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TOM TAT: Lua chon dic trung la ky thudt chon ra mét tdp con cdc dic trung phit hop, lién quan ti tdp di liéu goc bang
cach logi bé cdc dic trung nhiéu, dur thira khong lién quan nham tang hiéu néing ciing nhw giam chi phi trong qué trinh khai pha di
ligu hay hoc may. Bai bao nay nghién ciu phwong phdp phdn 16p dir liéu dua vao kj thudt lua chon ddac trung véi phu thuge ham
Xdp Xi va dg do 161 gs. Mt sé thi nghiém phan 1p trén céc tap diF lidu thuc té cho thdy s phtl hop ciia hwéng nghién ciiu.

Tir khéa: Phan 16p diz liéu, lia chon ddc trieng, phu thuge ham xdp xi.

I. GIOI THIEU

Lwa chon dic trung 1a mot trong nhirng van dé quan trong trong linh vyc khai pha dit liéu va hoc may. Muc dich
chinh cta Iya chon dic trung 1a tim ra cac dic trung hitu ich dé mo hinh hoa hé thdng, theo d6 lam ting hiéu ning va
giam thoi gian thyc hién cho hé théng. V& ban chit Iya chon dic trung 1a qué trinh tinh todn mirc d§ quan trong cia
ting dic trung hodc timg nhom dic trung va sau d6 chon tap con hitu ich nhét trong khong gian dic trung d6 dé xay
dung hé thdng [2, 5, 6].

Phan 16p dir liéu 1a mot bai toan tiéu biéu ctia khai phé dir liéu, phan 16n dit liéu trong bai toan phéan 16p khi thu
thap duoc déu c6 sb dac trung (thudc tinh) rat nhiéu, c6 thé 1én t6i hang chuc, hang tram, thdm chi 1a hang nghin dac
trung, chang han nhu cac b dir liéu trong y té, trong sinh hoc,.... Ngoai ra, cac dic trung nay co thé cé nhiing dic
trung du thira va it hitu ich cho khai pha dir liéu va hoc may. Viéc xay dyng md hinh phan 16p tu dit li€u nhu vay co
thé dan dén hiéu ning phan 16p thip ca vé tc d6 va kha niang dy bao Vi trong dit liéu c6 nhimng dic trung nhidu, dic
trung it lién quan. Vi vay, da c6 nhiéu nghién ciru ¢b ging giai quyét vin dé nay bang cach st dung céc k¥ thuat lua
chon dic trung. Hién nay ¢6 3 cach tiép can chinh dé lya chon dic trung [6, 7]:

- Md hinh loc (Filter). Bay la cach lua chon dac trung st dung tinh toan trong s6 (d6 quan trong), c6 thé 1a mbi
quan hé gilta cac thudce tinh va 16p, sau d6 chon céc dac trung c6 trong s6 cao hon mot ngudng cu thé. Céac thuit toan
trong danh muc nay bao gdm CfsSubsetEval, d6 loi thong tin va Chi-Square, ...

- M6 hinh dong géi (Wrapper). M6 hinh nay tim kiém tp con cac dic trung tot bang cach danh gia chat lugng
cua cac tap dac trung. Viéc danh gia chat lugng thuong st dung d6 chinh xac phan 16p cia cac thuat toan hoc.

- M0 hinh nhiing (Embedded). M6 hinh nhting la sy két hop uu diém ciia mo hinh loc va dong goi bang cach sur
dung dong thoi ti€u chi danh gia doc 1ap va cac thuat toan hoc dé danh gia tap con cac dac trung, theo d6 gitp cai tien
hiéu nang phan lop.

Khai niém phu thudc ham duoc dua ra bai Codd ¢6 vai trd quan trong trong 1y thuyét co s& dit lidu quan hé. Céac
phu thudc ham rat hitu ich trong viéc phan tich va thiét ké co s dit liéu quan hé. Tuy nhién, trong thuc t&, do c6 mot sb
gia tri dir liéu khong chinh xac hodc mot ) ngoai 1¢ nao d6 lam cho cac phu thudc ham khong théa. Sy phu thudc tuyét
dbi nay dudng nhu qua nghiém ngat khi ta hinh dung t6i mot quan hé c6 hang nghin bg, trong khi d6, chi c6 khoang
vai chuc bd vi pham phu thudc ham. Didu nay lam mét tinh chit phu thudc vbn c6 giita cac thudc tinh (dic trung) cia
di ligu. Vi vay, co nhiéu nghién ciru da md rong khai niém phu thudc ham thanh phy thuéc ham xép xi, cac phu thude
nay cho phép c6 mot sb lugng 15i nhat dinh cta cac bd dir liéu d6i véi phu thudc ham. Cac phy thuéc ham xép xi khong
nhitng gitp ta thay dwoc mdi quan hé tiém an giita cac thudc tinh ma con gitip ta thudn tién hon trong viéc phan tich dir
liéu va danh gia thong tin [1, 4].

Xuét phat tir cach nhin d6, bai bao nay dé xuat mot phuong phap phéan 16p dir lidu dua vao phu thudc ham xap
xi va do do 16i g;. Cach tiép can St dung phu thugc ham va phu thugc ham xe‘ip xi dé lya chon dic trung da dugc Uncu
va Turken nghién ciru [3]. Tuy nhién, trong nghién ctru d6, cac tic gia da dé xuat mot thuat toan dya vao phu thudc
ham truyén thdng va thuat toan K-lang giéng gan nhét dé xac dinh cac bién vao quan trong cho céc hé thdng véi thude
tinh vao c6 mién gié tri lién tuc. Ngoai ra dé cho thuat toan lia chon dic trung c6 kha ning dap tmg vé6i nhidu, cac phu
thudc ham x4p xi dugc sir dung két hop véi gia tri do thudc dé ddi phé vdéi tinh khong chic chén trong dit lidu. Diém
khac biét ctia bai bao nay véi nghién ctru cua Uncu va Turken 1a sit dung phu thuoc ham xép xi véi do do 15i 03 dé Iua
chon déc trung cho cac bd phan 16p. Hon nira cac thir nghiém dugc thyc hién trén cac b dit liéu thuc té cua UCI c6 do
tin cdy cao trong danh gia hiéu nang cia cac phuong phap phan 16p [10].

Bai bao dugc to chirc nhu sau, tiép theo phan mé dau, phan II trinh bay ngin gon céc kién thirc lién quan vé phu
thudc ham, phy thugc ham xap xi va thuat toan khai pha phu thugc ham xap xi mrc 1. Phuong phap d¢ nghi dugc mod
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Bang 8. Hi¢u nang cua thuat toan phan 16p Naive Bayes voi cac phuong phap lua chon dac trung

B dit liéu | Tt ca thude tinh | CfsSubsetEval Information Gain Phwong phap dé nghi
Ecoli 85,4167 % 85,4167 % (6) 85,4167 % (4) 81,9429 % (4)
Diabetes | 76,3021% 77,48% (4) 75,2604 % (5) 77,2078 % (5)

Heart 82,8383 % 83,1683 % (7) 82,8383% (6) 80,7634 % (5)

Z00 97,0297 % 97,0297 % (9) 97,0297 % (9) 99,00 % (9)

Qua thir nghiém cho thy phuong phap phan 16p dua trén lva chon thude tinh sir dung phu thudc ham xap xi kha
phi hop véi cac bo dit liéu c6 nhiéu thude tinh roi rac. Pac diém ciia bo dir liéu Ecoli c6 nhidu thudc tinh lién tyc nén
phuong phap d& nghi cho hiéu nang phan 16p kem hon hai phuong phap lwa chon dic trung kia. Diém yéu nay la dé
hiéu vi khai niém phy thuéc ham xap xi dang duoc dinh nghia duya trén su so sanh bang nhau tuyét d6i gitra cic gid tri.

Hinh 1. Két qua vé tinh chinh x4c cua thuat toan phén 16p cdy quyét dinh véi cac k¥ thuat Iya chon dic trung

Hinh 2. Két qua vé tinh chinh xé4c ciia thuat toan phan 16p Naive Bayes vdi cac k§ thudt lya chon dic trung

Lua chon dac trung dua vao phu thudc ham xép xi la mot cach tiép can rat ty nhién dé giir lai nhitng ddc trung
lién quan, theo d6 loai bo cac dic trung du thira va it lién quan trong dir lidu. Két qua cua viéc lya chon déc trung theo
phuong phap nay la mét tp con cac dac trung tir tip dac trung ban dau nhung van dam bao céc tinh chét cua dir liéu
gdc. Qua két qua thu nghiém véi 4 bo dir liéu tiéu biéu tir UCI da chimg to dugc kha ning Ung dyng cua phuong
phuong phép dé nghi v6i cac bo dir liéu co nhiéu thudc tinh roi rac. Véi cac by dir liéu ¢6 nhiéu thudc tinh lién tuc
phuong phap dé xuat ¢6 hiéu nang phan 16p chua tot, tir ddy dat ra vin dé can giai quyét tlep theo, d6 1a nghién cou
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phu thudc ham x4p xi mé rong véi cac do do 16i khac va thir nghiém véi cac bo dir lidu co sb chiéu cao.
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DATA CLASSIFICATION BASED ON FEATURE SELECTION
WITH THE APPROXIMATE FUNCTIONAL DEPENDENCE

Phan Anh Phong, Le Van Thanh, Nguyen Hai Yen

ABSTRACT: Feature selection is a technique of selecting a subset of relevant and related features from the original dataset
by eliminating noise and redundant features in order to increase performance as well as reduce internal costs in the data mining or
machine learning process, This paper proposed a new data classification method based on approximate functional dependence and
error measure gs, The classification experiments on the actual datasets indicate the appropriate of the research direction.
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