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Abstract. In a limited area, it is important for convenience store to display and sell items that contribute to income.
In this study we propose a new approach to design new item-sets and the prices of them in order to increase profit
of convenience store, and validate it by using POS-data (the data includes three different type stores’ 1 year
purchasing data). Firstly, classify the items in view of simultaneous purchase with ABC analysis and association
analysis into three time zones (breakfast time zone, lunch time zone and dinner time zone). Secondly, calculate
the benefit of each item-set in view of simultaneous purchase and raking them for each time zone. Then, pick up
the top 5 goods of each class and propose new set for each time zone. Then design a questionnaire survey to gather
the expected price information of each item-set. Decision of item-set’ price is based on the survey data. By
comparison with POS data, to verify the contribution potential to profit increase due to item-sets.
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1. INTRODUCTION

In this study, we focus on the Heibai structure between
multiple items for net profit improvement of at a convenience
store. The purchase history of the customer from multiple
Heibai relationship of items and analysis from the ID with
POS data, to set the item-sets. From the setting of item-sets,
the acquisition of new customers, increase the number of
items purchased, it is an object of the net income
improvement in the convenience store. In the association
analysis, using support, confidence, lift, the three indicators
to analyze the relevance of the items.

2. METHODS OF ANALYSIS

2.1 ASSOCIATION ANALYSIS

Associations analysis is a function representing the
strength of association between each item. To take advantage

of'the transaction data, which is a one-time information, such
as that which item and which item in the shopping has been
purchased in the retail cash register system, between the
items in receipt relevance analysis in the early 1990s in order
to do about, is a technique that has been developed by IBM
Research. The three indicators are defined as the following
equation 2.1~2.3

Support :
support(x - y) =P(xNy) 2.1
P (x) = x commodity purchasers number / total number
of purchasers

P (y) = y commodity purchasers number / total
purchasers number,

P (xNy) = commodity x, and purchasers' number / total
purchasers' number of y.

It means the percentage of conclusion (y) occurs when
the condition (x) has occurred. Condition (x) and the
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transaction satisfying conclusion (y) at the same time is a
percentage of all transactions, it is an index representing the
appearance frequency of the rule.

In the whole of the population, if this rule is the extent
to which occurs, the higher the percentage of the rule appears
in the whole, whether small and rarely appeared not clogging
the rule to the contrary is supported much means.

Confidence :

P(xNy)

confidence(x - y) = 00

(2.2)

It shows that there is a strong relationship between the
two instruments to this number is concluded that the
conditions the greater means that likely to occur at the same
time.

Confidence be thought as an index meaningful near
correlation coefficient can be determined by conditional
probabilities on the calculation.

Lift :
P(xNny)

lift(x > y) = 7P(x) 0

__confidence(x—y) _ confidence(y-x)

support(y)

support(x) 2.3)

The lift value is an index indicating whether the
probability that the conclusion of the association rule (y) is
purchased is turned up by the purchase condition (x).

The lower the lift value, the conclusion (y) is generated
by a single reason, conditions than association with items (x)
is considered to have occurred at the conclusion (y) specific
reasons. In other words, condition (x) and also as a
confidence was high in the conclusion (y), its relevance is to
the interpretation that much sense not. If the lift value is
greater than 1, as a general guideline is valid rules.

lift (x — y)> 1 if a strong relationship between the two
items, when you purchase one of the items the other item
there is a positive association that tends to be purchasing at
the same time. On the contrary, lift (x — y) <is weak 1 If
relevance, The other items when purchasing one item
represents that there is a negative association that hardly
purchasing

2.2 ABC ANALYSIS

ABC analysis (emphasis analysis) is one of the typical
method for determining the degree of importance of the
commodity in the retail industry. The ABC analysis, to
determine what's in handling all items are selling, is a method
to divide in order of importance to the three ranks of A - B -
Cin each item. When arranged in sales of high order of goods,

it can be regarded as are important commodity earns a lot of
sales in a few items of higher order. On the contrary, not as
large a percentage of net sales also attracted a large number
of items which is located in the lower. Therefore, any items
rather than managing similarly, classified into three groups
of ABC in accordance with the importance of an analysis to
determine the importance of the time of administration.

Procedure of ABC analysis is as follows.

(D aggregate sales for each commodity, sorted in
descending order of the amount of money in the commodity

group.

@ sales to total rearranged the order to in (D, to
calculate the cumulative component ratio of total net sales.

Based on the 3 sales cumulative composition ratio to
divide the items into three classes of A(<=70%) * B(<=95%)
- C(<=100%).

3. METHOD OF DETERMINING ITEM-SETS
AND SELLING PRICE

In this study, the method of determining the item-sets
and selling price is proceeded in the flow as shown in Figure
1.

‘ Stepl. Extraction of the simultaneous purchase items from the POS data

I l

Step2. 1 Extraction of the main
productby ABC analysis

Step2. 2 Extraction of high simultaneous
purchasing power items

| |
‘ Step3. Determination of the main items
that becomes the F[ig'na of set items

‘ Step4. Determination of set items

l

‘ Step5. Design and implementation of the pricing survey of set items

\ Step6. Determination of set items and commodity prices

‘ Step7. Estimates of expected profit of set items

Figure 1: The procedure of this study

3.1 METHOD OF DETERMINING THE MAIN
ITEMS IN THE ITEM-SETS

Using association analysis, we rearrange items in
descending order of association analysis. In addition, to
extract the items of Category A by using the ABC analysis.
From among them in each time zone to determine the 1- and
2-position of the item. At that time, all of association analysis
in the time zone is high, other than the general milk 1L is a
mainstay item, the general milk 1L, cigarettes, pastries, rice



balls, rice balls to be removed from the main item. Flagship
item go out the candidate two by two in each time zone.

3.2 METHOD OF DETERMINING THE
SUPPLIED ITEMS IN THE ITEM-SETS

As set commodity, a commodity that comes with the
main item, a decision from the ranking of goods that have
been bought along with the main item.

Among the items that are sold together, taking into account
the results of the ABC analysis, in addition to the
combination of the items of Category A, B division, make
the goods from one set of items candidates of Category C.
Comes with the item for each core item, go out the candidates
one by three.

3.3 PRICE SETTING METHOD

With respect to the proposed each item-set candidate,
when the purpose items to go to the convenience store had
been sold as (OO circle argument to purchase at the same
time) item-sets, After that it was less than what yen, rather
than the purpose items separately, I had you answer to 100
people about what to buy as a item-set at the same time.

For the amount of money, plus the amount of the selling
price of the items separately, from the amount obtained by
rounding off as easy-to-understand, 10 yen discount, 20 yen
discount, to be carried out a discount of 30 yen discount. It
goes down from there to the cost, capped with a O when
there in the combination and the price that would want to buy
as an item-set among them.

3.4 CALCULATION OF ITEM-SETS’
EXPECTED PROFIT

Setting the cost of items

In this study, the cost of items in the convenience store
taking into account the selling, general and administrative
expenses and the purchase cost, is defined as it is 70% of the
selling price.

Method of calculating the expected profit

From questionnaire of aggregate data, by performing a
discount to what extent, about what can be the induction of
simultaneous purchase, it is possible to further make a profit
due to item-sets sales, reveal by calculating the expected
profit.

Profit = selling price — Cost (3.1)

4. ADAPTATION IN CONVENIENCE STORE

4.1 CALCULATION OF ITEM-SETS’

EXPECTED PROFIT

In this study, we use the POS data of convenience store
to calculate ABC analysis and association analysis. The
information about the POS data is as follows:

Period:2010.5.1~2011.4.30

Store location: 4 stores in front of subway station

Receipt number:1~83407

Item number:6372

Maker number:485

It also includes the information of price, sales number,
age, day of the week, sex etc.

4.2 CALCULATION OF ITEM-SETS’
EXPECTED PROFIT

Before we start the association analysis, it is necessary
to change the POS data into transactional data (0-1 type). The
transaction data, customer is data collected set of items
purchased by a single transaction, also called basket data.
Each row of the transaction data corresponds to a single
receipt, each column corresponds classification name. It has
been described 1 if the purchase column of the item, if not
purchased a item of the column 0 is described. If each line to
the receipt number can be represented what number of people
had bought which item. Also how to manage each column
order to facilitate the management of each item is divided
into the same classification name. Receipt of the POS data in
each column using a pivot table feature of Excel number, one
to the goods that have been bought to use VBA to create a
table of classification name on each line, as put in Table 3-2
and O in the blank part a 0-1 type was converted to the
transaction data of.

4.3 ANALYSIS RESULT
4.3.1 RESULT OF ITEM-SETS

In this section, we show the result of ABC analysis and
association analysis

Tablel.The result of breakfast time(6~11a.m.)

Association Sales ABC
Rank | Item Name
Analysis Number Analysis
#E/ SO AUST 2R
1 8.3450 131 A
#
AV IAYRA
2 5.9310 117 A
100%8RH




Faa/\—-HF33

3 5.5546 158 A
L—k
aO—)L/\y-ayR

4 5.0762 148 A
AN
RybRMLAYE

5 4.8999 170 A
BREERH

6 | 345 4.1924 279 A
ISV AVFED

7 4.0907 220 A
a1—A
RybRrLAYI R

8 3.7987 307 A
SOt —4—

9 | N—FI—=4 L+ 3.7521 206 A

10 | ENEAHYThEZIL 3.3978 203 A

Table2.The result of lunch time(12a.m.~5p.m.)

ATAVDBEDE

1 9.3731 199 A
HoH

2 A hB%k 6.9468 112 A

3 FaaL—+EF 6.8167 134 A
TRL—X-7r—F%

4 6.4179 117 A
4

5 INERRFYY 6.1492 103 A

6 TARETFH 5.9131 88 A

7 =V RRAFTYI 5.7567 112 A
BIFfEARN-HS

8 5.7467 89 A
n-shmhE

9 Fa—nA 5.6182 186 A
Faa/A—-HF30

10 5.5822 247 A
L—k

Association Sales ABC
Rank Item Name
Analysis Number Analysis
RybkRbLAY 8
1 10.2444 88 A
it icBRECH
2 KEHERIY 8.8574 74 A
3 AR 8.7846 91 A
4 800 8.7343 108 A
5 N—k3a—=4g )Lk 8.7106 235 A
6 K93 —o )Lk 8.2725 121 A
IRL—X-H5—F
7 7.7439 69 A
K20
8 Y354 7.3256 210 A
AT BEDE
9 6.9142 97 A
HoH
10 | SvHFERRFYY 6.9016 91 A

Table3.The result of breakfast time(6~11p.m.)

Rank

Item Name

Association

Analysis

Sales

Number

ABC

Analysis

Table4.The result of supported items at breakfast time(f%~

v 7 N0 KRR
Rank Sales ABC
Item Name
Number Analysis
Ao AV R B 131

1 ARy 24 A
2 Y RA T 17 A
3 BILEY - BTV 10 A
4 A a—e —fek 6 A
5 B 6 A
6 Cx NAERAT v 4 A
7 Ty a e XA R — 4 A
8 0 —) LN e Ty~ N 4 A
9 HI L 3 A
10 ZOMLX 2T —T A A 3 B

Table5.The result of supported items at breakfast time(f/~

> 7 N0 R11100% 8ok
Rank Sales ABC
Item Name
Number Analysis
#/ Sy AURIE RN 117
1 L A 33 A
2 ey 16 A
3 BIZEY - BTV 14 A
4 i 14 A
5 Z DM OFHEL 10 A
6 721Xz 8 A
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10 KEbH C

Table6.The result of supported items at lunch time

(SRR LA SRR

Rank
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Item Name

Number

ABC
Analysis
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Table7.The result of supported items at lunch time

CRESR R 7))

Rank Sales ABC
Item Name
Number Analysis
KEMAA Y 74
1 Z DRI, B 14 C
2 AR 14 A
3 WF=aar—h 10 B
4 BILEY - BTV 8 A
5 Xy R BV Y XA ok 8 A
6 ~ MR RV D REEER AR 5 B
7 Faan—-fFaal—Fh 4 A
8 TRy a— b r—=% . XA 4 A
9 =7 4 A
~Ny PR MVAD I XTIV 4
10 e A

Table8.The result of supported items at dinner time

(AT 4 w7 8EDEHD)

Rank Sales ABC
Item Name
Number Analysis
AT 4 v 7 @O EHD 199
1 FALW D 36 B
) Ny MR RMLVAD IXT L 18 A
VA—=F—

3 Ry Rr—% 16 B
4 Y 16 A
5 L A 15 A
6 Ao 5 15 B
7 SEEBRRGEER - SELE 12 c
8 LRV L— 10 B
9 77— 9 B
10 WIT 4y v 9 C

Table9.The result of supported items at dinner time
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Rank Sales ABC
Item Name

Number Analysis
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4.3.2 QUESTIONNAIRE RESULT

Number of peaple Breakfast Time (6a.m.~11a.m.)
60

\100ff \200ff \300ff \40off \500ff \600ff \700ff \800ff \90off  Not buy
— s S0 AYHT AR A) - T/ S (A)
#; S AVFLRERE(A) - SR AU F(A)
#e Sy AYFIFREREHA) - TDHLF215—T 1 R(B)
#e 3y AYRit100%ERHHA) - BT/ S(A)
— i 7 AY R iT100%8RHH(A) - 555 (A)
— #f/ D AYRiT100%ERHHA) - FILFL 12— — L (B)

Figure2. The result of item-sets at breakfast time



Number of people Lunch time (12 a.m.~5p.m.)
50

\100ff \20off \30off \40off \500ff \60off \700ff \80off \90off Notbuy

— oy RN LAY SR REE R (A) - E T/ (A)

— Ry R LAY R T REEEHHA) - BIZEY - BT T U(A)

e Ry PRI LAY R BREERREHA) - 2 — 2 7 A R(B)
RBEBIBRULY(A) - Z DM RBEHEER(O)

— BN (A)- ETF/SU(A)

—REWIER D (A) - RFIAL—H(B)

Figure3. The result of item-sets at lunch time

Number of people Dinner Time (6 p.m.~11 p.m.)

70
60
50
40

30 /
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0
\10off ~ \200ff ~ \30off  \4Ooff ~ \SOoff ~ \60off ~ \700ff  \80off  \90off  Not buy
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Figure4. The result of item-sets at dinner time

4.3.3 CALCULATION OF ITEM-SETS’

EXPECTED PROFIT
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FigureS5. The result of profit at breakfast time

Here, the name of No.1~6 in Figure5 are showed below.
1: #Sy 7 N0 RLERECEHA) -« 73 (A)
2 MNy 7 ADRLEREEHA) « 2 B A v T (A)

3: Ny 7 N RAECEHA) - TOML ¥ =2 7 —7
A A(B)

4: #Woy 7 A0 BH100%ECEHA) « BT/ (A)

DNy 7 A0 B 100%8ECEHA) © T A (A)

6: My 7 N0 FiF100%EEHA) « TV Ky a—7
J — A(B).
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Figure6. The result of profit at lunch time

Here, the name of No.1~6 in Figure6 are showed below.
1o~ baR b VA Y BRI LREREKE} - 5173
20~y RAR FVAY BRI RIRECE - BIZED - B
[EICNO)

30 Ny M VA D BRI RERECEL - 2 — T A R
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Figure7. The result of profit at dinner time

Here, the name of No.1~6 in Figure6 are showed below.
1: A7 4 w700 - AL D

20 AT 4 v 7@EOEHD - Xy FAMLVAD IR
TN H—H—

3: AT 4w 7D EHD  NT N r—%
4: AABY% - Fa—nA

5: A B - 1N

6: A 1B - Xy MR FVAD 32— —#E



Using association analysis result of the set-items
designed, it has become possible to improve the benefits in
each time period. We continue to discuss the results. Firstly,
the purpose products in each time period were found by
performing the ABC analysis and association analysis. It is
considered to be able to induce more simultaneous purchase
if the prices are set having exact change. The person who
answered like below was less. We do not buy things that are
a combination of the trade with each other, which is classified
as the Category A in the ABC analysis. On the other hand,
the percentage of people who answered “Even the result of
association analysis was high, we do not buy a combination
with products other than Category A in the ABC analysis”
was greater

5. CONCLUSION

In this study, on the basis of the POS data, we analyze
the Simultaneous purchase influence of the time zone of the
item-sets by association analysis. By analyzing whether the
customer has purchased any products at the same time, we
perform item-sets design. In addition, from the
implementation of the questionnaire, it was pricing of item-
sets. By performing the discount due to item-sets sales, it is
possible to perform the induction of simultaneous purchase
more than ever, contributing to the improvement of the profit
is expected.

Further, by performing their own set merchandise that
has not been done to date, considered also appears the item-
sets customers are looking. Thereby, it believed it is possible
to perform differentiation for each company.
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