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SUDUNG CAY QUYET PINH
TRONG KHAI PHA DU LIEU

© NGUYEN THI VIET HA

TOM TAT:

Trong nhitng thip nién gdn diy, 56 lugng cling nhy dung hudng
Ude lugng thong tin trén toan cdu td
khéng 14 ndy thue sy trd thinh ngudn i nguyén

nhanh chéng

s cdc cg 58 dir liéu ting 1én
p 2 1dn sau 2 nam. Lugng dif héu
y nhién, lvdng dif li€u ma chiing ta

Iuu trif (v nén qué nhiéu, gy kho khan cho viée I3y ta duge nhirng théng tin hitu ich. Bai viél
bitn vé phucng phap sif dung céy quy€t dinh trong khai phd dif Ligu,
Tit khéa: Cly quyét dinh, cd s dif liéu, khai phd di¥ héu, dung lugng, cd sd dir liéu

1. Dat van aé

Su biing nd va phit rién cda cong nghé théng
tin trong nhimg ndm gin day da mang lai hiéu qud
d6i v6i khoa hoc ciing nhu cdc hoat ddng thuc 1€,
Sy phit inén manh mé cda cong nghé thdng tin da
lamcho k thu thiip va luu trif théng tin clia
cic hé thong théng tin tang nhanh chéng, lugng dir
R {5 178 qud nhiéu, giy ling ting cho
w e phitng thong tin hitu ich. Do vy,
cin c6 nhitng k§ thugit vi cdng cu mdi dé w dong

chuyén 441 lwgng diY liéu khdng 18 kia thanh cic

i thfe hiu fc { do. cdc ky thudt khai phd dir
liéu di trd thanh mot trong nhitng linh vue thu hat
nhiéu nhi khoa hoc quan tim nghién citu

Khai phd dir liéu dd duge ng dung réng rii
trong nhiéu linh vife: sinh hoc, y hoc, vién théng,
gido dye, tri tué nhan tao, cd sé dit ligu, thudt 1odn
hoc, tink todn song song va t6c dd cao, thu thip tri
thitc cho cdc hé chuyén gia. Dic biét, khai phé dif
liéu rat gdn gdi vdr linh vige thEng ké. st dung cdc
phudng phip théng ké d€ ms hinh dif lieu va phdt
hién cic ludt

Viéc khar thic nhing théng tin tiém dn mang
tinh dv dodn tif nhitng co s& dir licu |dn Ja muc 11éu
chinh ctia khai phd dir liéu. Nhifng céng cu khai
phi dir 1t & duf doan nhitng xu hiféng rong
idng Iai, cho phép cdc 1§ chire, doanh
nghidp ra g inh kip th&i dudge dinh hudng bdi
tr1 thiic mis © 1¢ khai phd dit liéu dem lai. Su

phan tich dir liéu mdt cich wr déng vi mang tinh du
bio ciia khai phd dif ligu vy thé hon hiin so véi sif
phén tich thong thudng dya trén nhing su kién
trong quit khif cfia cdc hé hd rd ra quy€l dinh
truyén Lhonﬂ trude ddy. Cong cu khai phé dir lidu
ciing ¢6 th dc cdu hdi trong Tinh vure kinh
doanh mi tride ddy on nhiéu thdi gian d€ x{ 1y,

Mat trong nhitng phudng phdp khai phé dit liéu
6 hidu qui. dude ing dung nhidu va duge niéu
nha khoa hoe nglén eu nhidu niim qua 12 phugng
phip Chy quytt dinh. Vdi khd nang dng dung thiét
thite viio diss séng xi hdi cha phudng phip nay, ndi
dung “Sif dung cdy quy&t dinh trong Khai ph4 dir
liéu” duge xay dyng vi 18ng hop dua trén mdt s&'
nghién ciru chi y€u trong Jinh vire khai ph dif liéu
ciia cdc nbd nghién cdu trong nhimg nam gin diy §
mdt s6 hdi nghi quic 1& v mdt s bii bio duge cong
bd rén céc tap chi chuyén nginh, trén internet...

2. Téng quan vé khai pha dif liéu

2.1, Tinh cdp bich ciia vige khai phé diz licu

Su phidt (rién cta cong nghé thong tin vi viée
(tng dyng cong nghé théng tin trong nhiéu finh vire
clia disi sOng, kinh & xd hdi nhiig nim qua khign
lugng dif fiéu dudc hu thap, tich Ity ngay cing
nhiéu [én, BE 13y dude nhitng thdng tin cé tinh “1i
thite ™ trong khai dif liéu khdng 18 nity. ngudsi ta di
tim nhitog k¥ thudt ¢6 khd ning hgp nhalt céc dir
i 17 cic hé than u khic nhau, chuyen aci
ciie cd s§ dit liéu &n dinh, ¢

thanh md tdp hop
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chit lugng dudce st dung chi riéng cho mdt vii muc
dich nao dé. Cic ky thuat do dudc goi chung ta ky
thudt tao kho di liéu (Data Warchousing) va moi
Ing cde dit liéu d6 duoc goi la cdc kho dir ligu.

Tuy nhién, viéc khai thic dir ligu theo truyén
thdng mdi chi difng lai & cdch khai thac dir liéu véi
cdc k¥ thudt cao A€ dufa ra cic di ligu tinh va chinh
xdc hon chit chua dua ra dude dif liéu mang tinh “tr
thire ™. Trong khi d6, cang ngay ngudi ta cang nhin
thay ring néu dugc phan tich thong minh thi dit liéu
s& 12 mdt nguén thi nguyén qui hi€m trong canh
tranh trén thitdng truding. Mot gidi phéip cong nghe
mdi duge nghién ctu, ddp fing cd nhu cau trong khoa
hoc ciing nhu trong hoat déng thite tén. PG chinh 13
cong nghé phat hién tn thitc va khar phd dir ligu
(Knowledge Discovery and Data Mining - KDD).

2.2. Myc tiéu cia khai phda dit ligu

Thuat ngif khai phi dir liéu ra doi vao nhitng nam
cudi ca thap ky 1980. Gido su Tom Mitchell da dua
ra dinh nghia vé khai phd dif liéu nhu sau: “Khai
pha dit liéu la viéc sir dung di liéu lich st dé khiim
ph4 nhing qui tdc vi c3i thién nhiing quy€t dinh
trong tuang lai”. Con cdc nha théng ké th xem "khai
phé dir liéu nhy 13 mot qud trinb phan tich dudc thi€t
k& tham dd mat Jugng cuc 18n cdc dir ligu nhiim phat
hién ra cdc miu thich hgp hodc cic mi quan hé
mang tinh hé théng giifa cdc bién va sau d6 sé hgp
thitc hda cac két qua im dudc biing cich 4p dung
céc miu d3 phdt hién duge cho tap con méi cia dif
liéu". Noi chung, khai phd dir liéu [a ¢8 15i cia qud
teinh khdm phd tri thife. N6 gém ¢6 cdc gidi thudt
khai phd dir héu chuyén diing, dudi mot s¢ quy dinh
vé higu qud tinh todn chap nhan dude.

Muc dich chung ciia viéc phat hi€n tri thie va
khai phd dif liéu 13 tim ra cic méu dude quan tim
nhat hodc cdc mé hinh tdn taj trong cd 3 dit iéu,
nhung ching lai bi che diu bdi mdt s& lugng 16n
du liéu,

2.3. M4t 56 phuong phép khai phd dit ligu phd

bién

Tam quan trong cla viéc khai phd dit li¢u trong
then dai cong nghé s6 di din d&n sy ra ddi cda
nhiéu phudng phdp khai phi dir liéu. Hién nay. cic
phuang phdp khai phd dit lidu phd bién 1a: Ciy
quy€t dinh vit ludt; Phuong phdp suy dién va quy
nap: Ludt k&€t hop: Phdn nhém va phin doan;
Mang neural; Gidi thut di truyén. Trong cic
phuong phédp khai phd di liéu phé bién hién nay,
phudng phdp sit dung Ciy quyé&t dinh duge xem 1
phuong phip mang lat hiéu qua cao nhit.
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Cay quy€&tdinh 1i phurang phap md 1 tri thite
dang don gidn nhiim phan cdc d6i ntgng dir lidu
thanh mdt s8 [8p nhat dinh. Cdc nit ctia ciy duge
génnhin 14 &n cdc thude tinh, cdc canh dudc gdn
cdc gid tri c6 thé cla cdc thudc tinh, cic 14 miéu
td cdc 16p khdc nhau, Céc d0i twgng duge phian
1dp theo cdc dudng di trén cdy, qua cdc canh
twang tng vdi gid tri cda cdc thude tinh clia d&i
wong t6i la.

Cay quy€tdinh |a phudng phdp ding trong cdc
battodn phan loai dir ligu theo mdt uéu chudn nio
d6 dya trén mitc 46 khidc nhau cua thude tinh, Ciy
quy&t dinh va lut c6 wu diém la Winh thite miéu 1§
daon gidn, mé hinh suy dién khd dé& hiéu d&i véi
ngudi stt dung, Tuy nhién, gidi han cda nd 12 miéu
13 ciy va ludt chi c6 thé biéu dién dugec mét s§
dang chie nang va vi vy gi6i han cd vé do chinh
xdc clia md hinh.

3. K§ thudt khai phd dit lidu sit dung céy
quy€t dinh

3.1. Gidi thi¢u ky thudgt khai phd dit li¢u sit
dung cdy quyét dinh

Ky thuat cdy quy€t dinh 12 mdt cdng cu manh
va hiéu qua trong viéc phin I6p va du bdo. Cic
481 twgng dir liéu duge phan thanh cdc 16p. Cic gid
i clia d8i wgng dir ligu chua biét sé dudc dy dodn,
dy bido. Tri thic duge rit ra trong ky thudt ndy
thudng duge mé 14 dudi dang don gidn, tewe quan,
dé& higu d6i v6i ngudi sif dung.

Cay quyé&t dinh [ mdt mé 4 tri thic dang don
gién nhiim phan cdc 46 tugng dir héu thanh mdtss
16p nhdt dinh. Cdc ndt cia cdy duge gin nhan la
1&n cta cdc thude tnh, cic canh dude gdn cdc gid
tri ¢6 thé clia cdc thude tinh, cac 18 md 14 cic 16p
khdc nhau. Cc ddi tugng dude phin 1dp theo chc
dudng dj trén cdy, qua cic canh wong dng véi gid
tri clia thude tinh cda d8i wWong (i 14.

Qui winh xdy dung cay quyé&t dinh 13 qué trinh
phdt hién ra cdc Judit phin chia (3p dir liéu di cho
thanh céc 16p da dlroc dinh nghia trudc. Trong thye
1€, tap cic cay quyel dinh ¢6 thé c6 d8i vdi bat
todn ndy tdt 16n va (1 kh6 c6 thé duyét hét dude
mot cdch tdng tan.

Mot cay quyét dinh 12 mét cau tric hinh cay,
wong d6, méi dinh trong (dinh ¢6 thé khai trién
duge) biéu thi cho mdt phép thir d6i véi m(;l thude
tinh. M&i nhénh bi€u thi cho mot k€1 qua cia phép
(hit. Céce dinh 1d (cdc dinh khdng khat trién duge)
bi€u thi cic 1dp holdic cic phan bd 16p. Dinh trén
cling trong mét cay dude goi 1a gdc.




QUAN TR] - QUAN LY

Viéc sinh cay quy€t dinh dugc chia lam 2 giai
doan:

- Xay dyng cay: tai thdi diém khéi du, 131 cd
céc case dif liéu hoc déu niim tai goc. Céc case dir
lieu dude phin chia dé quy trén cd s8 cdc thudc
tinh dugc chon.

- Rt gon cdy: Phdl hién v bé di cdc nhdnh
chita cdc diém di Ihlfdné va nhiéu trong dir li¢u.

Vidu: Cay quy&t dinh chdi tennis 6 cdc thude
tinh. Quang canh, dé 4m khéng khi, sifc gic.

Thudc tinh Quang ciinh = {Ning, Am u, Mua)

Thudc tinh d9 4m = {Cao, TB}

Thugc tinh Stc gié = {Manh, nhe }

Hinh: Vi du vé Cay quyét dinh
dé choi Tennis
Quéng canh

nang mua
amu

;—J

3.2. Thudt todn sit dung cho vige xdy ding cdy
quyét dinh

Trong khai phd dif liéu biing ciy quy€t dinh thi
xay dung ciy la van dé mdu chét va quan trong
nha'l. Céc thudt todn xay dung cdy quyét dinh da
duge cde nha khoa hoc phdt trién. cong bo va cdi
1i€n qua thisi gian. Dudi diy 1a mdt s6 thuit todn
xiy dung cily quy&t dinh:

3.2.1. Thudt rodn CLS

Thujt toin CLS dlfOC thi€t k& theo chién lude
chia dé& tri 1if trén xudng va gdm nhung budc sau:

Bugc |. Tao mét mit T, nit nay gdm 1d1 ¢i céc
miu cia tap hudn luyén.

Budc 2. N&u (it cd cde miu trong T ¢6 thude
tinh quy&t dinh mang gid tri "yes" (hay thudc cing
mét 18p), thi gdén nhan cho nit T la “yes” va dirng
tai. T lic ndy 1a mit la.

Budc 3. Néu 1at ca cdc miu trong T ¢6 thuge
linh quy&t dinh mang gid ri “no™ (hay thude cling
mot 18p), thi gdn nhiin cho niit T 1a “no™ v dimg
lai. T Jdc nay la ndc 4.

Budc 4. Trudng hop nguoce lai cdc mdu cda tdp
hudn luyén thude cd hai l¢p "yes" va "no” thi:

:Boémi

1. Chon mdt thudc tinh X ¢6 cic gid rri
V)V, VI

2. Chia tdp mau wong T thanh cdc (dp con
T,.Ty...Tn. Dua theo cdc gid tri cia X.

3. Taonnitcon T, (i =1, 2...n) vdi nit cha 1a
mit T.

4. Tao cdc nhdnh ndi t¥ nit T dén cdc ndt T;
(i=1,2..1n)

Budc 5. Thyc hién ldp cho cdc mit con T,
(i =1,2..n) va quay rg lai budc 2.

3.2.2. Thudt todn ID3

Thual todn ID3 bidu din cic khdi niém ¢ dang
ciy quy€t dinh. Bi€u di&n nay cho phép chiing (a
xidc dinh phan loai clia d6i tugng bing c4ch kiém
tra gi4 tri cGa né trén mét s8 thude tinh ndo d6.
Nhiém vu ctia thuit todn ID3 la hoc cdy quyét dinh
(0t mot (ap dit ligu rén luyén.

Thudt todn (D3 xady dung cdy quyét dinh st
dung Informarion gain d€ Iua chon thude tinh phan
16p céc dGi wgng. NG xdy dung cdy quyét dinh
theo cdch (i trén xudng (top - down). bit dau
mottap cde di twgng v dic 1d cla cde thude tinh.
Tai md1 dinh cia cdy mét thudc tinh 6 Information
gain 18n nhat sé dudc chon d& phan chia tip d8i
tgng. Qui trinh nivy dude thue hién mdt cich dé
quy cho dé€n khi tap ddi twdng tai mdt cay con da
1rd nén thudn nhal, wc la né chi chia cdc ddi tugng,
thudc vé cling méu 1dp. Tap nay s& 1rd thinh mdt
14 ctia cay. Viéc lva chon mét thudc tinh nao d6
cho phép thit 1a rdt quan trong. Néu chon khéng
thich hgp, chiing ta ¢ thé cé mdt cay rit phitc tap.
Dé 1am duwge viée nay thudc todn ID3 ¢6 sl dung
101 2 ham Entropy va Entropy Gains (hay con got
la Information Gain viél tdt la Gain).

Thudt lodn 1D3 cho k&t quéd 83 wu hon thuit
todn CLS khi dp dung trén cling tap dit iéu. Nhung
thudt odn nay chua giii quy€l dude van dé thude
tinh s6 hay lién wac: van dé dir liéu bi thicu, bi
nhiéu... Gidi quy€1 nhirng vin dé nay, Quinlan di
phat trién cdi tién thudt todn 1D3 va cdng ba thuat
t0dn C4.5 vao nim 1993,

2.2.3. Thugt toin C4.5

Thudt todn C4.5 12 mdt cdi ti€n ur thudt todn
ID3 v@i viéc phin 1dp dit liéu trén cdc thude tinh
6, thudc 1inh lién tue va lam viée duge vii cde ap
dir ligu b thi€u (Missing Data) va bi nhiéu (Noisy
Data). Thudt todn C4.5 thuc hién phan ldp 14p mau
dit liéu theo chién lrge wu tién theo chidu siu trude
(Deptir - First). Thudt1odn nay xét 11 ca cdc phép
thir ¢6 thé phin chia tap di héu di cho va chon ra
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mdt phép (hf ¢6 gid i GainRatio 18t nhat,
GainRatio cing 12 mét dat hiong dé dinh gid su
hiéu qui mdt thude tinh wong thuat toin d€ rién
khai ciy quyét dinh. N6 dudc tinh trén cd s& dai
lugng Information Gain theo cong thife sau:

G
GainRation( X | T)= — v
ainRanon (X T) = o o7y GD
7 T
Spluinformation(X,T) =~ Z TLo l‘T (3.2)
oS
Trong d6:

Ti la t4p con cia tap T dng véi thude tinh
X=gid tri 12 v,

Value (X) 1a tap cic gid tri cda thudce tinh X

Thuat todn xay dng cdy quyét dinh C4.5

Mo td thudt todn dudi dang gid mi nhu sau:

Function xay_dung_cay(T)

1. <Tinh todn 1dn xudt cdc gid i trong cdc lop
ciia T>:

2. 1f <Kiém tra cde méu, néu thue ciing mét lop
hodc ¢6 vdt it mdu khic 16p>  Then <Trd vé |
it la>

Else <Tao m{r mit quyét dinh N>;

3. For <Vdi méi thuéc 1inh A> Do <Finh gid tri
Gain(A)>:

4. <Tai mit N, thitc hign viee kiém tra dé chon ra
thudc tinh ¢6 gid i Gain 161 nhdr (lén nhat). Goi
N.test It thude tinh ¢é Gain ldn uhdt>,

S.If <Néw Nutest 1a thude tinh lién te> Then
<Tim ngudng cho phép tdch ciia N.tesi>:

6. For <Vui mai 1ip con T' duge 1ich ra tir tdp
7> Do

T ditgre rich ra theo quy tdc:

- Néu Noaest la thuge tinh 1ién e dch theo
ngiang d bucic 5

- Néu N.test ba thudce tinh phdn loqi rai rac tich
theo cdc gid tri ciia thuje tinh nay.

7. {If <Kiém tra néu T rdng>) Then

<Gdin niit con nay ctia mir N la mit la>:

Else

8. <Gdn mit con nay Ja mit dwoc 1ri vé bang
cdch goi dé qui lai déi véi ham xay_dung_cax(1").
vai1gp T'>:

9. <Tinh todn cdc 161 ctia mir N>:

<Tré vé niit N>;

Gid st tap miu dit ligu T dirge md (3 biing m
thude tinh Ung vién, S lugng mau tong tip miu
dir héu T dudce ky hiéu la [T Cdc thude tinh diing
d€ phin chia tdp miu duge ky higu ta C,,C...Cy.
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Qua trinh cdy duge ti€n hanh 0 wén xudng dudi,
Pau tién ta x4c dinh nit gdc, sau d6 xdc dinh cic
nhdnh xudt phdt tir g6c nay. Tap T dude chia thanh
cdc tap con theo cic gid trj cia thude tinh dudce xét
lai nit gde.

Tim thude tinh phén 16p tai niit gde: Do T cé m
thuge tinh nén ¢6 m khid ning d€ lya chon thude
tinh. Mot 83 thudit todn thi trong qué trinh xay dung
ciy mdi thudc tinh chi duge xét mét ln, nhung véi
thudt todn nay mét thude tinh c6 thé duge xét
nhiéu lan.

Xét thuge tinh X ¢é n gid wi ldn lugt 13
LyLy...L,. Khi dé, ta c6 thé chia tip T ra thanhn
tap con X(i=1..m ) theo cdc gid tri cha X khi
X=LLyw Ly,

Tan xuit freq (C .T) 12 56 Iudng miu cda li\pT
nito dé dudc xép viro 16p con C Xdc >u1t A€ mbi
miu thudce 16p Cy khi 1dy bit ky mAt mau (i T 1

_ Sreq(C,\T) 3.3)
s

Theo Ly thuy€l théng tin, s lugng cic thong
tin chifa trong midu phu thuéc vao kha ning xdc
suat clia no.

)
log,( ) (3.4)
P

Vi ta str dung loga nhi phin nén cang thic (3.4)
$€ cho ta 56 Lugng bi€u dién bing bit.
Xércdng thite:

Infa(T) zf"q(c"”

Cong thifc ndy ddnh gid 58 Jugng thdng tin trung
binh cin i€t d& phan 16p cde miu trong tdp hop
T. Ap dung cong thitc (3.5) sau khi phin chia theo
X cho ta cong thire sau:

lnfo\(T)=-i

)

“log {ﬁ-«q(c‘_r)
s T

] (3.5)

T
T“ *Info(T,) (3.6)

Khi d6, cdng thire (3.7) s& dha ra tiéu chudn dé
lya chon thude tinh khi phan 18p:

Gain(X.T) = Info(T)-Info(T) 3.7

Tiéu chuin (3.7) dwge tinh todn vdi cic thude
tinh va thude tinh duge lira chon tai mat nit kA
thuge tinh ¢6 Gain I6n nhit. Thube tinh dugc chon
s€ duge diing dé phan 10p tap miu dir lidu tai nit
do. Céc nhanh sau khi duge phin chia thi tiép we
dirge tinh todn d€ xdc dinh thude tinh phiin loai tiép
thea dé xdy dung cdy. Qui trinh dudc ti€p tye cho




d€n khi cdc miu trong 1dp dit héu duge ph'\n l8p
hoan toan. N€u mét tap ndo d6 c6 cic miu thude
cling mot 16p thi ta ddnh dau né 1 mét it 14,

D41 v6i thude tinh s6 (thudc tinh lién ruc) 1a cin
chon mdt ngudng (Threshold) nao d6 € so sinh
a1 tri trong thudc tinh. Gid s, thuéc tinh s6 c6 1ap
hap gid tri hitu han phan biét dige bidu dién binc
cic gid i VV,.V, (Vdi gid thi€t riing:
V <V,y<.<V,). Trude tién, cdc gid tri cda thuge
linh nay sé duge sip xEp theo cdc gid tri cu hé.
Sau 86 chon bt ky mét gid try gitta Vi va Vi | d€
chia cdc miu thanh hai tap hdp. Mot gid tri niim
bén trdt v mot gid (ri nim bén phar. C6 thé chon
2id tri trung binh cda Vi va V(Ei+] nhu sau:

+V
TH; = w (3.8)

Chin T thanh 2 dap T1 va T2 nhu sau:

={V,IV<=TH,} vi Ty = (V| V>TH;)

Unu \'Ol méi gid tri V nhu the, ta unh duge gid
iri gain wong ng theo phép tich nhu trén. Phép
tach mao dva ra dudc gid 1 Gain dng v6i thudce tinh
X va tip mdu T la [6n nha' thi phép tich d6 duge
Wwa chon d€ phén tich tap miu T theo céc gid trj
clia thude tinh X.

Vidy mmh hoa cho thuat todin C4 5: Xétap d
lieu T 12 bing thdng k& mai quan hé mitc dd nguy
hi€m khi ldi xe vit d tdi clia li xe dudc cho trong
bing sau:

BAng thang ké muc dq nguy hiém khi I&i xe
va dé 1udi cda i xe

[ D | Tus | Loaixe | Micddnguy hism
1 23 Gadmh Cao
2 18 | Théthao Cao ;
3 43 Thé thao | Cao 1
4 64 Gia dinh Thap
5 2 | X Thip !
{6 | 20  Gadnh | Cao
7 @ Gadm Thap
& ® '@héo “Cao !
s @ Xetw Thip

Trong dé:

- Thude tinh dinh dang la ID

- Thudc tinh dng vién: Tudi, Loai xe

- Thude tinh phan 16p: Mife dp nguy hiém

2.2.4. Riit gon cdy quyét dinh

Mbét ciy quyét dinh dude xay dyng dya trén mot
1ap dir liéu hoc ¢6 thé ¢ nhidu nhinh hodc nhiéu
1a Ja do di liéu bi nhiéu hoac bi thi€u. S8 lugng
cdc miu huidn luyén qui it khong dd dai dién cho
mot qui ludt, nhung trong trydng hop do thudt todn
xdy ding ciy vin tao ra cic nit dva trén sd lugng
miu qud it d6 Trong trudng hop niay, néu thudt
todn vin i phat wién cdy thi ta s& diin d&n mot
tinh hudng ma got 11 tinh trang “Over fitting” trong
cdy quyét dinh. D€ gidi quyét tinh trang Over
fitting niy ngudi ta sit dung phudng phdp cit tia
cay quyét dinh.

Cit tia cdy Ja viéc trdn mdt ciy con trong vao
mdt nit 1d clia né. PG li:

+ Stt dung mdt 1dp dir héu khdce duge rit ra wr
trong 1ap dif liéu hoc ban diu.

+ Tai mot nit clia ciy, néu sy chinh x4c khi
khéng chia tdch cao hdn sy chinh xdc khi duge
chia tich, khi d6 hay thay thé€ cdy con ndy bing
mét nit ld twong wng, nhin cda ndt [ nay duge
gdn la nhan cla 16p da 6 (phd bi€n) trong tip
cdc miu tai nit d6.

K&t qué cha vige cit tia cay la nham:

+ Thu dudc ciy k&t qud 161 uu han, d6 chinh xde
cao hon, do tin tdng cao hon.

+ Thu nhdn dudc nhitng tip di¥ Jiéu di qua kiém
nghiém, cic tiéu chuin khic dat duge chinh
xdc han.

P& cit tia cdy quyél dinh thudng si dung 2
chién luge: Chign lude tién cit tia (Prepruning) va
chi€n lvoc hiu cdt tia (Postpruning).

4, K& ludn

So vdi cdc phudng phjp khai phd dir li¢u khidc,
cay quyct dinh cé mot s3 wu didm: Cay quyét dinh
widng d81 d& hiéu. Viéc chudn bj dir ligu cho mdt
cay quyél dinh l1a cd biin, doi khi khdng cin thigl
phii xif ly dif liéu teude khi ti&n hinh khai phd.
Trong khi d6, cic k¥ thuit khde thudng doi hoi
phdi co cic thao tde xif Iy dir héuw phic tap hon,
nhu: chudn héa dir liéu, tao ra cée bi€n phy hay
Joai bo cic gid tri réng. Cly quvu dinh ¢o (hé xir
19 cd dir liéu c6 gid tri biing s6. vd dir liéu ¢ gid
tri 1 1én thé loai dang phan loai rii rac. Cdc ky
thudt khic thudng chuyén d€ phin tich cic b dir
liéu chi gdm mét loai bi€n.

Tuy nhién, cAc k¥ thudt khai phd dit liéu sitdung
ciy quyét la rdt da dang va phong phi, phu thuge
Viio sif sing (ao cia ngudi trién khai ing dung va
vio k€ qua cla cac linh virc nghién citu khic &
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