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Abstract In the recent business environment, purchase patterns are changing around the influence
of COVID-19 and the online market. This study analyzed cluster and correlation analysis based on
purchase and product information. The cluster analysis of new methods was attempted by creating
customer, product, and cross-bonding clusters. The cross-bonding cluster analysis was performed
based on the results of each cluster analysis. As a result of the correlation analysis, it was analyzed
that more association rules were derived from a cross-bonding cluster, and the overlap rate was
less. The cross-bonding cluster was found to be highly efficient. The cross-bonding cluster is the
most suitable model for recommending products according to customer needs. The cross-bonding
cluster model can save time and provide useful information to consumers. It is expected to bring
positive effects such as increasing sales for the company.
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Fig. 1. COVID-19 confirmed cases in Korea(2020)

Source: https://coronaboard.kr/
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Table 1. Customer and transaction information items

Customer inf. items Transaction info. items

ono product_name
member_id weight
sex big
age mid
mobile small
join_date small_4th
join_ref sell_price
order_seq last_order_date
order_date buy_ea
reserve_time pay_price
address total_price
receipt_type pay_type
total_weight
milage_price
coupon
dlv_price
branch_no
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Table 2. Integrated information items

member_id receipt_type
sex weight
age mid
order_seq small
order_date_Season small_4th
order_date_Week sell_price
order_date_Hour buy_ea
reserve_time_Season pay_price
reserve_time_Week total_price
reserve_time_Hour pay_type
product_name total_weight
low_kcal_food milage_price
fresh_food coupon
fast_food dlv_price
address
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Table 3. Transaction information according to

classification
Average Transaction fr |  Price Weight
Purchase
Classification equency (won) ©
snacks 36,013 1,827 142 165.7
retngerated B781 | 2932 | 165 5817
remen, can 28,699 2,432 1.78 420.7
fruit, vegetable 21,520 2,393 1.18 3,019.5
water, coffee 17,805 2,513 2.7 2,965.4
flour, olive ail 10,729 2,942 1.33 760.4
meat, egg 8,067 4,183 263 814.1
Clea:ivszhézgp“es 5510 | 2960 | 316 | 11741
kitchen supplies 5,046 2,039 1.60 220.0
marine products 4,408 2,936 127 70.6
tissue 4,050 5,069 261 115.1
hair-body care 2,702 3,868 1.40 400.9
rice-cereals 1,518 31,516 1.06 11,403.0
stationery 1,230 1,406 1.44 16.9
daily necessities 1,108 2,946 1.38 428
pets 498 2,823 1.82 6734

LA ELL ANYE F A 71 HolH 12,7373
F&0t0] 7|24 AP 23, Table 49 2ol
UERRTE o4 1AL 10,77678(84.5%), B 14
1,9717%8(15.5%) =2 Hebgon, 8 317 Ag352 300
(4,733%9)2k 40tH(5,6678)7t 7V & vleZ A
Stal ATt ESt, APHER Hdt Aeadd Bt
A, T22al Bt FA GA] 30tk 407t =2

M2 AAST gl A0 ek

Table 4. Transaction information by customer age group

Average Custom Price Transaction .
ers (won) frequency Weight()
Age

0-20 139 23,758 12.0 13,543

20-29 1,064 24,193 12.0 15,945

30-39 4,733 25,373 12.9 16,720

40-49 5,667 24,967 12.7 16,736

50-60 1,021 22,981 1.3 14,823
Over 60 113 22,581 10.2 9,907

Total 12,737

2020¢ F5AA ‘MAY IS0 9 Bt ol g
L 1,06140Z Fig. 29 Zo] yeygton E3] 8¢9
(1,5227)7 12€9(1,5047)° 2o 2 &2 o|&3F
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Fig. 2. Monthly usage of ‘Company M’ (2020)
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Table 5. Basic statistical analysis of customer clusters
Average Total Age No. of use Price Weight T][ansaction Purchase
requency
Cluster 1 3,083 49.7 9.76 23,567 15,040 12 20.3
Cluster 2 2,377 28.0 7.03 24,938 16,235 12 219
Cluster 3 7,277 39.3 9.93 25,380 17,057 13 226
Table 6. Basic statistical analysis of product clusters
Average Total Age No. of use Price Weight Transaction Purchase Fast food purchase
frequency (rate)
Cluster 1 2,644 40.0 10.31 20,853 8,430 9 15.0 0.00%
Cluster 2 5,005 39.9 9.61 22,474 5,934 10 18.0 100.00%
Cluster 3 5,088 39.5 8.60 29,286 30,875 17 29.4 93.81%
Table 7. Basic statistical analysis of cross—bonding clusters
Average Total Age No. of use Price Weight Transaction Purchase
frequency
Cluster1 690 50.0 10.16 19,5667 8,169 8 14.7
Cluster2 1,288 50.0 9.77 21,498 5,783 10 17.0
Cluster3 1,105 493 9.48 28,477 30,120 16 27.6
Clusterd 464 27.5 7.08 21,507 8,723 9 14.9
Clusterb 966 27.7 6.71 23,147 5914 10 18.0
Cluster6 947 28.6 7.37 28,448 30,444 17 29.3
Cluster7 1,490 39.2 11.38 21,243 8,460 9 15.1
Cluster8 2,751 394 10.57 22,693 6,012 10 18.4
Cluster9 3,036 39.3 8.66 29,843 31,284 18 30.2
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Table 8. Association rules by customer cluster

no Association rules (X — Y) support confidence lift
1 ice cream, frozen cup-cone for ice 0.0097 0.341 9.65
2 cup-cone for ice ice cream, frozen 0.0097 0.273 9.65
3 orange juice grape juice 0.0094 0.192 7.05
4 grape juice orange juice 0.0094 0.345 7.05
5 cucumber green onion 0.0081 0.145 4.11
Cluster 1 .
6 green onion cucumber 0.0081 0.229 4.11
7 pumpkin onion 0.0071 0.150 3.94
8 onion pumpkin 0.0071 0.188 3.94
9 pumpkin bean sprouts 0.0091 0.190 3.01
10 bean sprouts pumpkin 0.0091 0.144 3.01
1 chicken-duck pig 0.0084 0.290 4.89
2 pig chicken-duck 0.0084 0.142 4.89
3 fried food pork-fish cutlet 0.0084 0.202 2.89
4 pork-fish cutlet fried food 0.0084 0.120 2.89
Cluster 5 curry, jjajang pig 0.0084 0.156 2.63
2 6 pig curry, jjajang 0.0084 0.142 2.63
7 instant rice tissue 0.0109 0.161 1.69
8 tissue instant rice 0.0109 0.115 1.69
9 tissue rice 0.0126 0.132 1.57
10 rice tissue 0.0126 0.150 1.57
1 onion potato 0.0122 0.149 2.81
2 potato onion 0.0122 0.231 2.81
3 lettuce pig 0.0124 0.333 2.61
4 perilla leaf pig 0.0111 0.297 2.32
Cluster 5 onion green onion 0.0140 0.170 2.07
3 6 green onion onion 0.0140 0.170 2.07
7 pig chicken-duck 0.0133 0.104 1.93
8 chicken-duck pig 0.0133 0.247 1.93
9 pig green onion 0.0172 0.135 1.63
10 green onion pig 0.0172 0.208 1.63
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Table 9. Association rules by product cluster

no Association rules (X — Y) support confidence lift

1 pumpkin mushroom 0.0159 0.288 3.67

2 mushroom pumpkin 0.0159 0.197 3.67

3 lettuce pig 0.0087 0.261 2.88

4 chicken-duck pig 0.0083 0.259 2.85

Cluster 5 mushroom chili (pepper) 0.0091 0.113 2.29

1 6 chili (pepper) mushroom 0.0091 0.185 2.29

7 mushroom onion 0.0083 0.103 1.86

8 onion mushroom 0.0083 0.150 1.86

9 fish cake bean sprouts 0.0091 0.178 1.77

10 pumpkin pig 0.0083 0.151 1.66

1 pumpkin bean sprouts 0.0112 0.199 2.38

2 bean sprouts pumpkin 0.0112 0.134 2.38

3 pig bean sprouts 0.0114 0.118 1.42

4 bean sprouts pig 0.0114 0.137 1.42

Cluster 5 curry, jjajang pig 0.0124 0.133 1.38

2 6 pig curry, jjajang 0.0124 0.128 1.38

7 curry, jjajang dumpling 0.0130 0.139 1.18

8 dumpling curry, jjajang 0.0130 0.1 1.18

9 tuna coffee 0.0106 0.120 1.05

10 pig dumpling 0.0104 0.108 0.92

1 potato onion 0.0108 0.258 3.98

2 onion potato 0.0108 0.167 3.98

3 lettuce pig 0.0106 0.370 3.65

4 potato pig 0.0106 0.254 2.50

Cluster 5 onion pig 0.0161 0.248 2.45

3 6 pig onion 0.0161 0.159 2.45

7 chicken-duck pig 0.0108 0.244 2.41

8 carrot green onion 0.0114 0.215 1.99

9 onion green onion 0.0130 0.200 1.86

10 cucumber green onion 0.0149 0.185 1.72
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Table 10. Association rules by cross—bonding cluster

no Association rules (X —Y) support confidence lift

1 bag, trash basket cleaning supplies 0.0130 0.231 4.30

2 cleaning supplies bag, trash basket 0.0130 0.243 4.30

3 chili (pepper) mushroom 0.0130 0.273 3.04

4 pumpkin mushroom 0.0203 0.259 2.89

Cluster 5 eggplant stationery 0.0203 0.226 2.89
1 6 rice bath supplies 0.0116 0.157 2.35
7 bath supplies Daily necessities 0.0116 0.174 2.35

8 onion mushroom 0.0101 0.206 2.29

9 food for baby pumpkin 0.0101 0.167 2.13

10 notebook, pencile spinach 0.0130 0.167 2.02

1 tissue wet wipes 0.0142 0.211 2.85

2 wet wipes tissue 0.0142 0.192 2.85

3 bath supplies wet wipes 0.0112 0.172 2.33

4 wet wipes bath supplies 0.0112 0.152 2.33

Cluster 5 pumpkin bean sprouts 0.0142 0.202 1.93
2 6 red pepper sauce salt 0.0142 0.136 1.93
7 tuna wet wipes 0.0135 0.129 1.74

8 wet wipes anchovy, kelp 0.0135 0.182 1.74

9 Chinese cabba salt 0.0105 0.149 1.42

10 air freshener Oral care 0.0120 0.120 1.156

1 ice cream, frozen cup-cone for ice 0.0180 0.465 11.01

2 cup-cone for ice ice cream, frozen 0.0180 0.426 11.01

3 orange juice grape juice 0.0153 0.230 5.44

4 grape juice orange juice 0.0153 0.362 5.44

Cluster 5 orange juiceb bag, trash basket 0.0108 0.162 1.82
3 6 bag, trash basket green onion 0.0162 0.182 1.82
7 energy drinks sports drinks 0.0162 0.162 1.82

8 old snacks tissue 0.0144 0.143 1.49

9 tissue old snacks 0.0144 0.150 1.49

10 soybean milk carbonated water 0.0126 0.141 1.47

1 milk soup, sauce 0.0108 0.217 4.39

2 soup, sauce milk 0.0108 0.217 4.39

3 candy bar chocolate 0.0108 0.250 3.74

4 ketchup olive oll 0.0108 0.217 3.36

Cluster 5 rice cake ketchup 0.0108 0.200 2.99
4 6 wet wipes olive oll 0.0108 0.192 2.97
7 pizza pig 0.0108 0.313 2.84

8 chocolate Instant soup, side dish 0.0108 0.200 2.21

9 flour bean sprouts 0.0129 0.240 2.06

10 gravy pie, cake 0.0216 0.185 1.68

1 perilla leaf cucumber 0.0105 0.297 5.75

2 cucumber perilla leaf 0.0105 0.204 5.75

3 wafers chocolate 0.0105 0.186 2.46

4 chocolate Instant soup, side dish 0.0105 0.139 2.46

Cluster 5 Instant soup, side dish curry, jjajang 0.0105 0.145 154
5 6 udon dumpling 0.0105 0.200 1.54
7 curry, jjajang dumpling 0.0172 0.184 1.41

8 dumpling curry, jjajang 0.0172 0.132 1.41

9 chocolate udon 0.0105 0.151 1.16

10 Pigs' Feet, sundae kimchi 0.0144 0.138 1.06

1 spaghetti spaghetti sauce 0.0147 0.333 5.68

2 spaghetti sauce spaghetti 0.0147 0.250 5.68

3 ketchup mayonnaise 0.0126 0.194 3.77

4 mayonnaise ketchup 0.0126 0.245 3.77

Cluster 5 fried food pork-fish cutlet 0.0126 0.245 2.92
6 6 seasoning spaghetti 0.0105 0.244 2.71
7 low-fat milk rice 0.0115 0.282 242

8 ssamjang instant rice 0.0115 0.216 2.29

9 rice soup tissue 0.0115 0.289 2.26

10 banana tissue 0.0136 0.271 2.12




214 3t=838tsl=2X| H13H H3s

Table 10. (Continued)

no Association rules (X —Y) support confidence lift
1 rice cake pickled radis 0.0120 0.214 3.42
2 pickled radis rice cake 0.0120 0.191 3.42
3 crab stick pickled radis 0.0120 0.205 3.27
4 pickled radis crab stick 0.0120 0.191 3.27
Cluster 5 mushroom green onion 0.0133 0.132 2.84
7 6 green onion mushroom 0.0133 0.286 2.84
7 rice cake ketchup 0.0133 0.227 2.63
8 fish cake crab stick 0.0133 0.148 2.53
9 sugar starch syrup 0.0107 0.190 2.12
10 fish cake garlic 0.0107 0.178 1.72
1 chicken-duck pig 0.0106 0.286 2.82
2 onion pig 0.0109 0.168 1.66
3 tuna coffee 0.0165 0.167 1.65
4 pig bean sprouts 0.0165 0.163 1.65
Cluster 5 A tuna 0.0127 0.156 1.45
8 6 tissue tuna 0.0106 0.136 1.26
7 season the meat frozen rice 0.0134 0.125 1.08
8 pepper, spice onion 0.0120 0.132 1.08
9 oyster sauce chicken-duck 0.0113 0.125 1.04
10 season the pork pig 0.0109 0.115 1.02
1 carrot potato 0.0128 0.234 3.35
2 beef pig 0.0125 0.396 2.34
3 carrot green onion 0.0138 0.251 2.24
4 lettuce pig 0.0177 0.370 2.19
Cluster 5 daikon green onion 0.0102 0.214 1.91
9 6 season the pork pig 0.0128 0.273 1.61
7 rice sweet potato 0.0295 0.263 1.56
8 potato rice 0.0177 0.254 1.50
9 beef cheese 0.0115 0.21 1.25
10 seaweed pig 0.0108 0.202 1.20
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