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Tém tat: Thé gi¢i dang trai qua cudc Cach mang céng nghiép 4.0 véi déc trwng la D liéu Ion (Big
data), Tri tué nhan tao (Al), Internet van vat (IoT), Bién toan dam may (Cloud computing) va
Khoa hoc dif liéu (Data Science). Bai bao theo hwéng khoa hoc di liéu, st dung thuat toan
hoc may nhdm xay dung mé hinh phan loai khach hang théng qua bd di liéu giao dich
thwong mai dién tt, phan khuc khach hang dé phan chia co s& khach hang thanh nhiéu
nhém ca nhan cé cung diém gidng nhau theo nhirng cach khac nhau ¢ lién quan dén hoat
dong tiép thi nhw gidi tinh, tudi tac, sé thich va thoi quen chi tiéu khong rd rang. DAu tién,
nhém sé& thuc hién thu thap va khai pha di liéu. Tiép theo, nhém sé dua trén thuat toan hoc
may xay dwng mé hinh phan loai khach hang. Cudi cung, nhém sé danh gia dir liéu khach
hang dau vao dé cé dwoc phan loai di¥ liéu vao phan khtc khach hang.

Tw khoéa: M®b hinh, phan loai khach hang, khoa hoc di¥ liéu, K-Means.

Abstract: The world is going through the industrial revolution 4.0, characterized by Big Data, Artificial
Intelligence (Al), Internet of Things (IoT), Cloud Computing, and Data Science. Data
Science. The article is in the direction of data science on data management and analysis,
extracting values from data to find insights, actionable knowledge, decisions that lead
actions. Use machine learning to build customer classification models through e-commerce
data. Customer cluster to divide the customer base into groups of individuals who are similar
in different ways that are related to marketing activities such as gender, age, preferences,
and unclear spending habits. The team will do data discovery first. Next, the team will import
the essential packages needed for this role and then read our data. Finally, the team will
evaluate the input data to get the necessary insights about it.

Keywords: Model, Customer classification, Data Science, K-Means.

1. GIOI THIEU can nghién cau tbt thi truong, phét trién tét
d6i ngii, nang cao chat luong san pham, dich
vu. Chim soc khach hang tot ciing 1a mot
trong céc yéu té mang lai thanh cong. Nam
bat duoc yéu té nay nhiéu nha nghién cau va
phét trién tng dung quan tam viéc thu thap di
liéu khach hang. Dua trén tap dir liéu khach
Pé dat dwoc muc tidu ndy cac doanh nghiép  hang nay két hop céc thuat toan khai pha dir

Phan loai khach hang la qué trinh phéan chia
khéch hang thanh nhiéu nhém ca nhan c6 su
giong nhau ¢ hoat dong, thoi quen mua ban
dua trén cac dic diém nhu: gidi tinh, tudi tac,
s thich va chi tiéu.
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licu dé phan tich va xu ly dit liéu dua ra
nhung du doan cho tuwong lai. C6 nhiéu thuat
toan vé khai phé dir liéu nhung K-Means [1]
la thuat toén rat quan trong va duogc st dung
phd bién trong k¥ thuat phan cum. Tu tudng
chinh cua thuat toan K-Means la tim cach
phan nhém céc ddi tugng (objects) da cho vao
K cum (K 14 s6 cac cum duoc xac dinh trudc,
K nguyén duong) sao cho tong binh phuong
khoang cach gitra cac ddi twong dén tam
nhom (centroid ) 1a nhé nhét. Trong thuat toan
phan cum K-means, ching ta khong biét nhan
(label) cua ting diém dir liéu. Muc dich 1a 1am
thé nao dé phan dit lieu thanh cac cum
(cluster) khac nhau sao cho di liéu trong cung
mot cum cd tinh chat gidng nhau [2]. Nhu vay
muc dich cudi cling cua thuét todn phan nhém
nay l1a: tir dir liéu dau vao va sb luong nhom
chdng ta mudn tim, hay chi ra trung tdm cua
mdi nhom va phan cac diém di liéu vao céc
nhoém twong (ng. Gia s thém rang mdi diém
dir liéu chi thuoc vao dang mot nhém. Do vay,
véi nhém nghién cau mudn xay dung mé hinh
phan cum dé mang lai nhitng hiéu biét sau sic
vé phan khuc khach hang. Trén thé gidi
K-means dugc st dung nhiéu trong xay dung
m6 hinh dy bao cho céc bai toan vé marketing,
cham séc khach hang va chién luoc ban hang
[3].

Pi c6 mot s6 két qua nghién ctu st dung
K-means nham phan cum khéch hang trong
bai toan kinh doanh [4], ban hang [5] va cham
soc khach hang [6]. Trong nghién cuu nay,
nhom nghién cau tap trung vao viéc viéc
nhom khéch hang thanh cac phén khuc sé dua
trén cac khia canh vé hoat dong cua khach
hang trén thi truong thuong mai dién tir.

2.COSO LY THUYET
2.1. Phan cum

Phan cum c6 thé hiéu don gian ring ban co

mot nim sdcola, keo dudng va keo cam thao.
Ban duoc yéu ciu dé tach thanh cac phan an.
Bing truc giac, ban c6 thé phan biét ching
dua trén vé ngoai cua ching. Qué trinh phéan
tach cac ddi tuong thanh cac nhom dua trén
cac dic diém tuwong (ng cua chung dugc goi
la phén cum. Trong c&c cum, cac tinh nang
cua cac ddi twong trong mot nhém tuong tir
nhu cac d6i tuong khac cd trong cling mot
nhém. N6 la thuat toan hoc khéng giam sat
trong hoc mdy. Piéu nay 1a do cac diém dir
lieu hién tai khong dwoc gin nhdn va khong
6 anh xa rd rang giira dau vao va dau ra. Nhu
vay, dua trén cdc mau hién co bén trong, qua
trinh phan cum dién ra.

2.2. Thuat toan phan cum bang K-Means

Thuat toan K-Means la mét thuat toan lap lai
nham cb gang phan ving tap dir liéu thanh K
nhom (cum) con khéng trung lap dugc Xac
dinh trudc, trong d6 mdi diém dir lidu chi
thudc vé mot nhom. N6 cb gang lam cho cac
diém dir liéu trong cum cang giéng nhau cang
t6t dong thoi gitr cho cac cum cang khéc biét
(cang xa) cang tot. N6 chi dinh cac diém dir
lieu cho mot cum sao cho tong khoang céch
binh phuong giita cac diém dir liéu va trung
tdm cua cum 1a nho nhat. Ching ta cang cd it
bién thé trong c4c cum, thi cac diém dit liéu
trong cling mot cum cang ddng nhat. Sau do,
ching t6i tién hanh thyc hién phan cum
K-means s& tao ra cac nhom khac nhau dé
nhom hoat dong chi ti€u tuong tu dya trén do
tudi va thu nhap hang nam caa ho. Phan cym
K-Means chon cac gia tri ngau nhién tur dir
liéu va tao thanh cac cum duoc chi dinh. Cac
gia tri gan nhat tir thm cua mdi cum duoc lay
dé cap nhat cum va dinh hinh lai biéu do
(gibng nhu k-NN). Cac gi4 tri gan nhét dua
trén khoang cach Euclide.
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Thuat todn K-Means lap di lap lai qua trinh
phan cac vi du vao cum c6 tdm gan nhat, sau
d6 1a diéu chinh tam cum, cho t6i khi diéu
kién hoi tu dugc théa man. Cu thé hon, thuat
toan duoc biéu dién thong qua luu dd thuat

toan nhu sau:

Dir ligu du vao:
n d6i tuong
v
Khéi tao ngau nhién tam cum
IT
Tinh toan khoang cach

v

Cap nhat lai trong tm

CO6 nhom di
chuyén khéng?

Hinh 1. Lwu d6 thuat toan K- Means

Thuat toan k-means bao gom cac budc co ban
sau:

Pau vao: S6 cum k va ham E
K 2

E=>.2 [x-m|
1 Xxeg;

Pau ra: Cac cum C[i] (1 < i < k) va ham tiéu
chuan E dat gia trj téi thiéu.

Bat dau
Budc 1: Khai tao

Chon ngau nhién k tdm ban dau trong khéng
gian Ry (d la s chiéu cua dir ligu). Mdi cum
duoc dai dién bang cac tam caa cum.

Budc 2: Tinh todn khoang céch

k % 2
D, = Zl:(xi—mj)
Dbi voi mdi diém x; (1 < i < n) tinh toan
khoang cach cua n6é tdi mdi trong tam
m;(1 <j<k) Sau dé tim trong tAm gan nht
d6i voi mdi diém va nhém ching vao céc
nhdm gan nhat. Bugc 3: Cap nhat lai trong
tam.
Dbi voi mdi 1 < j <k, cap nhat trong tam cum
m; bang cach xac dinh trung binh cong cac
vecto dbi tuong dit liéu, gan lai diém gan
trung tdm nhém mai.
Diéu kién dung:
Lap lai cac bude 2 va 3 cho dén khi céc trong
tdm cua cum khong thay doi.
Két thuc.

3. MO HINH VA DI LIEU HUAN LUYEN
3.1. M0 ta tap dir liéu

Dt liéu phén khiac khach hang cua trung tam
mua sim, dit liéu duoc cung cap boi Phong thi
nghiém dir licu Exposys (bo di liéu chua
khoang 54.000 ban ghi). N6 ¢6 cac ID khéach
hang duy nhat riéng I¢, mot bién phan loai &
dang Giéi tinh va ba cot Tudi, Thu nhap hang
nam va Diém chi tiéu sé& 1a cac muc tiéu chinh
cta chung t6i dé xac dinh céc kiéu mua sam
va chi tiéu cua khéch hang.

Bang 1. Div liéu phan khic khach hang

| G | g | T | "
(1-100)
1 Nam 19 15 39
2 Nam 21 15 81
3 Nir 20 16 6
4 N 23 16 77
5 N 31 17 40
6 N 22 17 76
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.. N Diém chi
| G0 | g | Thunhdp tiéu
tinh (k$) (1-100)
7 N 35 18 6
N 23 18 94

3.2. Phan tich div liéu

Cong cu cai dat thyc nghiém:

= Jupyter Notebook duoc sir dung la nén tang
thyc thi ma Iénh.

= Ngbn ngir lap trinh Python véi cac thu
VIEC:

Pandas 1.1.5

Numpy 1.19.2

Matplotlib 3.3.2

Scikit Learn 0.23.2

Seaborn 0.11.1

= Phan b gigi tinh nam va nir:

Nam

NG

Hinh 2. Phan bé gi&i tinh nam va niv

Tir biéu db trén, ching ta quan sat thay sb
luong nir (112) nhiéu hon nam (88). Ty 1& dan
s theo gigi tinh 1a 56% nit va 44% nam.
Bing cach nay, ching ta cd thé tam gia dinh
ring da s6 khach hang dén tham trung tim
mua sam la nit gigi.

= Phan tich d6 tudi cua khach hang

N

Nam

Hinh 3. Phan tich theo dé tudi khach hang

Tu hinh 3 & trén, ching ta c6 thé két luan rang
mét lwong 16n d6 tudi nam trong khoang tir 30
dén 35. Do tudi toi thiéu la 18, do tudi téi da
la 70. Bang céch so sanh phan bd do tudi cua
khéch hang, chiing tdi cd thé két luan rang hau
hét khach hang déu nam trong trong khoang
tir 30 dén 50, trong d6 trung binh 1a khoang
35 tuoi.

= Phan tich diém thu nhap va chi tiéu hang
nam

Phan phéi thu nhap hang ném clia khach hang

0 0 80 100 120 140
Thu nhép hang ndm ( nghin USD)

Hinh 4. M&i quan hé thu nhap va chi tiéu
(gia tri & cot dém dwoc nhan véi ty | 270 1an)

Phan phéi Thu nhap cudi ky va Biém chi tiéu
thé hién su x4p xi cua phan phéi chuan, voi
mat do cao nhat xung quanh gia tri trung binh
cta cac bién. Thu nhap hang nam tdi da va toi
thiéu lan luot 13 137 va 15, voi muc trung
binh 1a 60, 56. Tir d6, ching ta c6 thé thay
rang dinh cua phan phdi da giam trong ving
tir 60 dén 75. Do voi diém Chi tidu, toi da va
tbi thiéu 12 99 va 1, trong khi biéu d6 10 chi ra
rang sé lwong khach hang cao nhit co diém
chi tiéu nam trong khoang tir 40 dén 60.

= Quan hé dac trung: Phan tich thu nhap
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hang nam so vai tudi va gidi tinh.
Thu nhap hang nam theo do tudi va theo gidi tinh
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Hinh 5. Phan tich thu nhap so vé&i tuéi va gi&i tinh

Nhu hinh 5 thi thu nhap cao phan da 1a nam
gidi, tudi cao thi cling phan da gidi tinh 1a
nam c6 thu nhap cao.

3.3. Phan tich phan cum (cluster)

Cac cum sau duoc tao béi md hinh: cum mau
cam, cum mau xanh than, cum mau tim, cum
mau do, cum mau xanh 4 cay.

Phan cum Khach hang
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Hinh 6. Phan cum khéch hang
= Cum mau cam - khach hang “can bang:

Ho kiém duoc it hon va chi tiéu it hon. Chiing
ta c6 thé thay nhitng ngudi ¢6 thu nhap hang
nam thap va diém sb chi tiéu thap, diéu nay
kh& hop Iy vi nhitg nguoi ¢6 muc lwong thap
thich mua sim it hon, trén thyc té, day la
nhitg nguoi biét cach chi tiéu va tiét kiem.
Céc ctra hang / trung tm mua sam sé it quan
tam nhat dén nhiing nguoi thuéc nhom nay.

= Cum mau xanh than - khach hang chi tiéu it:

Thu nhap cao va chi tiéu it hon. Chung toi

thdy rang moi ngudi ¢ thu nhap cao nhung
diém chi tiéu thap, diéu nay that tha vi. C6 thé
day la nhimg nguoi khong hai long hoac
khong du kha nang tai chinh vai cdc dich vy
cua trung tdm mua sim. Pay co thé 1a nhiing
muc tiéu chinh cuia trung tm mua sim, vi
ching c6 kha nang tiéu tién. Vi vay, cac nha
chuc trach trung thm mua sam s& ¢ gang bo
sung cac co s& méi dé cé thé thu hat nhing
ngudi ndy va c6 thé dap ung nhu cau cua ho.

= Cum mau tim — khach hang théng thuong:

Khéach hang & muc trung binh vé thu nhap va
chi tiéu. Mot nguoi tiéu dung & han mic trung
binh V& ty I& chi tiéu v&i thu nhap hang nam,
ching t6i thay rang day 1a nhitng ngudi ¢6 thu
nhap trung binh va diém chi tiéu trung binh,
nhitng ngudi nay cling khdng phai la muc tiéu
chinh cua céac ctra hang hoac trung tdm mua
sam.

= Cum mau do - khach hang “chi tiéu nhiéu”:

Loai khach hang nay thu nhap it hon nhung
chi tiéu cao, vi vay ciing co thé dugc coi l1a
khéch hang muc tiéu tiém ning, chung ta c6
thé thiy rang nhimg ngudi ¢ thu nhap thap
nhung diém chi tiéu cao hon, ddy la nhiing
nguoi Vi mot 1y do nao d6 thich mua hang san
pham thuong xuyén hon mic di ho c6 thu
nhap thip. C6 thé la do nhimg ngudi nay hai
long hon véi cac dich vu cua trung tdm mua
sam. C4c clra hang / trung tdm thuong mai c6
thé khong nham muc tiéu dén nhiing nguoi
nay mot cach hiéu qua nhung van s& khong
danh mat ho.

* Cum mau xanh l& cdy — khach hang muc
tiéu:

Phan khac khach hang cé thu nhap cao va
cling chi ti€u cao, day chinh la khach hang
muc tiéu cao. Ho ¢0 thu nhap hang nam cao
cling nhu diém chi tiéu cao. Ching toi thay
rang moi ngudi c6 thu nhap cao va diém chi
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tiéu cao, day la truong hop 1y tudng cho trung
tam mua sam hoic ctra hang vi nhimng nguoi
nay la ngudn loi nhuan chinh. Nhiing ngudoi
nay cd thé 1a khach hang thudng xuyén caa
trung tdm mua sim va bi thuyét phuc boi co
s& vat chit caa trung tAm mua sam.

4. DANH GIA KET QUA

V& bai toan phan 16p khach hang tiém ning
thi nam 2015 Md Saif Ali, mét k§ su hoc may
nghién cau tai Altimetrik India Pvt Ltd da
su dung thuat toan K-Means va bo dir liéu
cac giao dich truc tuyén cua khach hang tai
trung tdm thwong mai tir 01/12/2010 dén
09/12/2011 nham dua ra md hinh phan cum
khach hang [7]. Ong ciing dua ra phan cum
véi 5 nhdm khach hang, nhung phan cum
khach hang cua 6ng dua ra cac két qua vé thoi
quen san pham mua sam, cy thé trong 5 cum
ciia 6ng thi 1 cum chtra khach hang chu yéu
mua san pham lién quan trang tri va qua tang,
1 cum lién quan khach hang mua san pham la
cac mat hang xa xi, cac san pham co dién, luu
niém thi xuat hién & moi phan cum khach
hang. Con ddi véi nghién ciu cia ching toi
da kham pha nam phan khtc dua trén Thu
nhap hang nim va Biém chi tiéu cua khéch
hang, dugc cho 1a nhitng yéu té / thuoc tinh
t6t nhat dé xac dinh cac phan khic cua khéach
hang trong trung tdm mua sam. Ching bao
gom: Chét lai khach hang tiém ning, khéach
hang can bang, khach hang muc tiéu, nguoi
I6n va khach hang binh thuong. Chdng téi co
thé dua khach hang muc tiéu vao mot sé hé
thdng canh bao noi co thé giri tin nhan SMS
va email cho ho hang ngay vé cac vu dii va
giam gia ma ho c6 thé nhan duoc tai trung
tam mua sim; trong khi phan con lai, ching
t6i cO thé dat mot lan mdi tuan trong mot
thang cho céc tin nhian SMS bung né dé théng
bao cho ho vé san pham cua chung t6i. Twong
tu, bay gio ching tdi biét hanh vi caa khach

hang tuy thuoc vao thu nhap hang nam va
diém chi tiéu caa ho. C6 thé cé nhiéu chién
lugc tiép thi duoc ap dung cho khach hang
trén phan tich cum nay. Khach hang c6 thu
nhap cao va c6 diém chi tiéu cao 1a khach
hang muc tiéu cua chdng t6i va ching téi lubn
muén gitr chan ho vi ho mang lai ty suét lgi
nhuan cao nhat cho t6 chic cua ching toi.
Diém thu nhap cao va it chi tiéu hon nhiing
khach hang c6 thé bi thu hat voi nhiéu loai
san pham phu hop véi nhu cau phong céch
séng cua ho va diéu dé c6 thé thu hut ho dén
v6i siéu thi mall. Thu nhap it hon diém chi
tiéu it hon c6 thé duoc cung cip thém cac vu
dai va lién tuc gui cho ho cac vu dai va giam
gia sé thu hat ho tham gia chi tiéu. Chang toi
cling c6 thé thuc hién phan tich cum vé loai
san pham ma khach hang c6 xu huéng mua va
c6 thé dua ra céc chién lugc tiép thi khac cho
phU hop. Tap dir liéu khong c6 du dir licu dé
thuc hién nhiéu phan tich hon trén cing mot
tap dix lidu.

5. KET LUAN

Cac cong ty, trung tdm thuong mai, siéu thi
trén doanh nghi¢p kinh doanh nho nén thuc
hién phéan tich gio thi truong cho doanh
nghiép cua ho. Piéu nay s& cho phép cac cong
ty nhim muc tiéu cac nhém khach hang cu
thé, md hinh phan khidc khach hang cho phép
phan bd hiéu qua céc ngudn luc tiép thi va tdi
da hoa co hoi ban chéo va ban thém. Khi mot
nhom khach hang duoc guri thong diép dugc
c4 nhan héa nhu mot phan caa hdn hop tiép
thi dugc thiét ké theo nhu cau cua ho, thi cac
cong ty s& dé dang guri cho nhitng khach hang
d6 nhimng vu dai dic biét nham khuyén khich
ho mua nhiéu san pham hon. Phan khic khach
hang ciing c6 thé cai thién dich vu khéch hang
va hd trg su trung thanh va duy tri khach
hang. Céc tai liéu tiép thi, tiép can khéach hang
duoc gui di bang cach sir dung két qua phan
khic khach hang sé c6 xu hudng dugc khach
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hang don nhan va danh gid cao hon thay vi
cac thong diép mao danh thuong hiéu, khéng
ghi nhan lich st mua hang hoic bét ky loai
quan hé khach hang nao. Cudi cing vai phan
khuc khach hang cac cong ty s€ ludn di trudc
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