Tap chi Phdt trién Khoa hoc va Céng nghé - Kinh té - Ludt va Qudn ly, 3(1):28- 36

Nghién citu

Bai toan phan nhém déi véi khach hang mua sam tai siéu thi
Coopextra Thu Duc

Lé Hong Dién*, Nguyén Phic Son, Pham Hoang Uyén, Lé Van Hinh

TOM TAT

Phan khuc khach hang (customer segmentation) la qué trinh phan nhém khach hang dua trén cac
déc diém chung nhu hanh vi, théi quen mua sém va st dung dich vu clia ho ...dé cac cong ty,
doanh nghiép c6 thé tiép thi cho ting nhom khach hang mét cach hiéu qua va phu hgp hon.
Phan khuc khach hang gitip cho cac nha tiép thi hiéu hon vé khach hang ciing nhu dua ra cac
muc tiéu, chién lugc va cac phuong thic tiép thi cho cac nhom ddi tuong khac nhauTrong bai
bdo nay, chiing t6i nghién clu bai todn phan khic khach hang théng qua céc phuong phép phan
cum (clustering methods) trong théng ké va hoc may khéng gidm sat (unsupervised learning). Cac
thuat toan dugc dung la K-means va Elbow von la cac thuat toan néi tiéng da dugc Ung dung thanh
cong trong nhiéu linh vuc nhu marketing, sinh hoc, thu vién, bao hiém, tai chinh... Muc dich ctia
viéc phan cum la tim ra cac phan khuc thj trudng cé y nghia. Tuy nhién, viéc lua chon clng nhu
thay d6i cac tham s6 clia thudt todn dé cho cac thudt todn nay tré nén hiéu qua trong viéc tim ra
cac phan khuc thi trudng cé y nghia dé van con la mét thach thic hién nay. Trong bai bao nay,
chuing téi da tién hanh nghién ctu trién khai cho mét bo di lieu khach hang tai siéu thi CoopExtra
Tha Buc va dat dugc mot s6 phan khic hitu dung, hia hen sé gitp viéc cham séc, tiép thi khach
hang hiéu qua hon.
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K-means, phuang phap Elbow

GIGI THIEU

Phan tich khach hang la mét nhanh cyc ky quan trong
trong viéc phan tich di liéu kinh doanh!. Tim hiéu
hanh vi, ghi nhin théi quen mua sim, ndm bdt s&
thich khéch hang v.v... Iudén dugc cdc doanh nghiép
d4u tu bai ban nhim tao ra loi thé canh tranh lau dai.
Nhom khach hang cia mot cong ty thudng da dang
vé thanh phén, khéc nhau vé d6 tudi v.v... tit d6 dan
dén tam ly mua sdm rat khéc nhau. Do d6, cdc doanh
nghiép thuong phai phan chia khach hang ra thanh
cac nhom c6 nhiing dic diém tuong tu nhau, ti d6
dua ra cac chién lugc san xudt, tiép thi sén phdm nhim
dap ting t6t hon nhu cdu mua sdm, ting doanh thu
cdng ty. C6 nhiéu cich d€ phan chia hay phin cum
khéch hang. Trudc day, bo phan marketing phan cum
cha yéu dya vao céc thong tin truyén théng nhu:

« Nhan khiu hoc (bao gom d¢ tudi, gidi tinh, thu
nhap va gido duc)

« Tam Iy hoc (nhu tang 16p xa hoi, 16i séng va dac
diém c4 tinh)

« Diiliéu hanh vi (bao gom thoi quen chi tiéu)

« Thong tin dia ly (thi trdn, quén, thanh phd, tiéu
bang, qudc gia cu tru).

Ngay nay, v6i cac thanh tyu cta khoa hoc di liéu
trong cudc cach mang céng nghiép 4.0, doanh nghiép
bét dau thu thap va xtt ly dii liéu khéch hang mot cach
bai ban va chi tiét hon nhiéu. Viéc nay gitp bo phén
chiam soc, tiép thi khach hang c6 diéu kién hiéu siu
hon hanh vi mua sim, thoi quen, s& thich vv...
Ciu truc bai bdo gom cac phan:

« Gidi thiéu

 Phuong phép nghién ctiu

o Mo ta di liéu

o Céc két qua phan tich chinh

o Thdo luin

« Kétluan

Trich dan bai bao nay: Héng Dién L, Phuc Son N, Hoang Uyén P, Van Hinh L. Bai todn phan nhém ddi
véi khach hang mua sam tai siéu thi Coopextra Thi Dic. Sci. Tech. Dev. J. - Eco. Law Manag.; 3(1):28-36.
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PHUONG PHAP NGHIEN CUU

Phuong phdp nghién ctGu chinh ctua dé tai nay la
phuong phap phan cum?. Phan cum la mét ki thuat
Machine Learning phé bién dé phan tich dt liéu dugc
st dung trong nhiéu linh vic nhu marketing, y té, sinh
hoc...ciing nhu nghién cttu kinh té, tai chinh.

Phén cum la qud trinh phan loai cic diém dit liéu vao
cdc nhom cuy thé. Trong do, cic diém di liéu trong
cung mdt nhdm phai c6 cac thudc tinh tuong tu (sim-
ilar features) va ngugc lai, cdc diém trong cdc nhém
khdc nhau phai c¢6 cac thudc tinh khong giong nhau
(dissimilar features). D¢ do khoang cach d€ danh gia
d¢ tuong tu gitia cic diém di liéu.

Muc tiéu cua phan cum 1a tim ra cac nhom di liéu
tuong dong. Tuy nhién, khong c6 tiéu chi nao dugc
xem 14 t6t nhat d€ ddnh gid hiéu qua ctia phan cum,
diéu nay phu thudc vao muc dich ctia phan cum.

Céc phuong phdp phin cum c6 thé dugc chia thanh
hai loai co ban: phén cum theo cép bac (Hierarchi-
cal clustering) va Partitional clustering. Hierarchi-
cal clustering tién hanh hop nhit lién tiép cdc cum
nhé thanh cdc cum 16n hon hodc bang céch tdch cac
cum I6n thanh cdc cum nhoé hon. Partitional cluster-
ing 1a cac phuong phap phan nhom dugc stt dung dé
phén loai cdc quan sat trong mot tap di liéu thanh
nhiéu nhém duya trén su gidng nhau ctia chung. Cac
thuat todn yéu cdu ngudi dung chi dinh s6 lugng
cum dugc tao. Trong bai bao nay chung t6i st dung
phuang phép phan cum phé bién d6 1a phiong phép
K-means?>.

Phan cum K-means (MacQueen, 1967) la thuat todn
hoc may khong dugc gidm sat dugc st dung d€ phan
nhom cac d6i tugng da cho vao k cum, trong dé k
dugc chi dinh truge. Trong phan cum K-means, moi
cum dugc biéu dién bing tdm ctia né (centroid) tuong
{ing véi trung binh cfia cdc diém dugc gan cho cum?.
Y tudng chinh ctia thuat todn K-means la x4c dinh céc
cum sao cho total within-cluster variation 12 nhé nhat
v6i dinh nghia total within-cluster variation nhu sau:

k k
tot.withiness = Z W (Cy) = Z Z (i — )2
k=1 k:lx,ECk
Trong do, x; 1a diém dit liéu thudc cum Cy, py 1a gid
tri trung binh ctia cdc diém trong cum Cy.
Thuéat toan K-means c6 thé tém tat nhu sau

1. Chi dinh s6 lugng cum k.

2. Chon ngiu nhién k diém tu tdp di liéu lam
trung tdm (centroids) cho k cum.

3. Tinh khoang cich giita cdc diém dén k tim
(thudng dung khoang cach Euclidean).
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4. Nhoém cac d6i tugng vao nhom gén nhat.

5. Xac dinh lai tAm mdi cho cidc nhém bang cich
tinh gid tri trung binh cho céc diém dit liéu trong
cac cum tuong ung.

6. Thuc hién lai buéc 3 cho dén khi khong c6 su
thay d6i nhém nao ctia cac diém di liéu

MO TA DU LIEU

B¢ dii liéu khach hang thu thip dugc c6 475 diém di
liéu tii cic khach hang mua sdm tai siéu thi CoopExtra
quén Tha Duc. Dé ¢6 duge bo dit liéu nay, ching toi
thuc hién thu hdéa don mua hang ctia 475 khach hang.
Sau d6 thuc hién cic thao tac tién xu ly di liéu. Bo
dit liéu bao gom chi tiéu cho 1 14n mua sdm ctia khach
hang tai siéu thj trén cdc danh muc san phdm da dang.
S6 thudc tinh: 15. Dic diém cua tép di liéu: Da bién.
Dic tinh thudc tinh: numeric va character.

Mot méu dii liéu (Hinh 1) bao gém cac quan sat tii b
dit liéu trén dugc thyc hién bang phin mém R:
Chung ta sé khai thac dit liéu thong qua quan sat mo
ta thong ké cua tap di liéu dé biét mot s6 thong tin vé
tiing thudc tinh va méi quan hé gita cic thudc tinh
nhu thé nao.

Hinh 2 la bang thong ké mo ta ctia b di liéu duge
thuc hién bing ham summary() trong R.

Nhin vao biéu dién Boxplot cho bd dii liéu (Hinh 3)
dugc vé bang ham boxplot() trong R, ta thdy méi tinh
néng c6 rat nhiéu cac diém ngoai 1é.

Chung ta loc cdc outlier (Hinh 4) béng céch st dung
khoang cach Cook. Trong théng ké, khodng cach
Cook dugc dung d€ xét anh hudng ctia diém di liéu
khi thyc hién phan tich héi quy binh phuong nho
nhit. Khoang cach nay dugc dat theo tén ctia nha
thong ké ngudi My R. Dennis Cook, nguoi da dua ra
khai niém nay vao ndm 1977.

Céc outlier c6 thé lam anh hudng dén do6 chinh xac
ctia mo hinh phén tich du doan. Tuy nhién trong phin
khiic khach hang, néu x6a b céc outlier thi chiing ta
¢6 thé b 15 nhiéu thong tin hitu ich vé khach hang.
Day c6 thé la céc khich hang thudc phan khic tdim
cao mang lai gia tri cho doanh nghiép. Do d6, doanh
nghiép cin phan tich dé c6 cach tiép can va dich vu
chidm séc khach hang phu hgp.

CAC KET QUA PHAN TiCH CHINH

Trong phdn nay chung ta sé st dung ham K-means
trong ngon ngii 14p trinh R d€ phan khic khach hang
thanh cdc nhom riéng biét dua trén thdéi quen mua
hang dya vao tip di liéu trén. Thuit toan xac dinh
dugc phan khic hodc cum khach hang c6 su tuong
quan nao do.
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STT LOAITHE Banh_keo
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Hinh 1: Mau dit liéu.
Det_may Do_dung_gia_dinh Do_hop Do_uong
Min. E 0 Min. : 0 Min. : 0 Min. 0
1st Qu.: 0 1st Qu.: 0 1st Qu.: 0 1st Qu.: 0
Median : 0 Median : 0  Median : 0 Median : 0
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3rd Qu.: o] 3rd Qu.: 24600 3rd Qu.: 20138 3rd Qu.: 19150
Max. 1704000 Max. 12451700 Max. 1496000 Max. 13609000
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Hinh 2: Théng ké mé ta cia bo dir liéu.
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Hinh 3: Biéu dién Boxplot.
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Influential Obs by Cooks distance
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Hinh 4: Cac outlier ctia b6 dif liéu (S& dung ham cooks.distance() trong R dé vé).

Trudc tién ta tién hanh tai bo di liéu va chuén héa bd
dit liéu bang ham scale() trong R.

Thuat toan K-means chi dinh chon s6 cum k dugc tao.
Hiéu qua ctia thuét todn phu thudc vao viéc chon s6
cum k. Véy lam thé nao dé€ xac dinh lugng cum t6i
uu trong tap di liéu phan tich? Ham fviz_nbclust ()
[trong goi factoextra] cung cip mot gidi phap dé ude
tinh s6 lugng cum t6i vu. Va phuong phép st dung &
day la phuong phép Elbow2. Dua vio thuét toan phan
cum cho cac gia tri k khac nhau, thuong la ti 1 dén
10. V6i mdi k, tinh total within-cluster sum of square
(WSS). Sau d6 vé duong cong WSS theo s6 cum k. Vi
tri u6n cong ctia d6 thi dugc xem 1a s6 cum téi uu.
Chuing ta thu dugc két qua nhu Hinh 5.

Phuong phap Elbow ggi y cho ching ta chon cum t6i
uu 1a k=4. Thuc ra chung ta c6 thé chon Két qua sai
léch 1 don vi, tlc la k=3 hodc k=5. Trong bai nay
ching t6i chon k=4. Sau d9, thyc hién phan cum st
dung thuét toan K-means véi k=4 va thu dugc hinh
anh phan cum nhu trong Hinh 6).

Mbi mét mau tugng trung cho mot nhém khach hang
c6 thé c6 chung moét dic diém mua sim nao do.
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Chung ta sé tim hiéu va phén tich tiing phan cum dé
tim ra ddc diém chung ctia m6i nhom 1a gi.

Trong phin cym 1 bao gom 7 khéach hang. Nhin vao
Hinh 7, ching ta nhan thiy ring da phan khéach hang
trong phin cum nay mua sdm rat nhiéu cho cac mit
hanghéa my ph&m_vé sinh, dac biétla ciéckhach hang
$6 3,6,7. Trong khi s6 tién trung binh khach hang chi
trd cho hoa my phdm_vé sinh trén toan b dii liéu chi
12121745 (VND).Déay hau hétla cac khach hang thudc
loai thé vang.

Trong phan cum 2 (Hinh 8) ¢6 18 khach hang. Tit ca
cac khach hang trong nhém nay déu chi tiéu rit nhiéu
vao cac mat hang d6 dung gia dinh. Ngoai ra ching ta
con khai thac thém dugc mot s6 thong tin dang chu
y. Nhu khach hang s6 4 ngoai d6 duing gia dinh con
mua s§ lugng 16n mat hang héa my phdm_vé sinh.
Hay nhu khéch hang s6 3 con mua sim thém nhiéu
cac mat hang héa my phdm_vé sinh va may méic_phu
kién, khach hang s6 7, 8 con chi rat nhiéu cho san
phém do6 uéng.

Trong phan cum 3 (Hinh 9) ¢6 105 khach hang. Nhin
vao bang dii liéu trong phan cum nay chung ta thiy c6
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Optimal number of clusters
Elbow method
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Hinh 5: S8 cum t8i uu (s&f dung Ham fviz_nbclust () trong g6i factoextra ciia R dé vé).
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Hinh 6: Két qua phan cum véi k=4.
STT LOAT_THE Banh_keo Det_may Do_dung_gia_dinh Do_hop Do_uong Gia_vi Hoamypham_vs Maymac_phukien Rau_cu_qua  Sua Thuc_pham Thuc_pham_san Thuc_pham_song
<dbl> <chr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
1 97 vang 0 0 102300 109500 95000 313400 1407000 0 184510. 0 59100 10000 0
2 198 vang 0 0 0 0 45000 101800 1338600 0 31800 177500 0 0
3 280 vang 0 0 0 0 0 0 1616700 0 0 0 0 0 0
4 360 vang 0 0 0 0 0 168400 1051500 0 0 662400 0 0 0
5 411 Khong 20200 54000 27000 60200 0 0 1367300 262700 324605. 485600 0 15977 0
6 536 vang 0 0 0 0 0 0 1699000 0 0 0 0 0 0
7 681 Bac 0 0 0 0 0 0 2130800 0 0 0 0 0 0

Hinh 7: Dt liéu cGia phan cum 1.



Tap chi Phdt trién Khoa hoc va Céng nghé - Kinh té - Ludt va Quan ly, 3(1):28- 36

STT LOAI_THE Banh_keo Det_may Do_dung_gia_dinh Do_hop Do_uong Gia_vi
db1> 7> <d

Hoamyphan_vs Maymac_phukien Rau_cu_qua
<dbT> <db 1>

Sua Thuc_pham Thuc_pham_san Thuc_pham_song
dbl> <dbl> <dbl> <db>

<dbl> <chr> < b1> <dbl> <dbl> <dbl> ib <dbl> <

1 3 Khong 60900 0 1430100 0 105000 130700 359800 0 0 36000 [ 0
2 26 Dong 0 0 1031500 0 10500 8900 132700 29000 19327 0 23500 0 25514.
3 49 pong 33900 43800 1734800 23300 6200 19600 766700 1192900 80680 0 23800 197506. 60691.
4 93 vang 0 0 2451700 0 0 0 1746000 0 0 0 0 0
5 95 Bac 0 0 1595200 9500 34200 68500 0 0 187549 52000 153500 52978. 64170
6 96 Bac 0 0 2258500 [ 0 39900 35000 0 58698 0 48700 55800 110357.

117 vang 29400 0 1024300 0 1069500 34900 0 0 0 0 0 0
8 118 Khong 0 54000 2086300 0 1365200 54000 0 0 0 0 50100 0 0
9 153 Bac 0 0 796900 0 0 332800 11900 0 482293. 35400 0 0 109335.
10 165 vang 0 0 1737900 0 0 0 0 0 0 0 0 0 0
11 222 Khong 0 0 1029000 0 0 0 829900 0 0 0 0 0 0
12 224 khong 0 376700 1469000 0 0 0 0 0 0 0 0 0 0
13 241 pong 0 0 815000 0 0 0 0 0 0 0 0 0 0
14 255 Khong 0 0 815300 37200 0 36100 61900 0 243712, 0 24900 148800 333907
15 267 Bac 31900 146200 1311000 0 0 0 117200 563300 0 0 0 64160 0
16 277 Khong 0 0 1059000 0 0 0 0 0 0 0 99000 0 0
17 415 Khong 27800 0 1283800 [ 7400 75000 193500 98000 0 161900 7200 [ 353963
18 514 Bac 0 0 939000 0 0 0 0 0 0 0 0 0 0

Hinh 8: Dit liéu ciia phan cum 2.

mot s6 lién hé gitia cac khach hang nhung chua thuc
su 10 rang. Do d6, ching ta cdn thyc hién phan cum
mot 1an nita d€ tim ra nhém khach hang cu thé hon.
V6i cac buéde thuc hién phan cum tuong tu nhu trén
cho dii liéu ctia phén cum 3, ta thu dugc 4 phin cum
tuong tGng (Hinh 10). D€ tranh sy nham lan, ching
toi ki hiéu cac nhém nho trong phan cum 3 nay lan
lugtla cic nhom 3.1, 3.2, 3.2, 3.4.

Nhoém déu tién dugcloc ra c6 8 khach hang (Hinh 11)
thudc nhém chi tiéu nhiéu cho sin phdm dé udéng
trong khoang tti 548500 (VND) dén 1192500 (VND).
Nhoém 3.2 (Hinh 12) ¢6 16 khach hang tap trung
mua sdm trén muc trung binh cho cdc mit hang may
méc_phu kién trong khoang tit 259000 (VND) dén
1130000 (VND).

Nhom 3.3 (Hinh 13) c6 26 khach hang déu chi tiéu
trén muc trung binh cho cdc mat hang thuc phdm
tuoi séng. Chi tiéu trung binh ctia nhém nay vao mtic
409172 (VND).

Nhém 3.4 (Hinh 14) tip trung vao nhom khéach
hang mua cdc san phdm héa my phdm_vé sinh trong
khoang tti 253850 (VND) dén 764800 (VND). Nhém
nay chi tiéu trén miic trung binh va it hon so v6i phan
cum 1. C6 thé hiéu day 1a nhém phan khic tdm trung
va nhom trong phin cum 1 1a phan khuc tdm cao hon.
Nhu véy, sau khi phan tich phan cum 3 ching ta tim
ra dugc mot s6 thong tin hiiu ich vé khach hang.
Phan cum 4 (Hinh 15) 1a phan cum c6 nhiéu khach
hang nhét 328 khach hang. Tuy nhién nhin vao bang
dii liéu clia phan cum nay, ching ta khong thay mai
lién hé gidta cic khach hang. Va hdu hét cac khach
hang chi tiéu cho cac mat hang déu & muc thdp. Day
c6 thé1a ho ca thé gia dinh mua sdm khong theo quy
luét nao.

THAO LUAN

bé ¢6 dit liéu phuc vu cho nghién ctu nay, nhém
nghién ciiu da Ién ké hoach t6 chic va thu thap di
liéu. Sau d6 tién hanh phén tich di liéu bing ngén
ngii 1ap trinh R. Trong bai bdo nay, thuat toan st dung
phin cum khach hang 1a thuat toan K-means.Uu diém
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ctia thudt todn K-means1a don gidn va hiéu qua, ¢4 thé
thuc hién trén bo dii liéu 16n. Dinh huéng nghién ctiu
ctia nhom trong tuong lai la mé rong nghién ctiu nay
bang céch thém vao bo dit liéu cac bién mdi va thuc
hién thuét toan phan cum khac nhu phan tich thanh
phén chinh (PCA), phin cum theo phén cép hodc
thuat todin DBSCAN (Density-based spatial cluster-
ing of applications with noise) > d€ c6 nhiing géc nhin
khéc ma thuét todn K-means khong nhin thdy. Tu d6
tim ra nhiing phan khidc khéch hang méi cu thé va y
nghia hon.

KET LUAN

T6ém lai, qua qua trinh phén tich va thtt nghiém béng
phuong phép Elbow nhém nghién ctiu da tim ra dugc
$6 phan cum thich hgp la 4 cum tuong ting v6i 4 phin
khuc khach hang khac nhau. Tu d6 tim dugc mot s6
phén khuc c¢6 y nghia nhu:

 Phén cum 1 la nhiing khach hang tap trung vao
mat hang héa my phdm va vé sinh.

 Phén cum 2 tép trung vao mat hang d6 dung gia
dinh. Day déu la nhiing khach hang chi tra trén
muic trung binh rit nhiéu.

« Trong phin cum 3, ching ta cing tim dugc
cac phan khuc khach hang cho nhém d6 udng
(nhom 3.1), nhém may mac va phu kién (nhém
3.2), nh6ém thuc phdm séng (3.3), nhém héa my
phdm va vé sinh (nh6ém 3.4, phin khuc nay thip
hon trong phin cum 1).

Nghién ctiu phan khic khach hang 1a viéc lam can
thiét d6i v6i mot cong ty hay doanh nghiép. Thong
qua cac phan khuc khach hang trén phin nao giup
doanh nghiép tim hiéu, nim bt dugc hanh vi mua
sdm cta khach hang d€ c6 nhiing giai phép riéng,
chién lugc quang cio, tiép thi va dich vu chim s6c
khach hang hiéu qua véi sy khac biét du 1a nho trong
mobi nhom khéch hang.
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STT LOAI_THE Banh_keo Det_may Do_dung_gia_dinh Do_hop

Do_uong Gia_vi Hoamypham_vs Maymac_j phukwen Rau_cu_qua
7> b1

sua Thuc_phan Thuc_phan_san Thuc_phan_song
<db1>

<dbl> <chr> b 1> b 1> <dbl> <dbl> <dbl> «dbl <db <dbl> <dbl> db 1>
1 7 vang 0 0 202800 0 1134000 100000 0 0 0 0
2 21 vang 67800 0 0 218000 0 MGOD 549100 50700 0 175200 MSOO 0 35490
3 24 Bac 0 0 0 171380 0 112200 453800 ) 0 546700 0 0 173162
4 27 vang 0 0 0 0 93000 159400 63000 0 14732. 258900 168000 12000 203548
5 28 khong 0 0 0 0 55500 60000 188500 0 61338 177600 152200 0 0
6 29 vang 126500 0 163000 34500 0 114000 248700 0 0 224800 111500 21400 94700
7 30 vang 0 0 35700 0 0 56500 157000 0 0 0 214200 24450 596688
8 34 vang 0 0 56600 0 192000 227000 81979. 0 169800 137176
9 43 vang 0 316800 0 164700 430100 0 0 413900 0 166300 16000 0
10 45 Khong 23100 0 0 19900 0 0 587600 0 30000 0
# . with 95 more rows
>
= » A
Hinh 9: Dit liéu cGia phan cum 3.
0 2e+008e+00Be+0058e+005
1e+006
[ 8e+005
| Be+005
[ 4e+005
| 2e+005
o =
X4$Thuc_pham_soad 8
2e+005
4e+005
6e+005
x 4 2 a 2
Hinh 10: Ket qua phan cum ctia cum 3.
STT LOAT_THE Banh_keo Det _may Do_dung_gia_dinh Do_hop Do_uong Gia_vi Hoamypham vs Maymac_phukien Rau_cu_qua sua Thuc_pham Thuc_pham_san Thuc_pham_song
<dbl> <chr> <dbl> ib1> <dbl> <dbl> <dbl> 7> <dbl> <dbl> <dbl> <dbl> <dbl> 7>
1 7 vang 0 0 MSOO 0 1134000 0 100000 0 0 0 0 0
2 124 vang 0 0 0 0 793000 0 185000 0 D 326400 0 0 0
3 139 Bac [ 0 580900 106100 588000 0 388500 0 74600 25200 0 35376 23142
4 223 khong 0 0 0 0 1062600 0 0 0 0 0 0
5 400 Khong 0 0 0 0 1192500 0 0 0 0 0 0 0 0
6 407 vang 0 0 0 0 717800 0 436000 0 0 0 0 0 0
7 663 vang 152800 0 0 120400 599800 0 45500 142000 94108. 284000 0 0 0
8 671 vang 134500 0 327500 250200 548500 0 90500 0 55970. 41690 90900 0 206955.
>
b (P =
Hinh 11: D& liéu cia nhém 3.1.
STT LOAT_THE Banh_keo Det_may Do_dung_gia_dinh Do_hop Do_uong Gia_vi Hoamypham_vs Maymac_j phukwen Rau_cu_qua Sua Thuc_pham Thuc_pham_san Thuc_pham_song
<dbl> <chr> db > dbh <db1> <dbl> <dbl> <dbl> \dDL <dbl> <db]l. 1> <dbl>
1 43 vang 0 316800 164700 430100 0 MQOO 0 166300 16000 0
2 47 vang 0 0 37¢ 00 62500 0 13800 647100 934800 %898. 21400 231200 [ 181103.
3 106 vang 0 0 161400 0 235400 261000 449000 39204 0 42800 0 168381
4 152 khong 0 0 500 0 512000 319100 0 1130000 13900 213600 0 0 24780
5 157 vang 0 0 7000 0 0 36000 869900 0 0 123550 7900 200216
6 166 vang 0 0 29000 17400 0 40000 0 828000 15346 139000 0 60000 160050
7 167 Khong 34900 0 20500 255300 171000 30000 261000 488800 0 12400 102300 44200 0
8 229 vang 59100 0 733242. 131000 168000 0 442500 442000 59364 278000 307500 21620 0
9 271 vang 0 0 152000 0 276500 52300 0 577000 98280. 0 0 33772 127900
10 279 vang 103800 0 14800 0 106100 91200 147900 375000 0 0 0 0 0
11 357 vang 70000 0 0 496000 33600 69800 336500 633500 82284. 11400 0 204000 347693
12 373 Khong 0 0 0 11400 0 0 1098500 [ [ 0
13 413 Khong 0 0 588000 81000 0 0 284200 311800 87700 0 0 0 349288
14 433 vang 0 0 73814 0 [ 56000 444000 155924 0 134548 67100 138374
15 504 vang 119000 0 528500 0 134900 0 97600 259000 124322 56000 136700 55000 26000
16 667 Khong 65500 0 231800 51500 20600 39000 537000 0 275000

Hinh 12: Dif liéu cia nhém 3.2.
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STT LOAI_THE Banh_keo Det_may Do_dung_gia_dinh Do_hop Do_uong Gia_vi Hoamypham_vs Maymac_phukien Rau_cu_qua

<dbl> <chr> <dbl> <dbl> <dbl> <dbl> <dbl>

<dbl>

Sua Thuc_pham Thuc_pham_san Thuc_pham_song

<dbl> <dbl> <dbl> <dbl> <dbl> <dbl>

1 27 vang 0 0 0 0 93000 159400 63000 0 14732. 258900 168000 12000 203548
2 30 vang 0 0 35700 0 0 56500 157000 0 0 214200 24450 596688
3 34 vang 0 0 0 56600 0 192000 0 227000 81979. 0 169800 0 137176
4 80 vang 0 0 0 108400 0 0 0 0 410115. 0 240700 24698 257084
5 131 Khong 0 0 0 0 0 0 0 0 816480
6 143 Bac 18700 69000 0 49300 52000 211600 18900 0 121145. 111600 218400 0 192010
7 154 vang 211000 0 0 195000 127100 78000 0 0 127904. 56700 150550 23800 243686
8 168 vang 17200 0 0 0 ] 0 210000 0 677747 0 0 0 425185.
9 183 Khong 43000 0 68800 146000 0 0 0 27600 104895 32200 0 0 464159.
10 228 vang 0 0 168500 29500 189000 0 268000 218165. 66900 15000 0 153872.
# ... with 16 more rows
:
. N .
Hinh 13: D liéu ciia nhéom 3.3.
STT LOAI_THE Banh_keo Det_may Do_dung_gia_dinh Do_hop Do_uong Gia_vi Hoamypham_vs Maymac_phukien Rau_cu_qua  Sua Thuc_pham Thuc_pham_san Thuc_pham_song
<dbl> <chr> <dbl> <dbl> <db <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <db1>
1 21 vang 67800 0 0 218000 0 748600 549100 50700 0 175200 294500 0 35490
2 24 Bac 0 0 0 171380 0 112200 453800 0 0 546700 0 0 173162
3 28 Khong ] 0 0 55500 60000 188500 ] 61338 177600 152200 0
4 29 vang 126500 0 163000 34500 0 114000 248700 0 0 224800 111500 21400 94700
5 45 Khong 23100 0 0 19900 0 587600 0 0 30000 0 0 ]
6 46 vang 95400 0 263800 45000 0 324000 0 121054 157800 0 0 0
7 51 Khong 145000 0 0 35300 98000 21400 284900 0 47250 0 120000 36400 ]
8 61 vang 11200 0 87000 0 26000 215600 286400 45000 172646. 0 0 0
9 92 Bac 34000 0 0 95400 0 374100 364800 129000 32589. 705500 84200 35000 29900
10 99 Khong ] 0 290000 0 0 90600 569300 0 59927. 37500 20400 89262. 136780
# ... with 45 more rows
> |
. S A
Hinh 14: Dit liéu ciia nhom 3.4.
STT LOAI_THE Banh_keo Det_may Do_dung_gia_dinh Do_hop Do_uong Gia_vi Hoamypham_vs Maymac_phukien Rau_cu_qua Sua Thuc_pham Thuc_pham_san Thuc_pham_song
<dbl> <chr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
1 1 Dong 54700 0 0 34000 0 12000 0 0 0 0 0 37000 0
2 2 vang 0 0 35800 35600 0 12400 35000 53785. 163400 325200 0 0
3 4 Khong 0 0 0 0 5900 29800 0 0 0 0 0 0 19800
4 6 Bac 0 0 0 0 0 16500 0 0 0 37300 17000 0 0
5 8 Khong 0 0 0 0 7600 0 0 0 0 0 4000 0
6 9 Khong 0 0 0 0 0 0 0 58200 0 0 0
7 10 Khong 0 0 0 0 0 0 0 0 2730 0 000 16000 0
8 11 vang 26000 0 0 45500 0 29200 0 0 91000 54200 0 0
9 12 Bac 14900 0 0 [ 4000 0 ] 0 0 48000 35400 41000 0
0 14 Khong 0 0 0 0 0 0 0 0 0 0 0 37556 0
# . with 318 more rows

>

Hinh 15: Dit liéu cia phan cum 4.

DANH MUC TU VIET TAT

WSS: (Within-cluster Sum of Square) - Téng bién
thién binh phuong khodng cach trong cum

PCA: Phan tich thanh phan chinh

DBSCAN: (Density-based spatial clustering of appli-
cations with noise) -Phan cum theo phan cép hoic
thuat toan

TUYEN B6 VE XUNG DOT LOI iCH
Nhém tac gid xin cam doan rang khong c6 bat ki xung
dot lgi ich nao trong cong bé bai bao.

TUYEN BO PONG GOP CUA CAC TAC
GIA

Lé Hong Dién va Nguyén Phic Son da c6 déng gop
chinh trong viéc tién hanh xii Iy, phan tich dt liéu va
viét ban thao. Pham Hoang Uyén va Lé Van Hinh da
c6 déng gop chinh trong qua trinh t& chitc va thu thip
di liéu.
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ABSTRACT

Customer segmentation is the process of grouping customers based on similar characteristics such
as behavior, shopping habits. . .so that businesses can do marketing to each customer group effec-
tively and appropriately. Customer segmentation helps businesses determine different strategies
and different marketing approaches to different groups. Customer segmentation helps marketers
better understand customers as well as provide goals, strategies and marketing methods for differ-
enttarget groups. This paperaims to examine the customer segmentation using clustering method
in statistics and unsupervised machine learning. The algorithms used are K-means and Elbow which
are famous algorithms that have been successfully applied in many areas such as marketing, biol-
ogy, library, insurance, finance... The purpose of clustering is to find meaningful market segments.
However, the adoption and adjustment of parameters in the algorithms so as to find significant
customer segmentations remain a challenge at present. In this paper, we used data of customers
of Thu Duc CoopExtra and found significant customer segmentations which can be useful for more
effective marketing and customer care by the supermarket.

Key words: Customer segmentation, market segmentation, clustering, K-means algorithm, Elbow
method
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	Thuật toán K-means có thể tóm tắt như sau

	MÔ TẢ DỮ LIỆU
	CÁC KẾT QUẢ PHÂN TÍCH CHÍNH 
	THẢO LUẬN
	KẾT LUẬN
	DANH MỤC TỪ VIẾT TẮT
	TUYÊN BỐ VỀ XUNG ĐỘT LỢI ÍCH
	TUYÊN BỐ ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	CÁM ƠN
	References




