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TOMTAT

Cay quyt dinh 1a mbt trong nhiing gigi phap teec quan va bu higu dé md t qua trinh
phan bp dr liéu. Trén cay quit dinh, ching ta é dang tim ra cac ki, nhing luit nay cung
cap thdng tindé ra quyét d@inh gidi quyét mgt van de naodé. Xay dmg mjt cay quyt dinh phic
vy khai pha @ liéu hiéu qui phy thugc vao véc chon tip miu huin luyén. Trong thee t, diz
liéu nghép wu duoc lieu triv rat da dang va phic tzp cho nén vic chpn tt bé diz liéu miu con
gap nhiéu kho klan.

Trong bai bao nay, ching taig trung phan tichs phy thujc tr nhién va g phu thugc
theo trong quan hamdcua dir liéu, nhim lagi bé nhing tinh toan @ thira trong thuit toan e
quy rup va cac s phu thugc dir liéu ¢ mdu huin luyén, tzo dung cay quyt dinh co kla ning der
doén cao, nbim hj tro' ra quyét dinh trong cac bai toan phan tictediéu.

Tir kho& Khai phéa dr ligu, phat hén tri thirc, cay quyt dinh, miu hwin luyén, phe
thugc ham, plr thusc ham xip x, phan bp di liéu.

|. Pt van dé

Mot trong nhing dich khai pha d liéu trong thrc # nhim dat dén |a mo & cac
mau ot liéu, mbi mot sy md & 1a thé hién nhitng tri thirc duoc khai pha. 8 phan bp 1a
qua trinh nBm dén mot trong niitng muc dich dy. Cay qut dinh 1a ndt trong nhiing
giai phap tuc quan va tiu hiéu dé md & qué trinh phansp dir liéu. Do cay quét dinh
rat hitu dung nénda cé nhéu nghién éu dé xay drng né ma fi bat 14 cac that toan
hoc quy rap nhr CATD, ID3, C45,...[3, 4, 5, 7, 9, 10].

Xay dung cay quit dinh c6 kh ning dr doan cao, 1a it trong nhitng muc tiéu
quan tpng aia khai pha d liéu. Bé xay drng dugc mit cay quit dinh cé héu qua thi
ngoai cac thit toan e quy rap tot, viec chon mau hiuén luyén déng mdt vai tro dang
ké. Khi chon miu huin luyén, sr phu thuse tr nhién gira cac thac tinh dr liéu trong
mau cin phii dugc d cap vaung dung dé loai trir nd, nfim nang cao ks qua cho cay
duoc xay ding [3, 5, 8, 9]. Kn nita, c6 nhiu treong hyp trong thrc €, cac nhém thic
tinh mic diu gitta ching khéng céusphu thuwc theodinh nghia aia phi thusc ham
thdng throng ma &i phu thuc theo kéu trong quan haménaodo, ta @i 1a phu thude
ham »ip xi. Cac nhom thic tinh nay 1am pirc tap viéc xacdinh miu nén ang chi phi
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cho qua trinh hn luyén, quan tong hon la ching gay nBu nén cayduoc xay dmg
khéng c6 hiu qua cao.O day, ching tasxétdén cac ph thudc di liéu loai nay niim
xay drng cay quyt dinh c6 kh nang dr doan cao.

1. Xay d wng cay quyét dinh
2.1. Xay deng cay quyt dinh

Cho nfu hiin luyén nhr ¢ bang 1 Wi thuoc tinh quyt dinh 1a théc tinh
“MuaOtd”. Chuing ta haywdoan ki naing mua 6 té cho & khach hang nado.

Bang 1.Bang d# liéu diéu tra khach mua 6 to

N Phu Phu
Thanh . i <
. A N Céng cap cap Thu Mua
Ho va tén phan . . Khu vuc N o
’ viéc cbng ’ khu | nhap otd
Gb o
viéc vuc
Phu Tong Hueng Kha | Bac$ 80 |Thxa 20 4500| Khéng
Trun
Duong Quang Khai binhg Bac ¢ 82 |Thxa 20 4000| Khéng
Tran Trong Minh Khang Kha | Giandéc| 110 | TH xa 20 | 5200 Co
Nguyén Ngoc Duy Khué | Kha | Banhang 50 T®Mlai2 | 20 | 2300 Céb
Lé Trung Kién Kha | Banhang 51 T&lail | 30 5000 Céo
Trun .
Thai Xuan Lam biunhg Banhang 49| T.Rhloail | 30 6000 | Khéng
N o Trung | .., ., o 3
Tran Thi Kim Liéu binh Giamdoc | 110 | T.Pldloail | 30 6500 Co
Pd Khanh Long Kha | Bacys 80 |T.PWloai2 | 20 | 2350 | Khénd
Tran Cong Min Kha | Bacsg 81 |T.PWloail| 30 | 6000 Cob
V6 Quang Mn Kha |Banhang 49| T.BHoai2 | 20 5000 Céo
o Trung | _, Co ,
Nguyen Van Nam binh Bac ¢ 83 |T.Pwloai2 | 20 6000 Co
N . . Trung | ., . o .
Tran Thi Hanh Nguyén binh Giamdoc | 112 | T.PId loai 2 20 4000 Co
Cao Th Ninh Kha | Giamioc| 108 | Th x& 20 | 5500| Co
Trung

Nguyén Bao Phong Banhang 50| T.Rhloai2 | 20 5000 | Khéng

binh

Pé xay drng cay quét dinh, ti mdi nGt cia cay thi cac thil toan déu tinh
lvong théng tin nAn duoc trén cac théc tinh va chn thuwc tinh trong tng c¢é lrong
théng tin 6i da lam nat phan tach trén cayretla cac thac tinh chiadp miu thanh cac
lo6p ma mdi 16p c6 ndt phan lai duy nhit hay it nfit thuoc tinh phai c6 trién vong dat
duoc diéu nay, nlim dé dat duoc cay co it nat nimg cé kh ning dr doan cao. N thé,
thudc tinh X duoc chon phii cé cé lrong thdng tindat duoc i da déi véi mau M trén
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thudc tinh quyt dinh Y, tirc 1a X duoc chpn phai dat: Gain(X,Y,M) = max{gain(,Y,M),
i=1,..n}[5, 8, 10].

Do ddi véi cac thc tinh riéng bit X ta phii tinh lwong thdng tin nAn duoc
cho X ti mdi gia ti xi nham xacdinh \i tri t5t nhat x* cho viéc phan ép. Gia ti x*
duoc chon phai c6 c6 krong thdng tindat duoc i da dbi voi mau M trén théce tinh
quyét dinh Y, tirc 1a x* duoc chpn phai dat: Gain(x*|X,Y,M) = max{gain(xX,Y,M), i =
1,...,n} [8, 10]. . Tai budc lap dau tién ta co:

Luong théng tin aa cayddi véi Y trén M 1a S(Y|M1) = 0,940
Gain(Céng\Véc,Y,M1) = 0,246

Gain(ThanhPinGb,Y,M1) = 0,048

Gain($NguoiGb,Y,M1) = 0,029
Bang 2.Loi ich cia thusc tinh Thu NEp

Bang 3.Loi ich aia thuic tinh Phy Cdp

X, | E(ThuNhapGB) |Gain(ThuNhapGDb) Xi E(PhuCép) | Gain(PhuCap)
6500 0,8926 0,0477 112 0,8926 0,0477
6000 0,9253 0,0150 110 0,7810 0,1593
5500 0,8950 0,0453 108 0,7143 0,2260
5200 0,8500 0,0903 83 0,6371 0,3032
5000 0,8380 1022 82 0,8500 0,0903
4500 0,9152 0,0251 81 0,7885 0,1518
4000 0,9300 0,0103 80 0,9371 0,0032
2350 0,8926 0,0477 51 0,9152 0,0251

50 0,9300 0,0103

Tuong tr cho céc théic tinh con 4i, ta timdugc ham Gain(PhuCap,Y,M1) tai
gia ti X' = 831a I6n nhit nén ta chn dé lam diém phan tach cayit budc nay. Cay
quyét dinh thuduoc choo hinh 2.

Mua 6t¢

Hinh 2. Cay quyt dinh i buécl trén thge tinh PhCdp
Tuong tr, cay sau boc lap thir 2 duge chod hinh 3.
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Mua 6t¢

=2 6000 < 6000

Hinh 3. Cay quyt dinh sau bréc lgp thi 2 trén thigc tinh Thu Nip

2.2.Anh huweng aia phu thugc ham khi xay deng cay quyt dinh

Cho nfu huin luyén M gdm c6 m théc tinh, n 6. Mdi thuoc tinh Xe M ¢ cac
gia thi 1a {X1, %o, ,Xn}. Thudc tinh qugt dinh trong niu dugc danh diu 12 Y con céac
thuoc tinh condi goi la thwc tinh dr doan. Wi thudc tinh X = {x, X2, ,Xn}, ta ky hiéu
IX] 1a $ céc gia tr khdc nhau @a aia @p {X1, Xz,...%} goi 1a lyc luong aia X; & 1an
xuat hién gid ti x; trong X ky héu 1a |x|. Gia ti caa b r trén thgc tinh X dugc ky higu
la r|X.

Pinh nghia 1 Véi 2 thupe tinh kit ky X;, X; 0 M, ta n6i ing X xacdinh ham
ddi véi X; (hay % phu thusc hamddi véi X;) néu vsi moi bo bat ky ry, r, 0 M ma ta co
r1|Xi = rz]X; thi ding co §|X; = r2|X;. Ky hi¢u X; =>X;.

Ménh dé 1. Trén ndu M véi thudc tinh quyt dinh Y, réu c6 phi thudc ham X -
> X, va réu da chon X; lam nat phan tach trén cay thioimat con @a né § khong
nhian X, lam nat phéan tach.

That vay, gia sir |Xy| = Kk, khi clon X; lam nat phan tach trén cay thi hat nay
ta c6 k nhanh. Khéng déhtinh Hng quat, cac nhanhia cay in luot dugc gan céc gia
tri X = x, i=1,.,.k. Do X — X nén &i nhanh lat ky thi trén ndu hun luyén teong tng
M’, X, ciing € ¢6 cung 1 gia ir Nhu thé Gain(X,Y,M’) = 0 1a nh nhit nén % khéng
thé chon dé 1am nat phan tach cay.

Ménh dé 2. Trén nmdu M véi thuoc tinh quit dinh Y, réu c6 phi thusc ham X
— Xs thi legng théng tin nn duoc trén X khéng nkb hon luvgng théng tin nAn duoc
trén X.

That vay, gia sir thudc tinh quyt dinh Y c6 k gid tr. Do X3 — X, nén [%| = [Xa).
Theo [8, 10] thikong thdéng tin nAn dugc trén thdc tinh X 1a Gain(X,Y,M)duoc xac
dinh theo cong tinc (C1).

Gain(X,Y,M) = S(Y|M) - > E(XX % Y, M) (1)
0 x0{X}

Néu [Xq| = [X| thi trén X hay X2 déu c6 k phan hach nhr nhau nén
Gain(X,Y,M) = Gain(%¢,Y,M) .
Nguoc lai néu |X;| > |X%| tic tn tai Xy, X1; X1, X3 # Xg;MA trén ong ung trén
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X2 thi X = Xpj. LUC nay 2 phan haeh trén X duoc gop thanh 1 phan hkah trén X% nén
entropy trongung trén X% Ién hon. Vay Gain(X,Y,M) > Gain(X,Y,M).

Ménh dé 3. Néu thuwpc tinh X 1a khod ¢a miu M thi lcai X ra khoi M @ thu
duoc cay quyt dinh co kh nang dr doan Bt hon.

That vay, gia st X = {X1, Xo,.....,%}. Do X |la khoa nén ta co;¥ x;, 0 i #j. Nhu
thé, miu M duoc phan ra lam n phan fch, ma ndi phan hach ch c6 1 § nén ham
E(X,x;,Y,M) = 0, /7 x;OX. Ham xacdinh théng tin nAn dugc trén théc tinh X
Gain(X,Y,M) =S(Y | M) - Zi E(X,x,Y,M) = S(Y|M)at gia ti cuc dai, vi thé chon

i=1 N
X lam diém phan tach cay.4l day, cayduoc phan chia lam n nat, dhcanh trong tng
duoc gan nhan x Tuy Vay, do tinh duy nfit cia khoa nén khéng c6 gid tring kiop
khi so sanhdi nut nay trong qua trinhudioan. Do \y, cay khdng co khniang dr doan
nén phii loai X ra khoi M dé thuduoc cay quyt dinh c6 kh ning dr doan 6t hon.

Hé qua 1. Néu cé phi thudc ham X — X, ma X khéng plai 1a thuwc tinh khoa
cua mau M thi thupe tinh X% khongduogc chpn lam nit phan tach cay.

Hé qua nayduoc suy rai 3 ménhdeé trén.

1. Ph u thudc ham »ap xi va anh huéng cia nddén bai toan phan bp dir liéu

Nhu d& néié muc 2, st phu thusc ham gira cac thac tinhda duoc tinhdén dé
lam gim céac chi phi tinh toan trong qué trinh xasng cay. Tuy nhién, trong &h sb
truong hop, mic dhu ta khéng cdluoc ar phu thuge ham nlr d& xét nteng di liéu gitta
cac thc tinh ding khéng tht sir 1a doc lap voi nhau. Vi di, iéu nglé nghiép la ‘bac
sy’ thi luong ¢ trong khang {1000$ - 1100$}, éu 1a ‘Giao vién'’ thi tong li ¢ trong
khoang {500 $ - 550 $},... Nix vay, ta phii giai quyét cac trong hop nay nhr thé nao?

Nhu cac nghiéneu dadé cap [3, 4, 5],dé co thé du dodn chiing ta xayuhg cay
quyét dinh nlim phan &p kha ning mua 6 t6 @a khach hang. Bu huin luyén trong
truong hop nayduoc chon 1a M1 = (ThanhPinGb, S6NguoiGD, CéngVec, PhuCip,
Lwong, ThuNtp, Mualté), trongié Mualté l1a thac tinh quyt dinh con &i & cac
thudc tinh dr do&n va céc thic tinh PliCép, Lwong, ThuNHp la cac thac tinh co gia
tri riéng bét.

Viéc tinh Gain(x|X,Y,M) cua thibc tinh X i mdi budc lip cia mbi ndt c6dod
phuc tap tinh toan l1a O® nén vic phan &p ti cac théc tinh PliCip, Luong,
ThuNhip mét rat nhiéu thoi gian.

Cay qu¥t dinh thuduoc khdng codong, xuit hién nhanh qua rign va nhanh
qua dai nén khéng ph anh y ngta thrc tién caa mé hinh [4, 5]. Kho sat not sb thudc
tinh trong ndu, ching han thwc tinh Céng\éc va PhiCép, ta thy mic diu giita chdng
khéng c6 s phu thusc ham nlr d& dé cap & muc 2 nheng gia ti caa ching khong i
sy ladoc 1ap voi nhau. Vi di, néu gia ti cua thube tinh Cong\éc 1a ‘Bac § thi gia ti
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cua thube tinh PluCap rim trong mén giéa ti {80,81,82,83},... Nhr thé, vin dé duoc
giai quyét nhu thé nao?

Giai quyét van dé nay, ta thy ngay c6 th thay miu M boi mau M’ bang céch chia
khaang gié ti thupc tinh Bi thay cac gia frtrong khang bing gia ti trung binh da no.
Cach 1am naylon gian, tuy nhién, né lam thagéi dit liéu thuc € va cé nhiu sai $. Can
dé y rang, trong thrc ¥ thi rt nhiéu treong hop mic di gid tr caa chang 1a khac nhau
nhung chénhdch trong nét khaang xacdinh va s thaydoi gia tri caa d liéu cé khang
cach 1a khongiang K. O day, ching tadstip trung xem xét cacutdng hop nay.

Pinh nghia 2. Thudc tinh Xduoc goi 1a tinhduoc réu:

i. CAc plan tir caa X c6 tié so sanh & nhau theo it quan & the tu toan pln
naodo ngha la gira 2 phn tir bat ky luén timduoc gia ti lon hon va nkb hon.

ii. Oxi, xj O X ta co ti tinhduoc do 1éch gia ti gitta chiing va giainay 1a |xi - xj.

Pinh nghia 3. Cho thc tinh X, OM la tinh duoc va 2 16 bat ky ry r, O M.
Khoang cach gia irgitra 2 ) r; r, trénX; la mot gia ti, ky hiéu la d(g]X, r2JX), duoc
xacdinh nhr sau:

[(ra]Xi — ra] X))

d(raXi, ra|X;) =
Max(| (X)), [(r2X)])

Khi Max(|(reX)], |(elX)]) = 0 thi ta quyudc d(nfX;, r2pX;) = 0. Nhr thé ta luén
co: d(afX, r2pX;) = 0.

Pinh nghia 4. Vi 2 thuc tinh it ky X, X; OM va do xap xi khaing cach gia
tri chip nhin cho tréc €, goi 1a xdp Xi gia ti €, 0< € < 1. Ta ndi #ing X; xacdinh ham
xap xi € ddi voi X (hayX; phu thusc ham Xp xi € dbi véi X;) néu véi moi bo bat ky ry, o
0 M ma ta c6 d@fX;, rz[Xi) < € thi ding c6 d(i[X, r2[X) < €, ky hiéu Xj =>¢ X;.

Meénh dé 4. Véi 2 thupc tinh it ky X;, Xjva 2do xap xi €1, 2thcd 0< g1 <€, <
1. Néu X; =>¢ X thi X => X

That vay, do €1< €, néndat e =g, -€;= 0.

Vi Xi => X; nénl ry, rp O X ta co d(§Xi, r2)X) < € = d(ri]X, r2[X) < € ma e
0 nén suy ra d{fX;, rX) <€ + e= d(nlX, rX) <e+etcla X =>; X;.

Chon miu M nhr da cho trén Bng 1, i d6 xap xi € = 0,03 ta c6 plthusc ham
Luwong = ThuNHhp. Véi do xap xi € = 0,04 ta c6 pinthupc ham xp xi CongVic =
PhiCép, Lwong= ThuNHp.

Pinh ly 1. Mot phu thuoc hamddng trén ndt quan & R thi né éng la ndt phu
thudc ham Ap xi € trén quan &R, Wi moi do xp xi € thoa 0<e< 1.

That vay, tinh dang aia dinh ly nayduoc suy ra & ménh dé trén \6i €1=0 va
g2=¢.
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Tudinhly 1 va kg qua 1, ta suy ratuoc he qua 2 nhr sau:

Hé qua 2. Trong mdu huin luyén M véi do xap xi gia ti €. Néu co phu thude

Néu X; khong phi 1a thupc tinh riéng bt thi thwe tinh X trong nmdu M khéng
dugc chon lam nat phan tach cay.

Néu X; 1a thupc tinh riéng bt thi thupc tinh c6 trc leong I6n hon khéngduoc
chon lam nut phan tach cay.

Nhu vay, cho dt liéu hidn luyén nhr bang 1 \6i d x4p xi gia ti €=0,04 thi ta c6
cac phu thudc ham x»p xi CongViec =¢ PhuCép, Luong = ThuNhip. Theo & qua
trén thi mu phai chon M2 = (ThanhPinGb, SONguoiGD, CoéngVec, ThuNHp,
MuaOtd), cay quét dinh sau khi hc nhr sau hinh 4.

CoéngVec

Mua o6t¢

Mua 6td Khéng mua Mua 6t Khéng mua

Hinh 4. Cay quyt dinh aia mau huin luyén M2
IV. So sanh vadanh gia

Chung tida cho hdén luyén trén ndu gdm 8.492 ln ghi, saudd kiém thir trén
tap gom 1.360 Bn ghi va tén hanh so sanh thi thiwoc két qua nhu & bang 4 va lng 5.

Bang 4.Mdu huin luyén va kém tra

SGPhig Ho%aTén | S4 ChIND | ThanhPh| Cang ié)| 556 Mguw | Phy| Luroen] Thu o LS,

WOZ08 Trén Binh 1985755584 Kha Kinh doar Trung bink 91 31833320 Ca
" |MO301 L& B4 Linh | 191568422 Kha CHYWC Trung bink 80 3283|3420 Khin
» |MO108 L& van Bink | 191098234 Trung Bir CHNYC Mhidu 80 B783 3220 Khi
- |mo40s MguyEn Hoa | 196001278 Trung Bir Giarn ddc Trung bink 101 37833920 Ca
| mo104 Mguy&n W&n . 191003117 kKha CHYC Mhidu G0 42583 4420/ Khdn
| MOS0 Trén Qué Ch 193567450 Trung Bir Kinh doar Trung bink 91| 4783 4920 Khém
| mO204 Trén Thi Hwo| 195234309 Kha Kinh doar it 91 4753 4920/ Ca

MO403| Ly Thi Hoa | 198235457 kha Kinh daoar Trung bink 91 4783 4920 Ca
b0Z04 Mguyén Thi F 198386568 kha Giarn dic Mhidu 101 4983 5120 Ca

MOS04 L& =udn Hoa | 196224003 Kha Giarn diic Mhidu 101 5283 5420| Ca
BRE Bach An 197543457 Kha CMWC it o0 5783 5920/ Ca
| w0404 v Cuang Bl 196679345 Trung Birf CHNYC Trung bint 80| 5783 5520 Ca
- |m0302 i Tudn Hoa 198692720 Truny Bir Gidrm de it 101 6283 B420| Ca
| moooo Mgd Thi Mhit 192095075 Kha Kinh doar It 91 3083 3220 Ca

Pr—— TR YTy A T VY RV ey

;c.ord: [E]ERIT*S [I][E of 84‘;1M
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B DataTest : Table
SdPhid HowaTén

Sd ChIRD

ThanhPh|CTdng “ig| Sd Mguwcri| Phy Luron| Tho rf BLLA -~

EIEX

MO0134 B1&u Thi Hai

RAD1 32| MguyEn Thi | 124757595 kKha

FAQT 32| Brodn Horo MNE 193501421
MO133 Trdn Duy Bdr 191639236 Trung Bir Gidm ddc Trung bink 101
MI0133| Mguy&n Thi g 191524553 Kha
MO133 Tran Céng CH 191456485 Kha
MD133 Tran Thi kim [ 191124019 Trung Bir CRWC
MO133 Trdn Thi Duyi 191776588 Trung Bir Gidm dbc Mhidu
MIO0133| Mguy&n Thi T 193553603 Kha
R0133 Mguy&n Minh 1940672364 Trung Bir Kinh doar Trung bink 21

RAD1 34 A1 En Hido | 124676551
MO134) LE Thi bay Hig 194579966 Trung Bir CRWC it
> |EEEEE Hoang Thi Th| 1938583305 kha
WO135 Mg ¥udn Ho 199525737 Trung Bir Kinh doar Mhigu
mIO1 35 MguyEn Thi k< 1970291583 Trung Bir Kinh doar it

MO135 Tran Thi Kidu| 195078167 kKha
MO135 Binh Thi Thar| 124602885 Trung Bir CRWC

| Record: (14 4] 1353 [(» (w1 ]»=¥] of 1360

Mhigu
Mhidu

CRYWC
Trung Bir ChWC

kinh doar Mhigu
CINC it
Mhigu

NG

196012830 Trung Bir Kinh doar it
Kha CRWC

GRS Mhigu

GG Mhigu

Trung bink 80

Trung bink 80

Trung bink S0

80 4783 4920 Ca
50 3433 3620 Cad
3283 3420 Ca
91 4553 4720 Ca
80 4033 4220 khidr
S0 3983 4120 khdr
101 9182 9321 Ca
5033 5220 khdr
3383 3520 khidr
91 5033 5220 khidr
2783 2920 khir
S0 2853 3020 khdr
50 4933 5120 khir
91 3583 3720 khidr
91 5283 5420 khir
S0 4153 4320 Ca
4283 4420 T
< >

Bang 5.Bang so sanhdt qua

C45 C45-Theo »ip xi £=0,005
S6 lugng sai 256 | 18,82% 148 | 10,88%
6 15i 0 . 0,00% 0 0,00%
S6 ding 1104 | 81,18% 1212 | 89,12%
Thoi gian chay 2s 2s

Nhu vAy, voi viéc nhin ra cac ph thudc ham theo gia trxdp xi €=0,005:
CéngVéc =, PhuCdp, Lirong =, ThuNhip, $ luong Bi trong qué trinh d doan da
giam 108 tuong hyp trén 1353 ru dy doan ( trong duong 7.94%).

V. Két luan

Su phu thuse dir liéu giita cac thac tinh céanh hrong lon dén viéc trich clon
mau huin luyén nhim xay drng cay quit dinh c6 héu qua. Viéc nhin ra s phu thude
dir liéu gép pln lam ai thién hiéu qua trong bai toan pharsp. Véi sy phu thudc tu
nhién @a dr liéu thi ta & dang n#in ra va xr ly, tuy nhién, trong cac bai toanuth t
thi con c6 cac phthudc xdp xi do kin chit caa d liéu nghip wu. Viéc nhan dinh duoc
gi& ti xdp Xi cua dr liéu trong khi hdn luyén da l1am ting thémdang ¥ do chinh xac.

1. B.Liu, W. Hsu, Y. Malntegrating classification and association minjfigyoc. Int. Cnf.

TAI LI EU THAM KH AO

Knowledge Discovery and Data Mining (KDD’98), Newr¥, (1998), 80-86.

2. Poan \Vin Ban.Phuong phéap thit ké va khai thac kholiéu, Bé tai nghién ¢u cip
TT KHTN & CNQG, Ha Noi, 1997.

62




10.

11.

12.

13.

DPoan \an Ban, Lé Mnh Thanh, Lé \V&in Tudng Lan.Mgt phrong phapdé xay dmg
cay quyt dinh cé héu qui trong khai pha @ liéu, Ky yéu hoi thao khoa hc qubc gia
vé Cong ngk phan mém & Cong ngk tri thirc, (2006), 38-48.

Poan \Vin Ban, L& Mnh Thanh, L& \V&in Tudng Lan.Mgt cach clen miu huin luyén
va thuit toan tvc d@é xay dmg cay quyt dinh trong khai pha @ liéu, Tap chi Tin kc
vabiéu khién hoc, T23, S4, 2007.

Lé Thanh Ha, L& Vin Tuong Lan,bing Binh Buong. Mét cach tép ain msi trong
khai pha d@ li¢u, Tap chi Khoa bc Ky thuit M6 Dia chit Chuyéndé Céng ngk Thong
tin, S20, 2007.

Db Van Thanh, Phm Tho Hoan.Mgt cach tép cin nghién ¢u phat hén tri thizc trong
cac @ so dir liéu tro gilp quyt dinh, Tuyén tp hé md mang roron vaang dung, Nha
xuat ban Khoa lpc va Ky thuat, 2001

Fayyad, U.M., Piatetsky-Shapiro, G., Smyth, S., &fiburusamy, R.Advances in
Knowledge Discovery and Data Miningl.l.T. Press, 1996.

Ho Tu Bao. Introduction to knowledge discovery and data minitgstitute of
Information Technology National Center for Natug&dience and Technology, 2000.
http://www.jaist.ac.jp/~bao

J. Gehrke and W. Lodvances in Decision Tree Constructi&ibD, 2001.

Quinlan,J.R.Simplifying decision treesternational Journal of Man-Machine Studies,
27, 221-234, 1987. http://lwww.mirg.cecs.ucf.eduR@ documents/c4.5.pdf

Yka Huhtala, Juha Kahkkainen, Pasi Porkka, Hanriuvohen.An efficient algorithm
for discovering function and appoximate dependenddeoc.14' Int, Conf. on Data
Engineering (ICDE’98), IEEE. Computer Society Prg€98), 392 - 402.

Vii Btc Thi. Co o diz liéu - kien thize va thee hanh XNB thong ké, Ha Ni, 1997.

Zhang, J. and Honavatearning Decision Tree Classifiers from Attributakyé
Taxonomies and Partially Specified DaRroceedings of the International Conference
on Machine Learning. Washington DC, 2003.

63



THE EFFECTS OF DEPENDENCY DATA IN
DATA MINING'S CLASSTIFICATION

Le Van Tuong Lan
College of Sciences, Hue University

SUMMARY

Decision tree is one of the effective and visudltgems to describe the characteristics
of mined data. From the decision tree, we can gdisitl the rules which provide information on
solving a certain issue. Building an effective dexi tree depends on the selection of training
set. In practice, business data have been storednudtiform and of complexity, which
consequently leads to the difficulty in selectingpad sample training set.

In this article, we have analysed natural deperngeatata and approximate dependency
data... to build an effective decision tree of higkdjtability for supporting decision making in
data analysis problems

Keyword Data mining, knowledge discovery, decision trajning set, functional
dependency, approximate functional dependencysifilztion
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