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EXECUTIVE SUMMARY

MARKET BASKET ANALYSIS - AYDINLI GROUP
Caglayan Ozgiir Oney

Advisor: Dr. Tuna Cakar

JANUARY, 2018, 28 pages

In this paper, we have analyzed the purchase transaction data of Aydinli Group.
Aydinl offers their customers diverse set of products by providing Polo, Cacharel and
Pierre Cardin brands on both retail and online store. The million dollar question that we
seek an answer in our research is “can we determine the purchase pattern of customers?”.
In order to reveal patterns among customers purchase decisions, we got help from the
Market Basket Analysis. But before getting into the process where we create association
rules, first with the help of exploratory data analysis we examined our data. By looking the
data’s general attributes, brand and product distribution, distribution of products sold,
number of items in the basket, products gender distribution in the basket, city distribution

and much more we better understood the data set.

After getting familiar with the features of the data set we have started to analyze
rules between transactions by using apriori algorithm on R. Before getting into outcomes
of the association rules we have explained the support, confidence and lift factors and how
they can be interpreted. After giving information about terminology first we focused on
creating rules that generally applicable to the data. We created rules for both baskets that
contains 2 items and 3 items. Afterwards, since we believe that one of the crucial goals of
Aydinli Group is to increase the sales of the items that doesn’t preferred that much. So, we
have created association rules by targeting those products that customers don’t aim to buy

in the first place. By separating man and woman products we have come up with different
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association rules which will help Aydinli Group to understand and manipulate customer’s

purchase pattern.

Moreover, since Aydinli Group has different products to offer in warm and cold
days we have diversified our analysis and come up with different rules for different
weather conditions. Even though there are no surprising results we have clearly described

the relationship between purchase patterns and strengthened our general rules.

As we continue, we are curious about whether are there any products that don't
persist in the association rule but have similar sales rate in the same months. So, in order
understand the similarity we have used cosine similarity method. After giving
terminological information we have created rules to be used to create recommendations for

products that sold in the same period of the year but doesn’t exist in the same basket.

By using the rules that we have revealed we make sure that each rule indicates a
business incentive where Aydinli can definitely apply to their retail and online stores. Such
as; redesigning shelf structure, created bundle packages, create discounted products,
enhance recommendation engine on online shopping, offer particular products just before
checkout, etc. We believe that by using these association rules and applying corresponding

business incentives Aydinli Group will increase their sales rate and customer loyalty.

Key Words: Market basket analysis, customer purchase behavior, apriori
algorithm



OZET

PAZAR SEPET ANALIZI - AYDINLI GRUP
Caglayan Ozgiir Oney

Advisor: Dr. Tuna Cakar

OCAK, 2018, 28 sayfa

Arastirmamizda Aydinli Gruba ait aligveris islemi verisini analiz ettik. Aydinl,
Polo, Cacharel ve Pierre Cardin gibi markalarinin iiriinleri hem fiziksel hem sanal
magazalarinda miisterilerine sunuyor. Arastirmamizda “miisterilerin satin alma
davranislarini belirleyebilir miyiz?” sorusuna yanit ariyoruz. Miisterilerin satin almalari
arasindaki oriintiiyli bulabilmek i¢in Sepet Analizinden yardim aliyoruz. Fakat, sonucunda
kurallar ¢ikartacagimiz analizimize baslamadan onceden kesifsel veri analizi teknigi ile
verimizi inceledik. Verinin genel 6zelliklerine, marka ve iiriin dagilim, satilan iiriinlerin
dagilimi, sepetteki iirlin sayisi, satin alinan tiriin ve cinsiyet dagilimi, sehir dagilimi ve

daha fazlasini veri setindeki dagilimlarini inceledik.

Veri setinin 6zelliklerini anladiktan sonra R programin iizerinden apropriori
algorithmasi galistirarak aligveris islemlerini analiz ettik. Sonuglara girmeden &nce analiz
ciktilarimiz olan support, condifdence ve liftten bahsettik. Terminolojiden bahsettikten
sonra oncelikle genel olarak uygulanabilir kurallar iizerinde ¢alistik. Bunun sonucunda 2
ve 3 {iriine sahip sepetler i¢in kurallar tirettik. Analizimize devam ederken Aydinli Grup’un
hedeflerinden birinin satilmayan iirtinlerdeki satig oranlarini arttirmak olduguna
inandigimizdan ilk asamada tercih edilmeyen iiriinlerin satilmasi tizerine kurallar ¢ikarttik.

Veriyi kadin ve erkek tiriinleri olarak da ayirarak yaptigimiz analizimizde ¢ikarttigimiz



kurallar ile Aydinli Grup’un miisterilerinin satin alma davranislarini daha iyi manipiile

edeceklerini diisiiniiyoruz.

Aydmnl Grup miisterilerine soguk ve sicak sezonlarda farkli iiriin sundugu i¢in biz
de analizimizi yaparken havanin sicak veya soguk olmasinin etkisini gérmek istedik.
Soguk ve sicak aylar olarak ikiye boldiigiimiiz verimizin analizi sonucunda her ne kadar
¢ok siirpriz bir sonug ¢ikmamis olsa da 6ncesinde ¢ikarttigimiz sonuglari gii¢lendirir

nitelikte sonuglar elde ettik.

Analizimize devam ederken, ¢ikarttigimiz kurallarda izleyemedigimiz ayni sepette
olmamasina ragmen ayni aylarda satilan tirtinler olup olmadigini merak ediyorduk. Bunun
gibi bir benzerligin olup olmadigini anlamak adina cosine similarity metodunu kullandik.
Biraz terminolojik bilgi verdikten sonra senenin ayni zamaninda satilan iiriinleri daha ¢ok

sattirmak adina oneriler ¢ikarttik.

Analizimiz sonrasinda ortaya ¢ikarttigimiz her kural i¢cin Aydinli Grup’un
hem fiziksel hem sanal magazalarinda uygulayabilecegi is gelistirme alanlarindan
bahsettik. Bunlardan bir kac1; magazadaki raflarin yerini yeniden tasarlamak, birden fazla
tirtiniin yer aldig1 paketler olusturmak, indirimli tiriinler olusturmak, online magazadaki
oneri sistemini gelistirmek, satin alma asamasindan hemen dnce bazi iiriinleri nermek
oldugunu sdyleyebiliriz. Aydinli Grup’un ortaya cikarttigimiz kurallar ve bunlara bagli is
gelistirme ¢oziimlerini hayata gegirerek satis oranlarini ve miisteri sadakatini arttiracagina

inantyoruz.

Anahtar Kelimeler: Pazar sepet analizi, miisteri satinalma davranisi, apriori
algoritmasi
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INTRODUCTION

The clothing and accessories market has always been a dynamic one. We live as a
consumer society and we tend to buy frequently. In order to grow the sales volume the
companies always wanted to know their consumers’ purchase behavior. Since, by knowing
that they can offer right products which that customer is likely to buy, create promotions to
increase cross-sell, aim their discounts and even their marketing campaigns to create a

higher impact.

So how can we determine our customers purchase patterns? With the help of basket
analysis, we can determine which products are likely to be bought with which products. In
terminologically speaking, by creating association rules we can see that if there are

combinations of products that frequently co-occur in transactions.

In our case, we examined purchase transactions of Aydinli Group’s customers. Aydinli,
owns Polo, Pierre Cardin, Cacharel stores for both retail and online sail (Table 1). In order
to understand the data set of the Aydinli Group’s customers’ transactions, we shall move

on to exploratory data analysis section.
Table 1

Brand and Product Distribution

Cacharel
2,30

A

Pierre Cardin
14,97%

Polo
82,73%
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ABOUT THE DATA

Exploratory Data Analysis

The data set has dimensions of 24 attributes which consists 22 nominal fields, 2
continuous fields 1 for date and 1 for age. It consists of 300,000 total items purchased
which belong to 263,400 transactions. There are 164 distinct items to buy which are
categorized into 5 different classes; for women, men, boys and girls. As you can observe in
Table 2 products for man preferred much more than others with %61.72. And there are
woman products which exist in %23.36 of the transactions. Since the %85 of the
transactions are about man and woman products we are going to create rules for these two
types. So, we continuing our analysis of 228.235 transactions which includes 255.218

items and 102 distinct items.

Table 2

Distribution of Products Sold

Boy
10,53%

Woman
23,36%

Girl
P, 4,37%

Unknown
0,03%

Man
61,72%
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When we get frequency plot of the items for man and woman we can see that there are
2 products which are popular with others for both genders. Please find the distribution on
Table 3 and 4. So, rather than focusing top 2 products we picked 2nd, 3rd, 4th and 5th

products as targets to sell. We will get in details in Targeting section.

Table 3

Top 10 Man Items
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Since if the customer did not use loyalty card on their purchase we cannot determine
whether two separate transactions with different slip number made by the same customer
or not and the company offers diverse products we find out that with a ratio of %7 percent
of the customers buys 2 or more product (Table 5) the density of 228,235 X 102 matrix is
%1.078275.

Table 5

Number of Products in Basket

100%93%
90%
80%
70%
60% |
50% |
40% |
30% |
20% ;
10% | S 1%

%

Additionally, when we look at the distributions of products' gender in baskets we see
that only %3 of distinct transactions have both man and woman product together. So, in
order to create effective rules, we will be focusing on rules only consists of one gender's

products. Please find the distribution on Table 6 below.

Table 6



Product Gender Distribution in Basket

8% 71%
70%
60%
50%
40%
30%
20%
10%

0%

26%

. >
[Rer=sS emacasmnnraa)

Man Woman Both

Moreover, when we look at the city distribution of transactions’ store we can see that
the items sold are mostly Polo branded and sold from biggest cities in Turkey. The top

cities are Istanbul, Ankara, Antalya, Izmir, Bursa. Please find the distribution in Table 7.

Table 7

Products Sold by Store City

Magazalli

130K 128.290

Number of Records
N
=3
7

13.696

fstantul Antalya

Data Preparation

Since we wanted to analyze the transaction of customers and we have dummy customer
numbers for those who performed transactions with the loyalty card, we transformed

transaction data into customer based one. Even though there is not a customer information
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for transactions made without loyalty card we have merged transactions by looking a

particular transaction’s bill id.

MARKET BASKET ANALYSIS AND BUSINESS

OPPORTUNITIES

Project Definition

As we mentioned in introduction part our project's aim is to understand customers'
purchase patterns. In order to reveal hidden associations, we should have analyzed the data
to detect purchase patterns with the help of market basket analysis. We are willing to create
rules that to be used in online recommendation systems and any other in-store strategical
decision that Aydinli Group makes. To put in a nutshell, with the help of association rules
Aydinli Group’s aim is to increase their sales rate and enhance the customer loyalty like

any other financial organization.

Terminology

In terminology association rules can be illustrated like:

Item set (In our case the n is 102): I = {il,ig,. . .,in}
Transactions: T = {ii,ij,. . .,ik}

Then by looking purchase patterns we create associations such as: { il,iz,___} 2> { in }
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In our example, this would be: { Shirt, Pants} & {Sweaters}

After creating association rules in order to assess it we must analyze the attributes.
These attributes are support, confidence and lift factors. Please find the terminological

illustration of the support, confidence and lift features below.

. A’
Support = 74T

Y,

Rule: X =Y —— Confidence=

\

Lift =

frq(X.Y)
Srq(X)

Support
Supp(X) x Supp(Y)

Support has the value between 0 and 1 and shows us whether the corresponding rule
occurs a large number of cases. In other words, it is the proportion of transactions in our

data set that contains that product.

The confidence shows us that at what percent rate the rule correct should be correct. In
other words, it shows how likely the customer will purchase that item on the right-hand
side with the items on the left-hand side. The formula is Support(iy,i», i3)/ Support(iy,iz) In
an example, imagine that there are total 1.000 transactions and there are 120 transactions
contains t-shirt and 50 contains pants. The support would be 120/1,000 = %12 for t-shirt,
50/1,000 = %5 for pants and there are 30 (30/1.000=%3) transactions that contains both
product together. Then the confidence for {T-Shirt} => {Pants} is (%3)/%12 = %25.

The lift shows the power of this rule over the population. It is calculated by
Support/Support (i;)* Support (i2). In our example the lift is %3/(%12*%5) = 5. In other
words, we can say that customers who have shirt and pants together in their basket are 5
times more likely to buy a sweater than population. So, basically lift greater than 1 shows
that corresponding rule shows there is a pattern between products compared to the

population.
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Methodology

In order to make market basket analysis and create association rules we have used
“arulez" library in R. In this package, we used apriori algorithm. This algorithm uses a step
known as candidate generation. By using bottom-up approach it searches frequent subsets
and extends them one item at a time. Then candidates are tested against the data.
Moreover, it uses tree structure and breadth-first search in order to count candidate item
sets' efficiency. The algorithm generates candidate item sets of length with x item sets from
item sets with x — 1 length. Then it prunes. Then it decides whether the candidates have
enough predefined confidence and support levels or not. Eventually, it scans the
transaction database in order to determine item sets that have high confidence and support

levels.

Results

Market Basket Analysis

First, we must indicate what are the lowest confidence and support that should be
used to perform analysis and create rules. Since the density of the sparse matrix is
%1.078275 and there is only %7 percent of the transactions contains more than 2 products
our support levels will be low. In order to observe rules even not powerful we have set
minimum support level to %0.01, minimum confidence to %1 and minimum lift to 1. By
this constraints, we have calculated 11 rules for 1 lhs — 1 rhs and 696 rules for 2 lhs — 1 rhs.
After setting these boundaries and getting results we have evaluated rules and determined
the crucial ones. Please find the rules which we believe that can be transformed into

business opportunities.

For Man Products

1 Item on the LHS
» {Erkek/KLASIK/KLASIK PANTOLON} => {Erkek/KLASIK/CEKET}

|17



Support Confidence Lift
0,01% 2% 2.9
Here we can say that a customer who buys man pants are willing to buy jacket 2.9
times more than a population. So, the jacket can be recommended at a discounted price to

who buys pants or there can be a bundle package for pants and jackets together (not suits).
{Erkek/KLASIK/CEKET} => {Erkek/AKSESUAR/KRAVAT MENDIL}

Support Confidence Lift
0,01% 2% 2.3
People who buy jacket willing to buy handkerchief more than 2,3 than population.
This wasn't a surprise since the handkerchief is used with jackets but we can see that
people who buy jacket from Aydinli group's stores also buy handkerchief from that store.
So there is an opportunity for cross sale. There can be a handkerchief bundle which

contains 3-4 items with a discounted price for just to offer who buys a jacket.

2 Item on the LHS

> {Erkek/ DOKUMA UST/DOKUMA GOMLEK,Erkek/ORME UST/T-SHIRT} =>
{Erkek/AKSESUAR/CORAP}

Support Confidence Lift
0.06% 10% 2

Since shirt and t-shirt for the man are the most preferred products in the man
category setting a rule for this products will explain the macro behavior of the customers.
Here is a 2 lift which shows that men who bought both shirt and t-shirt are willing to buy a
sock more than 2 times than the population. So, as a business opportunity socks can be
offered to the e-commerce customers while they are at checkout page or just before. Since
men’s first initiative about Aydinli Group’s products isn’t to buy a sock (frequency is %4)
it can be hard to recommend and sell the product on the first shopping stage. But if the
business offers it on the checkout page or just before it will be like offering a sauce on top
of a cone of ice cream. Since it has fairly high confidence level sock can be easily sold in

this way.
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> {Erkek/ORME UST/T-SHIRT,Erkek/TRIKO/TRIKO KAZAK} => {Erkek/ORME
ALT/ORME PANTOLON}

Support Confidence Lift
0.01% 7%
5.6
Here we can observe that men who buy t-shirt and sweater together are willing to
buy pants more than 5.6 compared to the population. So, locating shelf of the products

near each other in stores can increase customer experience.

> {Erkek/DOKUMA ALT/DOKUMA SPOR PANTOLON,Erkek/ORME
UST/SWEATSHIRT} => {Erkek/TRIKO/TRIKO KAZAK}

Support Confidence Lift
0,02% 23% 3.6
The rule implies that customers 3.6 times likely to buy pullovers while sports pants
and sweaters at the basket. With the high confidence levels, this rule is often valid. Since
pullover and sweatshirt are similar products but can be combined with different things and
can be used at different temperatures they can be both offered whereas the other one is in

the basket.

For Woman Products

1 Item on the LHS
» {Kadin/ORME ALT/ORME PANTOLON} => {Kadin/ORME
UST/SWEATSHIRT}

Support Confidence Lift
0,02% 3% 1.26
The similar story persists in the woman products; customers slightly more likely to
buy a sweatshirt with pants together. So, by knowing this pattern pants and sweatshirts can
be served at a discounted price at the same time. We believe that by performing such kind

of campaign would increase the lift values between these products.
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2 Item on the LHS

» {Kadin/DOKUMA UST/DOKUMA GOMLEK,Kadin/ORME UST/T-SHIRT} =>
{Kadin/TRIKO/TRIKO KAZAK}

Support Confidence Lift

0,02% 12% 4.5

With the 4.5 lift and %12 confidence, this rule has strong attributes to rely on. Since
women like to combine different styles much more than men shirt and t-shirt can be
increases their probability to buy also a pullover 4.5 more than the population. So, by
knowing this rule exists Aydinli Group can tune their online recommendation system and

increase the sales of pullovers.

Targeting Products

All the business establishments have one duty; make money. In this part, we are
going to target the products that have low frequency on transactions and bring out rules to
clarify the answer for the question "how can we make them sell". Please find below the

targeted items in order to create business incentives and create a strategy.

For Man Products

How to sell Sport Pant

{Erkek/AY AKKABI/AYAKKABI,Erkek/DENIM/DENIM PANTOLON} =>
{Erkek/DOKUMA ALT/DOKUMA SPOR PANTOLON}

{Erkek/AY AKKABI/AYAKKABI,Erkek/TRIKO/TRIKO KAZAK} =>
{Erkek/DOKUMA ALT/DOKUMA SPOR PANTOLON}

Both of these rules have the same support, confidence and lift level.

Support Confidence Lift
0,01% 28% 3.9

Also, as you can see there are shoes on the lhs for rules. So we move on to interpret the

rules shoe and pants. Please find the relevant attributes below.

|20



{Erkek/AYAKKABI/AYAKKABI} => {Erkek/DOKUMA ALT/DOKUMA SPOR
PANTOLON}

Support Confidence Lift
0,07% 3% 0.36

Since there is a lift lower than 1, we cannot say that buying a shoe will increase the
chance to buy pants. But with the effect of jean pants and pullovers, the lift levels almost
increase by 10 times. As a business incentive, on the website if a customer buys jean pants
or pullovers recommend them a shoe or in the store bring the shelf together and make

shoes appealing.

How to sell Pullover

{Erkek/DOKUMA UST/DOKUMA GOMLEK,Erkek/ORME UST/T-SHIRT} =>
{Erkek/TRIKO/TRIKO KAZAK}

Support Confidence Lift
0,06% 12% 1.81
Since shirt and t-shirt are the most frequently sold products the rule's support is
relatively higher among rules that have 2 lhs item. As the rule shows, people who have
shirt and t-shirt in their basket will likely to buy a pullover 1.8 times more than a
population. So, in the winter and autumn seasons pullovers can be recommended an e-

commerce user when they have both t-shirt and shirt in the basket.

How to sell Sock
{Erkek/AKSESUAR/KASKOL BERE ELDIVEN,Erkek/DOKUMA ALT/DOKUMA
SPOR PANTOLON} => {Erkek/ AKSESUAR/CORAP}

Support Confidence Lift
0,004% 39% 7.8

Socks can be recommended who buys scarf, hat, gloves and sports pants together.

As we mention on the "2 Item on the LHS” part socks are not the primary objective to buy
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for Aydinli Group’s customers and they can be offered to the customer at the e-commerce

web page at check out or just before it.

How to sell Jean Pant

{Erkek/DOKUMA ALT/DOKUMA SPOR PANTOLON,Erkek/ORME UST/T-SHIRT}
=> {Erkek/DENIM/DENIM PANTOLON}

Support Confidence Lift
0,03% 10% 2.8

We believe that jean pants can be purchased without having an underlying pattern
with other items. However, customers who buy sports pants and t-shirt together tends to
buy jean pants 2.8 times more than the population. As a business incentive, there can be
promotion placed where offers discount on total price when sports pants and jeans

purchased together.

For Woman Products

How to sell Pullover

{Kadi/DOKUMA UST/DOKUMA GOMLEK,Kadin/ORME UST/T-SHIRT} =>
{Kadin/TRIKO/TRIKO KAZAK}

Support Confidence Lift
0,02% 12% 4.5

As we mentioned in “2 Item on the LHS" section for Woman customers who has t-
shirt and shirt together at their basket will likely to also buy pullovers 4.5 times more than
the population. So, there can be a bundle of these products to increase cross-sell rates and

make customers experience the woman pullovers of Aydinli Group's.

How to sell Sweatshirt
{Kadin/ORME ALT/ORME PANTOLON} => {Kadin/ORME UST/SWEATSHIRT}

Support Confidence Lift
0,02% 3% 1.26
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Since woman likes to shop pants and sweatshirts together instore shelves of these

products can be located near each other.

How to sell Cardigan

{Kadin/DOKUMA UST/DOKUMA GOMLEK,Kadin/ORME UST/T-SHIRT} =>
{Kadin/TRIKO/TRIKO HIRKA}

Support Confidence Lift

0,01% 9% 5

Shirts and t-shirts are the most popular products among woman's products. They almost
persist 1 of every 2 transactions. The rule shows that customers who have t-shirt and shirt

together at their basket will 5 likely to buy a cardigan 5 times more than the population.

How to sell Shoe
{Kadin/ORME ALT/ORME ETEK} => {Kadm/AYAKKABI/AYAKKABI}

Support Confidence Lift
0,002% 1% 2.2

{Kadin/ORME ALT/ORME PANTOLON,Kadin/ORME UST/T-SHIRT} =>
{Kadin/AYAKKABI/AYAKKABI}

Support Confidence Lift
0,004% 16% 9

A Customer with pants and t-shirt in the basket will 9 times likely to buy a shoe. Also,
skirts increase the chance to sell the shoes 2.2 times. So by placing shoes appealing to the

eye, the sales rate can be increased.

Analysis by Season

While conducting basket analysis and creating association rules we are also curious
about whether there are different rules according to the season of the year. So, to compare

and contrast this effect we grouped 10", 11",12",1%,2™ 3™ months as cold months and 4"
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5™ 6™ 7™ 8™ 9™ months as warm months. Even there are not huge differences among
rules we have come up with few rules which can help to increase Aydinli Group’s sales by

knowing the season’s affect over customer purchase pattern.

Cold Season

{Erkek/AYAKKABI/AY AKKABIErkek/TRIKO/TRIKO KAZAK} =>
{Erkek/DENIM/DENIM PANTOLON}

Support Confidence Lift
0,01% 22% 6.1

We have examined this rule in the previous parts. However, when we analyze the
effect of season attributes of the association rule strengthens. We had 3.9 lift with the same
amount of support and %28 confidence but when we only focus on the products that sold
on winter days even the confidence lowers a bit the lift increases up to 6.1. So we can
clearly say that this rule has a higher power on explaining purchase pattern of the

customers in the cold season.

Warm Season

{Erkek/AYAKKABI/AYAKKABI,Erkek/lORME UST/T-SHIRT} =
{Erkek/TRIKO/TRIKO KAZAK}

Support Confidence Lift
0,01% 7% 7.6

During the warm season, customers who have man t-shirt and man sweaters in their basket
will likely to buy man shoes more than 7.6 compared to the population. The lift is fairly
high. By following this rule Aydinli Group can increase their sales rates by making the
shelf of the sweaters close to t-shirt and shoes and making it appealing to the eye. Even
more, since sweaters are not the first choice to buy in the warm weathers in order to create

loyal customers there can be a discount on sweater prices.
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Cosine Similarity

In order to conduct a further analysis, we wanted to examine the products sold in
the same month. They are not supposed to be in the same basket. Since we believe that
there can be a similar sales rate between products that don't exist in the same basket. By
creating this kind of rule, Aydinlt Group can offer products that have similar sales rate with

the current basket of the customer.

In order to measure the similarity between products' sales rate, we have used cosine
similarity method. The cosine similarity examines similarity between two vectors by
looking the cos angle formed by their intersection. Since our data consists of 2.5 year's
transactions we conducted an analysis whereas creating vectors of a product by
aggregating their existence in a transaction per month. Then, we examined the cosine
similarity matrix between product's monthly sales (formed by numbers 0 to 1) and
comprehend the products that sold during the same period of the month. Please find the

cosine similarity function below.

A-B

Sim(A, B) = COS(Q) = W}HB”

Please find the rules below which have revealed in the light of cosine similarity

analysis and couldn’t be revealed through basket analysis.

For Man Products
> Erkek/DENIM/DENIM CAPRI BERMUDA, Erkek/YUZME GIYIM/YUZME
GIYIM

Denim shorts and swimwear has 0.92 similarity which shows that men tend to buy jean

short with swimwear at the same period of the year.
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> Erkek/DIS GIYIM/DERI MONT, Erkek/IC GIYIM/PIJAMA

The leather coat and pajamas have slightly high similarity, 0.82. This similarity tells
that men tend to buy pajamas at the same period where they also buy leather coats. So, we

believe that using this rule in the e-commerce recommendation would be effective.

> Erkek/DOKUMA ALT/KLASIK PANTOLON, Erkek/AKSESUAR/PAPYON
KUSAK

The pants and bow tie has 0.88 similarity which is also high like other rules. We

believe that placing bow tie shelf near to the pants’ can increase bow tie sales.

For Woman Products

Kadin/DENIM/DENIM CAPRI BERMUDA, Kadin/AKSESUAR/SAPKA

> Woman are likely to buy jean shorts and hat together at the same period of the year.
It has really high similarity with 0.97. As an inference, there can be dummy
mannequin dressed up with the jean and shorts in the stores. Even more, there can
be a discounted bundle that includes this two products to increase the sales rate of

both items.
Kadin/EV TEKSTIL/PIJAMA - Kadin/DIS GIYIM/PALTO

» The rule which shows the relationship between coat and pajamas persists also in
woman clothes. With the 0.86 similarities, we can clearly say that on e-commerce
store the pajamas can be recommended to the customers who have also coat in their

basket.
Kadin/KLASIK/KLASIK PANTOLON - Kadin/TRIKO/TRIKO YELEK 0.77

> We can conclude that with 0.77 similarity pants and sweater vests are likely to be
bought in the same period of the year. Placing shelf of these products near to each

other will most probably increase the sales rate of both items.

SOCIAL AND ETHICAL ASPECTS
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The study is irrelevant in terms of social and ethical aspects.

VALUE DELIVERED

As we discussed throughout the paper Aydinlt Group offers diversified product
catalog for their customers. Even the customer’s purchase behavior seems to be different
than each other from the outside, there are powerful association rules lies among them. In
order to create solutions t increase customer loyalty and sales rates, enhance customer
experience, reduce costs and have powerful prediction we have come up with lots of

different rules.

With the help of these solutions and by understanding the pattern of customer's behavior,
Aydinli Group can build recommendation systems for e-commerce customers, reorder their
shelves, create bundles of products, pursue discount campaigns and furthermore manage

their customer's whole interaction with the brand much better.

We believe that with the help of further research, in-depth analysis and
improvements can be conducted by Aydinli Group with more diversified data, creating

customer segments and performing control grouped experiments.
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