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APPLYING CLUSTERING TECHNIQUE AND ASSOCIATION RULE
TO MINE DATA OF CUSTOMERS USING HOTEL SERVICES
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Truong Dai hoc Kinh 1é, Pai hoc Da Nadng; chuc.nv@due.edu.vn, giang.dt37K14@gmail.com

Toém tat - Ngay nay, nganh coéng nghiép du lich, d&c biét Ia kinh
doanh khach san dang phat trién manh mé.D liéu khach hang lwu
tra tai khach san dwoc lwu tri chira rat nhiéu tri thirc gia tri. Tuy nhién,
di liéu nay lai khdng dwoc khai thac triét dé. Trong khi do, cac nha
quan tri khach san dang rat can dwoc hd tre vé& van dé& chdm séc
khach hang, dwa ra chinh sach t6i wu trong quan ly ti nhivng tri thirc
c6 dwoc néu di liéu ctia khach hang dwoc khai thac va str dung hiéu
qua.Bai bao tap trung nghién ctru ky thuat phan cum va luat két hop
trong khai pha di¥ liéu d& phan tich di liéu khach hang lwu tra tai
khach san, gitip cac nha quan tri cé thé ndm dwoc déc diém khach
hang va dua ra dwoc cac quyét dinh kinh doanh hop ly.Trén co s&
céc tri thirc phat hién dwoc, mét giao tiép trén nén web duoc xay
dwng dé ngudi dung ste dung céc tri thire nay vao phan tich di liéu
khach hang str dung dich vu khi lwu trd tai khach san.

Tir khoa - khai pha di¥ liéu, phan tich hanh vi, phan cum, luat két
hop,dich vu khach san.

1. Pat van dé

Cung v6i su phat trién cua nganh du lich, cac khach san
duoc lién tuc xay dung voi nhiéu quy mo khac nhau da tao
nén sy canh tranh khong ngimg.Dé dap ing nhu cau ngay
cang cao cua khach du lich nuéc ngoai va ndi dia, ngoai
viéc dap umg nhu cau luu tra ciia khach hang thi van dé
nang cao chat luong cac dich vu khac tai khach san ciing
rat quan trong. Du khach sin sang tra thém cac khoan chi
phi hop 1y cho cac dich vu cong thém cua khach san khi n6é
thyc sy can thiét hodc khién ho hai 1ong. Dé ton tai va phat
trién trong thi truong day canh tranh nay, cac doanh nghiép
kinh doanh khach san can hiéu duoc dbi tugng du khach
thuong xuyén luu tru tai khach san ho 1a ai va ho mong
mudn nhing gi. Mang lai dung gia tri ma du khach can 1a
phwong phéap don gian nhét dé phuc vu du khéch it tén kém
chi phi nhat va lam du khach hai 1ong nhat. Dé lam dugc
diéu nay, cac nha quan 1y can c6 mot chién luge hop 1y dai
han. Trén thyc té, cac thong tin vé khach hang luu tra tai
khach san duoc luu trit v6i rat nhiéu tri thie ¢6 gia tri, song
cac dir li¢u nay lai khong duoc khai thac hiéu qua. Do do
rat can co6 mot hé thdng giup ngudi dung phén tich cac
thong tin luu tra ciia khach hang tai khach san. Tur do, cac
nha quan tri cé thé dua ra duoc mot $6 giai phap hé trg
cham séc khach hang, gitp khach san chu dong hon véi
khéch hang trong viéc cung cap dich vy, nhd d6 gitip ting
chét luwong dich vy, nang cao mirc d hai long cua khach
hang, tang co hdi kinh doanh cho khach san. Bai bao tap
trung nghién ctru vé k¥ thuat phan cum va luat két hop dé
tim ra tim ra dugc cac dic diém cua tirng nhom khach hang,
biét dugc mdi quan hé gitra cac thudc tinh lién quan dén
hanh vi Iuu tra cta khach hang va dy bao dugc kha ning
st dung dich vu ciing nhu kha nang dat tour du lich cia
khach hang tai khach san.

Abstract - Nowadays, tourism industry, especially hospitality
business has been developing strongly . Customer information
saved in hotels contains much valuable knowledge. However, this
data has not been exploited thoroughly. Meanwhile, the hospitality
business managers are yearning for being supported in customer
service to make optimal policies on hotel management from the
knowledge if the data has been exploited and used effectively. This
paper focuses on studying clustering technique and association
rule in data mining to analyse customer data in hotels to help the
managers understand customer characteristics and make better
decisions in business. Based on the knowledge discovered , the
research group also builds an interface on a web platform to help
users use that knowledge for analysing data of customers using
hotels services

Key words - data mining, behavior analysis, clustering, association
rule, hotel services.

2. So' lwge vé ky thuat phan cum va luat két hop
2.1. Phdan cum dir liéu

Phan cum di li¢u 14 qui trinh tim cach nhéom cac ddi
tugng da cho vao cac cum (clusters), sao cho céc doi tugng
trong cung 1 cum cang giong nhau(similar) cang tot va cac
d6i twgng khac cum thi cang khéc nhau nhau (Dissimilar)
cang tot [3].

Muc dich ctia phan cum 14 tim ra ban chéat bén trong céc
nhom cua dit li€u. Co rat nhiéu ki thudt phan cum nhu phan
cum phan hoach, phan cum phan cap, phan cum dya trén mat
do... Tuy nhién, khong cé ti€u chi nao 1 dugc xem la tot nhat
de danh gia hi€u qua cua phan tich phan cum, diéu nay phu
thudc vao muc dich ctia bai todn phan cum [3].

2.2. Lugt két hop

Trong linh vyc Data Mining, muc digh cua luat két hop
(Association Rule - AR) la tim ra cac moi quan hé giita cac
doi tuong trong khoi luo*ng’ lon dir liéu. Noi dung co ban
cta luat két hop duogc tom tat nhu dudi day [3].

Cho co so dit liéu giao dich T gdm tap céc giao dich ti,
t2, ceey tn.

T ={ty, ta,..., tn}. Mdi giao dich ti bao gdm tap cac ddi
tuong I (goi la itemset).

1={iy, 0o, ...,

Muc dich cua luat két hop 1a tim ra sy két hop (twong
guan) gitra cac items.

Nhing luat két hop nay co dang X —Y

im}. Mot itemset gdm k items goi 14 k-itemset.

Hai tiéu chi rt quan trong trong viéc danh gia luat két
hop do6 1a dg ho tro (support) va do tin cdy (confidence).

Cong thirc tinh d6 hd trg va d tin cdy cia luat Kkét hop
X—=>Y [1]:
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Support (X > Y) =P(XUY) = w
Confidence (X » Y) = P(Y|X) = %

Trong dé:

n(X): S6 giao dich chtra X

N: Téng s6 giao dich

. Cac 1u21t Kkét hgp CQ d6 hd tro va do tin cay 16n hqn hoa:lc

bang d6 ho trg toi thi€u (min_sup) va do tin cdy toi thiéu
(min_conf) goi 1a cac luat manh.min_sup va min_conf goi
1a cac gia tri ngudng (threshold) duoc xdc dinh trude khi
sinh cac luat két hop. [1]

3. Xdy dung hé thong khai pha dir li¢u khach hang sir
dung dich vu khach san
3.1. M6 ti hé thong
Muc dich: Ung dung ky thudt phan cum va ludt két hop
phan tich dir liéu khach hang svr dung dich vu khach san.
Pau vao: Gdm cac théng tin kl}éch hépg str dung dich vu
khéch san: gioi tinh, quoc tich, tudi, ngudn khach,...; thong
tin vé cac dich vu khach san: giat 13, thué xe, dat tour....
Pdu ra: Pua ra dic trung cua timg nhom khach hang,
du bao kha nang sir dung dich vy va moi lién hé gitra cac
thugc tinh lién quan dén hanh vi luu tru tai khach san cua
khach hang
3.2. Kich ban trién khai h¢ théngphﬁn tich di ligu khdch hang:
Heé thdng phan tich dit liéu khach hang duoc tién hanh
theo cac budc chinh nhu Hinh 1.

2. Xay g

4. ung
dung mod thirc phat hién
hinh phéan

duogc vao dy doan
khach hang su
dung dich vu
KNdcn Sdan

cum va
luat ket
hop

Hinh 1.Kjch bdn trién khai hé thong phdn tich dit liéu khdach
hang sur dung dich vu khach san

Budc 1.Thu thép va tién xiv 1y div ligu

Dit liéu thu thap duge gan 2000 mau, tir hé thong quan
1y khach san Headway cta khach san Thoi Dai & Ba Nang
tir dau nam 2014 dén 3/2015.

Dit liéu ban dau g6m rat nhiéu thudc tinh, sau qua trinh
tién xu ly dir liéu (sir dung phuong phap trich chon thuge
tinh) dé danh gia mirc d¢ anh hudng cua cac thudc tinh dén

hanh vi luu tra tai khach san cia khach hang, mé hinh xac
dinh dugc cac thudc tinh nhu Bang 1.
Buoc 2. Xdy dwng mé hinh phin cum va ludt két hop

Mo hinh phan cum va luat két hop phan tich dir liéu
khach hang str dung dich vu khach san dugc xay dung trén
cong cu khai phd dir liéu Business Intelligence
Development Studio (BIDS) ctuia Microsoft. BIDS 1a cong
cu rat manh cho phép trién khai cac mo hinh khai pha dir
li¢u, dugc st dung rong rai hién nay boi kha ning két ndi
d& dang véi nhiéu ngudn dit lidu, giao dién d& st dung va
nhét 1a kha nang biéu dién tri thirc phat hién dwgc rat truc
quan, dé hiéu, dé sir dung. BIDS dugc tich hop vao SQL
SERVER 2005 trd vé sau trong cac phién ban Enterprise
hoéc Development [4].

Sau khi thuc hién céc thao tac tién xtt 1y dit lidu dé phu
hop véi md hinh khai pha dir liéu, st dung Microsoft
Clustering vo&i  thuat toan K-means va Microsoft
Association Rule véi thuat toan Apriori trong BIDS dé xay
dung md hinh phén tich dir li€u khach hang st dung dich
vu khach san.

BueGe 3. Phdt hién tri thirc tie mo hinh phén cum va lugt két hop

a. M6 hinh phén cum
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Hinh 3. Ddc trung timg cum dir liéu

Bdng 1. M6 ta dir liéu

STT| Tén thudctinh | Kiéu dir liéu Mién gia tri Giai thich
1 |ID Nominal 000001-002000 Ma khéch hang, khoa
2 |GioiTinh Nominal Nu, Nam Gi6i tinh cua khach hang
3 |Tuoi Interval >=18 Do tubdi cua khach hang
4 |QuocTich Nominal VIE, USA, CHN, JPN, AUS, .... Qudc tich cua khach hang
5 |NguonKhach Nominal KhachLe, KhachDoan, CongTy Ngudn khach hang
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6 |MucDichLuuTru Nominal DulLich, CongTac Muc dich luu tr ctia khach hang
7 |ThoiGianLuuTru Nominal >=1, <=12 Thoi gian luu tri cta khach hang  (thang
luu tra)
SoNgayLuuTru Interval >=1 S6 ngay Iuu tra tai khach san
9 |LoaiPhong Nominal StandardSingle, StandardDouble, Loai phong khach san
StandardTwin, DeluxeSingle, DeluxeDouble,
DeluxeTwin, VipSingle, VipDouble
10 [HinhThucThanhToan [Nominal TienMat, The, ChuyenKhoan Hinh thirc thanh toan
11 |GiatLa Nominal Co, Khong Dich vu gidt 1a
12 |ThueXe Nominal Co, Khong Dich vu thué xe
13 |MuaVeMayBay Nominal Co, Khong Dich vu mua vé may bay cho khach
14 |DVMiniBar Nominal Co, Khong Dich vu mini bar
15 |MuaDoGiupKhach  |Nominal Co, Khong Dich vu mua dd giip khach
16 |ChenhLechHoaDon [Nominal Co, Khong Dich vu thanh toan hoa don cho khach
17 |DoiTien Nominal Co, Khong Dich vu ddi tién cho khach
18 |DatTourHue Nominal Co, Khong Pit tour Hué
19 |DatTourBaNa Nominal Co, Khong Pat tour Ba Na
20 |DatTourNHS Nominal Co, Khong bit tour Ngii Hanh Son
21 |CityTour Nominal Co, Khong bat City tour
22 |DatTourSonTra Nominal Co, Khong Pat tour Son Tra
23 |DatTourHoiAn Nominal Co, Khong bat tour Hoi An
24 |DatTourCLC Nominal Co, Khong Pat tour Cu Lao Cham

Ttr mo6 hinh phén cym, cho ra dugc dac trung 6 nhém
khéch hang nhu sau:

Cum 1:Cym nay da s,‘é 1a khach doan ngudi nude ngoai,
c6 thoi gian luu trd nhiu ngay, d6 tudi tir 20 dén 40, sur
dung nhiéu dich vu nhu giat 1a, thué xe, dat tour, doi tien...

Cum 2:Cym nay da $b 1:.?1 khach 1¢ di du ligh, Iuu tra
nhiéu ngay, vao thang 1 dén thang 5, QG tué‘i trén 30,
thuong ¢ loai phong Deluxe, thanh toan bang tién mét, st
dung nhi€u dich vu nhu giat 1a, minibar, mua vé..., thuong
dat Citytour, tour Ba Na, Hoi An.

Cum 3:Cymnay da sd1a khach le, di cong tac, tap trung
vao thang 6 dén thang 12, dg tudi tir 18 deén 35, thuong ¢
loai phong Deluxe, thanh toan bang the¢ hodc chuyén
kl}oéu}, st dung nhi€u dich vu nhu giat 1a, thué xe, dat tour,
doi tién...

Cum 4:Cym nay da sb 1a khach cong ty, chi luu tri 1
ngay tai khach san, vao thang 1 dén thang 5, thuong thué
xe, mua vé may bay..., thanh toan chu yéu bang tién mat
hodc chuyén khoan.

Cum 5: Cum nay da s0 1a khach cong ty, trong khoang
thot gian tir thang 1 dén thang 9, d6 tudi tir 26 dén 38,
thuong & cac phong Single, thoi gian luu trGi nhi€u ngay,
nén ngoai myc dich cong tac, khach hang thuéc nhém nay
con két hop di du lich, khach san thuong thanh toan chénh
1éch hoa don cho nhém khach nay.

Cum 6: Cum nay chu yéu 1a khach doan Viét Nam, ¢6
thot gian luu tra nhi€u ngay, thuong vao thang 6 dén thang
10, tap trung nhiéu vao thang 7, stir dung nhiéu dich vu nhu
giat 1a, thué xe, ho thuong dat tour Bé Na, Cu Lao Cham,
Hoi An, hinh thirc thanh toan bang tién mat.

b. Mb hinh luét két hop

Tur md hinh luat két hop da xay dung, phat hién duogc

tri thirc vé mdi quan hé giita cac thudc tinh lién quan dén
hanh vi luu tra cia khach hang tai khach san.Sau day la
mot sO luat duoc trich ra tir mo hinh mé hinh:

_ L1: Khach hang dat tour Ngit Hanh Son, vao thang 3
dén thang 6 thi dat tour Hoi An, vdi d6 tin cay100%.

L2: Khéch hang 1a khach doan, luu tra tai khach san
vao thang 3 dén thang 6 thi dat tour Hoi An, vdi d0 tin cay
89,4%.

L3: Khach & loai phong Deluxe Twin, vao thang 3 dén
thang 6 thi dat tour Hoi An véi dg tin cdy 87,4%.

L4: Khéch hang la khach doan, dat City Tour thi s& dat
tour Cu Lao Cham véi d9 tin cay 82,4%.
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Hinh 4. Két qua mé hinh ludt két hop

Buwéc 4. Ung dung tri thirc phdt hign dwgc vao phan tich
dit liéu khdach hang lwu tru tai khdch san

Dua vao céc tri thuce phat hién dugc tir mo hinh phan
cum va luat két hop, mot hé théng giao tiép duoc xay dung
trén nén web cho phép nguoi dung str dung dé tim ra dic
diém ting nhom khach hang, du bao kha nang sir dung dich
vu cua khach hang.
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HE THONG PHAN TiCH DU LIEU
KHACH HANG

LUAT KET HOP

ST LAY XAC SUAT | DO 10 TR

1,000 19

2 Nguoe Khach = KhachDoan, Thaeg = 3 - 6 -> Dut Tour Hoi An = Exesting  0,§0¢ 84

3 Low Phong « DeluxeTwin, Thang « 3 - 6 - Dat Tour Hol An = Existing 0874 76
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Hinh 5. Giao tiép nguoi ding

TG I KHAGH ke voi hé thong phan tich di liéu khéch hang
o] 05 ] 2| T e e e | Y | S (28 A A ik
R T Y 4. Két luiin va hwéng phat trién
oo ool S Bai béo d tim hiéu vé 1y thuyét k¥ thuat phan cum va
e e e e oy Sint luat két hop, tir d6 nghién ciru tng dung cac ky thuit nay
; e L LE vao xay dung mo hinh khai ph4 di liéu khach hang luu tra
o B T tai khach san
Ve B 4 > e . , 4~ gt A ,- 1~ A A
el i ¥ T £ 3 Duya vao mo hinh khai pha dir li€u véi hai k¥ thuat phan

cum dir liéu va phat hién luat két hop da xay dung, nhom
tac gia da xay dung thanh céng mdt giao ti€p trén nén web
de ho trg viée ra quyét dinh ctia cac nha quan ly khach san,

hich g Xem It bt der

PHAN CUM KHACH HANG
BT gilp dua ra dugc cac chinh sich riéng cho timg nhom
i e e khach hang, dy bao hanh vi stt dung dich vy khach san ciing
: i . nhu dit tour du lich ctia khach hang. Trong thoi gian téi sé
’ e nghién ctru mo rong sang linh vyc du lich nhdam nang cao
S hi€u qua trong viéc phan tich hanh vidu lich cta khach du

e khich

o ainy lich tai cac cong ty du lich 1 hanh.
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