprit of many of the problems with 
the beauty industry, especially in the United States. According to the FDA, “The 
law does not require cosmetic products and ingredients, other than color 
additives, to have FDA approval before they go on the market. 

Green washing 

Green washing occurs when a company spends more money marketing their brand 
and products as environmentally friendly and safe rather than spending money to 
actually make their brand and products meet these qualifications. 

Chemical Catastrophe  

Chemical ridden products, vague ingredient labels, and hidden chemicals are three 
of the major problems with the beauty industry. All these problems stem from one 
major source: lack of regulation. 

Marketing Myths 

Bloggers, TikTok, beauty magazines, influencers, and companies are all responsible 
for marketing myths in the industry. And trust me, there are a lot of them. Unless 
you have a medical background or are extremely knowledgeable in beauty and 
health, the myths are hard to debunk on your own. 

Difficult Access to Beauty Education Learning about the ingredients in your 
products is quite the hassle. It involves deep dives on google and lots of clicking to 
find trustworthy sources. 

Idealized Beauty and Poor Mental Health; 

Social media, beauty stores, and magazines showcase unrealistic images of beauty 
in their advertising and marketing efforts. Professional photo shoots and editing 
portray beauty as flawless, airbrushed skin with no blemishes or scars. Thick lips, 
thick lashes and thick eyebrows. Voluminous shiny hair. I could go on and on. 

 

 



Revolving Body Expectations 

It feels like there are new diets and new workouts to partake in every year in order 
to maintain revolving body expectations. One year society says you need thick 
thighs and a big butt, the next society says you need to be stick thin. Working to 
maintain these expectations is draining and potentially dangerous to our nutrition 
and mental health. 

All of these are challenges faced by the beauty industry in the new era. The 
perception about beauty had changed a lot in this century. People believe to be 
natural and ordinary than artificial .The whole concept of fairness is changed and 
the myth about fairness or whitening is beauty is thrown out from the industry. 
The industry is showcasing more innovation in thoughts and products, but the fact 
that competition in the area is high and vigorous cannot be ignored. Thus 
advertisements and promotion techniques plays a vital role. 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

CHAPTER 4 

DATA ANALYSIS 



DATA  ANALYSIS AND INTERPRETATION  

Analysis an interpretation of  data is necessary to understand the problems arrive 
at conclusion. Data analysis transform the data into information of the research. 
Data interpretation draws the conclusion from the data collected. 

 

This  chapter includes the response obtained  from 132 respondents of Ernakulam 
city,in the form of tables ,graphs and diagrams. 

 

 TABLE 4.1 

  GENDER OF RESPONDENTS  

GENDER  NO.OF 
RESPONDENTS  

PERCENTAGE  

MALE  17 12.9 
FEMALE  115 87.1 
TOTAL  132 100 

 

                                                                FIGURE 4.1 

GENDER OF RESPONDENTS

 

 

 Inference : Among  the respondents 12.9 % and 87.1% are female .From the above table it is 
clear that majority of the respondents are female. 

  



  TABLE 4.2  

   AGE OF RESPONDENTS  

AGE RANGE  NO.OF RESPONDENTS 
BELOW 25 52 
ABOVE 25 80 
TOTAL  132

 

 FIGURE 4.2 

   AGE OF RESPONDENTS  

Inference : Classification on the basis of age of respondents shows that majority of the 
respondents;60.60% belongs to the age group of above 25 that is youth.
%  of the respondents belongs to the age group below 25 ; that is teenage.
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                                                                            TABLE 4.3 

                                                     CATEGORY OF RESPONDENTS  

CATEGORY NO.OF RESPONDENTS  PERCENTAGE  
STUDENTS  108 81.8 
EMPLOYEES  18 13.6 
OTHERS 6 4.6 
TOTAL 132 100 

 

                                                                        FIGURE 4.3 
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Inference :Among the respondents almost major part ;81.8% are students ,and 13.6%  are 
employed ones and .4.6% are unemployed or others.Thus majority of the respondents are 
students. 

 

 

 

 

  



                                                                             TABLE 4.4 

                                         NO.OF RESPONDENTS USING COSMETIC  PRODUCTS  

USING  110 83.3 
NOT USING 22 16.7 
TOTAL 132 100 

 

FIGURE 4.4 

                                       NO.OF RESPONDENTS USING COSMETIC PRODUCTS  

 

Inference : From the above table and chart it is observed that 83.3 % of the respondents are 
using cosmetics in their day to day life and rest of the respondents which is 16.7% are not a 
user of cosmetics. So major fraction of the  respondents ae using cosmetics in their daily life.  



                                                            TABLE  4.5  

                     PREFERENCE OF RESPONDENTS ON THE TYPE OF COSMETICS  

TYPE NO.OF USERS  PERCENTAGE  
AYURVEDIC  42 31.8 
CHEMICAL 14 10.6 
BOTH  76 57.6 
TOTAL 132 100 

 

                                                              FIGURE  4.5 

PREFERENCE OF RESPONDENTS ON THE TYPE OF COSMETICS  

 

 

 

Inference :From the above table and graph its clear that majority ie.57.6% of respondents are 
using both ayurvedic and chemical cosmetics ,and 31.8% make use of ayurvedic cosmetics and 
remaining 10.6% are the users of chemical cosmetics.  

 

 

 

 

 



 

TABLE 4.6 

MODE OF PURCHASING COSMETICS 

MODE NO.OF RESPONDENTS  PERCENTAGE  
OFFLINE 74 56.8 
ONLINE 58 43.2 
TOTAL 132 100 

 

FIGURE 4.6 

MODE OF PURCHASING COSMETICS 

 

 

Inference :From the analysis most of the respondents that is  56.8 percentage are offline 
procurers  of cosmetics and remaining 43.4 percentage of respondents purchases cosmetics 
online .Thus it is clear that even in this e-world people prefer to buy cosmetics via physical 
shopping . 

 

 

 

 

 



                                                              TABLE  4.7 

                         THE FREQUENCY IN PURCHASE OF COSMETICS  

FREQUENCY NO.OF CONSUMERS PERCENTAGE 
RARELY 88 56.7 
FREQUENTLY 36 27.3 
VERY FREQUENTLY 8 6.1 
TOTAL 132 100 

 

                                                           FIGURE 4.7 

                          THE FREQUENCY IN PURCHASE OF COSMETICS  

 

 

Inference: From the table and graphical representation we can understand that most of the 
respondents that is 66.7% rarely buy cosmetics products and 27.3% are frequent buyers 
whereas 6.1% are very frequent buyers of cosmetics. 

 

 

  



 

                                                                TABLE 4.8 

                             MONTHLY INCOME SPENT ON COSMETICS  

MONTHLY INCOME 
SPENT  

RESPONDENTS  PERCENTAGE  

BELOW 500 83 62.9 
500 TO 2000 43 32.6 
ABOVE 2000 6 4.5 
TOTAL 132 100 

 

                                                               FIGURE  4.8 

                                      MONTHLY INCOME SPENT ON COSMETICS 

 

 

Inference :It is observed that most of the respondents ;62.9 percent  of them spent below 500 
of their income on cosmetics almost 32.6 percent respondents spent 500 to 2000 of their 
income on cosmetics .The remaining part that is 4.5 percent spends above 2000 for cosmetics 
from their income  

 

 

  



 

                                                                    TABLE 4.9 

        REPONSE ON BUYING COSMETICS  AFTER WATCHING  ITS ADVERTISMENTS  

OPINION RESAPONDENTS NO. PERCENTAGE 
YES 21 15.9 
NO  29 22 
MAYBE 82 62.19 
TOTAL 132 100 

 

 

                                                                       FIGURE 4.9 

        REPONSE ON BUYING COSMETICS  AFTER WATCHING  ITS ADVERTISMENTS  

 

 

INFERENCE: As per the analysis of table and chart most of the respondents that is 62.1 
percentage are ‘may be ‘willing to purchase cosmetics after watching ads. 22 percentage 
respondent are not ready to buy cosmetics under ad influence only 15.9 percent is clearly 
ready to buy cosmetics under ad influence. 

 

 

 



TABLE 4.10 

FACTORS INFLUENCING WHILE CHOOSING COSMETICS PRODUCTS 

FACTORS RESPONDENTS NO. PERCENTAGE 
ADVERTISEMENT 54 40.9 
FAMILY 36 27.3 
PEER GROUP 46 34.8 
HABIT 50 37.9 

 

                                                                   FIGURE 4.10 

FACTORS INFLUENCE WHILE CHOOSING COSMETIC PRODUCTS 

 

 

INFERENCE:As per the analysis most of them are influenced by advertisement with 40 
percentage. 27 percentage are influenced by family 34 percentage are influenced by peer 
group and only 37 percentage are influenced by habit. It clearly state that advertisement and 
family play an important role in choosing the products. 

 

 

 



 

TABLE 4.11 

INFLUENCE OF CELEBRITY ENDORSEMENT TO BUY A PRODUCT 

OPINION RESPONDENTS NO. PERCENTAGE 
YES  9 6.1 
NO 75 56.8 
MAY BE 48 37.1 
TOTAL 132 100 

 

                                                        FIGURE 4.11 

          INFLUENCE OF CELEBRITY ENDORSEMENT TO BUY A PRODUCT 

 

 

 

INFERENCE: By observing the chart we can analyze the most of the persons with 56.8% is not 
influenced by any celebrity endorsement, and only 6.1% of people is only influenced by them. 
37.1% of people were may be influenced by them. Thus we can conclude that celebrity 
endorsement does not have much influence on people. 

 

 

 



TABLE 4.12 

FACTORS THAT MOTIVATES THE CONSUMER TO PURCHASE COSMETIC PRODUCTS 

FACTORS RESPONDENTS NO.  PERCENTAGE 
ADVERTISEMENT 20 14.4 
DISCOUNT 57 43.2 
TREND 55 42.4 

 

FIGURE 4.12 

FACTORS THAT MOTIVATES THE CONSUMER TO PURCHASE COSMETIC PRODUCTS 

 

 

INFERENCE: As per the analysis 43.2% of people are influenced by discount in purchasing 
cosmetic products. 42.4% of people were influenced by trend in purchasing cosmetic products 
and only 14.4% of people were influenced by advertisement. Discount has significant role in 
motivating people for purchase. 

 

 

 

 

 



 

                                                   TABLE 4.13 

ADVERTISEMENT THAT HAS LONG LASTING IMPACT ON COSMETIC PRODUCTS 

ADVERTISEMENT RESPONDENTS NO. PERCENTAGE 
TV 107 81.1 
RADIO 0 0 
BILL BOARDS 8 2 
PRINT MEDIA 17 12.9 

 

FIGURE 4.13 

ADVERTISEMENT THAT HAS LONG LASTING IMPACT ON COSMETIC PRODUCTS 

 

INFERENCE: From the above table and graphical representation it is clear that majority with 
81.1%, TV advertisement has a great impact on cosmetic products. And print media makes a 
12.9% impact. Radio does not making any impact and bill board has only 2% impact. 

  



TABLE 4.14 

                                   RESPONSE ON EXPENSIVE OR CHEAPER PRODUCT IS BETTER 

OPINION RESPONDENTS NO. PERCENTAGE 
YES 42 31.8 
NO 42 31.8 
MAY BE 48 36.4 
TOTAL 132 100 

 

FIGURE 4.14 

RESPONSE ON EXPENSIVE OR CHEAPER PRODUCTS IS BETTER 

 

INFERENCE: By observation it is clear that 31.8% of people are agreeing and not agreeing with 
the fact that expensive products are better than cheaper products. And 36.4% of people are 
somewhat agreeing with the statement. 

 

  



                                                                            TABLE 4.15 

                               RESPONSE ON BELIEVE IN PROMISED EFFECT OF COSMETIC PRODUCTS 

OPINION  RESPONDENTS NO. PERCENTAGE 
VERY MUCH 8 4.6 
LITTLE 55 42.4 
TO SOME EXTEND 69 53 

 

FIGURE 4.15 

RESPONSE ON BELIEVE IN PROMISED EFFECT OF COSMETIC PRODUCTS 

 

 

INFERENCE: From the analysis only 4.6% people were very much believe in promised effect of 
cosmetic products.42.4% of people has little believe and 53% of people were somewhat 
believe in the promised effect of cosmetic products.  

  



TABLE 4.16 

RESPONSE ON QUALITY AND STANDARDS OF COSMETIC ADS 

OPINION RESPONDENTS NO. PERCENTAGE 
LOW 12 9.1 
MODERATE 105 80.3 
HIGH 15 10.6 
TOTAL 132 100 

 

                                                              FIGURE 4.16 

                              RESPONSE ON QUALITY AND STANDARDS OF COSMETIC ADS 

 

INFERENCE: From the above table and chart representation it is found that majority of the 
respondents that is 80.3percentage  moderately agree on the quality and standards of 
cosmetic products.10.6 percentage of respondents highly agree and remaining 
9.6percentage of respondents not so agreeing to the quality and standards of product. 

 

  



TABLE 4.17 

RESPONSE ON USE OF SAMPLE PRODUCTS OF COSMETICS 

OPINION RESPONDENTS NO.  PERCENTAGE 
YES 41 31.8 
NO 36 28 
 MAY BE 55 40.2 
TOTAL 132 100 

 

                                                                 FIGURE 4.17 

                                    RESPONSE ON USE OF SAMPLE PRODUCTS OF COSMETICS 

 

INFERENCE: It is observed that 40.2 percentage of respondents are somewhat using sample 
products of cosmetics.31.8 percentage of respondents are using sample products and only 28 
percentage of respondents were not using any kind of sample products. 

 

  



TABLE 4.18 

CHANGE ING PERCEPTION ON THE BASIS OF QUALITY ADVERTISEMENT 

OPINION RESPONDENTS NO. PERCENTAGE 
YES 45 33.3 
NO 27 21.2 
MAY BE 60 45.5 
TOTAL 132 100 

 

                                                            FIGURE 4.18 

           CHANGING IN PERCEPTION ON THE BASIS OF QUALITY ADVERTISEMENT 

 

INFERENCE: From the analysis it is evident that 33.3 percentage of respondents change their 
perception according to the quality of advertisement. 45.5 percentage of respondents 
somewhat change their perception and 21.2 percentage of respondents were not affected by 
any change in quality of advertisement. 

 

  



                                                           TABLE 4.19 

              RESPONSE ON THE PREFERENCE OF SAME BRAND OF PRODUCTS REPEATEDLY 

OPINION RESPONDENTS NO. PERCENTAGE 
YES 88 66.7 
NO 12 9.1 
MAYBE 32 24.2 
TOTAL 132 100 

 

FIGURE 4.19 

RESPONSE ON THE PREFERENCE OF SAME BRAND OF PRODUCTS REPEATEDLY 

 

 

INFERENCE: Majority of the respondents with 66.7 percentage prefer same brand of products 
repeatedly.24.2 percentage of respondents maybe prefer the same brand of products and 9.1 
percentage of respondents were not concerned about the brand. 

 

  



TABLE 4.20 

RESPONSE ON SWITICHING THE BRANDS DUE TO ADVERTISEMENT 

OPINION RESPONDENTS NO. PERCENTAGE 
YES  28 21.3 
NO 40 29.9 
MAYBE 64 48.8 
TOTAL 132 100 

 

FIGURE 4.20 

RESPONSE ON SWITICHING THE BRANDS DUE TO ADVERTISEMENT 

 

INFERENCE: From the above analysis 48.8 percentage of respondents were somewhat wish to 
switch the brand of cosmetic products on the basis of advertisment.21.3 percentage of 
respondents were willing to switch their brands and 29.9 percentage of respondents were not 
willing to switch their products. 

 

  



TABLE 4.21 

RESPONSE ON THE BELIEF OF INFORMATION GIVEN THROUGH ADVETISEMENT 

OPINION RESPONDENTS NO. PERCENTAGE 
YES 10 7.6 
NO 77 58.3 
MAYBE 45 34.1 
TOTAL 132 100 

 

FIGURE 4.21 

RESPONSE ON THE BELIEF OF INFORMATION GIVEN THROUGH ADVERTISEMENT 

 

INFERENCE: As per the analysis 58.3 percentage of respondents are considered that the 
information provided through advertisement are not enough to buy the cosmetic products. 
34.1 percentage of respondents may be considered that the information is enough and for 
remaining 7.6percentage of respondents, information given through advertisement is enough. 

 

  



TABLE 4.22 

RESPONSE ON THE USE OF COSMETIC PRODUCTS IN DAY TO DAY LIFE 

OPINION RESPONDENTS NO. PERCENTAGE 
YES 18 13.6 
NO 80 59.8 
MAYBE 34 26.5 
TOTAL 132 100 

 

FIGURE 4.22 

RESPONSE ON THE USE OF COSMETIC PRODUCTS IN DAY TO DAY LIFE 

 

 

 

Inference: Most of respondents with 59.8 percentage are not agreeing with the fact that 
cosmetic products are needed for day to day life. 26.5 percentage of respondents are 
somewhat agreeing to this statement and 13.6 percentage of respondents are considered that 
cosmetic products are necessary for day to day life. 

  



TABLE 4.23 

RESPONSE ON THE AVAILABILITY OF COSMETICS AT FAIR RATE 

OPINION RESPONDENTS NO. PERCENTAGE  
YES 22 15.9 
NO 50 37.9 
MAYBE 60 46.2 
TOTAL 132 100 

 

FIGURE 4.23 

RESPONSE ON THE AVAILABILITY OF COSMETICS AT FAIR RATE 

 

 

 

Inference: From the above table and chart it is evident that most of the respondents with 
46.2percentage are may be feel that cosmetics are available at fair rate.37.9 percentage of 
respondents does feel that products are not available at fair rate and 15.9 percentage of 
respondents are agreeing that products available at fair rate. 

 



 

 

 

 

 

 

 

 

 

 

CHAPTER 5 

SUMMARY,FINDINGS,SUGGESTIONS, 

CONCLUSIONS 

 
 

  



5.1 SUMMARY  

Survey was conducted to analyse the impact of advertisement on consumers with 
special reference to cosmetics industry. The population selected was from 
Ernakulam district.  

 

From the analysis we find that advertisement is the major factor which influence 
consumers for buying cosmetic products. They believe that the information 
generated out of advertisement are enough purchase the cosmetic products. So, 
the growth of cosmetic industry depends on one of the main factor advertisement. 
A good advertisements leads the cosmetic industry into a positive atmosphere.  

 

This chapter deals with the findings, suggestions and conclusion through data 
analysis.  



 

5.2 FINDINGS 

As per the analysis we can find that most of the consumers purchase cosmetic 
through online and the factor which influence to buy cosmetics is advertisement . 
They believe that the information given in advertisements are enough to buy 
cosmetics products. The concern for purchase cosmetics by the consumers are 
quality, quantity, price, advertisement, long-lasting effect, heath issue, 
effectiveness, public reviews etc. 

1. Majority of the respondents are belongs to the age group above 25. 
2. We can find that female respondents(87.1%) are more than male 

respondents.(12.9%) 
3. Majority of the respondents are students.(81.8%)  
4. Majority of the respondents are using cosmetics products in their day to 

day life.(83.3%) 
5. Most of the consumers are preferred to use both Ayurvedic  and chemical 

products.(57.6%) 
6. Majority  of the consumers prefer to purchase cosmetic products through 

offline mode.(56.8%) 
7. As per our findings , Majority of the consumers buy cosmetic products 

rarely.(66.7%) 
8. Majority of the consumers spend below 500  from their monthly income 

for purchasing cosmetics products.(62.9%) 
9. There is equal chance in buying or not to buy the cosmetic products after 

watching it's advertisements.(62.1%) 
10. Majority of the consumers are influenced by the factor advertisement for 

choosing cosmetic products.(40.9%) 

11. For purchasing cosmetic products the factor celebrity endorsement is not 
influenced by the customers to a great extent.(56.8%) 

12.  Most of the consumers are motivated to purchase is it's discount that avail 
the cosmetic products and not its advertisement or trend.(43.2%) 



13.  Majority of the consumers consider that the advertisement that shown on 
media like TV creates long-lasting impact in the minds of customers in 
terms of cosmetic products.(81.1%) 

14. Most of the customers believe in the promised effect of cosmetic products 
only to some extent.(53%) 

15. Majority of customers think that the quality and standards of cosmetics 
products that shown in advertisements are only a moderate to 
purchase.(80.3%) 

16. Most of the consumers agreed that their perception about the products 
can change if their advertisements maintain  quality standards.(45.5%) 

17. A large number of customers are prefer to use same brand products 
repeatedly if they are satisfied with that brand products.(66.7%) 

18. Majority of consumers believe that the information given through 
advertisements are not enough to buy it.(58.3%) 

19. A large number of customers think that it is not necessary to use cosmetics 
in day to day life.(58.6,%) 

20. Most of the consumers feels that the cosmetic products are available at 
fair rate sometimes only. (46.2%) 

21. The concerns for purchasing cosmetic products by majority of consumers 
are its quality, price, advertisement, long-lasting effect, health, 
effectiveness, public reviews etc. 

22. Now a days the view of society towards beauty has changed. They doesn’t 
believe that fairness is beauty, in fact wellness is beauty . 

23. The change of advertisements with the change of societal attitude it also 
considerably noted. 

24. The consumers changing attitude resulted in innovations in the cosmetics 
industry. 

25. The popularity and growth of industry can be noted. More over new 
products entry is also marked. 

 



5.3 SUGGESTIONS 

1.  Increase local people review of the product along with advertisement. 

2.  Make the online website of selling cosmetic products more attractive, unique, 
useful, and professional. 

3.  Advertisements should project the brand logo in unique precise and attractive 
form. 

4.  Try to reach the local people through flyers, a leaflet which give relevant 
information about cosmetic products. 

5.  Use more expert people and celebrities testimonial and consistent image along 
with your advertisement. 

6.  Use famous celebrities photos along  with other details in the packing box. 

7.  Make use of user generated content for advertising the products rather than 
artificial one. 

8.  Make use of visual social media platforms like Instagram for the product 
advertisement. 

 

 

 

 

 

 

 



5.4 CONCLUSION 

The study on “ the impact of advertisements on cosmetics industry “aims at 
identifying the impact of commercial ads of cosmetics on consumers .Cosmetics 
include all those chemical and natural products which promises to enhance the 
beauty and wellness of people. Now a days using cosmetics has become one of the 
integral part of human life. People use cosmetics to improve their physical and 
mental satisfaction. The cosmetics industry break the chains of gender 
discrimination by making products which both men and women can make use of. 
More over it also break the taboo of using cosmetics by high status people of the 
society to common people through its reasonable rates and appealing ads. 

Through this study the role of ads in making the cosmetics purchase was evidently 
found out. It help us to understand the various techniques used by ad agencies to 
promote the products. Apart from that the study pointed out the ill effects of over 
promotion and exploitations faced by the cosmetics industry from ad companies . 

 

The data analysis conducted helped us to know the preference of the people 
regarding the type of cosmetics ,its usage ,the income they spend on it ,the 
influence of advertisements etc…The sampling technique used was questionnaire 
collection ,and the technique was very useful too. Response was collected from 
132 people among them some where students and some where employees which 
belong to the target group focused. 

From the study we were able to conclude that most people consider cosmetics as 
a part of their day to day life ,and ads plays a major role in its purchase and use. 

Thus we conclude the study by stating that advertisements are necessary 
promotional tool for cosmetic industry and it has its impact on the growth and 
profitability of cosmetic industry 
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QUESTIONNAIRE 
  



A study on the impact of advertisement on consumers with special 
reference to cosmetics industry  

 
Dear Sir/Madam, 

We are the students of Department of commerce (Regular),St Teresa’s college, 
Ernakulam. As a part of project for the academic year 2019-22,we intend to have a 
study on “impact of advertisement on consumers with special reference to 
cosmetics industry”. 

We request you to be kind enough to fill up the questionnaire so as to enable us to  

obtain information about the impact of advertisement on cosmetics industry. 

 

 
1. Name*: _____________ 
2. Age* : ____________ 
3. Gender * 

o Male  
o Female  
o Others  

4. Category* 
o Student  
o Employee  
o Others  

5. Are you a consumer of cosmetic products?* 
o Yes 
o No 

 



6. Which type of cosmetics do you prefer you most?* 
o Ayurvedic  
o Chemical  
o Both  

7. Which mode of purchasing do you prefer?* 
o Offline  
o Online  

8. How often do you buy cosmetics products?* 
o Rarely  
o Frequently  
o Very frequently  

9. What part of your monthly income is spend on cosmetics?* 
o Below 500 
o 500 to 2000 
o Above 2000 

10. Do you buy the cosmetics products after watching its advertisements?* 
o Yes  
o No 
o Maybe  

11. Which factors influence you the most while choosing your cosmetic 
products?* 
o Advertisements  
o Peer group  
o Family  
o Habit  

12. Does celebrity endrosement influence you to buy a cosmetic product?* 
o Yes 
o No 
o Maybe  

13. What motivates your purchasing process in terms of cosmetics?* 
o Advertisement 
o Discount  
o Trend  



14. According to you what kind of advertisement has long lasting impact in 
terms of cosmetic products?* 
o TV  
o Radio  
o Billboards  
o Print Media  

15. Do you think expensive cosmetic products are better than cheaper 
products?* 
o Yes 
o No 
o Maybe  

16. How much do you believe in the promised effect of cosmetic products?* 
o Very much  
o Little  
o To some extent  

17. What do you think about the quality and standards of cosmetics 
advertisement?* 
o Low 
o Moderate  
o High  

18. Do you use sample products before buying cosmetics products?* 
o Yes 
o No  
o Maybe  

19.      19.     Do quality advertisements changeyour perception about the 
products?* 
o Yes 
o No 
o Maybe  

20. Do you prefer to use same brand of products repeatedly ?* 
o Yes 
o No  
o Maybe  



21. Do you wish to switch the brand of the cosmetic products ?* 
o Yes 
o No 
o Maybe  

22. Do you believe that the information given through advertisements are 
enough to buy it?* 
o Yes 
o No 
o Maybe  

23. Do you think it is necessary to use cosmetics in day to day life?* 
o Yes 
o No 
o Maybe  

24. Do you feel that cosmetics are available at fair rate?* 
o Yes 
o No  
o Maybe  

25. What are your concerns for selecting a cosmetic product?* 

 











ABSTRACT

The main objective of this project is to study and construct a predic-

tion model for predicting stroke and also to assess which model is more

accurate. In this project we will explore seven different models to see

which produces more accurate and repeatable results. The models used

are: Decision Tree, Logistic Regression, Random Forest, Support Vec-

tor Machine, K Nearest Neighbour, Naive Bayes and KMeans Cluster-

ing.After using these models we come to an accurate prediction. From

the prediction outcome of the models, the best performance model will

undergo the cross validation process to evaluate its repeatability.
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Chapter 1

INTRODUCTION AND

LITERATURE REVIEW

1.1 Introduction

Stroke is a medical condition that can lead to the death of a person. It’s

a severe condition and if treated on time we can save one’s life and treat

them well. There can be n number of factors that can lead to strokes and

in this project blog, we will try to analyze a few of them. I have taken

the dataset from Kaggle. It has 11 variables and 5110 observations.

According to World Health Organisation (WHO), stroke are the second

leading cause of death and the third leading cause of disability globally.

Stroke is the sudden death of some brain cells due to lack of oxygen

when the blood flow to the brain is lost by blockage or rupture of an

artery to the brain, it is also a leading cause of dementia and depression.

Nearly 800,000 people in the United States suffer from a stroke each

year, with about three in four being first-time strokes. 80strokes can be

prevented, so putting in place proper education on the signs of stroke is

very important. The objective of this study is to construct a prediction

model for predicting stroke and to assess the accuracy of the model. We

will explore seven different models to see which produces reliable and

repeatable results. The models are: Decision Tree, Logistic Regression,

Random Forest, Support Vector Machine, K Nearest Neighbour, Naive

Bayes and K Means Clustering.
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1.2. LITERATURE REVIEW STROKE PREDICTION

1.2 Literature Review

1. Stroke Prediction : A Systematic Review By - (Jeena R S , Dr

Sukesh Kumar A)

Stroke is a cerebro-vascular ailment affecting the normal blood sup-

ply to the brain. Without proper supervision, it leads to death or long

term disability. Stroke can be either ischemic or hemorrhagic. There

is a possibility for the cooccurrence of both ischemic and hemorrhagic

strokes. Stroke[1] caused due to a clot in the blood vessel is known as

Ischemic stroke and that due to a rupture of blood vessel is referred

to as Hemorrhagic stroke. The deficiency of oxygen to the cerebral

nervous system is referred to as ischemia which finally leads to their

death. About 85 percentage of all strokes belong to ischemic cate-

gory. Its frequency is accelerating in developing countries like India

due to unhealthy lifestyles. Stroke is largely driven by demography

and enhanced by increasing frequency of modifiable risk factors. Sev-

eral risk factors contribute to the risk of stroke. Lifestyle risk factors

include diet, cigarette smoking [3], obesity, physical inactivity, alcohol

consumption, family and genetic factors, age, sex, drug usage , race, ge-

ographic location, climate and socioeconomic factors whereas medical

conditions include Atrial fibrillation, Blood pressure [2], Diabetes mel-

litus, Cholesterol, Mitral valve disease, C reactive protein, Sickle cell

disease, Hyperlipidemia, and Transient ischemic attack (TIA). High

blood pressure, heart disease and diabetes are the highest risk factors

of stroke. But, they often do not cause symptoms in their early stages.

Total count of risk factors is directly related to probability of stroke

occurrence. Research work shows that physiological parameters can be

considered as risk factors for predicting the near-term occurrence of

stroke. The aim of this paper is to review the presently existing and

widely used cardiovascular risk assessment models and to examine the

evidence available on new biomarkers and the nonclinical measures in

improving the risk prediction. Identification of individuals at risk of

cardiovascular disease (CVD) is of main concern. Cardiovascular risk
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1.2. LITERATURE REVIEW STROKE PREDICTION

prediction has progressed with the development and refinement of risk

prediction models based upon well established clinical factors, discov-

ery of biomarkers and social factors may give extra details on the risk

of disease. Risk charts and risk score, based on global absolute risk are

the key tools for CVD risk- assessment and determine the likelihood of

developing the disease .

2.Stroke

By : Graeme J Hankey In the past decade, the definition of stroke

has been revised and major advances have been made for its treatment

and prevention. For acute ischaemic stroke, the addition of endovascu-

lar thrombectomy of proximal large artery occlusion to intravenous al-

teplase increases functional independence for a further fifth of patients.

The benefits of aspirin in preventing early recurrent ischaemic stroke

are greater than previously recognised. Other strategies to prevent re-

current stroke now include direct oral anticoagulants as an alternative

to warfarin for atrial fibrillation, and carotid stenting as an alternative

to endarterectomy for symptomatic carotid stenosis. For acute intrac-

erebral haemorrhage, trials are ongoing to assess the effectiveness of

acute blood pressure lowering, haemostatic therapy, minimally inva-

sive surgery, antiinflammation therapy, and neuroprotection methods.

Pharmacological and stem-cell therapies promise to facilitate brain re-

generation, rehabilitation, and functional recovery. Despite declining

stroke mortality rates, the global burden of stroke is increasing. A

more comprehensive approach to primary prevention of stroke is re-

quired that targets people at all levels of risk and is integrated with

prevention strategies for other diseases that share common risk factors.

3. An integrated machine learning approach to stroke prediction

By : (A Khosla, Y Cao, CCY Lin, HK Chiu,)

Stroke is the third leading cause of death and the principal cause of

serious long-term disability in the United States. Accurate prediction

of stroke is highly valuable for early intervention and treatment. In this

study, we compare the Cox proportional hazards model with a machine

learning approach for stroke prediction on the Cardiovascular Health
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1.2. LITERATURE REVIEW STROKE PREDICTION

Study (CHS) dataset. Specifically, we consider the common problems of

data imputation, feature selection, and prediction in medical datasets.

We propose a novel automatic feature selection algorithm that selects

robust features based on our proposed heuristic: conservative mean.

Combined with Support Vector Machines (SVMs), our proposed fea-

ture selection algorithm achieves a greater area under the ROC curve

(AUC) as compared to the Cox proportional hazards model and L1

regularized Cox feature selection algorithm. Furthermore, we present a

margin-based censored regression algorithm that combines the concept

of margin-based classifiers with censored regression to achieve a better

concordance index than the Cox model. Overall, our approach outper-

forms the current state-of-the-art in both metrics of AUC and concor-

dance index. In addition, our work has also identified potential risk

factors that have not been discovered by traditional approaches. Our

method can be applied to clinical prediction of other diseases, where

missing data are common and risk factors are not well understood.

4. A stroke prediction score in the elderly By : (T Lumley, RA

Kronmal, M Cushman, TA Manolio. . . - Journal of clinical)

The objective of this study was to construct a prediction model

for predicting stroke in an elderly U.S. population, and to assess the

accuracy in this population of other previously published prediction

models. The subjects were participants in the Cardiovascular Health

Study: 2,495 men and 3,393 women age 65 years and older at baseline,

and followed for 6.3 years. Among 5,711 participants free of baseline

stroke, 399 strokes occurred. Sex-specific prediction equations were

constructed using study variables that were most importantly related

to incident stroke: age, systolic blood pressure, diabetes, ECG diagnosis

of atrial fibrillation or left ventricular hypertrophy, confirmed history

of cardiovascular disease, diabetes, time to walk 15 ft, and serum cre-

atinine. The prediction rule was implemented as a risk score and in a

Web-based interactive Java applet. Overall, the model predicted 5-year

stroke risks ranging from less than 1 to 59 percentage. The 20 percent-

age of subjects in the highest predicted risk group had a 5-year actual
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stroke incidence rate of 15 percentage, while the 20 percentage lowest

risk group had a 1 percentage incidence. Risk scores from two other

studies performed well in these study participants. Effective discrim-

ination between low and high stroke risk in the elderly was possible

in this cohort with data that are easy to obtain. Evaluation of the

generalizability and clinical usefulness of this prediction model requires

further research.

5. Performance analysis of machine learning approaches in stroke

prediction ( By : Minhaz Uddin Emon, Maria Sultana Keya, Tamara

Islam Meghla)

Most of strokes will occur due to an unexpected obstruction of courses

by prompting both the brain and heart. Early awareness for differ-

ent warning signs of stroke can minimize the stroke. This research

work proposes an early prediction of stroke diseases by using differ-

ent machine learning approaches with the occurrence of hypertension,

body mass index level, heart disease, average glucose level, smoking

status, previous stroke and age. Using these high features attributes,

ten different classifiers have been trained, they are Logistics Regression,

Stochastic Gradient Descent, Decision Tree Classifier, AdaBoost Clas-

sifier, Gaussian Classifier, Quadratic Discriminant Analysis, Multi layer

Perceptron Classifier, KNeighbors Classifier, Gradient Boosting Clas-

sifier, and XGBoost Classifier for predicting the stroke. Afterwards,

results of the base classifiers are aggregated by using the weighted vot-

ing approach to reach highest accuracy. Moreover, the proposed study

has achieved an accuracy of 97 percentage, where the weighted voting

classifier performs better than the base classifiers. This model gives

the best accuracy for the stroke prediction. The area under curve value

of weighted voting classifier is also high. False positive rate and false

negative rate of weighted classifier is lowest compared with others. As

a result, weighted voting is almost the perfect classifier for predicting

the stroke that can be used by physicians and patients to prescribe and

early detect a potential stroke.

6. Stroke prediction using artificial intelligence

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam5 Page5



1.2. LITERATURE REVIEW STROKE PREDICTION

By :( MS Singh, P Choudhary )

A stroke occurs when the blood supply to a person’s brain is inter-

rupted or reduced. The stroke deprives person’s brain of oxygen and

nutrients, which can cause brain cells to die. Numerous works have

been carried out for predicting various diseases by comparing the per-

formance of predictive data mining technologies. In this work, we com-

pare different methods with our approach for stroke prediction on the

Cardiovascular Health Study (CHS) dataset. Here, decision tree algo-

rithm is used for feature selection process, principle component analysis

algorithm is used for reducing the dimension and adopted back prop-

agation neural network classification algorithm, to construct a classifi-

cation model. After analyzing and comparing classification efficiencies

with different methods and variation models accuracy, our work has the

optimum predictive model for the stroke disease with 97.7 percentage

accuracy.
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Chapter 2

DATA DESCRIPTION AND

PREPROCESSING

2.1 Data Source:

A population of 5110 people are involved in this study with 2995 fe-

males and 2115 males. The dataset for this study is extracted from

Kaggle data respositories (https://www.kaggle.com/datasets) to pre-

dict whether a patient is likely to get stroke based on the following

information:

With;

Row Count: 5110

Column Count: 12

Female: 2995

Male: 2115
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2.2. ATTRIBUTE INFORMATION STROKE PREDICTION

Figure 2.1: Figure in Latex

2.2 ATTRIBUTE INFORMATION
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2.3 DATA PREPROCESSING

On performing data cleaning we get that there are 201 missing values

in BMI feature. A simple way to deal with the missing values is to

remove the rows with null values,this may potentially remove data that

aren’t null. Thus, we will substitute missing values with mean of bmi

and check if imputations are done.

2.4 ID

The total number of unique id is same as row count. We do not need

another identifier. Thus, we will drop this column.

2.5 Gender

Gender needs to be categorized as binary variable. And from the analy-

sis perspective, it will be tedious to create another variable for one row

value (‘Others’). Hence, we will impute this single value with mode in

this column. Then we get the result as:

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam9 Page9



Chapter 3

DATA EVALUATION

3.1 EXPLORATORY DATA ANALYSIS

1. Categorical Feature Analysis
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3.1. EXPLORATORY DATA ANALYSIS STROKE PREDICTION

From the above count plot, some observations can be drawn:

• hypertension: Subjects that previously diagnosed with hypertension

have highly risk of having stroke.

• heart disease: Subjects that previously diagnosed with heart disease

have highly risk of having stroke.

• ever married: Subjects that ever married have highly risk of having

stroke.

• work type: Subjects that have any work experience and in govern-

ment related work have highly risk of having stroke while those with

no work experience barely experienced stroke.

• Residence type: No obvious relationship with likelihood of experienc-

ing stroke.

• smoking status: Being a smoker or former smoker increases risk of

having a stroke.
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3.2 Numerical Feature Analysis

From the above boxplot, some observations can be drawn:

• age: Subjects with stroke tends to have higher mean age.

• ave glucose level: Subjects with stroke tends to have higher average

glucose level.

• bmi: bmi index does not give much indication on the likelihood of

experiencing stroke. bmi index for super obesity is 50. Outliers in this

feature should be replaced to its highest limit (50).

The important results drawn are:

There are total 79 counts of outliers detected.

Replace values more than 50 in bmi column to 50.

By plotting boxplot of bmi column to confirm alterations are made.
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From the above pie chart we get that 4.9 percentage of the popula-

tion in this dataset is diagnosed with stroke.
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3.3 Multicollinearity Analysis

Since correlation check only accept numerical variables, preprocessing

the categorical variables becomes a necessary step, we need to convert

these categorical variables to numbers encoded to 0 or 1.

3.4 Final Preprocessing

Variables that are measured at different scales do not contribute equally

to model fitting and might end up creating a bias. Thus, to deal with

this potential problem feature standardization is usually used prior to
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model fitting.
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Chapter 4

MODEL SELECTION

In this project we are using seven different algorithms to build the

model. The 7 algorithms are:

• Decision Tree

• Logistic Regression

• Random Forest

• Support Vector Machine

• K Nearest Neighbour

• Naive Bayes

• KMeans Clustering

4.1 Decision Tree:

Decision tree is the most powerful and popular tool for classification and

prediction. A Decision tree is a flowchart like tree structure, where each

internal node denotes a test on an attribute, each branch represents an

outcome of the test, and each leaf node (terminal node) holds a class

label.

Decision tree is a flowchart-like structure in which each internal node

represents a ”test” on an attribute (e.g. whether a coin flip comes up

heads or tails), each branch represents the outcome of the test, and

each leaf node represents a class label (decision taken after computing

all attributes). The paths from root to leaf represent classification rules.

In decision analysis, a decision tree and the closely related influence di-

agram are used as a visual and analytical decision support tool, where
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4.2. LOGISTIC REGRESSION MODEL STROKE PREDICTION

the expected values (or expected utility) of competing alternatives are

calculated.

A decision tree consists of three types of nodes:

1. Decision nodes – typically represented by squares

2. Chance nodes – typically represented by circles

3. End nodes – typically represented by triangles

Illustration of a decision tree

4.2 LOGISTIC REGRESSION MODEL

Logistic regression is one of the most popular Machine Learning al-

gorithms, which comes under the Supervised Learning technique. It

is used for predicting the categorical dependent variable using a given

set of independent variables.Logistic regression predicts the output of

a categorical dependent variable. Therefore the outcome must be a

categorical or discrete value. It can be either Yes or No, 0 or 1, true

or False, etc. but instead of giving the exact value as 0 and 1, it gives

the probabilistic values which lie between 0 and 1.Logistic Regression is

much similar to the Linear Regression except that how they are used.

Linear Regression is used for solving Regression problems, whereas Lo-

gistic regression is used for solving the classification problems.
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4.3 Random Forest Algorithm

Random Forest is a popular machine learning algorithm that belongs to

the supervised learning technique. It can be used for both Classification

and Regression problems in ML. It is based on the concept of ensemble

learning, which is a process of combining multiple classifiers to solve a

complex problem and to improve the performance of the model. As the

name suggests, ”Random Forest is a classifier that contains a number

of decision trees on various subsets of the given dataset and takes the

average to improve the predictive accuracy of that dataset.” Instead

of relying on one decision tree, the random forest takes the prediction

from each tree and based on the majority votes of predictions, and it

predicts the final output. The greater number of trees in the forest

leads to higher accuracy and prevents the problem of overfitting. The

given figure is a diagrammatic representation of random forest

4.4 Support Vector Machine Algorithm

Support Vector Machine or SVM is one of the most popular Supervised

Learning algorithms, which is used for Classification as well as Regres-

sion problems. However, primarily, it is used for Classification problems
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in Machine Learning. The goal of the SVM algorithm is to create the

best line or decision boundary that can segregate n-dimensional space

into classes so that we can easily put the new data point in the correct

category in the future. This best decision boundary is called a hyper-

plane. SVM chooses the extreme points/vectors that help in creating

the hyperplane. These extreme cases are called as support vectors, and

hence algorithm is termed as Support Vector Machine.

4.5 K-Nearest Neighbor(KNN) Algorithm

K-Nearest Neighbour is one of the simplest Machine Learning algo-

rithms based on Supervised Learning technique.K-NN algorithm as-

sumes the similarity between the new case/data and available cases and

put the new case into the category that is most similar to the available

categories.K-NN algorithm stores all the available data and classifies

a new data point based on the similarity. This means when new data

appears then it can be easily classified into a well suite category by

using K- NN algorithm.K-NN algorithm can be used for Regression

as well as for Classification but mostly it is used for the Classification

problems.K-NN is a non-parametric algorithm, which means it does not

make any assumption on underlying data.It is also called a lazy learner

algorithm because it does not learn from the training set immediately

instead it stores the dataset and at the time of classification, it per-

forms an action on the dataset.KNN algorithm at the training phase

just stores the dataset and when it gets new data, then it classifies that

data into a category that is much similar to the new data.

4.6 Naive Bayes Classifier Algorithm

Naive Bayes algorithm is a supervised learning algorithm, which is

based on Bayes theorem and used for solving classification problems.It

is mainly used in text classification that includes a high-dimensional
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training dataset.Naive Bayes Classifier is one of the simple and most

effective Classification algorithms which helps in building the fast ma-

chine learning models that can make quick predictions. It is a proba-

bilistic classifier, which means it predicts on the basis of the probability

of an object.Some popular examples of Näıve Bayes Algorithm are spam

filtration, Sentimental analysis, and classifying articles

Naive: It is called Naive because it assumes that the occurrence of a

certain feature is independent of the occurrence of other features. Such

as if the fruit is identified on the bases of color, shape, and taste, then

red, spherical, and sweet fruit is recognized as an apple. Hence each

feature individually contributes to identify that it is an apple without

depending on each other.Bayes: It is called Bayes because it depends

on the principle of Bayes’ Theorem.

Bayes’ Theorem:

• Bayes’ theorem is also known as Bayes’ Rule or Bayes’ law, which is

used to determine the probability of a hypothesis with prior knowledge.

It depends on the conditional probability.

• The formula for Bayes’ theorem is given as:

P(A/B)=P(B/A)P(A)÷P (B)

Where,

P(A/B) is Posterior probability: Probability of hypothesis A on the

observed event B.

P(B/A) is Likelihood probability: Probability of the evidence given

that the probability of a hypothesis is true.

P(A) is Prior Probability: Probability of hypothesis before observing

the evidence.

P(B) is Marginal Probability: Probability of Evidence.

4.7 K-Means Clustering Algorithm

K-Means Clustering is an unsupervised learning algorithm that is used

to solve the clustering problems in machine learning or data science.
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In this topic, we will learn what is K-means clustering algorithm, how

the algorithm works, along with the Python implementation of k-means

clustering. K-Means Clustering is an Unsupervised Learning algorithm

, which groups the unlabeled dataset into different clusters. Here K

defines the number of pre-defined clusters that need to be created in

the process, as if K=2, there will be two clusters, and for K=3, there

will be three clusters, and so on.
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Chapter 5

MODEL BUILDING AND

PREDICTION

All the predictor variables will be mapped to an array x and the target

variable to an array y. The target variable is ‘stroke’ column.

5.1 PREDICTION:

From the above accuracy summary, Logistic Regression, Random For-

est and KNN models all gives high accuracy score of 0.95. However,

it is also important to consider the error type and recall value of each

model. Models with 0.95 accuracy score generally have high false neg-

ative as shown in the confusion matrix. High false negative indicates

type 2 error. For our study on stroke prediction, we want to avoid type

2 error as it means that we fail to identify subjects that has stroke and

deem them stroke free instead. Inspecting from the classification report

above, Naive Bayes Model has fit our objective although the accuracy

is 0.87.
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Chapter 6

Cross Validation and Conclusion

6.1 Cross Validation

• Using the mean cross-validation, we can conclude that we expect the

model to be around 87.31 percentage accurate on average.

• Our original model accuracy is 0.8728, but the mean crossvalidation

accuracy is 0.8731. So, the 10-fold cross-validation accuracy does result

in performance improvement for this model.

6.2 Conclusion

1. Various model was used to predict whether a person is subjected to

stroke. Naive Bayes model yields a very good performance as indicated

by the model accuracy which was found to be 87.28 percentage

2. Using the mean cross-validation, we can conclude that we expect the

model to be around 87.31 percentage accurate on average.

3. Our original model accuracy is 87.28 percentage and the mean cross-

validation accuracy is 87.31 percentage

4. Thus from the predictive analysis we can conclude that Näıve Bayes

algorithm gives the most accurate value.
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INTRODUCTION

Knowledge of herbs has been handed down from generation to generation for

thousands of years. The revival of interest in natural drugs started in last decade mainly

because of the widespread belief that green medicine is healthier than synthetic products. In

the recent past, there has been a tremendous increase in the use of plant-based health products

in developing as well as developed countries resulting in an exponential growth of herbal

products globally.

According to the WHO, about 80% of the population in the world rely on the

traditional medicine for the treatment of various diseases (Padmaa, et al., 2010). However,

due to over population, urbanization, and continuous exploitation of these herbal reserves, the

natural resources along with their related traditional knowledge are depleting day by day

(Pande et al., 2007).

Most of the medicinal plant parts are used as raw drugs and they possess varied

medicinal properties (Mahesh and Satish 2008). Medicinal plants are easily available, less

expensive and also have no side effects (Cathrine et al., 2011). Medicinal plants represent a

rich source of the antimicrobial agent (Mahesh et al., 2008).

In the present era of drug development and discovery of newer drug molecules, many

plant products are evaluated on the basis of their traditional uses. In this regard, one of the

many plants which are being evaluated for their therapeutic efficacies is Ipomoea cairica

(Convolvulaceae) which is a perennial herb of unknown origin, possibly tropical Africa and

Asia (Austin and Huaman, 1996); widely cultivated, now distributed nearly pantropically.

Grows in disturbed sites, such as roadsides and waste-ground in urban areas, and is invasive

of natural habitats, especially along river banks and coastal dunes.

Environment can be defined as a sum total of all the living and non-living elements

and their effects that influence human life. While all living or biotic elements are animals,



plants, forests, fisheries, and birds, non-living or abiotic elements include water, land,

sunlight, rocks, and air. Environmental science is an interdisciplinary academic field that

integrates physical, biological, and geography (including ecology, biology, physics,

chemistry, plant science, zoology, mineralogy, oceanography, limnology, soil science,

geology and physical geography, and atmospheric science) to the study of the environment,

and the solution of environmental problems. Environmental science emerged from the fields

of natural history and medicine during the Enlightenment. Today it provides an integrated,

quantitative, and interdisciplinary approach to the study of environmental systems.

Nature is a synthesis of the five elements air, water, soil, fire and earth and man has

been living in balanced harmony with nature since time immemorial. But the changes which

man has brought about in his environment were largely determined by his necessities, his

knowledge and his value. (Ajantha etal., 1989). These are undoubtedly being polluted by the

dust, smoke, sewage, sullage, industrial discharge and city refuse. (Arun, 1999).

As a result of rain, dew or fog, leaves and other aerial organs of plants often become

wet. In most species, the turgidity of leaves is restored from the wilted condition after

immersion of water for 24 hour or less. Water largely entered through the epidermal cells,

through hairs and specialized epidermal cells can provide for such entry in some cases. On

prolonged immersion the leaves of many species show opening of stomata and some time

also the injection the intercellular spaces with liquid water under certain condition, leaves and

other aerial parts are capable of absorbing water from the air, it has been reported that pine

seedlings of Pinus ponderosa in dry soil can absorb water vapour from the near saturated or

unsaturated atmosphere (Subhash, 1980).

Human population size has grown enormously over the last hundred years. This

means an increase in demand for food, water, home, electricity, roads, automobiles and

numerous other commodities. These demands are exerting tremendous pressure on our

natural resources and are also contributing to pollution of air, water and soil. The need of the

hour is to check the degradation and depletion of our precious natural resources and pollution

without halting the process of development.
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https://en.wikipedia.org/wiki/Medicine
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Macronutrients and Micronutrients in Plants

The essential elements can be divided into macronutrients and micronutrients.

Nutrients that plants require in larger amounts are called macronutrients. About half of the

essential elements are considered macronutrients: carbon, hydrogen, oxygen, nitrogen,

phosphorus, potassium, calcium, magnesium, and sulphur. The next-most-abundant element

in plant cells is nitrogen (N); it is part of proteins and nucleic acids. Nitrogen is also used in

the synthesis of some vitamins. Hydrogen and oxygen are macronutrients that are part of

many organic compounds and also form water. Oxygen is necessary for cellular respiration;

plants use oxygen to store energy in the form of ATP. Phosphorus (P), another

macromolecule, is necessary to synthesise nucleic acids and phospholipids. As part of ATP,

phosphorus enables food energy to be converted into chemical energy through oxidative

phosphorylation. Light energy is converted into chemical energy during

photophosphorylation in photosynthesis; and into chemical energy to be extracted during

respiration. Sulphur is part of certain amino acids, such as cysteine and methionine, and is

present in several coenzymes. Sulphur also plays a role in photosynthesis as part of the

electron transport chain where hydrogen gradients are key in the conversion of light energy

into ATP. Potassium (K) is important because of its role in regulating stomatal opening and

closing. As the openings for gas exchange, stomata help maintain a healthy water balance; a

potassium ion pump supports this process.

Magnesium (Mg) and calcium (Ca) are also important macronutrients. The role of

calcium is twofold: to regulate nutrient transport and to support many enzyme functions.

Magnesium is important to the photosynthetic process. These minerals, along with the

micronutrients, also contribute to the plant’s ionic balance.

In addition to macronutrients, organisms require various elements in small amounts.

These micronutrients, or trace elements, are present in very small quantities. The seven main

micronutrients include boron, chlorine, manganese, iron, zinc, copper, and molybdenum.

Boron (B) is believed to be involved in carbohydrate transport in plants; it also assists in

metabolic regulation. Boron deficiency will often result in bud dieback. Chlorine (Cl) is

necessary for osmosis and ionic balance; it also plays a role in photosynthesis. Copper (Cu) is

a component of some enzymes. Symptoms of copper deficiency include browning of leaf tips



and chlorosis (yellowing of the leaves). Iron (Fe) is essential for chlorophyll synthesis, which

is why an iron deficiency results in chlorosis. Manganese (Mn) activates some important

enzymes involved in chlorophyll formation. Manganese-deficient plants will develop

chlorosis between the veins of its leaves. The availability of manganese is partially dependent

on soil pH. Molybdenum (Mo) is essential to plant health as it is used by plants to reduce

nitrates into usable forms. Some plants use it for nitrogen fixation; thus, it may need to be

added to some soils before seeding legumes. Zinc (Zn) participates in chlorophyll formation

and also activates many enzymes. Symptoms of zinc deficiency include chlorosis and stunted

growth.

Deficiencies in any of these nutrients, particularly the macronutrients, can adversely

affect plant growth. Depending on the specific nutrient, a lack can cause stunted growth, slow

growth, or chlorosis. Extreme deficiencies may result in leaves showing signs of cell death.

(Boundless, 2021).

Medicinal plant selected for the study

Ipomoea is the largest genus in the flowering plant family Convolvulaceae, This

family comprises of plants with high industrial, pharmaceutical, scientific, and cultural

significance. It is distributed across continents and has its presence in Senegal, Nigeria,

tropical Africa and into Asia, Mascarene Island, Malaysia and Australasia. Typically,

Ipomoea is used in folk medication for the treatment of hemorrhoids, diabetes, bronchitis and

arthritis (Shubhangi and Patil, 2004). The most widespread common name is morning glories.

The genus includes food crops; the tubers of sweet potatoes (Ipomoea batatas) and the leaves

of water spinach (I. aquatica) are commercially important food items and have been for

millennia. The water spinach (I. aquatica) commonly found in ponds, cultivated for stem and

leaves used as vegetables.

Habit and habitat

Perennial twiner with tuberous root stock. Terrestrial, common among bushes,

hedges of gardens, waste places and outskirts of forests. Also cultivated occasionally in the

gardens, parks and railway platforms.



Morphological characters

Ipomoea cairica comes under the family Convolvulaceae. Perennial twiner with tuberous

root-stock; The slender stems are hairless; Leaves palmately 5 to 7-partite; segments elliptic -

obovate or lanceolate, narrowed at both ends, retuse, mucronate at apex, glabrous; Flowers in

1 to 3-flowered cymes; Calyx-segments unequal, ovate, mucronulate, tuberculate on the back

of outer ones; Corolla 6 -7 cm long, white or purple; Capsules 2 -celled, 4 –valved; Seeds

pubescent.

This plant reproduces vegetatively by rooting along its stems and also produces seeds.

Stem fragments and seeds are often dispersed in dumped garden waste and can also be spread

by water (Barker, 2005).

Some are simply weeds, whereas others are economically important, viz., sweet

potatoes and still others are ornamental plants, such as the morning glories I. purpurea and I.

cairica, respectively. The genus Ipomoea including Ipomoea cairica and Ipomoea palmate

has been reported to have many biological activities (Teow et al., 2007). Several species of

Ipomoea have been used as medicines. Studies have shown the potential of the genus as a

source of therapeutic agents. The glycoresins within them constitute one important

chemotaxonomic marker of this family (Wagner, 1993).

Locality of Sample Collection

Eloor is a suburb of Kochi and a municipality in Paravur Taluk, Ernakulam District in

the Indian state of Kerala, India. It is an industrial area situated around 13 kilometres (8.1

miles) north of the city centre. It is an island of 14.21 km2 formed between two distributaries

of river Periyar and is the largest industrial belt in Kerala. The neighbouring places of Eloor

are Kalamassery industrial hub, Aluva, Cheranalloor and Paravur. There are various

companies of different kinds along the industrial belt including Fertilisers and Chemicals

Travancore (FACT), Indian Rare Earths Limited, Hindustan Insecticides Limited and many

others manufacturing a range of products like chemical-petrochemical products, rare-earth

elements, rubber-processing chemicals, fertilizers, zinc/chromium compounds and leather

products.The industrial belt of Eloor in Kerala is one of the world's 'top toxic hot spots',

according to international environment group Greenpeace.



The aim of the study was to conduct phytochemical study, functional group and

elemental analysis of Ipomoea cairica growing in an industrial area.

OBJECTIVES

To detect the phytochemical constituents present in the ethanol extract of Ipomoea

cairica by qualitative phytochemical  analysis.

To evaluate the functional groups present in the species using FTIR technique.

To analyse the elemental composition of Ipomoea cairica growing in a locality

experiencing industrial pollution using SEM-EDX.



REVIEW OF LITERATURE

o Calixto (2005) collected the information from WHO and reported that 65% -

80% of the world’s population in developing countries depend on the

medicinal plants for their primary health care due to the poverty and lack of

access to modern medicine.

o Ipomoea cairica is a perennial fast-growing vine. This species is adapted to

grow in area with extreme seasonal fluctuations and because of its tuberous

roots, it has been observed that the top part of the plant may die and later

resprouts when environmental conditions are favourable (Weber, 2003;

Maimela and Gumede, 2019).

o Eames and Mac (1947) did a study on the number of stomata per unit area of

epidermis variously greatly.

o Jyoti et al., (2008) analysed the amount of Pb, Cd, Cr, and Ni in soil and plant

samples of Abutilon indicum, Calotropis procera, Euphorbia hirta,

Peristrophe bycaliculata, and Tinospora cordifolia collected from 3

environmentally different sites.

o Sutapa et al., (2015) investigated the methanol extracts of leaves and flowers

of Ipomea cairica for antimicrobial and antioxidant effects. Results showed

very good activity against all bacterial and fungal strains tested. The extract

also showed remarkable antioxidant activity, with DPPH scavenging activities

correlating with its reductive potential. 

o A Study of Ipomoea cairica extract by Shefali et al. (2013) showed dose

dependent reduction of response in the formalin test inflammatory phase in

mice. A possible explanation for the antinociceptive activity is the release of

pro-nociceptive mediators unrelated to carrageenan-induced edema. The

isolated caffeoylquinic acids could explain, in part, the antinociceptive effect.

o Flavio et al (2006) evaluated the in-vitro antioxidant activities of methanolic

extracts of leaves and flowers by DPPH radical inhibition. The methanolic

extract of I. cairica leaves showed maximum antioxidant activity (83.52%)



while the methanolic extract of flowers showed maximum antioxidant activity

at 81.85% at 500 µg/ml concentrations.

o The methanol extract of (MEIP) flowering tops showed antioxidant activity by

inhibiting DPPH and hydroxyl radical, nitric oxide and super oxide anion

scavenging, hydrogen peroxide scavenging, and reducing power activities

(Dudharejia and Shah, 2009).

o Aqueous methanol extract of Ipomoea cairica leaves possess a strong

anti-inflammatory activity (Mohamed and Karawya, 2010).

o The major constituents of the extract were the coumarins, scopoletin and

umbelliferone and the lignans, arctigenin, matairesinol and trachelogenin

(Olga et al., 1997; Sharda and Kokate, 1979). Indole alkaloids were isolated

from the leaves of this species (Mohamed and Karawya, 2010).

o From the aerial parts of Ipomoea cairica the coumarins umbelliferone and

scopoletin, and the dibenzyl-g-butyrolactone lignans arctigenin, matairesinol

and trachelogenin, were isolated along with b-sitosterol and fatty acids (Singh

et al., 2013).

o (+)-(8R,8′S)-thujaplicatin methyl ether, arctigenin, matairesinol,

trans-2,3-dibenzyl butyrolactone, vanillic acid, hydroxybenzoic acid,

methoxybenzoic acid, methylparaben, stearic acid, palmitic acid, oleic acid,

friedelinol and a mixture of β-sitosterol and stigmasterol were obtained from

the methanolic extract of the Ipomoea cairica (Ralte, 2014).

o The crystallite domain size was calculated from the width of the XRD peaks,

assuming that they are free from non-uniform strains, using the Debye-Scherer

formula (Cullity, 1978). Functional groups present in the bioengineered

nanoparticles and interactions with protein were analysed by transform

infrared (FTIR) analysis (Najitha and Balasubramanian 2014b).

o The hydroxyl and carboxyl groups present in the plants were able to bind with

the metals and the flavonoids and phenols have exclusive power to warp

nanoparticles to avoid the agglomeration (Ahmad et al., 2010).



MATERIALS AND METHODS

Plant selected for the study

Ipomoea cairica is a vining, herbaceous, perennial plant with palmate leaves and

large, showy white to lavender flowers. A species of morning glory, it has many common

names, including mile-a-minute vine, Messina creeper, Cairo morning glory, coast morning

glory and railroad creeper.

Scientific Name

Ipomoea cairica (L.) Sweet

Synonyms

Convolvulus cairicus L.

Convolvulus pendulus (R. Br.) Spreng.

Ipomoea palmata Forssk.

Ipomoea pendula R. Br.

Ipomoea tuberculata (Desr.) Roem. & Schult.

Systematic Position

➢ Kingdom: Plantae

➢ Division : Phanerogamae

➢ Class: Dicotyledons

➢ Subclass : Gamopetalae

➢ Series : Bicarpellatae

➢ Order: Solanales

➢ Family: Convolvulaceae

➢ Genus: Ipomoea

➢ Species : Ipomoea cairica



Common names : ‘Mile-a-minute vine’, ‘Messina creeper’, ‘Cairo Morning glory', ‘Coast

Morning glory', ‘Railroad creeper'.

Malayalam Name:  Kolambi Poo

Botanical Characteristics:

One of the commonest yet most useful of the evergreen creepers, refreshing the eve in

the hottest weather with its clear, green leaves and delicate, mauve blooms, the Railway

Creeper is found in gardens, villages, and on practically every railway station, thus earning

for itself its nickname. This morning glory vine is beautiful, climbing on to whatever it finds -

the purple flower studded vine wrapped around bending bamboo stems, is a pleasing sight. Its

stem is hairless, readily set roots when in touch with the earth. Flowers purple, pink or rarely

pinkish white, to 8cm across, solitary or in groups of 2-3. Fruit a 4-valved capsule, about 1cm

across, each valve with 1 seed. Seed with wispy hairs attached. Spread by wind, water and

humans.

Plant collection

The whole plant of Ipomoea cairica (L.) used for the investigation was obtained from

Eloor industrial area, Ernakulam,Kerala. The plant specimen was authenticated using the

Flora of presidency of Madras. Fresh plant material was washed under running tap water,

then air dried and powdered.

Extraction

The plant powder was extracted with ethanol using cold extraction. Totally 30 g of

dried plant powder was extracted in 250 ml of ethanol for 24 hours in occasional shaking at

room temperature. The supernatant was collected and evaporated to make the final volume

one-fifth of the original volume. It was stored at 4˚C in airtight bottles for further studies.



Phytochemical analysis

The ethanolic extract of Ipomoea cairica was subjected to preliminary phytochemical

screening for their presence or absence of active constituents utilising a standard method of

analysis.

1. Test for Alkaloids

Mayer’s Test: 2 ml test sample was treated with few drops of Mayer’s reagent along

sides of the test tube and the formation of white or creamy precipitate indicated the

presence of alkaloids.

(Mayer’s Reagent- 1.358g of HgCl₂ was dissolved in 60ml of water and poured into a

solution of 5g of potassium iodide in 10ml of distilled water and made upto 100 ml of

reagent).

Dragendorff’s Test: Test sample was treated with 1-2 ml of Dragendorff’s reagent and

the formation of prominent reddish brown precipitate indicated the presence of

alkaloids.

(Dragendorff’s Stock reagent- Solution (A): 0.85g basic bismuth nitrate dissolved in

10ml glacial acetic acid and 40 ml water under heating. Solution (B): 8g potassium

iodide dissolved in 30 ml water. Stock solution: A and B mixed in 1:1 ratio).

Wagner’s Test: Test sample was treated with few drops of Wagner’s reagent along

sides and the formation of reddish brown precipitate indicated the presence of

alkaloids.

(Wagner’s reagent - 2 g Iodine and 6 g potassium Iodide dissolved in 5 ml distilled

water and made upto 100 ml.)

2. Test for Flavonoids

Sulphuric acid test: A fraction of the extract was treated with concentrated H2SO4

and observed for the formation of orange colour.



NaOH test: A small amount of extract was treated with aqueous NaOH and HCl,

observed for the formation of yellow orange colour.

3. Test for Amino acids

Ninhydrin Test: Extract solution was treated with Ninhydrin (Triketohydrindene

hydrate) at the pH range of 4 - 8. Development of purple colour indicated the positive

response for amino acids.

4. Test for Reducing sugars

Fehling's test for free reducing sugar: About 0.5 g of extract was dissolved in

distilled water and filtered. The filtrate was heated with 5 ml of equal volumes of

Fehling's solution A and B. Formation of a red precipitate of cuprous oxide was an

indication of the presence of reducing sugars.

Benedict’s Test: To 5 ml of the extract solution, 5 ml of Benedict’s solution was

added in a test tube and boiled for a few minutes. Development of brick red

precipitate confirmed the presence of reducing sugars.

5. Test for Anthraquinones

Modified Borntrager’s Test: 5 ml of extract solution was hydrolyzed with dilute

sulphuric acid and extracted with benzene. 1 ml of dilute ammonia was added to it.

Rose pink coloration suggested the positive response for anthraquinones.

6. Test for Saponins

Foam Test: A small amount of extract was shaken with water and looked for the

formation of persistent foam.

7. Test for Sterols

Liebermann-Burchard test: One ml extract was treated with chloroform, acetic

anhydride and added drops of H2SO4 and observed for the formation of dark pink or

red colour.

Sulphuric acid test: The fraction of extract was treated with ethanol and H2SO4 and

observed for the formation of violet blue or green colour.



8. Test for Tannins

FeCl3 Test: 5 ml of extract solution was allowed to react with 1 ml of 5% ferric

chloride solution. Greenish black colouration indicated the presence of tannins.

Potassium Dichromate Test: 5 ml of the extract was treated with 1 ml of 10%

aqueous potassium dichromate solution. Formation of yellowish brown precipitate

suggested the presence of tannins.

Lead acetate Test: 5 ml of the extract was treated with 1 ml of 10% lead acetate

solution in water. Yellow colour precipitation gave the test for tannins.

9. Test for Phenols

Ferric chloride test: A fraction of extract was treated with 5% ferric chloride,

formation of deep blue colour confirms the presence of phenol

Liebermann’s test: The extract was heated with sodium nitrite, add H2SO4 solution

diluted with water and add excess of dilute NaOH and observed for the formation of

deep red or green or blue colour.

10. Test for Glycosides

Legal’s test: Dissolved the extract (0.1 g) in pyridine, added sodium nitroprusside

reagent and made alkaline with NaOH solution. Pink to red colour solution indicates

the presence of glycosides.

Borntrager’s test: The extract is hydrolyzed with concentrated HCl for 2 hours on a

water bath and filtered and few ml of above filtrate was shaken with chloroform,

chloroform layer was separated and added 10 % ammonia, formation of pink colour

indicates the presence of glycosides

11. Test for Gums

Molisch’s Test: 2 ml of concentrated sulphuric acid was added to 2 ml of extract

solution. Then it was treated with 15% α-naphthol in ethanol (Molisch’s reagent).



Formation of a red violet ring at the junction of two layers indicated the positive test

for gums.

12. Test for Terpenoids

Chloroform test: The plant extract was taken in a test tube with few ml of chloroform

and add concentrated sulphuric acid carefully to form a layer and observed for

presence of reddish brown colour.

Liebermann-Burchard test: 1 ml extracts was treated with chloroform, acetic

anhydride and added drops of H2SO4 and observed for the formation of dark green

colour.

FTIR spectrum analysis

The ethanol extract of Ipomoea cairica (L.) was mixed with KBr salt, using a mortar

and pestle, and compressed into a thin pellet. Infrared spectra were recorded on a Shimadzu

FTIR Spectrometer 8000 series, between 4,000-400 cm-1.

Scanning Electron Microscopy (SEM) with Energy Dispersive X-Ray

Analysis (EDX)

The ethanol extract derived from plant sample of Ipomoea cairica (L.) was subjected

to the elemental analysis using Scanning Electron Microscope (SEM) with an energy

dispersive x-ray spectrometer (EDX). For doing the elemental analysis, Scanning Electron

Microscope (with EDX) was used with a model number Jeol 6390LV having accelerating

voltage: 0.5 kV to 30 kV and resolution at 4 nm (30 kV) which provides images at

magnification: 300,000. SEM provides detailed high resolution images of the sample by

rastering a focussed electron beam across the surface and detecting secondary or

backscattered electron signal. An Energy Dispersive X-Ray Analyzer (EDX or EDA ) is also

used to provide elemental identification and quantitative compositional information. SEM

provides images with magnifications up to ~X50,000 allowing sub micron-scale features to

be seen i.e. well beyond the range of optical microscopes. It is very rapid, high resolution

imaging with identification of elements present in the plant samples.



RESULTS

Phytochemical screening of plant materials

The phytochemical screening of Ipomoea cairica(L.) is displayed in Table 1.

Preliminary phytochemical screening of twelve different secondary metabolites were done in

in the ethanol extract of Ipomoea cairica. The ethanol extract showed the presence of the

maximum number of secondary metabolites in the plant.

Fourier transform infrared (FTIR) fingerprinting analysis

Figure 2 shows the results of FTIR spectroscopic studies which revealed the

presence of various functional groups in ethanol leaf extract of Ipomoea cairica (L.). The peak

at 3989 and 3385.07 cm-1 is corresponding to hydrogen - bonded O-H stretching frequency

respectively. The peak at 3385.07 cm-1 that peak covers the entire region with a very broad peak. The

peak at 2929.87 cm-1 to assign H-C-H stretch. The peak at 2223.92 cm-1 to assign C≡N stretch. The

absorptions can be seen as several distinct peak in this region. The more intense bands occurring at

2200.78, 2181.49, 2152.56, 2133.27 corresponding to C≡C stretching indicate the presence of

alkynes.

The peak at 1710.86 cm-1 to assign C=O stretching indicate the carboxylic acid. The

peak at 1627.97 cm-1to assign C-C=C stretching indicate the alkenes. The peak at 1263.37,

1055.06 cm -1 assigned to the C-O stretching vibration and indicate the esters.



Energy dispersive X-ray spectroscopy

Table 2 shows the results of the elemental composition of Ipomoea cairica(L.) using

SEM and EDX technique. The SEM - EDX spectra of the ethanol extract of the Ipomoea

cairica(L.) is shown in figure 3.

The topography of elements was confirmed through SEM images which is displayed

in figure 4. Oxygen, Silicon, Chloride, Potassium and Calcium were present in the sample.

Many standards were used like CaCo3, Sio2, KCL, MAD, Ca wollastonites. In all these

elements, Carbon and Oxygen were present as high concentrations while Potassium was seen

as moderate amount. But P, Si, Cl and S were present only in trace quantities. Trace elements

are estimated by determining the percentage abundance (%) of elements in the sample.

Fig. 1: Medicinal plant Ipomoea cairica (L.) collected from Industrial area, Eloor



Plant Constituents Test/ Reagent Ipomoea cairica
(L.)

Alkaloids

Mayer’s Test +

Dragendorff’s Test +

Wagner’s Test

Phenols Ferric chloride test
+

Liebermann’s test
+

Tannins
FeCl3 Test

+

Potassium Dichromate Test
+

Lead acetate Test
+

Flavonoids Sulphuric acid test
+

NaOH test
+

Anthraquinones Modified Borntrager’s Test
+

Saponins Foam Test +

Steroids Liebermann-Burchard test
+

Sulphuric acid test
+

Terpenoids Chloroform test
+

Liebermann-Burchard test
+

Glycosides
Legal’s test

-

Borntrager’s test
-

Reducing sugars
Benedict’s Test

-

Fehling's test for free reducing
sugar

-

Amino acids Ninhydrin Test -

Gums Molisch’s Test
-

Presence: +, Absence: -



Table 1: Phytochemical screening of leaf extract of Ipomoea cairica (L.)

Fig. 2: FTIR Spectrum analysis of Ethanol leaf extract of Ipomoea cairica ( L.)

Element Line Type Weight % Atomic %

C K series 57.57 65.39

O K series 39.18 33.41

Si K series 0.17 0.08

P K series 0.34 0.15

S K series 0.15 0.06

Cl K series 0.23 0.09

K K series 1.81 0.63

Ca K series 0.55 0.19

TOTAL 100 100

Table 2: The percentage of trace elements present in ethanol leaf extract of Ipomoea
cairica (L)



Fig. 3: The SEM EDX spectra of ethanol leaf extract of Ipomoea cairica (L.)



Fig. 4: The SEM EDX images of ethanol leaf extract of Ipomoea cairica (L.)



DISCUSSION

Ipomea cairica is commonly known as ‘Railway creeper’ or Morning glory. The

plants are medicinally used as an antioxidant, anti-inflammatory, antiviral, and highly potent

against malaria (Arora et al., 2013). Morning Glory is a tropical plant and is commonly found

in tropical regions of Africa and Asia, including India. Most parts of the Ipomoea cairica

have been recorded to be edible; the leaves are eaten when still young and roots are cooked

before consuming. In some areas this plant is considered to have antibiotic properties.

Ipomoea cairica is often used as a screening plant in the garden by allowing the vine to twist

and climb along a trellis or fence, giving a beautiful display.

Ipomoea cairica (Coastal morning glory) is considered as a significant environmental

weed commonly seen in India. This species is capable of very rapid growth and can

completely smother trees and under-storey plants, but it will creep along the ground in the

absence of supporting vegetation. Significant infestations may lead to a reduction in

biodiversity through the replacement of native vegetation and the displacement of certain

native animals (Whistler, 1988)..

It also commonly invades rainforest margins, where it grows over larger trees and

smothers tree saplings and under-storey shrubs, and is a major problem in littoral rainforest

remnants. However, it is also a weed of sandy beach fronts and other coastal environments,

drier forests, wetlands, and limestone cliffs.

Phytochemical analysis

Phytochemical screening is of paramount importance in identifying new source of

therapeutically and industrially valuable compound having medicinal significance, to make

the best and judicious use of available natural wealth (Ambasta et al., 1986; Kokate et al.,

1998). Phytochemical investigation of the ethanolic extracts of Ipomoea cairica (L.) revealed

the presence of various phytochemicals such as alkaloids, phenols, tannins, flavonoids,

anthraquinones, saponins, steroids & terpenoids. The presence of alkaloids in Ipomoea

cairica(L.) may be associated with their use by traditional medicines for the treatment of

different diseases. Phenolic compounds present in it have attracted a great attention in

relation to their potential for beneficial effects on health (Narayana et al., 2001).



phytochemical analysis of plants for the presence of saponins are widely well known to have

expectorant and anti tissue activity (Rao et. al., 1984; Sharama et al., 1984 ). FTIR spectroscopy data

analysis helps in understanding the chemical functionality of the compound in the plant sample and

when run under IR region in the range of 400-4000 cm-1there was a variation in the peak in both the

plant samples (Thenmozhi et al., 2011; Kalaiselvi et al., 2012).

The bands between 3000 and 2800 cm-1 represent C-H stretching vibrations that are

mainly generated by lipids (Wolkers & Hoekstra, 1995; Wei et al., 2009). The weak

absorption band of 796.60, 700.16, 617.22 cm-1 indicate the presence of chloride in the plant

extract (Muruganatham, 2009). The O-H stretching indicate the phenolic compound, that

have excellent antioxidant properties (Shirwaikar, 2003).

FTIR allows detecting whole range of infrared spectrum simultaneously providing

speed and accuracy in measurements of biological specimens (Griffiths & Haseth, 1986). The

presence of characteristic functional groups phenols, carboxylic acid, alkanes, alkenes, esters,

alkynes, fatty acid and lipids are responsible for various medicinal properties of Ipomoea

cairica (L.) Based on the functional group analysis, Ipomoea cairica (L.) doesn’t contain any

toxic compounds.

In the present study, results of EDX showed the presence of trace elements such as

Si, Cl, S, K and Ca in Ipomoea cairica (L.). Deficiency of these trace elements in human

subjects can occur under the most practical dietary conditions and in much diseased status

(Udayakumar & Begum,2004). Trace elements play both curative and preventive role in

combating diseases. Calcium is needed in the development of bone and teeth and it regulate

heart rhythm, help in normal blood clotting, maintain proper nerve and muscle functions and

lower blood pressure (Bibi et al., 2006). Potassium is essential for the transport of nutrients

inside the cell. Without potassium, nutrients could not able enter into the cell that lead cell

death. Silicon is also another important element to prevent the hardening of veins and

arteries. Chloride works with sodium and potassium carry an electrical charge when

dissolved body fluids and to regulate the pH in the body. Chloride is also important for digest

the food properly and absorb many elements. The presence of these trace elements in

Ipomoea cairica (L.) marks its use in therapeutic purpose.



SUMMARY & CONCLUSION

Plant based drug has been used worldwide in traditional medicines for treatment of

various disease. Phytochemical studies have attracted the attention of plant scientists due to

the development of new and sophisticated techniques. These techniques played a significant

role in the search for additional resources of raw material for pharmaceutical industry [2].

Ipomoea cairica (L.) Commonly known as ‘Railway creeper’ or Morning glory’ belongs to

the family Convolvulaceae. It has also ornamental value as climber with attractive flowers.

This plant also included as plants affecting central nervous system [5], and also actively used

as an antioxidant [6]. The main objective of the study was to screen the ethanol leaf extract of

Ipomoea cairica(L.) for its phytochemical constituents, and to evaluate the functional groups

using FITR and elemental analysis through EDX analysis growing in an industrial area.

The plant showed the presence of many phytochemicals which are responsible for the

various pharmacological medicinal properties.The results obtained from the present study

revealed that, the ethanol extracts of Ipomoea cairica (L.) showed the presence of most of the

secondary metabolites like alkaloids, phenols, tannins, flavonoids, anthraquinones, saponins,

steroids & terpenoids in the leaves. The FTIR study revealed the presence of functional

groups of trace elements. The SEM-EDX study of the ethanol extract showed the presence of

trace elements. However, the species was devoid of any heavy metals even though they were

collected from an industrial area. The intensive study on the out coming active constituents

of Ipomoea cairica (L.) can lead to the discovery of new botanical - drug.

The present study revealed that locally available non-economical weed plant Ipomea

cairica commonly found in waste lands has a great pharmaceutical potential. Based on the

result of this study it can be said that Ipomoea cairica has a leading capacity for the

development of new good efficacy drugs in future and can be effective source to treat and

control many diseases due to the presence of phytochemicals. Thus, it may conclude that the

present study will add some specific criteria for the authentication of Ipomoea cairica and

will be helpful to increase the economic potentiality of this plant.
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ABSTRACT

In this study the comorbidities and risk factors that leads to severe outcomes in

covid positive patients are being analysed. The COVID-19 outbreak has severely

affected human health and economic development worldwide and is still causing

threat to the people’s lives. To better protect and treat higher risk patients and

to lessen the burden on healthcare systems, it is important to identify the risk

factors of COVID-19.

The COVID-19 pandemic has resulted in lots of deaths within the United King-

dom. The study used detailed information on 582 COVID-19-positive inpatients

in Bradford and Calderdale between February-August 2020 that were extracted

from Electronic Health Records.

It was studied if the presence of comorbidities such as diabetes, hypertension,

cardiovascular disease, asthma, chronic obstructive pulmonary disease, cancer, re-

nal disease and obesity were associated with serious health consequences during

COVID-19 illness, including death. The study also aims to find the association of

factors like age and gender with the death of a covid positive patient.

Machine learning techniques such as logistic regression and correlation methods

were used to study the relationship between pre-existing comorbidities with mor-

tality. The important features were extracted using ExtraTreesClassifier. Those

patients with pre-existing comorbidities have been found to be at increased risk

of mortality. Patients with diabetes, hypertension, cardiovascular disease or renal

disease or a combination of any of these were most likely to experience severe

outcomes of the infection. Higher rate of mortality was seen in people above the

age of 50 years. The death rate was higher among males as compared to females.

Thus, identifying the risk factors helps in providing appropriate medical support

to the patients and hence to reduce severe mortality.
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Chapter 1

Introduction

The coronavirus disease 2019 (COVID-19) is an acute infectious pneumonia caused

by a severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) infection pre-

viously unknown to humans. Spreading of COVID-19 mainly occurs when people

are exposed to virus containing respiratory droplets and airborne particles exhaled

by an infected person. The virus causes mild symptoms in the majority of cases,

the most common being: fever, dry cough, and fatigue.

The disease has the characteristics of fast transmission and strong infectivity.

Since the outbreak in early December 2019 in Wuhan, China, it has rapidly devel-

oped into a worldwide pandemic, with more than 3 million patients confirmed to

have been diagnosed with the disease in more than 200 countries, and the number

of infected people is probably much higher. As of April 30, 2020, 217,769 people

died of COVID-19 infection. Despite the public health responses aimed at con-

taining the disease and delaying its spread; during the courses of treatment, due

to the large increase in the demand for hospital beds and the shortage of medical

equipment, coupled with the lack of specific medicine, patients with basic diseases

or old age are more likely to progress to severe disease, leading to death. Reports

show that 14.1–33.0 percent of COVID-19 infected patients are prone to develop

into severe cases, and the mortality rate of critical cases is 61.5 percent, increasing

sharply with age and underlying comorbidities. Furthermore, medical staff may

also be infected, which makes many countries face critical care crisis. COVID-19

poses an important and urgent threat to global health.

1
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This pandemic continues to challenge medical systems worldwide in many aspects,

including sharp increases in demands for hospital beds and critical shortages in

medical equipment, while many healthcare workers have themselves been infected.

Thus, the capacity for immediate clinical decisions and effective usage of health-

care resources is crucial.

Effective screening enables quick and efficient diagnosis of COVID-19 and can mit-

igate the burden on healthcare systems. Prediction models that combine several

features to estimate the risk of infection have been developed in hopes of assisting

medical staff worldwide in triaging patients when allocating limited healthcare

resources

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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Chapter 2

Objectives

1. To study the association of pre-existing comorbidities with the death of a covid

patient.

That is, to find if pre-existing comorbidities like diabetes, hypertension, cardio-

vascular disease, asthma, chronic obstructive pulmonary disease, cancer and renal

disease causes severe outcomes in a covid positive patient.

2. To find the association of factors like:

Age,

Gender,

Socioeconomic status and

BMI (body mass index), with the outcome of the hospitalised covid-19 patients.

3



Chapter 3

Literature Review

In the article, Ethnicity, pre-existing comorbidities, and outcomes of hospitalised

patients with COVID-19 by Gillian Santorelli, Michael McCooe, Trevor A. Shel-

don, John Wright and Tom Lawton, it was studied if patients with existing co-

morbidities and minority ethnic groups are at increased risk of mortality. They

wished to determine if there were any differences in intensive care unit (ICU)

admission and 30-day hospital mortality in a city with high levels of deprivation

and a large community of people of South Asian heritage. Detailed informa-

tion on 582 COVID-19-positive inpatients in Bradford and Calderdale between

February-August 2020 were extracted from Electronic Health Records. Logistic

regression and Cox proportional hazards models were used to explore the relation-

ship between ethnicity with admission to ICU and 30-day mortality, respectively

accounting for the effect of demographic and clinical confounders. The sample

consisted of 408 (70 percent) White, 142 (24 percent) South Asian and 32 (6 per-

cent) other minority ethnic patients. Ethnic minority patients were younger, more

likely to live in deprived areas, and be overweight/obese, have type 2 diabetes,

hypertension and asthma compared to white patients, but were less likely to have

cancer (South Asian patients only) and COPD. Male and obese patients were more

likely to be admitted to ICU, and patients of South Asian ethnicity, older age, and

those with cancer were less likely. Being male, older age, deprivation, obesity, and

cancer were associated with 30-day mortality. The risk of death in South Asian

patients was the same as in white patients HR 1.03 (0.58, 1.82). It was found

that, despite South Asian patients being less likely to be admitted to ICU and

having a higher prevalence of diabetes and obesity, there was no difference in the

4
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risk of death compared to white patients. This contrasts with other findings and

highlights the value of studies of communities which may have different ethnic,

deprivation and clinical risk profiles

Bradford Teaching Hospitals Foundation Trust (BTHFT) and Calderdale and

Huddersfield Foundation Trust (CHFT) are large hospital trusts in West York-

shire in the UK which consist of three separate acute hospitals and together serve

a population of approximately one million people. Bradford is a deprived and

ethnically diverse city, with high rates of health problems such as obesity and

cardiovascular disease as well as the highest prevalence of diabetes in the UK.

Calderdale and Huddersfield, by comparison have a smaller proportion of resi-

dents from black, south Asian and minority ethnic backgrounds yet have many

areas that suffer poor health outcomes and significant deprivation. The current

pandemic has exposed and resulted in inequalities between UK ethnic groups .

On the basis of early evidence from China and Italy, Bradford teaching hospi-

tals, chose to adopt the wide- spread early use of enhanced respiratory support

in the form of CPAP (Continuous Positive Airway Pressure) and self-proning in

the management of more severe COVID-19, with the aims of improving patient

outcomes and controlling critical care demand. Preliminary analysis of patients

receiving CPAP and mechanical ventilation at BTHFT did not demonstrate an

increased mortality rate amongst those of South Asian ethnicity and this observa-

tion provided impetus for this multi-centre review of inpatients with a diagnosis of

COVID 19. The overall aim of this study was to examine the ethnic, demographic,

socio-economic and clinical risk factors associated with outcomes of hospital in-

patients who tested positive for COVID-19. The endpoints were ICU admission

and 30-day in-hospital mortality.

In the article, The Impact of Pre-existing Comorbidities and Therapeutic In-

terventions on COVID19 by Lauren A. Callender , Michelle Curran , Stephanie

M. Bates, Maelle Mairesse , Julia Weigandt and Catherine J. Betts, it was said

that, evidence from the global outbreak of SARS-CoV-2 has clearly demonstrated

that individuals with pre-existing comorbidities are at a much greater risk of dy-

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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ing from COVID-19. This is of great concern for individuals living with these

conditions, and a major challenge for global healthcare systems and biomedical

research. Not all comorbidities confer the same risk, however, many affect the

function of the immune system, which in turn directly impacts the response to

COVID-19. Furthermore, the myriad of drugs prescribed for these comorbidities

can also influence the progression of COVID-19 and limit additional treatment

options available for COVID-19. Here,they reviewed immune dysfunction in re-

sponse to SARS-CoV-2 infection and the impact of pre-existing comorbidities on

the development of COVID-19. They explored how underlying disease etiologies

and common therapies used to treat these conditions exacerbate COVID-19 pro-

gression. Moreover, they discussed the long-term challenges associated with the

use of both novel and repurposed therapies for the treatment of COVID-19 in

patients with pre-existing comorbidities.

From this study,it was found that patients with pre-existing comorbidities are

at a greater risk of dying from COVID-19. However, not all comorbidities confer

the same risk. By exploring the underlying disease etiologies and common thera-

pies used to treat these conditions, they have discussed their impact on COVID-19.

Comorbidities closely associated with age, chronic inflammation and dysregulated

metabolism such as hypertension, cardiovascular disease, and diabetes are the

most prevalent comorbidities. However, many of these comorbidities are strongly

associated with each other. Consequently, many patients will have multiple co-

morbidities and therefore while they have discussed these individually, the reality

is that a combination of factors will be at play. Furthermore, as multiple drug

use is inevitable for patients with pre-existing comorbidities, the impact of over-

laying drugs on an already compromised state and the possibility of DDI leading

to adverse events needs to be carefully considered. As the scale of this pandemic

continues to accelerate globally, they hope this review provides healthcare pro-

fessionals and biomedical researchers with a more comprehensive understanding

of the impact of pre-existing comorbidities on COVID-19 development and treat-

ment.

The article, Presenting Characteristics, Comorbidities, and Outcomes Among

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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5700 Patients Hospitalized With COVID-19 in the New York City Area by Safiya

Richardson, Jamie S. Hirsch, Mangala Narasimhan, James M. Crawford, Thomas

McGinn, Karina W. Davidson, and the Northwell COVID-19 Research Consor-

tium, aimed to describe the clinical characteristics and outcomes of patients with

COVID-19 hospitalized in a US health care system. The study included all se-

quentially hospitalized patients with COVID-19 admitted to 12 hospitals in New

York City, Long Island, and Westchester County, New York, within the North-

well Health system between March 1, 2020, and April 4, 2020, inclusive of these

dates.Confirmed severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

infection by positive result on polymerase chain reaction testing of a nasopharyn-

geal sample among patients requiring admission.

Clinical outcomes during hospitalization, such as invasive mechanical ventilation,

kidney replacement therapy, and death. Demographics, baseline comorbidities,

presenting vital signs, and test results were also collected. A total of 5700 patients

were included (median age, 63 years [interquartile range IQR, 52-75; range, 0-107

years]; 39.7 percent female). The most common comorbidities were hyperten-

sion (3026; 56.6 percent), obesity (1737; 41.7 percent), and diabetes (1808; 33.8

percent). At triage, 30.7 percent of patients were febrile, 17.3 percent had a respi-

ratory rate greater than 24 breaths/minute, and 27.8 pecent received supplemental

oxygen. The rate of respiratory virus co-infection was 2.1 percent. Outcomes were

assessed for 2634 patients who were discharged or had died at the study end point.

During hospitalization, 373 patients (14.2 percent) (median age, 68 years [IQR,

56-78]; 33.5 percent female) were treated in the intensive care unit care, 320 (12.2

percent) received invasive mechanical ventilation, 81 (3.2 percent) were treated

with kidney replacement therapy, and 553 (21 percent) died. As of April 4, 2020,

for patients requiring mechanical ventilation (n = 1151, 20.2 percent), 38 (3.3

percent) were discharged alive, 282 (24.5 percent) died, and 831 (72.2 percent) re-

mained in hospital. The median post discharge follow-up time was 4.4 days (IQR,

2.2-9.3). A total of 45 patients (2.2 percent) were readmitted during the study

period. The median time to readmission was 3 days (IQR, 1.0-4.5) for readmitted

patients. Among the 3066 patients who remained hospitalized at the final study

follow-up date (median age, 65 years [IQR, 54-75]), the median follow-up at time

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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of censoring was 4.5 days (IQR, 2.4-8.1). This case series provides characteristics

and early outcomes of sequentially hospitalized patients with confirmed COVID-

19 in the New York City area.

In the article, Risk factors analysis of COVID-19 patients with ARDS and

prediction based on machine learning by Wan Xu, Nan-Nan Sun, Hai-Nv Gao,

Zhi-Yuan Chen, Ya Yang, Bin Ju, and Ling-Ling Tang, it is said that, acute respi-

ratory distress syndrome (ARDS) is one of the common clinical manifestations of

severe COVID-19 and it is also responsible for the current shortage of ventilators

worldwide. This study aims to analyze the clinical characteristics of COVID-19

ARDS patients and establish a diagnostic system based on artificial intelligence

(AI) method to predict the probability of ARDS in COVID-19 patients. They

collected clinical data of 659 COVID-19 patients from 11 regions in China. The

clinical characteristics of the ARDS group and no-ARDS group of COVID-19 pa-

tients were elaborately compared and both traditional machine learning algorithms

and deep learning-based method were used to build the prediction models. Results

indicated that the median age of ARDS patients was 56.5 years old, which was sig-

nificantly older than those with non-ARDS by 7.5 years. Male and patients with

BMI greater than 25 were more likely to develop ARDS. The clinical features

of ARDS patients included cough (80.3 percent), polypnea (59.2 percent), lung

consolidation (53.9 percent), secondary bacterial infection (30.3 percent), and co-

morbidities such as hypertension (48.7 percent). Abnormal biochemical indicators

were strongly related to the aggravation of ARDS. Furthermore, through various

AI methods for modeling and prediction effect evaluation based on the above risk

factors, decision tree achieved the best AUC, accuracy, sensitivity and specificity

in identifying the mild patients who were easy to develop ARDS, which undoubt-

edly helped to deliver proper care and optimize use of limited resources.

These literatures gave an idea about the risk factors of covid-19 and thus helped

to understand more about the topic.

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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Chapter 4

Materials and Methods

4.1 Sample

This prospective cohort study includes all patients admitted to Bradford Teach-

ing Hospitals Foundation Trust (BTHFT) between 17/02/2020 – 20/06/2020 and

Calderdale and Huddersfield Foundation Trust (CHFT) between 01/03/2020 –

08/08/2020, and who tested positive for severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2) using RT-PCR on admission or during their stay. Brad-

ford has a large South Asian population (24.9 percent, 20.4 percent of who are

of Pakistani origin; 67.4 percent white), whereas Calderdale and Kirklees (the

Metropolitan Borough in which Huddersfield resides) have a larger white popula-

tion (89.6 percent and 79.1 percent respectively).

Ethics approval: The recent Health Service (Control of Patient Information) Reg-

ulations 2002 notices requires NHS Trusts and others to process confidential pa-

tient information without consent for COVID-19 public health, surveillance and

research purposes, thus no ethical approval or consent for publication was required.

4.2 Data availability

The dataset was taken from the site dataverse.harvard.edu.

Harvard Dataverse: Replication Data for: Ethnicity, pre-existing comorbidities,

and outcomes of hospitalised patients with COVID-19.

This project contains the following underlying data:

- DatasetForPublication.xls
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4.3. INTRODUCTION TO SUPERVISED LEARNING
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RISK FACTOR ANALYSIS

Detailed information on ethnicity, demographic characteristics, hospital stay,

and pre-existing comorbidities was manually extracted from hospital electronic

patient records (EPR) for BTHFT patients; the data for those admitted to CHFT

was extracted directly from the data warehouse. Self-defined ethnicity was cate-

gorised to reflect the majority ethnic groups in the region: White (British, Irish,

any other White), South Asian (Indian, Pakistani, Bangladeshi), and other ethnic

minority; patients with missing ethnicity were excluded from the analysis. Poten-

tial risk factors for severe COVID-19 were identified a priori: age, sex, obesity,

and pre-existing comorbidities (diabetes, hypertension, coronary heart disease,

asthma, chronic obstructive pulmonary disease (COPD), cancer, chronic renal

disease). BMI categories were defined as healthy (¡25 kg/m ) overweight (25–29.9

kg/m ) and obese (30 kg/m ) based on BMI at hospital admission. Socioeconomic

status was estimated using the English Indices of Multiple Deprivation (IMD)

quintiles derived from residential postcode. Due to small numbers in the least

deprived quintile, IMD 4 and 5 were combined.

4.3 Introduction to Supervised Learning

Supervised machine learning algorithms derive insights, patterns, and relation-

ships from a labeled training dataset. It means the dataset already contains a

known value for the target variable for each record. It is called supervised learn-

ing because the process of an algorithm learning from the training dataset is like

an instructor supervising the learning process. You know the correct answers, the

algorithm iteratively makes predictions on the training data and the instructor

corrects it. Learning ends when the algorithm achieves the desired level of perfor-

mance and accuracy.

Supervised learning problems can be further classified into regression and classifi-

cation problems.

• Classification: In a classification problem, the output variable is a category, such

as “red” or “blue,” “disease” or “no disease,” “true” or “false,” etc.

• Regression: In a regression problem, the output variable is a real continuous

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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4.4. LOGISTIC REGRESSION
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RISK FACTOR ANALYSIS

value, such as “dollars” or “weight.”

4.4 Logistic Regression

Logistic regression is a statistical method that is used for building machine learn-

ing models where the dependent variable is dichotomous: i.e, binary. Logistic

regression is used to describe data and the relationship between one dependent

variable and one or more independent variables. The independent variables can

be nominal, ordinal, or of interval type.

The name “logistic regression” is derived from the concept of the logistic function

that it uses. The logistic function is also known as the sigmoid function. The

value of this logistic function lies between zero and one.

Below is the function for logistic regression:

X is the numerical value that needs to be transformed.

If we feed an output value to the sigmoid function,it will return the probability

of the outcome between 0 and 1.If the value is below 0.5,then the output is return

as No. If the value is above 0.5,then the output is return as Yes.
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4.4. LOGISTIC REGRESSION
COVID-19 COMORBIDITIES AND

RISK FACTOR ANALYSIS

4.4.1 Assumptions of Logistic Regression

• Independent variables show a linear relationship with the log of output vari-

ables.

• Non-Collinearity between independent variables. That is, independent variables

are independent of each other.

• Output variable is binary

4.4.2 Implementing Logistic Regression in Python

First, the Libraries needed for creating the model are imported.

Then the dataset is imported to the notebook.

Independent variables are not influenced by any factors and impact the outcome

variable. Here,sex,agecat,ethnicity,imd,bmicat,diabetes1, diabetes2,hypertension,cvd,asthma,copd,cancer,renaldisease,icu

and timeatrisk are the independent varaibles.

Dependent variables are influenced or dependent on the independent variables.Here,‘died30days’

is the dependent variable.
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4.5. ANALYSIS OF DATA
COVID-19 COMORBIDITIES AND

RISK FACTOR ANALYSIS

4.5 Analysis of Data

4.5.1 Outcome Distribution

The above figure shows the Outcome Distribution. Out of the 582 patients, 189

patients died and 393 were alive, i.e, 32.5 percent patients died and 67.5 percent

were alive.

4.5.2 Gender Distribution

The above figure shows the Gender Distribution. Out of the 582 patients, 329 pa-

tients were males and 253 females,i.e, 56.5 percent patients were males and 43.5
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4.5. ANALYSIS OF DATA
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RISK FACTOR ANALYSIS

percent females.

4.5.3 Age Category Distribution

The figure below shows the Age Category Distribution.The patients were divided

into 5 age categories:
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4.5. ANALYSIS OF DATA
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RISK FACTOR ANALYSIS

4.5.4 Different Characteristics, Comorbitities and Outcomes

Table showing different characteristics and outcomes
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4.5. ANALYSIS OF DATA
COVID-19 COMORBIDITIES AND

RISK FACTOR ANALYSIS

Table showing different comorbidities and outcomes
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Chapter 5

Results

5.1 Age Category and Outcome Distribution

From the above chart we can say that, as the age is a major risk factor for covid

positive patients. As the age increases, the number of deaths is also seen

increasing.
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5.2. GENDER AND OUTCOME DISTRIBUTION
COVID-19 COMORBIDITIES AND

RISK FACTOR ANALYSIS

5.2 Gender and Outcome Distribution

Higher number of deaths are seen in males as compared to females.

5.3 BMI Category and Outcome Distribution

We can see a comparatively higher death count in patients having overweight.
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5.4. ETHNICITY AND OUTCOME DISTRIBUTION
COVID-19 COMORBIDITIES AND

RISK FACTOR ANALYSIS

5.4 Ethnicity and Outcome Distribution

5.5 Socioeconomic status and Outcome Distribution
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5.6. CORRELATION
COVID-19 COMORBIDITIES AND

RISK FACTOR ANALYSIS

5.6 Correlation

Correlation matrix showing the relationship between different features

5.7 Important Features

Important Features identified using ExtraTreesClassifier
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5.8. CONFUSION MATRIX
COVID-19 COMORBIDITIES AND

RISK FACTOR ANALYSIS

5.8 Confusion Matrix

Confusion Matrix using Logistic Regression

5.9 Model Accuracy

The Logistic Regression Model Accuracy is 0.72
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Chapter 6

Python Codes
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Chapter 7

Discussion and Conclusion

We can view the progression of a deteriorating patient with COVID-19 along a

pathway: they must become infected, symptomatic, and then deteriorate and be

appropriate for hospital treatment. To receive ICU treatment, they must be

normally well enough that it is felt they will benefit, but also acutely unwell

enough that it is necessary. It is clear that in Bradford at least, patients who

were not felt appropriate for ICU represented the vast majority of deaths .

Analyses of mortality risk in COVID-19 must therefore pay attention to the

point at which the patient becomes at-risk.

This study agrees with other work that the risk of hospital mortality rises with

increasing age and male sex, as well as obesity and a variety of other

comorbidities. Patients with diabetes, hypertension, cardiovascular disease or

renal disease or a combination of any of these were most likely to experience

severe outcomes of the infection. The same factors seem to relate to a risk of

ICU admission, except that there is a more complex relationship in that people

with some comorbidities or higher age may be considered too frail to benefit

from intensive treatment despite severe disease.
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CHAPTER 1: INTRODUCTION
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Mental health problems among college students have been increasing in prevalence and

severity during recent times (Blanco et al., 2008; Drum, Brownson, Burton Denmark, & Smith,

2009; Eisenberg, Hunt, & Speer, 2013; Fink, 2014; Gallagher, 2008; Hunt & Eisenberg, 2010).

Since the last decade of twentieth century, mental illness has been considered as a public health

issue alongside other physical illness (Keyes, 2014). Rather than focusing on the promotion of

positive mental health, policy makers and scholars are still focused on addressing mental illness

and instituting risk reduction programs. Efforts and initiatives to shift the conception of mental

health from the mere “absence of mental illness” to something complete and positive, or to the

presence of “well-being” have not yet been significantly effective. (Keyes, 2002)

The WHO emphasizes the need to promote positive mental well-being by defining good

mental health as “... a state of well-being in which the individual realizes his or her own abilities,

can cope with the normal stresses of life, can work productively and fruitfully, and is able to

make a contribution to his or her community” (Seligman, 2012; World Health Organization

[WHO], 2004) (WHO, 2004). Furthermore, the Keyes’ mental health continuum model is

exemplified in the WHO’s perspective on mental health—as a complete state that represents not

only absence of disease, but also consists of the presence of positive states of human capacities

and functioning categorized along a continuum by levels of flourishing, moderate, and

languishing. (Keyes,2002, 2007, 2013).

1.1 BACKGROUND OF THE STUDY
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In the past few years, mental health issues such as depression, anxiety, suicidal ideation,

and self-injury among college students are growing at an alarming rate. Since the last decade of

twentieth century, mental illness has been considered a public health issue alongside other

physical illness. Recent studies indicate that there is an upward trend in the number of students

with severe psychological problems which makes the mental health profile of college students a

growing concern. Attending college has a dual impact on an individual. It marks a significant

and stressful developmental period of an individual’s life. On the other hand, it is at this phase of

life where various psychological disorders have their first onset. It is imperative that mental

health professionals at the college level consider the problems associated with identity formation

and the gradual manifestations of mental illnesses during these high-risk early adult years

because the prevalence of developmental and mental health issues in college student

communities is becoming more diverse and complex than ever in the history of higher education.

(Christine S Bhat., 2015)

Also, the concept of Psychological Capital which is not much familiar among all, is

strongly linked to increased well-being, work and life satisfaction. Therefore, it's necessary that

the upcoming future, i.e.; the college students’ mental health and PsyCap are assessed to help

students persevere in their studies in a psychologically healthier manner. As PsyCap and its

dimensions are malleable, (Luthans et al., 2007; Luthans et al.,2012) they can be developed

through training interventions along with various positive psychology exercises that focuses on

enhancing well-being in conjunction with PsyCap. (Luthans, Avey, & Patera, 2008; Luthans,

Avey, Avolio, Norman, & Combs, 2006; Luthans, Avolio, Avey, & Norman, 2007; Luthans,

Youssef, &Avolio, 2007). Exploring further in this regard revealed a variety of potent, low- cost

approaches that impact mental health through development of positive strengths such as hope,

efficacy, resilience, and optimism. (Luthans et al., 2008)

1.2 PROBLEM STATEMENT

The mental health of college students is a growing concern as there has been a significant

hike in the number of youngsters with mental health issues. (Blanco et al., 2008; Drum,

Brownson, Burton Denmark, & Smith, 2009; Eisenberg, Hunt, & Speer, 2013; Fink, 2014;

Gallagher, 2008; Hunt & Eisenberg, 2010). Also, individuals are prone to develop mental health
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problems during this age period and health professionals need to pay closer attention to college

students. The concept of Psychological Well-being is important since it is strongly linked to

increased well-being, work and life satisfaction. Therefore, it's necessary that the upcoming

future, i.e.; the college students’ mental health and Psychological Capital are assessed and help

students persevere in their educational studies in a psychologically healthier manner. As PsyCap

dimensions are malleable, they can be developed through trainings interventions.

1.3 NEED AND SIGNIFICANCE OF THE STUDY

By drawing connections among a management/organizational concept and an

overarching positive psychology approach of mental health among within student population, the

study challenges the conventional conceptual frameworks for mental health by enlightening the

positive aspects of human functioning and wellness, as well as by emphasizing the significance

of individual positive strengths. In doing so, this study addressed knowledge gap in the literature

and added implications to the counseling and higher education body of research.

In order to attain optimal mental health (flourishing), the findings of this study can be

helpful to professionals in college-settings to redirect their focus on developing positive

psychological resources such as the hope, efficacy, resiliency, and optimism. The findings of this

research study also help students persevere in their educational studies in a psychologically

healthier manner, making a case of integrating PsyCap into academic curriculum. As PsyCap and

its dimensions are malleable (Luthans et al., 2007; Luthans et al., 2012), they can be developed

through training interventions and various positive psychology exercises that focuses on

enhancing well-being in conjunction with PsyCap (Luthans, Avey, & Patera, 2008; Luthans,

Avey, Avolio, Norman, & Combs, 2006; Luthans, Avolio, Avey, & Norman, 2007; Luthans,

Youssef, & Avolio, 2007). Exploring further in this regard revealed a variety of potent, low-cost

approaches that impact mental health through development of positive strengths such as hope,

efficacy, resilience, and optimism. (Luthans et al., 2008)

This study proposes to explore the role of PsyCap and additional correlates (academic

achievement, and socio-demographics such as gender, age, race/ ethnicity, sexual orientation,
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current educational degree) in predicting mental health to bring a positive light on mental health

and psychological resources of college students. This study utilizes the overarching positive

psychology framework to investigate various positive psychological constructs among college

student population (Seligman, 2002, 2003; Seligman & Csikszentmihalyi, 2000; Seligman et al.,

2005). The rationale for developing various programs and initiatives that ensure fostering higher

levels of positive mental health (flourishing) in college campuses will be provided by the

findings of this study.

1.4 SCOPE OF THE STUDY

The scope of this study is limited only to degree students from Kerala.
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CHAPTER -2: REVIEW OF LITERATURE
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2.1 REVIEW OF LITERATURE

In 2010, Braithwaite et al. used the National College Health Assessment on a population

of 1621 college students to compare the difference in the degree of well-being between single

college students and college students in committed romantic relationships. The results indicated

that students in committed romantic relationships had fewer mental health problems than the

single students. Chen & Lucock in 2022, studied the impact of the COVID-19 pandemic on the

Levels of mental health and quality of life in 1173 university students during the COVID-19

pandemic using Patient health questionnaire (PHQ-9), Generalized anxiety disorder

questionnaire (GAD-7), Brief resilience scale (BRS), EQ-5D-5L, COVID-19 related questions.

Results indicated that high levels of anxiety and depression, with more than 50% experiencing

levels above the clinical cut offs, and females scoring significantly higher than males. It also

suggested relatively low levels of resilience, Higher levels of distress were associated with lower

levels of exercising, higher levels of tobacco use, and a number of life events associated with the

pandemic and lockdown. In the year 2021, Prasath et al., conducted a study on the relationships

between psychological capital (PsyCap), coping strategies, and well-being among 609 university

students using self-report measures. Results revealed that well-being was significantly lower

during COVID-19 compared to before the onset of the pandemic. It also indicated that PsyCap

predicted well-being mediating role of coping strategies between PsyCap and well-being. In

2019, Gujar & Ali studied the effects of psychological capital and self-esteem on emotional and

behavioral problems among 387 adolescents using PsyCap Questionnaire, Rosenberg Self-

Esteem Scale, and Strengths and Difficulties Questionnaire (self-report). Results showed that

Emotional and behavioral problems of the adolescent population are closely related to self-

esteem and PsyCap. Son et al., in 2020, conducted a study on the effects COVID-19 on 195

college students using Mental Health Questionnaire, Psychological well-being scale. Results

showed that Pandemic has a great effect on the Mental Health and Well-being of students. In the

year 2019, Sarshar et al., conducted a study on 261 high school students to investigate the

relationship between psychological capital and perfectionism using PsyCap Questionnaire (PCQ)
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& Frost Multidimensional Perfectionism Scale. Results showed that Four aspects of

psychological capital affect the negative perfectionism. Yan et al., in 2016 conducted a study to

explore the influences of coping styles on interpersonal relationships and academic performances

when PsyCap acts as the mediating variable, and to explore the influences of family relations on

PsyCap when coping styles acts as the mediating variable on 832 college graduates using PsyCap

Questionnaire (PCQ) & Simplified Coping Style Questionnaire (SCSQ). Results showed that

Coping styles of college graduates have a significant impact on interpersonal relationships and

academic performances with PsyCap play a mediating role. In 1988, Warr et al., conducted a

study on the Effect of unemployment on mental health on 3077 unemployed people using

General Health Questionnaire. Results indicated that there is Significant relation between

unemployment and mental health. Truong & Ma, in 2006 Study on the Relation between

Neighborhoods and Mental Health on 1600 individuals using General Health Questionnaire.

Results revealed that There is Significant relation between Mental Health and neighborhood

characteristics. In the year 2019, Hernández-Varas et al., studied to examine whether

psychological capital, work satisfaction and health self-perception are able to predict

psychological wellbeing in a military population on 492 Spanish soldiers using PsyCap

questionnaire, Minnesota Job Satisfaction Questionnaire, SF- 36D Health Survey Questionnaire.

Results showed a positive significative correlation detected between the variables psychological

capital, work satisfaction and health self-perception and psychological wellbeing. Avey et al., in

2010 studied the Impact of PsyCap on employee well-being overtime on 280 employees from

various occupations using PCQ-24, Index of PWB and General Health Questionnaire and the

following results showed that there is Significant relation between PsyCap and Well-being.

Alzyoud & Mert, in the year 2019 studied to find whether PsyCap is positively correlated with

Organisational identity on Chinese workers using Fred Luthans PsyCap Questionnaire and

Milleretal Organisational Identification Scale. Results showed that PsyCap is positively related

to Organisational Identity. In 2020, Santisi et al., studied the relationships between psychological

capital and two dimensions of quality of life on 807 Italian workers using Psychological Capital

Questionnaire, Courage Measure, Satisfaction with Life Scale, and Flourishing Scale. results

indicated that psychological capital predicts life satisfaction and flourishing, with an indirect

mediation effect of courage only on flourishing. Hashmi et al., in 2022 Study to determine the

interactive effects of sexual harassment and psychological capital on victims’ burnout using the
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evidence from the post-#MeToo movement era on 304 Female Employees using Sexual

Harassment and Gender Harassment related questions, PsyCap Questionnaire. Results found out

that Gender harassment leads to burnout causing emotional exhaustion, depersonalization and

reduced personal accomplishment among the victims. However, psychological capital helps

victims cope with these adverse effects of gender harassment. In 2020, Tian et al., Study to

explore the association of occupational stress with fatigue and to examine the mediating role of

psychological capital (PsyCap) among 1104 Chinese physicians using 14-item Fatigue Scale

(FS-14), the Effort-reward Imbalance questionnaire (ERI), the Psychological Capital

Questionnaire (PCQ). Results showed that Occupational stress and PsyCap were significantly

associated with fatigue. PsyCap significantly mediated the association. Dhiman & Arora, in 2018

Study to determine the significant negative relationship between psychological capital and

turnover intentions of 230 paramedical & nursing staff using PCQ scale & turnover intention was

measured using a three-item measure based on Mobley, Horner& Hollingsworth theory (1978).

Results showed that psychological capital has a significant negative relationship with turnover

intentions. Kazemian Moghadam & Haroon Rashidi, in the year 2020 conducted a study to

determine the significant relationship of psychological capital and spirituality at work with

psychological well-being in 123 nurses using PsyCap questionnaire (Luthans, 2007),

psychological well-being scale (Ryff, 1989), and spirituality at workplace questionnaire

(Kinjerski and Skrypnek, 2006). Results revealed that psychological capital and spirituality in

work are considered in programs to promote mental health in nurses. In 2019, Kawalya et al.,

studied to determine the significant and positive relationship between PsyCap and flow

experience on 800 professional nurses using PsyCap Questionnaire (Luthans). Results showed

that there is a positive and significant relationship between PsyCap and flow experience among

Nurses. In 1992, Norris et al., conducted a study to determine the significant effects of indoor

and outdoor exercise sessions on acute wellbeing and stress levels on 140 collegiate sports

participants using Mental Health Questionnaire. Results showed that Engagement in outdoor

exercise did not lead to more beneficial changes than engagement in exercise sessions indoors,

outdoor exercise environments were perceived as more calming and exercise sessions in more

calming environments were associated with more stress-reductive effects. Robinson et al., in

2021, Studied to find whether there is a significant extent to which mental health symptoms

changed during the pandemic in 2020 on 200 samples using Mental Health Questionnaire.
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Results showed that compared to pre-pandemic outbreak, there was an overall increase in mental

health symptoms observed during March-April 2020. In the year 2021, Munawer et al.,

conducted a study to determine whether PsyCap is significantly correlated with mental health on

400 Graduate Students using Academic Psychological Capital Questionnaire, Mental Health

Continuum-Short Form (MHC –SF). Results showed that the dimensions of PsyCap(HERO)

were correlated with the mental health of the graduate students, and there was a positive

predictive relationship between PsyCap and Mental Health. Sarif et al., in the year 2021, Studied

to determine significant relationship between Mental Health and PsyCap of Digital Learning

students amidst Covid 19 on 200 students using PsyCap Questionnaire (Luthans), Mental health

Continuum. Results indicated that there are effects on mental health of digital learning students

and PsyCap can be used as a coping strategy. Younas et al., conducted a study to examine the

relationship between mental health and psychological capital among young adults in the year

2020 on 200 University students using Strength and Difficulty Questionnaire (SDQ),

Psychological Capital Questionnaire (PsyCap). Results showed that PsyCap among young adults

leads towards better mental health as it is negatively associated with internalizing (emotional

problems) and externalizing (pro-social) behavior. In 2015, Krasikova et al., did a Study to find

whether psychological capital is negatively related to diagnoses for mental health problems

(PTSD, anxiety, and depression), Psychological capital is negatively related to diagnoses for

substance abuse on 1,889 U.S. Army soldiers using Global Assessment Tool, Post Deployment

Health Questionnaire, PCQ-12. Results showed that PsyCap affected substance abuse diagnoses

both directly and indirectly. Rafaq & Latif, n.d. conducted a study to determine the relationship

between Psychological Capital, Mental Health and Burnout among Professionals working in

Autism Centers in Punjab Pakistan in the year 2021, on 450 Professionals who handle children

with autism using Psychological Capital Questionnaire, General Health Questionnaire and

Teacher Burnout Inventory. Results showed that There is a significant positive relationship

between Psychological Capital and Mental Health. In 2017, Haleem et al., conducted a study to

determine the significant relationship between psychological capital and mental health of rescue

workers on 502 male rescue workers with their age ranging from 22 to 44 years using Urdu

versions of Mental Health Inventory & Psychological Capital Questionnaire. Results found out

that there is significant relationship between psychological capital and mental health of rescue

workers. Estiri et al., in 2016, conducted a study on the Impact of psychological capital on
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mental health by investigating the mediating effects of job burnout on this relationship on 384

Iranian Nurses using PCQ-24, Burnout Inventory (MBI), General Health Questionnaire. Results

proved that there is a significant relationship between psychological capital, job burnout and

mental health; also, there is a significant negative relationship between psychological capital and

job burnout, and a significant positive relationship between psychological capital and mental

health.

2.2 RESEARCH GAP

In recent years’ mental health issues such as depression, anxiety, suicidal ideation, and

self-injury among college students has been showing an upward trend. Since the last decade of

twentieth century, mental illness has been considered a public health issue alongside other

physical illness. The mental health profile of college students is a growing concern as there is an

upward trend in the number of students with severe psychological problems being reported in

recent studies. y (Blanco et al., 2008; Drum, Brownson, Burton Denmark, & Smith, 2009;

Eisenberg, Hunt, & Speer, 2013; Fink, 2014; Gallagher, 2008; Hunt & Eisenberg, 2010). The

prevalence of developmental and mental health issues in college student communities is

currently becoming more diverse and complex than ever in the history of higher education.

Attending college marks a significant and stressful developmental period of an individual’s life.

Various psychological disorders have their first onset during this period. It is therefore

imperative that mental health professionals at the college level consider the problems associated

with identity formation and the gradual manifestations of mental illnesses during these high-risk

early adult years.

It is necessary that the upcoming future, i.e.; the college students’ mental health and

PsyCap are assessed to help students persevere in their educational studies in a psychologically

healthier manner. Finding the relationship of sociodemographic variables with mental health

would pave the way for researchers to further examine distinct and ‘at-risk’ sections of the

population. Furthermore, the findings of this study will have the potential to guide and frame

student development programs for college students in both overall life and academic areas. The

results may be applicable for individuals’ as well as for institutional development.
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CHAPTER-3: METHODOLOGY
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3.1 AIM

To use Positive Psychological Capital to predict Mental Health among Degree College

Students.

3.2 STATEMENT PROBLEM

Growing concern regarding the Mental Health of college students.

3.3 OBJECTIVES

The goal of the current research is to test the following research objectives:

1. To describe the level of psychological capital and mental health of college students

using their PsyCap and Mental Health scores.

2. To explore the relationships between psychological capital and mental health of

college students in the studied sample

3. To determine if differences exist in PsyCap of college students whose scores place

them in one of three mental health continuum categories languishing, moderately mentally

healthy, and flourishing.

4. To determine the extent to which PsyCap HERO dimensions within the Overall-life

and the college-work categories predict the variability in mental health among college

students.
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3.4 HYPOTHESES

1. There will be a significant relationship between Psychological Capital and Mental

Health.

2. There will be a significant difference between the Psychological Capital of college

students who fall in the Languishing, Moderately Mentally Healthy and Flourishing

categories.

3.5 OPERATIONAL DEFINITIONS

3.5.1 Mental health- Keyes (2002) defines mental health as “a syndrome of

symptoms of positive feelings and positive functioning in life” (p. 207). The three categories

of mental health on the continuum are languishing, moderately mentally healthy, and

flourishing (Keyes, 2002, p. 210). Keyes’ describes dimensions of subjective well-being that

accounts for mental health symptoms, broadly are of three clusters- (i) Emotional Well-Being;

(ii) Psychological well-being; and (iii) Social well-being (Keyes, Shmotkin, & Ryff, 2002, p.

1007).

 Emotional well-being. Emotional well-being is a specific dimension of

subjective well-being and a subset of symptoms used to diagnose states of mental health, which

reflects on the degree to which individuals self-report the experience of symptoms of positive and

negative affect (Keyes, 2000, p. 71).

 Psychological well-being. Psychological well-being is said to result when an

individual is finding meaning and purposeful direction in life, accepting oneself, seeking

continued personality development, acting and thinking anonymously and establishing potential
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relationships with others (Ryff & Keyes, 1995; p. 722). Also referred as Eudaimonic well-being

(Ryan & Deci, 2001).

 Social well-being. Keyes’ (1998) states that, “individuals are mentally healthy

when they view special life as meaningful and understandable, when they see society as

possessing potential for growth, and when they feel they belong in their communities, are able to

accept all parts of society, and when they see their lives as contributing to society”.

3.5.2 Positive psychological capital- Luthans, Youssef, and Avolio (2007) defines

PsyCap as a positive psychological strength or resource “characterized by:

(a) having confidence (self-efficacy) to take on and put in the necessary effort to

succeed at challenging tasks;

(b) making a positive attribution (optimism) about succeeding now and in the future;

(c) persevering toward goals and, when necessary, redirecting paths to goals (hope) in

order to succeed; and

(d) when beset by problems and adversity, sustaining and bouncing back and even

beyond (resilience) to attain success”.

3.6 SAMPLE

The size of the sample was 195 undergraduate students above the age of 18 from

different colleges of the Kerala State.

3.6.1 POPULATION

The population considered to draw conclusions from was undergraduate students

within the age group of 18-22.

3.6.2 SAMPLING DESIGN
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Descriptive Cross Sectional Research design was used to study the relationship

between Psychological Capital and Mental Health of college going undergraduate students.

 Inclusion Criteria-

 Undergraduate students

 Students within the age group of 22

 Students from colleges in Kerala.

 Exclusion Criteria

 Post graduate, Mphil or PhD Students.

3.7 TESTS OR TOOLS USED FOR DATA COLLECTION

I) Mental health is assessed using Keyes’ Mental Health Continuum- Short Form [MHCSF]

by Corey L M Keyes. The three well-being clusters assessed by the MHC-SF are emotional well-

being, social well-being, and psychological well-being.

Purpose- MHCSF is used to assess the Mental Health of the students.

Scoring- Items are summed, yielding a total score ranging from 0 to 70. Subscale

scores range from 0 to 15 for the emotional (hedonic) well-being, from 0 to 25 for social well-

being, and from 0 to 30 for psychological well-being. Flourishing mental health is defined by

reporting ≥ 1 of 3 hedonic signs and ≥ 6 of 11 eudaimonic signs (social and psychological

subscales combined) experienced “every day” or “5-6 times a week.” Higher scores indicate

greater levels of positive well-being.

Validity- The MHC-SF has been validated (discriminant validity) and has shown

excellent internal consistency (> 0.80) in adolescents of 12 through 18 years and adults in the

United States (Keyes, 2009). In addition to the U.S, this instrument has been extensively

tested-retested for assessing reliability and validity in Netherlands and South Africa

population.
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Reliability- The three successive three-month periods test-retest reliability of the

instrument averaged 0.68, additionally the 9-month test-retest averaged 0.65 (Keyes, 2007;

Lamers et al., 2011). Additionally, the test-retest reliability for the Long-Form was over a

time period of 4 weeks and estimated as 0.57 for the overall psychological well-being domain,

0.64 for the overall emotional well-being domain, and 0.71 for the overall social well-being

domain (Keyes, 2009; Robitschek & Keyes, 2009).

Thus, the MHC-SF is an empirically tested, highly reliable and valid instrument to

measure positive mental health cross-culturally and over a period of time.

II) PsyCap in this study is measured using Academic PsyCap Questionnaire (A-PCQ)

modified and adapted by Luthans, Luthans, and Jensen (2012). PsyCap score in A-PCQ are

assessed using two distinct domains: Overall-life (OL) and School-work (SW), and an overall

PsyCap score.

Purpose- Academic Psychological Capital Questionnaire is used to assess positive

Psychological Capital of the students.

Scoring- PCQ scales are scored using a 6-point Likert scale. Each dimension has 6

items respectively. Each scale measures its own unique dimension (HERO) of PsyCap. An

overall PsyCap score is calculated by taking the mean of all the items in the PCQ. Items 13,

20 and 23 are reverse scored.

Validity-

Discriminant/convergent validity. Youssef and Luthans (2007) report that each of the

four constituting positive constructs (HERO) shows empirically based discriminant validity in

addition to previous studies of Bryant and Cvengros (2004), Carifio and Rhodes (2002), and

Magaletta and Oliver (1999). PsyCap was found to be not related to age or education

demographics and personality dimensions of agreeableness or openness (Luthans, Avolio, et

al., 2007). However, in the same study, PsyCap was strongly associated to core self-

evaluations (0.60) and moderately related to extraversion (0.36) and conscientiousness (0.39).

In the studies with PsyCap, the regression model without the PsyCap composite was found to



P a g e | 28

be significant (R2= 0.13, p < 0.001), however the change in R2was also significant (R2=

0.04, p < 0.001) (Luthans et al., 2007; Luthans, Avolio et al., 2007). This indicated that

PsyCap predicted unique variance in job satisfaction which was beyond the two personality

traits and core self-evaluations. PsyCap was confirmed to be the greater contributor in

predicting affective organizational commitment as the beta weight for PsyCap was largest in

the regression model (Luthans et al., 2007).

Criterion validity. Study by Luthans, Avolio et al. (2007) found that PsyCap had a

stronger relationship to job satisfaction (p < 0.01) than conscientiousness and extraversion,

however, not as much as core-evaluations and affective organizational commitment had (p <

0.001) with PsyCap. Studies have reported that impact of PsyCap is greater in studies based in

the US in comparison to the studies outside of the US (Avey, Wernsing, & Mhatre, 2011).

Additionally, PsyCap’s impact varied based on the sample, for example, the service industry

versus manufacturing industry (Luthans et al., 2007). However, it is empirically validated that

PsyCap significantly predicted variances in a wide array of attitudes and behaviors that

comprised various demographics characteristics and personality traits (Luthans et al., 2007).

Reliability- The Cronbach’s alpha reliability for A-PCQ in the preliminary study with

college students was 0.90 (Luthans et al., 2012) and for the study is 0.95. Dr. Brett Luthans,

developer of A-PCQ indicates that all the psychometric properties of the instrument remain

the same as that of original PCQ. In calculating reliability estimate for the total PsyCap and

each adapted measure from four sample populations, Luthans et al. (2007) found that

reliability of the overall PsyCap measure in all samples was consistently above conventional

standards (Luthans, Avolio, Avey, & Norman, 2007). The Cronbach alphas as mentioned in

Luthans et al. (2007) were: overall PsyCap (0.88, 0.89, 0.89, 0.89); hope (0.71, 0.75, 0.80,

0.76); efficacy (0.75, 0.84, 0.85, 0.75); resiliency (0.71, 0.71, 0.66, 0.72); optimism (0.74,

0.69, 0.76, 0.79). Internal consistency reliability for optimism and resilience were found to be

consistently lower than self-efficacy and hope domains (Dawkins, Martin, Scott, & Sanderson,

2013). However, Luthans believed that this difference is because of the reverse-scored items

in resilience and optimism scales that reduce scale reliability (Schmitt & Stults, 1985).
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3.8 PROCEDURE

The data was collected using the Questionnaire method of Qualitative Data Collection

which comes under the Primary data collection method which is the collection of data directly

from the source or the sample. A questionnaire involves reading of each question and

responding to them as required.

The sample for this study was undergraduate students who are above the age of 18. 195

was the sample size and the data was collected by distributing the Mental health questionnaire,

PsyCap questionnaire, demographic details along with the consent form. The questionnaires

were printed and distributed at All Saints college Trivandrum, Mother Teresa College

Trivandrum, Mar Ivanios College Trivandrum, Catholicate College Pathanamthitta, Pamba

college Thiruvalla and Kristu Jyoti College Changanaserry.

3.9 DATA ANALYSIS

 Data analysis is done using SPSS version 26.0.

 Descriptive statistics is used.

 Pearson Correlation

 Homogeneity of Variance found using Levene’s Test

 ANOVA
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CHAPTER-4: RESULTS AND DISCUSSION
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RESULT

In the past few years, mental health issues such as depression, anxiety, suicidal ideation,

and self-injury among college students are growing at an alarming rate. Since the last decade of

twentieth century, mental illness has been considered a public health issue alongside other

physical illness. Recent studies indicate that there is an upward trend in the number of students

with severe psychological problems which makes the mental health profile of college students a

growing concern y (Blanco et al., 2008; Drum, Brownson, Burton Denmark, & Smith, 2009;

Eisenberg, Hunt, & Speer, 2013; Fink, 2014; Gallagher, 2008; Hunt & Eisenberg, 2010).

Attending college has a dual impact on an individual. It marks a significant and stressful

developmental period of an individual’s life. On the other hand, it is at this phase of life where

various psychological disorders have their first onset. It is imperative that mental health

professionals at the college level consider the problems associated with identity formation and

the gradual manifestations of mental illnesses during these high-risk early adult years because

the prevalence of developmental and mental health issues in college student communities is

becoming more diverse and complex than ever in the history of higher education.

Also, the concept of Psychological Capital which is not much familiar among all, is

strongly linked to increased well-being, work and life satisfaction. Therefore, it's necessary that

the upcoming future, i.e.; the college students’ mental health and PsyCap are assessed to help

students persevere in their studies in a psychologically healthier manner. As PsyCap and its

dimensions are malleable, they can be developed through training interventions along with

various positive psychology exercises that focuses on enhancing well-being in conjunction with

PsyCap (Luthans, Avey, & Patera, 2008; Luthans, Avey, Avolio, Norman, & Combs, 2006;

Luthans, Avolio, Avey, & Norman, 2007; Luthans, Youssef, & Avolio, 2007). Exploring further

in this regard revealed a variety of potent, low- cost approaches that impact mental health

through development of positive strengths such as hope, efficacy, resilience, and optimism.
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The primary purpose of this cross-sectional, exploratory study was to examine the

relationships and predictions that exist between current levels of mental health and psychological

capital [PsyCap] among college students as measured by the Keyes’ Mental Health Continuum

Short Form [MHC-SF] and Academic Psychological Capital Questionnaire [A-PCQ]. Mental

health was measured by MHC-SF and participants were categorized into three groups

languishing, moderately mentally healthy, and flourishing. Similarly, PsyCap was measured

using A-PCQ and participants were measured for their current level of Hope, Efficacy,

Resilience, and Optimism [HERO]. The main aim of the study was to establish the associations

between the studied variables and to test psychological capital as a predictor of mental health.

Research Objective 1

The first objective was to describe the level of psychological capital and mental health of

college students using their PsyCap and Mental Health scores. This objective focused on

describing the current level of PsyCap and mental health of the studied sample using basic

descriptive statistics.

Table 1.

Mean, and standard deviation of Mental Health and Psychological Capital over College life and Overall
Life.

Variables N Mean Std. Deviation

Mental Health 195 46.15 12.741

Overall Life 195 96.72 19.099

College life 195 98.01 17.976

Psychological Capital 195 194.73 35.825

Table 1 gives the Mean and Standard Deviation of Mental Health variable and
Psychological Capital variable. The Mean and Standard deviation for the Mental Health variable
was found to be 46.15 and 12.741 respectively. The range of scores of the sample lies between 9
and 70. The Mean and Standard Deviation of Psychological Capital was found to be 194.73 and
35.825 respectively. The score range of the sample lies between 86 and 277.
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Research Objective 2

The second research objective was to explore the relationship between psychological

capital and mental health of college students in the studied sample. The relationship between

PsyCap scores and mental health scores were analyzed using Pearson correlation coefficient.

Table 2

Correlation between Mental Health and Psychological Capital

Mental Health

Psychological
Capital

Pearson Correlation .650**

Sig. (2-tailed) .000

N 195

**. Correlation is significant at the 0.01 level (2-
tailed).
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The correlation coefficient between Mental Health and Psychological Capital was

found to be statistically significant with the p value less that 0.05 (r=0.650, p <0.01). Hence,

we can accept the hypothesis that there is a relationship between Mental Health and

Psychological Capital. This clearly indicates a significant moderate positive correlation

between Mental Health and Psychological Capital.

Research Objective 3

The third research objective is to determine if differences exist in PsyCap of college

students whose scores place them in one of three mental health continuum categories

languishing, moderately mentally healthy, and flourishing.

Table 3.

Multiple Comparisons
Dependent Variable: Total Life

1. Category (J) Category Mean Difference
(I-J)

Std. Error Sig.

1 2 -71.451* 16.794 .000



P a g e | 35

3 -106.250* 18.831 .000
2 1 71.451* 16.794 .000

3 -34.799* 9.221 .001
3 1 106.250* 18.831 .000

2 34.799* 9.221 .001
* The mean difference is significant at the 0.05 level.

The normality of the data was ensured by performing Levene’s Test of Homogeneity of

variances. A p value of more than 0.05 was obtained which led to reject the null hypothesis and

accept the Homogeneity of variances. Hence, ANOVA was performed on three groups to

compare them based on the variable of PsyCap.

Table 4.

ANOVA of the categories of Mental health

Mental health N Mean Std.
Deviation

F Sig.

Languishing 4 122.25 39.331

16.845 .001Moderately Mentally
Healthy 177 193.70 32.951

Flourishing 14 228.50 35.163

Table 4 shows the result of the ANOVA Test conducted on categories of Mental

health. The F- value obtained is 16.845and the corresponding p-value is .001. This clearly

shows that there is a significant difference between the PsyCAP of college students whose

scores place them in languishing, moderate and flourishing. Hence, we accept the hypothesis

that there is a significant difference between the PsyCAP of college students whose scores

place them in languishing, moderately mentally healthy and flourishing. The mean value of

Mental health was 122.25 (SD= 39.331) for the Languishing group, 193.70 (SD= 32.951) for

the Moderately Mentally Healthy group and for the Flourishing group 228.50 (SD= 35.163).
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Research Objective 4-

To determine the extent to which PsyCap HERO dimensions within the Overall-life and

the college-work categories predict the variability in mental health among college students.

Table 5.

Linear Regression of Overall Life Psychological Capital on Mental health

R R Square Adjusted R
Square

Standardized
Coefficients

Beta

F Sig.

Overall
Life .605

.366 .363
.605

111.532 .001
b

a. Predictors: (Constant), Overall Life
b. Dependent Variable: Mental Health
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The correlation value (R= 605) shows a significantly moderate positive relationship

between Overall Life Psychological Capital and Mental health. The F value (p= .001, p<.01)

suggests a significant influence of Overall Life Psychological Capital on Mental health of

college students. For each unit increase of Overall Life Psychological Capital 0.605 (β) increase

in Mental health. There is 36.6% (R2) of accounted variance for Overall Life Psychological

Capital on Mental health.

Table 6.

Linear Regression of College Life Psychological Capital on Mental health

R R
Square

Adjusted R
Square

Standardized
Coefficients

Beta

F Sig.

College
Life .653a .426 .423 .653 143.234 .000b

a. Predictors: (Constant), College Life
b. Dependent Variable: Mental Health
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The correlation value (R= 653) shows a significantly moderate positive relationship

between College Life Psychological Capital and Mental health The F value (p= .001, p<.01)

suggests a significant influence of College Life Psychological Capital on Mental health. For each

unit increase of College Life Psychological Capital, 0.653 (β) increases in Mental health There is

42.6% (R2) of accounted variance for College Life Psychological Capital on Mental health.

Therefore, we accept the hypothesis that PsyCap can be used to predict the variability in Mental

Health within the college population.

DISCUSSION

In the past few years, mental health issues such as depression, anxiety, suicidal ideation,

and self-injury among college students are growing at an alarming rate. Since the last decade of

twentieth century, mental illness has been considered a public health issue alongside other

physical illness. Recent studies indicate that there is an upward trend in the number of students

with severe psychological problems which makes the mental health profile of college students a

growing concern. Attending college has a dual impact on an individual. It marks a significant

and stressful developmental period of an individual’s life. On the other hand, it is at this phase of
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life where various psychological disorders have their first onset. It is imperative that mental

health professionals at the college level consider the problems associated with identity formation

and the gradual manifestations of mental illnesses during these high-risk early adult years

because the prevalence of developmental and mental health issues in college student

communities is becoming more diverse and complex than ever in the history of higher education.

Also, the concept of Psychological Capital which is not much familiar among all, is

strongly linked to increased well-being, work and life satisfaction. Therefore, it's necessary that

the upcoming future, ie; the college students’ mental health and PsyCap are assessed to help

students persevere in their studies in a psychologically healthier manner. As PsyCap and its

dimensions are malleable, they can be developed through training interventions along with

various positive psychology exercises that focuses on enhancing well-being in conjunction with

PsyCap. Exploring further in this regard revealed a variety of potent, low- cost approaches that

impact mental health through development of positive strengths such as hope, efficacy, resilience,

and optimism.

The primary purpose of this cross-sectional, exploratory study was to examine the

relationships and predictions that exist between current levels of mental health and psychological

capital [PsyCap] among college students as measured by the Keyes’ Mental Health Continuum

Short Form [MHC-SF] and Academic Psychological Capital Questionnaire [A-PCQ]. Mental

health was measured by MHC-SF and participants were categorized into three groups

languishing, moderately mentally healthy, and flourishing. Similarly, PsyCap was measured

using A-PCQ and participants were measured for their current level of Hope, Efficacy,

Resilience, and Optimism [HERO]. The main aim of the study was to establish the associations

between the studied variables and to test psychological capital as a predictor of mental health.

The first objective was to describe the level of psychological capital and mental health of

college students using their PsyCap and Mental Health scores. This objective focused on

describing the current level of PsyCap and mental health of the studied sample using basic

descriptive statistics. The baseline characteristics of the study population were described using

measures of central tendency.

The second objective was to explore the relationship between psychological capital and

mental health of college students in the studied sample. The relationship between PsyCap scores
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and mental health scores were analyzed using correlation coefficients. From the analysis, it has

been found out that there exists a significant relation between the two variables meaning that

Mental Health definitely has an effect on the Psychological Capital of the individual. A person

categorized as Flourishing or Moderately Mentally Healthy seems to have a better PsyCap score

when compared with the scores of a Languishing person. This implies that a mentally well

person will be hopeful, self-efficient, resilient and optimistic.

The third objective was to determine if differences exist in PsyCap of college students

whose scores place them in one of three mental health continuum categories languishing,

moderately mentally healthy, and flourishing. The results of the analysis show that there is a

significant difference between the PsyCap of college students whose scores place them in

languishing, moderate and flourishing. Students coming in the Languishing category of Mental

Health Continuum has a lower PsyCap score whereas the students in the Moderately Mentally

Healthy category have a better score and lastly the ones in the Flourishing category of Mental

Health Continuum have the best PsyCap score. Hence, this proves that there is a significant

difference between the PsyCap scores of students coming under the three categories of Mental

Health Continuum. It also implies that there a significant positive correlation between the two

variables of the study as proved by the second objective.

The fourth and final objective of this study was to determine the extent to which PsyCap

HERO dimensions within the Overall-life and the college-work categories predict the variability

in mental health among college students. From the analysis, it is clear that PsyCap and Mental

Health has a moderately positive correlation. It also proves that the dimensions of the Overall-

life and College-life categories can predict the variability in Mental Health of College students.

The two hypotheses of this Research; were therefore accepted.

Taken together, the results of this study provide an essential contribution to theory on

mental health continuum and psychological capital. In this study, majority of the respondents

were Moderately Mentally Healthy. There is no conclusion that claims that PsyCap is a sufficient

condition for mental health, nor would the researcher choose to evaluate individual’s lives solely

on the basis of whether they are flourishing; researcher values additional characteristics.

However, this study attempts to bridge a gap by establishing additional empirical evidence to

connect individuals’ positive psychological strengths and mental health—in order to promote the
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best among the college students. Positive mental health and well-being have gained greater

momentum as a serious alternative to the numerous mental illness prevention strategies in past

few decades. Focusing on building positive resources in college students may be helpful in

propelling students from a languishing mental health state towards a sustainable state of positive

and complete mental health. The results highlight the value of further investigation into positive

psychological strengths as pivotal components of college students’ positive mental health, and

have significant implications for the development and content of strategies to promote mental

health in college students.

CHAPTER-5: CONCLUSION
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5.1 FINDINGS

 The two variables of this study; Mental Health and Psychological Capital have a

significant relationship between them. Mental health tends to influence the Psychological Capital

of the individual and vice versa.

 It has been determined that there exist differences in Psychological Capital of

college students whose scores place them in one of the three mental health continuum categories:

languishing, moderately mentally healthy and flourishing.

 Another finding was Psychological Capital HERO dimensions within the Overall-

life and College-life categories predict the variability in Mental Health among college students.

5.2 LIMITATIONS

 The study employs self-reported, cross-sectional, survey data. This study is a quantitative

study; where examination of the prevalence, relationships, and predictions occur rather

than descriptive, in-depth, and deeper understanding of phenomenon that comes with

qualitative data. Additionally, as it is non-experimental research, the results would
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provide only the existence or non-existence of relationship between variables and not the

causal factor.

 A more robust comparison between the mental health continuum categories could

have been achieved if all the three cohorts had comparable numerical strengths.

5.3 SUGGESTIONS FOR FURTHER RESEARCH

 A much larger sample can be used for further research so that a much comparable

numbers across all categories can be obtained.

 The sample of this present study was undergraduate students alone, all students

doing their college; be it Post Graduate or Doctoral programs can be included in the further

research because students are all the same and they are more likely to be vulnerable towards

severe Mental Health issues including stress, burnout, etc. due to their workloads or any

other known factors.
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APPENDICES

APPENDIX I

Demographic Details-

1. Name in Initials -

2. Age -

3. Date of Birth -

4. Gender -

5. Religion -
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6. Place -

7. Annual Income of Family (approx) -

8. How do you identify your sexual orientation?

Bisexual

Lesbian or Gay

Straight or Heterosexual

Other ________________(Specify)

9. What is your current relationship status?

In a relation

Single

10. What is your enrolled degree?

11. What was your grade point average (GPA) last semester?

___________(Provide exact point score if possible)

12. To what extent do you consider yourself to be a religious person?

Not at all Slightly Moderately Very Extremely

13. To what extent do you consider yourself to be part of a religious community?

Not at all A little Moderately Mostly Completely

If so, which religious community are you a part of?

14. To what extent do you have spiritual beliefs?
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Not at all Slightly Moderately Very Extremely

15. Which of the following are the most significant social support system (s)

you had/have (please check the appropriate)

 Immediate family (Spouse, Parents or Siblings)
 Relatives
 Friends
 Teachers/Professors
 Mentors/Coaches/Consultants
 Mental Health Providers (Coursellors, Psychologists, Social Workers etc.)
 Human Services Agencies
 Clergy or members of religious/spiritual organisations(church, mosque,

temple, synagogue, cathedral etc.)
 Student Organisations
 Community based organisations

Other (Specify)____________________________________________

APPENDIX II

Mental Health Continuum-Short Form (MHC-SF; Keyes, 2009)

General Instructions- Please answer the following questions are about how you have

been feeling during the past month. Place a check mark in the box that best represents how often

you have experienced or felt the following:

During the past
month, how often did
you feel …

N
EVER

ONCE OR
TWICE ABOUT

ONCE A
WEEK

ABOUT 2
OR 3
TIMES A
WEEK

ALMOST

EVERY
DAY

EVERY
DAY

1. Happy
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2. Interested in life

3. Satisfied with
life

4.That you had
something important to
contribute to society

5. That you
belonged to a community
(like a social group, or
your neighbourhood)

6. That our society
is a good place, or is
becoming a better place,
for all people

7. That people are
basically good

8. That the way our
society works makes sense
to you

9. that you liked
most parts of your
personality

10. good at
managing the
responsibilities of your
daily life
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11. that you had
warm and trusting
relationships with others

12. that you had
experiences that
challenged you to grow
and become a better
person

13. confident to
think or express your own
ideas and opinions

14. that your life
has a sense of direction or
meaning to it

APPENDIX III

Academic Psychological Capital Questionnaire;Academic PsyCap (A-PCQ; Luthans,
Luthans, & Jensen, 2012)

General Instructions- Below are a series of statements that describe how you may think

about yourself RIGHT NOW. We are asking you to consider each question relative to your

overall life and work aspects. Use the scale below to indicate your level of agreement or

disagreement with each statement.

Strongly
Disagree

D
isagree

Somewhat
disagree

Somewhat
agree Agree

St
rongly
Agree

1 2 3 4 5 6

Over
all-Life

Colleg
e-Life
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1 I feel confident analysing a long-term
problem to find a solution concerning my …

2 I feel confident in representing my ideas
concerning my …

3 I feel confident contributing to discussions
about strategies on my …

4 I feel confident setting targets/goals on
my…

5 I feel confident contacting people to
discuss problems concerning my …

6 I feel confident sharing information with a
group of students about my…

7 If I should find myself in a jam about
my …, I could think of many ways to get out of
the jam.

8 At the present time, I am energetically
pursuing my … goals.

9 There are lots of ways around any
problem concerning my…

1
0

Right now, I see myself as being pretty
successful concerning my…

1
1

I can think of many ways to reach my
current goals regarding …

1
2

At this time, I am meeting the goals that I
have set for myself concerning…

1
3

When I have a setback with …, I have
trouble recovering from it, moving on.

1
4

I usually manage difficulties one way or
another concerning my ...

1
5

I can be “on my own” so to speak, if I
have to regarding my…

1
6

I usually take stressful things in stride
with regard to my…
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1
7

I can get through difficult times at school
because I’ve experienced difficulty before
concerning

my…

1
8

I feel I can handle many things at a time
with my…

1
9

When things are uncertain for me with
regards to …, I usually expect the best.

2
0

If something can go wrong for me with
my …, it will.

2
1

I always look on the bright side of things
regarding my…

2
2

I’m optimistic about what will happen to
me in the future as it pertains to my…

2
3

With regards to my …, things never work
out the way I want them to.

2
4

I approach my … as if “every cloud has a
silver lining.”
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CHAPTER 1

INTRODUCTION
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INTRODUCTION

1.1 BACKGROUND

Watching popular personalities convert themselves to excellent salesmen is something that we

witness quite often. Celebrities vouching for or promoting brands and their products is one of the

quickest ways for brands to develop an association and a bond in the mind of its consumers.

Hence celebrity endorsements are naturally recognized as a viable option for brands to increase

their popularity, awareness and credibility. In a world where celebrities are treated as role

models, people are changing their life to replicate that of their favourite celebrity. This influence

endorsed by the celebrities creates a great impact on the buying behavior of common people.

Which attracts the customers and ultimately increases the company productivity.

Celebrities are not always creating any kind of effect on an individual's mind in terms of

buying. But mostly it gives a great impact on the perception of choosing any product. We are

always thinking that if our favourite celebrity is using them, then we should use that to be like

them. These celebrities need not be a superstar, but someone who the target audience can relate

to. It has been recognized as a single psychological effect that purchasing a product that has been

promoted by a celebrity an individual admires, will allow that particular individual to emulate

the celebrity's desired characteristics or attract similar people into their lives.

From the past 150 years advertising is changing in different phases from taking classical

forms to modern. Now a days it’s the best strategy used by marketers to influence customers by

showing celebrities with their products, which includes different appeals like, exciting, absurdity,

sexual etc. Belch, G. and Belch, M. acknowledged that the main aim of formulating such specific

strategies is to get high brand revelation, longing, concentration and curiosity. For this, marketers

attach famous personalities with their products.

McCracken (1989) stated that these famous personalities’ had great influence on the

consumer’s buying behavior that’s why it comes off as the most attractive tool of advertising

today. The major aim to do advertising and adopt this strategy is to influence customers towards

the products. Marketing values have transformed throughout the years. Today marketers make

use of celebrities to endorse their products so that they can achieve an edge over their

competitors. But this requires great understanding of the concept inorder for the celebrity
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endorsement to be successful. Hence several factors have to be weighed in order for the celebrity

endorsement to be successful.

1.2 PROBLEM STATEMENT

Does celebrity endorsement encourage consumers to take some kind of action towards buying

the endorsed product(s)? The study aims to find whether the use of celebrities while endorsing

cosmetics products have any impact on the purchase intention among young adult females in

Ernakulam district.

1.3 NEED AND SIGNIFICANCE OF THE STUDY

This research will help to achieve major insights into the impact celebrity endorsements have

on consumers' buying behavior. It will assist the marketers to get a better understanding on the

different attributes that are important and matters the most to the consumers. Celebrity

endorsement influences the behaviours of consumers to buy a specific product through cognition.

These perceptions are perceived by consumers through their senses, discernment, attention,

recall, reasoning, language, et cetera. Hence this research would provide major help to increase

productivity in various businesses.

1.4 SCOPE OF THE STUDY

This is a study done to check whether celebrity endorsements affect buying behavior of the

people and to check whether there is a shift in their behavior because of celebrity endorsements.

Major emphasis of this research is to determine how marketers select particular celebrities to

influence consumers' buying patterns. It also emphasizes how the marketers create a desired

image for themselves by selecting strong publicly desirable celebrities. This research also aims at

identifying the key factors that may influence consumers buying behavior through celebrity

endorsement.
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1.5 OBJECTIVES OF THE STUDY

The main aim of studying the impact and influence of celebrity endorsement on consumers

buying intention is to find the answers to the following:

➢ To assess the impact celebrities have on the consumers' buying intention with

regards to the credibility of the chosen celebrity.

➢ To assess the impact celebrities have on the consumers' buying intention with

regards to the attractiveness of the chosen celebrity.

➢ To assess the impact that celebrity endorsement have on its consumers in terms of

product fit match between the product/brand and the celebrity.

➢ To see how celebrities transfer meaning to the products they endorse and to what

extent does it convince and shape consumers'  buying intention.

1.6 LIMITATIONS OF THE STUDY

The limitations of this study are as follows:

➢ As the research will be conducted within Ernakulam district, the perspective of

consumers outside Ernakulam district will be left unnoticed.

➢ Since the respondents will be of young female individuals (between the ages of 18

and 30), individuals above the age of 30 would not be taken into consideration whose

opinion regarding celebrity endorsement would likely be very different from the selected

sample.

➢ Respondents belonging to the urban sector, who have an understanding of this

issue, are selected while individuals of rural areas will be ignored. Hence, the opinions

of people residing in rural areas are not taken into consideration in this study.
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CHAPTER 2

REVIEW OF LITERATURE
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REVIEW OF LITERATURE

2.1 LITERATURE REVIEW

Advertisers regularly practice the strategies intended to attract customer’s interest to their

message and to differentiate their offerings from rival products with the anticipation of

influencing buying behavior of the customer. In today’s competitive world, a quality is

positioned on an approach, which can accomplish these objectives. One challenge at such a plan

includes the use of a celebrity representative. According to Atkin and Block (1983), there are

numerous bases as to why a famous endorser may be dominant. First, such a representative

attracts consideration toward the commercials into the messy flow of communication. In

addition, celebrities are conventionally observed as being greatly active individuals with

eye-catching and likable traits.

The use of famous persons in promotions is traced back to the nineteenth century and these

general promotional practices have revealed a large quantity of intellectual as well as realistic

considerations. Mainly academic analysis of celebrity support encompasses the sphere of

spokesperson credibility and charismatic representatives, and recommends that famous persons

exercise their impact on customers through apparent traits. A number of research studies reveal

that use of eye-catching celebrities serve as a foundation to enhance feelings towards the ads.

This mind-set to the commercials is identified as psychological circumstances that are exercised

by persons to systematize the manner, how to recognize the surroundings as well as organize the

manner a person reacts towards it.

Today the mass media are flooded through descriptions along with information concerning

superstars, and because of this, celebrities have high reputations, distinctive traits, and

fascinating descriptions according to the community’s opinion. Celebrities regularly emerge in

promotions in connection among customer goods or services. By means of skill to pierce the

hectic mess of publicity, portray customer consideration, produce high memory rates, generate as

well as distinguish brand descriptions thus, create trade and income, superstar endorsement have

demonstrated to be a helpful approach. No doubt dealers spend huge amounts of capital in

utilizing superstars to sponsor their brands.
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McCracken (1998) proposes that a superstar is considered like a memorial, entertainer or

representative of the business organization. Investigation has established that spokesperson

endorsement influences consumers’ mind-set in common and it may change the feelings of

customers towards the commercial and products as well. This may perhaps effect the

improvement of the acquisition plan and as an outcome in the increase of trade. Researchers have

intended for extensive concentration to consumer’s mind-set to the commercial as a sentimental

creation and intervening influence on brand attitudes and acquiring intentions.

This study's main purpose was to study the impact of the celebrity endorsement on effective

brand management and evaluate associated factors that contribute to the success or failure of the

endorsement. Celebrity endorsement effects are moderated by brand symbolism, such that brands

that communicate something about the user yield stronger effects than brands that do not. So, it

explains that not just the celebrity but existing brand value plays a very crucial and important

role in changing the perception of the target market. This study portrays the light on different

purchase patterns of a commodity or a service, when a celebrity is associated with them. The

methodology adopted by the researchers was collection of data from libraries and first hand data

to conclude the study. The result was that the people would purchase more of the same goods or

services due to celebrity endorsements as the consumer tends to neglect the negative effects of

the use of that product and also becomes more loyal to the brand.

The researchers of the study focus on the decision making process of consumers after and

before the association of a celebrity with a product. The study also showcases the adverse effects

of celebrity endorsements. The endorsement is only successful when the right celebrity is

associated with the right product. Hence, celebrity endorsement can’t be treated as a ‘mantra’ for

success.

2.2 RESEARCH GAP

This research about the “impact of celebrity endorsement on consumers buying behavior” will

be useful in many ways :



8
Impact of Celebrity Endorsement on Consumer Buying Behaviour

➢ There is a lack of research in the field of cosmetic segments in terms of celebrity

endorsement. So, the results of this research will highlight how effective the technique of

celebrity endorsement is in the cosmetics industry.

➢ The research about celebrities appearing in cosmetics advertisements in Ernakulam

district is rarely done. Hence, the conclusions that would be derived with this research

will help in understanding the buying behavior of the females in Ernakulam district.

➢ This research will help to understand the reaction of women towards celebrity endorsed

cosmetic products and will help to judge how much trust women place in celebrities

endorsing cosmetics products.
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CHAPTER 3

THEORETICAL FRAMEWORK
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THEORETICAL FRAMEWORK

Celebrities

Erdogan (1999) concludes that celebrities are those people who are well known by the large

number of people. They have special uniqueness and features like magnetism, unusual standard

of living or special skills that are nor commonly experiential in common people. That it can be

said that in society they are different from the common people. Among the model forms of

celebrities, actors (e.g. Saif Ali khan, Shan, Salman Khan, Amitabh Bachan etc), models (e.g.

Pareeniti Chopra, Ali Zafar, Bipasha Basu, Kareena Kapoor etc), Sports-men (e.g. Yousuf

Pathan, Shahid Afridi, Sachin Tendulker, etc.) are significant.

Celebrity Endorsement

Khatri (2006) studied that celebrity endorsement is the Promotion strategy to attract the

customers. By analyzing the current market, now it’s become the need of the marketers to use the

different famous personalities to relate with their brands to create unique identity of the brand

and to do famous his company’s brand or product, which results high expenditure for the

company to use that strategy, however nowadays it is used to be a powerful strategic tool to get

maximum profit. It also shows that this can carry risk, because there is no sureness that the

celebrity can come up with the sales generation of the firm. But it creates a buzz and gives

popularity to the company and the brand. This can increase the expectation of the customers in

terms of real stars by delivering the company promise. There are certain perspectives where the

real person can work better than the celebrities’ endorsement, but not always.

Factors Affecting Celebrity Endorsement and Relevant Models

There are different factors of celebrities influencing the consumer buying behavior when such

celebrities endorse any brand. Marketers have to consider some factors while selecting

celebrities to endorse brands to get the desired result to use this strategy of celebrity endorsement

in terms of brand image, consumer buying behavior and attainment of desired market share. Past

researchers have focused on a different mix of factors related to celebrity endorsement
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influencing consumer buying behavior, this research is focused on a relatively different and most

appropriate mix of factors that a marketer should consider while selecting celebrities to endorse

any brand to get a desired effect on consumer buying behavior.

a) Credibility

It refers to the level of believability a beneficiary has towards a message given by the source

and expertise of the source or deliverer. In the past source credibility was just considered as an

endorser credibility in a commercial. It is proved as a significant basis affecting customer buying

behavior and their attitude towards marketing communications. Past publications described trio

facets of it which are trustworthiness, expertise & attractiveness.

❖ Source Credibility Model.

Celebrity’s integrity relies on his or her physical attractiveness, trustworthiness and expertise

that’s why researchers who want to study the effectiveness of celebrity endorsement have to

consider this model (Ohanian, 1990).

i) Trustworthiness

Trustworthiness is the degree of believability or trust listeners have for communicators

(Hovland, 1953). In the case of celebrities it refers to the buyer’s trust on celebrities' message for

the brand (Ohanian, 1991). In other words if customers have a trust on celebrities being endorsed

then the message of such celebrities will be more influential and will help a lot in changing the

minds of customers towards the desired action that organizations want for their brand. (Miller

and Baseheart, 1969).

➔ Impacts of Trustworthiness

Previously it was researched that more the customers have a trust on communicator the more

they get persuaded by the message of that communicator and more the chances of getting

customers mind change for the purchase of that brand (Miller & Baseheart, 1969)

ii) Expertise

Expertise is the measure of a communicator's aptitude and attitude which influences

customers' decision towards purchase of a brand. Researchers believe that celebrities with
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relative and high expertise prove to be more successful in persuading the customers than those

who just have physical attractiveness not the combination of attractiveness and expertise (Till

and Busler 1998).

➔ Impacts of Expertise

Expertise is the ability of a communicator that proves as a helpful factor in taking the decision

by a shopper. They generally get inspired by the sayings of learned and expert communicators.

Proficient learning skills and expertise of endorsers has a significant reliability impact on

customers' belief towards the communication of such endorsers (David H. Silvera, Benedikte

Austad, 2004).

b) Physical Attractiveness

Attractiveness has the power that can easily grab the attention of viewers but it doesn’t just

relate with the body but the entire physical traits comes under the measure of attractiveness

which includes, hair color, facial features, height, weight, complexion, etc and normally public

figures have to be attractive to have an influence on their audience and viewers (Temple, 2009).

❖ Source Attractiveness Model

Attractive celebrities are more commonly used by organizations for brands’ promotions since

the inception of this marketing strategy (Erdogan, 1999), once the customers get inspire with the

attractive personality of celebrity then they get more involved in the message such celebrities

give and then the chances of customers conviction towards the communication of celebrities

become more resultful (Baker & Churchill, 1977; Chaiken, 1979; Debevec & Keman, 1984) such

fruitful results probability is normally low with less attractive celebrities.

i) Similarity

The human brain recognizes celebrities similarly to how it recognizes people we actually

know. The effect is that, if consumers happen to be fans, they place a higher value on products

that celebrities are endorsing – it is as if they are receiving advice from a valued friend.

Consumers feel more sympathetic towards a brand, if their products are promoted by a celebrity

they admire or relate to. It’s a simple psychological effect: Subconsciously people believe that

purchasing a product that’s promoted by a celebrity they admire, will allow them to emulate the
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celebrity’s desired traits or attract similar people into their lives. They will associate the

celebrities’ success, beauty, athletic skill etc. with a particular product. Shimp (2007) asserted

that celebrity similarity involves the degree to which celebrity endorser of a brand matches the

target viewers of commercials in terms of some features such as age, gender, ethnicity, et cetera.

It is perceived that consumers tend to prefer and rely on messages from celebrity endorsers of a

brand that shares these common characteristics. When celebrity endorsers and consumers share

similar qualities, such as needs, goals, interest, lifestyle, et cetera the celebrity endorser is better

valued in the eyes of the consumers.

ii) Familiarity

Familiarity is a form of remembering in which a situation, event, place, person, or the like

provokes a subjective feeling of recognition and is therefore believed to be in memory, although

it is not specifically recalled. Familiarity has been shown to be positive and reassuring for most

people, while perceived similarity results in the assumption that people have more in common,

facilitating warmer, more comfortable interactions (Schneider et al., 2012), all of which facilitate

attraction. People are more attracted to that which is familiar. Hence, familiarity with celebrity

endorsers can play a role in consumer buying behavior.

iii) Likeability

Likability pulls people toward you. When we think someone likes us, we tend to like them as

well. Hence, celebrities who are liked by consumers are better consumers may buy products only

best they care aft the person who doong. Likability virtually always helps boost their reputation

among their peers. Likeability can increase conformity among people.

c) Emotional Involvement

Emotional Involvement means the purchase decision of customers is directly proportional to

the use and likeness by celebrity (endorser) for the brand that celebrity is endorsing (Cronley et

al., 1999; Silvera and Austad, 2004). Adding to this, emotional attachment of viewers with their

favorite celebrities becomes more fruitful in terms of their believability for the message given by

that celebrity.

❖ Emotional Involvement Model
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Endorser likes and uses the item he supported. (Cronley et al., 1999; Silvera & Austad, 2004).

When an endorser is accepted to like or utilize the item being supported, the purchaser states of

mind towards the brand and promotion enhancement.

d) Meaning Transfer

(McCracken 1986), he says that in simple terminology we can say that endorsers carry their

individual meaning to the product. Every celebrity has their own distinctive set of meaning and

lifestyle. It clarifies the adequacy of big name spokespersons in terms of what purchasers

connect with the endorser and in the end exchange to the brand.

❖ Meaning Transfer Model

Process of transferring a concept of a product through an endorser to a customer (McCracken,

1986). The appropriate fit between brand features and advocator’s personality brings higher

chances of likelihood of consumers observation and purchase intention. There are three stages to

it. First stage covers the message transferred by celebrity to the brand, in the second stage a

message from the brand gets transferred to the customer and in the third stage that message

leaves the impact on the customer's psyche and ultimately on customers’ decision to buy that

brand.

e) Product Match-Up

Product match-up is construed as ensuring a similarity between the. spokesperson's

characteristics and the product attributes so as to enhance the advertisement effectiveness.

Product specific associations include the associations that vary in their importance depending on

the type of product category. The findings have significant implications for academics, brand

managers and celebrity management companies.

❖ The Product Match-Up Hypothesis

The above model explains that there has to be an almost ideal match between the celebrity

characteristics of the personality and the features of the brand. (Erdogan 1999) says that a

successful matchup can be determined by the extent of the fitness between the celebrity and the

brand endorsed by that celebrity. This same concept is further stated by Michael (1989) who

believes the same. Another study done by Ohanian in 1991 reveals that simply such celebrities
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should be endorsing who is compatible and the consumers perceive them to possess expertise

too.

Consumer Buying behavior

Buying behavior is a process by which a person searches for the product/services they need or

want, make a decision to buy the required and most suitable one from different alternatives, use

and then dispose of it. For making a marketing decision, the buying process model is playing a

very important role for any one. It makes marketers think about each step of this process rather

than just purchase decisions because if marketers just consider the purchase decision, it may be

too late for a business to influence the choice of customers. According to this model the

customer passes through all stages for purchasing every goods or services. However, in more

regular purchases, customers often skip some stages (Kirmani & Shiv1998).

Stages in Consumer Choice Making

Process starts by acknowledging a need or problem called the problem recognition stage.

Then a person starts searching the information regarding the solution of a problem this is known

as the information search stage. Then as a result of the information collected individuals become

able to evaluate the alternatives they have to resolve their problem. Then the time comes to make

a purchase decision for the most appropriate alternative they have evaluated among all they have

in their choice. Then on using the selected alternative, buyers become able to assess the

performance of the brand whether it fulfilled the desired expectations or not or whether to buy it

again or not.

Factors affecting Buying Behavior

Brewster, Sparrow and Vernon (2007) explain about factors that affect buying behavior and

vary from person to person, age to age, and area to area. Every society follows its own norms,

culture and values. At different stages of life our preferences change because of our age, needs,
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lifestyle, earning and psychological factors. These factors can be Internal (memory and way of

thinking) or External (media, word of mouth, publicity and feedback).

There are several factors, which pressure the buying behavior :

a) Cultural influences

It has the broadest and the deepest influence on buying behavior. Brewster, Sparrow and

Vernon (2007) define culture as a shaping process, ‘ for a culture to exist, member of a group or

society having different values and norms, which vary from time to time. Cultural values can

change and have to be watched by marketers. Ignoring this deepest and widest factor can be very

costly for a company in terms of image and profit.

b) Social influences

Social influences are those influences that clearly mold buying behavior, it affects through

reference group, family members and social class (Ahmed & Saeed 2014).

c) Family influences

Family life cycle and family decision making has the most influence on one’s buying

behavior.

d) Psychological influences

These influences are related to our perception, learning, memory and motivation. It changes

buying behavior through making the perceived picture of the product in the customer's mind.

Customer buying behavior can be influenced by different factors like: perception, beliefs,

society, personality, information choices, preferences and communication.

Impact of Endorsement on Buying Behavior

Ranjbarian, Shekarchizade & Momeni (2010) agreed that advertisement is the action that

persuades individuals of any particular market to buy services and products or services. Through

different ways the advertisement message can be spread like TV ads, radio publicity, print

promotion, online advertising, billboard marketing, in-store advertisement, WOM advertising,

and endorsement. Now the question arises which category of promotion is best? The best nature
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of advertisement depends on the type of industry or firm and its necessities and desires.

McCracken (1989) found that celebrities' endorses characterized an effectives way of

transferring meaning to brands. The common conviction of the marketers is that there is a

significant and huge impact of those advertisements, which are endorsed by the famous

celebrities comparable with the non-endorsed celebrities.

Positive Effects of Celebrity Endorsement

(R. Croft) cited that as competition is increasing between the firms to attract more consumers

towards their brands, celebrities are increasingly used by the marketers to endorse their products.

(Kulkarni and Gaulkar 2005) mentions that featuring a famous personality helps markers in

solving the problem of over communication. Celebrities because of their well knownness can

assist advertisements to become more popular and stand out from the clutter and increase

communicative ability. Celebrity endorsement helps in improving the brand’s image and also

polishes the company’s image. Celebrity endorsement can also prove to be a powerful tool in

entering foreign markets, it helps the company to overcome numerous issues. For instance,

L'Oreal uses Ashwariya Rai and Sonam Kapoor in their White Perfect range, Kareena Kapoor in

Lakme Eye conic kajal and Kajol in Olay aging cream are all considered popular in India. It is
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also seen that those products which are endorsed by celebrities’ standout from other competing

products because of their high level of recall and celebrities also create an impact on consumers'

minds by making the advertisement memorable so it can be easily retrieved at the time of

shopping. Lastly, celebrities who appear in any advertisement for endorsing a product, they are

actually capable of breathing life in a falling brand and can help that falling brand to rise, in

order words, they create new interest and excitement in consumers. All these arguments points to

one conclusion that celebrity endorsement creates a positive impact on consumers' buying

behavior (Goldsmith, Lafferty and Newell 2000).

Negative Effects of Celebrity Endorsement

However celebrity endorsement has countless benefits but there are also certain risk factors

that are associated with celebrity endorsement as a marketing strategy. Negative publicity

regarding the celebrity is a major risk with endorsing a celebrity and there are other factors that

can lead to serious consequences like :

• Popularity starts decreasing

• Moral issues

• Over endorsing can lead losing credibility

• Overshadowing of endorsed products.

Negative publicity about a celebrity endorsing a brand can change the perception of the

consumer about that celebrity and it may also damage the brand reputation resulting in marketers

to pay a big price over the celebrity’s misdeeds and face serious humiliation and embarrassment.

(Kumar 2010) mentions that there are times when consumers actually only notices the celebrity

appearing rather then the product, hence this idea to promote that brand fails miserably. (Cooper

1984) says that “the product, not the celebrity, must be the star.” This overshadowing is also

called “vampire effect” because there is lack of clarity for the consumers because they are found

to take more notice and interest in the celebrity rather than the interest. Another issue that arises

is overexposure when marketers employ well recognized celebrities to endorse their brands and
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it ultimately confuses the consumers and they are unable to correctly recall about that brand

which celebrity stands for.

Consumer’s buying behavior in India

India is home to a host of languages, climates, and traditions. Defining the target audience is

key to understanding consumer behavior in India. While city startups attract major investment,

rural villages hail electricity and sanitation. Marketing in this diverse region can be daunting. But

the potential is huge. India is set to overtake the US economy by 2030, second only to China. It

already has the second-largest internet population – and only 41% of citizens are online. Big

brands are already investing in Indian expansion.

India is known as a country of savers, though spending is on the rise. Disposable income is

increasing. By 2030, 80% of households will be middle-income, compared to 50% today. This

growing middle class is expected to drive consumer spending – buying more and buying better.

Access to credit also plays a key role. Indian millennials still value traditional priorities, like

income and home ownership. But they have other goals, too. This shows in their spending

priorities. Value for money is an important factor in determining consumer behavior in India.

Indian shoppers are well-informed and want to get a good deal – even for luxury products.

Moreover, eCommerce is new to many Indians, particularly outside the big cities. Programs like

Amazon Easy are connecting traditional stores to the eCommerce sector. Innovative strategies

like this help bridge the gap between customers and new technology. It’s not surprising personal

communication and trust are so highly valued.

Bargaining is a national pastime. Building trust also means ears to the ground. Research your

audience carefully and consider expanding one city at a time. Then follow up with great service

and a clear returns policy. The Indian family is changing. Traditional, multi-generational

households are in decline. This can affect buying behavior. Marriage is still central to most

people’s lives. It’s not unusual for people to spend 20% of their lifetime’s earnings on their

wedding. This means weddings are a major focus for the apparel, beauty, events, and luxury

sectors. Themes of nurture, care, and affection are prominent in advertising – and successful.

Hence, consumer behavior in India is complex and fast-changing.
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Celebrities Appearing in Cosmetics Advertisements

BRANDS PRODUCTS NAME OF CELEBRITIES

L’Oreal White Perfect Ashwaria Rai

Oriflame Foundation and Lip Color Sonali Bendre

Lakme Eyeconic Kareena Kapoor

Olay Aging Cream Kajol
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CHAPTER 4

RESEARCH AND METHODOLOGY
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RESEARCH AND METHODOLOGY

4.1 RESEARCH OBJECTIVES

The objectives of this research study are to get information about:

➢ The impact celebrities have on consumers' buying intention in regards of credibility.

➢ The impact attractiveness of celebrities have on the extent to which consumers

convinced.

➢ The impact celebrity endorsement creates on consumers in terms of product fit

match between the product and the celebrity.

➢ The extent of transfer of meaning to the products endorsed by celebrities in shaping

buying intention.

4.2 HYPOTHESIS

Following are the hypothesis of this research:

H1: Celebrity endorsed advertisement is considered to be effective in terms of buying intention

in the cosmetic industry, when the celebrity used is credible.

H2: Celebrities who are attractive, create a positive impact on consumer’s buying intention.

H3: The celebrity/product match-up positively influence consumers to purchase the celebrity

endorsed product.

H4: Celebrity endorsed products transfer meanings which positively affect consumers buying

intention.

4.3 RESEARCH DESIGN
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The research design of this study is also cross-sectional as it takes place at a single point in

time. The participants are selected based on particular variables of interest. It considers

numerous characteristics at once and can provide information about the current population.

4.4 SOURCES OF DATA

Primary Data: Primary data will be gathered through the distribution of questionnaires to the

respondents and their answers will be recorded, which will be the primary data.

Secondary Data: Secondary data would be collected through information given in reports,

newspapers, magazines, articles and textbooks.

Software Used: SPSS, Excel and spreadsheets would be used.

4.5 SAMPLE DESIGN

The population involves the desired sample size of 303 females aged between 18 to 30 years

from Ernakulam district. The method of selecting the sample was done by using the snowball

sampling. The respondents were required to be regular purchasers of cosmetic products.

4.6 SAMPLE SIZE

The sample size is 303 respondents from the adult female population aged between 18 to 30

years.

4.7 SAMPLING METHOD

The sampling method of snowball sampling has been used in the study. It is a form of

non-probability sampling. The participants selected were all females within the age group of

18-30. In the present study, the selected participants recommended potential participants, who
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themselves were observed and asked to nominate others and so on until a sufficient number of

participants were obtained.

4.8 METHOD OF DATA COLLECTION

The data in the present study has been collected from the population by giving out an online

questionnaire through Google Forms. A consent form was provided at the beginning of the

questionnaire to make sure that the confidentiality of the participant’s data will be maintained.

This was followed by a few questions that collected the demographic details of the participants.

The participants took about 10 to 15 minutes to complete the questionnaire and it was ensured

that they filled every item of the questionnaire. The questionnaire involves a number of

questionnaire items that asks a question and provides a set of response options for participants to

choose from. From this, the highest responses given in each item is considered for further

analysis and the final results are to be obtained using the SPSS software version 28.0.

4.9 DRAFTING QUESTIONNAIRE

The questionnaire used in this study is used to assess the impact of celebrity endorsements on

consumer buying behavior. The first three questions were scored based on a four point, two point

and three point likert scale respectively. The fifth question was scored based on a choice scale of

preference. The remaining questions were scored based on rating scales.

4.10 DATA ANALYSIS TECHNIQUE

CORRELATION

The data analysis technique of correlation is to be used in the present study. A correlation is a

statistical measurement of the relationship between two variables. Correlation means association

- more precisely it is a measure of the extent to which two variables are related. There are three

possible results of a correlational study: a positive correlation, a negative correlation, and no
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correlation. Possible correlations range from +1 to -1. A zero correlation indicates that there is no

relationship between the variables.

A positive correlation is a relationship between two variables in which both variables move in

the same direction. Therefore, when one variable increases as the other variable increases, or one

variable decreases while the other decreases. A negative correlation (inverse correlation) is a

relationship between two variables in which an increase in one variable is associated with a

decrease in the other. A zero correlation exists when there is no relationship between two

variables.

There are four types of correlations in statistics;

a) Pearson correlation

b) Kendall rank correlation

c) Spearman correlation

d) Point-Biserial correlation.

➔ Spearman correlation

Spearman's rank correlation coefficient or Spearman's ρ, named after Charles Spearman and

often denoted by the Greek letter rho, is a nonparametric measure of rank correlation (statistical

dependence between the rankings of two variables). It assesses how well the relationship

between two variables can be described using a monotonic function.

REGRESSION

Regression is a statistical technique that is used to measure and describe the strength and

shape of the relationship between two or more variables. It is a set of statistical methods used for

the estimation of relationships between a dependent variable and one or more independent

variables. It can be utilized to assess the strength of the relationship between variables and for

modeling the future relationship between them. Regression analysis includes several variations,

such as linear, multiple linear, and nonlinear. The most common models are simple linear and

multiple linear. Nonlinear regression analysis is commonly used for more complicated data sets

in which the dependent and independent variables show a nonlinear relationship. Regression

analysis offers numerous applications in various disciplines, including finance.
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CHAPTER 5

DATA ANALYSIS
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DATA ANALYSIS

The aim of the present study was to investigate the impact of celebrity endorsements in

consumer buying behavior. Spearman's correlation and linear regression was used to find the

degree of relation as well as the prediction level.

The normality test between the independent and dependent variables didn't follow normal

distribution. Hence the test used in the analysis of the data is non-parametric

CORRELATION

TABLE 4.1: Correlation coefficient between Celebrity Endorsement and Consumer Buying

Behavior (Spearman's rho)

Independent Variable            Dependent Variable r                     p
N

(2 tailed)

Celebrity Endorsement          Consumer Buying  Behavior .266** .001
303

** Correlation is significance at 0.01 level (2 tailed)

Spearman's correlation coefficient was computed to assess the relationship between celebrity

endorsements and consumer buying behavior. From Table 4.1, the p-value is less than 0.001.

This indicates that there is a statistically highly significant low positive relationship between

celebrity endorsements and consumer buying behavior (p= .001, r= 0.266). In other words, we

can infer that there is a weak relationship between the two variables.

REGRESSION
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TABLE 4.2: Regression Analysis Model Summary table between Celebrity Endorsement and

Consumer Buying Behavior

Model             R              R Square Adjusted R Square           Std. Error of the

Estimate

1                     .217           0.047                   0.024                                 2.18651

a. Predictors: (Constant), Celebrity Endorsement

In table 4.2, R value represents the simple correlation between the variables. It points out the

linear relationship between two variables (celebrity endorsement and consumer buying behavior)

which is .217. This indicates a low degree of correlation. R Square is the coefficient of

determination. The R square value indicates how much of the total variation in the dependent

variable (consumer buying behavior), can be explained by the independent variable (celebrity

endorsement). In this case, 4.7% of variance in consumer buying behavior is accounted for by

celebrity endorsement. It shows that there is a positive weak relationship between the two

variables

TABLE 4.3: Regression Analysis ANOVA table.

Model Sum of
Squares

df Mean Square F Sig

1 Regression 69.642 7 9.949 2.081 .045

Residual 1410.345 295 4.781

Total 1479.987 302

a. Dependent Variable: Consumer Buying Behavior
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b. Predictors: (Constant), Celebrity Endorsement

The ANOVA table predicts how well the regression equation fits the data (ie. predicts the

dependent variable). It shows whether the overall model has been accepted or not, which is

determined by the significance value. In table 4.3, the significance level is 0.45 which is greater

than the p value. This indicates that there is stronger evidence in favor of the alternative

hypothesis. Also, p value is less than 0.001 which is less than 0.05. This indicates that the

regression model statistically significantly predicts the outcome variable (ie., it is a good fit for

data).

TABLE 4.4: Regression Analysis Coefficients table

Model                                                              Unstandardized      Standardized     t            Sig.

B                   Coefficients

Beta

1 Constant 9.950                                              24.591
<.001

Expertise of the celebrity 0.164                         0.105            1.143
0.254

Trustworthiness of the celebrity 0.219                         0.131             1.318
0.188

Similarity between the endorser 0.060                         0.031             0.398
0.188

and consumer
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Familiarity of the celebrity 0.182                         0.100             1.083
0.280

Likeability of the celebrity -0.011                       -0.006            -0.070
0.944

Product-celebrity matchup -0.019                       -0.010            -0.113
0.910

Meaning transferred to the product 0.317 0.188 2.117 0.035

a. Dependent Variable: Consumer Buying Behavior

Table 4.4 shows the regression analysis coefficients obtained for each dimension of

celebrity endorsement and consumer buying behavior. A linear regression was calculated to

predict consumer buying behavior based on celebrity endorsement. Results of the linear

regression indicated that there was a collective significant effect between celebrity endorsement

and consumer buying behavior.

From table 4.4, it was found that the impact the expertise and trustworthiness of the

celebrities have on consumer buying behavior had a significant level which was more than 0.001.

These two factors are the subsequent properties of one of the dimensions measured in celebrity

endorsement, which is credibility. This indicates that the credibility of the celebrity has no effect

on consumer buying intention. Hence, hypothesis 1 is rejected.

Similarly, the impact the similarity between the endorser and consumer, familiarity of the

celebrity and likeability of the celebrity have on consumer buying behaviour also had a

significant level which was more than 0.001. Since these three factors are the subsequent

properties of another of the dimensions measured in celebrity endorsement, which is

attractiveness, it can be interpreted that the attractiveness of the celebrity has no effect on

consumer buying intention. Hence, hypothesis 2 is rejected.
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It was also found that the factor of product-celebrity matchup also had a significance level

of more than 0.001. Which can again be interpreted that product-celebrity matchup had no

significant effect on consumer buying intention. Hence, hypothesis 3 is rejected.

However, the aspect of meaning transfer to the product of celebrity endorsement on

consumer buying behavior was found to have a significance level less than 0.001. This indicates

that the property of meaning transfer in celebrity endorsement does have a positive effect on

consumer buying behavior. Therefore, hypothesis 4 is accepted. That is celebrity endorsed

products do transfer meanings which positively affect consumers buying intention.
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FINDINGS

The findings show that celebrity endorsement is effective and a relationship is one between

four elements of celebrity endorsement with consumer’s purchase intention.

The first attribute of celebrity endorsement is “credibility” which comprises two factors

namely expertise and trustworthiness. As the research suggests, consumers, in the field of

cosmetics, frame their purchase intention which is not necessarily in favor of those cosmetics

which are endorsed by such celebrities who have some expertise in that field and are considered

to be trustworthy. This might be an indication of the consequence in the recent loss of trust in

celebrities due to a lack of perceived genuinity and expertise in them as perceived by consumers,

especially young female consumers. Young females in the current generation are becoming less

impressionable and seem to value other aspects of an endorser when it comes to their evaluation

process in decision making and their ultimate choice of decision.

The second attribute of celebrity endorsement is “attractiveness”, which is further divided

into three factors namely similarity, familiarity and likeability. Since the domain of cosmetics is

very fragile therefore attractiveness of a celebrity here doesn’t play a very vital role because

liking a celebrity wouldn’t mean that a cosmetic will actually produce the desired result to the

consumer or their skin as it did to the celebrity endorsing it. The research may also imply that

young females, while making a decision regarding the purchasing of cosmetics, are very

selective since the purchasing of cosmetics is highly subjective in its use and benefits. That is,

the superficial qualities of the celebrity doesn't play a significant role in consumers' buying

intention. Hence, the study suggests that attractiveness of a celebrity has no relationship with

purchase intention.

The third attribute of celebrity endorsement is “product celebrity match-up”, which means

that the celebrity endorsing a product has an image that goes with the product he/she is

endorsing. This attribute implies that the product should match with the celebrities in different

ways including personality, passion and career. In other words, the products endorsed by the

celebrity must show some level of relevance with them. The study suggests it has no relationship

with the purchase intention. This might indicate that even if the product does match-up with the

celebrity, female consumers of cosmetics still, for some reasons, find it a good enough reason to
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purchase cosmetic items. This can again come down to the perceived genuinity of the celebrity

and also likeness and need for the endorsed products.

The fourth and the last attribute of celebrity endorsement is “meaning that is transferred to

the product by the celebrity”. The study found it has a positive relationship with the purchase

intention because often consumers think that using such celebrity endorsed cosmetics will make

them look more glamorous and classy. In other words, female consumers at the end of the day,

buy cosmetics goods for the perceived appeal of not the celebrity, but what it brings to them. It

also depends on how much the products resonate and can meet their needs and wants. It can also

depend on the effectiveness in the transference of meaning of the product to the consumers by

the endorser. It can also be what the seeming product value and brand name brings for the

consumer.

Therefore “meaning transferred” positively impacts the purchase intention of female

consumers in the field of cosmetics. That is, even if the celebrity endorser is credible, attractive

and has a relevant matchup with the product endorsed, it ultimately depends upon the impact the

product or the celebrity endorser has on the consumers' psyche which ultimately comes down to

the consumer's decision why or why not to buy a particular brand or product.
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RECOMMENDATIONS
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RECOMMENDATIONS

According to the study, marketers while using celebrities to endorse their cosmetics products,

and subsequently their brand, should make sure that they fulfill the criteria of the following:

➢ Celebrities, while transferring meaning to the product they are endorsing, should depict

reality. Unrealistic beauty standards and goals do not sit well with the current generation,

especially in females. Moreover, inclusivity is a huge factor in the industry of cosmetics,

especially nowadays. Marketers while using celebrities in endorsements must aim at

setting a realistic example without coming off as fake or biased. The consumers must in

turn find the endorsement genuine, relevant and meaningful.

➢ Celebrities with any kind of negative publicity should not endorse products. This holds

true for any business, not just in cosmetics. One of the most important things a

brand/business can do is to show their hands on commitment towards customer

satisfaction and commitment. If consumers find the endorsement meaningless or even

disregarding or disrespectful in any way through the use of an infamous celebrity, it can

come off as extremely ignorant and distasteful. It can even lead to the defamation of the

brand indefinitely.

➢ Marketers must always concentrate on what their brand stands for when thinking of

potential endorsers. It will not generate sales and revenue to have a celebrity conflicting

with brand identity just to capitalize on a current “it” person. If marketers are unsure of

their brand’s identity with consumers, conduct initial research to see what consumers

associate with your brand. In this age of social media, having a celebrity endorser who is

‘off brand’ could potentially hurt a company’s identity. In other words, celebrity

endorsement should not come off as a "PR stunt".

➢ Celebrities, who possess a good name and profile in the field of cosmetics and in general,

should endorse cosmetics as consumers get influenced by such appeal and more

importantly, their reputation. With the ongoing "jumping on the bandwagon" trend,

consumers might as well buy products just because it is popular to do so. Hence,

marketers must be highly selective and adequate in choosing and employing celebrity

endorsers. A consumer may buy the product because it might give them some sort of

status or recognition that is tied with the celebrity endorsing the product.
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CONCLUSION
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CONCLUSION
The study at hand was primarily conducted to examine the relationship

between and the impact of celebrity endorsements on consumer buying behavior. It

has been concluded that there is a statistically highly significant low positive

relationship between celebrity endorsements and consumer buying behavior. The

attribute "meaning transfer to the product" of celebrity endorsement is found to

have a significant impact on behavior and intention of buying cosmetics among

females in the young adult population of Ernakulam district. That is, female

consumers may be interested to buy cosmetics goods for reasons other than the

celebrity endorsement. These reasons may be the price, availability, quality and

quantity of the product. Moreover, celebrity endorsement and consumer buying

behavior was found to have a weak correlation.
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APPENDIX
Impact of Celebrity Endorsement on Consumers’ Buying Behavior

1) How frequently do you encounter celebrity endorsed advertisements?

● Very often

● Occasionally

● Hardly

● Never

2) Which advertisement catches your attention the most?

● Celebrity endorsed advertisement

● Non celebrity endorsed advertisement

3) Do you trust celebrity endorsed advertisements?

● Yes always

● No, not at all

● Sometimes only

4A)  Do you purchase cosmetics based on celebrity endorsed advertisements?

Strongly Agree Agree Neutral Disagree Strongly Disagree

4B) Will your purchase intention be negative to purchase cosmetics which has side effects

but are endorsed by a celebrity?

Strongly Agree Agree Neutral Disagree Strongly Disagree
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5) Which of the factor listed below influence you to purchase celebrity endorsed

cosmetics product?

● Credibility of the celebrity

● Attractiveness of the celebrity

● Product celebrity match up

● Meaning that are transferred to the product

9) Rate these factors based on their importance and effectiveness that celebrities in the

cosmetics field should possess (1 being the lowest and 5 being the highest)

Strongly
Agree

Agree Neutral Disagree Strongly
Disagree

Celebrities in ads help me
recall products more
promptly

I perceive celebrity
endorsement as very
effective

Celebrity endorsements are
very influential

Expertise of the celebrity
influence my purchase
decision

Trustworthiness of celebrity
influence mu purchase
decision

Familiarity of the celebrity
influence my purchase
decision
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Likeability of the celebrity
influence my purchase
decision

Product and celebrity match
influence my purchase
decision

Celebrities can provide or
transfer meaning to the
product
and this influences my
purchase decision

Negative publicity of the
celebrity also impact my
purchase decision

I find celebrity endorsed
product more classy,
desirable
and a symbol of status

Using celebrity endorsed
product makes me feel
more
glamorous and I feel more
confident about myself

I also recommend my
friends
to use celebrity endorsed
products
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ABSTRACT

Globally, the Internet has become the most prominent and acces-

sible means of disseminating information about an event or pitching,

advertising, and selling a product. Any advertising campaign’s success

hinges on reaching the right audience .class of target audience and, in

the future, transform them into potential customers Engines of sear

Google, Yahoo, and Bing are just a few of the most popular search

engines utilised by businesses to sell their products. Aside from that,

other websites, such as www.alibaba.com, which receives a lot of traffic,

also provide B2B services. customers to create their own ad campaign

The appearance of the advertisement, the daily maximum bill The au-

dience’s age and gender, the position’s bid price, and the size of the

advertisement are all factors. Businesses are primarily charged based

on the amount of clicks on their advertisements, while certain websites

additionally charge them. with a per-billing-cycle fixed charge This

necessitates the need for advertising platforms to monitor and report

on their data.Investigate these influencing elements in order to get the

most out of your adverts.Additionally, it is critical for organisations to

properly personalise these aspects in order to obtain the desired results.

maximum number of clicks This study proposes a click-through-rate

prediction algorithm that considers a number of factors. With advance-

ments over time, the criteria described above can be used to forecast

whether or not an advertisement would generate a click. the present

systems in terms of data collection, features exploited, and strategies

employed to increase the precision. We utilised an ensemble model with

a weighted scheme and got an accuracy of 0.91 on a unit scale when

predicting the likelihood of a user clicking on an advertisement

v
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Chapter 1

INTRODUCTION

Much of the business has been made available to people as digital con-

tent over the internet in recent years. Most firms now have no choice

but to market their items online through promotional adverts that can

help them scale their business numerous times over. Advertisements on

Google’s Search Engine Results Page, Facebook pages, and Amazon’s

website are all examples of this. In today’s world, users are exposed

to a wide range of adverts. Text-based ads, video-based ads, and other

interactive ads are only a few examples.

The click through rate (CTR) is a percentage that compares the

number of individuals who see an advertisement to the number of people

who actually click on it. The effectiveness of an advertisement is directly

related to the click through rate. A firm can use this metric to see how

well the keywords they’ve picked are performing in their advertising

campaign. It’s recurring in the sense that if businesses can predict the

expected CTR before signing up for an ad campaign, they may choose

the keywords and other features for the ad accordingly. By altering

the keywords, bids, banner placements, and display size, a company

could create various adverts (ads). Companies are eager to advertise

their products aggressively utilising search engines and social media in

a highly competitive and volatile market, and they pay fees based on

the number of hits their ads generate [2]. From the standpoint of the

search engines, this is a reasonable method of invoicing clients, and the

click through rate serves as a good rationale.

1
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PREDICTION

1.1 IMPORTANCE

Given that advertising has become the primary source of revenue for

many websites and mobile applications, it is unquestionably worthwhile

to investigate the efficiency of advertising campaigns. As a result, pre-

dicting the click through rate has become crucial, which is why this

study was conducted. This research will aid business owners in tar-

geting their potential clients with the appropriate ad structure on a

high-quality website. This study, on the other hand, will be valuable

for search engines and website owners in determining which categories

of advertisements are appropriate, as well as assisting online marketers

with ad bidding rates, space, and orientation based on the traffic and

rank of their website. As a result, this is an intriguing topic of research

because it will provide intuitive insights to both advertisement plat-

form owners and company suppliers in selecting advertisements that

are beneficial in terms of monetary conversion.

Because the data was sensitive and not made public, a lot of study in

this field has been stalled. The majority of search engines gathered the

information and utilised it to determine the cost per click of adverts.

There are now only a few data sets available for researchers from Avazu

Labs and Alibaba, an ecommerce business to business (B2B) platform.

Any advancements in predicting whether or not an advertisement

will be clicked would allow many organisations who wish to try a new

advertising platform to properly budget for internet marketing and,

as a result, examine the effectiveness of their business in the eyes of

customers as a whole.

1.2 MOTIVATION

Even if the improvement in the prediction of the click through rate is

minor, it could have a considerable impact on the stakeholder’s finances

[2][3]. The entire process of online advertising is dependent on the

likelihood of a consumer seeing an ad and either clicking it or not. While

it is important to note that a user clicking on an advertisement does not

Department of Mathematics and statistics,St. Teresa’s College (Autonomous), Ernakulam
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guarantee that the user will become a converted customer, it is one of

the greatest ways to make an educated guess that this person may be a

future customer. When using the pay-per-click payment system, the ad

publisher must precisely anticipate the likelihood of a user clicking on

an advertisement in order to keep a large number of advertisers under

their control. as this is the only key factor in determining the final

revenue, it becomes a good area of research for the machine learning

enthusiasts to work on.

Nonetheless, the issue may be understood from the perspective of

the publishers who run the advertising platforms, the advertisers who

subscribe to these platforms, and the consumers who see the adverts

alongside their search engine results. Accurate advertising is yet an-

other significant field of research that most publishers are now focusing

on to find ways to enhance, as this will help them display the most

relevant adverts to consumers. It is clearly insufficient for publishers

to display ads solely based on the keywords that advertisers select for

their campaigns, as there are numerous other highly weighted factors

that are critical in this dilemma. For instance, it might be worthy de-

pending heavily on the geo-location in addition to the search term from

the consumer. Hence, considering this as a bigger problem, prediction

of the click through rate becomes the sub problem in aiding the pub-

lishers to charge the advertisers and also for the advertisers to choose

the right mode of online advertisements.

1.3 PROBLEM STATEMENT

The fundamental topic addressed in this study is predicting the adver-

tisement’s click-through rate, which is directly proportional to its ef-

fectiveness. When determining the success of an advertisement, several

crucial factors are taken into account. The click through rate (CTR),

buy list, and follow-on search behaviour, among other domain-specific

metrics, are among them. Because the adverts are sold to businesses on

a pay-per-click basis, it is critical for the publishers to maximise clicks,

which is a direct advantage to the business in terms of marketing. Based

Department of Mathematics and statistics,St. Teresa’s College (Autonomous), Ernakulam
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on the qualities of the advertisement, we will use prior statistics from

an advertisement publisher to estimate whether or not a person will

click on it.

The click through rate (CTR) is the ratio of the number of clicks

received by an advertisement to the number of impressions received

[2]. The total number of times a user sees an advertisement is referred

to as an impression. This is an estimate of how likely a person will

click on the recommended advertisement. Throughout this research,

we assume that an advertisement will be effective if it has a higher

ratio of clicks to views.

Another issue revolves around the different aspects that influence

an advertisement’s CTR. There are certain obvious factors, such as

the user’s profile, the user’s search history, and the advertiser’s profile,

among others. However, there could be a slew of hidden linked factors

that influence the CTR. When constructing models that estimate prob-

ability, it is critical to analyse and account these feature relationships.

Because the features, such as the typical beer and diaper correlation,

are implicit and nonlinear [1,] this study focuses on feature selection

and analysis using various machine learning models.

The dataset used in this study is primarily made up of advertisement

details registered by publishers and consumer behaviour logs. Because

many of the data’s properties are anonymous for security and privacy

reasons, and the majority of them are categorical, the dataset becomes

extremely dimensional [2]. There have been a variety of machine learn-

ing algorithms used to handle the challenge of forecasting click through

rate. This scenario allows us a lot of flexibility in terms of analysing

and ignoring features that have a minor impact on the anticipated like-

lihood.

In summary, the main challenges are to analyse and select the ap-

propriate set of minimal features from the high dimensionality of the

data, as well as to predict the click through rate using a combination

of machine learning algorithms such as Random Forest and Logistic

Regression, as well as Decision Trees, all of which are suitable for this

Department of Mathematics and statistics,St. Teresa’s College (Autonomous), Ernakulam
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binary classification.

1.4 RESEARCH OBJECTIVES

The specific objectives of this research are listed below.

• Exploratory analysis on the data set to understand the features on

the distribution of the data based the features.

• Preprocess the data to remove the null values and meaningless

information.

• Feature selection on the dataset to identify and remove those fea-

tures that do not contribute significantly to the prediction of the

probability of a user clicking any given advertisement.

• Once these rich set of features are decided, one hot encode the

features to create vectors and build machine learning models to

find the probability.

• Bench mark the predictions of the various models using the con-

fusion matrix, ROC AUC (Area Under the Receiver Operating

Characteristics) curve, the sensitivity and specificity curves

• Also, create an ensemble of the models by varying the feature set

and bench mark the same.

Department of Mathematics and statistics,St. Teresa’s College (Autonomous), Ernakulam
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Chapter 2

LITERATURE REVIEW

Advertisements have a significant impact on recruiting targeted

clients, and the way advertisements are presented has an impact

on real sales. Furthermore, mobile commercials, in particular, are

vital in an environment where time is of the essence: who will be the

first to publish an advertisement and who will profit? The history

click information is used to predict the Ads’ CTR for a normal,

ongoing advertisement, however this strategy does not work in the

case of a new advertisement CTR prediction because there is not

enough historical data for these new advertisements

2.1 MACHINE LEARNING BASED APPROACH

Fang et al. provide a method for predicting the Click-Through Rate

of new advertisements. The Bayesian Network was used to create a

model to predict the CTR of the new advertising. The initial stage

was to create the Keyword Similarity model by building a Bayesian

network of terms that characterise adverts in specific domains, also

known as the keyword Bayesian Network (KBN). The second stage

was finding keywords from advertisements with known CTRs that

were comparable to the new ad keywords in order to approximate

KBN conclusions. As a result, these commonalities can be utilised

to locate advertising that are comparable to the new ad. Similar

ads that are described by similar keywords will play a part in pre-

6
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dicting the new ad CTR using the known ads’ CTRs, based on the

KBN inference’s results. The tests were carried out using a test

dataset of 27512 keywords. The dataset was created by combining

the keywords from all of the adverts. The following were discovered

as a result of the research. I In the event of a small number of key-

words and a specified hardware setup, the KBN creation method is

practical. (ii) The KBN inferences were accurate to a degree, with a

reasonable error average. As a result, on average, the CTR forecast

strategy for new advertising was accurate. Future work should be

done to improve the proposed method in this study, which includes

improving the KBN constructing method by adding data-intensive

computing 1682 CMC, 2021, vol.66, no.2 techniques and improving

the accuracy of the CTR prediction method in general. Similarly

to the previous study, Kondakindi et al. [4] used the same dataset

to train and evaluate the model with certain changes, such as the

addition of new features and the removal of irrelevant fields. The

study used a logistic regression technique with sufficient data pre-

processing and received a high ranking in the Kaggle competition

with a logloss score of 0.3938.

Furthermore, Dembczynski et al. employed decision rules to fore-

cast the CTR of new adverts in another investigation. They also

make suggestions to improve the quality of the adverts. The study

makes use of Microsoft’s Beyond Search dataset, which has 386,857,679

entries that explain the quality attributes of adverts. The research

is divided into two sections. First, the maximum likelihood estima-

tion was used to estimate the CTR for existing advertising (MLE).

As a result, the system was able to learn all model parameters from

real historical data. They compared the outcomes of the suggested

model to the nave Bayes model after producing the mathematical

function. The second step was to estimate the CTR for first-time

viewers. They employed an algorithm for learning an ensemble

of decision rules to forecast the CTR. The dataset was separated

into three sets: training, validation, and testing, in proportions
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of 25Percentage, 25 percentage, and 50 percentage, respectively.

However, the study has a flaw in that the dataset utilised in the

study only comprises the quality characteristic, leaving the contents

of the advertisement out, rendering the suggestions useless.

Using numerous machine learning approaches such as Logistic Re-

gression, Random Forest, and Gradient Boosting, Shi et al. created

a model to predict the CTR and average cost per click (CPC) of

a keyword. Contextual features and historical features were sep-

arated from the dataset’s features. Historical features are more

useful than contextual features for CTR prediction. The study’s

findings show that linear regression and Random Forest worked

well for CTR prediction, while Gradient Boosting generated the

worst results for both CTR and average CPC prediction.

Gai et al. introduced the Pies-wise Linear Model (LS-PLM), which

is thought to be a solution for the CTR prediction domain’s non-

linear, large-scale, and sparse data problem. The model (LS-PLM)

focuses on large-scale CTR prediction applications. It employs a

divide-and-conquer strategy, partitioning the feature space into lo-

cal sectors and fitting the linear classification model to each one.

As a result of this procedure, weighted linear prediction combina-

tions were created. The experimental results were discovered by

running the algorithm on seven datasets obtained on different days

from a system of mobile display advertising items. The proposed

model was compared to the Logistic Regression (LR) Model, which

was also utilised with the same dataset. The trials were designed

to assess the performance of the LS-PLM, and the results showed

that the Pies-wise Linear Model outperformed Logistic Regression

and may be used in CTR prediction systems.

Using a logistic regression model, Xiong et al. [8] suggested a tech-

nique to predict advertising CTR based on user actions. To elim-

inate sparsity and redundancy, the features were first transformed

into meaningful numerical parameters. Second, the problem of

class imbalance was solved using a down sampling-based technique.
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The features were then classified using heuristic thinking, and the

inductive features were described using gradient trees. The dataset

used in this study was a Tencent SOSO advertising log file. With

an average R2 of 0.05 percent and an RMSE of 50.5 percent, the

suggested model outperformed the baseline techniques. Saraswathi

et al. also employed CTR prediction to determine how interested

website visitors are in a given advertisement. The Naive Bayes

Classifier, Logistic Regression, SVM, and Decision Tree are all ex-

amples of machine learning approaches that combine features. The

data scientist compiled the dataset, which included numerous fea-

tures. Human characteristics such as Frequent Time Spent on the

Website, Lifetime, Field Revenue, Frequent Internet Usage, and

Gender were incorporated into the model. The accuracy rate was

96 percent, which was far greater than previous models.

2.2 DEEP LEARNING BASED APPROACH

Deep Learning is also commonly used to forecast Click Through

Rate. For the presence or absence of clicks as labels on binary

classification, Edizel et al. [10] developed a Deep Character-Level

Click-Through Rate Prediction (LCTR) model. The research is

divided into two layers: word level and character level. With the

query as the input into the system, the study creates a deep learn-

ing model to forecast the query and the advertisement CTR. The

prediction of the CTR is the system’s output. In comparison to

the baseline model, both the word and character level techniques

achieved considerable results. The feature selection and word2vec-

based method have a big impact on the model’s performance. The

study demonstrated the importance of deep learning in CTR pre-

diction.

Guo et al. [11] proposed the DeepFMmodel to combine the strengths

of factorization machines for recommendation with deep learning

for feature learning in a new neural network design. The studies

were carried out on two real-world datasets: the Criteo dataset,
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which employed 90 percentage of the data for training and 10 per-

centage for testing, and 7 consecutive days of user records from

a commercial App for training and a single day record for testing.

DeepFM combined the training of a deep and an FM component. It

improved performance due to various advantages, including: (1) no

pre-training is required; (2) the system learns both high and low-

order feature interactions; and (3) the system learns both high and

low-order feature interactions. (3) To avoid feature engineering,

the system implemented a feature embedding sharing mechanism.

Wang et al. proposed a feature learning method for advertising

data based on deep learning. K-means was used to aggregate sim-

ilar objects into the same cluster. The study introduced a hy-

brid model Attention Stacked Autoencoder (ASAE) for advertising

CTR estimation. The ASAE model trains a deep component and

Factorization machines (FM) component together. Extensive ex-

periments were conducted on two datasets (Frappe and SIGKDD)

and then they compared the results with 5 baseline Models. The

ASAE model showed a better performance and that due to the fol-

lowing reasons: (1) It does not need any pretraining; (2) It learns

both high- and low-order feature interactions; 3) It uses the atten-

tion mechanism in neural network modelling to improve FM and

make feature interactions contribute effectively to prediction.

Similarly, Zhou et al. suggested a method for predicting advertis-

ing CTR using a deep neural network and fuzzy logic theory. The

following algorithms were utilised as a baseline for performance

comparison in this study: LR, FM, GBDT+FM, and DBNLR. The

FDNN approach has the best performance, whereas the LR method

has the poorest. When compared to other machine learning al-

gorithms, LR performs admirably [6,12]. Jiang et al. conducted

another investigation that combined fuzzy logic and deep neural

networks. The study surpassed other deep neural network tests

and is more noise resistant.

Cacheda et al. [16] conducted research using three models: (1) A
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hashing function was employed to reduce the amount of features in

a logistic regression (LR) machine learning model; (2) Factorization

Machines (FMs) using only two features; (3) Field-weighted Fac-

torization Machines (FwFMs). These models were created using

two data sets: Criteo CTR and Oath CTR. The results reveal that

the FwFMs model outperforms the other two models despite hav-

ing much less features. Surprisingly, the model that employed LR

beat the model that used Factorized machine method for weighting

fields. In addition, Chen et al. employed a Kaggle–Avazu dataset

of time-series mobile advertisements in another investigation. Deep

Belied Nets (DBN), a fusion model assessment, was proposed in the

study; DBN was powerful yet simple to use. The DBN approach

was then compared to Logistic Regression (LR) and Support Vec-

tor Regression (SVR). Finally, the DBN model beat the other two

techniques, according to the findings.

Another study used an attentive deep interest (ADI) based model

to capture the user’s interest in the relevant advertisement for

the unique users. In addition, the different models were trained

(Frappe and MovieLens) and tested (Books and Electronics) using

four real-world datasets. In addition, seven approaches were evalu-

ated to see if ADI produced the greatest outcomes. In comparison

to the other groups, the study found that ADI had the best results.

Because it compares seven different deep learning algorithms, the

study is quite informative.

In addition, the FiBiNET model was proposed, which combined a

shallow model with a deep neural network into a deep model to fo-

cus on the value of features. The FiBiNET is made up of six layers.

To compare the different models, two public datasets [Criteo and

Avazu] were used. Finally, because it emphasises the relevance of

features, the FiBiNET model outperforms typical machine learn-

ing techniques. In comparison to earlier research, this one used

the most complex algorithm of them all, with six layers of deep

learning algorithms.
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All prior research has demonstrated the importance of CTR and

the combination of machine learning and deep learning for CTR

prediction. Various firms consider CTR to be an important part of

their ad efforts. Because it is still a hardcore issue in the realm of

business, Machine Learning communities are still investigating new

possibilities. With that in mind, we set out to complete a study

that yielded a better result (AUC ROC) with a smaller number

of features. We attempted to test a variety of machine learning

algorithms in order to obtain the best accurate findings for the

benefit of those who were interested.
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Chapter 3

DATASET

This section discusses the dataset that this study has used for ex-

periments and the bench marking. The details of the data are as

below.

3.1 Description of Dataset

The dataset used in our study is the Click-Through Rate Prediction

Competition Dataset from the Kaggle data science community [24].

The original data was collected from Avazu. The Avazu is a leading

advertising platform that has provided the researchers with the

dataset. The total training dataset contains information about 40

million mobile advertisements in 10 days. This can be used for the

training purpose. Additionally, the test data also covers the same

set of features as the training data and has features of the ads that

were displayed in a day.

The dataset is seen to contain 21 different attributes of which the

target attribute is the click details which is binary typed, 0 mean-

ing an advertisement was not clicked and 1 meaning the click of an

ad by the user. The dataset contains about 8 of the 21 features as

the anonymous features. These are categorical variables and could

be the detailed information about the users’ profile and the adver-

tisers’ profile and are hashed to a unique value for the researchers

to frame the vectors [4][9]. Some of the key qualities that qualify
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this data set for this research are its enormity and coverage about

the user, the advertisement and also about the advertiser. This

helps us with rich useful information in categorizing the data. Al-

though there are anonymous attributes, they are hashed to unique

value and hence becomes seamless when we need to reduce the

dimensional space of the dataset in hand

Figure 3.1: Dataset

The various attributes and their definitions are tabulated below.

– id : The unique identifier for all details that corresponds to one

occurrence of an advertisement. This is a continuous variable.

– click : The target variable, 0 means an advertisement was not

clicked and 1 means the ad was clicked. This is a categorical

variable, binary typed.

– hour: The hour, in YYMMDDHH format. We could break this

down and add additional features during the cleaning process.

This is a continuous variable

– banner position: The position in the screen where the adver-

tisement was displayed. This shows the prominent place for

an advertisement to get the attention of the user. This is a

categorial integer

– site id: The identifier to unique identify a site in which the

advertisement was displayed. This is a hashed value.

– site domain: The domain information of the website in which

the advertisement was displayed.

Department of Mathematics and statistics,St. Teresa’s College (Autonomous), Ernakulam

14



3.1. DESCRIPTION OF DATASET
AN ENSEMBLE MODEL FOR ADVERTISEMENT CLICK THROUGH RATE

PREDICTION

– site category: This is a categorical variable representing the

field to which the website belongs to. This can be used 27

to understand if any site category has more visitor attraction

during any particular time.

– app id: The identifier to unique identify a mobile application in

which the advertisement was displayed. This is a hashed value

– app domain: The domain information of the application in

which the advertisement was displayed.

– app category: This is a categorical variable representing the

field to which the application belongs to. This can be used

to understand if any app category has more visitor attraction

during any particular time. This is similar to the site category

and can be compared relatively to check if app has more clicks

over the website.

– device id: The unique identifier that marks the device from

which the click was captured. This is a hashed continuous vari-

able and can be repeated in the data set.

– device ip: The ipv4 address of the device from which the click

was received. Hashed to a different value for privacy reasons to

avoid trace back to the device.

– device model: The model of the device. We choose not to use

this value.

– device type: The type of the device, is a categorical variable

and has around 7 categories.

– device connection type: This is a hashed value about the con-

nection type. We do not use this value for forming the vector.

– C1: An anonymous variable. It has influence over the predic-

tion.

– C14-C21: Anonymous categorical variables that might have in-

formation about the advertisers’ profile and the users’ profile

like the age, gender, etc.
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We could classify these attributes in the data set into four sets

and one target variable ‘click’

∗ Target feature : click

∗ site features : site id, site domain, site category

∗ device feature: device id, device ip, device model, device

type, device conn type

∗ anonymized categorical features: C14-C21

The site and app specific attributes give information about the

advertiser who are running the advertisement campaign. The

anonymous attributes could contain the user specific and rev-

enue specific details which are hidden for privacy reasons. The

train data is approximately 6 Gigabytes and test data is approx-

imately 1.5 Gigabytes in size. We intend to randomly sample

the data to avoid over fitting during bench marking.
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Chapter 4

EDA AND FEATURE

ENGINEERING

4.1 Data preparation

Feature engineering [4] is a method of filtering and selecting

high-quality characteristics for machine learning algorithms to

learn from and reliably anticipate the target value [1]. These

are the major elements in the training dataset that are directly

related to the goal variable ’click.’ Quality elements should be

independent of one another, according to the literature [3][8].

If two characteristics have virtually identical meanings, it is

not worth including in the feature set because it will diminish

the model’s accuracy. Features in our dataset, such as device

id and device ip, will not help us forecast whether or not an

advertising was clicked.

We also discovered that the dataset’s ’hour’ property is an in-

teger in the format YYMMDDHH. This feature is beneficial

in terms of comprehending statistics. For example, a company

might expect a high volume of inquiries during peak hours but

not at other times. However, from the standpoint of prediction,

training the model with this feature reduced the accuracy, thus

this characteristic has been broken down into ’hour, day, year,

and month.’ To add these additional attributes to the dataset,
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we employ data frames.

There were a few null values in the dataset, but they were

insignificant. Site-based advertisements lacked value in com-

parison to app-based advertisements. The IP address values

were not formatted correctly. The missing values are usually

attributed to the most commonly occurring attributes discov-

ered during the data exploration process.

The dataset’s monstrosity was one of its major flaws [2]. The

data was so large that even Google Collab’s TPU infrastructure

couldn’t handle it. For each of our machine learning models to

be trained, we took a sample of the data. Furthermore, many

of the characteristics were categorical and anonymous. When

training the model, we employed one hot encoding to convert

the features to vectors [9]

4.2 Exploratory Analysis

The next step as in any machine learning project is to under-

stand the data [1]. We use the standard exploration techniques

and plot the results to get an idea about the various values and

implicit meanings contained in the features of our dataset [14].

Out of all the explorations computed, the most relevant and

useful insights are included here.

4.2.1 Click Variations by granular time

Figure 4.1: Number of clicks by hour
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Figure 4.2: Number of clicks by hourofday

Let’s take impressions into consideration

Figure 4.3: hourly impression vs clicks

4.2.2 Relationship between the number of clicks and non -

clicks received by Avazu on any single day

This is a key insight that helps us understand the relationship

between the number of ads that were shown to the user to the

number of ads that were clicked by them. These two are the

essential factors that help us in determining the click through

rate of an advertisement.

We have based this plot on the banner position additionally and

understand that the values range form 0-7 for this categorical

variable and most of the ads in this system were displayed at

positions 0 and 7. We also use the device type to understand

the relationship.
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Figure 4.4: No. of clicks to non- clicks based on banner

Figure 4.5: No. of impression to non-click based on banner

Although banner position 0 and 1 have the highest number

of impressions and clicks, banner 7 enjoys the highest click

through rate. Increasing the number of ads placed on banner

position 7 seems to be a good idea.

Figure 4.6: No. of clicks to non- clicks based on device type
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4.2.3 Relationship between the anonymous attribute ‘C1’ and

the count of the clicks

The attribute C1 is a categorical variable that is anonymized.

We see this as an important feature for the training as most of

the advertisement that received a click or not depends on this

feature. We could see that the attribute value, 1005 has the

maximum number of clicks and impressions.

Figure 4.7: anonymous attribute ‘C1’ vs the count of the clicks

Figure 4.8: CTR by c1
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Chapter 5

MODEL BUILDING

Based on the literature that studied recommendation of ecom-

merce products to the users and the relevant literatures that

worked on predicting the click through rate of any advertise-

ment dataset, we have used the following machine learning al-

gorithms to predict the probability that a user will click the

ad.

∗ Logistic Regression (Online Method)

∗ Random Forest Algorithm

∗ XGBoost algorithm

∗ Decision Tree model

We have predominantly used the Scikit learn libraries to imple-

ment these models.

5.1 Logistic Regression

Logistic regression, despite its name, is a classification model

rather than regression model. Logistic regression is a simple

and more efficient method for binary and linear classification

problems. It is a classification model, which is very easy to real-

ize and achieves very good performance with linearly separable

classes. It is an extensively employed algorithm for classifica-

tion in industry. The logistic regression model, like the Adaline

and perceptron, is a statistical method for binary classification
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that can be generalized to multiclass classification. Scikit-learn

has a highly optimized version of logistic regression implemen-

tation, which supports multiclass classification task

For most classification problems, logistic regression [10] is a

widely utilised projection analytic approach. It can be used

to classify binary, multicategorical, and ordinal targets. When

there are more than two classification categories, we can use

softmax strategies in the regression learning process. We train

using a set of occurrences of the binary classification issue, and

we compute the goal probability for any occurrence of the same

classification problem during testing. The relationship between

the predicted value and all of the other features examined dur-

ing the training phase is revealed by the final predicted prob-

ability. We leverage the logistic regression algorithm’s online

learning feature to deliver predictions in real time [1], and we

design the data pipeline using Apache Kafka streams. When

employing this technique, it’s vital to remember to delete cor-

related features to avoid overfitting or underfitting the trained

model [4]. To compute the probability for each data point in

the test set, we utilise the scikit learn library’s predict proba()

method

5.2 Random Forest Algorithm

As the name implies, a Random Forest is made up of a vast

number of trees. Individual decision trees that collaborate to

get a result. The class prediction is specified by each tree in a

random forest, and the result is the most predicted class among

the decision of trees. The Because trees defend each other from

individual faults, Random The effects of the forest are incred-

ible. Despite the fact that some trees may If you guess in-

correctly, numerous other trees will fix the ultimate result.The

trees will be able to move in the appropriate direction as a

group as a result of this prediction. By mixing numerous weak
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learners, Random Forests avoid overfitting.They are underfit

since only a subset of all training samples are used. Random

Forests have the ability to handle big datasets.Random Forests

can handle a high number of variables in a data set with ease.

During the forest creation process, they also make an unbiased

assessment of the generalisation error. They can also precisely

estimate the data that has been lost. Due to the random nature

of the forest generation process, the fundamental disadvantage

of Random Forests is their lack of reproducibility. Furthermore,

the final model and subsequent outcomes are difficult to under-

stand because they incorporate a large number of independent

decision trees.

The random forest learning algorithm is a combination of dif-

ferent decision tree learning algorithms [12]. The algorithm

chooses a different set of features, and if we look at the Ran-

dom Forest implementation closely, we can see that it can intu-

itively figure out which of the features that are used as training

parameters are good candidates for predicting the target vari-

ables. The random forest method can learn the relative value of

any feature this way [13]. We could also fine-tune the model’s

hyper parameters and maximum features.

5.3 XGBoost Algorithm

The XGBoost is a well-known boosting approach that can be

used to increase a model’s efficacy while reducing training time.

On several different classification problems, the XGBoost [4][14]

algorithm has been benchmarked and compared to the random

forest technique, with considerable improvements 38 in running

time. The XGBoost, like the random forest, is an ensemble

method that use both bagging and boosting techniques. The

set of features is bundled together, and the target variable is

determined based on that set. The error residue is determined

using the boosting technique, and the decision tree evolves in
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the next iteration to limit the occurrence of errors. In contrast

to the bagging technique, the tree does not grow as much, as

boosting will use a smaller number of splits in the iterations.

These techniques make this model a natural choice for classifi-

cation problems.

XG Boost is a fine-tuned and customised version of Gradient

Boosting that boosts performance and speed. The scalability

of XG Boost in all settings is the most crucial aspect in its

success. The XG Boost is more than ten times quicker than

typical methods on a single machine and scales to billions of

samples in distributed or memory-limited environments. The

scalability of XG Boost is due to a number of major algorith-

mic improvements. A theoretically justified weighted quantile

sketch approach for handling instance weights in approximate

tree learning is one of these improvements, as is an unique tree

learning algorithm for handling sparse data. XG- Boost, on

the other hand, makes use of out-of-core computation, allowing

data scientists to process hundreds of millions of instances on

a single workstation.Finally, integrating these tactics to con-

struct an end-to-end system that can handle even larger data

sets with the fewest clusters possible resources fascinates me

even more.

5.4 Decision Tree

A well-known Machine learning technique is the decision tree

classifier. A decision tree is a tree structure that resembles a

flowchart, with each leaf node representing the conclusion, an

inside node indicating a feature or attribute, and a branch rep-

resenting a decision rule. A decision tree’s root node is the

node at the very top. It learns to split data based on the at-

tribute’s value. It is known as recursive partitioning because

it partitions the tree recursively. This feature allows the tree

classifier to deal with a wider variety of data sets, both numer-
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ical and categorical. Furthermore, decision trees are ideal for

dealing with nonlinear attributes-to-class correlations.The Gini

Variety Index is employed as a known measure for overall per-

formance, and an impurity function is determined on a regular

basis to check the quality of the division for each node. The

decision tree is adaptive in practise, allowing it to model non-

linear or unusual relationships. It is capable of deciphering the

interaction of predictors. It can also be easily comprehended

due to its binary form. The decision tree, on the other hand,

has a variety of flaws that cause it to abuse data. Furthermore,

it is difficult to update a decision tree with new samples.

The features provided to the decision tree model during the

training phase are used to build a tree. To manage the model

fitting, the correlated parameters must be deleted [7]. The rules

will be constructed by the decision trees, and these rules will be

matched on each new occurrence of the problem in the test set

to return the associated target value [7]. The ensemble of these

models is what we employ. The data is sampled at random and

fed into these models. We aggregate the results of the forecast

to return the probability once the prediction is made.

5.5 Ensemble Learning Technique

Ensemble methods are techniques that create multiple models

and then combine them to produce improved results.ensemble

methods usually produces more accurate solutions than a single

model would

∗ Bagging is mainly applied in classification and regression. it

increases the accuracy of models through the use of decision

trees,which reduce variance to a large extent. the reduction

of variance increases accuracy,hence eliminating over fitting,

which is a challenge to many predictive models

∗ Boosting is an ensemble technique that learns from previous

predictor mistakes to make better prediction in the future.
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the terchnique combines several weak base learners to form

one strong learner. Boosting takes many forms,which in-

cludes gradient boosting,AdaBoost etc.

∗ AdaBoost makes use of weak learners that are the form of

the decision trees which most included one split that is pop-

ularly known as decision stumps. AdaBoost’s main decision

stump comprises observation carrying similar weights

∗ Gradient boosting adds predictors sequentially to the en-

semble, where preceding predictors correct their successors,

thereby increasing the accuracy of the model. New pre-

dictors are fit to counter the effects of errors in the previ-

ous predictors. The gradient of descent helps the gradient

booster in identifying problems in learners’ predictions and

countering them accordingly.

∗ Voting ensemble involves summing the predictions made by

classification models

We create an ensemble of all the above discussed algorithms

[15]. We use the weighted classification method to create an

ensemble model. The weights for each of these models [11] were

decided based on the performance of the models and are dis-

cussed in the implementation section later. The training data

is randomly sampled (S1 – Sm) for 25000 data points and are

fed to the decision tree, online logistic regression, the stochastic

gradient and the random forest machine learning algorithms to

develop classifiers C1 to Cm. The classifiers individually pre-

dict the probability and the outputs are combined to infer The

ensemble result
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Figure 5.1: sample ensemble model
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Chapter 6

BENCH MARKING

TECHNIQUES

In This Study We Use The Following Evaluation Techniques

∗ The Roc Auc Curve

∗ The Sensitivity Specificity Curve

∗ Confusion matrix Confusion matrix

6.1 The ROC AUC Curve

The Receiver Operating Characteristics [20] can be expanded

from the ROC. The Area Under the ROC is referred to as the

AUC. This metric can be used to compare the categorization

model’s outcomes.We could see how well the model predicts

True Positives (TP) and True Negatives (TN) by visualising it

(TN). This refers to the model’s ability to discriminate between

two classes of the target variable under consideration [14]. The

ROC AUC curve selects all potential threshold intervals be-

tween 0 and 1, and all occurrences of positive predictions cross-

ing the threshold are true positives (shown in blue), whereas

all occurrences of negative predictions crossing the threshold

are false positives (shown in yellow). True negatives (shown

in purple) and False negatives (shown in orange) have similar

signals.

29



6.2. CURVE OF SENSITIVITY AND SPECIFICITY
AN ENSEMBLE MODEL FOR ADVERTISEMENT CLICK THROUGH RATE

PREDICTION

beginfigure[h]

ROC AUC curve

6.2 Curve Of Sensitivity And Specificity

This is an extra benchmarking procedure that we use to determine

the prediction’s accuracy [16][17]. When there is an imbalance in the

incident points in the training data, this measure is critical. The recall,

or sensitivity, is the ratio of the number of incidents predicted as true

to the overall forecasts. Similarly, specificity refers to the proportion

of erroneous predictions compared to total predictions.The sensitivity

and specificity of a model indicate its suitability for predicting a class

of the target variable (true/false).

6.3 Confusion matrix

The confusion matrix [23] is a more common accuracy measure in the

machine learning projects. It gives the relationship between the actual

class versus the predicted class of the target value. We can generate

the absolute matrix or the normalized confusion matrix [18].
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confusion matrix

Department of Mathematics and statistics,St. Teresa’s College (Autonomous), Ernakulam

31



Chapter 7

EXPERIMENT AND

OBERVATION

We Wrangle The Dataset And Use The Data Preparation Techniques

Mentioned In The Section 4. Post These Steps, We Build The Deci-

sion Tree, The Logistic Regression, And The Random Forest Machine

Learning Models Discussed Using The Libraries Mentioned Below, To

Name A Few

• NumPy

• Csv

• Pickle

• Scikitplot

• Matplotlib

• Sklearn

• Seaborn

7.1 Machine learning experiment

7.1.1 Approach 1

Due to the massive quantity of data available, we sample 25000 data

points out of the 100000 data points available for training. This method

is safe to use because the distribution of clicks against non-clicks is con-

sistent across days [8]. We were able to solve the computing challenges

thanks to this sampling strategy. Instead of the ’hour’ element in the
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dataset, we introduce three attributes: the day, the hour of the day,

and the date. During the data preparation process, all device-specific

features are also eliminated. To transform categorical data to a fixed

length vector, we use one hot encoding [8]. Following that, we run the

above-mentioned machine learning algorithms, adding and removing

anonymous categorical variables as part of the parameter tuning process

to improve accuracy. The experiments, as well as their outcomes, are

summarised here. We use the ROC AUC curve [22], the accuracy and

recall curves, as well as the Confusion matrix [24] to benchmark. All of

the algorithms are benchmarked using the same method. Google Col-

lab was used, which may be found at https://colab.research.google.com.

For rapid execution during the training phase, we employ the Tensor

Processing Unit, which is the default K80 Core in the online Google

Collab environment.

Results of Decision Tree

Figure 7.1: ROC AUC Curve – Decision tree model

The graph above shows that the decision tree model can correctly

categorise positive and negative data points, click versus no click in this

case, in 79 percent of the cases. Because of the large imbalance between

the classes of data points in the CTR prediction dataset, the ROC AUC

is an appropriate bench marking tool. During the exploration phase,

we discovered that 80 percent of the advertisements in the dataset had

no clicks, while only 20 percentage of the data samples had a click.

The below confusion matrix demonstrates that the model was able
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Figure 7.2: Confusion Matrix Decision tree model

to accurately classify data points that did not receive a click as 0 in the

vast majority of cases. However, we can see that the model frequently

fails to correctly detect genuine positives. We see this as a result of the

dataset’s imbalance.We solve this problem by employing the sample

techniques outlined in approach 3.

Result of online learning

Figure 7.3: confusion matrix online learning

Figure 7.4: Roc Auc online learning
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Results of Random Forest

Figure 7.5: ROC AUC- Random forest

Figure 7.6: Convex matrix Random forest

Due to the imbalance in the data, we notice that all of the classifiers

predict non-clicks better than clicks when employing each of the above

discussed classifiers for prediction. Furthermore, data points that are

incorrectly predicted by one model are correctly predicted by other

models. This necessitates the employment of approach 2, which is the

ensemble model of all of the above-mentioned classifiers

Result of XGBoost

Figure 7.7: ROC AUC- XGboost
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Figure 7.8: Confusion Matrix- xGboost

The results of the XGBoost technique was also very close to the

Random Forest technique.

7.2 Approach 2

Figure 7.9: ROC AUC Curves Ensemble Model

Using the weighted strategy and the voting mechanism, we produced

an ensemble of all of the above models. With the dataset’s imbalance,

the weighted approach proved to be effective. the XGBoost and Ran-

dom forest model is given a higher weight [18] than all the other models,

, and all the other models are evaluated equally. One such experiment’s

outcome is depicted below. The ROC AUC value is 0.91, which is the

best in the group.
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7.3 Approach 3

Figure 7.10: Confusion Matrix Over Sampled data

With all of the previous approaches, the model accurately classifies

a non-clicked advertisement as 0 (True Negative), but also correctly

forecasts the majority of clicked advertisements as 0, indicating that

the model has a high precision value but needs to improve on false

negatives. This is almost definitely due to a data set imbalance between

the two classes of target variables. As a result, the target variable

1 is oversampled, bringing both target categories into balance. The

outcomes of this experiment have been recorded.The confusion matrix

shows that the model is currently doing well across the board [11][17]
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7.4 Comparison of the Approaches

The accuracy of the machine learning models indicated in the confu-

sion matrix and the ROC-AUC plots provided in sections 7.2 to 7.3 is

represented by the numbers in the table.

Figure 7.11: comparison of the approaches
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7.5 Results

The following observations are made in this study.

7.5.1 Result 1

The data in the dataset is evenly distributed throughout all days, with

an imbalance in the target category. When the outcomes of the above

approaches were compared, it was discovered that the lXGBoost and

the random forest model had higher AUC values, thus these models

were given larger weights in the ensemble experimentation. The overall

AUC is 0.91, which is higher than previous studies [4][14]. However, the

model is heavily reliant on categorical anonymous variables and does

not cope well with data imbalance [15]. In terms of precision and recall,

white papers from advertising platforms such as Google and Alibaba

report superior outcomes. It’s possible that they have full access to the

data because there are no anonymous variables.

7.5.2 Result 2

When using the over sampled data to train the ensemble model, the

overall best result was obtained. There are only 1036 false negatives

out of 50000 positive data samples, and only 1124 false positives out of

50000 negative data samples. As a result, the rate of misclassification

error is kept to a bare minimum.

7.5.3 Result 3

When compared to the weighted scheme, the ensemble model’s perfor-

mance with voting deteriorates. This is because when we round off the

probability, a lot of misclassification occurs. Instead, we went with the

weighted ensemble method, which produced the best results.

7.5.4 Result 4

For the ensemble, we randomly sampled the data for each of the clas-

sifier and results were observed to be consistent. Hence, the ensemble
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technique with over sampling to get balanced data is the overall winning

approach in this study.
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Chapter 8

CONCLUSION AND FUTURE

WORK

The rapid growth of the social media as the online advertising plat-

form has made it compelling for the researches to focus on improving

the misclassification rate in the prediction of the click through rate of

an advertisement. This will help the advertiser choose the right set

of attributes to target the potential audience for their business. The

accuracy can also help the advertising platforms to decide on the cost

of the advertisement. In this research, the steps from preparation of

the dataset to the building of the classification model were discussed in

detail. The results of each step were also discussed and bench marked

against the base lines. A series of experiments were also performed

and the results were captured and compared. The initial study was

hard due to the enormous amount of data at hand. Nevertheless, the

feature engineering techniques and sampling strategies were some of

the key parameter tuning steps that helped improve the overall perfor-

mance of the research. As a next step, this study can be improved in

terms of the efficiency making it more usable. Given access to all the

anonymized variables, noise in the data can be perfectly removed. We

could tune the parameters wisely which could help us solve the more

complex problem of choosing the right advertisement at the right time

for a user.
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Chapter 1

INTRODUCTION

For the last decade, the evolution in technology is remarkable. We are

in the era of globalization where online shopping is one of the great-

est achievements. For the last couple of years, the increase in online

shopping is very evident due to the widespread of Covid-19. Our whole

country went to a complete lockdown by the end of March 2020. Every

sector was negatively affected by it, directly or indirectly. The economy

of India, like many other countries, has decreased considerably. During

these dark times, one of the possible means to buy things was online

shopping.

Before this study was conducted, many people had already done studies

over online shopping in this pandemic period. Among these studies, we

referred some which happened to be helpful.

’Trust in online shopping during COVID 19 - A case study from Kosovo

(Faculty of Economics, University of Prishtina “Hasan Prishtina”, Kosovo)’

states that online shopping is the easiest way in this busy world espe-

cially during COVID 19. They studied the convenience of online shop-

ping. The increase in e-shopping with the development of information

technology has an impact on the world economy. E-shopping enables

us to be more global and also reduces trade barriers. They concluded

that the shopping behaviour changes due to some factors.

’A study on the influence of COVID 19 pandemic on customers’ buying

behaviour (by Bharati Aggarwal and Deepa Kapoor)’ says that online

shopping is an e-business that allows purchasing goods by using the in-
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1.1. SIGNIFICANCE OF STUDY Study on online cloth shopping before and during Covid 19

ternet with the help of a web browser. They concluded that the internet

plays an important role in e-business that provides various facilities (by

Rani and Charumathi).The study says that the increase in the usage of

the internet has changed the trend in shopping. They concluded that

the online shopping has tremendously increased during COVID 19.

’Online shopping behaviour during COVID 19 pandemic in India (by

Amit Ranjan, Madhavendra Misra and Jitendra Yadav)’ affirms that

e-commerce is a platform where customers can enjoy their shopping

through different websites and channels. They say that the customers

need something beyond their expectations and gratification. They just

don’t need high-quality products but also require multi-channel ser-

vices.

’Impact of COVID 19 pandemic on online consumer purchasing be-

haviour (by Shengyu Gu, Beata S’lusarczyk, Sevba Hajizada, Irina

Kvalyova and Amina Sakhbieva)’ asserts that by 2020 the number of

e-commerce publications has increased more compared to 2000. They

concluded that seven clusters were introduced through the analysis of

e-commerce publications.

1.1 SIGNIFICANCE OF STUDY

The study tries to examine user behaviour and experiences of con-

sumers participating in online shopping. Online shopping has created a

space for small scale businesses to become successful. So by examining

consumer behaviours, business owners can make optimized marketing

plans and strategies to improve their commerce. The survey also inves-

tigates the factors responsible for consumers’ choices and preferences

in online shopping. This paper also mentions various challenges people

face in online shopping. The results could also be used for future ref-

erences.
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1.2 OBJECTIVES OF THE STUDY

• Identify various factors affecting preference of shopping and role of

discount

• Relation between monthly income and monthly purchase rate

1.3 LIMITATIONS OF THE STUDY

The study is limited to the Ernakulam district of Kerala. The study

is only based on consumer behaviour in shopping online. The data

collected for research purposes is based exclusively on the primary data

provided by the respondents. There is a risk of personal bias. So the

accuracy is not right. Due to time constraints and other restrictions,

the survey was limited to only 261 participants.
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Chapter 2

DATA DESCRIPTION

2.1 DATA SOURCE

Here we have used the primary method. Due to the pandemic, the

survey was done by means of google form. Moreover, an online ques-

tionnaire is cost-effective, especially in this era of social distancing. We

have collected 332 samples out of which we selected 261 samples which

are from Ernakulam district. For getting more effective results samples

are only collected from Ernakulam district. The age group which we

are concentrating on is 15-65, which includes students, employees, un-

employed, housewives, etc.

2.2 DATA DESCRIPTION

The variables are

• Age

• Gender (Female/Male)

• Place of residence (Urban/Rural)

• Monthly income (Below 10,000/10,000-50,000/50,000-1,00,000/Above

1,00,000)

• Status of online purchase - Yes(have purchased online) or No(have

not purchased online)

4
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• Role of discount - Yes(it has a role) or No(it does not have a role)

• Monthly purchase rate (Below 1,000/-, Below 2,000/-,

Above 2,000/-)
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Chapter 3

METHODOLOGY

3.1 STATISTICAL SURVEY

It is a scientific process of collection and analysis of numerical data.

The facts and figures related to our area of interest are called data,

which may be qualitative or quantitative. Planning is the most essen-

tial step in the statistical survey. A questionnaire is a list of questions

used for the collection of information in an investigation. The success

of the study depends to a very great extent on the questionnaire. In

the absence of adequate and accurate data, the application of statistical

techniques cannot fetch good and reliable results. Then the classifica-

tion is done based on the characteristic under consideration. After the

collection and classification of data, statistical analysis and interpreta-

tion of the results are done. Finally, a report that contains a complete

description of all the stages of enquiry is published.

Statistical surveys allow us to reach thousands of participants. Sur-

veys provide a high level of general capability in representing a large

population. It is of low cost and can be administered to the participants

in a variety of ways. Because of the high representativeness brought

about by the survey method, it is often easier to find statistically sig-

nificant results than other data gathering methods.
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Statistical surveys have disadvantages too. Questions that bear con-

troversies may not be precisely answered by the participants. The gen-

eral questions may not be as appropriate for all the participants as they

should be.

3.2 TEST USED

CHI-SQUARE TEST

It is a statistical hypothesis test that is used to compare the observed

results with expected results. It is used to find whether there is a

relationship between two variables. The two commonly used Chi-square

tests are the Chi-square goodness of fit test and the Chi-square test of

independence. Chi-square goodness of fit is used when you have a single

measurement variable and Chi-square test of independence is used when

you have two measurement variables. Here, we use the chi-square test

of independence.

We take the null hypothesis, H0: There is no relation and the al-

ternate hypothesis as H1: There is a relation. Degrees of freedom =

(d1 − 1)(d2 − 1); where d1 is the category for the first variable and d2

is the category for the second variable. To get a more reliable result,

we take α= 0.05 (5%). The P-value of 0.05 or greater is considered

critical, anything less means the deviations are significant and the null

hypothesis being tested must be rejected. The χ2 test is a one-sided

test because we never have negative values of χ2.

For χ2, the sum of the difference of observed and expected squared is

divided by the expected, thus chi-square is always a positive number

or it may be close to zero.The theoretical value depends on both the

alpha value and the degrees of freedom of our data.

Department of Mathematics, St. Teresa’s College (Autonomous), Ernakulam7 Page7



3.2. TEST USED Study on online cloth shopping before and during Covid 19

Let Ei be the expected frequency of the ith class and Oi be the

observed frequency of the ith class, then

χ2 =
∑k

i=1(Oi-Ei)
2/Ei

follows the χ2 distribution with k-r-1 degrees of freedom where k is the

number of classes and r is the number of independent constraints to

be satisfied by the frequencies. Chi-square test often refers to tests for

which the distribution of the test statistic approaches the χ2 distribu-

tion asymptotically, meaning that the sampling distribution of the test

statistic approximates a chi-square distribution more and more closely

as sample size increases.
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Chapter 4

DATA ANALYSIS

4.1 GRAPHICAL ANALYSIS

We have collected a total of 332 samples out of which 261 is from Er-

nakulam district. As we are only concentrating on Ernakulam district,

our sample size is 261.

In 261, 54 were males and 207 were females. About 90% of the

respondents belong to the age group 18-25. From urban 162 responded

and from rural 99 responded.
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Out of the 261 samples collected, 231(89%) have purchased clothes

online at least once and the remaining 30(11%) have never purchased

clothes online.

Figure 4.1: Status of online purchase
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

One of the biggest concerns among people who have never purchased

online is that the expected product is not received. Some other con-

cerns include online transactions are riskier, risk of identity theft and

lack of knowledge about online shopping.

Figure 4.2: Reasons for not participating in online shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

From the 231 responses on the frequency of online shopping, 163 (71%)

people shop online once in a few months, 28 (12%) shop online once in

a month, 25 (11%) twice or thrice in a month and 15 (6%), more than

thrice in a month.

Figure 4.3: Frequency of online shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

From the 231 responses on the frequency of people purchasing in per-

son, 151 (65%) people shop once in a few months, 45 (19%) shop once

in a month, 20 (9%) twice or thrice in a month and 15 (7%), more than

thrice in a month.

Figure 4.4: Frequency of in-person shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

153 people out of 231 would rate their overall online shopping experi-

ence as average, 72 rate their experience as excellent and the remaining

6, as poor.

Figure 4.5: Rating - Online shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Some of the main reasons for people to prefer online are a wide range

of choices (29%), time-saving (24%), Convenience and flexibility(14%),

easy returns(14%), discounts/ offers(9%), and no contact home deliv-

ery(9%). There are other(1%) reasons as well.

Figure 4.6: Advantages of online shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Among the concerns people have in online shopping, the prominent

one is poor quality (50%). Other concerns include breach of personal

information/ payment details (39%), poor internet connection (8%)and

others (3%).

Figure 4.7: Concerns in online shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Out of the 231 people who responded to the impact of Covid 19 on

online shopping, 188 (81%) answered that their online shopping in-

creased during Covid 19 and the remaining 43 (19%) did not find any

increase.

Figure 4.8: Covid 19 and Online shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Of the 188 people who responded that their online shopping increased

during Covid, only 12 admitted to have done their entire shopping on-

line, 90 says more than half of their purchases was done online and 86

says that only limited purchases were increased online.

Figure 4.9: Impact of Covid 19 on online shopping
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Regarding the amount spent on online shopping every month, 133 spend

money below 1,000/-, 68 spend below 2,000/- and the remaining 30

spend more than 2,000/- on online shopping on a monthly basis.

Figure 4.10: Monthly purchase rate
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

To the query about the discounts/offers in online shopping, almost 88%

of the people responded that discounts play a role in their online shop-

ping and 12% responded otherwise.

Figure 4.11: Discounts and Online shopping

Department of Mathematics, St. Teresa’s College (Autonomous), Ernakulam20 Page20



4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Out of the 204 people who responded that discounts play a role in

their online shopping, 116 look for discounts only if they want to buy

something and 88 buy clothes whenever there is a discount.

Figure 4.12: Role of discounts in online shopping

Department of Mathematics, St. Teresa’s College (Autonomous), Ernakulam21 Page21



4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

About the ease in finding products online, 40% of people responded

that it was easy for them to find what they were looking for, 13% as

very easy, 44% responded to it as neutral, and 3% as difficult.

Figure 4.13: Finding products online
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4.1. GRAPHICAL ANALYSIS Study on online cloth shopping before and during Covid 19

Among the responses on how likely they are to recommend online shop-

ping to their friend (1 being the least and 5 being the most), 48% are

more likely to recommend, only a few responded that they are least

likely to recommend.

Figure 4.14: Recommending online shopping
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

4.2 STATISTICAL ANALYSIS

4.2.1 EFFECT OF FACTORS ON THE PREFERENCE OF SHOP-

PING

As we are doing the chi-square test of independence, two measurement

variables are needed. So we are considering demographic variables like

age, gender, place of residence and financial variables like monthly in-

come as one variable and response to the question ’Have you ever done

online shopping?’ as the other.

COMPARISON BETWEEN PREFERENCE AND GENDER

H0: There is no relation between preference and gender.

H1: There is relation between preference and gender.

PREFERENCE MALE FEMALE TOTAL

YES 47 184 231

NO 7 23 30

TOTAL 54 207 261

Figure 1: Preference vs Gender - Observed frequency

PREFERENCE MALE FEMALE TOTAL

YES 47.79310345 183.206896 231

NO 6.206896552 23.7931034 30

TOTAL 54 207 261

Figure 2: Preference vs Gender - Expected frequency

p-value = 0.703972477

Since the p-value is greater than 0.05, we accept H0 and there is no

relation between preference and gender. In this 21st century, everyone

has a smartphone and access to an internet connection irrespective of

their gender. Hence, the preference for shopping is independent of

gender.
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

COMPARISON BETWEEN PREFERENCE AND RESIDENCE

H0: There is no relation between preference and residence.

H1: There is relation between preference and residence.

PREFERENCE URBAN RURAL TOTAL

YES 148 83 231

NO 14 16 30

TOTAL 162 99 261

Figure 3: Preference vs Residence - Observed frequency

PREFERENCE URBAN RURAL TOTAL

YES 143.3793103 87.62068966 231

NO 18.62068966 11.37931034 30

TOTAL 162 99 261

Figure 4: Preference vs Residence - Expected frequency

p-value = 0.0646

Since the p-value is greater than 0.05, we accept H0 and there is no

relation between preference and residence. Due to the COVID crisis,

people living in both rural and urban areas had no other choice but to

shop online.
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

COMPARISON BETWEEN PREFERENCE AND AGE

H0: There is no relation between preference and age.

H1: There is relation between preference and age.

AGE GROUP YES NO TOTAL

15-19 46 6 52

20-25 163 20 183

26-65 22 4 26

TOTAL 231 30 261

Figure 5: Preference vs Age - Observed frequency

AGE GROUP YES NO TOTAL

15-19 46.02298851 5.977011494 52

20-25 161.9655172 21.03448276 183

26-65 23.01149425 2.988505747 26

TOTAL 231 30 261

Figure 6: Preference vs Age - Expected frequency

p-value = 0.800756564

Here, the p-value is greater than 0.05, we accept H0 and there is no

relation between preference and age. People of all age groups started

shopping online as they were forced to stay home due to the lockdown.
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

COMPARISON BETWEEN PREFERENCE AND INCOME

H0: There is no relation between preference and income.

H1: There is relation between preference and income.

INCOME YES NO TOTAL

BELOW 10,000 88 15 103

10,000-50,000 96 9 105

50,000-1,00,000 32 3 35

ABOVE 1,00,000 15 3 18

TOTAL 231 30 261

Figure 7: Preference vs Income - Observed frequency

INCOME YES NO TOTAL

BELOW 10,000 91.16091954 11.83908046 103

10,000-50,000 92.93103448 12.06896552 105

50,000-1,00,000 30.97701149 4.022988506 35

ABOVE 1,00,000 15.93103448 2.068965517 18

TOTAL 231 30 261

Figure 8: Preference vs Income - Expected frequency

p-value = 0.45703882

As we can see that the p-value is greater than 0.05, we accept H0 and

there is no relation between the preference and income of people. Peo-

ple belonging to all income groups have increased their purchases online

because of Covid 19. So there is no relation between a particular in-

come group and online shopping.

4.2.2 RELATION BETWEENMONTHLY INCOMEANDMONTHLY

PURCHASE RATE

Here the variables we use are financial variables - monthly income and

response to the question ’How much do you spend on online shopping

every month?’.

Department of Mathematics, St. Teresa’s College (Autonomous), Ernakulam27 Page27



4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

COMPARISON BETWEEN MONTHLY INCOME AND MONTHLY

PURCHASE RATE

H0: There is no relation between monthly income and monthly pur-

chase rate.

H1: There is relation between monthly income and monthly purchase

rate.

INCOME BELOW 1,000 BELOW 2,000 ABOVE 2,000 TOTAL

BELOW 10,000 55 25 8 88

10,000 - 50,000 59 26 11 96

50,000 - 1,00,000 15 10 7 32

ABOVE 1,00,000 4 7 4 15

TOTAL 133 68 30 231

Figure 9: Purchase Rate vs Income - Observed frequency

INCOME BELOW 1,000 BELOW 2,000 ABOVE 2,000 TOTAL

BELOW 10,000 50.66666667 25.9047619 11.42857143 88

10,000 - 50,000 55.27272727 28.25974026 12.46753247 96

50,000 - 1,00,000 18.42424242 9.41991342 4.155844156 32

ABOVE 1,00,000 8.636363636 4.415584416 1.948051948 15

TOTAL 133 68 30 231

Figure 10: Purchase Rate vs Income - Expected frequency

p-value = 0.094193177

As the p-value is greater than 0.05, we accept H0 and there is no relation

between monthly income and monthly purchase rate. Even people with

high income do not prefer to shop for clothes above 2000/- online,

maybe due to poor quality and other concerns faced in online shopping.
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

4.2.3 EFFECT OF FACTORS ON THE ROLE OF DISCOUNT

Here we consider the demographic variables like age, gender, place of

residence and financial variable - monthly income as well as the re-

sponse to the question ’Do discounts/offers play a role in your online

shopping?’.

COMPARISON BETWEEN DISCOUNT AND RESIDENCE

H0: There is no relation between discount and residence.

H1: There is relation between discount and residence.

DISCOUNT URBAN RURAL TOTAL

YES 131 73 204

NO 17 10 27

TOTAL 148 83 231

Figure 11: Discount vs Residence - Observed frequency

DISCOUNT URBAN RURAL TOTAL

YES 130.7012987 73.2987013 204

NO 17.2987013 9.701298701 27

TOTAL 148 83 231

Figure 12: Discount vs Residence - Expected frequency

p-value = 0.898549779

Since the p-value is greater than 0.05, we accept H0 and hence there is

no relation between the role of discount and place of residence. Due

to the sudden upsurge of COVID 19, everybody looks for discounts.

Hence there is no particular relation between them.
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

COMPARISON BETWEEN DISCOUNT AND INCOME

H0: There is no relation between discount and income.

H1: There is relation between discount and income.

INCOME YES NO TOTAL

BELOW 10,000 79 9 88

10,000-50,000 88 8 96

50,000-1,00,000 25 7 32

ABOVE 1,00,000 12 3 15

TOTAL 204 27 231

Figure 13: Discount vs Income - Observed frequency

INCOME YES NO TOTAL

BELOW 10,000 77.71428571 10.28571429 88

10,000-50,000 84.77922078 11.22077922 96

50,000-1,00,000 28.25974026 3.74025974 32

ABOVE 1,00,000 13.24675325 1.753246753 15

TOTAL 204 27 231

Figure 14: Discount vs Income - Expected frequency

p-value = 0.14167761

Since the p-value is greater than 0.05, we accept H0 and there is no

relation between the role of discount and monthly income. In order to

save money, people look for discounts, especially in online shopping.
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

COMPARISON BETWEEN DISCOUNT AND GENDER

H0: There is no relation between discount and gender.

H1: There is relation between discount and gender.

DISCOUNT MALE FEMALE TOTAL

YES 39 165 204

NO 8 19 27

TOTAL 47 184 231

Figure 15: Discount vs Gender - Observed frequency

DISCOUNT MALE FEMALE TOTAL

YES 41.50649351 162.4935065 204

NO 5.493506494 21.50649351 27

TOTAL 47 184 231

Figure 16: Discount vs Gender - Expected frequency

p-value = 0.202288914

Here the p-value is greater than 0.05, we accept H0 and there is no rela-

tion between the role of discount and Gender. Both males and females

prefer discounts while doing online shopping. So we could clearly say

that there is no particular relation between discount and gender.
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4.2. STATISTICAL ANALYSIS Study on online cloth shopping before and during Covid 19

COMPARISON BETWEEN DISCOUNT AND AGE

H0: There is no relation between discount and age.

H1: There is relation between discount and age.

AGE GROUP YES NO TOTAL

15-19 40 6 46

20-25 147 16 163

26-65 17 5 22

TOTAL 204 27 231

Figure 17: Discount vs Age - Observed frequency

AGE GROUP YES NO TOTAL

15-19 40.62337662 5.376623377 46

20-25 143.9480519 19.05194805 163

26-65 19.42857143 2.571428571 22

TOTAL 204 27 231

Figure 18: Discount vs Age - Expected frequency

p-value = 0.198625881

As we can see the p-value is greater than 0.05, there is no relation

between the role of discount and age. Most people of all age groups

look for discounts in order to save money and to purchase more clothes.
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Chapter 5

CONCLUSION

Online shopping offers many advantages to the consumers like a wide

range of products, customer feedback and ratings, shopping in the com-

fort of our home etc. Those were the main reasons for an increase in

online shopping. But in the current scenario, social distancing plays

a major role to avoid the virus, so online shopping is the only safest

option one can opt for. It also has some other added benefits like dis-

counts and offers.

Through this study we couldn’t find any variables particularly re-

sponsible for the behaviour pattern of the consumers. Nevertheless,

the online shopping of 81% respondents from Ernakulam district has

increased during this pandemic. Also 88% of the respondents say that

discount is an important factor for them to shop online.

Age group doesn’t play a role in people’s choice to shop online. Peo-

ple tend to shop online if their technical knowledge is above average.

In this era many of the older generation as well as the middle aged

people are as good as the younger generation in terms of technology.

So it is not the age group but the technical knowledge of people that

make them shop online. Moreover COVID created a situation where

online shopping is the safe way to buy things especially for the older

generation.
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Study on online cloth shopping before and during Covid 19

Nowadays everybody wants to dress up and look stylish no matter

their gender. Everyone is on their own journey to create new styles.

Following the trends and fashion is one of the ways to achieve it. For

those people, online stores offer a variety of clothes at a comparatively

affordable price. Also one of the biggest advantages of online shopping

over in-person shopping is that it has all the sizes from xs to xxxl.

Another factor that doesn’t influence people’s decisions to go for

online shopping is the monthly income. Online we can buy clothes of

all price ranges. So people from all income groups can participate in

online shopping evenly.

In this peak time, people from all places of residence would go for

online shopping as it is more convenient. People’s knowledge on tech-

nology and access to internet connection does not depend on where

they live (urban or rural).

One of the biggest concerns people have on online shopping is the

quality of the product received. Even if it is your 50th time doing online

shopping, the quality of the clothes you buy might not be predictable.

So the majority of the respondents from all income groups buy clothes

under 2,000 rupees so that a large amount of money won’t be at risk.

This would lead that the monthly income and monthly purchase rate

have no particular relation.
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Study on online cloth shopping before and during Covid 19

Discount is something we all look for irrespective of our age, gender,

place of residence and financial condition. One of the major motives

behind it is to save money. But in most cases people don’t need a reason

to look for discounts. The thought that we bought something for a price

lower than its MRP would give us satisfaction. This satisfaction is a

universal feeling

So in general, though it has some drawbacks, online shopping can

be considered as a reliable and efficient way to buy clothes even when

COVID 19 and such pandemics are wiped out completely.
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ANNEXURE

Questionnaire

1. Age:

2. Gender:

3. Place of residence

• Urban

• Rural

4. Monthly income:

• Below 10,000/-

• 10,000/- or above till 50,000/-

• 50,000/- or above till 1,00,000/-

• Above 1,00,000/-

5. Have you ever purchased clothes online?

• Yes

• No

6. If no, what are the reasons?

• I don’t know about online shopping

• Online transactions are riskier

• Internet illiteracy

• Expected product is not received

• Risk of identity theft

7. How often do you shop online?

• Once in a few months

• Once in a month

• Twice or thrice in a month

• More than thrice in a month
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8. How often do you purchase in-person?

• Once in a few months

• Once in a month

• Twice or thrice in a month

• More than thrice in a month

9. How would you rate your overall online shopping experience?

• Poor

• Average

• Excellent

10. Why do you prefer online shopping?

• Time-saving

• No contact home delivery

• Discounts/ offers

• Wide range of choices (collection, rate, size,colour, etc.)

• Convenient and flexible

• Easy returns

• Other

11. What are your biggest concerns regarding online shopping?

• Breach of personal information/ payment details

• Poor internet connection

• Poor quality

• Other

12. Have your online shopping increased during Covid 19?

• Yes

• No

13. If yes, to what extent?

• Entire purchase

• More than half the purchase

• Limited purchase
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14. How much do you spend on online shopping every month?

• Entire purchase

• More than half the purchase

• Limited purchase

15. Do discounts/offers play a role in your online shopping?

• Yes

• No

16. If yes, by how?

• I buy clothes whenever there is a discount sale

• I only look for discounts if I want to buy something

17. How easy was it for you to find what you were looking for

online?

• Very easy

• Easy

• Neutral

• Difficult

18. On a scale of 1 to 5, how likely are you to recommend online

shopping to your friend? (1 being the least and 5 being the

most)

• One

• Two

• Three

• Four

• Five
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SYNOPSIS

TraveloreProjectintendstoembracethetravelandtourism cultureof
Keralabygivingopportunitiestovarioushotelsandtravelagenciestohelp
intherunningandprogressionoftheirbusinessprogressionaswellas
makinguseofthistoprovidevariousexploringfacilitiesandpackagesto
ourusers.NamedasoneofthetenparadisesoftheworldbyNational
GeographicTraveler,Keralaisfamousespeciallyforits ecotourism
initiativesandbeautifulbackwaters.Itsuniquecultureandtraditions,
coupledwithitsvarieddemography,havemadeKeralaoneofthemost
populartouristdestinationsintheworld.Sousersarecontinuously
searchingforaperfectpackagefortheirtravelbasedontheirinterestsand
needsaswellasmanysmall/largescalehotelsandtravelagenciesare
searchingforaperfectmedium toconnecttothecustomers.Hencethis
projectaimstoprovidesupportsuchvarioushotelsandtravelagenciesin
theirbusinessaswellasprovidetheirvarioustravellingandexploring
facilitiestotheusersbasedntheirspecifiedneedandinterest.
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1.1 About Project 

Travelore is a Kerala based travel and tourism app where hotels and travel agencies can register and provide 
their packages to the users and users can select and book them based on their needs and interests.  

 

1.2 About Organization  

RISS TECHNOLOGIES is a rapidly growing company that provides professional IT services. They are one of 
the largest and Best software development companies in Kerala with focus on .Net, PHP, Java, Software 
testing, SEO and Web Design. 

1.3 Objectives of project and organization 

The main objective of the project is to embrace the culture and explore the scope of travel and tourism in 
Kerala by acting as a medium between various small/large scale hotels and travel agencies and users thereby 
giving the opportunity to the hotels and travel agencies in their business development as well as providing 
travelling and exploring facilities to the users based n their specified need and interest. 

The main objective of the organization is to continuously optimize their customers' business through our 
world-class solutions; services and products. They ensure the success of the company by constantly and 
consistently satisfying the customers, shareholders and employees. 
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2.1 Introduction  

System Analysis is the complete study of the system and identifying its objectives mainly for problem solving 
purposes. Each and every modules of the system are evaluated. Inferences are made from these studies to 
ensure that all the components of the system is working efficiently. System Analysis involves gathering 
information related to the system and developing the accurate tools for analysis. Studying and analyzing the 
existing system is important for system analysis. Identifying the drawbacks in the existing system and how it 
is been rectified in the proposed system is one of the main aim. 

2.2 Existing System 

To find a suitable tour package, often people have to search on many different sites. Even if they get to 
access all facilities under a single system it may not be trustworthy or having packages based on their 
budget and other specified needs. Also they may not provide emergency support to them. In case of 
direct booking there is no guarantee in getting a room or travel package suitable based on their needs 
and interests. 

2.3 Proposed System 
Travelore is an all in one application where users can search for a tour package among various 
small/large scale hotels and travel agencies which are trustworthy and safe since they are been verified 
and approved by the admin when registering. Since there are many options the users can more likely 
find a suitable package based on their budget and other needs.Also users need not to go and directly 
book the services rather than that,they can book hotels and travel agencies with an advance payment 
which ensures guaranty and clarity for their journey.Since it is an all in one application, users need not 
to search various sites for hotels and agencies. 

 

2.4 System Specification  

System specification specifies the hardware and software configuration of the new system. It helps to define 
the operational and performance guidelines of the system. 

2.5 Operating System 
An operating system (OS) is system software that manages computer hardware, software resources, and 
provides common services for computer programs. 

2.6 Languages and Software Packages 

Java  
Java is a class-based, object-oriented programming language that is designed to have as few     
implementation dependencies as possible. It produces software for multiple platforms. 
 

Android 
Android is a mobile operating system developed by Google, based on the Linux kernel and designed 
primarily for touch screen mobile devices such as smart phones and tablets. Android's user interface is 
mainly based on direct manipulation, using touch gestures that loosely correspond to real-world actions, 
such as swiping, tapping and pinching, to manipulate on-screen objects, along with a virtual keyboard for 
text input .  
 



Travelore 
 

B.Sc. Computer Applications [Triple Main]  Page 5 
 

Python 
Python is a widely used high-level programming language for general-purpose programming,. An 
interpreted language, Python has a design philosophy that emphasizes code and a syntax that allows 
programmers to express concepts in fewer lines of code than might be used in languages such as C++ or 
Java. The language provides constructs intended to enable writing clear programs on both a small and 
large scale. Python interpreters are available for many operating systems, allowing Python code to run on 
a wide variety of systems. Python is a multi-paradigm programming language: object-oriented 
programming and structured programming are fully supported.  
 

SQL Database 
Microsoft SQL Server is a relational database management system developed by Microsoft. As a 
database server, it is a software product with the primary function of storing and retrieving data as 
requested by other software applications. 
The scope of SQL includes data insert, query, update and delete, schema creation and modification, and 
data access control.SQL became a standard of the American National Standards Institute (ANSI) , and of 
the International Organization for Standardization (ISO) .Most SQL code is not completely portable 
among different database systems without adjustments. 
 
 
 

2.7 Hardware and Software Specifications 
 

Software Requirements 
    A software requirement specification (SRS), a requirements specification for a software system, is a 
complete description of the behavior of a system to be developed and may include a set of use cases that 
describe interactions the users will have with the software. 
 

Operating System: WINDOWS 8 or above for better performance 

Front end: Python (For web application), Android (Mobile Application)  

Back end: MYSQL 

Software: SubLime Text, WAMP, Android Studio 

Web Browser: Internet Explorer/Google Chrome/Firefox 

Web Server: Apache 

 

Hardware Requirements 
The most common set of requirements defined by any operating system or software application is the 
physical computer resources, also known as hardware. A hardware requirements list is often 
accompanied by a hardware compatibility list (HCL), especially in case of operating systems. An HCL lists 
tested, compatible, and sometimes incompatible hardware devices for a particular operating system or 
application. 
 
Processor: Intel Pentium or above. 

Hard Disc: 320GB. 

Display Type: PC Display. 

Keyboard: PC/AT Enhanced PS/2Keyboard (110/10Key). 

Mouse: First/Pilot Mouse Serial (c48). 

Input Device: Mouse, keyboard 

Output Device: Monitor, Mobile Display 
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3.1 Introduction  

It is a process of planning a new business system or replacing an existing system by defining its components or modules to 
satisfy the specific requirements. Mainly focuses on how to accomplish the objectives of the system. 

3.2 Data Flow Diagram 

 A data flow diagram (DFD) is a graphical representation of the flow of data through an information system. A DFD is often used 
as a primary step to create an overview of the system, which can later be elaborated. A DFD shows what will be the input of the 
system as well as the output. It clearly represents where the data will come from and go to, and where the data will be stored. 

DFD Level Zero 

 

 

DFD Level One 

Admin      
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    Hotel 

    

 

Travel Agency 
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           User 
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E-R Diagram 

Entity relationship diagrams provide a visual starting point for database design that can also be used to help determine 
information system requirements throughout an organization. 
 

 

 

 

 

 

 

3.3 Data Dictionary 

 A data dictionary contains metadata. The data dictionary is very important as it contains information such as what is in the 
database, who is allowed to access it, where is the database physically stored etc. The users of the database normally don't 
interact with the data dictionary, it is only handled by the database administrators.  
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3.4 Database Design 

 Database Design is a collection of processes. The main aim of database designing is to produce logical and physical design 
models for the suggested database system. The logical model focuses on the data requirements and the data to be stored 
independent of physical components. The physical data design model translates the logical design of the database onto physical 
media using hardware resources and software systems. 

• login 

 

• hotel 

 

• room_booking 

 

• travelagency 

 

• package_booking 
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• user 

 

• payment 

 

• qr 

 

• post 
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4. SYSTEM DEVELOPMENT  
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4.1 Introduction  

Software Development is the process of analysing, designing, testing, implementation and maintenance. It is called Software 
Development Life Cycle (SDLC). Different SDLC include waterfall, prototyping, iterative, incremental, spiral development, rapid 
application development and agile methodology. 

 

4.2Process Description  
Different processes of each module are as given below: 

i)Admin 

1.Admin Login 

The admin must enter the web application using the existing username and password to log into their account in the login 
fragment. 

2.Add and remove QR 

The admin can add or remove qr and its details in the web application. 

3.View Users 

The admin can view registered users of the application. 

4.View and manage Posts 

The admin can view and manage the posts posted by users. 

5.Manage hotels 

The admin can accept or reject the hotels registered in the web application any time.The hotel can access  the application only 
after when admin accept their registration. 

6. Manage travel agencies 

The admin can accept or reject the travel agencies registered in the web application any time.The hotel can access  the 
application only after when admin accept their registration. 

 

ii) Hotels 
1.Hotel Registration 

Hotels can register in the application by filling the registration form with their required details. But they will get the access to 
the application only after when admin accepts their registration. 

2.Hotel Login 

The admin must enter the web application using the existing username and password to log into their account in the login 
fragment. 

3. View and manage rooms 

The hotels can view,add and manage their room details in the web application. 

4.View Booking 

The hotels can view their bookings  done by the users. 

5.View ratings 

The hotels can view their ratings given by the users. 

iii)Travel Agencies 

1.Travel agency Registration 

Hotels can register in the application by filling the registration form with their required details. But they will get the access to 
the application only after when admin accepts their registration. 
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2.Travel agency Login 

The admin must enter the web application using the existing username and password to log into their account in the login 
fragment. 

3. Add and manage Packages 

Travel Agencies can add and manage their travel packages. 

4.View Bookings 

Travel Agencies can view their bookings done by the users. 

5.View ratings 

Travel agencies can view their ratings given by the users. 

iv) Users 

1)Add post 

Users can add posts publicly in the application. 

2)View post 

Users can view their as well as other users posts. 

3) View and book hotels 

Users can view the list of hotels and can book them by paying their respective advance amount. 

4)view and book travel agencies 

Users can view the list of travel agencies and their packages and can book them by paying their respective advance amount. 

5)Scan QR 

Users can scan qr codes and can access its description. 

6)Send emergency messages 

Users can send emergency messages in the application. 

7)View emergency details 

Users can view a summary of the emergency messages sent in the application. 

 

4.3 Code Design 
 
Room Booking 
package com.example.travelope; 
 
import androidx.appcompat.app.AlertDialog; 
import androidx.appcompat.app.AppCompatActivity; 
 
import android.app.DatePickerDialog; 
import android.content.DialogInterface; 
import android.content.Intent; 
import android.content.SharedPreferences; 
import android.os.Bundle; 
import android.preference.PreferenceManager; 
import android.text.InputType; 
import android.util.Log; 
import android.view.View; 
import android.widget.AdapterView; 
import android.widget.Button; 
import android.widget.DatePicker; 
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import android.widget.EditText; 
import android.widget.Toast; 
 
import org.json.JSONObject; 
 
import java.text.SimpleDateFormat; 
import java.util.Calendar; 
import java.util.Locale; 
 
public class user_book_room extends AppCompatActivity implements JsonResponse{ 
    EditText e1, e2; 
    Button b1,b2; 
    String booking_date, no_of_days; 
    SharedPreferences sh; 
    private DatePickerDialog fromDatePickerDialog; 
 
    private SimpleDateFormat dateFormatter; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        setContentView(R.layout.activity_user_book_room); 
        sh = PreferenceManager.getDefaultSharedPreferences(getApplicationContext()); 
        e1 = (EditText) findViewById(R.id.et1); 
        e2 = (EditText) findViewById(R.id.ed); 
        b1 = (Button) findViewById(R.id.btn1); 
        b2 = (Button) findViewById(R.id.btn2); 
        e2.setInputType(InputType.TYPE_NULL); 
        e2.requestFocus(); 
        setDateTimeField(); 
        dateFormatter = new SimpleDateFormat("dd-MM-yyyy", Locale.US); 
 
        b1.setOnClickListener(new View.OnClickListener() { 
            @Override 
            public void onClick(View v) { 
                no_of_days = e1.getText().toString(); 
                booking_date = e2.getText().toString(); 
                JsonReq JR = new JsonReq(); 
                JR.json_response = (JsonResponse) user_book_room.this; 
                String q = "/user_book_room?lid=" + sh.getString("log_id", "") + "&rid=" + user_view_room.rids + "&booking_date=" + 
booking_date + "&no_of_days=" + no_of_days; 
                q = q.replace(" ", "%20"); 
                JR.execute(q); 
 
            } 
 
        }); 
        b2.setOnClickListener(new View.OnClickListener() { 
            @Override 
            public void onClick(View view) { 
                startActivity(new Intent(getApplicationContext(), user_pay_advance.class)); 
            } 
        }); 
    } 
 
    private void setDateTimeField() { 
        e2.setOnClickListener(new View.OnClickListener() { 
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            @Override 
            public void onClick(View arg0) { 
                // TODO Auto-generated method stub 
                fromDatePickerDialog.show(); 
            } 
        }); 
        Calendar newCalendar = Calendar.getInstance(); 
        fromDatePickerDialog = new DatePickerDialog(this, new DatePickerDialog.OnDateSetListener() { 
 
            public void onDateSet(DatePicker view, int year, int monthOfYear, int dayOfMonth) { 
                // TODO Auto-generated method stub 
                Calendar newDate = Calendar.getInstance(); 
                newDate.set(year, monthOfYear, dayOfMonth); 
                e2.setText(dateFormatter.format(newDate.getTime())); 
//                bdate=e2.getText().toString(); 
 
            } 
        }, newCalendar.get(Calendar.YEAR), newCalendar.get(Calendar.MONTH), newCalendar.get(Calendar.DAY_OF_MONTH)); 
 
 
    } 
 
    @Override 
    public void response(JSONObject jo) { 
        try { 
            String status = jo.getString("status"); 
            Log.d("pearl", status); 
 
 
            if (status.equalsIgnoreCase("success")) { 
                Toast.makeText(getApplicationContext(), "Updated SUCCESS", Toast.LENGTH_LONG).show(); 
                startActivity(new Intent(getApplicationContext(), user_view_room.class)); 
 
            } else { 
                startActivity(new Intent(getApplicationContext(), user_book_room.class)); 
 
                Toast.makeText(getApplicationContext(), " failed.TRY AGAIN!!", Toast.LENGTH_LONG).show(); 
            } 
 
        } catch (Exception e) { 
            // TODO: handle exception 
            e.printStackTrace(); 
            Toast.makeText(getApplicationContext(), e.toString(), Toast.LENGTH_LONG).show(); 
        } 
    } 
 
 
 
} 
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QR 
package com.example.travelope; 
 
import androidx.appcompat.app.AppCompatActivity; 
 
import android.content.SharedPreferences; 
import android.os.Bundle; 
import android.preference.PreferenceManager; 
import android.util.Log; 
import android.widget.ArrayAdapter; 
import android.widget.EditText; 
import android.widget.ImageButton; 
import android.widget.ImageView; 
import android.widget.Toast; 
 
import com.squareup.picasso.Picasso; 
 
import org.json.JSONArray; 
import org.json.JSONObject; 
 
public class qr_code extends AppCompatActivity implements JsonResponse{ 
    EditText e1,e2; 
    ImageView i1; 
    SharedPreferences sh; 
    String[] tile,description,value; 
    String s; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        setContentView(R.layout.activity_qr_code); 
        sh = PreferenceManager.getDefaultSharedPreferences(getApplicationContext()); 
        e1=(EditText)findViewById(R.id.et1); 
        e2=(EditText)findViewById(R.id.et2); 
        i1=(ImageView)findViewById(R.id.ib); 
        JsonReq JR=new JsonReq(); 
        JR.json_response=(JsonResponse)qr_code.this; 
        String q="/qr?id="+AndroidBarcodeQrExample.vals; 
        q=q.replace(" ","%20"); 
        JR.execute(q); 
    } 
 
    @Override 
    public void response(JSONObject jo) { 
        try { 
 
            String status = jo.getString("status"); 
            Log.d("pearl", status); 
 
 
            if (status.equalsIgnoreCase("success")) { 
                JSONArray ja1 = (JSONArray) jo.getJSONArray("data"); 
 
                tile = new String[ja1.length()]; 
                description=new String[ja1.length()]; 
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                value = new String[ja1.length()]; 
 
//                for (int i = 0; i < ja1.length(); i++) { 
 
                    e1.setText(ja1.getJSONObject(0).getString("heading")); 
                    e2.setText(ja1.getJSONObject(0).getString("description")); 
                    s=ja1.getJSONObject(0).getString("image"); 
                String pth = "http://"+sh.getString("ip", "")+"/"+s; 
                pth = pth.replace("~", ""); 
//       Toast.makeText(context, pth, Toast.LENGTH_LONG).show(); 
 
                Log.d("-------------", pth); 
                Picasso.with(getApplicationContext()) 
                        .load(pth) 
                        .placeholder(R.drawable.ic_launcher_background) 
                        .error(R.drawable.ic_launcher_background).into(i1); 
 
//                    value[i] ="tile: " + tile[i]+"\ndescription: "+description[i]; 
 
//                } 
 
            } 
        } 
 
        catch (Exception e) { 
            // TODO: handle exception 
            e.printStackTrace(); 
            Toast.makeText(getApplicationContext(), e.toString(), Toast.LENGTH_LONG).show(); 
        } 
    } 
} 
 
 
 
Add post 
package com.example.travelope; 
 
import androidx.appcompat.app.AlertDialog; 
import androidx.appcompat.app.AppCompatActivity; 
 
import android.app.Activity; 
import android.app.DatePickerDialog; 
import android.content.DialogInterface; 
import android.content.Intent; 
import android.content.SharedPreferences; 
import android.graphics.Bitmap; 
import android.graphics.BitmapFactory; 
import android.net.Uri; 
import android.os.Bundle; 
import android.preference.PreferenceManager; 
import android.provider.MediaStore; 
import android.text.InputType; 
import android.util.Base64; 
import android.util.Log; 
import android.view.View; 
import android.widget.Button; 
import android.widget.DatePicker; 
import android.widget.EditText; 
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import android.widget.ImageButton; 
import android.widget.Toast; 
 
import org.json.JSONObject; 
 
import java.io.ByteArrayOutputStream; 
import java.io.File; 
import java.io.FileInputStream; 
import java.io.InputStream; 
import java.text.SimpleDateFormat; 
import java.util.Calendar; 
import java.util.HashMap; 
import java.util.Locale; 
import java.util.Map; 
 
public class user_add_post extends AppCompatActivity implements JsonResponse{ 
    EditText e1,e2; 
    ImageButton i1; 
    Button b1; 
    String post_details,date,latitude,longitude; 
    SharedPreferences sh; 
    final int CAMERA_PIC_REQUEST = 0, GALLERY_CODE = 201; 
    public static String encodedImage = "", path = ""; 
    private Uri mImageCaptureUri; 
    byte[] byteArray = null; 
    private DatePickerDialog fromDatePickerDialog; 
 
    private SimpleDateFormat dateFormatter; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        setContentView(R.layout.activity_user_add_post); 
        sh = PreferenceManager.getDefaultSharedPreferences(getApplicationContext()); 
        e1 = (EditText) findViewById(R.id.et1); 
        e2=(EditText)findViewById(R.id.ed); 
        i1 = (ImageButton) findViewById(R.id.ib); 
        b1 = (Button) findViewById(R.id.btn1); 
        e2.setInputType(InputType.TYPE_NULL); 
        e2.requestFocus(); 
        setDateTimeField(); 
        dateFormatter = new SimpleDateFormat("dd-MM-yyyy", Locale.US); 
 
        i1.setOnClickListener(new View.OnClickListener() { 
            @Override 
            public void onClick(View v) { 
                selectImageOption(); 
            } 
        }); 
 
 
        b1.setOnClickListener(new View.OnClickListener() { 
            @Override 
            public void onClick(View v) { 
                post_details = e1.getText().toString(); 
                date=e2.getText().toString(); 
                sendAttach(); 
            } 
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        }); 
    } 
 
    private void sendAttach() { 
        try { 
            SharedPreferences sh = PreferenceManager.getDefaultSharedPreferences(getApplicationContext()); 
//            String uid = sh.getString("uid", ""); 
 
 
 
 
 
            String q = "http://" + ipsettings.text + "/api/user_upload_file"; 
//            String q = "http://" +IpSetting.ip+"/api/user_upload_file"; 
 
            Toast.makeText(getApplicationContext(), "Byte Array:" + byteArray.length, Toast.LENGTH_LONG).show(); 
 
 
            Map<String, byte[]> aa = new HashMap<>(); 
 
            aa.put("image", byteArray); 
            aa.put("latitude",LocationService.lati.getBytes()); 
            aa.put("longitude",LocationService.logi.getBytes()); 
 
            aa.put("lid", sh.getString("log_id", "").getBytes()); 
            aa.put("post_details",post_details.getBytes()); 
            aa.put("date",date.getBytes()); 
//            aa.put("lname",lname.getBytes()); 
//            aa.put("house",house.getBytes()); 
 
            FileUploadAsync fua = new FileUploadAsync(q); 
            fua.json_response = (JsonResponse) user_add_post.this; 
            fua.execute(aa); 
        } catch (Exception e) { 
            Toast.makeText(getApplicationContext(), "Exception upload : " + e, Toast.LENGTH_SHORT).show(); 
        } 
    } 
 
    private void selectImageOption() { 
 
/*Android 10+ gallery code 
        android:requestLegacyExternalStorage="true"*/ 
 
        final CharSequence[] items = {"Capture Photo", "Choose from Gallery", "Cancel"}; 
 
        AlertDialog.Builder builder = new AlertDialog.Builder(user_add_post.this); 
        builder.setTitle("Take Photo!"); 
        builder.setItems(items, new DialogInterface.OnClickListener() { 
            @Override 
            public void onClick(DialogInterface dialog, int item) { 
 
                if (items[item].equals("Capture Photo")) { 
                    Intent intent = new Intent(MediaStore.ACTION_IMAGE_CAPTURE); 
                    //intent.putExtra(MediaStore.EXTRA_OUTPUT, imageUri); 
 
                    startActivityForResult(intent, CAMERA_PIC_REQUEST); 
 
                } else if (items[item].equals("Choose from Gallery")) { 
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                    Intent i = new Intent(Intent.ACTION_PICK, android.provider.MediaStore.Images.Media.EXTERNAL_CONTENT_URI); 
                    startActivityForResult(i, GALLERY_CODE); 
 
                } else if (items[item].equals("Cancel")) { 
                    dialog.dismiss(); 
                } 
            } 
        }); 
        builder.show(); 
    } 
    @Override 
    protected void onActivityResult(int requestCode, int resultCode, Intent data) { 
 
        super.onActivityResult(requestCode, resultCode, data); 
 
        if (requestCode == GALLERY_CODE && resultCode == RESULT_OK && null != data) { 
 
            mImageCaptureUri = data.getData(); 
            System.out.println("Gallery Image URI : " + mImageCaptureUri); 
            //   CropingIMG(); 
 
            Uri uri = data.getData(); 
            Log.d("File Uri", "File Uri: " + uri.toString()); 
            // Get the path 
            //String path = null; 
            try { 
                path = FileUtils.getPath(this, uri); 
                Toast.makeText(getApplicationContext(), "path : " + path, Toast.LENGTH_LONG).show(); 
 
                File fl = new File(path); 
                int ln = (int) fl.length(); 
 
                InputStream inputStream = new FileInputStream(fl); 
                ByteArrayOutputStream bos = new ByteArrayOutputStream(); 
                byte[] b = new byte[ln]; 
                int bytesRead = 0; 
 
                while ((bytesRead = inputStream.read(b)) != -1) { 
                    bos.write(b, 0, bytesRead); 
                } 
                inputStream.close(); 
                byteArray = bos.toByteArray(); 
 
                Bitmap bit = BitmapFactory.decodeByteArray(byteArray, 0, byteArray.length); 
                i1.setImageBitmap(bit); 
 
                String str = Base64.encodeToString(byteArray, Base64.DEFAULT); 
                encodedImage = str; 
//                sendAttach1(); 
            } catch (Exception e) { 
                Toast.makeText(getApplicationContext(), e.toString(), Toast.LENGTH_LONG).show(); 
            } 
        } else if (requestCode == CAMERA_PIC_REQUEST && resultCode == Activity.RESULT_OK) { 
 
            try { 
                Bitmap thumbnail = (Bitmap) data.getExtras().get("data"); 
                ByteArrayOutputStream baos = new ByteArrayOutputStream(); 
                thumbnail.compress(Bitmap.CompressFormat.JPEG, 100, baos); 
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                i1.setImageBitmap(thumbnail); 
                byteArray = baos.toByteArray(); 
 
                String str = Base64.encodeToString(byteArray, Base64.DEFAULT); 
                encodedImage = str; 
//                sendAttach1(); 
            } catch (Exception e) { 
                e.printStackTrace(); 
            } 
        } 
 
    } 
    private void setDateTimeField() { 
 
        e2.setOnClickListener(new View.OnClickListener() { 
 
            @Override 
            public void onClick(View arg0) { 
                // TODO Auto-generated method stub 
                fromDatePickerDialog.show(); 
            } 
        }); 
        Calendar newCalendar = Calendar.getInstance(); 
        fromDatePickerDialog =new DatePickerDialog(this,new DatePickerDialog.OnDateSetListener() { 
 
            public void onDateSet(DatePicker view, int year, int monthOfYear, int dayOfMonth) { 
                // TODO Auto-generated method stub 
                Calendar newDate = Calendar.getInstance(); 
                newDate.set(year, monthOfYear, dayOfMonth); 
                e2.setText(dateFormatter.format(newDate.getTime())); 
//                bdate=e2.getText().toString(); 
 
            } 
        },newCalendar.get(Calendar.YEAR), newCalendar.get(Calendar.MONTH), newCalendar.get(Calendar.DAY_OF_MONTH)); 
 
    } 
 
 
    @Override 
    public void response(JSONObject jo) { 
        try { 
            String status = jo.getString("status"); 
            Log.d("pearl", status); 
 
 
            if (status.equalsIgnoreCase("success")) { 
                Toast.makeText(getApplicationContext(), "Uploaded SUCCESS", Toast.LENGTH_LONG).show(); 
                startActivity(new Intent(getApplicationContext(), user_home.class)); 
 
            } else { 
                startActivity(new Intent(getApplicationContext(), user_add_post.class)); 
 
                Toast.makeText(getApplicationContext(), " failed.TRY AGAIN!!", Toast.LENGTH_LONG).show(); 
            } 
 
        } catch (Exception e) { 
            // TODO: handle exception 
            e.printStackTrace(); 
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            Toast.makeText(getApplicationContext(), e.toString(), Toast.LENGTH_LONG).show(); 
        } 
    } 
 
} 
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5. SYSTEM TESTING AND IMPLEMENTATION  
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5.1Introduction  
Software testing is defined as a process to check whether the actual results match the expected results and to ensure that the 
software system is error free. Software testing also helps to identify defects, gaps or missing requirements in contrary to the 
actual requirements. It can be done manually or using automated tools 
 

5.2Implementation  

Implementation phase is the phase, which involves the process of converting a new system design into an operational one. It is 
the key stage in achieving a successful new system. Implementation is the stage if the project, where the theoretical design is 
turned into a working system. 

The implementation plan consists of the following steps: 

• Testing the developed system with the sample data. 

• Detection and correction of errors. 

• Making necessary changes in the system. 

• Training and involvement of user personnel. 

• Installation of software utilities. 

 

5.3Debugging 

 Debugging is the process of finding and resolving defects or problems within a system that prevent the proper functioning of 
the system. Different types of debugging methods used in this system are 

•Unit Testing  

The application was divided into smaller components and tested individually. Each code was executed separately to ensure 
accuracy. 

• Integration Testing  

Each small component was integrated or combined into a module to ensure that each module works properly when put 
together. This was done to check connectivity between modules.  

• System Testing  

The system as a whole was tested by combining every module. This was to ensure that each process have a particular order. 
This was to ensure that the system does not crash while using. 

• Output Testing 
 After performing the validation testing, the next step is the output testing of the enhanced system. No system could be useful 
if it does not produce the required output in the required format. The outputs generated or the displayed by the system are 
tested by asking the users about the format required by them. 
 
•User acceptance Testing 
         User acceptance testing comprises a completed and successful end-to-end system test with review of the results by one or 
more users with specific knowledge.  
 
 

 • Validation Testing 

Validation testing is confirmation that a given information meets its intended use and the needs. 
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5.4System Security 

 Password encryption is used to protect each hotel, travel agency  and user’s details. 

 

5.5Scope for Future Enhancement  

The current system is flexible and can be modified in the future 
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                                    6.CONCLUSION 
 

The software developed has fulfilled the necessary requirements as required by the user. It is ensured that all the 
programs are working properly in the “Travelore” application. The system is used to operate in a user-friendly 
manner. Proper documentation done from different areas provides smooth running of all the operations without 
difficulty. The system has achieved the objective to embrace the culture and explore the scope of travel and 
tourism in Kerala by acting as a medium between various small/large scale hotels and travel agencies and users 
thereby giving the opportunity to the hotels and travel agencies in their business development as well as providing 
travelling and exploring facilities to the users based on their specified need and interest. The project has been 
implemented and tested. 
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7. APPENDIX 
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 INTERFACE 
1. User(Android) 

Registration                                                              Login 

 

                               

User Login                                                                
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User adds post                                                                          

                                                                        

 

                                                                                                         

User view hotels                                                                                     User book rooms 
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User view travel agencies                        User book travel agencies 

 

                          

 

User pays advance to book hotels and travel agencies 

 

 



Travelore 
 

B.Sc. Computer Applications [Triple Main]  Page 33 
 

 

User scan QR 

 

User send emergency alert  

 



Travelore 
 

B.Sc. Computer Applications [Triple Main]  Page 34 
 

2. WEB 

 

Login 

 

 

Admin home 

 

 

 



Travelore 
 

B.Sc. Computer Applications [Triple Main]  Page 35 
 

 

Hotel Registration 

 

 

Travel agency registration 
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Adding QR 

 

 

Admin managing hotels 
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Admin managing travel agencies 
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Travel Agency views booking 
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