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Abstract of Master’s Thesis Academic Year 2010

Analyzing customer purchase behavior using RFID

Summary

Consumer ' s preferences are getting more and more diversified recently. Therefore, it is
difficult for companies to catch consumer preferences and also to streamline their operation
and increase their profits. As a method to deal with this problem, companies are trying to
catch and analyze consumer preferences by information technology systems, such as Point Of
Sales (POS) system and improving corporate business processes.

On the other hand, RFID(Radio Frequency IDentification) system has been gradually
adopted in retailing. RFID system is used to improve efficiency of the store operation and
to prevent shopliftings. Although RFID system can capture behaviors, how consumers select
or not select an item, there are few trials that use RFID-captured data to understand the
consumer ' s preferences.

This study shows that the RFID-captured consumer purchase behavior data is used to
improve company ' s business process by proposing and applying three data analysis methods.
The effectiveness of the proposed methods is evaluated through hypothesis validation. Read
consumer purchase behavior data that is disclose by an existing company. In addition, this
study not only shows the effectiveness of the data analysis, but also shows the effectiveness
of the extracted information from the data analysis, to company ' s business process. The
evaluation of the extracted information is done qualitatively by interview some company.

To validate hypothesis, this study process fine data analytics methods. The first is re-
gression analysis between sales data and consumer purchase behavior data. The second is
consumer purchase portfolio(CPP), in which the relation between sales and popularity is
mapped in a quadrant. The Third is domain shift time chart, in which the relation of a
product with others in the same category is plotted. The fifth is the application of Apriori
algorithm to consumer purchase behavior data.

Moreover, the extensibility of the proposed data analytics methods is high. Since the data
assumed in this study is only from conventional POS system and commercially used RFID
system, without consumer attribute data, it is easy for retailers to provide these data to
upper stream companies, such as wholesaler and manufactures. In this sense as well, the
contribute of this study is high.

Keywords:
1. Consumer purchase behavior, 2. RFID, 3. POS, 4. Data mining, 5. Cosmetics

Keio University, Graduate School of Media and Governance

Tetsuro TAMURA
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1 318 | O C2,L80O = 0O 520 0.0538 | 0.5882

1 319 | O L8,S20 = 0O C20 0.0538 | 0.4348

1 320 | O C2,L70 = 0O S10 0.0699 | 0.5909
googo
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Store ‘ No. ‘ Rules 0 Antecedentd = Consequent] | Support | Confidence
1 321 | O0C2,510 = OL70 0.0699 | 0.6842
1 322 | OL7,S10 = 0O C20 0.0699 | 0.4815
1 323 | 0C2,510 = O L8O 0.0538 | 0.5263
1 324 | 0 C2,L.80 = 0OS10 0.0538 | 0.5882
1 325 | OL8,S10 = 0O C20 0.0538 | 0.4000
1 326 | O L9,Sh0 = O S60 0.0591 | 0.7857
2 296 | O C2,L.20 = OS10 0.0533 | 0.7059
2 297 | 0 L2,S10 = 0O C20 0.0533 0.4444
2 298 | 0 C2,510 = 0O L20 0.0533 0.3243
2 332 | O0C4,L70 = 0OS10 0.0533 | 0.6316
2 333 | 0 C4,510 = OL70 0.0533 | 0.4000
2 334 | OL7,S510 = 0O C40 0.0533 | 0.3429
2 338 | 0 C4,1.90 = 0O S20 0.0667 | 0.6000
2 339 | O C4,520 = 0O L90 0.0667 | 0.5000
2 340 | O L9,S20 = 0O C40 0.0667 | 0.3846
2 353 | O C4,L.80 = 0O S30 0.0756 | 0.5000
3 199 | O C1,560 = 0O L0 0.0563 | 0.4242
3 200 | O L9,S60 = O C10O 0.0563 | 0.6667
3 201 | O C1,L.90 = 0O S60 0.0563 | 0.7568
3 238 | 0 C2,L.80 = 0O S20 0.0503 | 0.8929
3 239 | O L8,S20 = O C20 0.0503 | 0.3906
3 240 | 0 C2,520 = 0O L8O 0.0503 | 0.3425
3 250 | 0 C4,L.80 = 0O S30 0.0584 | 0.6905
3 251 | O L8,S30 = O C40 0.0584 | 0.6170
3 252 | 0 C4,S30 = 0O L8O 0.0584 | 0.3718
3 253 | O C4,L.80 = 0O S20 0.0644 | 0.7619
4 360 | 0 C2,540 = O L70 0.0534 | 0.5000
4 361 | O L7,540 = 0O C20 0.0534 | 0.6087
4 362 | O C2,L70 = 0S40 0.0534 | 0.4667
4 363 | 0 C2,540 = 0O L8O 0.0534 | 0.5000
4 364 | O L8,S40 = 0O C20 0.0534 | 0.5385
4 365 | 0 C2,L.80 = 0S40 0.0534 | 0.4118
4 390 | O C2,S30 = 0O L8O 0.0611 | 0.5714
4 391 | OL8,S30 = 0O C20 0.0611 0.5161
4 392 | 0 C2,L.80 = 0O S30 0.0611 | 0.4706

gogooo
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Store ‘ No. ‘ Rules O Antecedent[] =[] Consequent[] | Support | Confidence
4 414 | 0 C2,520 = 0O L8O 0.0611 | 0.5333
5 78 | OCL,L80 = 0O S6e0 0.0606 | 1.0000
5 79 | OL8,S60 = O C10 0.0606 | 1.0000
5 80 | OC1,S60 = OL8O 0.0606 | 0.2000
5 87 | 0C4,L.90 = 0O S60 0.0606 | 0.6667
5 88 | 0C4,560 = OLIO 0.0606 | 1.0000
5 89 | 0OLY,S60 = OC40 0.0606 | 0.5000
5 90 | OC1,L10 = OS60 0.0606 | 1.0000
5 91 | OL1,S60 = OC10 0.0606 | 0.5000
5 92 | O0C1,560 = OL1O 0.0606 | 0.2000
5 93 | 0OLY9,S1IO = OC20 0.0606 | 1.0000
6 330 | O C1,L80 = 0O S50 0.0541 | 0.5333
6 331 | O L8,S50 = O C10 0.0541 | 0.4211
6 332 | 0 C1,550 = OL8O 0.0541 | 0.3810
6 333 | 0 C1,L80O = O S60 0.0541 | 0.5333
6 334 | OL8,S60 = O C1O 0.0541 | 0.4706
6 335 | 0 C1,560 = O L8O 0.0541 | 0.2162
6 336 | O C4,L.80 = 0O S50 0.0541 | 0.6667
6 337 | ODL8,Sh0 = 0O C40 0.0541 0.4211
6 338 | 0 C4,550 = O L8O 0.0541 | 0.2963
6 504 | O C1,L10 = 0O S60 0.1284 0.8261
7 170 | O C4,550 = 0O L8O 0.0556 | 0.8333
7 171 | O C4,L80 = O ShO 0.0556 | 0.6250
7 172 | O L8,Sh0 = 0O C40 0.0556 | 0.2500
7 182 | 0 C1,510 = 0O L8O 0.0556 | 0.7143
7 183 | O C1,L80 = 0O S10 0.0556 | 0.6250
7 184 | O L8,S10 = 0O C10 0.0556 | 0.3333
7 212 | 0 C2,540 = O L8O 0.0778 | 1.0000
7 213 | OL8,S40 = 0O C20 0.0778 | 0.7778
7 214 | O C2,L.80O0 = 0O 540 0.0778 | 0.2500
7 218 | O L9,S20 = O C20 0.0667 | 0.6667
8 153 | 0 C4,L90 = 0O S10 0.0620 | 0.6538
8 154 | 0 C4,510 = 0O L0 0.0620 | 0.6071
8 155 | O L9,S10 = 0O C40 0.0620 | 0.3148
8 177 | O L2,S60 = 0O C10 0.0620 | 0.7391
googdd
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Store ‘ No. ‘ Rules 0 Antecedentd = Consequent] | Support | Confidence
8 178 | O C1,L.20 = 0O S60 0.0620 | 0.6296
8 179 | O C1,860 = 0O L20O 0.0620 | 0.2576
8 183 | 0 C2,540 = O L90O 0.0511 | 0.7368
8 184 | O L9,540 = 0O C20 0.0511 0.4828
8 185 | O C2,L.90 = 0O S40 0.0511 | 0.4000
8 186 | 0 C2,540 = 0O L8O 0.0511 | 0.7368
9 81 | O0C4,L70 = OS10 0.0597 | 1.0000
9 82 | 0C4,510 = OL70 0.0597 | 0.6667
9 83 | OL7,S10 = 0O C40 0.0597 | 0.4000
10 188 | O L6,S60 = O C10 0.0548 | 1.0000
10 189 | O C1,560 = 0O LeO 0.0548 | 0.8000
10 190 | O C1,L60 = 0O S60 0.0548 | 0.8000
10 257 | 0 C1,S50 = 0O LoO 0.0548 | 0.5714
10 258 | 0 C1,L.90 = 0O Sh0O 0.0548 | 0.5000
10 259 | 0 L9,S50 = O C10 0.0548 | 0.5000
10 263 | O C1,L90 = O S20 0.0548 | 0.5000
10 264 | 0 C1,520 = 0OL9O 0.0548 | 0.6667
10 265 | 0 L9,S20 = OC10 0.0548 0.4444
10 272 | 0C2,L.90 = 0O S20 0.0685 | 0.5556
11 278 | O C1,L.90 = 0O S60 0.0694 | 0.8333
11 279 | O C1,S560 = 0OL9O 0.0694 | 0.6250
11 280 | O L9,S60 = O C10 0.0694 0.4167
11 281 | O C1,L.8O = O S60 0.0556 0.7273
11 282 | 0 C1,S60 = 0O L8O 0.0556 | 0.5000
11 283 | O L8,S60 = 0O C10O 0.0556 | 0.3636
11 371 | 0 C2,S30 = 0O L0 0.0625 | 0.6429
11 372 | 0 C2,L.90 = 0O S30 0.0625 | 0.6000
11 373 | 0D L9,S30 = 0O C20 0.0625 | 0.6923
11 386 | 0 C2,540 = O L70 0.0556 | 0.8000
12 282 | O C2,L.80 = O S5HO 0.0522 0.4667
12 283 | 0 C2,550 = 0O L8O 0.0522 | 0.4375
12 284 | O L8,S50 = O C20 0.0522 | 0.3889
12 285 | O C2,L80 = O S20 0.0522 | 0.4667
12 286 | 0 C2,520 = 0O L8O 0.0522 0.4667
12 287 | O L8,S20 = O C20 0.0522 0.4118
goooo
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Store ‘ No. ‘ Rules 0 Antecedentd = Consequent] | Support | Confidence

12 303 | O C4,L.90 = 0O S10 0.0522 0.6364
12 304 | 0D L9,S10 = 0O C40 0.0522 0.4375
12 305 | O C4,510 = O L0 0.0522 0.4118
12 324 | O C4,L.80 = 0O S50 0.0522 0.5385
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’ Store ‘ No. ‘ Rules O Consequent] =[] Antecedent[] ‘ Support ‘ Confidence

6 333 | OCL,L8O = O S60 0.054 0.533
11 281 | O C1,L.8O0 = 0O S60 0.055 0.727
) 78 | OC1,L80 = 0O S60 0.060 1
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