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NGHIEN CUFU VA BANH 61A MOT $0 THUAT TOAN PHAN LGP
TREN TAP DU LIEU TRO CHO1 CARD

6 Thi Huyen Thuting
Trusding Blaihoc Vinh
Emai: thuong.dinanhigigmail com

Tom it Bai waT ady i ivinh by tim hid mdd 24 Shudl lodn phdn K trde i4p O A 19 ohed Care ahdm
dhiah gid chinf xdc fom cde ngudin thdng tin 17 Wy mudn kel M. Thing qua wac Mue Midn cae Mo fodn
pidn ko nher Decision Tree, Nalve Bayesian, Meura Nahkork v Support Vector Machines trén tép a7
irdl choi Cam, hél hdo tp dnmnyg dénh gid cde kg shudr phéa idp 44 ndu nidm cd e nhin IMng quan han w

ek Mudtndy trong khal' pha A s

Tir ihdia: Thodt! fadn phdn kip, khal pha' 07 iy, i chod Car,
Nhdn bél' 21/08,2023: Phén hidn: 25082027 Duydt ding: 2908025

1. Gidd thigu vin dé

Trong xA hii phit iridin nihwt hign nay keong Bdng tin,
i T i thig o e ngéy cimg nhidu, dedu dd chiing
10 khai pha o B8y (data mining) & mdt bude A Sy tém
nang gilp cac chng ty Bp trung wao trich ni nhing thidng
tin quan trong nkdl frong A #8u ma ho d8 fha Bhdp
dungic:, 10 dus ra nhing quisdt Sindh guan Erong mang
tinhchidn lupe. M trang nhing ky thiuét phi bién trong
khal phd o iy 1 phin p (classification), dugc ding
@& o dodn hay phan loal cac rubng hop o 18U, Phan
kp ding dé chi dinh cac A8 tuong vao cée p hodocée
B furomg khiée nhiew. Buc B8 1 dua a dyrdodn chinh

xéc choilmg trubesg hop trong dif Bu. Phén iop duos
(g dung rinedu trong phan tich mé hinh kinh doanh,

1i&p thi, tin dung, mé hinh y sinh hoc, chudn dogn y
khoa, phdn tich tinh Redu qué trong didu i bénh,
Trong i nighién ciu nédy 188 82 trinh bdy midt a8 mdl
duirg B quan &&n nhue Tim hidutfng quan W khal phé
T by, cich gidi quySt bai toan phin lop va cée Ung
dung ciia bal todn phan i Nghién ciu mat 56 thubt
loén phén Iop trong khad phé o 1Bu, ching han nhu
phién K dus trén oy quyst Sinh, x&c sult ob Sdu kién,
migmg Meural va thudt toan Su Vechor Machines
Mghkn o vy dung i mBu it chol Caro o2 thir
nghiem cAC MLt todn phian Mp da néw: Thirnghiém cac
thudt fodn phin iap trén phdn miém khal phé diriéu dé

1lr 4 danh gid, 3o sanh cAc két qué cla céc thudt todn
€84 trinh by

2. Mét 28 thulst todn phéan I6p

2 1. Phin ldp du Irdn Decision ree

Xét O 1 Bp A 1y hun luysn ob thuebc tinh phén
Kip C, trong 84

C={C1,Ca _, Cm)

O =010 020 . D aphan hoach trén 0w O
=2

Muc dich:

80 < Giao charc Vigt Nam

- Tim kadim A6 do d&4nh gia mile 35 64ng nhdl cliacée
O turomy dus trén thudc tinh phdn p.

- Tim ra phan hoach cla D ed moc &5 ddng nhdt
cucda

- Mt 58 65 do phd béSn Information gain, GINI
index,... 38y odua trén Entropy.

Entropy ciia @p ol §éu 14 iong thang tin cin a8
pihén loal midt phdin b trong Ep o0 Béu hun leyen D, ky
P Ay

Eniroy cla tp o BSu ung wi thudc tinh & lugng
thisng tin cAn d& phdn koal mdt phdn 1 rong tp o0 biu
O dhua tridn Bhwde tinh A, ky hidu fnfo, (0.

B4 o hding tin {Information Gain)’ 165 thidu hod Iuong
théng tin cin et 38 phiin K cie mBu do ku. B4 ol
thidrigy tan (g v thisde tinh A, ky hidu GanjA ) 1 gb sal
Kch gida Entropy ban ddu cla o o liéu (e khi
phén hoach) va Entropy cla ol ku vai thudc tinh A (sau
khi phéin hoach bdi A) va duos tinh nhu seu

Gain(A) = Infe(Dj - Info, (D)

2.2 Fhan dp dua iedn Naive Bayesian

Ching ta cd thé (myg dung thult toén phin Ko dus
trén e sud b ddu kién (Maive Bayes Classsfication-
MEBC) & tinh ty K x&c sult vl r8t nhidu cic dang bal
toén khdo ribaw, woil & k2u cing nhdu thi g6 chinh xéc
ciia Tt iodn 52 cAng cao, va ki ol [y thay &8ithi Kkt
qué cing thay a8 thea.

- b L di béu duoc bidu dién blng X ={x_ x_
x_Jtung (ng vl cac thubetinh AT AZ_ .. An

-HétcackpC. C, .. C, Chio brurie miiu chis bist
xmmgmxmcmmcm;ﬂtmm
1/ = m f=i Ching ta co cuc dai ACLX). Lip C
aﬁﬁrqx;lécmammmgmﬂgémﬂnaunm
cuC S

- Dwea thieo ofng thilc Bayes, ta ob cing thic sau:

PLEICIP(C))
PlCix) LT
B phén ldp miu chua bidt X, ta tinh PIXICPC)



MESHIEN CIFU - KINH NGHIEM

choting C. Seu dd méu X dupe gén vio C nédu FiCL)
> PCIX) v mod 1=/ =m, j =i 2

2.3 Phén idp dus tnén thudt fodn S Vactor

idp : yppart

B phain b ki Thudt SWYIM nogupdin thily =2 chila khding
gEan o i thinh 2 phan v quié trinh niy 1Ep lal nhesu
in. Khi d4 ham quyét dinh phin do 88 viso Kp thi |
i t8p

Béi toén phin nivdu kp sl dung phuong phap SV
hodn tndn cb e thirc hidn gifng nihu bai 1o4n hai lop.
Bing cach slrdung chisn lups “mdi- d&- mdl™.

Gl sirbél todn cén phin loal ob k Idp (k = 2), chisn
e “rredt-CHS-rmadit” 58 180 hdinh kik - (V2 Bn phdn kp nhi
phdn s dung phuomg phép SYM. MG I0p 52 tién hanh
phain thch Wil k-1 Mp con lal 32 xac dinh k-1 hérm phan
tach dus vao bal fodn phan hal kp bing phuong phdp
=L

2.4. Phin idp dua trdn mang Neural

Mang newral nhén tao ob cie thanh phan oo ban sau;

- Eii vibo: 13 tAp cAC tin hidu clia neural, céc tin hisu
ridty thisng e dus o dud dang mdt vector M chiby
(%1, 2., xM).
Li!ﬂkﬁtrrﬂlﬂﬂkﬁim.m!ﬁh!ﬂtuﬂnﬂ1m5ﬂ
oyl 1 tromng =48 B kit oy hiéis Wk (trong =8 Bén kSt giTa
i Fegu o thiT | vl neural k). Thdng thubng, cactrong
ai ndy dupc khil tao mdt cach nglu nhign & thil dém
khdil tao mang va duoc cip nhdl kn buc frong sudl gud
tririh hioc.

- Hiam 1fng (Summing function): thurbng Auge ding
o4 tinh 1ng cla tich cic diu vio voi trong 548 lin ks
Ciia .

- Nty (e T duoe dus wEo nhur rdt Thénh
phdin cia ham truydn,

- Harminuyén (ransfer funciion): Ram rdy duos ding
04 g han pharm vi ddu ra clia md neural. NS nhdn du
wio B k8t gué cia ham ing va nouing da cho tude.
Pham wi d4u ra clia mdl neural duge gitl han trong doan
[, 1] hodc [-1.1]. Cac hém truyén cb the & ham tupsn
tinh hodc phitinh. Vide lua chon him iy thude vao ting
K3 Déil 10N v lanh nghiém.,

- DU ra foutput): 14 tn hidu ddu ra cba mdt neural,
viii il neural s& ob 15 da mdt ddu ra.

3. Banh gia cac thudt 1odn phén 16p rén 1Ep dir
[ iy bl BP0

Caro t mit tnd chol phd kha phi beén gida hal nogui
chol, két qua cb thié mdt frong hal nguit théng holic hba.
(3 iy ta nghién ciu v khi nang phén p cia mbt s8
thiél iodn trén Ep ol 8 trb chol Cano.

3.1, Phén idp i WU oy frén WEKA

WEKA 1 midt phdn mém duoc vét bing ngdn ngd
Hip trinh Java. By B mdt ofag cu it manh trong xéy
dung céc mib hinh khal phé dir #éw, cho phép tén khai
hufis vk csAes ey thiudt iohas phid o 18w ribur phin b, phin
i, khel pha & k& hop,. C&c chie ndng chinh cla
WEKA E:pi:wermﬁrﬂnumgﬁénmamnﬁnﬁm
chinh, bao glm:

- Fraproceass (tién b iy o b ): chie ndng niy cho
predp e, b, Gy chinh o tin dF Bu wa cac thult
o Ap dumed chio bute tidn x0T oo 18w

- Clasily (phan kip): Chuc nang néy cung cip cdc
mid himh phdin I6p A By, nguil ding ob thd chon cic
thuél todn phedn idp nhwr oy quydt dinh, mang Meural,
xi&c sull of dhdu kidn, .. 48 phin Kp.

- Chrster (phdin curn): Chide nmg ndy cung clp cée
mid hirih phmcum nhirthudl bodn k-means, .

- Assocabe (et ket hopl: Chils néng ndy cho phép
khal thac tAp phé bidn v IUAE & hop nhirvao cho thust
toén Apricr, FP Growih..

- Sedact attributes (ira chon thudc tinh): Cho phép
lum chon cac thuwde tinh thich hop nh irong @p ok
thess théu chi ndo .

- Visualze: Bidu difn ol 1By cud dang biéu dd.

3.2 Cae phuang phap dénf gid

Vi co ban, qua trinh phdn Iop o §8u bao pém hal
DLt ninit S

- Bugtc 1 (Hoc - leaming): bude nay =2 xéy dungmd
hilnih md 14 tAp cAc Iép & B&u hay khdl nism xéc dinh
trude. Dfu vao cla qua trinh ndy B o d 1B cb ciu
trise Ao mid 18 blng ede thudce tinh, ching han cie
thiude tinih ciia trb chol Caro & 08 cip. Trong tp diriéu
reday, M pin i o B4 G duoe il sirthiude vé midt bp
xac dinh trude. B ra cla budc nay 18189 cac quy o
phdin i (md hinh) dudl dang #-Men, ciy quydt dinh,
cdng thie logic. mang neural.

- Butic 2 (Phin kyp - Classification): Ding mé hinh
A8 &y dumg & Budc trude o phin kp &0 e mai.

Trong Bude 1, 12 cén phil dérh gié duroe & chinh
wac mang tinh chft d dodn o tng md hinh phén
16p {céc quy the phan ip). B4 chinh xdc cia md hinh
trén 1&p of lidu k&m ira 14 ) & phén trdm céc miu
tromeg tap i 2y kiém tra duoc mé hinh phdn Kp ding
(50wl thuc 18). O nghidu phuong phdp chia &p dor
i & danh gid. Mogudi ta thudng sdrdung tap o ku
kidm tra SO l&p voi 1p o 8 hudn luyén. NEu 08
chinh x&¢ cia md hinh oo thé chdp nhan duoc, thi ma
hirh duoe sirdung &8 phin kp cho nhing o léu khac,
hodc nihdng di ldu mé gid tri thude tinh phén lop chua
bisSt hay cbn thidu.

B ban slrdung méd sd phuong phep danh g dupc
b triy trong WEKA nhw sau;

- Privsomnsg phdp danh gid dis viso 15 ol BSu hudn
Liyén.

- Phircing phép chia phan trém.

- Priueang phdp x40 nbdin chéo.

3.3, Kéft qud thur nghédm

Kt qua thurc nghidm s& =0 sanh &b chinh 30 ki
e b chura wiso e thialt 1odn: Decision Tree, Meural
Metwork, Support Vector Machine va Naive Bayes. Sau
khil thure hidn cac phinong phap dénh glé dua wio tEp
Fsin luyén, chia phdn tram va x4c nhén chéo vail mbi
thuft todn &3 &2 cip trén phidn mém WEKA

So 198 (102023 o B
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Hinaf 1. E% chinh xde idn nidt el fing Tt fosn,
Hinh 2. B3 chinh xde trung bink cga King thudf fodan.
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Bdng 1 md tA 0 chinh x&c sau khi sl dung phdn
mém WEKA disng cée phuong phap S&nh gid dys vao
1&p husn luyén, chia phdn tram va xic nhén chéo cla

ity it fodn.

Béng 1. 34 chinh xdr cia cdr thudt bodn phin ko

Theat loan pian lop
e mideiagy | | PSS o thuc hien | 0 chink vie (%)
Trining Sel 91, 1am
Decmian Tree S48 | iinid Cross-Vaksain B4, 8411
{Trez — J48) Percentage spif {Hokdout)
. B4
Pl M ehwnrk Traning Set g8 4342
(Funchinns —» Bi-inid Croess-Vabdation g3 Fais
Wuibdrpere rospiron E
hiddesil s m 2 B el e b
traireing Time= 51
| Trining ot 8, o
Supgprt Vecke Bi-inid Croess-Vaksation 38 e
Wachine {Fandmres Prerremiage spiil [Holdout)
—5 SRl JEER .
Training Sel 153,533
Mares Bowves (Bapes | 00-fnid Cross- Vakssion I 42
—» MaveBayes) Fermaniage spiit {Holdous)
e TL 1656

82 o Giao chaic VigtNam

&, Kt budn

Tir ke qué nghedn ci by thasdt wa thie nghesm,
ching 184 da thu nhén duge nhing kfn thic hiou ich
thudc fnh vee khal phié dir iy tng dung trong tnd chol.
Céc kit qua thirngheém the hidn & Hink 1, 2va béing 1
cho hdy rang cac thiudt 10én phinioal o thé dEnh gla
thinh chng cAc trh chol 38 kSt Thie va ngutt mdi od thd
tién hanh dénh gid mit cach chinh xdc. MOt o8 thugt
tdn cho 8 chinh xAc cla vidc phin iop oo xi 9% Tuy
rihién cb mat 88 thust 1odn cho dd chinh xac th&p hon,
khodng 707 XU ndy ndi n ring, wil 88 chinh xac Bn
08n 99%, ching ta cb the dng dung khal pha o k&u
trong bt chol Caro, Céc clu hal nghién ciu da duge rd
i1, cuthi hon, céc thudt todn phén I trong hoemiy ob
thé phén loal thanhcdng trh chol Caro va theo k8t qua
thiurc nghiléen Thudt todn phin lip SYM cho kit qua B8
rindt trong vigc phan los ind chol Cans tron g eée thudd
todn A8 dé cip. O
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Abstract: The adicie sxplomes s0me clessiicaton aonims on
the Caro gamea dzissed i Orer 0 moie ool avaluale the
oafa souees o be axploded. Through e kmplamaniaion of
classiication sigonftms such a3 Decision Trass, Nafve Bayasian,
Mewral Natwork 2nd Suppa Vel Machings on the Casm game
caiasal. e Ao Dcusas an avsiualng Me siommantioned
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fechagues i data mining.

Keywerss: Claselicaton sigodhm, dats gumng. Canm gams.



