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2Pai hoc Hué

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.

Tém tAt. Khai phd dir liéu dé phat hién céc théng tin bd ich tiém &n tir cdc kho dir lidu, tirc 1a
phat hién cédc tri thirc nhdm phuc vu cho viéc hd trg ra quyét dinh trong céc hoat dong cia ching
ta ngdy cang trd nén quan trong. Do vay, da c6 nhiéu phuwong phap, ky thuat tap trung nghién ctru
va trién khai rng dung dé phuc vu cho coéng viéc khai phd dir liéu va phét hién tri thirc. Cay quyét
dinh 1a mot trong nhirng gidi phdp hiru hiéu dé moé td cic dic tinh dir litu da d&qc khai phd. Viéc
xay dung mot cay quyét dinh phuc vu khai phd dir liéu hiéu qua phu thudc vao viéc chon tap mau
hudn luyén. Trong thuc té, dir liéu nghiép vu duoc lru trir rat da dang va phirc tap cho nén chon
tot bo dir litu mau con gap nhiéu khé khan. Néu ching ta chon bo mau khong dic trung thi cay
quyét dinh dugc sinh ra sé khong c¢6 khd ning du dodn cao. Trong bai viét niy, chiing to6i phéan tich
va da chi ra mot cdch chon tap mau hudn luyén tot tir co s& dir lieu nghiép vu, tir d6 dua vao thuat
todn hoc dé tao dung ciy quyét dinh c6 khd ning du dodn cao, nham hé tro ra quyét dinh trong
cdc bai toan phan tich dir liu. Két qud da duwoc kiém tra trén thuc nghiém va da chirng té tinh
hiéu qué cda thuat todn.

1. GIOT THIEU

Su phan 16p 1a mot qua trinh quan trong trong khai pha dir liéu, né chinh la viéc di tim
nhirng dic tinh cia ddi twong nham mo td mot cdch r6 rang pham trit ma cdc doi twong
thuoc ve mot 16p ndo d6 [1,2,4,5,9]. Khi da tim dugc céac dic tinh mo td mau dir liéu khai
pha thi cay quyét dinh la mot mo hinh trie quan va hiru hiéu dé mo td. Trén ciy quyét
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dinh, ching ta dé dang duyét ciy dé tim ra cdc luat. Céc ludt nay cho chiing ta thong tin dé
gidi quyét mot van dé nao dé tirc 1a cho ching ta tri thire vé linh vuc can nghién citu. Do
cay quyét dinh rat hiru dung nén da c6 nhiéu nghién ciru dé xay dung né ma néi bat 1 cée
thuat toan hoc quy nap nhu CLS, ID3, C45,...[7,9, 11, 12,13, 15] véi do phire tap thuét todn
1A O(m x n x logn), trong d6 m 1a s6 thudc tinh, n 14 s6 thé hién cta tap hudn luyén.

Viéc xay durng mot cay quyét dinh c¢é hiéu qua phu thuoc vao viéc chon tadp mau huén
luyén. Trong thure té, dir liéu nghiép vu rat da dang vi ching dwoc lru triv dé phuc vu nhiéu
cong viéc khéc nhau, nhiéu thudc tinh cung cip cic thong tin ¢6 khd niang du doéan sy viée
nhung cling ¢6 nhiéu thudce tinh khong c¢6 kha ning phén anh thong tin du dodn ma chi cé y
nghia lru trir, thdng ké binh thuwomg. Diéu nay giy khé khin cho chiing ta khi chon tét tap
mau huan luyén dé xay dung cay.

Cho béang dir liéu DIEUTRA luru trir vé tinh hinh mua mdy tinh cia khach hang tai mot
cong ty nhw Bang 1, can chon mau huén luyén dé xay dung ciy quyét dinh cho viéc du dodn
khach hang mua mdy hay khong.

Bdng 1. Bang du lieu DIEUTRA

S6Phiéu | HoVaTeéen S6CMND | Noi Song Cong Viéc | SoNguoi ThuNhap | Mua
bT Gb Gb May
MO01045 | Nguyen Vian An 193567450 | T.Pho CNVC Nhieu 45 Khong
MO01087 | Lé Van Binh 191568422 | NoéngThon | CNVC Nhiéu 40 Khong
M02043 | Nguyen Thi Hoa | 196986568 | T.Pho SvCNTT Nhieu 52 Cé
MO02081 Tran Binh 191003117 | T.Phé HSSV Trung binh | 34 Cé
M02046 | Tran Thi Huong | 196001278 | T.Phdo HSSV It 50 Cé
MO03087 | Nguyén Thi Lai 198235457 | NéngThon | HSSV It 60 Khong
M03025 | Vi Tudn Hoa 198875584 | NongTho SvCNTT It 65 Cé
MO03017 | Lé B4 Linh 191098234 | T.Pho - CNVC Trung binh | 35 Khong
M04036 | Bach An 196224003 | T.Phéo CNVC It 60 Cé
M04037 | Ly Thi Hoa 196678578 | T.Pho HSSV Trung binh | 50 Cé
M04042 | Vi Quang Binh 197543457 | NongThon | CNVC Trung binh | 60 Cé
MO04083 | Nguyén Hoa 192267457 | NongThon | SWCNTT Trung binh | 40 Cé
M05041 Lé Xuan Hoa 198234309 | T.Pho SvCNTT Nhiéu b5 Cé
MO05080 | Trdn Qué Chung | 196679345 | NongThén | HSSV Trung binh | 50 Khong

Gia sir ta chon tap M; = (NoiSong, CongViéc, SONguiGD, ThuNhapGD, Mua méy)
gém céc ban ghi trén Bang 1 dé lam mau hudn luyén cho viéc xay dung cdy. Lic nay cdy
quyét dinh thu dwoc & Hinh 1 ¢6 su phan chia tai mit ThuNhapGD rat lém. Trén cay & Hinh
1, lwong thong tin thu dwoc khong ¢6 dong, rdt khé du doan.

Khéng mua

Hinh 1. Cay quyét dinh cia mau huin luyén M1



MOT CACH CHON MAU HUAN LUYEN VA THUAT TOAN HOC 319

Chang han ta can du dodn truong hop sau c6 mua méy hay khong?
HoVaTén = “Nguyén Vian B”, CéngViéc = “CNVC”,
ThuNhapGD = 49, NoiSéng = “Néng thon” (1)
Nhu vay, véi tap huan luyén M ta phai khéo sat ban chat cia cdc thudce tinh trudce khi
thue hién hudn luyén cay.

2. TACH CAY & THUOC TiNH RIENG BIET

Cho mau huan luyén M goém cé m thudc tinh, n bo. Moéi thudce tinh bat ky X € M cé
céc gid tri la {1, %9, ..., Ty} va ta viet X = {x1, T2, ..., x,}. Ky hiéu |X| 14 s6 céc gia tri khac
nhau cua cia tap {1, xa, ..., o} goi la lyc lwong cia X, s6 lan xudt hién gid tri x; trong X
ky hiéu 1a |z;].

Thudc tinh quyét dinh trong mau dwoc ddnh dau 14 Y va céc thudc tinh con lai goi la
thuoc tinh dur dodn. Nhur thé, trén cay quyét dinh Hinh 1 véi mau M1 thi thude tinh MuaMay
12 thuoc tinh quyét dinh Y, cdc thuoc tinh con lai 1a thude tinh du doan.

Dé xay dung cay quyét dinh, cdc thuat toan deu tinh lrong thong tin nhan dwoc trén cac
thuoc tinh va chon thudc tinh twong timg ¢6 lwong thong tin t6i da lam nit phéan tach trén
cay - tirc la céc thudc tinh chia tap mau thanh céc 16p ma moéi lép c6 mot phan loai duy nhat
hay it nhat thudc tinh phai c¢é trién vong dat dwroc diéu nay, nham dé dat dwoc cay cé it nit
nhung c¢6 kha ning dy dodn cao [7,9,10,13]. Tuy nhién nhr mau huin luyén M1 da xét, khi
durra vao lwgng thong tin nhan duoc trén thuée tinh ThuNhapGD, cay quyét dinh thu duoc
& Hinh 1 ¢6 su phan chia tai nit nay lén, nén kha nang dur do4n 1a khong tét.

Khéo sat tai nit ThuNhapGD trén cay & Hinh 1, ta thdy cay c6 nhiéu nhanh tng véi
moi mot gid tri cia thude tinh quyét dinh Y. Chiéu rong cia cdy tai mit nay lén hon chiéu
sau cua cay va cac gid tri trén tirng nhanh la riéng biét véi nhau méc du ¢ chung gia tri du
doan, diéu nay dan dén kho cé sur triing khép khi thuce hién viéc dir doan trén cay, vi du nhwr
o (1).

Pinh nghia 1. Mot cay quyét dinh duge goi 1a cdy dan trai néu s6 nhanh phéan chia tai mot
nit bat ky 1én hon tich cia |Y| véi chiéu siu cia cay.

Pinh nghia 2. Thudc tinh X € M duoc goi 1a thuoc tinh cé gia tri rieng biét (goi tat 1a
thuoc tinh riéng biét) néu nhw | X| > (m — 2) x |Y]. Tap céc thudce tinh c6 gid tri rieng biét
trong M ky hiéu 1a M*. Nhu thé trén mau hudn luyén M1, ThuNhapGP la thudc tinh riéng
biét.

Pinh ly 1. Quad trinh zay dung cay néu ¢é mdt nit bat ky dvoc tao dwa trén thudc tinh
riéng biét thi két qud thu dwoc la mét cay dan trds.

Chatng minh. That vay, mau M c6 m thudc tinh nén c6 m — 1 thuoc tinh du dodn va chiéu
sau toi da cua cay la m — 2 ([9,13]). V&i thuoc tinh X 1a riéng biét va né dwoc chon lam
diém phan tach ciy thi theo cac thuat todn xay dung cay [7,9,13], tai nit nay cé it nhat
((m —2) x |Y| + 1) nhanh nén day la cay dan trai. Trén cay & Hinh 1, mit ThuNhapGb la
phan chia trén thuoc tinh riéng biét cia mau M1 nén day la cay dan trai.

Gia st X € M la thudc tinh riéng biét, duwrge chon lam diém phéan tach cady, ching han
thuoc tinh ThuNhapGP trong mau M 1. Khi dé ching ta khong thé phan téch cay trén tap
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gid tri ndy ma phai phan ngudng cac gid tri cia thudc tinh [3,8,9, 14]. Ngudng phan tach
trén X thudong dwoc chon la gid tri gin nhét sao cho nhé hon hodc bing gid tri trung binh
cla toan bo dir lieu doi véi tap cdce gid tri nay [6,9, 13, 14]. Céch chon ngudng nay twong doi
hiéu qud khi cdc gid tri cia X phan bo déu trén mién gid tri, con néu ching tap trung vao
mot s6 mién con cua mién gia tri thi cdch nay khong that su hiéu qué do ta chon phai gia tri
ma x4c suat xudt hién khoéng du 16m.

Cho mau M véi thude tinh quyét dinh Y. BE y rang, ching ta c6 thé chon mét gid tri
bdt ky z; € X dé lam di€m phén tdch thi X s& c6 2 phan hoach la: X' = {z; ma z; < z;}
va X” = {z; md z; > z;}, mau M lic ndy twong tng sé dwgc chia thinh 2 mau la M’ v
M". Véan deé la phai chon z; nhw thé nao? ,

Ta nhan thay la khi chon thudc tinh dé phan tach, thuoc tinh X € M dwoc chon 13 thude
tinh ¢6 lwong thong tin nhan dwoc Gain(X,Y, M) dat gia tri lén nhat [3,6,9,13,14], néng
day ta cing tinh hrong thong tin nhan dwoc cho X tai moi gid tri ;. Gid tri * dwgce chon
phéi ¢6 ¢6 hrgng thong tin dat dwroc t6i da ddi véi mau M trén thudce tinh quyét dinh Y, tit
la * dwgce chon phai dat:

Gain(z*|X,Y, M) = max{gain(z;|X,Y, M), i =1, ...,n},
trong d6 gain(z;| X, Y, M)=S(Y|M) - E(X,x;,Y,M).

S(Y|M) =370, ?(y]) log(p(y)) 1a lwong thong tin (Entropy) cua cay déi véi thudc tinh
quyét dinh Y trén mau huan luyén M.

p(y;) = ?—J}% la xéc sudt cua y; trén Y.
| X' o X o 15 el ETTT e S T
E(X,z;,Y,M) = x| S(Y|M') + x| S(Y|M") la ky vong can thi€t dé hoan chinh cay

khi 18y theo phan hoach tai gid tri z; cia thudc tinh X lam gdc, mau M lic nay dwoc chia
ra 2 phan hoach M’ va M".

Nhu thé, & mau hudn luyén M1 véi thude tinh quyét dinh Y 1a MuaM4dy ta cé:

S(Y|M1) = —(9/14) logy(9/14) — (5/14) log,(5/14) = 0, 9403,

Gain(CongViéc,Y, M1) = S(Y|M1)-5/14. Entropy(SCNVC)—4/14.Entropy(SSvCN

—5/14.Entropy(SHSSV) = 0, 2467,

Gain(NoiSéng, Y, M1) = 0, 0481,
Gain(SoNguoiGD, Y, M1) = 0,0292.

Trong Bang 2, thudc tinh riéng biét ThuNhapGP ¢6 ham loi ich cho ting gid tri z; la
Gain(z;)ThuNhapGD , Y, M1).

Bang 2. Loi ich cia thudc tinh ThuNhapGH

zi | E(ThuNhapGD ) | Gain(ThuNhapGb )
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 thudc tinh CongViéc vi Gain(CongViéc,Y, M 1) la 16n nhat va cay quyét dinh tai

buée nay nhuw Hinh 2.

Hinh 2. Cay quyét dinh tai nhanh CongViéc

Lap lai d6i v&i cac nhanh cia cay & Hinh 2, véi nhédnh thir nhat twong ing mau M1 méi
theo nhéanh nay, ta co:

2 2 3 3

Gain(NoiSéng, Y, M1) = 0, 0200.
Gain(SONguviGD, Y, M1) = 0, 5710.

Gain(z;/ThuNhapGPD, Y, M 1) dugc tinh cho tirng gid tri & Bang 3.
Bdng 3. Loi ich cia thude tinh ThuNhapGP cia nhanh CNVC

z; | E(ThuNhapGD) | Gain(ThuNhapGb )
60 0,0000 0,9710
45 0,5510 0,4200
40 0,8000 0,1710
35 0,9710 0,0000

Do ham Gain(z;| ThuNhapGD, Y, M1) tai gid tri z* = 60 la lén nhit, ta chon dé lam
diém phan tach cay tai buéce nay. Thuc hién trén tdt ca cdc nhénh cia ciy ta thu dwoc cay
quyét dinh nhwr Hinh 3.

CongViéc

T.Phd

|
Hinh 3. Cay quyét dinh cia mau huin luyén M1

Trén cay nay ta c6 thé du doan triromg hop da néu & (1)

HoVaTén = “Nguyén Van B”, CongViec = “CNVC”, ThuNhapGP = 49, NoiSong =
“Nong thon” la “Khong mua”.

Tuy nhién, néu ta chon mau M2 = (S6SCNND, NoiSéng, CongViéc, SONguviGD, MuaMady )
gom céc ban ghi trén Bang 1 dé lam mau hudn luyén dé€ xay dung ciy. Theo cach xay dung
cay & trén, thudc tinh SSCMND la thudc tinh riéng biét nén tinh ngudng twong tu, cay quyét
dinh thu dugc nhu & Hinh 4.

Trén cay quyét dinh thu dwoc, viée phan tach 16p theo thude tinh SSCMND sé cho quyét
dinh: néu SSCMND tir “196224033” trd lén thi “Mua mdy” ro rang la mot quyét dinh khong
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chinh xdc. Nhu thé, diy 1a ciy khong c¢6 khad ning du dodn do khong phan dnh dwoc ban

chat thuc té cia dir liéu.

op

uaméy l [ Khong mua l
Hinh 4. Cay quyét dinh cia mau hudn luyén M2

Véy, trén co s& dir liéu nghiép vu dwoc lwu trix, ta phai chon tap huén luyén M nhu thé
nao dé xay dung cay quyét dinh c¢é khad ning du doén cao.

3. CHON TAP MAU HUAN LUYEN CHO VIEC HOC BE XAY DUNG CAY

Cho mau hudn luyén M véi thuoe tinh quyét dinh Y gom cé n bo, m thuoc tinh.

Dinh nghia 3. Thudc tinh X = {1, 29,...,z,} € M ma gita cidc phan tir z;, z; v6i i # j
khong sanh dwoc thi ta goi X 1 thudc tinh ghi nhé trong tap mau. Tap cdc thudce tinh nay
trong M ky hiéu la MC.

Ménh dé 1. Néu X € M la thuéc tinh ghi nhé thi ta loai X ra khéi méu M ma khong lam
anh hwong dén cay quyét dinh thu dwoc sau hudn luyén.

Hién nhién, bdi ta khong thé so sanh giita cdc phin tir z; véi x; cia X dé tinh ham
Gain(X,Y, M), do d6 khéng ton tai loi ich théng tin cia moi bo trén X. Vi thé X khong
bao gitr diroc chon 1a mit dé phan tach ciy nén ta loai X ra khéi mau M ma khong lam thay
doi cay quyét dinh thu dwoc sau hudn luyén. Nhir vay, khi xét mau dé hoc dwoc rit tir dir
lieu thue té, cdc thude tinh khong dinh kiéu sé bi loai.

Ménh dé 2. Néu thudc tinh X la khda cia mdau M thi loai X ra khdi M @€ cay quyét dinh
thu dwoc khong phdi la cay dan trdi khong cé khd nang du dodn.

That vay, gia st X = {z1,292,,z,}. Do X la khéa nén Vi # j, ta c6 z; # x;. Nhu
thé, mau M dwoc phan ra lam n phan hoach, ma mo6i phan hoach chi c6 mét bo nén ham
E(X,x;,Y,M) =0, véi moi x; € X. Ham xdc dinh thong tin nhan dwoc trén thudc tinh X
dat gi4 tri cuc dai, vi thé chon X lam diém phan téch ciy. Tai day, cay dwoc phéan chia lam
n mit, moi canh twong trng dwgce gan nhan z;, day 1a mot cdy dan trai theo chiéu ngang tai
nit X. Hon ntra, do tinh duy nhat clda khéa nén khong c6 gid tri trung khép khi so sanh tai
nit nay trong qud trinh dw doédn. Do vay cay khong c¢6 kha nang du dodn. Vay phai loai X
ra khoi M dé thu dwoc ciy quyét dinh c6 khad ning du dodn t6t hon.

O Béang 1, thuoc tinh PhiéuDT va SSCMND la khéa nén né khong thé cé mit trong bat
ky mau hudn luyén nao dé xay dung cay.

Pinh nghia 4. Néu X = {x], 9, ..., 2} 1 thuoc tinh riéng biét ma ta khong thé phan nhém
cho céc gid tri z; cia X theo cdc phép tinh toian thong thuong thi ta goi X 1a thudce tinh tu
do. Tap cac thuoc tinh nay trong M ky hiéu la MT.
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Ménh dé 3. Néu X la thuéc tinh tu do cia mdu hudn luyén M thi loai X ra khdi M @é cay
quyét dinh thu dwoc khong phdi la cay de.. irdi.

That vay, do X € MT nén khong thé phan cum dé tao cay theo thuoc tinh riéng biét nhuw
& Muc 2. Mit khéc, do X 1a riéng biét nén | X| > (m —2) x |Y|. Nhu thé day 1a nut dan trai
trén cay, theo Pinh ly 1. Vay phai loai X ra khdi M.

Theo Béang 1, thuoc tinh HoVaTén cta khach hang 1a tw do nén ta khong thé dwa vao
mau dé xay dung cay.

4. THUAT TOAN XAY DUNG CAY QUYET PINH
TU CO SO DU LIEU NGHIEP VU

4.1. Thuét todn chon mAu huin luyén dé xay dung cay quyét dinh tir dir liéu
nghiép vu

Véi dir lieu nghiép vu D da dwoc lru triv ¢6 k thude tinh, thuat toan chon mau hudn
luyén M dé xay dung ciy quyét dinh nhwr sau:
Procedure ChonMauHuanLuyen (D, Y, M)
Input: Tap dir liéu nghiép vu D, gom n bo, k thudc tinh duw dodn Dy, ..., Dy va thudc tinh
quyét dinh Y
Output: Tap mau huan luyén M trén thuoc tinh quyét dinh Y

Begin
M = {};
M~ = {};
Fori:=1to k do
Begin
Kiém tra tinh chit D;;
If D; la riéng biét then M™* := M* U D;;
Else If D; ¢ {kho4, tu do, ghi nhé} then M := M U D;;
End;
M =MuUM*,
End;

Theo Muc 3, thuat todn tim ding mau huan luyén trén D. Thuét toédn cé do phirc tap
O(k) déi v6i “Kiém tra tinh chdt D;;” trén k thudc tinh nén véi mau cé n bod thi do phirc
tap thuat toan 1a O(kn). Dén day, ta c6 thé cai tién thuit todn hoc quy nap dé xay dung cay
quyét dinh tir dir liéu nghiép vu nhu sau.

4.2. Cai ti€n thuat todn hoc quy nap dé xay dung cay quyét dinh tir dir liéu
nghiép vu

Procedure TaoCay (D, Y,T)
Input: Tap mau D c6 n bo, k thudce tinh dir dodn va thuoc tinh quyét dinh Y
Output: Cay quyét dinh trén thudc tinh quyét dinh YV
Begin
ChonMauHuanLuyen(D, Y, M);



324 POAN VAN BAN, LE MANH THANH, LE VAN TUONG LAN

Khdi tao nit T ng véi mau M; {Cay ban dau véi nit goe la T'};
XayDungCay(M,Y, T);
End;
Vi thuat todn XayDungCay dwoc xay dung nhu sau:
Procedure XayDungCay(M,Y,T)
Begin
If (i = y;Yyi,y; € Y) then Gan nhan nit T := y;;
Else
Begin

S(Y(M) = 3= ~p(un) x log(p(u;));

J
IF X € M* then
For each z; € X do

Begin
XI X/I
B(X, Y, M) = Pl svia) + Bl sviary
Gain(z;| X, Y, M) = S(Y|M) — E(X,z;,Y, M),
End

Else Gain(X,Y,M)=S(Y|M) - E(X,Y,M);
Chon X* c6 Gain() dat gia tri cuc dai;
Géan nhan nat T := X*;
If X* & M* then
Begin
For each z; € X* do
Begin
M; = {mi e M : Tj = Ti;Z5,%; € X*}
Tao nut T; 1a con cua T
Géan nhan cho cung tir T dén T; 1a x;;
End;
For each M; do
Begin
Loai X* ra khoi M;;
Call XayDungCay(M;, Y, T;);
End;
End
Else {Chuyén thanh phéan téch nhi phan theo Muc 3}
Begin
Chon 2* € X* ¢6 Gain(x;|X) dat cuc dai;
M1 :={m; € M;x; > z*,z; € X*};
M2 ={m; e M;5; <a*;25€ X'}
Tao 2 nit T va Ts 1a con cua T
Gén nhan cho cung T dén Ty 1a X* > x*;
Géan nhan cho cung 7' dén Ty 1a X* < x*;
For i:=1 to 2 do
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Begin
Loai X* ra khoi M;;
Call XayDungCay(M;, Y, T;);
End;
End;
End;

Vi tap dir liéu nghiép vu D gom cé n bo, k thude tinh dir dodn va thudce tinh quyét dinh
Y, thuat toén xay dung cay quyét dinh TaoCay & trén gdm c6 cac bude chinh:

1) Chon mau hudn luyén M trén D

Trong céc thuat toan hoc dé xay dung cay quyét dinh, chang han [13], viéc chon cdc thuoc
tinh cho mau huan luyén tuy thuoc vao ngudi chon nén két qua cia cay phu thuoc vao suw
chon Ira nay, nhu da chi ra & cdc mau M1 va M2. Trong thuét toan TaoCay & trén, véi chi
phi thoi gian 13 O(kn) dé danh gia va chon mau hudn luyén, thuat todn da loai bo cdc thudce
tinh khéng c6 kha nang dir doan nén da tranh dugc s lwra chon chiing mot cdch ngau nhién
tir nguoi st dung. Homn thé nira, thay vi phdi néu r6 ban chat dir liéu cua tirng thude tinh
& mau, ma diéu nay doi hoi trinh do chuyén gia cia ngudi xéc dinh, viéc duyét mau trong
thuat toan TaoCay ciing da phan loai thuoc tinh dé viéc xay dung cay dat hiéu qua.

Nhuwr da phan tich & Muc 2 va 3, trén dir lieu DIEUTRA da cho & Hinh 3 thi thuat toan
TaoCay chon mau hudn luyén 1a M1, ma khong chon mau M 2 dé hoc nén tranh duoc cay
khong c¢6 kha nang du dodn nhw & Hinh 4.

2) Xdy dung cay trén mau M

VThlléA] todn TaoCay ciing xay dung cay quyét dinh dira trén viéc tinh ham Gain() cho céc
thuoc tinh & mau huan luyén nhur cdc thuat todn hoc khdc, chang han & [13]. Tuy nhién, &
cac thudce tinh thuéc phan hoach M*, do viéc tinh ham gid tri Gain() can thém chi phi O(n)
nén vaoi m thude tinh riéng biét, chi phi cho viéc xay dwng cay theo thuat todan TaoCay la
O((k —m) x n x log(n) +m x n?log(n)). Tuy vay, viéc x4c dinh cc thuoc tinh X* € M* dé
chuyén tir diém phan tdch da phan ma né sé tao mit dan trai trén cay thanh phan téch nhi
phéan la thye sy can thi€t, vi n6 lam tang kha nang dir doén cho ciay nhuw da phan tich & Muc
3, tranh dwoc cay nhw ¢ Hinh 1.

Nhu thé, thuat todan TaoCay & trén cin thém thoi gian cho viée huan luyén cay. Tuy
nhién trén thuc té thi chi phi gia tang nay khong qud 16m vi chiing ta chi hoc mot lan nhung
sé diing cay nay dé dir doan cho nhiéu lan, ma viéc xay dung ciy quyét dinh hiéu qua nhim
6 thé dir dodn chinh xdc céc truomg hop xay ra la that suw can thiét nhw da dwoc phan tich
& Muc 2 va 3.

Chung toi da cho huan luyén trén mau gom 9 trwomg véi 8414 ban ghi, sau dé cho kiém
thir trén tap c¢6 1410 ban ghi. Két qud dwoc cho & Bang 4.

Bang 4. Béng so sdnh két qua thirc nghiém

|  ca5 | sQLanalysis | Thujt tosn da néu
S6 lwong sai 253 | 17.94% 182 1 12.91% 186 1 13.19%
S6 13i 0 1000% 6 4 043% 0 | 0.00%
SH ding 1157 | 82.06% 1222} 86.67% 1224 | 86.81%
Thoi gian chay 2s 2s 3s
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Nhur thé, véi viec phan tich bdn chat cia dir liéu truéde khi chon mau huan luyén, thuét
toan trén budc dau da cho két qua kha tot.

5. KET LUAN

Phan 16p 1a mot qué trinh quan trong trong khai phéa dir lieu va cay quyét dinh 1a mot
trong nhirng gidi phap hiru hiéu dé mé td cac dic tinh dir liéu da dwoc khai pha. Tuy vay,
viéc xay dung cay quyét dinh lai phu thuoc rat lén vao tdp mau huan luyén. Trong thuec té,
viéc chon t6t tap mau dé xay dung cay quyét dinh tir dir liéu nghiép vu con nhiéu han ché
do tinh phitc tap cua dir lieu duoc lru trit.

Bai bdo da phan tich va chi ra mot cach chon t&t mau hudn luyén tir dir liéu nghiép vu,
tir A6 dwa vao thuat todn cai tién hoc thong ké dé xay dung cay quyét dinh nham phan 16p
dit liéu c6 hiéu qud, lam ting kha ning dwr doan trén thuc t6. Két qua kiém tra trén cling
mot bo mau da cho thdy khi 4p dung thuét todn nay thi két qua da cé suw cdi tién ddng ke so
v&i khi khong ap dung.
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