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Tém tit
“Dit liéu la dau méi” - ham y n6i vé sw doi déo ciia ca hai nguon tai nguyén: Dau
va dit liéu, tuy nhién néu ca hai ¢ trang thai “thé” déu sé khéng cé gid tri, do vdy viéc
thu thép dir liéu chinh xdc, day du va phdn tich ching sé tao nén gid tri cot 16i ciia
di liéu. Pong thoi gitip 6 chire phdn logi, lam ré cdc nhu cau khdch hang, tir d6 xdy
dung dwoc nhiéu burde dét phd méi trong kinh doanh. Dé téi wu qud trinh phdn tich
dit liéu tir nhitng thanh phan thé ban dau, phicong phdp phdn cum dwoc sir dung nhuw
mét phirong phdp dé tiép cdn tot hon véi nhitng gid tri ma né mang lai. Bai bdo sir
dung phuong phap phdan cum thong qua thudt toan K-Means. Phdn tich dwa trén hon
1.000 don hang va thu dwoc cdc cum khdch hang ¢é hanh vi mua sam twong tie. Nho
vdy, théng qua qud trinh phén logi cdc t6 chite c6 thé phdt trién nhiéu chién lwgc kinh
doanh twong iing véi tirng nhém khdch hang riéng biét, ciing nhw cdch tiép cdn voi
nganh kinh doanh dich vu ndi chung.
Twr khéa: Dir li¢u; Phan cum khach hang; Thuat todan K-Means; Khach hang muc
tiu; Trai cay.
Abstract
Researching and analyzing - user behavior on websites that sell fruit, giving
solutions for supporting smart business decisions

The phrase “Data is the new oil” implies the abundance of both resources:
Oil and data. However, if both remain in their “raw” states, they bring little value.
Therefore, accurate data collection and thorough analysis form the core value of data.
Simultaneously, this process helps organizations classify and clarify customer needs,
leading to innovative breakthroughs in business. 1o optimize the analysis of data from
its raw components, clustering methods are employed as an approach to better engage
with the inherent values they offer. This article explores clustering methods using the
K-Means algorithm. The analysis is based on over 1,000 orders, resulting in clusters of
customers with similar shopping behaviors. Consequently, through this classification
process, organizations can develop distinct business strategies tailored to each customer
group, as well as adopt effective approaches to the broader service industry.

Keywords: Data; Customer segmentation, K-Means algorithm; Targeted
customer; Fruit.
“Tac gia lién h¢, Email: giangnh@st.haui.edu.vn
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1. Gioi thiéu

Nghién ctru va phan tich hanh vi
nguoi ding trén cac trang mang toan cau
ban trai cay la mét trong nhiing linh vuc
quan trong trong nganh thuong mai dién
tor hién dai. Trong thoi dai mua sdm truc
tuyén tr¢ thanh xu huéng va dé dang thyc
hién hon bao gio hét. Viéc hiéu rd hanh vi
clia ngudi tiéu dung trén cac nén tang truc
tuyén tr& nén cuc ky quan trong dé tdi
uu héa trai nghiém mua sim, ting cuong
doanh s6 ban va thu thap thong tin thi hiéu
khéach hang. Nghién ctru ndy tép trung vao
viéc thu thdp va phan tich dit liéu vé cac
phuong phap nguoi dung tuong tac véi
trang thong tin trén moi trudng mang toan
cau (cac trang web) ban trai cdy, tir qua
trinh tim kiém sén phém dén viéc chon
mua va hoan tit giao dich thanh to4n.

Dé tong hop va phan tich dir lidu
nguoi dung, nhdm tac gid st dung bai
todn phan cum, thuat toan K-Means, cung
voi do 1a dap dung phuong phap Elbow,

’ L
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Silhouette dé phan khuc khach hang tai
co s6 kinh doanh trai cay truc tuyén. Noi
dung chinh ctia nghién ctru v4i muc tiéu
giai quyét cac yéu cau dat ra 1a: Van dung
phuong phap phan cum hanh vi khach
hang, st dung thudt toan K-Means vdi
ngudn dit liéu thong qua hon 1.000 don
dat hang trai cdy c6 trong co s¢ dit li€u
cua trang thong tin ban hang (website), tir
d6 phan cum khéach hang dua vao hanh vi
(thanh todn va st dung), theo gia tri (gia
tri trung binh cia mdi don dit hang, gia
tri chi phi van chuyén hang hoa, don gi4
clia ting loai san pham), so thich khach
hang (loai trai cay duoc nhiéu lugt mua,
phd bién).

Nghién ctru nhim phuc vu cho céc
doanh nghiép, t6 chtrc kinh doanh va tir
d6 goi ¥ cho cac co s& va nganh san xudt,
trong trot trong qua trinh lya chon cac van
dé trong tam. Nhu viy yéu td quan trong
dé nghién ctru duogc ap dung rong rai thi sy
hidu qua 14 yéu t6 duoc dat 1én hang dau.

L TIite

Hinh 1: Gian hang trdi cdy
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2. Co s 1y thuyét

2.1. Khai pha dir li¢u

Qua trinh khai pha dir li¢u 1a mot
trong nhitng cong viéc md ra canh cua
cho viéc kham ph4 va hiéu 6 vé cac mau,
quy luat 4n va tri thirc chua boc 16 trong
cac tap dir liéu. Tir dit liéu khong cau trac
hodac mot lugng 16n thdng tin, qua trinh
nay st dung mot loat cac ky thuat phan
tich va mo hinh hoa dé tao ra nhimng thong

tin hiru ich va hanh dong c6 y nghia. Khai
phé dir li¢u khong chi 1a viéc kham pha
cac mau va quy luat hién hitu, ma con la
qué trinh tao ra cac du doan va dé xuét
thong minh dya trén nhitng phat hién tu
dir liéu. Didu nay cé thé ap dung trong
nhiéu linh vuc, tir du doan xu hudng thi
truong va hanh vi nguoi tiéu dung dén
phat hién gian 1an va cai thién dich vu tiép
can khach hang.

Pranh gid hujt

Khai phd dit lidu

Chuyven dod dir lsgu

Tien xir Iv vl chudn
bj dir lidu

Trich loc dir lifu

-\ g E

Dir lagu da
xir ly

Dit ligu dich

Tri thire

Dk ligu &
chuyén dbi

Hinh 2: Cdc bwéc khai pha dir liéu

Qua trinh khai ph4 dit liéu yéu cau su
Kkét hop gitra khoa hoc dir 1i€u, may hoc va
hiéu biét sau sic vé ngit nghia cta dit liéu.
N6 1a cong cu manh mé gitp céc to chirc
hiéu 1& hon vé& minh va vé thé giéi xung
quanh, ddng thoi tao ra co hdi méi dé cai
thién quy trinh, t6i vu hoa chién luoc va
dinh hudng tuong lai.

2.1.1. Hoc co gidm sat

bay 1a mot linh vuc quan trong cua
may hoc, noi ma dir liéu dugc st dung dé
huan luyén mo hinh du dodn hodc phan
loai dir liéu mdi. Thay vi chi xu ly dir
liéu ma khong biét rd nhin hay két qua
mong mudn, cac thuat toan hoc tir dit liéu

dd duoc gan nhin trude d6 va tiép sau ap
dung nhiing gi da hoc vao dir li¢u mai.
Diéu ndy gitp chung ta dy dodn cac nhin
hodc gid tri mong mudn cho dit liéu méi
dua trén kinh nghiém tu cac di li¢u da
duoc huén luyén trudc. Cac thudt toan
hoc c6 gidm sat bao gdm nhiéu k§ thuat
nhu phan loai va héi quy, chiing dugc tng
dung rong i trong nhiéu linh vuc nhu thi
giac may tinh, xr ly ngdn ngir tw nhién,
tai chinh, y té va nhiéu linh vuc khéc.
Diéu quan trong 1 hiéu 1d cach st dung
va lya chon ding thuat toan phu hgp véi
van dé cu thé dé tao ra md hinh du doan
chinh xac va hiéu qua.
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Algorithm

Processing

Hinh 3: Hoc co gidm st

2.1.2. Hoc khong giam sat

Nhom thuat todn hoc khong gidm sat
1a mot phan quan trong trong may hoc,
tap trung vao viéc kham pha cdu tric an
trong dit liéu ma khong can gan nhén tir
con nguoi. Cac thuat todn nay thong qua
cac k¥ thuat phan cum va giam chiéu dir
lidu gitip chiing ta hiéu rd hon vé cac mau,

cdu tric va nhém trong dit lidu. Céc k¥
thuat phd bién bao gém k¥ thuat Phan
cum K-Means (K-Means clustering) va
Phan tich thanh phan chinh (Principal
Component Analysis - PCA) 1a céc thuat
toan, dugc 4p dung rong rii trong nhiéu
linh vyc thi gidc may tinh va xu ly ngén
ngilt tu nhién.
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Hinh 4: Hoc khong giam sdt
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2.1.3. Hoc ban giam sat

Hoc ban giam sat 18 mdt nhom quan
trong trong may hoc, két hop gifta cac yéu
t6 ctia hoc c¢6 giam sat va khong giam sat.
Trong k¥ thuat nay, mot phan cia dit liéu
duoc gan nhan va mot phan khong. Muc
tiéu ky thuat st dung thong tin nhan co
san dé hoc tir dit liéu khong nhan, giup
ci thién chat lugng va hiéu suat cua mo

hinh hoc may. Cac phuong phap trong
hoc ban giam sat bao gdom hoc chuyén
giao (Transfer Learning), hoc ban gidm
sat (Semi-Supervised Learning) va hoc tu
giam sat (Self-Supervised Learning). Day
la mot linh vuc quan trong trong may hoc,
dic biét khi dit liéu c6 san khong du hoic
ton kém dé thu thap du nhan phuc vu cho
viéc huan luyén mé hinh.

Semi-Supervised Learning
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Hinh 5: Hoc bdn giam sdt

2.2. Phan cum dir liéu - thudt todn
K-Means

2.2.1. Khdi niém vé phan cum

Phan cum dir liéu la qua trinh tu
dong chia nhom cac diém di liéu thanh
cdc nhém c6 ¥ nghia dya trén yéu t6
trong ddng. Muc tiéu ctia phan cum tao ra
nhiéu nhat cac nhém cac diém trong cling
mot nhém cé su twong dong. Cac nhém
khi phan loai cang khac biét cang tot
(16n nhit c¢6 thé). Cac phuong phap phan
cum dir liéu phé bién ¢6 thé ké dén nhu
K-Means, phan cum dir liéu (Hierarchical
Clustering) va DBSCAN.

2.2.2. Thuat toan K-Means

Thuat toan K-Means la mdt trong
nhiing phuong phdp phan cum dir liéu
phé bién nhit. Qua trinh thyc hién thuét
toan K-means bao gdm cic budc sau:

- Buéc 1 - Chon s6 cum (K): Trudc
tién chon sb lugng cum ma ban mudn dix
liéu duoc phan thanh. S6 lugng cum nay
thuong dugc goi 1a K.

- Budc 2 - Khéi tao cac diém trung
tam ban dau: Chon ngiu nhién K diém tir
dir liéu 1am cac diém trung tim ban dau
cua cac cum.

- Budc 3 - Xac dinh khoang céch gitta
ting diém dir lidu ti céc diém trung tam,
sau do gan tung diém dix liéu vao cum ¢
diém trung tim gan vdi diém do6 nhat.
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- Budc 4 - Cap nhat cic diém trung
tam: Tinh toan lai cic diém trung tdm cua
cac cum dya trén dir liéu mdi duge gan
vao tur budc trude.

- Budce 5 - Lap lai qué trinh: Thuc hién
lap lai cac bude 3 va 4 cho dén khi khong
c6 su thay doi dang ké nao trong viéc gan
cac diém dit liéu vao céc cum hodc khi dat
dén s6 1an lap da xac dinh trudc.

- Budce 6 - Két thuc: Qua trinh hoi
tu, thudt toan K-Means s¢ dung lai va tra

Bat dau

4

/' S6 hrong cum K /

/

s

v

Biém trung tAm

Neéu nhom doi lrong khang
di chuyén

L &

Khoang cach tir @i trong
1Gi tam

L

Phan cum theo khodng
cach tdi thidu

Nghién ciru

vé cac cum d3 phan chia bao gom ca cac
diém trung tam tuong Gng.

Tuy nhié€n, vi€éc chon lya ) luong
cum ding (K) va khoi tao cac diém trung
tam ban dau t6t c6 thé anh hudong dén hiéu
suét cua thuat toan. Do d6, dé giam cac
sai s6 ta nén thuc hién nhiéu 1an cac thu
nghiém vdi cac gid tri K khac nhau hodc
phuong phap khai tao khic nhau dé tim ra
két qua t6t nhat.

Ket thiic
\"‘-_-r/-.

Hinh 6: Lwu do thudt todn K-Means

Nhu vay K-Means la thuat toan di
tim 101 giai cho bai toan tdi uu sau:

N C
minz Z u;;d(i, j)
u,c

i=1 j=1

c
S.tZuij = l,ul-j € {0,1}
j=1

trong do:
.. 2
(i, j) = [|xi — o
la cu ly binh phuong gilra dir liu x,
va vector ¢, dai dién cho 16p c6 nhén j. Va
u, la mirc d§ phu thudc cua x, trong 16p
c6 nhan j.
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Pau ra cua cac vector ¢, trong thuat
toan K-Means dugc tinh bdi cong thic sau:

3. Két qua nghién ciru

N
D=1 UijX;
Cj —  —

N
i=1 Uij

3.1. Mo ta dir li¢u
Nghién ctru thu thap thong tin cua
hon 1.000 khéch hang trén website ban

38 Nho

a Duwra luse
38 L

39 L)

40 Miing cut
41 Byt

42 Quvt

a3 D ty
a1 Nndin
45 val

a8 Thanh long
a7 Dura

48 &i

48 Ly

50 Bo

51 Wit

52 win

53 KhE

54 Kehot

55 Me

56 Durm hiiu

1250000

1000000 ||

750000

Téng tién

500000 ||

250000 |||

Nguyen Van Hoang
L& Thi Thity Linh
Pham Minh Quin
L& Thi Thanh Thio
Hoang Minh Tuan

Nguyén Thi Hwong Glang

Vil Viln Hidu

L& Thi Quimh Anh

Tran Vén Thanh

L& Thi Kim Ngin

B Vin Long

Nguyén Thi Mai Phurong

L& Thi Phuromg Linh

Trin Vin Nam

Nguyen Thi Thu Trang

Pham Vin Hoang
BUi Thi Kim Ngoc

Lié viin Bure

Nguyén Thi Bich Thio

Tran Van Tudn Anh

Nguyln Thi Thu Huong

Hoang Minh Tri

N 43000
Nam 35000
Nl 35000
Nam 20000
NT 50000
Nam 60000
N 35000
HNam 200000
N 45000
Ham 45000
Nir 45000
N 45000
HNam 35000
N 45000
Nam 45000
NI 45000
Ham 45000
N 45000
Nam TODOD
N 20000
Nam 35000

tréi cdy truc tuyén cua doanh nghiép tir

ngay 01/01/2023 - 31/12/2023, cac thong

tin duoc tap hop gdm 10 cot: Ma don

hang, tén trai cay, tén khach hang, gidi
tinh khach mua hang, don gid/kg, trong

luong hang hod, so tién da mua sam, chi

phi van chuyén, hinh thirc thanh todn,

ngay dat hang. Hinh 7 mé ta mot phan

dit lidu.

5 215.000 9 60000 Wi dién tir MOMO
2 70,000 d 30000 khi nhin hang
70.000 & 30000 ki nhdn hang
6 120.000 4 20000 VHPRY
1 50,0004 15000 2alo Pay
2 120000 4 30000 Vi din ti MOMO
5 175.000 & 60000 Vi dign tir MOMD
5 10000004 60000 Khi nhiin hing
2 50.000 30000 Vi din tir MOMO
1 45.000 4 15000 Znka Pay
1 45.000 & 15000 Vi dign tir MOMD
2 80,0004 30000 ¥hi nhn hing
2 70.000 4 30000 VNRAY
90.000 & 30000 Vi dign tir MOMD
5 225000 4 60000 Zaka Pay
] 135.000d 45000 2ala Pay
3 135.000 & 45000 Zala Pay
4 180.000 & 55000 Khi nhin hang
1 T0.000d 15000 Wi dign tiy MOMO
4 80.000 & 55000 Zala Pay
4 140,000 55000 Wi didn tlr MOMO

Hinh 7: M6 ta dir liéu
Mo ta téng s tién/don hang ma khach hang thanh toan. Ty 1& nay da phan sé& giao
dong tir 0 - 250.000 dong. Hinh 8 thé hién phan bd tong tién qua biéu d6 dang duong.

B Ponhang [ Tong Tien

Bon hang

Hinh 8: Biéu dé dang dwong theo tong tién

2023-03-04 06:24.40
2023-11-20 15:47:43
1023-03-3004:51°14
2023-06-3000:11°38
2023-03-06 10:45:41
2023-12-30 08:00:08
1023-03-05 09:59.20
2023-04-19 23:12:35
2023-02-14 14:36:04
I023-08-05 16:02.22
20230705 07:04:29
2023-10-16 20:40:02
2023-05-29 10:51:53
2023-04-1304:0124
2023-05-04 06.06:28
2023-04-11 07:33:35
2023-06-15 17:29:46
2023-06-03 22:58°06
2023-02-02 04:55:19
2023-06-15 15:53:35
2023-03-26 07:24:04
2023-07-22 00:04:10

R P ,ﬂ_‘b "{.@ 'ﬂ‘l Al b b et 5\% 556 ‘:’gﬁ 6'50 6@1 13& 280 11'6 %:\‘J %q,’l P q‘& g@'b

Véi Hinh 9 cho thdy san phdm chu yéu dugc lya chon theo don gid tir 7.000 -

70.000 dong, thé hién biéu db phan bd don gia ctia san pham theo dang cot.
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Biéu d6 cua Bon gid / Kg

500

Hinh 9: Biéu dé phan bé don gid/kg

Dua vao dir liéu tén san phém di kem thong tin khach hang, muc do tiéu thu ctuia

ting loai san pham c6 thé duge mé ta thong qua biéu dd Hinh 10.

Téng s6 cla Tén san pham

Bon bon

Ly
&i

Ouz

Thanh long
vai

Nhdn

ﬁéuté\u

Chudi
Cam
xosi

Bu di

Durz I

L]

Hinh 10: Biéu d6 mirc dj tiéu thu ciia tirng logi sin phim

3.2. Két qud nghién cieu die ligu

Bing phuong phap Elbow Method:
Nghién ctu xéac dinh s6 cum tbi wu dé
phan bé khach hang 12 3 cum nhu Hinh

12, 13 va 14. Pay la s6 cum nén phan b
theo phuong phap nay. Tuy nhién, néu cin
doanh nghiép c6 thé phan cum nhiéu hon
lén t6i k = 3, k = 4,...ciing c6 thé nhiéu
hon thé.
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Hinh 11: Biéu do cpt mé ti micc thanh todn ciia khdch hang

1e6

B
4.5 4
4.0
3.5 4
w
b= |
=
¢ 304
L%
&
m
‘é N §
2.04
1.5
o
1.0 1
0 1 2
ClusteriD

Hinh 12: Phéin cum di¥ liéu theo tong doanh thu

Sau khi st dung thuét toan K-Means,
két hop véi phuong phap Elbow véi
truong dir liéu 1a tong chi tiéu cta khach
hang da chi tiéu (Hinh 12), thudt toan
K-Means d3 chia dir liéu thanh 3 cum
(Hinh 14) véi cac cum nhu sau:

- Cum 0: Téng chi tiéu trong khoang
tir 2.500.000 - 3.500.000 ddng.

- Cum 1: Téng chi tiéu trong khoang
tir 2.000.000 - 2.500.000 ddng.

- Cum 2: Téng chi tiéu trong khoang
tir 1.500.000 - 2.000.000 ddng.
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Qua d6, ¢6 thé danh gia dugc lugng
khach hang quay trd lai mua hang tai
cong ty chua nhiéu khi téng chi tiéu cua
khach hang nhiéu nhat chi trong khoang
2.500.000 - 3.500.000 dong, tir d6 cong
ty nén dua ra nhiéu chinh sach wu dai
hon véi khach hang trung thanh va cai
thién dich vu cham séc khach hang, dé
tir d6 c6 thé thu hut lugng khach hang
quay tr¢ lai mua hang tai cong ty ngay

mot nhiéu hon.
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Hinh 13: Phin cum duwa trén tan sudt mua hing
lel3
5 B
4
w 3
%)
i
2 -
1 B
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Number of cluster
Hinh 14: Xdc dinh so lwong cum tbi wu bang phwong phdp Elbow
Nhu vay vdi cung mdt truong dit liéu  boi thuat todn da phan dugc ra thanh cac
dau vao giong nhau la tﬁngvchi tiéu cua cum véi s lugng gia tri twong tng, tir d6
khach hang, Hinh 11 duogc tong hop theo
phuong phap thong thuong va Hinh 12
dugc phan cum béng thuat toan K-Means,
c6 thé thay vu diém vuot troi cia K-Means  khach hang riéng biét.

cong ty cd the phat trién nhi€u chién lugc

kinh doanh tuong tng vdi ting nhom
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4. Théao luian

Phan cum dir liéu bang thuat toan
K-Means cho ra nhitng két qua cu thé
tuong Ung vaéi tung tép dir lidu:

- Hinh 12, 13 cho thidy nhém khach
hang c¢é nhan 0 l1a khiach hang dem lai
nhiéu doanh thu cho cong ty nhat véi
tan suat mua hang thuong xuyén. Céc sb
lidu chi ra khach mua hang gan ddy nhét,
chung té day la khach hang trung thanh.

- Nhém khéch hang c6 nhan 1 1a
khéach hang dem lai it doanh thu cho cong
ty, tAn suat mua hang thip va thoi gian
gan nhét tiép xuc v6i khach kha xa tinh
thoi diém hién tai. Vay day Ia nhom khach
hang it trung thanh.

- Nhom khéch hang c6 nhan 2 la
nhom khach hang mdi mua hang ¢ cong
ty. Do vay doanh thu va tin suit mua hang
cua nhom nay chua cao. Tuy nhién, vi la
khach hang méi nén c6 thé ta can c6 cac
chinh sach cham so6c, quang ba td1 nhom
nay nhiéu hon dé ho tré thanh nhiing

le6

khach hang tiém nang.

Viéc phan cum thanh cong tao tién dé
thuan lgi cho cong doan phan tich hanh
vi nguoi dung. Tir d6, dé dang hon trong
viéc dua ra chién luoc kinh doanh phit hop
cho tirng nhém khéch hang, cu thé nhu:

- V61 nhdm khéch hang trung thanh:
Nang cao dich vu cham soc khach hang,
tao uvu dai thuong nién, gia tang han muc
trung thanh.

- V61 nhom khach hang mdi: Cung
cap nhitng vu dai vé gid, cac wu dai hip
din dé c6 thé nang cao hiéu suat mua hang
ctia nhém dbi twong nay.

- V61 nhom khéch hang da tung mua
hang: Tao su kién quang ba dé khach tro
lai kém theo nhiéu phan qua hip dan, thu
hat su tin tuong cho 1an mua hang tiép
theo sau mot thoi gian.

Dt liéu nguoi dung la tai san quy gia
va viéc nghién cuu, tan dung né dong vai
trd quan trong trong qud trinh phét trién
ctia t6 chirc va kinh doanh.
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5. Két luan

Véi su trg giup cua viéc phan cum,
ching ta c6 thé hiéu céc thong tin khich
hang tt hon, trg giup bd phan cham soc
khach hang dua ra quyét dinh phu hop.
Ngoai ra, cung vé6i viéc xac dinh ddi
tugng khach hang, cac cong ty c6 thé dua
ra cac san phém va dich vu nhim t&i céc
khach hang muc tiéu dua trén cac thong
sd nhu giGi tinh, tudi tic, mé hinh chi tiéu,
murc thu nhdp, xu hudng ti€u dung va cac
yéu t6 khéc.

Trong bai nghién ctru nay, nhém tac
gia da su dung phuong phap phan cum
dwr liéu khach hang, ing dung thuat toan
K-Means va phuong phép Elbow dé phan
khuc duoc cac cum dit liéu dua trén hanh
vi khach hang, tong gi4 tri don hang, so
thich mua sim cua khach va don gia cua
tung loai san phém. Vi viée su dung dir
liéu ddu vao 1a bd co s& dir liéu gdm hon
1.000 don hang dugc thu thap.

Trong thuat toan K-Means tai moi lan
thuc hién can st dung lai toan bo dit liéu,
xac dinh khoang céch giita timg diém dit
lidu téi cac diém trung tdm; sau do gan
tung diém dit liéu vao cum c6 diém trung
tAm gan v6i diém d6 nhat. Piéu nay cho
thdy tai mdi vong lp cta thuat toan can
phai st dung lai toan bo dir li€u, nén vdi
truong hop dit liéu khéng 16 s& khong thé
luu vao bd nhé ciia may tinh vi vay trong
truong hop ndy can sir dung bo nhd ngoai.
Do do6 véi dir liéu 16n, viéc doc lai cac
dir liéu v6i bo nhé ngoai thi téc do cac
budc trong thuat toan K-Means sé& ¢ tdc
do cham hon.

Két qua thuc nghiém cho théy, vOi
vi€c phan cum khach hang theo tung tiéu
chi c6 thé gitp t6 chirc kinh doanh phat

Nghién ciru

trién chién lugc gi6i thiéu va quang b4,
cham soc khach hang hi€u qua, chu trong
t6i nhidu khac biét va d& dang hon. Do d6,
voi1 viée su dung phuong phap phan cum
dir liéu va Gng dung thuat todn K-Means
c6 thé 1a co s dé goi y cac nganh nghé
mai va hitu ich hon 1a mé rong trong cac
nganh san xuat va trong trot.
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