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TOM TAT

Phan tich phan khuc khach hang (Customer Segmentation) la mét trong nhiing van dé quan trong
trong viéc quan ly khach hang va xay dung cac chién lugc marketing phu hgp. Viéc phéan chia
thanh cac nhém khéach hang sé giip nhimg ngudi quan ly nadm bat rd nhiing dac diém ctia khach
hang hay hanh vi tiéu dung clia ho, tr dé tiép can ding khach hang muc tiéu, gitr chan dugc khach
hang (Customer Retention), gia tang dugc doanh thu va Igi thé canh tranh clia doanh nghiép. Tuy
nhién, phan tich d@é tim ra ding nhom khéach hang 1a maét van dé dat ra ma doanh nghiép can giai
quyét dua trén co sé ving chac va dang tin cay. Cung véi suhd trg tir cac gidi phap cong nghé hién
nay nhu quan ly quan hé khach hang (Customer Relationship Management) va sy phat trién manh
mé clia cdng nghé Khoa hoc dit liéu, viéc ap dung cac thuat toan, cac phuong phap bao gém ca
dinh tinh va dinh lugng nham gidp phan chia cdc nhom khach hang trong phan tich marketing. Bai
bdo nay tap trung thuc hién mét nghién ctu lién nganh két hop gitta phuong phap RFM (Recency,
Frequency, Monetary) va hoc may (Machine Learning) d€ phan tich phan khuc khach hang. Nghién
clu dugc thuc hién théng qua phuong phép thuc nghiém trén tap dir liéu (dataset) véi 541,909
giao dich ctia ctia hang ban lé truc tuyén da gom cum dugc 5 phan khic khach hang véi nhiing
dac trung clia ting cum dugc kiém dinh chat lugng dé cho thdy tinh hiéu qua va kha nang Ung
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dung ctia nghién cuu.

Tu khoa: Phan khic khach hang, RFM, hoc may, phan cum, ty 1é duy tri khach hang

GIGI THIEU

Trong phén tich marketing hay cac cong viéclién quan
dén quan ly, phuc vy, cham séc khach hang, viéc thiu
hiéu khach hang, c6 ging dem dén nhiing san phim,
dich vy, trai nghiém t6t nhét luon 1a muc tiéu ma moi
doanh nghiép hudng dén. Tuy nhién hanh trinh nay
sé ludn chua dung nhiéu vin dé€ hay bai todn thdm
chi Ia khong dé dang dé c6 dugc cau tra 16i. Mot san
phém hay mot chuong trinh khuyén mai khi tung ra
thi trudng kho c6 thé dap ting dugc hét nhu cdu cta
tat ca khach hang. Chinh vi vy cidc doanh nghiép
da chuyén din sang viéc phan chia khéch hang thanh
cac nhém riéng - dugc goi la phan khuc khach hang,
nhém tép trung hoéa va chdm séc khach hang t6t hon
dua trén nhiing ddc trung riéng ctia tling nhém khach
hang.

V6i su phat trién manh mé ctia cong nghé khoa hoc
dii liéu hién nay, viéc thu thap va luu tri di liéu vé
khéch hang la nguén tai nguyén mang nhiéu gia tri
tiém nang dang cho khai phd va ciingla co sé thuén 1oi
dé ap dung cdc mo hinh todn hoc, thuit todn, phuong
phdp hoc méy trong viéc khai thac va giai quyét cac
vain dé kinh doanh. Tu viéc phan tich di liéu, cic
quyét dinh ctia ngudi quan ly c6 tinh khach quan va

da chiéu hon. Cac quyét dinh dua trén dii liéu (Data-
driven decision making) dugc dua ra sé gidam bét dugc
su cam tinh v6n kho do ludng duge. Viéce két hop
phan tich di liéu dya trén cic phan khic khach hang
da gép mot phan vao su thanh cong trong tiing chién
lugc marketing hay chinh sach chdm séc khach hang
néi riéng va duy tri dugc su ton tai, phét trién cta
doanh nghiép néi chung trong béi canh thi trudng
chung c6 rat nhiéu su canh tranh khéc liét.

DéE giai quyét dugc van dé trén, trong nghién ctiu nay
sé tap trung vao bai todn phan khuc khach hang véi
cac md hinh, phuong phép phan tich dya trén sy két
hop hai nén tang kinh doanh (Business) va cong nghé
thong tin (Information Technology). Tl d6 gitp cung
cdp nhiing ching ct vé két qua ti tong quan dén chi
tiét vé tinh hinh van hanh kinh doanh va cic chinh
sach véi tiing phan khtc khach hang dugc phén tich.
Mot trong nhiing lgi ich 16n nhét ctia phan tich phan
khic khach hangla gitip doanh nghiép quan tri khach
hang hiéu qua hon. Khi doanh nghiép phan khuc
khach hang thanh nhiing nhém khéc nhau (Hinh 1)
dua trén nhan khiu hoc, sé thich, hanh vi mua sim
sé gitip doanh nghiép c6 dugc chién lugc phu hgp dé
d6ng hanh cung nhiing nhu cdu mua sdm hay st dung
dich vu ctia khach hang va tit d6 c6 thé phan hoéi kip

Trich dan bai bao nay: Thanh HT, San N D. Mét nghién citu lién nganh giita phan tich phan khic khach
hang trong marketing va phuong phap hoc may. Sci. Tech. Dev. J. - Eco. Law Manag.; 6(1):2005-2015.
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Hinh 1: Minh hoa phan khuc khach hang. (Nguén:
Subiz)”

“P. Dung, “Phan khiic khdch hang dé Marketing hiéu qud,”
Subiz, ngay 27/3/2017 tai https://subiz.com.vn/blog/phan-
khuc-khach-hang.html . [Ngay truy cap ldn cudi 28/06/2021].

thoi v6i nhiing nhu cdu nay.

Noi dung ti€p theo ctia bai béo la phan 2 gébm co 56 ly
thuyét va cac nghién ctu lién quan, nham dinh hinh,
xdc dinh cdc md hinh, thuét todn phu hgp véi muc
tiéu ddt ra. Cac vin dé lién quan va qud trinh thuc
nghiém dugc mo ta trong phan 3 - phuong phap va
quy trinh thuc hién nghién ctiu. Sau qué trinh thuc
nghiém, két qué va dic diém cta cdc phan khac khach
hang dugc tim ra dugc dé cap trong phén 4 va thao
ludn két qua. Phan cudi cung la két luin va huéng
phét trién ctia nghién cttu.

CO SO LY THUYET VA CAC NGHIEN
CUU LIEN QUAN

Phuong phap REM thuong dugc st dung trong viéc
phén chia cdc nhém khach hang va tim ra dic diém
clia tliing phan khuc khach hang. Trong Hinh 2,
phuong phédp RFM dugc biét dén nhu mot ban tom
tét lai céc giao dich ctia khich hang duéi ba yéu t6 !,
bao gdém: Recency dugc xem la lan cudi gin nhit ma
khach hang dd mua hang (khoang céch gitia ngay tién
hanh dp dung phuong phédp va ngay gan nhét khach
hang mua hang); Frequency 1a tdn suit mua hang ctia
khéch hang hay khach hang da mua hang bao nhiéu
lan; Monetary la t6ng lugng tién ma khach hang da
chi tiéu cho toan b hoat ddong mua sdm.

Trong nhiing giai doan d4u tién, sau khi thiét lap dugc
phuong phap RFM, méi yéu t6 Recency, Frequency va
Monetary ciia méi khach hang thudng dugc xép hang
theo tht béc (ranking) vé6i thang diém thudng tu 1
dén 5. Trong bai béo ctia John R. Miglautsch?, tic gia
da xép hang cac khich hang béing viéc st dung nhan
nhém khach hang (Customer quintiles).

Tuy nhién, vé sau v6i nhu ciu clia con ngudi ngay cang
phét trién, s6 lugng giao dich, hang héa clng ting
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Hinh 3: M6t héa don ban hang tai ctra hang ban 1é
tai Viét Nam

cao. Lugng khach hang va céc giao dich 6 mdi doanh
nghiép cing c6 su thay d6i khac nhau va mang cac
dac thu khong gidng nhau. Diéu nay dan dén viéc van
hanh phuong phap REM ciing c6 su thay d6i so véi
trudc. Trong nhiing nghién ctiu sau nay, cac nha phin
tich s6 liéu da ting dung va cai tién trong viéc phin
chia cdc nhém khéch hang bing viéc sti dung cc thuat
toan, phuong phap trén nén tang toan hoc trong linh
vic hoc mdy. Day 1a moét trong nhiing linh vuc trong
tri tué nhén tao, linh vuc dang phét trién rit manh
mé song song v4i nganh khoa hoc dit liéu. Cu thé,
trong nghién ctiu cta téc gia Palaksha Anitha va Ma-
lini Mrityunjay Patil® d4 st dung phuong phap phan
cum (clustering) K-means - mgt phuong phép trong
mo hinh hoc khéng gidm sat (Unsupervised Machine
Learning) nham phan chia cdc nhém khéach hang dya
trén ba yéu t6 trong phuong phap RFM. M6i mét phan
khuic khach hang luc nay dugc xem nhu 18 mét cum

(cluster) trong K-means.
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Hinh 2: Minh hoa phuong phap RFM (Nguén: Moengage, 2021)¢

“Aditya, Predictive Segments using RFM Analysis:

An In-Depth Guide [Updated], Moengage,

ngay 22/2/2021, tai

https://www.moengage.com/blog/rfm-analysis-using-predictive-segments/ . [Ngay truy cdp cudi 28/6/2021].

Diém néi bat khi stt dung phuong phap K-means hay
cac phuong phap hoc may ndi chung d6 la kha nang
“tu hoc” ctia phuong phap. Céc phuong phép trong
hoc mady la tap hgp cac bude xti ly dii liéu dya trén
nén tang toan hoc va thong ké. Day cing la diéu giai
thich cho sy khac biét vi sao cac phuong phap hoc may
nédi chung khéc véi viéc xtt ly dit liéu bang phuong
phép lap trinh truyén théng. Chinh vi vy, v6i phuong
phap c6 chit lugng cang tot thi hiéu qua xu ly va thao
tac trén nhiing tap di liéu khdng 16 ctia cac phuong
phép hoc médy cang manh mé ciing nhu két qua sau
qud trinh “tu hoc” dii liéu sé tao ra cac quyét dinh va
du dodn t6t hon*°.

Trong nghién ctiu ctia nhém téc gia® trén d thuc hién
phéan cum hai lan va chon ra két qua t6t nhét. Lan dau
tién dugc thuc hién gitia Recency va Monetary va lan
sau cung dugc thuc hién gitia Frequency va Monetary.
Trong nghién ctiu', bén canh viéc st dung phuong
phdp K-means, tic gia ciing da so sanh d¢ hiéu qua
khi phan cum trén cic phuong phdp Fuzzy C-means
va RM K-means. Két qua ctia nghién ctiu da chi ra
su hiéu qua khi st dung cac phuong phap phan cum
trong hoc mdy ciing nhu cung cdp dii liéu vé dic diém
hanh vi khach hang trong tting phan khc.

Trong nghién ciu ctia bai bao, nhém tac gia khai thac
nhiing diém manh ctia cdc nghién citu trude va tit d6
dé xuit phuong phép nghién ciu lién nganh két hgp
gilia phan tich phan khuc khach hang trong market-
ing. Trong do, bai bdo tap trung x4y dung mo hinh dit

liéu REM dua trén di liéu giao dich véi nhiing tham
s6 dic trung va cdu truc tuong déng co thé tim thay
trén cac hoa don ban hang trong bat ky ctia hang tai
cdc nudc trén thé gii ciing nhu tai Viét Nam (Hinh 3)
va ap dung phuong phdp hoc may khong giam sat
dé phan tich phan khic khéch hang va tim ra nhiing
gid tri that sy (insight) c6 kha ndng tic dong, anh
hudng t6i hanh vi va quyét dinh mua hang ctia khach
hang. Bén canh d6, d€ dam bao chit lugng cta két
qua nghién ctiu so véi cac nghién ctiu trudc, bai bao
stt dung phuong phap Elbow véi chi s kiém dinh Sil-
houette d€ t6i uu s6 cum khéch hang, hé s6 chuén (Z-
score) va Quy tdc kiém chiing (Empirical Rule) dugc
ap dung dé xu liéu céc dii liéu bét thudng (Outlier) va
phuong phap Cohort d€ phan tich ty 1¢ duy tri khach
hang két hgp biéu d6 nhiét trén phin phéi ma trén.

PHUONG PHAP VA QUY TRINH
THUC NGHIEM NGHIEN CUU

Phuong phéap nghién ciu

Hinh 4 trinh bay quy trinh nghién ctiu véi 4 giai doan
chinh nhu sau: 1) Giai doan 1 tii dit liéu d4u vao
la tip dataset dugc khéao sat va tién xu ly (Data Pre-
processing) nhdm tim ra nhiing d4c diém khong phu
hgp. Sau d6, cac ddc trung cin thiét tii hanh vi tiéu
dung ctia khéch hang tiém 4n trong di liéu dugc lua
chon pht hgp véi viéc tinh todn céc gia tri Recency,
Frequency, Monetary va cudi cung la hoan chinh mé

2007
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Phan tich t 1& duy tri khach hang

bdng phén tich Cohort

Hinh 4: Phuong phap, quy trinh nghién ctu va thuc nghiém

hinh di liéu REM; 2) Giai doan 2 la giai doan chiém
ty trong 16n cing nhu c6 mtc d6 phiic tap nhét trong
toan b nghién ctu. Tu viéc kham phd di liéu & Giai
doan 1, cac vin dé va nhiing dic diém lién quan dén
cac gia tri trong md hinh RFM ciing dugc tim ra va
chinh diéu nay c6 lam anh hudéng dén di liéu déu
vao cho phuong phédp K-means ciing nhu bdo dam
tinh chinh xdc & két qua phan cum khi phuong phap
dugc thuc thi. Do do, trong giai doan 2, nghién ctiu
sé lua chon cac phuong phap va m6 hinh phit hgp véi
d6i tugng di liéu nham giai quyét viéc chudn héa di
liéu ddu vao va phuong phép kiém dinh lién quan dén
phuong phéap K-means d€ dat két qué t6t nhat va phan
tich cdc nhom khéach hang, ra quyét dinh lya chon
cac nhom khdch hang dua trén két qua phan tich ti
phuong phap lai; 3) Giai doan 3 khai thic di liéu c6
dugc ttt m6 hinh RFM, nghién cttu sé tién hanh phan
tich Cohort tim ra s6 khach hang méi méi thang va
tinh dugc ty 1é duy tri theo biéu d6 nhiét trén phan
phdi theo ma trén.

Thuc nghiém phan tich phan khic khach
hang

Tién xar ly dir liéu va thiét Iap mé hinh dir liéu
RFM

Céc phuong phép sau day dugc thuc hién dya trén tap
dii liéu (dataset) clia mét ctia hang ban 1@ truc tuyén
qua tang va phu kién (c6 tru s¢ dit 6 Vuong quéc
Anh)®. Tip dit liéu chia 541,909 giao dich cfia mot
ctiahang ban méat hang vé qua tang va phu kién. Trong
d6 c6 nhiéu khach hang cua ctia hang la nha ban 1é.

2008

Cac giao dich nay xay ra trong hai ndm ti 2010 dén
2011.

Trén mdi don hang trén Hinh 5, nghién ctiu sé tap
trung khai thac cac thugc tinh, bao gém: thudc tinh
CustomerID mébi mot s6 héa don chi dugc thudc vé
mot khach hang; thudc InvoiceNo (s6 hoa don), méi
mot don hang sé c6 ma hoa don riéng va mdi sé dugc
phén biét v6i cac hoa don khac nhau. Mot s6 hoa don
xudt hién nhiéu ban ghi (record) trong dit liéu va dugc
hiéu 14 nhiéu mit hang dugc mua trén cling mot héa
don. Thuéc tinh nay dung dé tinh gia tri Frequency;
thudc tinh Quantity (s lugng mdi mat hang) da mua
moi héa don; UnitPrice (don gid ctia mat hang). Véi
cong thitc Quantity x Price c6 thé xdc dinh dugc tong
s6 tién trén mobi moén hang trong hoa don va tit d6 xac
dinh dugc thanh tién ctia méi don hang. Céc thudc
tinh nay dung dé tinh gia tri Monetary; thu¢c tinh In-
voiceDate (ngay mua hang) dung d€ tinh gia tri Re-
cency bing cach chon ra InvoiceDate méi nhdt (gan
nhit) trong toan bd héa don (InvoiceNo) cua tling
khach hang.

Sau qua trinh khao sat va tién xt ly ciing nhu loai bo
cdc gid tri khong can thiét va giti lai cdc gia tri phu
hgp, mo6 hinh di liéu RFM dugc thiét 14p véi két qua
dugc trinh bay trén Hinh 6.

Chudn héa dit liéu mé hinh RFM

Quay trd lai v6i mo6 hinh REM, khi quan sat cac gia
tri ctia Recency, Frequency va Monetary, c6 thé nhan
théy sy khong tuong dong nhau vé don vi va d6 chénh
léch pham vi gid tri qud 16n gitia ba yéu t6 E Rva M
khi xét dén tt phan vi thé hién trén Hinh 7.
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InvoiceNo | StockCode Description | Quantity InveiceDate UnitPrice CustomeriD
0 536365 85123A  WHITE HANGING HEART T-LIGHT HOLDER 6 2010-12-01 08:26:00 255 17850.0
1 5363685 71053 WHITE METAL LANTERN 6 2010-12-01 08:26:00 339 17850.0
2 5363685 844068 CREAM CUPID HEARTS COAT HANGER 8 2010-12-01 08:26:00 275 17850.0
3 536365 84029G  KNITTED UNION FLAG HOT WATER BOTTLE 6 2010-12-01 08:26:00 339 17850.0
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART. 6 2010-12-01 08:26:00 3.39 17850.0

Hinh 5: M6t phan tap di liéu dau vao.

Recency Frequency Monetary
CustomerlD

12346.0 328 1 77183.60
12747.0 5 1 4196.01
12748.0 3 209 33719.73
12749.0 6 5 4090.88
12820.0 6 4 942.34
18280.0 280 1 180.60
18281.0 183 1 80.82
18282.0 10 2 178.05
18283.0 6 16 2094 88
18287.0 45 3 1837.28

Hinh 6: K& qua m6 hinh RFM sau khi dugc tién xtr
Iy va thiét 1ap.

Recency Frequency Monetary

count 3920.000000 3920.000000 3920.000000
mean 94 742002 4246429 1864 385601
std 99.533485 7.199202 T482.817477
min 3.000000 1.000000 3.750000
25% 20.000000 1.000000 300.280000
50% 53.000000 2.000000 652.280000
75%  145.000000 5.000000 1576.585000
max 376.000000 209.000000 259657.300000

Hinh 7: M6 ta ti phan vi trong d liéu RFM.

Gia tri Recency trai dai tit 3 dén 376 (ngay mua hang
gan nhit), Frequency tréi dai tit 1 dén 209 (14n mua).
Dic biét, Monetary 1a gid tri c6 mién gid tri 16n nhat
tu 3.75 dén 259657.3 (don vi tién té). Khi nhin vao
phén phoi cta td phan vi trong Monetary ciing da c6
thé thdy Monetary c6 gid tri I6n hon rat nhiéu so véi
hai yéu t6 con lai.

Chinh vi sy phan b6 gia tri ctia cac yéu td trong tap
dii liéu va cdc anh hudng ctia outlier dén két qua phan
cum, gidi phdp dugc ra d6 la quy ddi céc gid tri trén vé

cung mot don vi v6i phuong phép phan phéi theo hé
s chudn (standard score) hay con dugc goi vdi tén goi
khéc 13 Z-score”. Véi diém Z-score niy sé gitip chling
ta hinh dung dugc d6 xa ciia mot diém di liéu so v6i
diém di liéu trung binh (diém chuén). Cong thic dé
quy d6i cac gid tri theo Z-score nhu sau:
X —mean
z= std

Trong d6 v6i x 1a gid tri cha diém dit liéu, mean 1a gid

1

tri trung binh ctia tap dii liéu, std (standard deviation)
la d6 1éch chuén cta tap dii liéu. Sau khi thyc hién
do6ng nhat lai gid tri va don vi di liéu RFM véi két qua
nhu Hinh 8:

Recency Frequency Monetary Re_zs

2 343811' -0. ‘51000' 10.066906

Fre_zs  Mon_zs

CustomeriD

I 12346.0 I 326

77183.60

12747.0 3 " 419601 -0.901742 0938220 0.311637
1 209 33719.73 -0.921838 4.257675
12749.0 4 5 409088 -0.891694 0.104688 0.297586
12820.0 4 4 94234 -0.891694 -0.034234 -0.123237

Hinh 8: Minh hoa két qua Z-Score clia Frequency.

V6i phuong phép tinh don gidn nhung lai mé ta lai
dugc chinh xdc va gin hon gia tri thuc ban dau cta
dit liéu, diéu nay lam gidm di khoang cach chénh léch
16n gitia cac yéu t6 trong phuong phap RFM va khong
lam thay déi y nghia ban ddu cta di liéu. Giai thich
cho két qua nay: trung binh tdn suit mua hang trén
moi khach hang 13 4.24 lan. Khi d6i chiéu véi Fre_zs
cta khach hang 12346 va 12748: Khach hang 12346 c6
6 1an mua hang it hon so v6i mit bang chung (trung
binh) 13 0.45 14n. Pay 1a Iy do giai thich cho su xuét
hién ctia ddu 4m trong gia tri nay; Khach hang 12748
6 tan sudt mua hang cao hon va nhiéu hon trung binh
hon 28 1an (28.44).

Lua chon sé cum t6i uu cho phuong phdp K-
means

Phuong phép Elbow dugc minh hoa dudi dang d6 thi
dudng cong véi truc hoanh la s6 K cum (nghia 13 s6

2009
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phén khuc khach hang dya trén gia tri tti mo hinh dit
liéu RFM), truc tung la chi s6 SSE (Sum of Errors) —
tic chi s6 do ludng su khac biét gitia cic diém trong
cum. SSE dugc tinh bang tong cac khoang cich tinh
tit diém di liéu trong cum dén tdm cum va l3p lai trén
toan bo cdc cum®. Cong thiic ctia SSE:

SSE =Yk X\ d (xijm;)? @)

véi x 1a diém dit liéu, m 13 tAm cum va k 13 s6 cum.
Tién hanh thuc hién phuong phép Elbow c6 s6 cum
ti 1 dén 20 trén mo hinh REM thu két qua nhu sau:

Elbow Curve

—2000

—4000

-6000

E Score

-8000

-10000

SSI

-12000
2 4 6 8 10 12 14
Number of Clusters

Hinh 9: K&t qua dé thi dudng SSE trong phuong
phap Elbow (khuyu tay).

V6i duong SSE gidng hinh khuyu tay, ta c6 diém gip
khuyu tay v6i K = 5 (diém gitia 4 va 6 trén truc hoanh)
sé 14 s6 cum thich hgp. Giai thich cho diéu nay, khi
cang ting s6 cum, gid tri ctia dudng SSE cling gn nhu
tang déu, nghia la sy khac biét cac diém trong cum gén
nhu khong c6 sy thay d6i. Hay ndi cach khéc duong
SSE ¢6 xu huéng giam dan d6 doc sau diém “khuyu
tay” va ngay vi tri nay trén duong SEE dugc xem nhu
diém t6i uu cho tham s ddu vao trong phuong phép
gom cum K-means.

Kiém dinh chdt luong cum véi chi sé Silhou-
ette

Dé dam bdo dugc s6 nhém khach hang dugc phan
tich 1a 5 tit phuong phép Elbow 1a t6t nhat, nghién
ctiu tién hanh do ludng chi s6 Silhouette trén s6 cum
K=5 thu dugc két qua trén Hinh 10, v6i diém s6 trung
binh thu dugc la khoang 0.6008 va cao nhat d6i vdi tat
ca s6 cum trong khoang tli 3 dén 9.

Diéu nay giai thich rang, v6i s6 cum la 5, khodng cich
ti cac doi tugng trong cum dén tdm cum da dugc toi
uu va khong xay ra hién tugng 1éch tdm cum cho anh
hudng boi gia tri Monetary nhu da dé cap trude do.
Bén canh d6 khi s6 cum ting dan tii 5 dén 9, dac biét
1a khi ting dan tit 7, diém Silhouette trung binh da c6
su gidm dan, di€u nay c¢6 diém tuong dong vdi dudng
SSE tai Hinh 9. Theo nghién ctiu ctia tac gi’, két qua

2010

Hinh 10: Két qua Silhouette trung binh véi s6 cum
tur2 dén 9.

xdc dinh s6 nhom khach hang nhu trén ¢6 thé dugc
dua vao phan tich thuc té€ d€ tim ra dic diém cta cac
phén khic khach hang.

Gom cum phdn khic khdch hang va truc
quan héa két qua phan tich

Phén tich va tryc quan két qua phan cum véi biéu
do6 phén tan (scatter) trén khong gian ba chiéu trén
Hinh 11. Két qua thé hién 5 cym phan khuc khach
hang véi dic trung c6 trong mbi cum.

Hinh 11: Biéu d6 phan tan (Scatter plot) cadc nhém
khach hang trén khong gian ba chiéu.

cluster

a8 962
1 289
2 28
3 3
4 2646

Hinh 12: S6 lugng phan tir (khach hang) trong tiing
cum (cluster).

Két qua phén cum dugc tryc quan trén Hinh 11 va
Hinh 12, véi mat d6 cic diém cia cum 0 va 4 1a 6n
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dinh nhit, tiép theo d6 la cum 1 ¢6 do 6n dinh thip
hon v6i mét vai diém ndm khé xa tim cum. Riéng
cum 2 va cum 3, thd nhat 1 hai cum nay c6 s6 lugng
phén tit cum it hon tuong ting 20 va 3; thi hai 1a khi
xét dén mot ddc diém khac nhu toa do theo Frequency
(d6i v6i cum 2) va Monetary (d6i v6i cum 3) c6 gid tri
duong rét cao (16n hon 3), nén day dugc xem la cac
dii liéu ngoai lai (outlier) theo Quy tic kiém ching
v6i ba d9 léch chun “68-95-99.7”7. Két hop hai diéu
kién trén, ta c6 thé nhan dinh dugc la kho c6 thé gan
nhin nhém khéch véi cum 2 va 3. Trong két qua duéi
day sé tap trung vao phan tich dic diém ctia cc cum
tuong ting cac nhom khach hang. Cac tén goi dugc
gan nhén cho cdc nhom (phan khic) khach hang dudi
day dya trén dic diém mo ta ti phin vi va la nhan mé
td mot cach téng quan nhdt dic diém tiing phan khuc
khéch hang. Chi tiét dic diém tiing nhém khéch hang
dugc gan nhan va phén tich trong phén 4.

KET QUA NGHIEN CUU VA THAO
LUAN

Phan tich nhém khach hang trung thanh
(cum 0)

cluster Recency Frequency Monetary

count 289.0 289.000000 289.000000  289.000000
mean 1.0 17.044983 17.169550 7710.260727
std 0.0 32.829654 7.361851  6932.397471
min 1.0 1.000000 3.000000 1296.440000
25% 1.0 3.000000 12000000 3984220000
50% 1.0 9.000000 15.000000 5528.480000
75% 1.0 18.000000 20.000000 8676.850000
max 1.0 373.000000 55.000000 50491.810000

Hinh 13: M6 ta t& phan vi ciia nhém khéch hang
trung thanh.

Theo mo ta ti phén vi trén Hinh 13, ph4n khuc khach
hang nay c6 s6 lugng la 289 khach hang, chiém 7.4%
tong s6 khach hang. T két qua trén c6 thé rat ra mot
s6 dic diém ctia nhém khdach hang nay. Trong do,
ngay mua hang gin nhit nim trong nhom t6t nhat.
Trung binh nhém khach hang nay thudng c6 s6 ngay
mua gin nhét la 17 ngay; Tan sudt mua hang trung
binh dat 17 14n cao hon rat nhiéu so v6i hai nhém con
lai; Va nhém khéch hang c6 thé sdn sang chi nhiéu tién
cho hoat dong mua sam.

Truc quan hoa di liéu véi biéu d6 trén Hinh 14, biéu
d6 cot khu vic bén trdi thé hién ty 1é phin trim theo
doanh thu (Monetary) va s6 lugng khach hang & tling
phén khuc; khu vic bén phaila s6 liéu chi tiét véi dang

cOt (truc doc trdi) minh hoa cho doanh thu (Mone-
tary) va biéu d6 duodng (truc doc phai) la s6 khach
hang. V6i biéu d6 mo6 td ¢ Hinh 14 da cho théy tng
lugng Monetary nhom nay diing thi 2 trong tit ca cac
phén khuc véi khoang 30.5% doanh thu.

Vi cac dac diém vé Recency, Frequency va Monetary
ta c6 thé nhén thdy, khong nhiing ddy 1a nhém khach
hang trung thanh va tham chi ¢6 thé nhém khach
hang mang lai tiém néng 16n d6i v6i doanh nghiép.
Mic du nhém khach hang nay chi chi€ém 7.37% nhung
doanh thu ho dem lai chiém 30.49% va thudng xuyén
mua hang trong nam (khoang 17 lan/ném ttic kha déu
dan hang thang). Coéng thém mot 1oi thé d6 chinh 1a
Recency clia cum nay thép tic ho van cé xu hudng

quay lai vao céc 1dn mua sdm tiép theo.

Phan tich nhém khach hang phé théng
(cum 4)

cluster Recency  Frequency Monetary

count  2646.0 2646.000000 2646.000000 2646.000000
mean 4.0 45.334089 3328042  1139.251294
std 0.0 36.127702 2328849  1159.475694
min 40 1.000000 1.000000 6.200000
25% 40 17.000000 1.000000 356.737500
50% 40 34.000000 3.000000 748.155000
75% 40 67.000000 5.000000 1537.345000
max 4.0 158.000000 11.000000 12393.700000

Hinh 15: M6 ta t& phan vi cia nhém khach hang
phé théng.

DPéy la nhom khéach hang c6 s6 lugng dong dao nhat
v6i ty 1é cao nhat 67.5%. Trong do, theo nhu két qua
phén tich trén Hinh 15, mc chi tiéu khong qua cao
va thdp hon Nhém khéch hang trung thanh nhung
chiém kha cao véi 41.3% doanh thu; Recency va Fre-
quency duy tri & mic d6 6n dinh hon, 50% nhom
khéch hang nay c6 lugt mua hang khoang 3 lan trén
1 ndm va 75% s6 lugng khach mua hang 5 lan trong
nam. V6i nhom khach hang nay, doanh nghiép c6 thé
tiép tuc cai thién cac chinh sach ban hang hién tai dé
gili chan nhom khach hang cht luc nay. Bén canh
d6 tim ra nhiing khach hang tiém ning trong nhém
nay va thuc déy ho trd thanh nhiing khéch hang trung
thanh. Thém vao d6, c6 mot diém cin dugc quan
tam véi yéu t6 Recency trong nhém khach hang phé
thong, d6 la Recency tang tii 34 1én 67 khi xét tii 50%
lugng khach ctia nhém nay 1én 75%.

2011
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Ty 1& Doanh thu va SO lrg'ng khach hang theo cac phén khic khach hang
5 ary) WSS

d 56 Iwrong khach hang

Doanh thu IMone|

Phan khic khach hang

Doanh thu va SO lrong khach hang theo Phan khic khach hang
ary) @55 lugng n

Doanh thu Monetaryl
56 ILgrng khach hang

Phin khic khachhang

Hinh 14: Ty Ié khach hang va doanh thu tuong ting theo tiing phan khuc.

Phén tich nhém khach hang khéng thuéng
xuyén (cum 1)

Mot s6 dac diém trong nhom khéch hang nay rit dang
dugc quan tdm so v6i hai nhém khach hang con lai
thé hién trén Hinh 16. Trong d6, mtc d¢ chi tiéu la
thép nhdt trong tat ca cac phan khuc, chiém khoang
5.8% doanh thu; Tan sudt mua hang rat it va c6 xu
huéng duy tri thdp, cu thé Rencency trung binh rét
cao, da hon 247 ngay tuong duong khoang hon 8
thang khong c6 hoat dong mua sim; Frequency trung
binh la rat thdp, khoang 1.5 lan trong nam, tham chi
trong d6 75% khéach hang 6 nhém nay chi mua sdm t&i
da 2 14n trong nam. Déy cé thé€ xem la nhém khach
hang mang lai nhiéu rai ro ciing nhu nhiing thach
thiic cho doanh nghiép. Su dong gbp gid tri cia nhém
khéch nay la khong cao va khong néi bat, nhung lai
chiém % s6 lugng khach hang ctia ca doanh nghiép.

cluster Recency Frequency Monetary

count  962.0 962.000000 962.000000 962.000000
mean 0.0 247.623701 1.559252  437.937402
std 0.0 65.800947 1.092555 522.775637
min 0.0 144.000000 1.000000 3.750000
25% 0.0 190.000000 1.000000 163.225000
50% 0.0 242.500000 1.000000  305.765000
75% 0.0 297.000000 2.000000 508.300000
max 0.0 374.000000 12.000000 7832.470000

Hinh 16: M6 ta t phan vi ciia nhdm khach hang
khong thuong xuyén.

2012

Phan tich ty lé duy tri khach hang (Customer
Retention)

Phuong phép phén tich Cohort hay con dugc hiéu 1a
phan tich theo nhém mot cich tudn ty theo khoang
thoi gian. Phuong phéap phén tich nay thuong dugc
tng dung d¢€ do ludng miic do tuong tic ctia ngudi
dung theo thsi gian'©. Cu thé trong bai toan phan
tich ty 1é duy tri khach hang (ky hiéu r) nay, Cohort
sé gitp tim ra nhiing khach hang méi trong nhiing
thang méi d6i véi tiing thang trong toan bo chu ky
kinh doanh. Sau khi xdc dinh dugc s6 lugng khach
hang trong tiing chu ky méi ing méi mdc thdi gian
(trong bai todn nay, mdi mdc thdi gian va mdi chu ky
dugc tuong ting véi moéi thang) két hgp vdi cong thic
ty 1 duy tri thu dugc két qua.

r = (S8 khach hang trong mdi théng tiép theo)/(T6ng
s6 khdach hang ban dau) (3)

V6i két qua phan tich ty 1& duy tri khach hang dudi
dang ma trdn va biéu d6 nhiét trén Hinh 17, bao gom:

« Quan sét theo chiéu ngang biéu do, ty 1¢ duy tri
khéch hang tinh theo méc thoi diém déu tién
thang 12/2010, lugng khach hang da syt giam
manh ngay sau thang d4u tién va khong c6 su
thay d6i dang ké & nhiing thang tiép theo. Diém
ndibatla ¢ thang thit 11 dé c6 sy ting manh 1én
dén 50%. Tuong ty cho nhiing mdc thai gian
khéc, ching ta hoan toan c6 thé kiém tra lai tinh
khéch quan & nhiing thoi diém khéc nhau trong
nam.

o Quan sit § mot khia canh khéc d6 1a chiéu doc
ctia biéu do, ta thu dugc ty 1¢ duy tri trung binh
sau mo6i mot chu ky (mdt thdng) vdi gid tri trung
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binh (average). Ct sau chu ky mot thang tinh
tif moi méc thoi gian, ta chi duy tri duge 21%
khach hang va gia tri nay khong c6 xu huéng
tang trong nhiing chu ky tiép theo (trung binh
dat 25% trén 12 thang).

o Nhin chung, ty 1¢ duy tri nay chua tét. Tuy
nhién, mot diém sang nho 14 tu thang thi 7 tré
di, ty 1 nay da c6 su cdi thién nhd. Trung binh
tang khoang 4% so véi thang thi 7, va tang cao
nhit thang thi 11 (hon 7% so véi thang thd
7). Nhu vay néu cic chinh sich hién tai dang
c6 ddu hiéu tot, doanh nghiép c6 thé duy tri.
Bén canh do, két hgp véi cac két quéa phan khic
khach hang trén, nha quan Iy c6 thé tang cudng
thém cdc chuong trinh chdm séc khach hang
m6i nham cai thién ca hai két qua va chi s nay.

Monthly Cohorts: User Retention T
O - B TR R Y o |
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Hinh 17: Truc quan héa ty 1€ duy tri khach hang duéi
dang ma tran va biéu do nhiét.

KET LUAN VA HUGNG PHAT TRIEN

Mo hinh nghién ctiu lién nganh dugc dé xudt véi
phuong phap REM da dugc thuyc nghiém day du cac
budc véi dii liéu mua hang lich st ctia khach hang bao
gom ba yéu t6 Recency, Frequency va Monetary dugc
quan tAm. Nham khai théc hiéu qua mé hinh di liéu
RFM, phuong phidp K-means dugc dp dung két hgp
vdi phuong phap RFM d€ phan tich phan khic khach
hang. Cac yéu t6 trong phuong phap RFM c6 su lién
két 1an nhau va thé€ hién nhiing y nghia & cac khia
canh khac nhau ctia khach hang. Tu dé gitp ching
ta dé dang tim ra cdc phan khuc khéch hang c6 hanh
vi mua sdm tuong dong nhau.

V6i viéc ép dung cac phuong phap, thuét todn nhu
Silhouette, Z-Score, Quy tic kiém chiing gitp két qua
phén tich di liéu ddm bao dugc d9 tin cdy va chinh
xdc clng nhu c6 thé phat hién ra nhiing diéu bat
thuong (outlier) trong tap di liéu. Khi loai bo dugc

nhiing outlier sé lam cho két qua cudi ciing t6i uu hon.
Tu nhiing két qua trén cé thé thiy dugc vai tro cta
qué trinh tién x0 ly di liéu 1a nhiém vu then chét
khi phan tich di liéu. Véi cac két qué nghién ciu
dat dugc tu bai bao da gidi thiéu khong chi mot mod
hinh nghién ctiu lién nganh ma con dugc xem nhu cac
ngudn tham khao trén nhiéu géc nhin, khia canh dé
giup ngudi quan Iy c6 mot buic tranh tdng quan nhiéu
chiéu hon véi tinh hinh hién tai ctia doanh nghiép va
giup nhén dién rd dugc kha ning ctia nghién ctu lién
nganh trong phén tich marketing néi riéng va trong
linh vuc phan tich di liéu va khach hang néi chung
v6i cdc phuong phap hoc may.

Bén canh do, b¢ dii liéu dang dugc st dung dé thuc
nghiém mo6 hinh trong nghién ctiu nay la tii mot ctia
hang ban 1é & Anh trong khoang thoi gian 2010-2011.
Tuy nhién, theo khao sat bd dii liéu nay vé ciu tric cd
su tuong dong so v6i b dii liéu ban 1é tai cac clia hang,
doanh nghiép bao gém cé doanh nghiép thuong mai
dién tu tai Viét Nam. Trong d6 bao gom ddy du cac
bién dic trung cta di liéu giao dich can thiét cho mo
hinh nghién cttu nhu d€ cap trong phén 2 va phan 3.
Trong xu thé hién nay & cic doanh nghiép Viét Nam
da va dang sdn sang chuyén déi s6 véi lugng dit liéu
ngay cang tang cao. Cac hé thdng quan ly khach hang
ngay cang dugc tu dong héa. Tuy nhién, hé théng
cht yéu la ghi nhén di liéu giao dich va thuc hién
nhiing théng ké dinh ky theo phuong phép truyén
thong dan dén két qua chua dam bao dugc tinh khach
quan, chinh xdc va kho phén tich dugc hanh vi mua
sdm ctia khach hang d€ c6 co s¢ xay dung chién lugc
tiép can khach hang va ban hang hiéu qua hon. Vi
vay, bén canh déng gbép mot nghién ctiu lién nganh
trong bai bdo, két qua nghién ctiu con gisi thiéu mot
giai phdp phén tich véi dit liéu giao dich 16n gitp téi
uu hiéu qua trong viéc ra quyét dinh & cdp quan ly.
Tuy nhién, véi két qua phan cum c6 dugc dua trén
yéu t6 ky thuit, doanh nghiép va ngudi quan ly can
xac thuc lai két qua trén véi goc nhin ctia kinh doanh,
kinh té€ va thuc t€ d€ c6 thé ra quyét dinh t6i vu nhit.
Mot phuong phép, thuét todn hay mot mo hinh c6 thé
chua khai quat dugc toan b nhiing téng quan trong
doanh nghiép hién tai. Doanh nghiép cén két hop
nhiéu hon céc phuong phép, moé hinh phén tich khac
dé c6 sy hiéu biét sau sic vé hanh vi khach hang dé
x4y dung nhiing chién lugc tiép can va kinh doanh
pht hgp. Tu dii liéu vé cac phan khuc khach hang va
két hop véi cac nghién ctiu khac c6 thé x4y dung cac
chién lugc marketing va chim soc khach hang riéng
cho tiing nhém ciing nhu nguén di liéu cho B phin
nghién ctu va phét trién sdn phdm (R&D).

2013
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DANH MUC TU VIET TAT

Machine Learning: Phuong phap hoc may.
K-means: Mot trong nhiing thuat todn dugc sti dung
trong linh viic Machine Learning thu¢c mé hinh Hoc
khong giam sat.

Cluster: Cum hay nhom, gém cdc diém di liéu trong
phan tich cum.

Outlier: Dii liéu ngoai lai.

RFM: M6 hinh dugc ciu thanh tii ba yéu t6 Recency
- Frequency — Monetary.

Recency: Thoi gian cta lan cudi gan nhat ma khich
hang da mua hang.

Frequency: Tan suit mua hang ctia khach hang.
Monetary: Téng luong tién ma khach hang da chi tiéu
cho toan b¢ hoat ddong mua sdm.

Z-Score: Phép do s6 mo td mdi quan hé ctia gia tri véi
gid trj trung binh ctia mét nhém gié tri. Z-Score dugc
hoat dong dua theo d¢ léch chuén so véi gid tri trung
binh.

XUNG DOT LO1iCH

Nhém tac gia xin cam doan rdng khong c6 bat ki xung
dot lgi ich nao trong cong bé bai bao.

DPONG GOP CUA CAC TACGIA

Toan b ndi dung bai bao chi do nhém tac gia thuc
hién. Céc téc gia c6 dong gbp nhu nhau trong qua
trinh nghién ctiu vé y tuéng, muc tiéu, phuong phap
nghién ctiu, d€ xudt mo hinh, phén tich di liéu, dinh
gid va thao luén két qua.

2014
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An interdisciplinary research between analyzing customer
segmentation in marketing and machine learning method

Ho Trung Thanh”, Nguyen Dang Son

R
3\ £ ABSTRACT

i

Customer segmentation is one of the key factors in managing customers and building the appro-

[= i . : X i ‘
A priate marketing strategies. Segmenting customer groups will help managers understand the char-
Use your smartphone to scan this acteristics of their customers or consumer behaviors, thereby reaching the right target customers,
QR code and download this article retaining customers (Customer Retention), increasing revenue and competitive advantages of the

business. However, finding the right customer groups is a challenge that businesses need to solve
on asolid and reliable basis. Along with the support from current technology solutions such as Cus-
tomer Relationship Management (CRM) and the application of algorithms and methods including
both qualitative and quantitative research to enable businesses to cluster customer groups in mar-
keting analysis. This article concentrates on introducing a hybrid model that combines RFM (Re-
cency, Frequency, Monetary) and Machine Learning to analyze customer segmentation. The study
was conducted through an empirical method on a dataset with 541,909 transactions of online re-
tail stores, clustering 5 customer segments with the characteristics of each cluster being tested for
quality demonstrating the effectiveness and applicability of the study.

Key words: Customer segmentation, RFM, Machine Learning, clustering, customer retention rate

University of Economics and Law,
VNU-HCM, Vietnam

Correspondence

Ho Trung Thanh, University of
Economics and Law, VNU-HCM,
Vietnam

Email: thanhht@uel.edu.vn
History

e Received: 08/6/2021

o Accepted: 20/8/2021

e Published: 04/9/2021

DOI : 10.32508/stdjelm.v6i1.850

i '.) Check for updates

Copyright

© VNU-HCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

" =
Cite this article: Thanh HT, Son N D. An interdisciplinary research between analyzing customer

O a a q a q . B K
VNU-HCM Press 2?19):%323310; in marketing and machine learning method. Sci. Tech. Dev. J. - Eco. Law Manag.;

2015
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