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LOI MO PAU

Trude hét, nhom xin chan thanh cam on thay Nguyén Qubc Hung da hudéng dan, gop ¥ va hd
trg nhom trong sudt qué trinh thyc hién db 4n hoc phan. Nhiing dinh hudng ciia thay da giup
nhém ting budc hoan thién workflow xtr 1y dir liéu, cach trinh bay bao cao va dinh hudéng dién
giai két qua theo hudng 16 rang, c6 ¥ nghia thyc tién hon.

Trong bdi canh doanh nghiép ngay cang so hitu lwong dit liéu giao dich 16n, bai toan
khai thac dir liéu dé hiéu khach hang trd thanh mot nhu ciu c6 ¥ nghia thuc tién r6 rét. Thay vi
ap dung mot chién lugce tiép thi chung cho toan bd khach hang, doanh nghiép can nhan dién cac
nhém khach hang c¢6 hanh vi twong dong dé xay dung chuong trinh cham séc, giit chan va ban
hang phu hop hon. D6 chinh la 1y do bai toan phan cum khéach hang ngay cang dugc quan tam
trong thuc té kinh doanh.

Béo cao nay trinh bay qua trinh thyc hién dé tai Phdn cum khdach hang tir dit liéu cira
hang ban 1é sit dung mé hinh K-Mean. Nhom sir dung bo dir liéu giao dich Online Retail dé
thue hién cac bude tién xtr Iy, 1am sach dir liéu, phan tich kham pha, xay dung dic trung & cip
khach hang va 4p dung mé hinh phan cum K-Means. Vé cong cu trién khai, Excel duoc st dung
¢ giai doan kiém tra dit liéu tho va xir 1y gia tri thiéu; Orange dugc su dung l[am moi trudng truc
quan dé tao workflow tién xur 1y, tong hop feature va mo hinh hoa khong can 1ap trinh.

Piém nhén cua dé tai ndm & viéc chuyén doi dit liéu giao dich tho thanh dit li¢u ¢ cép
khéch hang, tir d6 lam ndi bat hanh vi mua sdm theo nhiéu khia canh nhu khéi luong, gia tri, tan
suat, murc do da dang san phém va dic diém moi giao dich. Trén co s& do, mé hinh K-Means
duogc st dung dé chia khach hang thanh cac cum c6 y nghia quan tri, hd tro doanh nghiép dé

xudt chién lugc marketing theo timg phan khuc.



BANG PHAN CONG CAC THANH VIEN

Bang 1: Phan cong cong viéc trong nhoém

Thanh vién Noi dung phu trach

Thai Hoai An (Nhém Phuy trach diéu phéi tién do chung, kiém tra dit liéu tho, thong ké

truong) mo ta, phan tich kham pha dir 1iéu, xay dung workflow Orange,
feature engineering, moé hinh K-Means, dién giai cum khach
hang va hoan thién ndi dung bao céo.
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DANH MUC TU VIET TAT

Tir viét tit

Y nghia

EDA
RFM

K-Means
PCA

Ul
UK
CSV

Exploratory Data Analysis, phan tich kham pha dir li¢u.

Recency — Frequency — Monetary, bo ba chi s6 mé ta mirc d6 gan
day, tin sut va gid tri chi tiéu cta khach hang.

Thuat toan phan cum dua trén khoang cach dén tim cum.
Principal Component Analysis, phuong phép phén tich thanh phan
chinh.

User Interface, giao di¢n nguoi dung.

United Kingdom.

Comma-Separated Values, dinh dang tap tin dit li€éu dang van ban

c6 dau phan cach.
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CHUONG 1

GIOI THIEU VE KHOA HQC DU LIEU VA GIOI THIEU PE TAI

1.1. Giéi thiéu vé khoa hoc dir liéu

1.1.1. Téng quan vé dir liéu

Dt liéu 1a tap hgp cac quan sat phan dnh mdt hién tugng, mdt hoat dong hay mot ddi tuong
trong thyc té. Trong moi trudng kinh doanh, dit liéu c6 thé xuit hién dudi nhiéu dang nhu dit
li¢u giao dich ban hang, dir 1i¢u khach hang, dir li¢u san phém, dir li¢u hanh vi truy cap va dir
liéu phan hoi tir thi truong. Gia tri thyuc sy cta dir liéu khéng nam & viée luu trir s6 luong 16n
ban ghi, ma ndm & kha ning bién dit liéu thanh thong tin phuc vu ra quyét dinh.

Déi vai bai toan ban 1¢, mdi giao dich mua hang déu mang theo nhiéu tin hiéu quan trong
nhu thoi diém mua, sb lugng mua, murc gid, gid tri héa don va danh muc san phém. Khi cac tin
hiéu nay duoc tong hop & cip khach hang, doanh nghiép c6 thé tra 101 nhitng cau hoi thiét thuc
nhu khach hang nao mua thuong xuyén, khach hang nao déng gép doanh thu cao, hay nhém

nao c6 xu huéng mua da dang san pham hon.

1.1.2. Tong quan vé khoa hoc dir li¢u

Khoa hoc dir liéu 1a linh vurc két hop giita thong ké, cong nghé thong tin va kién thirc mién Gmg
dung nham khai thac dir liéu dé tao ra tri thirc c¢6 ich [9]. Quy trinh lam viéc trong mot bai toan
khoa hoc dir li¢u thuong bao gém cc budce: hiéu bai toan, thu thap dir li€u, tién xur ly dix ligu,
phan tich kham pha, xay dung mé hinh, danh gia két qua va trién khai ing dung.

Trong dé tai ndy, bai toan duoc tiép cin theo hudng hoc khéng gidm sdt vi dir 1iéu khong
¢6 san nhan phan khic khach hang. Thay vi du doan mot bién dau ra cy thé, mé hinh s& tim
kiém céu trac tiém an trong dit lidu dé nhom cac khach hang c6 hanh vi twong dong thanh cac
cum. Day 1a mot dang phan tich c6 tinh kham pha cao, rit phu hop véi bdi canh doanh nghiép

mudn hiéu khach hang tir dir liéu lich st giao dich [5].
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1.2. Gi6i thiéu dé tai
1.2.1. Ly do chon dé tai

Trong méi truong ban 1¢, khach hang khong c6 hanh vi mua sim déng nhat. C6 khach hang mua
thudng xuyén nhung gia tri don hang thap, c6 khach hang mua it 1an nhung mdi 1an chi tiéu 16n,
va ciing c6 nhom khach hang trai rong trén nhiéu loai sin pham khac nhau. Néu doanh nghiép
ap dung mot chién lugc duy nhat cho toan b tap khach hang, hiéu qua marketing thuong khong
cao va ngan sach dé bi phan tan.

Vi vay, nhém lya chon dé tai phan cum khach hang nham hudng t6i hai myc tiéu. Thi
nhat, dé tai gitup van dung kién thirc khoa hoc dit liéu vao mot bai toan cd y nghia kinh doanh rd
rét. Thir hai, dé tai phu hop véi dinh huéng hoc phan khi str dung Excel va Orange dé xay dung
toan b quy trinh phan tich theo hudng truc quan, dé kiém ching va thuan tién khi trinh bay két

qua.
1.2.2. Muc tiéu nghién ciru
Pé tai dugc thuc hién véi cac muc tiéu chinh sau:
* Lam sach bo dir liéu giao dich ban 1¢ dé tao duoc tap dir licu nhét quan, dang tin cay
cho qué trinh phan tich.

 Khai thac cac dac trung hanh vi khach hang tir dir li¢u giao dich, khong ding ¢ bo chi
s6 RFM truyén thdng.

« Ap dung thuat toan K-Means dé phan cum khach hang va truc quan hoa két qua trong

khong gian giam chiéu.
« Pé xuét dinh hudng tmg dung cac cum khach hang vio hoat dong marketing va quan
tri quan h¢ khach hang.
1.2.3. Cau héi nghién ciru
Dé tai tap trung tra 10i cac cau hoi sau:
« Dit lidu giao dich ban 1é can dugc xir Iy nhu thé ndo dé du chit lugng cho bai toan phan
cum khach hang?

« Nhimg dic trung nao & cap khach hang c6 kha nang phan anh hanh vi mua sim da chiéu
tot hon b¢ chi s6 RFM co ban?

« S6 cum khach hang phii hop c6 thé dugc xac dinh bang nhiing tiéu chi nao?
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« M&bi cum khach hang mang dic diém kinh doanh gi va c6 thé gin v6i nhirng hanh dong

quan tri nao?

1.2.4. Doi twong va pham vi nghién ciru

béi tugng nghién clru cia dé tai 1a dit lidu giao dich ban 1€ tryc tuyén trong tap dit liéu Online
Retail. Pham vi xur 1y tap trung vao cac giao dich hop 1€ tai thi truong United Kingdom, boi day
1a qudc gia chiém ty trong 16n nhat trong dir liéu va co tinh ddng nhat tot hon khi phén tich hanh
vi ti€u dung.

Vé cong cu, Excel dugc dung cho cac bude kiém tra di liéu thd va xu ly gia tri thiéu;
Orange duoc dung dé xdy dung workflow tién xur 1y, tong hop dic trung, truc quan hoa va
mo hinh héa. Phan 1ap trinh chi duoc sir dung & mirc bo trg cho cac biéu dd di co sin trong

workspace.

1.2.5. CAu triic bdo co

Bao céao g6m nam chuong chinh. Chuong 1 gidi thiéu bdi canh khoa hoc dit liéu va 1y do chon
dé tai. Chuong 2 trinh bay tong quan vé Excel, Orange, thuat toan K-Means va cac phuong
phap danh gia sb cum. Chuong 3 mé ta bo dit liéu, qua trinh tién xtr Iy va phan tich kham pha
dwr liéu. Chuong 4 trinh bay cach xay dung dac trung khach hang, quy trinh phan cum va khung
dién giai két qua. Chuong 5 tong hop cac dé xuat nham hoan thién mé hinh va mé rong tmg

dung trong thuc té. Phan cudi cing 1a két luan va hudng phat trién tiép theo.



CHUONG 2

TONG QUAN VE CHUONG TRINH SU DUNG VA CAC PHUONG
PHAP SU DUNG

2.1. Cac phwong phap khai thac dir liéu bing Excel

2.1.1. Tong quan vé Excel

Microsoft Excel 1a cong cu quen thudc trong xir 1y dir li€u bang nho kha nang nhap liu, loc dir
liéu, kiém tra nhanh céc cot va tinh toan théng ké mé ta co ban. Trong pham vi dé tai nay, Excel
khong dong vai trd 1a méi trudng huin luyén mé hinh, ma duoc dung nhu 16p kiém dinh ban
dau nham bao dam dit liéu dau vao du sach trudc khi dua sang Orange.

Céch tiép can nay phu hop véi muc tiéu hoc phan. Thay vi di thing vao mé hinh, nhom
wu tién kiém soat chat lugng dir li€u tho, xac dinh ) luong ban ghi thiéu, ra soat cac dong khong
thé dinh danh khach hang va chuin bi mét tép trung gian c6 cau trac rd rang. Diéu nay gitp
toan b pipeline phia sau trong Orange 6n dinh hon va ciing 1am cho phan trinh bay bao céo trd

nén dé kiém chung hon.
2.1.2. Phuong phap thong ké mé ta trong Excel
Excel h trg tot cho nhitng thao tac tién xur 1y ¢6 tinh truc quan cao. Cu thé, nhom sir dung Excel
dé:
« dém s6 luong gia tri bi thiéu bang cac ham théng ké co ban;
« loc cac dong thiéu CustomerID trudc khi chuyén sang Orange;
* quan sat nhanh dir liéu géc theo cot, kiéu dix liéu va muc do hop 1¢;

« d6i chiéu thu cong mot sé quan sat bat thudng trudce khi quyét dinh quy tic 1am sach.

Uu diém cta Excel trong giai doan dau 1 dé quan sat timg dong dir lidu, tir d6 giup giai
thich 16 1y do vi sao mot sé ban ghi bi loai bo. Ddi véi bao cao hoc phan, day 1a diém quan
trong vi nguoi doc co thé theo ddi mach xur 1y tir di¥ 1i€u tho dén dix liéu sén sang cho mo hinh
ma khong bi “nhdy budc”.
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2.1.3. Vai tro ctia Excel trong pipeline hién tai

Trong pipeline hién tai, Excel ddm nhi¢m ba vai trd chinh. Thi nhat, Excel gitp phat hién cac
dong thiéu khoa CustomerID, 1a trudng bit budc dé tong hop hanh vi & cip khach hang. Thi
hai, Excel hd tro tao mot tép dit lidu trung gian da loai bo missing value quan trong, nho do
Orange chi con tap trung vao cac budc loc nghi¢p vy, tao ddc trung va moé hinh hoéa. Thu ba,
Excel dong vai tro nhu cong cu ddi chiéu, giup x4c nhan lai mot ) théng ké quan trong nhu )

dong con lai sau lam sach hodc cau trac ctia bo dir li¢u trude khi nhom trién khai phan cum.

2.2. Phin mém Orange

2.2.1. Tong quan vé phan mém Orange

Orange la mot mai truong khai pha dir liéu truc quan theo hudng kéo tha widget, cho phép nguoi
ding xiy dung quy trinh phan tich ma khong can viét ma ngudn dai [3]. Thay vi lap trinh toan
bo pipeline, ngudi dung c6 thé két ndi tun ty cic widget nhu File, Select Rows, Unique,
Formula, Group By, Merge Data, Normalize, Outliers, k-Means va t-SNE.

Dbi voi dé tai nay, Orange dic biét phu hop vi hai 1y do. Thtr nhét, ban chat bai toan 1a
khadm pha dir liéu va phan cum khach hang, nén mot workflow truc quan giip nhém theo doi
15 dit liéu thay d6i nhu thé nao sau timg budc. Thir hai, Orange cho phép luu toan bo quy trinh
dudi dang file . ows, nho d6 bai lam cé thé tai hién lai va kiém tra ting thao tdc mdt cach minh
bach.

2.2.2. Khung phwong phap luin dang sir dung

So véi bai tham khao chinh, pipeline hi¢n tai cia nhém cé mot diém diéu chinh quan trong: sau
budc chuan héa, nhom loai outlier béng Local Outlier Factor trude khi chay K-Means, va dung
t-SNE dé truc quan hoa thay cho PCA. Viéc cap nhat nay xuét phat tr thyc nghi¢m trén dir liéu
thuc té, khi cic quan sat cuc tri ¢6 xu hudng kéo 1éch tim cum va 1am xuét hién nhitng cum rat

nho, kho dién giai néu dua thang vao K-Means.
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i Data_ Dat_a Custon_1erfe_ature Dat.a .
inspection t cleaning engineering standardization
Outlier Customer Result Application
filtering clustering visualization recommendations

Hinh 2.1: Khung phuong phap luin phan anh ding pipeline hién tai ctia dé tai

Khung trén cho thdy quy trinh dugc trién khai thanh tam ching lién tiép: kiém tra dir liéu
trong Excel, tién xur 1y trong Orange, tao bd 16 feature & cép khéch hang, chuén hoa, loai outlier,
phan cum, truc quan hoa va cudi cuing 1a gin két qua phan cum véi hanh dong kinh doanh. Cach
t6 chirc ndy gitip bao cao khong chi mo ta ki thuat, ma con thé hién duge ludng chuyén doi tir
dir liéu giao dich sang tri thurc quén tri.

2.2.3. Cac widget dwoc sir dung trong dé tai

Nhom st dung cac widget chinh sau:

* File: nhap dir li¢u tir Excel hodc dinh dang . tab;

« Data Table: quan sat nhanh sé dong, sb cot va ndi dung dir licu;

* Select Rows: loc cac giao dich hop I¢ theo diéu kién;

« Unique: kiém tra va loai b ban ghi tring lap hoan toan;

« Formula: tao bién méi TotalPrice;

« Group By: tong hop dit liéu 1én cap khach hang, héa don hodc san pham;
 Edit Domain: doi tén cac cot dic trung dé thuan tién trinh bay;

« Merge Data: hop nhit nhiéu bang dic trung theo khoa CustomerID;

« Normalize: dua cac feature vé cing thang do;

* Qutliers: phat hién va loai bd cac khach hang cuc tri;

6
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* k-Means: phan cum khach hang;
« t-SNE: truc quan hoa hinh hoc ctia cum trong khong gian hai chiéu.

Diém manh cua Orange trong bai toan nay khong chi nam ¢ so lugng widget, ma nam &
kha nang lam 16 r6 logic phan tich. Nguoi doc c6 thé nhin vao workflow dé biét chinh xac dir
liéu da di qua nhitng budc nao, duge bién doi ra sao va mo hinh cudi cung dang nhan dau vao

la gi.
2.3. Cac phwong phap sir dung trong dé tai

2.3.1. M6 hinh RFM nhu mét 16p tham chiéu

RFM 12 b ba chi s6 kinh dién trong phan tich khach hang, bao gém Recency, Frequency va
Monetary [10]. Trong nhiéu nghién ciru v& hanh vi mua sim, RFM thudng duoc ding nhu 16p
mo ta dau tién dé tom tit mirc 46 gan ddy, tan suét va gia tri chi tiéu cua khach hang. Trén chinh
dir 1i€u Online Retail, Chen va cong su cling sit dung RFM lam nén tang dé phan khuc khach
hang bang K-Means [2].

Trong dé tai ndy, RFM duoc xem 1a 16p tham chiéu quan trong, nhung khong phai 1a
diém dimg. Nhom chi dung RFM dé quan sat phan phdi va nim nhanh cu tric hanh vi mua
sim tong quat. Sau d6, nhém mo rong sang bo 16 feature & cap khach hang dé phan anh thém
chiéu sau vé sb luong mua, d¢ da dang san phém, hanh vi theo hoa don va mure d6 1ap lai theo

tung ma hang.

2.3.2. Chuin héa dir liéu trwée khi phan cum

Sau khi tong hop tir dit liéu giao dich sang cip khach hang, cac dic trung c¢6 quy mo rat khac
nhau. Mot sd bién nhu Sum_TotalPrice hodc Count Invoice co thé 16n hon rat nhiéu lan
s0 vOi cac bién trung binh theo san pham hoic theo hoa don. Néu dua tryuc tiép vao K-Means,
nhitng bién c6 bién d6 16n s& chi phéi khoang cach Euclid va 1am mé hinh thién 1éch [5].

Vi Iy do d6, nhém chuan hoa dit liéu vé cung thang do bang Z-score trudc khi phan cum.
Ban chat ciia budc nay 1a dua cic bién vé trung tim xap xi 0 va do léch chuan xap xi 1, gitp
khoang céch tinh trong K-Means phan anh dong déu hon trén toan bd khong gian dic trung.
Day 1a budc dic biét quan trong khi 1am viée voi cac bd feature duoc téng hop tir nhidu logic

khac nhau nhu trong bai toan phan khtc khach hang.

2.3.3. Loai bé outlier bing Local Outlier Factor

Local Outlier Factor (LOF) 1a phuong phéap phat hién ngoai 1é dwa trén mat do cuc bo cua diém
dir lidu so véi cac lang giéng gan nhat [7]. Truc gidc cuia LOF 1a: néu mot khach hang nam trong

vung c6 mat do thép hon dang ké so vé6i cac diém 1an can, khach hang d6 co thé 1a ngoai I¢.

7
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Nhom str dung LOF trudc K-Means vi mo hinh tam cum rat nhay vdi cac quan sat cuc
tri. Trén dir liéu ban 1¢, néu giit nguyén toan bd cac diém c6 gia tri qua cao vé sd luong mua
hodc doanh thu, K-Means dé sinh ra mot hodc vai cum rat nhé chi dé “6m” cac diém cuc tri nay.
Diéu d6 lam giam tinh 6n dinh ctia cac cum con lai va gay kho khan khi dién giai trén goc do
kinh doanh.

Tuy nhién, loai outlier trong bai toan khach hang khong c6 nghia 1a mac dinh xem moi
khach hang gia tri cao la khong quan trong. Trong pham vi bai ndy, LOF dugc dung véi muc
tiéu k¥ thuat 13 1am cho mat bang phan cum téng quat & hon; con cac cum cuc nho sau d6 van

dugc phan tich nhu mdt tin hi¢u nghiép vu riéng trong phuong an k = 4.

2.3.4. Thuat toan K-Means

K-Means la thuat toan phan cum phan hoach ¢ dién, duogc gidi thiéu bdi MacQueen [4]. Y
tudng cot 161 ctia thuat toan 1a chia tap dit lidu thanh & nhém sao cho téng khoang cach tir cac
diém dén tAm cum twong (mg 13 nho nhat. Thuat toan 1ap lai hai budc chinh: gan timg diém vao
tam cum gén nhat va cap nhat lai tdm cum béng trung binh cta cac diém trong cum do.

Theo tong quan cua Jain, Murty va Flynn, K-Means 12 mot trong nhitng phuong phap
pho bién nhit trong bai toan phan cum dir liéu s6 nho tinh don gian, toc do xir Iy nhanh va kha
nang mé rong t6t [5]. Vi dé tai nay, K-Means phtt hop vi toan b bo feature sau chuan hoa déu
1a bién lién tuc va muc tiéu cua bai toan 13 tim ra nhitng nhom khach hang c6 hanh vi da déng
nhat dé phuc vu dién giai.

Han ché chinh cia K-Means 1a phai chon trudc s6 cum va nhay v6i dir liéu ngoai 1€. Vi
vay, pipeline hién tai médi két hop ca chuan hoa, loai outlier va danh gia sb6 cum thay vi chay

K-Means truc tiép trén dir liéu gbc.

2.3.5. Panh gia s6 cum bang Silhouette

Silhouette 14 chi s6 danh gia chat luong phan cum dua trén dong thoi hai yéu td: do chit bén
trong cum va muc do tach bi¢t voi cum gén nhét [6]. V&i mdi diém dix liéu, hé sd silhouette
dugc tinh tir khoang cach ndi cum trung binh va khoang cach t6i cum I4n can gan nhat. Gia tri
cang gan 1 thi diém d6 cang “hop” v6i cum hién tai; gia tri gan 0 cho thiy ving chong lan; con
gia tri 4m goi y rang diém co thé dang bi gan sai cum.

Trong bai nay, silhouette khong duge ding mot cach co hoc dé chon sé cum. Nhom ding
né nhu chi s6 dinh luong nén, sau d6 két hop thém tiéu chi vé kich thude cum va kha nang dién
giai kinh doanh. Day 13 Iy do ma hai phuong an k = 3 va k = 4 déu duoc giit lai dé so sanh
song song trong phan thuc nghiém.
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2.3.6. Truc quan héa bing t-SNE

t-SNE 14 ki thuat giam chiéu phi tuyén dugc phat trién nham tryc quan héa dir liéu nhiéu chiéu
trong khong gian hai hodc ba chiéu [8]. Khac véi PCA thién vé bao toan phuong sai toan cuc,
t-SNE uu tién giir lai cAu tric 1an can cuc bo, nhd do thuong cho hinh tryc quan cac nhom div
liéu 13 hon trong céc bai toan kham pha.

Trong dé tai nay, t-SNE chi dugc dung cho muyc tiéu minh hoa va dién giai hinh hoc cua
cac cum sau khi K-Means d3 gan nhin. Diéu can nhin manh 1a nhém khong dung toa do t-SNE
lam dir liéu dau vao dé huan luyén K-Means. Noéi cach khac, K-Means van chay trén bo 16
feature dd chudn héa; t-SNE chi 13 16p nhin tryc quan giup nguoi doc dé quan sat hon mirc d6

c0 lap hay chong lan gitta cac cum.



CHUONG 3

UNG DUNG PHUONG PHAP VAO BAI TOAN THUC TE

3.1. Gi6i thiéu bp dir ligu

Du 4an st dung tap dit liéu Online Retail, ghi nhan céac giao dich mua hang cua mdt ctra hang
ban 1é truc tuyén trong giai doan tir ngay 01/12/2010 dén ngay 09/12/2011 [1]. B dit liéu gbc
gom 541,909 dong va 8 cot, phan anh thong tin vé hoa don, ma san phim, mo ta san pham, sd
luong, thoi gian giao dich, don gia, ma khach hang va qudc gia. Theo md ta ctia UCI, doanh
nghiép trong bd dit liéu chu yéu ban cac mit hang qua ting va c6 mét ty trong dang ké khach
hang thudc nhém mua si, do d6 day 1a ngudn dir liéu phu hop cho bai toan phan khac khach
hang [1, 2].

Bang 3.1: Mo ta cac bién trong tap dir liéu Online Retail

STT  Tén cot Kiéu dir liéu M0 ta
1 InvoiceNo Categorical Ma hoéa don giao dich.
2 StockCode Categorical M3 san pham.
3 Description Text Tén san pham.
4 Quantity Numeric S6 lugng san pham dugc mua.
5 InvoiceDate Datetime Thoi diém phat sinh giao dich.
6 UnitPrice Numeric Gi4 ctia mdi don vi san pham.
7 CustomerID  Categorical Ma dinh danh khach hang.
8 Country Categorical Qudc gia cua khach hang.

10



Toan vin bao cao dd an Khoa hoc dit lidu Nhom 05

A B © D E F G H

1 InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerlD Country

2 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 6 1/12/10 08:26 2,55 17850 United Kingdom
k) 536365 71053 WHITE METAL LANTERN 6 1/12/1008:26 3,39 17850 United Kingdom
4 536365 844068 CREAM CUPID HEARTS COAT HANGER 8 1/12/1008:26 2,75 17850 United Kingdom
5 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 6 1/12/1008:26 3,39 17850 United Kingdom
6 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 6 1/12/10 08:26 3,39 17850 United Kingdom
7 536365 22752 SET 7 BABUSHKA NESTING BOXES 2 1/12/10 08:26 7,65 17850 United Kingdom
8 536365 21730 GLASS STAR FROSTED T-LIGHT HOLDER 6 1/12/10 08:26 4,25 17850 United Kingdom
9 536366 22633 HAND WARMER UNION JACK 6 1/12/1008:28 1,85 17850 United Kingdom
10 536366 22632 HAND WARMER RED POLKA DOT 6 1/12/1008:28 1,85 17850 United Kingdom
11 536367 84879 ASSORTED COLOUR BIRD ORNAMENT 32 1/12/1008:34 1,69 13047 United Kingdom
12 536367 22745 POPPY'S PLAYHOUSE BEDROOM 6 1/12/1008:34. 2,1 13047 United Kingdom
13 536367 22748 POPPY'S PLAYHOUSE KITCHEN 6 1/12/1008:34 2,1 13047 United Kingdom
14 536367 22749 FELTCRAFT PRINCESS CHARLOTTE DOLL 8 1/12/1008:34 3,75 13047 United Kingdom
15 536367 22310 IVORY KNITTED MUG COSY 6 1/12/1008:34 1,65 13047 United Kingdom
16 536367 84969 BOX OF 6 ASSORTED COLOUR TEASPOONS 6 1/12/1008:34 4,25 13047 United Kingdom
17 536367 22623 BOX OF VINTAGE JIGSAW BLOCKS 3 1/12/1008:34 4,95 13047 United Kingdom
18| 536367 22622 BOX OF VINTAGE ALPHABET BLOCKS 2 1/12/1008:34 9,9513047 United Kingdom
19 536367 21754 HOME BUILDING BLOCK WORD 3 1/12/1008:34 5,95 13047 .Um’ted Kingdom
20 536367 21755 LOVE BUILDING BLOCK WORD 3 1/12/1008:34 5,95 13047 United Kingdom
21 536367 21777 RECIPE BOX WITH METAL HEART 4 1/12/10 08:34 7,95 13047 United Kingdom
22 536367 48187 DOORMAT NEW ENGLAND 4 1/12/1008:34 7,95 13047 United Kingdom
23 536368 22960 JAM MAKING SET WITH JARS 6 1/12/1008:34 4,25 13047 United Kingdom
24 536368 22913 RED COAT RACK PARIS FASHION 3 1/12/1008:34 4,95 13047 United Kingdom
25 536368 22912 YELLOW COAT RACK PARIS FASHION 3 1/12/1008:34 4,95 13047 United Kingdom
26 536368 22914 BLUE COAT RACK PARIS FASHION 3 1/12/1008:34 4,95 13047 United Kingdom
27 536369 21756 BATH BUILDING BLOCK WORD 3 1/12/1008:35 5,95 13047 United Kingdom
28 536370 22728 ALARM CLOCK BAKELIKE PINK 24 1/12/10 08:45 3,75 12583 France

29 536370 22727 ALARM CLOCK BAKELIKE RED 24 1/12/10 08:45 3,75 12583 France

30 536370 22726 ALARM CLOCK BAKELIKE GREEN 12 1/12/10 08:45 3,75 12583 France

Hinh 3.1: Minh hoa mot phan dir liéu gbc Online Retail trong Excel

Quan sat dir liéu mau cho thidy mot hoa don co thé bao gdbm nhiéu dong san pham khac
nhau, mot khach hang ¢ thé xuét hién ¢ nhiéu giao dich va dit liéu dén tir nhidu qubc gia. Céc
dic diém nay cho théy néu mudn phan cum khéch hang, dir li¢u can duoc téng hop lai & cép do
khach hang thay vi sir dung truc tiép timg dong giao dich. Pay ciing 1 cach tiép can da duoc
Chen va cong sy ap dung khi xay dung cac bién phan tich trén dir liéu Online Retail [2].

3.2. Tién xir Iy dir liéu
3.2.1. Xir ly gi4 trj bi thiéu

Viée xtr Iy dir liéu thiéu duoc thuc hién trude tién vi day 1a bude nén tang dam bao cac giao dich

c6 du thong tin can thiét cho qua trinh phén tich sau d6. Két qua kiém tra bang Excel cho thiy:
« cOt CustomerID c6 135,080 gia tri bi thiéu, chiém 24.93%;
« cOt Description c6 1,454 gid tri bi thiéu, chiém 0.27%;

* cac cOt con lai khong xuat hién dir li¢u trong.

Q0O esae MDAB B DvC 1+ NHOM 5 - Phan khic khéch hang xtr Iy~ Q Search (Cmd + Ctrl + U)
Home insort Draw Pagelayout Formuas Data Review View Automate Developor  Acrobat O Comments
B % CT N CRR L I AR T General B = oy = ::«jw v O« B
Pose g w B I Uv v GvA. S == == [Ewveoescemery @Y% 9 % B Insert Delete  Format Sots Fnda | Addns
vl e | =COUNTBLANK(Online Retai1G2:G541910)
A B © D = F G H | J
1 Cot InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice CustomerlD Country
2 |S8 lwgng thiéu 0 0 1454 0 0 0 135080 0
3 %dir liéu thi€u 0,00% 0,00% 0,27% 0,00% 0,00% 0,00% 24,93% 0,00%
4

Hinh 3.2: Két qua thong ké dir liéu thiéu trong Excel
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Trong bai toan phan cum khach hang, CustomerID la truong khoa dé lién két giao dich
v6i timg khach hang. Nhimg dong bi thiéu trudng nay khong thé dugc dung dé xay dung feature
o cép khéach hang, vi vdy nhom loai bd toan bd cac ban ghi thiéu CustomerID. Viéc thuc hién

duoc ho tro béng bo loc cia Excel nham chon chinh xac cac dong rong trude khi xoa.

StockCodgg Description B UnitPrice mlCustomerld g Country
624 536414 22139 56 1/12/10 11:52 0 United Kingdom
1445 536544 21773 DECORATIVE ROSE BATHROOM BOTTLE 1 . Custamerd 2,51 United Kingdom
1446 536544 21774 DECORATIVE CATS BATHROOM BOTTLE 2 sort 2,51 United Kingdom
1447 536544 21786 POLKADOT RAIN HAT 4 54 Ascending %4 Descending 0,85 United Kingdom
1448 536544 21787 RAIN PONCHO RETROSPOT 2 By color:Nane B 1,66 United Kingdom
1449 536544 21790 VINTAGE SNAP CARDS 9 iter 1,66 United Kingdom
1450 536544 21791 VINTAGE HEADS AND TAILS CARD GAME 2 - 5 2,51 United Kingdom
1451 536544 21801 CHRISTMAS TREE DECORATION WITH BELL 10 — . 0,43 United Kingdom
1452 536544 21802 CHRISTMAS TREE HEART DECORATION 9 0,43 United Kingdom
1453 536544 21803 CHRISTMAS TREE STAR DECORATION 11 e 0,43 United Kingdom
1454 536544 21809 CHRISTMAS HANGING TREE WITH BELL 1 Pk 2,51 United Kingdom
1455 536544 21810 CHRISTMAS HANGING STAR WITH BELL 3 18281 2,51 United Kingdom
1456 536544 21811 CHRISTMAS HANGING HEART WITH BELL 1 18282 2,51 United Kingdom
1457 536544 21821 GLITTER STAR GARLAND WITH BELLS 1 18283 7,62 United Kingdom
1458 536544 21822 GLITTER CHRISTMAS TREE WITH BELLS 1 o 0 4,21 United Kingdom
1459 536544 21823 PAINTED METAL HEART WITH HOLLY BELL 2 ooy 2,98 United Kingdom
1460 536544 21844 RED RETROSPOT MUG 2 T — 5,91 United Kingdom
1461 536584 21851 LILAC DIAMANTE PEN IN GIFT BOX 1 R 4,21 United Kingdom
1462 536544 21870 | CAN ONLY PLEASE ONE PERSON MUG 1 1/12/1014:32 336 United Kingdom
1463 536544 21871 SAVE THE PLANET MUG 5 1/12/1014:32 336 United Kingdom

Hinh 3.3: Loc cac dong thiéu CustomerID trong Excel
Sau khi loai cac dong thiéu CustomerID, cic gia tri thiéu & cot Description ciing bién

mat. Diéu nay cho thdy phan 16n dit liéu thiéu tap trung trong ciing mot nhém quan sat khong
hop 1&. Tép dit lidu sau budc nay duge chuyén vao Orange dé tiép tuc xir 1y.

O y—— 8

File Data Table
Info InvoiceNo StockCode Description Quantity InvoiceDi ~
) - 1 536365 85123A WHITE HANG... 6 2010-12-0
200829 nstances (nomissing data) ;" 53pas 71053 WHITE META... 6 2010-12-0
No target variable. 3 536365 844068 CREAM CUPI... 8 2010-12-0
3 meta attributes 4 536365 84029G KNITTED UNL... 6 2010-12-0
5 536365 84029E RED WOOLLY... 6 2010-12-0
Variables 6 536365 22752 SET 7 BABUS... 2| 2010-12-0
V] Show variable labels (f present) 7 536365 21730 GLASS STAR ... 6 2010-12-0
8 536366 22633 HAND WARM... 6 2010-12-0
Visualize numeric values [ 536366 22632 HAND WARM... 6 2010-12-0
Ty — 10 536367 84879 ASSORTED C... 32 2010-12-0
n 536367 22745 POPPY'S PLA... 6 2010-12-0
i 12 536367 22748 POPPY'S PLA... 6 2010-12-0
13 536367 22749 FELTCRAFT P... 8 2010-12-0
Clear Selection 14 536367 22310 IVORY KNITT... 6 2010-12-0
<] Select full rows 15 536367 84969 BOX OF 6 AS... 6 2010-12-0
16 536367 22623 BOX OF VINT... 3| 2010-12-0
17 536367 22622 BOX OF VINT... 2 2010-12-0
18 536367 21754 HOME BUILDI... 3 2010-12-0
19 536367 21755 LOVE BUILDI... 3| 2010-12-0
20 536367 21777 RECIPE BOX ... 4 2010-12-0
21 536367 48187 DOORMAT N... 4 2010-12-0
22 536368 22960 JAM MAKING... 6 2010-12-0
Restore Original Order 23 536368 22913 RED COAT R... 3| 2010-12-0
24 536368 22912 YELLOW COA... 3 2010-12-0+,
v Send Automatically < S
2 B | 3] 407 [3 407k |407k

—

Hinh 3.4: D li¢u sau khi loai missing va nhap vao Orange

Két qua kiém tra trong Orange cho thay dit liéu con lai 406,829 quan sat va khong con

missing value.
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3.2.2. Loai b6 cac gia tri khong hop 1€
Sau khi xir Iy missing value, nhém tiép tuc loai bé cac giao dich khong phan anh hanh vi mua
hang thuc té. Cac diéu kién loc duoc ap dung gém:

* Quantity > O;

e UnitPrice > 0;

« InvoiceNo khong bit ddu bang ky tu C;

+ chi giir lai cac giao dich tai United Kingdom.

Ly do ctia budce loc theo qubc gia 1a dir liéu tir United Kingdom chiém ty trong ap dao,
trong khi mdi qudc gia c6 thé co dic diém tiéu dung khac nhau. Giit lai duy nhat thi truong UK

gitip bai toan dong nhat hon va giam nhiéu khi phan cym.

Top 10 Countries by Number of Transactions

United Kingdom

Germany

France

EIRE

Spain

Country

Netherlands

Belgium

Switzerland

Portugal

Australia

0 50000 100000 150000 200000 250000 300000 350000
Number of Transactions

Hinh 3.5: Top 10 qudc gia c6 sb lwong giao dich nhiéu nhat
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D Data Q Selected Data - Data g

File Data Table Select Rows

) Select Rows

Conditions
[ Quantity ~ |is greater than ~ 0,000000 | x
0 unitPrice ~ |is greater than - 0,000000 x
InvoiceNo ~ | does not begin with ~ clx
Country ~ |is ~ | United Kingdom - | x

Add Condition | | Add All Variables |  Remove All

Remove unused values and constant features
V]| Send Automatically

Remove unused classes

2 B | 3407 [5 354k|52.5k | 407k

Hinh 3.6: Loc dir liéu hop 1¢ bfmg widget Select Rows

3.2.3. Xir ly dir liéu trung lap

Dit liéu trung 13p 13 hién tuong hai hay nhiéu dong c6 clng gia tri trén toan bd bién. Néu giit lai
cac dong nay, mot sb thong ké dém va tong sé& bi sai 1éch. Vi vdy, nhom sir dung widget Unique

trong Orange dé kiém tra va loai bo cac ban ghi tring lap hoan toan.

D Data E Selected Data - Data E Matching Data > Data Y
P
> 'Y

File Data Table Select Rows Unique

Group by

m Quantity
InvoiceDate
m UnitPrice
CustomerlD
Country
InvoiceNo
StockCode
Description

Instance to select in each group:

Last instance N

v Commit Automatically

2 | 3] 3sak 5 349k

Hinh 3.7: Loai bo dit liéu tring 13p bang widget Unique

14



Toan vin bao cao dd an Khoa hoc dit lidu Nhom 05

3.2.4. Tao bién méi

bé phuc vu cho viéc phan tich chi ti€u, nhom tao bién mai:

TotalPrice = Quantity X UnitPrice

Bién nay phan anh tong gia tri cia mdi dong giao dich va 1a co s& dé tinh cac chi s lién
quan t&i doanh thu cling nhu gi tri khach hang. Trong Orange, budc nay dugc thyuc hién bang

widget Formula hodc Feature Constructor.

D Data E Selected Data > Data g Matching Data > Data

File Data Table Select Rows U

L]

é. o

Formula

Variable Definitions
New ~ | TotalPrice Quantity*UnitPrice

Remove Meta attribute Select Feature ~ || select Function

Send

2?2 B | 3] 349 [3 349k

Hinh 3.8: Tao bién TotalPrice bang widget Formula

3.2.5. Két qua sau tién xir Iy

Sau khi hoan thanh cac budc lam sach dit li¢u, bd dir li€u st dung cho cac phan tich tiép theo

co cac dac diém chinh:

349,203 ban ghi hop 1¢;

3,920 khach hang;

3,665 san pham;

16,646 hoa don.

15
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Data Selected Data > Data 5 Matching Data > Data Y Data = Data
. Lf]

File Data Table Select Rows Unique Formula Result after
preprocess

[ ] Result after preprocess

Info InvoiceNo StockCode Description Quantity InvoiceDate UnitPrice -
349203 instances (no missing data) 1 536365 85123A WHITE HANG... 6 2010-12-010... 2.550
Bt 2 536365 71053 WHITE META... 6 2010-12-010... 3.390
No target variable. 3 536365 844068 CREAM CUP!... 8 2010-12-010... 2.750
3 meta attributes 4 536365 840296 KNITTED UNL... 6 2010-12-010... 3.390
5 536365 84029E RED WOOLLY... 6 2010-12-010... 3.390
Variables 6 536365 22752 SET 7 BABUS... 2 2010-12-010... 7.650
M Simvar e i [ mesa) 7 536365 21730 GLASS STAR ... 6 2010-12-010... 4.250
8 536366 22633 HAND WARM... 6 2010-12-010... 1.850
Visualize numeric values 9 536366 22632 HAND WARM... 6 2010-12-010... 1.850
0 G Gy e s 10 536367 84879 ASSORTED C... 32 2010-12-010... 1.690
1 536367 22745 POPPY'S PLA... 6 2010-12-010... 2.100
T 12 536367 22748 POPPY'S PLA... 6 2010-12-010... 2.100
13 536367 22749 FELTCRAFT P... 8 2010-12-010... 3.750
Clear Selection . 14 536367 22310 IVORY KNITT... 6 2010-12-010... 1.650
e 15 536367 84969 BOX OF 6 AS... 6 2010-12-010... 4.250
16 536367 22623 BOX OF VINT... 3 2010-12-010... 4.950
17 536367 22622 BOX OF VINT... 2 2010-12-010... 9.950
18 536367 21754 HOME BUILDI... 3 2010-12-010... 5.950
19 536367 21755 LOVE BUILDI... 3 2010-12-010... 5.950
20 536367 21777 RECIPE BOX ... 4 2010-12-010... 7.950
21 536367 48187 DOORMAT N... 4 2010-12-010... 7.950
22 536368 22960 JAM MAKING... 6 2010-12-010... 4.250
23 536368 22913 RED COAT R... 3 2010-12-010... 4.950
24 536368 22912 YELLOW COA... 3 2010-12-010... 4.950
25 536368 22914 BLUE COAT R... 3 2010-12-010... 4.950
Restore Original Order 26 536369 21756 BATH BUILDI... 3 2010-12-010... 5.950

27 536371 22086 PAPER CHAI... 80 2010-12-010... 2.550|1—
v Send Aulomatically 4“ nnnnnnnnnnn Tremm e °oonen an ann 250

? B | 31349k [3 349k 349k

e ————————

Hinh 3.9: Két qua dit liéu sau khi hoan thanh tién xir Iy

Tap dit li€u luc nay khong con missing value, khong chira giao dich huy, khong c6 gia tri
s6 lwong va don gia khong hop 18, dong thoi di duoc bd sung bién TotalPrice. Pay la co sé

quan trong dé chuyén sang phan tich kham pha dir liéu va xay dung feature & cip khach hang.

3.3. Phan tich kham pha dir liéu

3.3.1. Doanh thu theo thoi gian

Phén tich doanh thu theo thdi gian cho phép nhan dién xu hudng ting trudng va yéu té mua vu
trong hoat dong kinh doanh. Khi quan sat & cdp ngay, doanh thu bién dong manh véi nhiéu dinh
bét thudng, dic biét tap trung vao giai doan cubi nam. Khi tong hop theo thang, xu huéng ting
trudng tré nén rd rang hon va cho thdy doanh thu cao diém roi vao cac thang cudi nam, phu hop

v6i boi canh mua sam dip €.

16



Toan vin bao cao dd an Khoa hoc dit lidu Nhom 05

Doanh thu hang ngay
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Hinh 3.10: Biéu d6 doanh thu theo ngay va theo thang

Két qua nay cho thay dir li¢u ban 1¢ mang tinh mua vu 6 rét. Diéu d6 khong chi co y
nghia moé td ma con hitu ich trong viéc hi€u hanh vi mua sam ctia cac nhom khach hang khi giai

thich két qua phan cum sau nay.

3.3.2. Hanh vi mua sim theo théi gian

Ngoai doanh thu, viéc xem xét thoi diém mua hang trong ngay va trong tuan gitip nhan dién
khung gi¢ hoat dong chinh cua khach hang. Dua trén heatmap, hoat dong mua sdm thuong tap
trung vao gid hanh chinh, dic biét 1 khoang tir 10 gio &én 16 gid, va manh hon vao cac ngay
dau tuan t&i gitta tudn so v6i cudi tudn.
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Hoat ddng mua hang theo ngay va gio
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Hinh 3.11: Heatmap tan suit mua hang theo gid va ngay trong tuan

Tir goc nhin quan tri, phat hién nay goi y rang cac chuong trinh truyén thong, email
marketing hodc théng bao uu dai nén duoc trién khai gin cac khung gio c6 xac suét tuong tac
cao dé gia tang hiéu qua tiép can.

3.3.3. Phan tich san phim va khach hang

Danh muyc san phim ban chay phan 4nh nhu cdu pho bién cua thi trudng. Cac san pham xuat
hién trong nhém dén dau phan 16n thugc nhom qua ting, do trang tri va vat dung gia dinh nho.
Pay la nhitng mat hang c6 tinh thAm my cao va thudng dwgce mua lap lai trong cac dip 1& hoic

mua sam bo sung.

Top 10 Products by Number of Transactions

WHITE HANGING HEART T-LIGHT HOLDER

REGENCY CAKESTAND 3 TIER

JUMBO BAG RED RETROSPOT

ASSORTED COLOUR BIRD ORNAMENT

PARTY BUNTING

Product

LUNCH BAG RED RETROSPOT

SET OF 3 CAKE TINS PANTRY DESIGN

LUNCH BAG BLACK SKULL.

POSTAGE

PACK OF 72 RETROSPOT CAKE CASES

0 250 500 750 1000 1250 1500 1750 2000
Number of Transactions

Hinh 3.12: Top 10 san phdm ban chay trong bo dit liéu

Viéc xac dinh dugc nhitng san pham noi bat gitp doanh nghi¢p hiéu rdé hon vé cau tric
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danh muc ban hang, déng thoi hd tro dién giai hanh vi ¢ timg cum khach hang. Chang han, mot
cum khach hang mua da dang san pham c6 thé thién vé nhém qua ting va vat pham trang tri hon

cac nhom khac.

3.3.4. Phan tich RFM

Trude khi di vao m6 hinh phan cum, nhém kiém tra phan phéi ctia ba chi s tham chiéu RFM.

Ca ba chi s6 déu c6 phan phéi 1éch phai 13 rét:
« Recency: phan 16n khach hang c6 gia tri thap, cho thay van c6 nhiéu khach hang hoat
dong gan day;

« Frequency: da s6 khach hang chi mua mét vai lan, trong khi mot nhom nhé giao dich

rat thuong xuyén;

* Monetary: doanh thu tap trung & mot nhom khach hang c6 gia tri cao.

Distrbution of Monetary.

(a) Recency (b) Frequency (c) Monetary

Hinh 3.13: Phén phdi ctia cac chi s6 RFM

Su 1éch phai manh cia RFM cho théy bai toan c6 ddc trung quen thude cua dir liéu ban
1¢: mot sb it khach hang dong gop phan 16n gia tri va tan suét giao dich. Chinh vi thé, néu chi
ding RFM thi mé hinh dé& bo sot nhitng khia canh quan trong khac nhu d6 da dang san pham,
hanh vi theo tirng héa don va muc gid khach hang thuong lua chon.

3.3.5. Nhan xét chung vé dir liéu

Tir cac két qua tién xir Iy va EDA, c6 thé thdy bo dir liéu sau khi lam sach di du chat lugng
dé chuyén sang giai doan x4y dung feature. Dir liéu phan anh kha rd déc trung ciia mot doanh
nghiép ban 1¢: doanh thu ting manh theo mua vu, khach hang mua hang chu yéu trong gid hanh
chinh va hanh vi chi tiéu phan héa manh gitra cac ca nhan.

Nhirg két qua nay 14 nén tang quan trong cho budc ké tiép. Thay vi phan cum truc tiép
trén ting giao dich, nhom s& tong hop dit liéu & cip khach hang dé mé hinh hoc dugc cac dang

hanh vi ¢6 ¥ nghia hon ddi v&i bai todn quan tri quan hé khach hang.
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CHUONG 4

XAY DUNG MO HiNH PHAN CUM KHACH HANG

4.1. Tao dac trung

4.1.1. Taisao cin mé rong thém dic trung

Néu chi st dung bo chi s6 RFM, m6 hinh s& nhin khach hang chu yéu qua ba khia canh la muc
d6 gan day, tan suat va tong gia tri chi tiéu. Cach tiép can nay c6 wu diém 1a ngin gon, dé tinh
toan va phu hop cho céc bai toan phan khic & mirc co ban. Tuy nhién, khi ap dung truc tiép vao
dir liéu ban 1é nhiéu dong giao dich, RFM van chua phan éanh dﬁy du cAu tric hanh vi mua sdm.

Thir nhat, RFM khong cho thiy d6 da dang san phdm ma khach hang di mua. Hai khach
hang c6 cung tong chi tiéu ¢ thé khac nhau rat 16n néu mot ngudi chi mua lap lai mot vai ma
hang con ngudi kia mua trai rong trén nhiéu loai san pham. Thir hai, RFM khong mé ta duoc
cAu truc cua tirng hoa don, ching han mdi 1an mua khach hang thuong chon bao nhiéu loai hang
hay gia tr1 trung binh ciia mdt hoa don 1a bao nhi€u. Thir ba, RFM kho tach dugec nhom mua it
lan nhung mdi 1an mua nhiéu véi nhém mua déu hon, lip lai hon va c6 chiéu sau twong tac cao
hon.

Vi vay, nhdm m¢ rong dir liéu dau vao thanh bd feature & cép khach hang nham mo ta
hanh vi mua sim trén nhiéu chiéu hon. Cach lam nay gitip K-Means c6 nhiéu tin hi¢u hon dé
tach cac nhém khach hang thuc sy khac biét vé hanh vi, thay vi chi khac nhau & téng chi tiéu

cudi cung.

4.1.2. Bo dic trung & cap khach hang

Theo tai liéu tham khao chinh va sau khi d6i chiéu lai véi dit liéu thuc té, bo dic trung muc tiéu
clia dé tai gdm 16 feature, chia thanh bén nhém 16n: khdi lugng va gia tri mua hang, hanh vi
theo hoa don, hanh vi theo san phdm va mirc do lap lai cia ting san pham. Bang dudi ddy tom

tat vai tro cua ting feature.
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Béng 4.1: Bg 16 dic trung khéach hang sir dung cho phan cum

STT Tén feature Nhom Y nghia

1 Sum_Quantity Téng quan Téng sb lwong san pham khach
hang da mua.

2 Mean_UnitPrice Téng quan Muc gia trung binh cua céc san
pham da chon.

3 Mean_TotalPrice Tdng quan Gia tri trung binh cuia mt dong
giao dich.

4 Sum_TotalPrice Téng quan Téng chi tiéu cua khach hang.

5 Count_Invoice Téng quan S6 hoa don duy nhét ctia khach
hang.

6 Count_Stock Téng quan S6 ma san pham duy nhit khach
hang ting mua.

7 Mean_InvoiceCountPerStock Theo san phdam  Tan sudt xuat hién trung binh cta
mat san pham trong lich sir mua
cua khach hang.

8 Mean_StockCountPerInvoice Theo hdadon  S6 loai san pham trung binh trong
mot hoa don.

9 Mean_UnitPriceMeanPerInvoice Theo héa don  Gia don vi trung binh xét trén
tung hoa don.

10 Mean_QuantitySumPerInvoice Theo héadon S lugng trung binh trong mot
héa don.

11 Mean_TotalPriceMeanPerInvoice Theo héadon  Gia tri trung binh cua tung dong
giao dich trong mot hoa don.

12 Mean_TotalPriceSumPerInvoice Theo héadon  Téng gia tri trung binh clia mot
hoa don.

13 Mean_UnitPriceMeanPerStock Theo san pham  Miic gia trung binh cua timg loai
san pham ma khach hang mua.

14 Mean_QuantitySumPerStock Theo san phdm  S4 lwong trung binh di mua trén
mdi san pham.

15 Mean_TotalPriceMeanPerStock Theo san pham  Chi tiéu trung binh trén mdi san
pham.

16 Mean TotalPriceSumPerStock Theo san phdm  Tdng chi tiéu trung binh theo ting

loai san pham.
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4.1.3. Thuec hién trong Orange

Quy trinh tao feature duoc trién khai bang nhiéu nhanh Group By. MJ&i nhanh bat dau tir dir
liéu giao dich da duoc lam sach, sau do téng hop 1én cép khach hang theo muc ti€u khac nhau.
Pay 1a bude bién doi quan trong nhat cta dé tai, vi né chuyén bai toan tir khong gian “dong giao

dich” sang khong gian “hanh vi khach hang”.

0 Data :_E_: oota v Data m Selected Data -+ Data Em

Group by Customer ID Rename_1 Data Table
Data preprocessed Y Merge Data

s

Group by
9 Attributes Aggregations
Country 2 [ InvoiceDate
vaiceho 3 0 UnitPrice Mean
StockCode 4 [ TotalPrice Mean, Sum .
Description slecea 0t
5 CustomerID m - B
[ cuantity
6 Country
invoiceDate le features Save Data
[ unitprice 7 B8 InvoiceNo
[ roraiprice 8 @ stockCode
9 Description
Aggregations
Mean Mode First value
Median Standard deviation Last value
a1 Variance Random value
Q3 Sum Count defined
Min. value Concatenate Count
v A Max. value Span Proportion defined

| 2 | H3a%k [ 3s20

Hinh 4.1: Tao nhom feature co ban bang Group By theo CustomerID

O nhénh tht nhat, nhom gom theo CustomerID dé tao ra cac chi sé co ban nhu téng )
luong, gia don vi trung binh, tong chi tiéu, s hoa don va sé ma hang dd mua. Pay 1a 16p dic

trung nén, phan anh quy md tiéu ding tong quéat cia mdi khach hang.

0 Data ::T: oata v Dsta M solosted Dta - Dt E}EH

Group by Customer ID Rename_1 Data Table &

Data preprocessed £ Merge Data
Q 2
Variables Edit o
2 g
\3 Name: |Sum_Quantity
_ Type: | [ Numeric -

) uniterice - Mean » mean unitprice
i ) Unlink variable from its source variable
[ rotaterice - Mean - Mean_Totaterice

. I
[ rotaierice - sum + sum_TotalPrice Labels: &Y aiue.
Data
CustomeriD ((EQ} D B

Merge Data 2 Data Table features Save Data

Selected Data +
bata

Output table name: ResetAll | ResetSelected | Apply |

? B | Haszo [ 3020

Hinh 4.2: Ddi tén cac feature bing widget Edit Domain
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Sau khi tong hop, nhom str dung Edit Domain dé ddi tén cac cot thanh tén co ¥ nghia
hon cho bao cdo. Viéc chuan hoa tén ¢t ngay trong Orange gitip workflow vé sau d& doc hon,
dong thoi tranh nham 1an giita cac chi sb tong, trung binh theo héa don va trung binh theo san
pham.

@58\ o . Selected Data  Data
0 Dat o5 Dot 14 Dt = Data 3 D Em

Group by Customer ID Rename_1 Data Table
Data preprocessed P £ Merge Data

e

ses Data . Data > ;
F T/ 5| y

Group by Customer ID Rename. 2 Data Table 2

o
® Group by CustomerlD + InvoiceNo

Selocted Data »

Group by [ pate D Data B

Attributes Aggregations

1 0 Quantity Sum Data Table features Save Data
Country 2 [ InvoiceDate

S 3 [@ UnitPrice Mean

StockCode 4 [ TotalPrice Mean, Sum

Description

0 cuantity

5 CustomeriD

6 [@ Country
InvoiceDate ) y
[ uniterice 7 @ InvoiceNo
00 reterprice 8 @ stockCode Count

9 @ Description

Aggregations
Mean Mode First value
Median Standard deviation Last value
Q Variance Random value
Q3 Sum Count defined
Min. value Concatenate Count
V] Send Automatically Max. value Span Proportion defined

2 | 33a% [ 16.6k

e ————————————————————————

Hinh 4.3: Tao feature theo hoa don trong Orange

Nhanh thir hai nhém theo cp CustomerID + InvoiceNo. Budc ndy nhim moé ta hanh
vi trong timg hoa don, chang han trung binh mdi héa don c6 bao nhiéu loai san pham, bao nhiéu
san pham va gid tri trung binh ciia mot 1an mua. Khi tong hop nguoc tré lai cap khach hang, cac

feature ndy gitp mo hinh nhin dwgc “hinh dang” giao dich chir khong chi nhin téng chi tiéu.
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[ ] Group by CustomeriD +

P | ¥ se9k [5 238k

Group by
Attributes Aggregations
Country 2 InvoiceDate
InvoiceNo 3 [ UnitPrice Mean
S 4 [@ TotalPrice Mean, Sum
LTI 5 B CustomeriD
Quantity
InvoiceDate H S
R > 7/@ InvoiceNo Count
TotalPrice i
Aggregations
Mean Mode First value
Median Standard deviation Last value
1 Variance Random value
Q3 Sum Count defined
Min. value Concatenate Count
v Send Automatically Max. value Span Proportion defined

e ———————————

Hinh 4.4: Tao feature theo san phdm trong Orange

Nhanh thtr ba nhém theo cdp CustomerID + StockCode. Muc tiéu 1a mo ta s thich va

mirc d6 1ap lai theo tirng ma san pham. DAy 1a 16p thong tin rat quan trong dé phan biét nhom

mua da dang v6i nhém mua 13p lai manh trén mat tap san phém hep.

Data e Data Data

¢

Selscted Data + Data

3% i ol

0

Group by Customer ID Rename_1 Data Table 3
Data preprocessed P oY & Merge Data
&
5
e Data e Data > &
N 8 v 0 :
Y see ese
Group by CustomeriD Group by Customer ID Rename_2 Data Table 2
+ InvoiceNo 2
Selected Data
vee Data (1) Data 3 Selected Dsta - Extra Data paa gt
. 5 1 ) e
L1 L) LLLS
Group by CustomeriD Rename_3 Data Table 3 e Data Table features

Group by Customer ID
+$StockCode 3

Merge Data

Merging
Append columns from Extra data
© Find matching pairs of rows

Concatenate tables

Row matching

18 customeriD ~ | matches | @ CustomeriD ~ || x
-
v Apply Automatically

? B | 39203920 [5 3920

Hinh 4.5: Hop nhit cac bang dic trung bang Merge Data

Save Data

Cudi cing, cic bang feature trung gian dugc hgp nhét bang Merge Data theo khoa

CustomerID. Két qua diu ra 1a mot bang dit liéu & cp khach hang, trong d6 mdi hang twong

ung voi mot khach hang duy nhét va mdi cot 1a mot dic trung hanh vi. So véi cach dung truc

tiép RFM, b dit liéu dau ra giir lai duoc nhiéu tin hiéu giau y nghia hon cho bai toan phan cum.
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4.1.4. Chuan héa va loai bé outlier

Do dit liéu ban 1¢ thudng c6 phan phdi 1éch phai manh, cac dic trung sau khi tong hop ciing co

xu hudng tap trung & vung thap va kéo dai dudi sang bén phai. Piéu nay khién K-Means dé bi

chi phdi boi mot s6 khach hang c6 gia tri cuc 16n néu nhom khong chuan héa dir lidu trude. Vi

vay, nhém quan sat phan phoi cua feature bang histogram réi chuan héa vé cung thang do trudce

khi md hinh hoa.

Sum_Quantity
4000 -

3500 -
3000 -
2500 -

2000 -

Tan sust

1500 -
1000 -

500 -

' ' | |
100000 200000 300000 400000

o

Count_Invoice
4000 -

3500 -
3000 -
2500 =

2000 =

Tan sust

1500 -
1000 =
500 -

0- |

'
0 500 1000

Mean_UnitPriceMeanPerinvoice
4000 -
3500 =
3000 -
2500 =

2000 =

Tan sut

1500 =
1000 -
500 -
' |
1500 2000

' '
0 500 1000

Mean_UnitPriceMeanPerStock
4000 =
3500 =
3000 —

2500 -

Tan sust

2000 =

1500 =

1000 -

500 -

0- ' ' ) |
0 500 1000 1500 2000

4000 -

3500 -

3000 -

2500 -

£ 2000 -

1500 =

1000 =

500 -

3500 =

3000 -

2500 -

% 2000 =

= 1500 -

1000 -

4000 -

3500 -

3000 =

2500 -

§ 2000 -

1500 =

1000 =

500 -

0-

4000 -

3500 =

3000 -

2500 -

? 2000 -

1500 =

1000 -

500 =

0-

0

0

Mean_UnitPrice

| i i
500 1000 1500

2000
Count_Stock
) | )
1000 2000 3000

Mean_QuantitySumPerlnvoice

i | '
20000 40000 60000

Mean_QuantitySumPerStock

| | '
20000 40000 60000

Tan subt

Tan subt

Tan sudt

Tan sult

4000 -

3500 -

3000 =

2500 -

2000 -

1500 =

1000 =

500 -

0-

3500 =

3000 -

2500 =

2000 -

1500 =

1000 -

4000 -

3500 =

3000 =

2500 -

2000 -

1500 -

1000 —

500 =

0-

4000 -

3500 -

3000 -

2500 =

2000 -

1500 -

1000 —

500 =

0-

0

0

0

Mean_TotalPrice

I i i |
20000 40000 60000 80000

Mean_InvoiceCountPerStock

Mean_TotalPriceMeanPerinvoice

| ' i |
20000 40000 60000 80000

Mean_TotalPriceMeanPerStock

' I ' |
20000 40000 60000 80000

2500 -

£ 2000 -
k]

2500 -

£ 2000 =

2500 -

Z 2000 -

Sum_TotalPrice
4000

3500 -

3000 -

1500 =

1000 =

Mean_StockCountPerinvoice

1200 -

1000 -

800 =

& 600~

400 -

200 =
' T |
0 100 200
Mean_TotalPriceSumPerlnvoice
4000 =
3500 -

3000 -

1500 =
1000 =
500 -
0- | | | |
0 20000 40000 60000 80000
Mean_TotalPriceSumPersStock
4000 -
3500 =

3000 -

1500 =
1000 -

500 =

0- i | | i
0 20000 40000 60000 80000

Hinh 4.6: Phan phdi cua cac feature trudc khi bién d6i hodc chuan hoa

Trong Orange, budc nay dugc thuc hién béng widget Normalize. Sau khi ndi bo dix liéu

16 feature vao widget, nhém chuan hoa toan b cac bién sb trude khi dwa sang budc phat hién

outlier va phan cum. Vi¢c chuan hoa giup céc feature vé cung mat bang, tranh trudng hop cac

bién cd bién d 16n nhu tong chi ti€u hodc tong s6 luwong lan at cac bién con lai.
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. Data H+-1
Data Preprocessed Data < Data AR L Inliers = Data g e
ﬁn e e th
L) .
. n t-SNE
File Preprocess Outliers k-Means
=
2
1
Preprocessors Impute Missing Values x| -~
«llm Discretize Continuous Variables Average/Most frequent B
53= Continuize Discrete Variables Replace with random value Save Data

E Impute Missing Values ®) Remove rows with missing values.

m Select Relevant Features -
Mormalize Features X
m Select Random Features

. @) Standardize to p=0, 0*=1

M. Normalize Features

v){— Randomize Center to p=0

2_
m Remove Sparse Features > SelielS

' Principal Component Analysis Normalize to interval [-1,1]
m CUR Matrix Decomposition Mormalize to interval [0, 1]
v Apply Automatically

? B | 43920 [3®3920

S ———————————————————————

Hinh 4.7: Thiét lap widget Normalize dé chuan hoa bd 16 feature trong Orange

Sau chuan hoa, phan 16n dic trung di duoc dua vé ving quanh 0, gitp viéc tinh khoang
cach Euclid giira cac khach hang trd nén can bang hon. Hinh dudi day cho thdy phan phdi sau

chuan héa van con mdt so dudi kéo dai, nhung mirc do chénh I¢ch gitra cac bién da giam ro rét.
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Hinh 4.8: Phan phdi cta cac feature sau khi chuan hoa
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Sau budc chuan héa, nhom dua dir liéu qua widget Outliers va chon phuong phap LOF

dé nhan dién cac khach hang quéa khac biét so v6i mat bang chung. Trong workflow ndy, Orange

tao ra hai nhanh két qua: mot nhanh chira toan bo dir licu da gén nhén outlier dé kiém tra, va

mot nhanh Inliers dung lam dau vao chinh cho K-Means.
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Data =
Data Preprocessed Data -+ Data . 3 Inliers - Data et KiH
S50 :
.o

File Preprocess Qutliers k-Means LSHE

P

Method B
Local Outlier Factor -

Save Data
Parameters

Contamination:

Neighbors: 25 =

Metric: Euclidean -

v Apply Automatically

| ? B | 7320 [5 3847733020

Hinh 4.9: Thiét lap widget Outliers bang LOF trudc khi chay K-Means

Quyét dinh thém budc loai outlier xuat phat tir thuc nghiém trén chinh dir li¢u cua dé tai:
néu gitt nguyén toan bd khach hang cuc tri, K-Means c6 xu hudng tach ra nhirng cum rat nho
chi dé bao ldy cac diém xa tdm, lam két qua chung kém 6n dinh hon. Khi dwa qua LOF trudc,

c4u trac phan khuc téng quat tré' nén rd hon va viéc dién giai cac cum 16n ciing nhat quan hon.
4.2. M6 hinh phan cum khach hang
4.2.1. Thiét 1ap thue nghiém

Sau khi ¢6 bo dit liéu khach hang & dang s6 di chuan hoa va di loai outlier, nhom tién hanh mé
hinh hoa bang K-Means. Trong pham vi bai nay, hai cau hinh k& = 3 va k = 4 duoc giir lai dé
so sanh song song. M&i cdu hinh dugc danh gia qua ba 16p thong tin:

« chét lugng phan cum dinh luong théng qua silhouette trung binh;
« mirc d6 can bing quy md gitra cac cum;
« kha ning dién giai ¥ nghia kinh doanh ctia timg nhém khach hang.

Diéu nay co6 nghia la vi¢c chon s6 cum khong chi dua trén mdt chi ) duy nhét. Néu mot
phuong an cho silhouette nhinh hon nhung lam xuat hién mét cum qua nho va kho hanh dong,
phuong an d6 chua chéc di 1a Iya chon tot hon vé mat quan tri.

4.2.2. So sanh lya chon sé cum giira k=3 va k=4

Trong Orange, nhom sir dung widget k-Means ¢ ché d6 toi uu s cum dé kiém tra nhiéu phuong

an ung vién. Két quadota k =2 dén k = 8 cho silhouette trung binh lan luot 14 0.579, 0.500,
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0.510, 0.336, 0.380, 0.355 va 0.325. Mac du k& = 2 cho gia tri cao nhat, cach chia nay chi tao ra
hai nhom qua rong va chua du chiéu sau dé phyc vu dién giai hanh vi mua sdm. Vi vdy, nhém

giit lai hai cdu hinh k& = 3 va k = 4 dé phén tich sau hon.

0.60 10579

e €35.61%

0.50
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o
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ez ] ca
9:64%]| 14.32%
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Hinh 4.10: Dién bién silhouette theo s6 cum va ty trong cac cum & hai phuong an duoc gitr lai

Két qué cho thay:

« k = 3 1a phuong 4n dau tién gitr duoc silhouette & mirc 0.500 va dong thoi tao ra ba

nhém khach hang c6 thé dién giai rd vé& mat nghiép vu;
* k = 4 c6 silhouette nhinh hon mot chut, dat 0.510, nhung sy céi thién nay khong 16n;

« tir k = 5 tro di, silhouette giam kha manh xubng ving 0.325 dén 0.380, cho thiy ciu
trac phan cum bit dau kém 6n dinh hon.

Xét vé ty trong cum, phuong an k = 3 cho cdu trac 77.85% — 16.53% — 5.61%, tirc 1a
van c6 mot cum 16n chi phéi nhung hai cum con lai du 1o dé mo ta cac nhom hanh vi khac nhau.
Trong khi d6, phuong an k = 4 cho cau triic 75.38% — 0.65% — 9.64% — 14.32%, nghia 1a md
hinh d4 tach riéng mot cum rat nho chi gdm 25 khach hang. Diéu nay ¢6 ich néu muc tiéu 1a boc
tach nhém khach hang cuc tri, nhung lai lam phuong an k = 4 kém can bang hon khi dung lam
md hinh phan khtic chinh.

Tir goc nhin thyc hanh trong Orange, két qua niy cho thay workflow hién tai dii 6n dinh
dé tai chay nhiéu 1an véi cac cAu hinh sé cum khac nhau. Nhém co thé giir nguyén toan bo
pipeline tién xir 1y va chi diéu chinh tham sb cia widget k-Means dé kiém tra nhanh cac kich

ban phan khuc trude khi chon ra phuong 4n cudi cung.
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4.2.3. Truwc quan héa bing t-SNE

Trong pipeline hién tai, nhém ding t-SNE dé tryc quan hoa hinh hoc ctia cum sau khi K-Means
da gan nhan. Khac véi PCA thién vé phuong sai toan cuc, t-SNE gilr cAu trac 1an can cuc bod
t6t hon nén phu hop hon khi muc tiéu 1 quan sat muac do tip trung va giao thoa gitra cac nhom
khach hang trong khong gian hai chiéu.

D Data \ Preprocessed Dala + Data [ p. '\ Inliers > Data {.,-‘: Cata ':_ﬁg
) (&) (% =
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Hinh 4.11: Truc quan hoa phan cum béng t-SNE véi k=3
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Hinh 4.12: Tryc quan héa phan cum bang t-SNE véi k=4

Quan sat hai hinh trén cho thdy k& = 3 tao ra ba vung hanh vi twong di 13, trong d6
nhom khach hang quy mé nho chiém phan 16n dién tich hinh hoc. Khi chuyén sang k& = 4, mot

phan trong nhom khach hang co gia tri cao duoc tach riéng thanh mot cum rat nho. Pay 1a 1y do

silhouette ting nhe, nhung ciing 14 nguyén nhan khién phuong an k = 4 kh6 ding 1am mé hinh

phan khuc chinh néu muc tiéu la 6n dinh va d¢ trién khai.

4.2.4. Dién giai két qua véi k=3

Phuong an £ = 3 cho ba cum vé&1 hinh dang kha 10 trén t-SNE va radar chart. Dy la phuong
4n nhom chon 1am két qua phan khuc chinh vi vira du chi tiét dé tao hanh dong, vura tranh duogc
viéc sinh ra nhiing cum qué nhd. Trong Orange, sau khi c6 nhan cum tir k-Means, nhém Xuét

dir liéu ra bang di liéu c6 kém cot Cluster, rdi tong hop tiép dé tao hd so trung binh cho timg

cum.
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C1 - Khach hang quy mé nho

S6 khach hang: 2995

Khéi luong mua

San pham/giao dich

100%

80%

60%

40%

20%

Téng chitieu

gié ua thich

Chi tigu/san pham

Gia tri/giao dich

Da dang san pham

C2 - Khach mua da dang
S6 khach hang: 636
Khéi luong mua
100%
san phamigiao dich 0% Téng chi tiéu

80%

40%

20%
3
o

Chi tigu/san pham S Mrc gia wa thich

Gié trigiao dich Tén suét mua
d

Pa dang san pham

Tén suét mua

C3 - Khach mua thwéng xuyén, sé lwong I&n
S6 khach hang: 216

Khéi lrong mua

0%

Téng chi tiéu

san phamigiao dich

Chi tiéu/san plei

Tan suétmua

Gia tri/giao dich

Da dang san pham

Hinh 4.13: Biéu d6 radar hd so cum khach hang khi k=3
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Bang 4.2: Tém tit ¥ nghia kinh doanh cuia cac cum khi k=3

Dién giai

Cum Ty trong  Pic trung ndi bat
Cl 77.85% Hau hét feature
chinh déu thap hon

trung binh, dic biét
1a s6 hoa don va sb
ma san pham.

C2 16.53% Do da dang san
pham va s san
pham trong mbi hoa
don cao hon ro rét,
nhung tong chi tiéu
chi quanh muc trung
binh.

C3 5.61% Téng s6 lugng, tong
chi tiéu, s hoa don
va muc do 1ap lai
theo san pham déu
cao nhat. Gia don vi

khong ndi bat.

bay la nhém khach hang quy mo nho, mua
it va tuong tac chua sdu. Nhom nay phu
hop véi cac chién dich kich hoat lai, bundle
gi4 thap va wu dai chuyén dbi lan mua tiép
theo.

Day la nhém khach mua da dang. Ho ¢o
xu hudng kham phé danh muc rong hon,
pht hop véi chién dich cross-sell, goi ¥ san

pham bo sung va gidi thi¢u bo suu tap moi.

Pay 1a nhom mua thuong xuyén véi khoi
luong 16n, gan véi nhom khach mua si
hodc khach hang cé gia tri vong doi cao.
DPiém can luu y 1a stc manh cua cum nay
dén tir tAn suét va s6 luong, chir khong phai

tor mirc gia don vi cao.

Piém dang chua y trong phuong an k& = 3 1a cum C3 khong phai nhém “premium” theo

nghia truyén théng. Mean UnitPrice ctia nhom nay chi gin muc trung binh, trong khi tong

chi tiéu cao dén tur viéc mua nhi€u hon va mua lap lai nhiéu hon. Diéu do cho thay néu doanh

nghiép chi nhin vao doanh thu, rit d& gin nhan sai cum nay thanh khach hang cao cip, trong khi

ve ban chat day 1a nhom khach hang gia tri cao nho strc mua va tan suat.

4.2.5. Dién giai két qua voi k=4

Phuong 4n k = 4 tach thém mdt cum rat nhé tir nhém khach hang gia tri cao. Vi vay, phuong

an nay hiru ich khi doanh nghiép mudn quan sat riéng cac khach hang cuc tri hoic khach mua

si n6i bat thay vi gop ho vao mot phan khuc 16n hon. Vé mit thao tac, workflow Orange cua

phuong 4n nay gan gidng véi k = 3, chi khac ¢ tham sé s6 cum trong widget k-Means; phan

tryc quan va tong hop két qua van giit nguyén logic.
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Hinh 4.14: Biéu d6 radar ho so cum khach hang khi k=4

34



Toan van bao cdo d6 an Khoa hoc dir liéu

Nhoém 05

Bang 4.3: Tom tit y nghia kinh doanh cta cac cum khi k=4

Cum

Ty trong  Dic trung noi bat

Dién giai

Cl1

C2

C3

C4

75.38% Giit vai trd nhom nén
v6i cac chi s6 phan
16n dudi trung binh.
0.65% Téng s6 luong, tong
chi tiéu va s hoa
don rat cao, vuot troi
hén so vé&i cac cum
con lai.

9.64% Tan sudt va téng chi
tiéu cao hon trung
binh, nhung chua
cuc tri nhu C2.
14.32% Do da dang san
pham va s6 san
pham trong mdi hoa

don 14 ndi bat nhat.

Pay van la nhom khach hang quy mo nho,

tuong tw C1 & phuong an k£ = 3.

Pay 1a nhom khach mua s luong rat 16m,
c6 thé xem nhu cum cuc tri hodc khach
mua si noi bat. Cum nay c6 gid tri giam
sat cao nhung qua nho dé ding lam phan
khuc dai tra.

Day 1a nhom khéach hang thudng xuyén,
c6 thé 1a 16p “trung gian” gitra khach phd
thong va khach mua si rit manh. Nhom
nay pht hop cho chién lugce nuéi dudng 1én
hang khach hang gia tri cao.

bay la nhom khach mua da dang, cé
khuynh hudéng mua theo danh muc rong
va c6 kha niang phan hoi tot v6i cross-sell

hodc gidi thi€u san pham mai.

Nhin trén géc d6 phan tich, k = 4 cho phép doanh nghiép nhin thdy thém mét 16p ciu

traic ma k = 3 dd godp lai. Cum C2 gdém 25 khach hang 13 minh chtng 16 nhat: day 1a nhom rat

hiém nhung c6 tac dong 16n t6i tong doanh thu. Trong méi truong kinh doanh thyc té, nhiing

khach hang nhu vay thuong déang duoc theo ddi riéng bang chuwong trinh chidm séc hoidc chinh

sach gia dac thu.

4.2.6.

Lua chon cau hinh cuoi ciing

Sau khi ddi chiéu ca silhouette, quy mo cum, hinh t-SNE va radar chart, nhém chon £ = 3 la

phuong &n phéan khtc chinh cua bao cdo. Ly do la:

« diém silhouette ctia k = 3 di & muc tot va khong chénh nhiéu so véi k = 4;

« ba cum ciia k = 3 ¢6 quy mo du 16n dé chuyén thanh hanh dong marketing ré rang;

« cach dién gidicia k = 3 6n dinh hon, dé trinh bay hon va phu hop véi muc tiéu hoc

phan.

Tuy nhién, nhém van giit & = 4 nhu mot 16p phan tich bd sung. Trong bdi canh doanh

nghiép mubn boc tach riéng nhom khéch hang cuc tri hodc khach mua si gia tri rit cao, k = 4
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lai 1a phurong 4n hiru ich hon. Néi cach khac, hai ciu hinh khong loai trir nhau: k = 3 phu hop
cho phan khiic van hanh tong quat, con & = 4 pht hop cho phan tich dao sau va quan tri nhom

khach hang hiém nhung quan trong.
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CHUONG 5

PE XUAT PHUONG PHAP VA HUONG MO RONG

5.1. Pinh huéng sir dung két qua phan cum trong thue té

Gia tri 16n nhét cta bai toan phan cum khong nam & viée gén nhan C1, C2, C3 hay C4, ma nam
& kha nang chuyén cdc cum nay thanh hanh dong quan tri cu thé. Néu khéng di tiép dén bude
nay, két qua mé hinh chi dimg ¢ mic mé ta dit lidu. Vi vay, trén co s& phuong 4n k = 3 dugc

chon 1am cdu hinh chinh, nhom dé xuit mét sb huéng tmg dung thuc té nhu sau.

5.1.1. Nhom khach hang quy mé nhé

Pay 12 nhom chiém ty trong 16n nhat trong dit liéu nhung phan 16n c6 gia tri giao dich va do sau
tuong tac thap. Vé ban chat, day 1a nhém nén ctia hé khach hang: ho déng nhung chua dong
g6p manh vé doanh thu hodc mirc do mua lap lai.

Dbi voi nhom nay, muc tiéu khong nén 1a ban san pham gia tri cao ngay 1ap tirc, ma nén
tap trung vao viéc tang sd 1an mua lap lai va nang dan d6 phong pht ctia gié hang. Mot s6 hanh

dong phu hop gom:
« giri mé giam gia cho don hang ké tiép nham rat ngan chu ky mua;

« xdy dung cic combo gia thap hodc goi san pham phd bién dé kich thich mua nhiéu hon

trong mot hoa don;
« trién khai email hodc thong bao tai kich hoat ddi voi khach hang cé dau hi¢u khong

quay lai sau mot khoang thoi gian nhat dinh.

5.1.2. Nhom khach mua da dang

Nhom nay khong nhat thiét 1a nhom chi ti€u cao nhat, nhung noi bat ¢ so loai san pham da mua
va sO san pham xuat hién trong moi hoa don. Diéu do6 cho thay ho c6 xu huéng kham pha danh
muc, dé phan hoi voi cac dé xuat san pham mai va co tieém ndng cross-sell tot.

V6i nhom khach hang nay, doanh nghiép nén wu tién cac chién lugc:
« goi y san pham b sung dya trén lich sir danh muyc da mua;
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« trién khai bd suu tap theo chu dé hoic chién dich gidi thiéu san phim méi;

* dung ndi dung ca nhan hoa theo danh muc quan tam thay vi chi gidm gia dai tra.

Nhin tir goc d6 quan tri, ddy 1a nhom rat dang dau tu cho hoat dong ting chiéu sau gid
hang, vi ho da cho thdy xu huéng mé rong sé thich chir khong bi bo hep & mot vai ma hang nhét
dinh.

5.1.3. Nhém mua thwong xuyén, so lwgng 16m

O phuong an k = 3, day 1a nhom khach hang c6 gia tri cao nhat nho tin suat mua va khi lugng
mua 16n. Piém dang chu y la mtrc gia don vi cta ho khong vuot troi, nén doanh thu cia nhém
nay dén tir hanh vi mua déu, mua lap lai va mua nhiéu hon, cht khong dén tir viéc chon cac san
pham dt tién.

Diéu d6 goi ¥ rang chién luge phu hop véi nhom nay khong phai 1a khuyén mai ngén
han don 1é, ma la:

« chinh sach chiét khau theo bac hoic theo gia tri [y Kké;

« uu d3i van chuyén, vu dii thanh vién hodc hd tro dit hang dinh ky;

« chuong trinh chim soc riéng cho khach hang doanh nghiép hodc khach mua si néu

doanh nghiép mudn phét trién theo chiéu B2B.

Vé mit kinh doanh, ddy 12 nhém can duoc bao vé nhiéu nhat vi chi cin mét ty 1¢ nho roi

b6 ciing co thé tao ra tic dong 10n téi doanh thu tong thé.

5.2. Gia tri bd sung ciia phwong an k=4

Mic du nhém chon k& = 3 13 phuong an phéan khuc chinh, két qua & = 4 van mang lai mot goc
nhin quan trong: no tach riéng duoc mdt cum rat nho gém cac khach hang cuc tri vé s luong

mua va tong chi tiéu. Trong thyc té, day c6 thé la:

» khach mua si c6 chu ky nhap hang riéng;
« khach hang doanh nghiép dat don khéi lugng 16n;

« hodc mot nhom khach hang VIP dong gop doanh thu bat thuong.

Nhom nay khong phit hop dé xem nhu phan khuc dai tra, nhung rat phii hgp dé quan tri
theo co ché “watchlist”. Doanh nghiép c6 thé theo ddi riéng nhom nay theo thang hodc theo
quy, kiém tra bién dong don hang va xay dung chinh sach phuc vu vu tién néu thiy day 1a nhom
c6 gia tri chién lugc.
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5.3. Hoan thién workflow trong Orange

Qua qua trinh trién khai, c6 thé thay gia tri 10n nhét cta dé tai khong chi nim ¢ két qua phan
cum cudi cting ma con ndm & cach t6 chiic quy trinh phan tich dit liéu mot cach minh bach. Vi
vy, mot hudng phat trién hop 1y 1 chuan hoa hoan toan workflow Orange theo bo 16 feature
& cap khach hang, kém theo budc Normalize, Outliers, k-Means va t-SNE. Khi workflow
duoc hoan thién va luwu lai dudi dang . ows, nhom c6 thé tai st dung cho céac ky dit liéu méi ma
khong can xay dung lai tir dau.

Trong thuc té, phﬁn workflow nay c6 thé duoc van hanh theo mot chudi thao tac ¢6 dinh.
Trude hét, ngudi dung chi can thay file dau vao & widget File. Sau d6, Orange sé tu chay lai
cac bude tao feature, chuan hoa, loai outlier va phan cum. Khi workflow da on dinh, viéc cap
nhat két qua cho ky dit liéu moi s& nhanh hon rat nhiéu so v6i cach xir 1y thii cong timg budc
ro1i rac.

Ngoai ra, nhom c6 thé chuan hoa thém phan dau ra bang cach luén xuit ra ba nhom két
qua sau mdi 1an chay: bang khach hang kém nhan cum, bang trung binh feature theo cum va
anh radar/t-SNE. Khi do, qua trinh cap nhat bao cdo hodc dashboard s€ nhanh hon nhiéu. bay
ciing 14 loi thé rd nhét ciia Orange trong bdi canh hoc phan: ngudi thuc hién c6 thé vira kiém tra

duogc truc quan timg budc, vira duy tri duoc mot pipeline du chat dé 1ap lai nhiéu lan.

5.4. Mé rong theo hwéng dashboard va ty dong hoa

O giai doan tiép theo, nhom c6 thé phat trién mot dashboard truc quan dé theo dai phan khuc
khach hang theo thoi gian, déng thoi ty dong hoa budc nhap dir li¢u méi va cap nhat phan cum
dinh ky. Mot hé thong nhu vay s& hd trg nha quan 1y quan sat nhanh ty trong timg cum, xu
huéng dich chuyén giira cac cum va muc dong gop doanh thu cua ting phan khuc.

Néu doanh nghiép c6 thém dir liéu vé san pham, mua vu hodc phan hdi khach hang,
nhém c6 thé két hgp phan cum véi cac hudng phén tich khac nhu:

« phan tich gi6 hang dé tim céc cip san pham hay dugc mua cing nhau;

« phan tich churn dé du bao nguy co rdi bo cia ting phéan khuc;

« du bao gia tri vong doi khach hang dé wu tién ngan sach cham soc cho diing nhém;

« 50 sanh dong hoc cum theo thoi gian nham phat hién khach hang dang dich chuyén tir

nhém gia trj thip sang nhém gid tri cao hodc ngugc lai.

Nhitng hudng mo rong nay gitp chuyén dé tai tir mot mé hinh hoc phan sang mot khung

hd trg ra quyét dinh c6 kha ning ing dung cao hon trong bdi canh doanh nghiép thuc té.
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KET LUAN VA HUONG PHAT TRIEN

Dé tai Phdn cum khdch hang tie dit liéu civa hang ban 16 sir dung mé hinh K-Mean da xay dung
dugc mot quy trinh phan tich tuong ddi dy dii, bat dau tir kiém tra dir lidu tho, xtr Iy missing
value trong Excel, 1am sach va tong hop dit liéu trong Orange, dén budc xdy dung dic trung &
cap khach hang va chuan bj dir liéu cho mé hinh K-Means. Qua trinh nay cho thay dit liéu giao
dich ban 1& chira nhiéu tin hiéu quan trong vé hanh vi mua sim, nhung can dugc td chuc lai mot
cach hop 1y thi méi c6 thé khai thac hiéu qua cho bai toan phan cum.

Thong qua phén tich kham pha dir liéu, nhom da nhan dién duwgc mot sé dac diém noi bat
cta dir liéu nhu tinh mua vu trong doanh thu, xu hudéng mua hang tap trung vao gio hanh chinh
va su phan héa manh vé tan suét ciing nhu gia tri chi tiéu giita cac khach hang. DPay la nhiing
két qua quan trong dé 1am nén cho budc mo hinh hoa. Déng thot, viéc mo rdng bd feature vuot
ra ngoai RFM cho phép mé ta khach hang da chiéu hon, phu hop hon véi muc tiéu phan khic
phuc vu quan tri.

Két qua thuc nghiém cho thiy phuong an & = 3 phu hop hon dé sir dung lam céu hinh
phan khuc chinh vi tao dugc ba nhém khach hang c¢6 quy md hop ly, dé dién giai va thuén tién
cho viéc chuyén hoa thanh hanh dong marketing. Pong thoi, phuong 4n k = 4 van c6 gid tri
nhu mot 16p phén tich bo sung nham tach riéng nhém khach hang cuc tri hodc nhdm mua si nbi
bat.

Trong giai doan tiép theo, nhom c¢6 thé tiép tuc mé rong dé tai theo hudng theo doi su
dich chuyén cum theo thoi gian, két ndi workflow Orange voi dashboard truc quan va bd sung
thém céac 16p phan tich nhu dy bdo churn hodc gia tri vong doi khach hang. Khi do, mé hinh
khong chi dimg ¢ mirc phan cum md ta ma con c6 thé trd thanh cong cu hd tro ra quyét dinh

thue té trong moi truong ban 1é.
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