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Abstract. Data mining for the purpose of discovering useful implicit information from data ware-
house, i.e. knowledge discovery to serve supporting decision making in our activities, has become
more and more important. Therefore, there exists a lot of methods and techniques focusing on the
studies and applications for data mining and knowledge discovery. Decision tree is known to be one
of the effective solutions to describe the characteristics of mined data. Building an effective decision
tree depends on the selection of training set. In practice, business data have been stored in multiform
and of complexity, which consequently leads to the difficulty in selecting a good sample training set.
If an untypical sample of training set is chosen, it will lead to low practicability in the corresponding
decision tree. In this article, we have analysed and presented one effective way of choosing sample
training set from business database. Based on this, we will apply learning algorithm to build an
effective decision tree of high predictability for supporting decision making in data analysis problems.
The obtained results show that proposed this method is more efficient.

Tom t:it. Khai pha dir lieu ae phat hien cac thong tin bo Ich ti'em an tir cac kho dir lieu, tire la
phat hien cac tri thirc nharn phuc vu cho viec ho tro ra quyet dinh trong cac heat dong cua cluing
ta ngay cang tro' nen quan trcng. Do vay, aa co nhieu phuang phap, ky thuat t~p trung nghien ciru
va trien khai irng dung ae phuc vu cho cong viec khai pha dir lieu va phat hien tri thirc. Cay quyet
dinh la mot trong nhirng giai phap hiru hieu ae mo ta cac aEj,ctinh dir lieu aa diroc khai pha. Vi~c
xay dirng mot cay quyet dinh phuc V1,l khai pha dir lieu hieu qua phu thuoc vao viec chon t~p mau
huan luyen. Trong thuc te, dir lieu nghiep vu duoc hru trir rat da dang va phirc tap cho nen chon
tot be dir lieu mau con gEj,pnhieu kho khan. Neu chung ta chon bo mau khong oEj,ctrung thl cay
quyet dinh diroc sinh ra S8 khong co kha nang dir doan cao. Trong bai viet nay, chung toi phan tich
va aa chi ra mot each chon t~p mau huan luyen tot tir crysa dir lieu nghiep V"" tir do dira vao thuat
toan hoc ae tao dung cay quyet dinh co kha nang du doan cao, nharn ho tro ra quyet dinh trong
cac bai toan phan tich dir lieu. Ket qua aa diroc kiern tra tren thirc nghiern va aa chirng to tinh
hieu qua cua thuat toano

1. GH1I TRIEU

Sir phan lap la mot qua trinh quan trong trong khai pha dir lieu, n6 chinh la viec di tim
nhirng dac tinh cua doi tirong nharn mo ta mot each ro rang pham tru ma cac doi tirong
thuoc ve mot lap nao do [1,2,4,5,9]. Khi da tlm diroc cac d~c tinh mo ta mau dir lieu khai
pha thi cay quyet dinh la mot mo hinh true quan va hiru hieu de mo ta, Tren cay quyet
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dinh, clning ta de dang duyet cay de tim ra cac luat. Cac luat nay cho chung ta thong tin de
giai quyet mot van de nao d6 tire la cho chung ta tri thirc ve Iinh vue din nghien ciru. Do
cay quyet dinh rat hiru dung nen da c6 nhieu nghien ciru de xay dung n6 ma noi b~t la cac
thuat toan h9C quy nap nhir CLS, ID3, C45, ... [7, 9,11,12,13,15] voi dQ phirc t9-P thuat toan
la O( m x n x log n), trong do m la so thuoc tinh, n la so the hien cua tap huan luyen.

Vi~c xay dung mot cay quyet dinh c6 hieu qua phu thuoc vao viec chon t~p mau huan
luyen. Trong thirc te, dir lieu nghiep vu nit da dang VI chung diroc hru trir de phuc vu nhieu
cong viec khac nhau, nhieu thuoc tinh cung cap cac thong tin c6 kha nang dir doan su viec
nhirng cling c6 nhieu thuoc tinh khong c6 kha nang phan anh thong tin dir doan ma chi co y
nghia hru trir, thong ke binh thirong. Bieu nay gay kh6 khan cho chung ta khi chon tot tap
mau huan luyen de xay dung cay.

Cho bang dir lieu DIEUTRA hru trir ve tinh hinh mua may tinh cua khach hang tai mot
cong ty nhir Bang 1, can chon rnau huan luyen de xay dung cay quyet dinh cho viec dtr dean
khach hang mua may hay khong.

Bang 1. Bang dir lieu DIEUTRA
S6Phieu H9VaTim S6CMND Nai S6ng Cong Viec S6NglIai 'I'hul'[hap Mua
BT GB GB May
M01045 Nguyen Van An 193567450 T.Ph6 CNVC Nhieu 45 Kh6ng
M01087 Le Van Blnh 191568422 N6ngTh6n CNVC Nhieu 40 Kh6ng
M02043 Nguyen Thj Hoa 196986568 T.Ph6 SvCNTT Nhieu 52 Co
M02081 Tdin Blnh 191003117 T.Ph6 HSSV Trung bmh 34 Co
M02046 Tran Thi H irong 196001278 T.Ph6 HSSV It 50 Co
M03087 Nguyen Thj La.i 198235457 NongTh6n HSSV It 60 Kh6ng
M03025 VU Tuan Hoa 198875584 N6ngTh6n SvCNTT It 65 Co
M03017 Le Ba Linh 191098234 T.Ph6 CNVC Trung binh 35 Kh6ng
M04036 B~ch An 196224003 T.Ph6 CNVC It 60 Co
M04037 Ly Thj Hoa 196678578 T.Ph6 HSSV Trung binh 50 Co
M04042 VU Quang Blnh 197543457 NongTh6n CNVC Trung binh 60 Co
M04083 Nguyen Hoa 192267457 N6ngTh6n SvCNTT Trung binh 40 Co
M05041 Le Xuan Hoa 198234309 T.PhO SvCNTT Nhieu 55 Co
M05080 Tran Que Chung 196679345 Nong'Thon HSSV Trung binh 50 Kh6ng
... ... ... ... ... ... ... ...

Gia str ta chon tap M; = (NaiSong, CongVi~c, SoNguaiGB, ThuNh~pGB, Mua may)
gorn cac ban ghi tren Bang 1 de lam mau huan luyen cho viec xay dung cay. Luc nay cay
quyet dinh thu dUQ"Ca Hinh 1 c6 su phan chia tai nut ThulvhapCf) rat Ian. Tren cay a Hmh
1, hrong thong tin thu duoc khong co dong, rat kh6 du doan.--

Nong than
~ ~---

IKhOng muall Mua may I
Hinh 1. Cay quyet dinh cua mau huan luyen Ml
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Chang han ta din dir doan trirong hop sau co mua may hay khong?
H9VaTen = "Nguyen Van B", Cong'Viec = "CNVC",
ThuNh~pGB = 49, NO'iSong = "Nong thon" (1)

Nlnr v~y, voi tap huan luyen M ta phai khao sat ban chat cua cac thuoc tinh truce khi
thirc hien huan luyen cay.

2. T.ACH CAY 6 THUQC TINH RIENG BI$T

Cho mau huan luyen M gom co m thuoc tinh, n bo. Moi thuoc tinh bat ky x E M co
cac gia tri 1a {Xl, X2, ... , Xn} va ta viet X = {Xl, X2, ... , Xn}. Ky hieu IXlla so cac gia tri khac
nhau cua cua t~p {Xl, X2, ... , Xn} goi la lire hrong cua X, so ran xuat hien gia tri Xi trong X
ky hieu la IXi I.

Thuoc tinh quyet dinh trong mau duoc danh dau la Y va cac thuoc tinh can lai goi la
thuoc tinh du doan. Nhir the, tren cay quyet dinh Hinh 1 voi mau M1 thl thuoc tinh Mualvlay
la thuoc tinh quyet dinh Y, cac thuoc tfnh can lai la thuoc tinh dir doan.

Be xay dung cay quyet dinh, cac thuat to an oeu tinh hrong thong tin nhan diroc tren cac
thuoc tinh va chon thuoc tinh tirong irng co hrong thong tin toi da lam nut phan tach tren
cay - tire la cac thuoc tinh chia t~p mau thanh cac lop ma moi lop co mot phan loai duy nhat
hay it nhat thuoc tinh phai co trien vong dat diroc dieu nay, nham oe dat diroc cay co it nut
nhimg co kha nang dir doan cao [7,9,10,13]. Tuy nhien nhir rnau huan luyen M1 oa xet, khi
dua vao hrorig thong tin nhan dircc tren thuoc tinh ThulvhapGf), cay quyet dinh thu oUQ'C
a Hmh 1 co sir phan chi a tai nut nay krn, nen kha nang dir doan 1a khong tot.

Khao sat tai nut ThuNh~pGB tren cay a Hmh 1, ta thay cay co nhieu nhanh irng voi
moi mot gia tri cua thuoc tinh quyet dinh Y. Chieu rong cua cay tai nut nay Ion hen chieu
sau cua cay va cac gia tri tren tung nhanh la rieng biet vo i nhau mac du co chung gia tri du
dean, dieu nay dan den kh6 co sir trung khcp khi thirc hien viec dir doan tren cay, vi du nhir
a (1).

Dinh nghia 1. MQt cay quyet dinh duoc goi la cay dan trai neu so nhanh phan chia tai mot
nut bat ky lori hon tich cua WI voi chieu sau cua cay.

Dirih nghia 2. ThuQC tinh x E M diroc goi la thuoc tinh co gia tri rieng biet (goi tat la
thuoc tinh rieng biet) neu nlnr IXI > (m - 2) x WI. Tap cac thuoc tinh co gia tri rieng biet
trong M ky hieu 1a M*. Nhir the tren mau huan luyen M1, ThuNh~pGB la thuoc tinh rieng
biet.

Dinh ly 1. Qua trinh xay duru; cay neu co mot nut bat kiJ tlu o c iao du a tren thu(5c tinh
rieng biei thi ket qud thu tluo c la mot ciiy dan. irai.

Chsitu; minh. That vay, mau M co m thuoc tinh nen co m - 1 thuoc tinh dir doan va chieu
sau toi da cua cay 1a m - 2 ([9,13]). V&i thuoc tfnh x la rieng biet va no duoc chon lam
diem phan tach cay thi theo cac thuat toan xay dung cay [7,9,13]' tai nut nay co it nhat
((m - 2) x WI + 1) nhanh nen oay 1a cay dan trai. Tren cay a Hinh 1, nut ThuNh~pGB la
phan chia tren thuoc tinh rieng biet cua mau M1 nen day la cay dan trai.

Gia su X E M la thuoc tinh rieng biet, duoc chon lam diem phan tach cay, chang han
thuoc tinh ThuNh~pGB trong rnau MI. Khi 00 chung ta khong the phan tach cay tren tap
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gia tri nay ma phai phan ngirong cac gia tri cua thuoc tinh [3,8,9,14]. Ngufrng phan tach
tren X thuong diroc chon la gia tri gan nhat sao cho nho ho n hoac bfing gia tri trung bmh
cua toan bo dir lieu doi veri tap cac gia tri nay [6,9,13,14]. Cach chon nguong nay tirong ooi
hieu qua khi cac gia tri cua X phan bo deu tren mien gia tri, con neu chung tap trung VEw
mot so mien con cua mien gia tri thi each nay khong that sir hieu qua do ta chon phai gia tri
ma xac suat xuat hien khong du lon.

Cho mau M veri thuoc tinh quyet dinh Y. Be y rfing, chung ta co the chon mot gia tri
bat ky Xi E X de lam diem phan tach thi x se co 2 phan hoach la: X/ = {Xj ma Xj :S xd
va X" = {Xj ma Xj > xd, mau M hie nay tirong ling se diroc chia thanh 2 mau la M' va
Mil. Van de la phai chon Xi nhir the nao?

Ta nhan thfiy la khi chon thuoc tinh de phan tach, thuoc tinh X E M diroc chon la thuoc
tinh co hrong thong tin nhan diroc Gain(X, Y, M) 01;Ltgia tri lori nhat [3,6,9,13,14]' nen«
oay ta cling tinh hrong thong tin nhan diroc cho X tai moi gia tr; Xi. Gia tri X* diroc chon
phai co co hrong thong tin 01;Ltdiroc toi da ooi veri mau M tren thuoc tinh quyet dinh Y, tuc
la x* diroc chon phai dat:

Gain(x*IX, Y, M) = max{gain(xiIX, Y, M), i = 1, ... , n},

trong 00 gain(xiIX, Y, M) = S(YIM) - E(X, Xi, Y, M).
S(YIM) = 'LJ=l p(Yj) log(p(y)) la hrong thong tin (Entropy) cua cay ooi veri thuoc tinh

quyet dinh Y tren mau huan luyen M.
() Yj 1" '"" tre Yp Yj = Y a xac suat cua Yj ren .

E(X, Xi, Y, M) = ',.o'~iS(YIM') + I~~I S(YIM") la ky vong can thiet de hoan chinh cay

khi lay theo phan hoach tai gia tri Xi cua thuoc tinh X lam goc, mau M hie nay diroc chia
ra 2 phan hoach M' va Mil.

htr the, a mau huan Iuyen M1 veri thuoc tinh quyet dinh Y la Mualvlay ta co:
S(YIM1) = -(9/14) 10g2(9/14) - (5/14) 10g2(5/14) = 0,9403,
Gain(CongVi~, Y,M1) = S(YIM1)-5/14.EntroPy(SCNVG)-4/14.EntroPy(SSvCN'Il,.

-5/14.EntroPy(SH SSV) = 0,2467,
Gain(NaiSong, Y, M1) = 0,0481,
Gain(SoNguaiGB, Y, M1) = 0,0292.

Trong Bang 2, thuoc tinh rieng biet Thu NhapCf) co ham lo i ich cho tung gia tri Xi III
Gain(xiIThuNh~pGB , Y, M1).

Bdng 2. LQ'i ich cua thuoc tinh Thu NhapCf)
Xi E(ThuNh~pGf) ) Gain(ThuNh~pGf) )
65 0,8926 0,0477
60 0,9253 0,0150
55 0,8950 0,0453
52 0,8500 0,0903
50 0,8380 0,1022
45 0,9152 0,0251
40 0,9300 0,0103
35 0,8926 0,0477
35 0,8926 0,0477
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Ta chon thuoc tfnh Cong'Viec VI Gain(C6ngVi~c,Y, M1) Ia Ian nhat va cay quyet dinh tai
biroc nay nhir Hinh 2.

Hinh 2. Cay quyet dinh tai nhanh CongViec

Lap lai d5i voi cac nhanh cua cay a Hinh 2, voi nhanh thir nhat tirong irng mau M1 rno i
theo nhanh nay, ta co:

2 2 3 3
S(YIM1) = --log - - -log - = 0 9710.

5 5 5 5 '

Gain(NO'iS5ng, Y, M1) = 0,0200.

Gain(S5Nguo-iGD, Y, M1) = 0,5710.

Gain(XiIThuNh~pGD, Y, M1) diroc tinh cho tung gia tri a Bang 3.

Bang 3. Loi ich cua thuoc tinh Thul'[hapCf) cua nhanh CNVC

Xi E(ThuNh~pGD) Gain(ThuNh~pGD )
60 0,0000 0,9710
45 0,5510 0,4200
40 0,8000 0,1710
35 0,9710 0,0000

Do ham Gain(xil ThuNh~pGD, Y, M1) tai gia tri x* = 60 la Ian nhat, ta chon de lam
diem phantach cay tai biroc nay. Thirc hien tren tat ca cac nhanh cua cay ta thu diroc cay
quyet dinh nhir Hlnh 3.

Hinh 3. Cay quyet dinh cua mau huan luyen M1

Tren cay nay ta co the dir doan trirong hop da neu a (1)
HQVaTen = "Nguyen Van B", CongViec = "C VC", ThuNh~pGD = 49, NO'iS5ng =

"Nong thon" la "Kh6ng mua".
Tuy nhien, neu ta chon mau M2 = (S5CNND, NO'iS5ng, Cong'Viec, S5Nguo-iGD, Mualvlay )

gom cac ban ghi tren Bang 1 de lam mau huan luyen de xay dung cay. Theo each xay dung
cay a tren, thuoc tinh S5CMND la thuoc tinh rieng biet nen tinh ngirong tirong tir, cay quyet
dinh thu dircc nlur a Hinh 4.

Tren cay quyet dinh thu diroc, viec phan tach lap theo thuoc tinh S5CMND se cho quyet
dinh: neu S5CMND tir "196224033" tro len thi "Mua may" ro rang la mot quyet dinh kh6ng
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chinh xac. Nhir the, day la cay khong co kha nang dir doan do khong phan anh diroc ban
chat thirc te cua dir lieu.

Hinh 4. Cay quyet dinh cua mau huan luyen M2

Vay, tren co s<':rdir lieu nghiep vu diroc hru trir, ta phai chon tap huan luyen M nhir the
nao de xay dirng cay quyet dinh co kha nang du doan cao.

A ::: ~ A A '" A A

3. CHQN T~P MAU HUAN LUY~N CHO VI~C HQC DE XAY Dl!NG CAY

Cho mau huan luyen M voi thuoc tinh quyet dinh Y gom co n bo, m thuoc tinh.

Djnh nghia 3. Thuoc tinh X = {XI,X2, ... ,xn} EMma giira cac phan tu.: Xi,Xj voi i =I- j
khong sanh diroc thi ta goi X la thuoc tinh ghi nho trong t~p mau. T~p cac thuoc tinh nay
trong M ky hieu la MG.

Menh de 1. Neu x E M la tluioc tinh. ghi nh6 thi ta loci X ra khdi mau M mo. khOng lam
anh hudng aen ciiy quyet a.inh thu aU([C sau hiuit: luy¢n.

Hien nhien, bo i ta khong the so sanh giira cac phan tu.: Xi voi Xj cua X de tinh ham
Gain(X, Y, M), do do khong ton tai lei ich thong tin cua rnoi bo tren X. VI the X khong
bao gio diroc chon la nut de phan tach cay nen ta 100-iX ra khoi mau M ma khong lam thay
doi cay quyet dinh thu diroc sau huan luyen. Nhir vay, khi xet rnau de hQCdiroc rut tir dir
lieu thuc te, cac thuoc tinh khong dinh kieu se bi 100-i.

Menh de 2. »e« tliuoc tinh X la kluio. cua mau M thi loci X ra khdi M ae cay quyet ajnh
thu auQ'c khOng phdi la cay dan trai khOng co kha nang dv doom.

That v~y, gia su.: X = {Xl, X2, ,xn}. Do X la kh6a nen Vi =I- i, ta co Xi =I- Xj. Nhu
the, mau M diroc phan ra lam n phan hoach, ma moi phan hoach chi co mot bo nen ham
E(X, Xi, Y, M) = 0, vo i moi Xi E X. Ham xac dinh thong tin nhan diroc tren thuoc tinh X
dat gia tri cue dai, VI the chon X lam diem phan tach cay. T0-i day, cay duoc phan chia lam
n nut, moi canh tirong ling diroc gan nhan Xi, day la mot cay dan trai theo chieu ngang tai
nut X. Hem nira, do tinh duy nhat cua kh6a nen khong co gia tri trung khop khi so sanh tai
nut nay trong qua trinh dir doan. Do v~y cay khong co kha nang dir doan. V~y phai 100-iX
ra khoi M de thu diroc cay quyet dinh co kha nang du doan tot hem.

(; Bang 1, thuoc tinh PhieuBT va SoCMND la khoa nen no khong the co mat trong bat
ky mau huan luyen nao de xay dung cay.

Dinh nghia 4. Neu X = {Xl, X2, ... , Xn} la thuoc tinh rieng biet ma ta khong the phan nh6m
cho cac gia tri Xi cua X theo cac phep tinh to an thong thirorig thi ta goi X la thuoc tinh tv
do. Tap cac thuoc tinh nay trongM ky hieu la MT.
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Menh de 3. Ne« x La thu9C tinh t'/! do cua mau huan luyen M thi loai X ra kh6i M a€ cay
quyet ajnh thu du o c khOng phdi La cay a.:., trdi.

That vay, do X E MT nen kh6ng the phan cum de tao cay then thuoc tinh rieng biet nhir
& Muc 2. Mat khac, do X la rieng biet nen IXI > (m - 2) x WI. Nhir the day la nut dan trai
tren cay, then Dinh ly 1. V~y phai loai X ra khoi M.

Theo Bang 1, thuoc tinh HcVa'Ten cua khach hang la tv do nen ta kh6ng the dira vao
mau de xay dung cay.

4. THUAT TOA.N XAY DUNG CAY QUYET DINH
'TU co so DU LI~U NGHItp vu .

4.1. T'huat toan chon mau hufin luyen de xay dirng cay quyet dinh tit dir lieu
nghiep v1;l

Voi dir lieu nghiep vu D da diroc hru trir co k thuoc tfnh, thuat toan chon mau huan
luyen M de xay dung cay quyet dinh nhtr sau:
Procedure ChonMauHuanLuyen (D, Y, M)
Input: Tap dir lieu nghiep vu D, gom n bo, k thuoc tinh dir doan D1, ... , Dk va thuoc tinh
quyet dinh Y
Output: Tap mau huan luyen M tren thuoc tinh quyet dinh Y
Begin

M:= {};
M* := {};
For i := 1 to k do

Begin
Kiem tra tinh chat Di;

If D, la rieng biet then M* := M* U Di;

Else If D, tf- [khoa, tv do, ghi nho ] then M := MU Di;
End;

M=MuM*;
End;

Theo Muc 3, thuat toan tim dung mau huan luyen tren D. Thuat toan co dQ phirc tap
O(k) doi voi "Kiem tra tinh chat Di;" tren k thuoc tinh nen vo i mau co n bo thi dQ phirc
tap thuat toan la O(kn). Ben day, ta co the cai tien thuat toan h9C quy nap de xay dung cay
quyet dinh tir dir lieu nghiep vu nhir sau.

4.2. Cai tien thuat t.oan hoc quy n~p de xay dirng cay quyet dinh tit dir lieu
nghiep V1;l

Procedure TaoCay(D, Y, T)
Input: Tap mau D co n bQ, k thuoc tinh dir doan va thuoc tinh quyet dinh Y
Output: Cay quyet dinh tren thuoc tinh quyet dinh Y
Begin

ChonMauHuanLuyen(D, Y, M);
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Khoi tao nut T ling voi mau M; {Cay ban dau vo i nut goc la T};
XayDungCay(M, Y, T);

End;

Vo i thuat toan XayDungCay duoc xay dung nhir sau:
Procedure XayDungCay(M, Y, T)
Begin

If (Yi = yj'rfYi, Yj E Y) then Can nhan nut T := Yi;
Else
Begin

n
S(YIM) = 2:= -p(Y1) x iog(p(Yj));

j=l
IF X E M* then

For each Xi E X do
Begin

IX'I ,IX"I "
E(X, Xi, Y, M) = IXI S(YIM) + TXTS(YIM );

Gain(xiIX, Y, M) = S(YIM) - E(X, Xi, Y, M);
End

Else Gain(X, Y, M) = S(YIM) - E(X, Y, M);
Chon X* co GainO dat gia tri circ dai;
Can nhan nut T := X*;
If X* 1- M* then
Begin

For each Xi E X* do
Begin

A1i := {mi EM: Xj = Xi;Xj,Xi E X*}
T<;tonut t; la con cua T;
Gan nhan cho cung tir T den T; la Xi;

End;
For each M, do
Begin

Loai X* ra khoi Mi;

Call XayDungCay(Mi, Y, Ti);
End;

End
Else [Chuyeri thanh phan tach nhi phan theo M\lC 3}
Begin

Chon x* E X* co Gain(xiIX) dat cue dai;
Ml := {rn, E M;Xi 2: x*,Xj E X*};
M2:= {mi E M;Xi < x*,Xj E X*};
T<;to2 nut T1 va T2 la con cua T;
Can nhan cho cung T den T1 la X* 2: z";
Can nhan cho cung T den T2 la X* < z";
For i := 1 to 2 do
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Begin
L00-i X* ra khoi Mi;

Call XayDungCay(Mi, Y, Ti);

End;
End;

Ene!;

V&i t~p dir lieu nghiep vu D gom c6 n bo, k thuoc tinh dir doan va thuoc tinh quyet dinh
Y, thuat toan xay dung cay quyet dinh TaoCay a tren gom c6 cac biroc chinh:
1) Chon. 'mau luuin luyfn M iren D

Trang cac thuat toan hoc oexay dirng cay quyet dinh, chang han [13], viec chon cac thuoc
tinh chornau huan luyen tuy thuoc vao nguoi chon nen ket qua cua cay phu thuoc vao sir
chon lira nay, nhir os' chi ra a cac mau M1 va M2. Trang thuat toan TaoCay a tren, vo i chi
phi thai gian la O(kn) ae danh gia va chon mau huan luyen, thuat toan as' 100-ibo cac thuoc
tinh kh6ng c6 kha nang dir doan nen as' tranh oUQ'Csir 1Va chon chung mot each ngau nhien
tir nguoi str dung. Han the nira, thay VI phai neu ro ban chat dir lieu cua tirng thuoc tinh
Crmau, ma aiEm nay doi hoi trinh aQ chuyen gia cua ngiro i xac dinh, viec duyet mau trong
thuat toan TaoCay cling as' phan loai thuoc tinh ae viec xay dung cay dat hieu qua.

N1m da phan tich a Muc 2 va 3, tren dir lieu DIEUTRA os, choo Hinh 3 thi thuat toan
TaoCay chon mau huan luyen la M1, ma khong chon mau M2 ae hoc nen tranh diroc cay
kh6ng c6 kha nang dir doan nlur (; Hinh 4.

2) Xay dung cay tren iruiu. M
Thuat toan TaoCay cling xay dirng cay quyet dinh dira tren viec tinh ham GainO cho cac

thuoc tinh a mau huan luyen nhir cac thuat toan hoc khac, chang han a [13]. Tuy nhien, a
cac thuoc tinh thuoc phan hoach M*, do viec tinh ham gia tri GainO can them chi phi O(n)
nen vo i m thuoc tinh rieng biet, chi phi cho viec xay dung cay theo thuat toan TaoCay la
O((k - m) x ti x 10g(n) + m x n210g(n)). Tuy vay, viec xac dinh cac thuoc tinh X* E M* oe
chuyen tir aiem phan tach da phan ma n6 S8 tao nut dan trai tren cay thanh phan tach nhi
phan la thirc su can thiet, VI n6 lam tang kha nang dir doan cho cay nhir as' phan tich a M~IC
3, tranh duoc cay nhir a Hinh 1.

Nhir the, thuat toan TaoCay a tren can them thai gian cho viec huan luyen cay. Tuy
nhien tren thirc te thi chi phi gia tang nay khong qua Ion VI chung ta chi hoc mot Ian nlnrng
S8 dung cay nay ae du doan cho nhieu lan, ma viec xay dung cay quyet dinh hieu qua nham
c6 the dtr doan chinh xac cac trirong hop xay ra la that sir can thiet nhir as' diroc phan tich
a l\II~IC2 va 3.

Chung toi as' cho huan luyen tren mau gorn 9 truorig voi 8414 ban ghi, sau c16cho kiern
thir tren tap co 1410 ban ghi. Ket qua duoc cho a Bang 4.

Bdng 4. Bang so sanh ket qua thuc nghiem
I C45 I SQL analysis I Thu~t toan <lit neu

S6 Iuong sai

S616i
S6 dung

Thai gian cbay

253 I 17.94% 182 I 12.91% 186 I 13.19%
o :0.00% 6: 0.43% 0: 0.00%

1157: 82.06% 1222: 86.67% 1224: 86.81%
2s 2s 3s



326 BoAN VAN BAN, LE MANH THANH, LE VAN TUONG LAN

Nhir the, voi viec phan tich ban chat cua dir lieu tnroc khi chon mau huan luyen, thuat
toan tren biroc dau da cho ket qua kha tot.

'" A

5. KET LU~N

Phan lap la mot qua trinh quan trong trong khai pha dir lieu va cay quyet dinh la mot
trong nhirng giai phap hiru hieu de mo ta cac di;ic tinh dir lieu dii diroc khai pha. Tuy v~y,
viec xay dung cay quyet dinh lai phu thuoc rat Ian vao tap mau huan Iuyen. Trong thuc te,
viec chon tot t~p mau de xay dung cay quyet dinh tir dir lieu nghiep V\! con nhieu han che
do tinh plnrc tap cua dir lieu diroc hru trir.

Bai bao dii phan tich va chi ra mot each chon tot mau huan luyen tir dir lieu nghiep vu,
tir do dira vao thuat toan cai tien h9C thOng ke de xay dung cay quyet dinh nharn phan lap
dir lieu co hieu qua, lam tang kha nang dtr doan tren thirc te. Ket qua kiern tra tren cling
mot b9 mau dii cho t.hay khi ap dung thuat toan nay thl ket qua dii co sir cai tien dang ke so
voi khi khong ap dung.
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