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Abstract: High-utility set mining is an important problem in data mining, which considers the benefits
of items (such as profits and interest rates) discovered from transactional databases that support the
business of units. It is a method that uses techniques and algorithms in the field of data science to discover
valuable patterns, rules or important information from available large data sets. This paper presents
some high-utility set mining algorithms and its applications.
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1. it vin dé

Chung ta dang sdng trong trong thoi dai ciia cong
ngh¢ thong tin. Ngoai viéc phat trién cua Internet,
cac k¥ thuat tién tién vé luu trir dit liéu nhirng khdi
dir liéu khong 16 phat sinh tir cac doanh nghiép, cac
t6 chtric khoa hoc va chinh phu ciing phét trién manh
m&. Van d& 1am sao khai thac dwoc thong tin co gia
tri trong kho dit liéu khong 16 d6. Pay 1a phuong
phéap st dung cac k¥ thuét va thuat toan trong linh
vuc khoa hoc dit liéu dé kham phé ra cac mau, quy
luat hoac thong tin quan trong c6 gia tri tir bo dir ligu
16n ¢6 san. Bai bao nay trinh biy mot s6 thuét toan
khai thac tap loi ich cao va tng dung cia no.

2. Noi dung nghién ctru
2.1. Khai niém khai pha dir li¢u tap lgi ich cao

Khai pha dir liéu (KTDL) 1a mdt qua trinh trich
xuét tri thirc tir luong 1on dir liu; 1a tién trinh trich
loc, san sinh nhitng tri thirc hodc cidc mau tiém an,
chwa biét nhung hitu ich tir cac co so dit lidu 16m; 1a
tién trinh khai quat cac su kién roi rac trong dir liéu
thanh céc tri thirc mang tinh khai quat, tinh quy luét
hd tro tich cuc cho cac tién trinh ra quyét dinh. Khai
pha dit liéu c6 mot sé timg dung sau:

- KPDL dugc st dung dé phan tich dir liéu, hd tro
ra quyét dinh.

- Trong sinh hoc: né dung dé tim kiém, so sanh
cac hé gen va thong tin di truyén, tim mdi lién hé
giita cac hé gen va chan doan mét sb bénh di truyén.

- Trong y hoc: KPDL gitip tim ra mbi lién hé gitra
cac triéu chung, chan doan bénh.

- Tai chinh va thi truong chung khoan: KPDL
dung dé phan tich tinh hinh tai chinh, phan tich dau
tu, phan tich c6 phiéu.

- Khai thac dir liéu web.

- Trong thong tin ky thuat: KPDL ding dé phan
tich cac sai hong, diéu khién va lap lich trinh.

Trong do6 khai phé tap Tap lgi ich cao (TLIC) la
mot van dé quan trong trong khai thac dir liéu, xem
xét cac loi ich cua cac muc (chfmg han nhu loi nhuan
va ldi suat) dugc kham pha tir co so dir liéu (CSDL)
giao dich hd tro cho viéc kinh doanh cua cac don vi.

Hién nay, trong linh vuc kinh doanh viéc tinh
toan doanh sé va toi wu héa loi nhuan ban hang 1a
cong viée cuc ky quan trong, né anh hudng truc tiép
dén doanh thu va chién lugc ban hang cua cac cong
ty, siéu thi hay cac don vi ban 1¢. Béac biét, vdi sb
lugng hang hoa lon, gia ca khac nhau, nén viéc tinh
toan loi nhuan toi wu ban hang cang quan trong. Véi
s6 lwong giao tic mdi gid co thé 1én dén hang chuc
nghin giao tac, viéc tinh toan xem mat hang nao dem
lai doanh sb cao, mat hang nao kinh doanh khong
hiéu qua du ban véi s lwong 16n cang trd nén kho
khan do dir liéu qua 16n, lién tuc. Kho dir li¢u dién
hinh trong nhitng doanh nghiép cho phép nguoi dung
hoi va tra 16i nhitg cau hoi nhu “Doanh sé ban ra
l1a bao nhiéu tinh theo khu vuc, theo nhan vién ban
hang”. Trong khi d6, KTDL cho phép nguoi ra quyét
dinh kinh doanh hoi va trd 101 cho nhiing cau héi nhu
1a “Ai 1a khach hang chinh yéu ctia cong ty ddi véi
mot mat hang cu thé?” hodc “Dong san phém nao s€
ban trong khu vuc nay va ai s€ mua chung, dua vao
viéc ban nhitng san pham tuong tu & & khu vie d6?”.
2.2. Bai todn khai phd lut két hop

Cho co so dit liéu giao tic DB, ngudng do hd
tro t6i thiéu minsup va ngudng do tin ciy tbi thiéu
minconf.

Yéu cau: Tim tat ca cac luat két hop X — Y trén
co s0O dir liéu DB sao cho sup (X— Y ) > minsup va
conf (X — Y )> minconf .
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Bai toan khai pha luat két hop nay dugc goi 1a bai
toan co ban hay bai toan nhi phan, vi ¢ day, gia tri
cua muyc dir liéu trong co s¢ dit li¢u 1a 0 hoac 1 (xuét
hién hay khong xudt hién).

2.3. Mjt s6 huwéng mé réng ciia bai todn khai phd
tdp muc phé bién

Mot huéng mé rong bai toan co nhidu tmg dung
1a quan tdm dén ciu tric dir liéu va mac do quan
trong khéc nhau cua cac muc dit liéu, cac thudc tinh
trong co s¢ dit liéu. Mot s6 md hinh mé rong bai toan
da dugc nghién cuu la:

- Quan tdm dén mirc d6 quan trong khac nhau cia
cac muc dir liéu béng cach géan cho mdi muc mot gia
tri dugc goi 1a trong $6.

- Quan tam dén céac kiéu thudc tinh khac nhau
trong co so dir liéu nhu nhi phan, da phéan, dinh
luong.

2.4. Mt s6 thudt todn hiéu qud khai phd tip muc
lgi ich cao

Bai toan: Véan dé khai thac tap pho bién ciing nhu
khai thac itemset c6 ich déu gip phai 12 s6 lugng cac
item qua nhiéu trong co s¢ dit liéu. Gia st co 105
items, thi hon 109 2-itemsets tmg vién c6 thé duoc
sinh ra, va s luong khéng 16 k-itemsets duoc sinh
ra khi k 16n.

Van d& can giai quyét 1 cac thuat toan tim itemset
c6 ich can phai thu gon khong gian xir 1y. Thuat toan
dau tién dé cap dén phuong phéap khai thac itemset
¢6 ich do Hong Yao va Howard Hamilton dé xudt c6
hiéu suat rat thap. Ho dung hai cong thirc xac dinh
chan trén cua itemset.

a) Thudt toan Two-Phase

Dbinh nghia 1(lgi ich giao dich): Lgi ich ciia mét
giao dich Tq, ky kiéu TU(Tq) 1a tong gia tri loi ich
clia tit ca cac item trong giao dich Tq, ttic 1a:

TUT) = ) u(S.T,)

5:Ty

TU(T1)=4.5+1.38 =58, TU(T2) = 16, TU(T3)
= 68, TU(T4) = 20, TU(T5) = 11, TU(T6) = 106,
TU(T7)=18, TU(T8) =144, TU(T9) =110, TU(T10)
=34.

Pinh nghia 2 (Loi ich trong sé giao dich): Loi
ich trong $6 giao dich cuia mot tap item X, ky hi¢u l1a
TWU(X), 1a tong gia tri loi ich giao dich cua tat ca
cac giao dich c6 chtra X:

TWU() = ) TU(T,)

XTqer
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b) Thudt toan Two-Phase

Quét CSDL theo chiéu ngang, dau tién tinh TWU
cua tat ca tap l-itemset, néu itemset nao c6 TWU lén
hon hodc bang ngudng minutil thi duoc chon va ¢
kha nang 1a tap muc c6 lgi ich cao, nhling itemset
nao c6 TWU nho hon ngudng minutil thi bi loai va
chic chic cac itemset do6 1a tap muc khong c6 loi ich
cao.

Tinh trong s6 lgi ich cao cta cac Gmg vién, ta co:
TWU(ABCD) = 144. Va duyét CSDL, nhiing giao
dich ¢6 trong s6 1o ich cao 16n hon hodc bé“lng 150 s@
dugc chon. Két qua khong c6 itemset.

¢) Thudt toan FHM

Input: D: a transaction database, minutil: a user-specified threshold
Output: the set of high-utility itemsets
Scan D to calculate the TWU of single items:
I* « each item I such that twu(i) > minutil;

1

2

3. Let be-the total order of TWU ascending values on I*;

4 Scan D to built the utility-list of each item i € I* and built the
EUCS structure

5. Search (<, T*, minutil, EUCS);

2.5. Chuwong trinh thyuc nghiém irng dung

a) Bai toan: Phat hién nhom mét hang mang lai
lgi nhuan cao trén tap dir liéu ban hang cuia siéu thi
Yén Bai.

Khai thac tap muc loi ich cao c6 nhiéu tmg dung
chang han nhu phat hién cac nhém mit hang trong
cac giao dich cia mot cra hang tao ra nhiéu loi
nhuan nhat. Mot co so dit liéu chira thong tin tién
ich 12 mot co so dir lidu, noi cac muc co thé co sb
lwong va don gia. Yéu ciu cua bai toan 1a phat hién
cac nhom mat hang trong cac giao dich ban hang cua
mot si€u thi Yén Bai

b) Két qua thuwc nghiém

- Xay dung chuong trinh

Chuong trinh dugc cai dit bing ngdn ngir Java,
hé diéu hanh Windows 10, CPU i5- 4790 2.6GHz,
RAM 4GB.

Giao dién chuong trinh (hinh 2.1)

lEﬂ':*luJ‘

=

Hinh 2.1: Giao dién chuwong trinh
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- Két qua

Vi ban thuc nghiém trén, chung ta co thé xem su
khac biét két qua thuc nghiém thong qua do thi. So
sanh gitta nhom (Two-phase, Diffset-Two-Phase) va
(Hui-Miner, FHM): Hinh 2.2 va 2.3
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Hinh 2.2. D6 thi minh hoa chess
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Hinh 2.3. D6 thi minh hoa cho di liéu chess*

Két qua thyc nghiém cho thdy cac thudt toan
Two-Phase c6 két qua chdm hon nhiéu so véi cac
thudt toan st dung utility-list. Trong ho thuat toan
Two-Phase thi thuat toan Diffset-Two-Phase van 1a
t6t nhat. Va trong ho thudt toan c6 dung utility-list
thi thuat toan FHM dung la tdt hon thuat toan HUI-
Miner trong hau hét moi truong hop.

3. Két luin

Viéc nghién ctru la l1au dai va khé khan, trong
khuon kho thoi gian thuc hi¢n luan vén, bao gém qua
trinh tim hiéu va doc tai liéu, chay cac thyc nghiém
cling nhu kiém tra tinh dung dén cua cac thuét toan
da dugc cai dat trong cong cu SPMF. Khu vuc nghién
ctru ctia ludn van chi méi nam trong cac gidi han sau:

- Tac gia tim hiéu cac thuat toan khai thac tap
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¢6 ich cao trén dir liéu tinh (dit liéu khong co bién
dong). Trong thyc té dit liéu tinh chi phu hop trong
phan tich, rat kinh nghiém trong mot quang thoi gian
nao d6 va khong co tinh tuong tac kip thoi. DU liéu
dong phu hop trong céc
bai toan can c6 tinh twong
tac cao. Vi mdi loai dir
liéu co tap cac thuat toan
phu hop dé khai thac.

- Dir liéu nghién clru
dugc lay tir ngudn dir liéu
nghién ctru chudn (chua
thtr nghi¢ém trén dir liéu
thuc). Nhiing dir liéu trong
luén van chi 1a dir li¢u gid
lap, viéc nay dé hon rat
nhiéu so véi thao tac trén
dir ligu thuc té vi dit liéu
thuc té con phai qua bude
tién xir 1y dir ligu.

- Viéc danh gia chi
méi danh gid dga trén
tbc do xur ly dit lidu cua
cac thuat toan (chua danh
e Tl gia tinh c6 ich thyc sy so
et 2T oS v6i ¥ kién thuc cua khach

st hang). Trong thyc t& can

FHEA : .

danh gia do trang khop két

qua thu duoc véi tri thirc
cia khach hang, néu do
trung khép cao thi két qua
clia hé thong méi c6 gia tri
su dung, va cac thong tin
bét thuong moi thyc sy thi vi véi mong muén khai
thac dir liéu.
Tai liéu tham khao
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