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Research and Application of
Naive Bayesian Classification Mode

Abstract

Naive Bayes classifier is a simple and effective classification method.
Classifying based on Bayes Technology has got more and more attentions in the
field of data mining. In order to get rid of the limit of the assumption of
independence among attributes of Naive Bayesian Classifier, this thesis makes a
study of two Bayesian classifying model, meanwhile, Naive Bayesian
Classification Model is applied to help students in selecting specialties direction.
The major work of this thesis is described as follow.

Based on the evaluation of condition attribute with -correlation improves
structure of Naive Bayesian Classification Model. On the basis of analyzing the
evaluation of condition attribute with correlation and attribute reduction, satisfied
attributes reduction set has been given. According to this method, EANBC is
proposed. Compared with Naive Bayesian Classification Model, experimental
results show EANBC has higher accuracy.

Restricted Bayesian Classification Model Based on Strong Attributes extends
the structure of Naive Bayesian Classifier. On the basis of analyzing a variant of
Bayes theorem and the evaluation of condition attribute with correlation, SANBC is
proposed. Compared with Bayesian Classification Model, experimental resuits
show SANBC has higher accuracy.

The Bayesian Classification Model is designed to help the students with their
selection of appropriate specialties. By constructing the Bayesian Classification
Model and using the experience gained by the students in the past in their selection
of specialties, students can base their selection of appropriate specialties on their
personal knowledge framework, mastery of knowledge in their fields.

Key words: Bayes theorem naive Bayes classification model attributes with
correlation attributes reduction
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fﬁ‘ﬁ Ay Az, An#zﬁﬁn}[‘)ﬁﬁje



() BEENNEC,Cr,..Cne BE—NTRAMBEHEAXBIRE LIRS,
SEEETFAXETEEERERER (FHXT)WE BN o HEARN
MIFEAR S ARLECI, BHAY:

P(C| X)> PG| X)I<ijsm =i

EEE, BRAWLPC|X), CIOBANECHABREREE, RE\ENLH
Wi &

P(X | CHP(C)

P(Ci| X)= )

BHETPOXMTFHELANENR, RFEPX|CPCHBRIT. mEAE
MoeRMzERD, WEERREXEREEMER, B X(C)=P(C2)=...= P(Cn),
F|ELT PC| X BERA . BRERBEATLUHPC)=si/s HH, P s REC
TR AR, s BUGHEA B

W AFEEREMERSE, TEPXIC) WAHTREY K. AE
R E PG K8, nTRUBER A MM ERE. M THEERN LR
T, BeBuEME&MMNY, BEBEEAFEKBAR. XH,

P(X|C)= i[lp(xk X))

BEE PO | C), P(x2| C),e PO | CYTT AT M R RE A 3, Hop

()R ARTEBBEE, WP C)=salsi, HPaRERYE 4 LAEF
ExrBCHNGEERE. Mk CHPNEGEREEYE,

BYMR ARESERYE, WERREZBEMAE IS4, H,

(:u:—u:r)2
2
e 2emi

Plxe| ) = g(xe, e, ) =

27

HA B gROMNERERY 4 HME, stunuo) REY 4 NEHEEE
¥ T ue,00 53 B Ky B E AR .

GYAXMRMBEE X 3K, EIEC, FEPX|C)PC). #E X EIRR
FHEC, HEHNH

P(X | CHP(C) > P(X [C)PCHISi,j<m,j=i
MEL, XWIERIE PX|C)PCYBRMEC.

PR E G REURMR SR

(MEEZHEER, H5FEM,

(2) BT R A A8/,

EIEMRRE, T TR SNEER ) REREEN AL, AR ME
A E L F

T AR TR 2 MR R i

12



FRENMHFOABERT AHRNEE. CAESLRELFTREME
ZIERMEE &AM, ERLHEAP, CHEERIHBRERTERTE
FRAFSBUYEZFEEBRXR BETERSAER AEFE LN
Sof AR UL R o 2 88 MR AL AT B0 2 7R DR W ROL M B R A R O R K
REEERRNYER-HFE.

Wad, AEATHSEBNERE—-FHRFRBE G &4 LH M
BAHKR ERTBHASERE FETHLNF. ATE2TRE &40 et
H W RN, R EXHMMEEEAN, HNEEREAREEER
Wissg, FATMEREREESE B, RN E N5 RS0 SR,
REEMNEW Az ERERE MHAREFERREERE A N M E 28,

(DRHEMBRER: ERTHFEAETLKBENER. LangleyMSage tH T —
METEAMGMEEE MG S SFE - SRYRETHORE, &3
REEILKBREN, BEMBTEHBCB B R N A4 R R TR
.

CrHEFEARMERBER: GHTHFLEESEARBTHOBE.
PazzaniF/ M TEITHA KB BEME — T RYE, FHH BN R k8
HEBHMERENTE., S FEETUMEABTENEGHMEREER.
Wang 1 Webb% $8 1) T —Fh W15 2 (Semi - Lazy) 9 IR 4 JLEH 357 R 48 20 6 58

A GBERE RS, ERSER TR/ RSHRE,
‘ EHEIEMNFS XS - EHFRESEZ MALRENE RS E RS
. EMAERABEZENE -MANE EEMER)BX—1THEINES
KB, WHEWR, E—ME2RMNENNESEEBTLBHAE N HroAae
AR, BRMEMIEEEREH R ESEEERII®TLT.,

- Kohavif Ar EMH I HRBNRAEMIBE S, B—HBAEREr8sms
B, EEI MM TFEALETREHENiadE,

Zheng 1 Webb¥% F| Fl 6 X ¥ I G RH T — P 2, LM 87 88 ) (Lazy
Bayesian Rule) % 2 50, %5 ¥ 45 098 20 BOR B 2R S8 FH 2 ok S 0 M 3
g, BEERARGERHMERT SEBHE, BEERERE.

A TRELBREMNE, WangHl Webbsh i 7 —# 5 R X LBRE = FHLBRE
W, WM ANMBEEINE. LBRUHLBREEB R Z A L MBEGHHI R E
Z =

@)WY KB AN FE: FriedmanSRINT —FH PRI k. X
MEEHESBBERRREMR NN OB EBRENE, §FRIAENHHE
M, EHBESAHRENEEEGEMSEOKBIXR. FricdmanF B4 248
B {5 B (Conditional Mutuallnformation) BT B 2 MM KB X B E, Hit—
BEBEAMERREN—PL2ABR. hTRUSIERESBEH M EXTE

13



(BRI RMRER, HUREREBIBRERREUEBMT M EEFER, KR
RTARBRAMENZ RS,

(5) R EHERDE DL S 2 BB DLBAN"  H E R B T — MR M
XUE U5 EEAIDLBAN , X7 R A 28 R =R g R R,
R - AR EREENNERYE, BARFLENEEOELSXLER
MR U EENRB R AT R K.

2.3.2 RPN DU S 4 R

AT RN IR IRy S A ML R ARG, TEE R RS
MBREHANREREN, HEEARYTEHE D22 SNBC(Semi
Naive Bayesian Classifier) {48, MAFHTLEH, SNBCHRARTHENH
Wror M TAWE . SNBCHIGHMELNBCKE %, 7ESNBCHEM MBS S, HE—
EWMAERXBEEEXHELES (BINBCTHBMERMN) 6 £ —BHER
“HERMET (BHZkh “KBEH” ). B8 L, SNBCHHHSBY SNBCH
MEXBERERAEZEN, SNBCHETH GBI M2 T2 B %
MEMIA . F2-2RSNBCHEABUEHRER:

2-2 SNBC ﬁ%ﬁﬂ%ﬁ}%ﬁi&
2.3.3 BARIHE T rHir 2R

ST LM T 4 BB AT R (Boosting) ™ 78 R B I 4 B
WHIRTR T8 m 0 R MBI — # 7 ¥ f A #F i 2 i Freund M Schapire F 1995
ERY, RXERBEANGELAFET RIS KE, §LBRE
A — B R S RINEH, Y GHONERITETE, BEIFHIRE.
Blin, 2IBEHRBUKE, BT HHKS B K H IR 0 556 ARE, 3
BB EHA WGP EAE, BEI T 4% 8BHk+1. X MTRERT
W, WNEARFIRSRBRTUGEEBHBAN SRR,

Freund # Schapire4f tf 1 AdaBoost ik SE L TR A k3t 2K | B &
®, AEEBEDT™,

14



NAS YRS LB 4 AD: wowh SR L Ol AR &
T: WHAEE KB

Output : 4(x) = arg max Zf;.(log ,Bl‘” )l(h(:)(x) =¢),

Hb (o) RTRERY, Bo=TTo)=1 FMH(e)=0
LR

MG N EEF RN EE, W=l/Niel. .N)
fort=1to T

LEREROBH-MBEH X 5C

HIFEE HOMRERE, o =Y wI #HOEY)
ﬁ—g ﬁ(f) =e(f) /(l_e(f})

T 8 A BB w ) = (1)
EAALw ™, BN

End for

BRE-ASTLBRBELFEEHMN, <05, BRRHE, £ -HKIXK
BRY, FROEMEEMUAKKFHZIBOERIR. TUEH, Hi
BY <L, ALK ENELE ' FERERTEHN, REEH (0)=0,FH
wi ™V, ERHETRANEE.

bR A AN DL A KB R E A E R O(Tof), HFREMFANE
BHAME. E-REBEAT, BRAENSAERETRANRER, EREMER
HHEEFEULTHAL:

— R e R R A R (AR G M R U A T R A B R R B B PR
ZRANGHEFFECEETHEN, RAFESERSRELIREHNGEEEL
BETIBOR, M R{RR AR
2.3.4 W REFHE Mk H7 4 SRR

NBCEE—MERBMBEY MA&GM KB, MXEBREEFLHE
FHARL, MEAZMX—m/La3lE2ENRE. AFENBCY, ENE
HERBBTREANGRITRER, FHUTLIIINBCHITHE, FEEEHE
F, BRRENBIEERR, FRUEZBZAFE-SHNHAKBXE, XX
HKEMABT BE U4 28 TAN® (Tree Augmented Naive Bayesian
Classifier) 77 8% .

TANIHEMEERBUREAREENAREGSNBEREF —ITEBHER
el B (X, (XX, X} R — BRI, TAN DUt 07 ) 48 40 4 470 B e —

15



2, MAAHRE 2 L. 0.0 E2() =0 S ARXE S, FEERF
Bl i BB o=t (K i<j<kWMEBE ai)=0) THE, HaH>08,
[L={Xe}: Ha@=08, [L=¢, Bk, B aRELTIANR L. &
EEBSG R ZANANEHEREY

PCYIZ)= S pl,y,zylog—E 1D

Xz pix|2)p(y]z)

BEEBKBARHTANA S MEHEITREDT:

(BRI VHFETEREN ZEHEGELRER 10 (An 4] C)

{2)@'_55*“’3“&I;D(Ae,fi;lC)%%ﬁé@ﬂi%ﬂﬁﬁ%é%@%ﬁ

(DEL-IBEANEBEER.

(EE-TREE BERFLATREORE AR, EXERERA
HrEW.

G-I RTREARBTELEASREEE S 2 HINK.

BEURANEEEWNNFZRE BEAEDERER K IER, 25 HRY
BEOUAEARERORY, SRERERXBENBFERS, ENE
EBEHUMBENRERRE XN ERERN.

DU 7 ) 2% 2y 26 88 TANGE X +h 38 I o R B0 4% o 2R 23 i 47 2 ol B9y o 26
#, THRENEATHSESHE A, XIFUHENIGH2EREFHTE
PERE, HMER, R LARE T AT R4 4 3K 8 TANGEAT B R ol «

2.3.5 Mot mas o AR

DM gS e A ERERE, HhgARERRTNTR, &
MMAREERNXE, TRZANXEEFTEL LSRRG A ML 4EE
R, WL A NETERBEMREFENEP TR RNEREE. 4
ERMEHRERBUTBHVAEIRY A, E4TEARENFHAR, U
3T P45 3t A S T DL I TR 45 4 25 88

M EMS YR AESNS, R-RERLNEE, eREBLBERR—
HAEREMOBHSHESTERN. 4 IHENEARBT P EWBEREME 2
(M—HENEELAEY . FUBMR—AFRENE, AFHWARRT
BMER, EXTAE. B4, RESLANE-EHOMDE, BRFTRM
WEBEKEXR, PRSI TASSET M ELQTABRTEYANEE
BMESHRR. XE—A RS ARRLNERAERTNAE S~ 25
VEARHESEERANEERY - RANBE AR B R,

—. HSRAFP I U 4 SR BAN

BEHESREENSTAEFREENXETERBETHE TEECRNR
rHHT LR, X S KB FRIEBAN (Bayesian Network Augmented Naive Bayes)



BANEM#— SHF R TTANMEY, AWBREZARRIENERE (BANS
KRR EHRERNB2-35 7). MB—BAN 4XBoH=5:
(&R0t B2 B, UL MG W 4 B gL o, M — > DUt S M 4
QIMADRER BEEITERETEENTANIYA;
(NEFTRBHEERESHA.

B 2-3 BAN 2RISR EE

=, B N385 GBN

BEaRBRERBYT AR Y AEAE SRS A RELELES
MBERNGENHERE, ERFAFEEN.CHENFIEERE I RE
P MsE, MArEBETUSE- RN RIERRBEE. oty
MEWMEREITUFIAMEL: -ERUBESCHEENMELE W, R AE
B F (Model Selection); “REH— AWML, RRFTEMME, HRAHHEY
FH (ModelAveraging), —BRXAMEEABENENER T E, EREEY
AW —BHEETIFSRE ScoringFunction) %Y, F-HEETH
R (Conditional Independence Test, CIT)RIZEZE].

ETHIBRBRZEIRA - E TR REES PRI FE, RGN
TEPHEFRERSETES, GHSERAEHNNNREEREIRERS
g, FRMNPSREEET U4 MBDE. BRI EMDL MMk if
ERFMBIC,. SMEEAMBETREEEHER ERFBLNMBLEBE
MEEAN ATEREROEE. BHEX. BEBXSHEHTEE.

ETHUHMAHEIRELERBE ZAMMIEXER, e T M
EEEMM . BB NSRRI .

Brt P B8 TRl SR LRENBEE Y AFATEES
FEAHNHERET REXAVTEAEREENIE. YEREEE N, B3
FRANNENELNSRNER.

ERMERET BENVANATA FHARTYARIYARI YA
MERTXBR - REFEDRTRERE, EVARENMERSKT RATEE
HEHAREE MSHEKATEALX., EE-SUBNIAETEEREYNTE, &
THETEHRUXES MEBRMARSEH A,



=, At & M 4388 BMN

Mer i & MoK BEF ERBANDRENT R, EREGENTF R EHMLE
SRBHMA., N TRUNEERERME, BANS R BE BT R 5E RN
KFE, TBMNGEBRUETBZ AN XANMATERENTRATTIR. —4
FIEA TR B K BBMNS R R SR R BB B 2-4FT R

v

B 2-4 BMN SREHEHIREE

W& EE, BMNEMFE RS, EABMNBHES TR AN EE L BAN
BH.

B~ BMNS 28R BT

(L) 36 VI 45 360 38 £ 4548 26 25 8 L0 1 IR 4 4 2 01 30 4

Q@) REA NS IF ORI E, B RERITEY,

NEIFIRBRKHSH.

Z W B 9 Xy Drafting. Thickening. Thinning =438,

TR AR GE, BB T |

(DWHETES R, HEEBN B TRENEEE Iy , R FREE .
MIE A BT HAE, IF8 A5 B o KB D IR, 48 X B2 B0 8 1 4 B 0 A 22
&S,

Q) ESHHE—HEBRMIL, THIER EY SRR, TSP HREE
B
DBENSTFRHHEFTEN, ERLSEAT SIEMN ST, TR
AR 2 E RAS B, WRIARS I, BFUERF MBI G FESR 2
FENE, ESHMBEEER

(HEH(3) , HHSHTE. |

(5) M FF R 1 4 A R F 693 )00, 3R 1M B 3% 0 97 549 4 JF A% 7% (open
path) M B BB RS 4, BRI E &R,

O EOOBREHAREN AT RN Y ANES TR MEANGE
ERAT ¢, WEMI, HAER THMB LT R,

(VEH (), HFR £8 %%,

i



B FENSHEMMAYT A wRENZAEFER RN Z 58T R
B, BN MR, SRAEE HEAEBEERYARERHENHTHER
B AR S L E BRI B 3O S R AR T AT, R, Tk A M RR R UK
Bk,

= L ET, (1) ~ (@) EDraftingt B, (6) ~ (7) B ThickeningBt B, (8)
H: ThinningWi B .

Hef, HERM&HEGERINTELRNA:

P(xi, x
1 (i, x5} = Ef (xi, %) log }%ﬁ%

o  xi|c)log— LX)
v, xle)= ¥ Pligloloe -t e
2.3.6 & MH S8R

HEHSBCE—FEESRITE. HESEMEF > A SBENEDS, VHE
WA A, SETEHTHE—FANNEEST, BREE, %S
WEEHEFFLHNMATNAREY. SHSEBMUHXBREEFEASEEE
FEERT, WAEEFHLHREANGE, MNHELSEEENER.
FRLUFERR IR LHBE T EREREFEA T ENEES.

5 S ] B B AL R IS R B R RS 5 BB

BRI, BRI EHL RN A mMANGE, REEH
WIGEMNREM EEHSXELYE, REXHEREERER, BREFEHE
AR

—~RMFHEBFLAGESEEINSXBRFT R ExN, SHEL
SR :
TRAHGEHEN, STXMEET-EAETE, BERISERE,

CRESEHEERFLEMNFEEAGEENES. ATRELAFEUREE
HTEEEFBTOHENEE, BEXMHBENT, ABEFRFRERMRENREES, B
EMABYSES S LSS, REFEEN.

ITHEBRERMNERAMEEL LN, CHAEBEEH T SLEEE
ARG S RS BTERBRN, HEBEIRNEY, RankSEMis
FIEES AR IE 2-5 FIR,



IW%W%%'

5 B
Ty EAhikE
gxB | ,
C pm
Eﬁ%ﬁ%%ﬂﬁ%ﬁj

o desp

B 2-5 EanEHRAeLKEEESRTE

2.4 XM/

AEX NHFFREANEERNGEET REMNR: BEMNMFNT L
KRR, WM EE, UHHEERNHoXSEARNELEM, FEN
M RERI R R T UM e B R R T LR W i o KA,
AT EMERMSREBE, 2R TENS B

20



BEF BT REARME RN R R

FEFTEAAZAN S RBEROSE S E#THE PR, Bds
FREMAEEENREAE, BRH—METEMEMAXEERMNME IS
JHE RS EANBC, R4 5 #93% EANBC ME NSRS R .

3.1 EERE N

FrEMMGH S EERRETEA R EZAMAN FAEBMIT £ 4BLY
B, NEEHRBEBTERTESE. BRENENHH LT EH LML
MRk, REEEBHELERSXTEMMML, REBED B MM DB
LABRE AR, HhENH IS RESRBIBRNIBRE. REFFENR
HEFHRVHABRRERRESEN, MANEAIYEFERRERN, BR
BAREE TR AEFREAPEFELUNE, SEE BB AEEAEH
BEHKESYE . RBENARAERNE, 240 I ERET— SR8 B8 THE N fy
SREUHEHTEE, FUANFHF AR & 40RE .
Friedman JH ¥ AR H T TAN 2 FEHR, ﬁ%ﬂﬁ@%ﬁ%?ﬂﬁﬁﬁﬁi&@ﬁ
MW TR T AR Nt {4 2K A B B Be . RES
WP R REA RS, B oW EYMXtEENBHEAE, #
WG RHBEEAEFE, RETNTUREHBLEEANKBRE
, MATUBRERSESES,. BAREAENERE, BREHEN RS %R
HITERE .

32 XF Y HitHmExitE R

HIMNEERE A B, PAEEa,(=12,m),b,(j = 12n), HHH
YRR 3-1 Bias. ' '
£3-1 FAMEMA. B RIREYE

&, k2 b, SUM
& i 2 © Jin A|=Zf1,
a3 f fa Fan A =Zfzj
ay fm! fm2 fmn Am = mei
SUM B=Y i B2=3 Br=Y fin

2]



HRBTHEBNHXHE™™, FHSEHE
2 “'i"(fﬂ "A:‘Bj/f)z

i AJBJ /f

Heh fiRma, by M WIS, ARRa HHMHE, BRxb UK
BE, fARERE.
MGt B, WTUBE m n Sl REBHITHRRBEHXENEE:

f;sfzz _Jrllfl;l m=n=2
w={ VA4BB
Ve f H B

MEF XL FER, CERMF RIS, iy R XBYERNERE, »
Hr4Exd [EER A, B, HANERETENEREERSE. 5
FERHFEATEREZEREEEREZ MNMAXENER.

3.3 ETRIEHEXERBIELR %

ATRBEASEMERE. FREMTHEE, FEXN SRR T
PEHTAE, BEARMEN N EERHIE T E BT SOE B g R
FEREUMESEH. BHARVEMEETNENBHESTRILEREYEERS
FiAnkFERMBLRBAR FE. BEBHT, BHARNEETEERD
BAEER: —EBHENENEMHBHSRERBEMME B AR, DRIE
BHEEFEELXEN: ZREHENS N RERMEZ 60 H < i iT,
DRIEEHFEREETRBILERE. .

HMNBE—IERNEFNRERUEER T ERUBHMEEIBRRAER,
NBMEHTHERBIBRTFEN, EEXEFHEEEEHARTBEEEN
BOAEXR, REERTERFHNARBEETERE.

WMEFRZABER, BiR LU (4B RERS £ 4R Z MM X
d FPHTETREE, BEMMTFEESANE MR E S B2 A 0HE%H,
BHERESFHEREZMMHEAENITEERML M.

BEBATEEMHARZE—BHBEMEX . £ cHEELEE A SEMEM
ZHBFAERENMARNE, BEAUE - TBShERENHEESENEER
ZEEEHMBEZRAEXEN 2%, ko, ST —-MEXBHENRE,
AUSEXMERFENRE—IER, BEXFAEBUESREBMMAEREN—
Mr, GREBMEHEIEEONEERMABRTFE.

&ﬁ§§$U={A:,A2;...Af:,C} CHA A A, AREFIHBYTEE,CEEm
TERARER. '

X MRy (4,0)>w(4,0) Hy (4, 4) > p(4,0) , M AR 4B T LB,

BE-HFHRE A=A, AYARERE C ,EM A PHREBRAN

22



T8 RedAttriSet, H#EE LTLIEUTHRRE:
(MEHEFRFEGBRESHREREZ AN BEARXE w(4.0);
(OBRByd OB EERELAERBERFHS. SIEHREEFT

AttriSet;

(3) %% AttriSet PHIE -1 B A (SHREBEMEXERBNEL),
Wk EZBEESEMBEMMARE, Hydd)>p(4,C), M AtriSe *H#
B Al TLREMY 4.

() B AttriSet FINEZ A BH 4, EESR I, H BT HERKRME
AL B

(5) 18 B £ 4] F £ RedAttriSet MZA R E I E.

HiEREEmT:

For i=1 tb n(n=numfattribute))

Do While not Eof{)
wH® 4
Skip

EndDo

wi =y (4,C)

Next

AttriSet = DescendSorted(yr)

For i=1 to n-1(n=num(attribute))

j=i+l
Do While not Eof(}
G
Skip
EndDo
Wi =y (An di)
If >y
AttriSet = Re moveElement(AttriSet, A7)

EndIf

Next

RedAttriSet=AttriSet

BEEREST

BEME-HARTHEAELHRES BB OMERE, HEBRMEX
B CHETEMy EBERED 00, HE XM ELTIER.: 4 D2,
O(n*)=0(n’log:n), HEFHIEZE N O(nlogan); BHEMBE W4, B—KEFE
HHEFGRE A SERFHBHNEXE, NHAHR AINTLRBYE, BXRE
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FHUERELE O(AtriSet-1))), BAEKSHERAT, ETEEEENRITFSE
XBRY, E—REAEEERAABELELEY, Eik, SHFERAEETTH
witEE.

ZEHEAEETENBHESTNECREYE, THREFIHEINEEES
HTLRRY, BEWENBEARTE, AT T KL B R WRE .
3.4 BT RBAEHEMER R N T 5 2458 EANBC
3.4.1 EANBC R EHEREBEE

M R ERAH AR U R TS BT

BEHR m K CLC,..Con BE-TRAMEEFF X(RELERS),
SRERTM X BFAARRBERME (R4 X T) M2, B0 Tn-fra %008
RMBPBBWHEAIEER Cl. HBENY

PG| X)>PC | X <j<m j=i
H R B A T 0 2 AN F - Vase = arg max P(GH X)

P(X | CHP(CH
P(X)
HT PN TEHRAERIER, RFHER KX PX|C)PICYIT . #E PIC)
HUBEAXPCH=Si/SHHE, HRFSELXCHTHNERE AR, SENGEL
BEEEFENAT, WTHEAFEZAHEBHNEEE, HEEREY
MEPX|C), WERFHTREER. A TRETEHITY, HhENHTS
RBETHEMEMIMBE, BELBUAELEMAEMIY, BI7E BN HAEERB R
%, HH,

P(X|C)= kn; Pl | o

ﬁq:r P(C:|X)=

ﬁi Plxe | CHVT A ZR AR T8, BD P |C) = Su/ S, P Su REB M 4
LRAFERCHINGHEEL. MSRCHNIEEAY, kB NBC &
ERE LR

Visc = atgmax P(CA[TP(x | C)

AWMRRGHEE XHFE, HTEIEC, HEPWX|CPC), ¥E X8
BIRE P(X |CYPCYBERINEC, B

PX|CYP(C) > P(X |CYP(CI< j<m,j#i

SRR, NBCHEHE R FEEB MBS HE, EHENH
WMORBRET—MEENET: DELESIRBTLGTERNEZ WEHE
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ST, EULHRT, XHBTHABRESERARKELN, BEHEESH
S R R RIS AR UL A R BRI AT R, ASCR M —RET BIEMRE
BB oAb % M 74 3% EANBC, #EX NBC BB FSGE, SKHX NBCH
A RERILAL

3.4.2 EANBC B4R

BT RSSO Nt B ER X H | Ui 2 KRB R 2L
3., EANBC Sk RS BIELA Rk SR T A o BRI 4 A 2R
HEEBERR IAE:
AttriSet: HTHEBRBUYAR TE, AuriSet PHFMAR—IT&H4RBYE,
FIRAIA AT &R,
XTo:BHAHXEINR, FRAHRESAEREMNBHMEXE i, VBN
HE,
CPTr: & W MIETIE, HFHEM AttriSet Aa7 Z BN T AU BEH B &4
HEFELSBROT:
BN R STRCHE BE Tk DBF, D =X, X0, Xob,xi = (A, A2 o An' ,C) s B
B2 A, A, A REEMRE, $Ef‘gCE{CJ,CZ,.‘.Cm}%J%%UE'IEF .
WHEFEIRERS;
E—P HELFHEUSHRERBEOAELE ., SFRBAN XTr;
BB AR XTr o (B0 4830 B 9 K /N PR FFHED AttriSet
BEF: KRHEEFHBEHNEXE, S3BEA®E F&E AuriSet:
Aii=1,.4,0 <n);
BIL: HEHEREFHEEE" PC|X):
for (j=Lj<mj++) {
HE PCH:
while{l<i<i) {~ _
for (k=Lk<Ssk+4) o p(xc|C)= 8!8 ;
it+.11

HE PG| X)= P(G)f_}} pxe|Coy HGEERFEN CPIr,
BHP: SEAENRE,

for (i=Li<mi++) {

if  Max(P(Ci| X))

then BE XEXEBHC.: }
BARE: HR, RHERSC.
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1.5 EANBC LB EER SR
351 ER¥E

ARBHTANEERE UCIHLBE I8, SBEERBIIMRERX
4 8¢ (University of California, Irvine, # UCDH ., #HEIEHEEE B¥K (Dept,
of Information and Computer Sciences) Bt ., (Mik: hitpi/fwww.ies.uci.edu/~
mlearn/databases) » RETM P& 4 A H|HE S B % Vote, Tie-Tac-Toe,
Zoo ,Postoperative-Patient. THN G HEEEHENSH.

(1) Vote .

XE I FEEESENEEREE, FHEWRET Jeff Schlimmer
WX, BHAE 5 AER, 16 RHBERIARUEBRYE, FERBENSER
H, XWRHH 2B TENEE BEEEDT:

@relation Vote

@attribute Class Name {democrat,republican}
@attribute handicapped-infants{y,n}

@atiribute water-pm}e{:‘f«aastwsharing{y,n} .
@atiribute adoption-of-the-budget-resolution{y,n}
{@attribute physician-fee-freeze{v.n}

@attribute el-salvador-aid{y,n}

@attribute religious-groups-in-schoals{y,n}
@attribute anti-satellite-tesi-ban{y,n}

@aitribute aid-to-nicaraguan-contras{y,n}
@attribute mx-missile{y,n}

@attribute immigration{y,n}

@attribute synfuels-corporation-cutback{y,n}
@attribute education-spending {y,n)

@atiribute superfund-right-to-sue {y.n}
@attribute crime{y,n}

@attribute duty-free-exports{y,n}

@attribute export-administration-act-south-africa{y,n}

(2) Tic-Tac-Toe

GHRET David W, Aha, BI0H 958 M, oAREBER AR
BESE, FERUESYERE, RUBEE 2N ERNNE, BREALT:

@relation Tie-Tac-Toe

@attribute top-left-square{x,0,b}
@attribute top-middie-square{x,0,b}
@attribute top-right-square{x,0,b}
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@attribute middle-left-square{x,o0,b}

(@attribute middle-middle-square{x,o0,b}

@attribute middle-right-square{x,0,b}

@attribute bottom-left-square{x,0,b}

@attribute bottom-middle-square{x,0,b}

@attribute bottom-right-square{x,0,b}

@attribute {positive,n ative}

(3) Zoo

ZHH R IE T Richard S. Forsyth, S4L4H 101 ANSEH], 17 M &4FREHA 1
MRMBEN, FEREHAESE, BHEERLT:

(@relation zoo

@attributeanimal-name {aardvark,antelope,bass,bear,boar,buffalo,calf,carp,cat
fish,cavy,cheetah,chicken,chub,clam,crab, crayfish,crow,deer,dogfish,dolphin,dove,
duck,elephant,ﬂamingo,ﬂéa,frog,fruitbat,giraffe,girl,gnat,goat,gorilla,gull,haddock
;hamster,hare,hawk, herring,honeybee.housefly kiwi,ladybird,lark,leopard,lion,lobst
er,lynx,mink,moIe,mongoose,moth,newt,octopus,opossum,oryx,ostrich,parakeet,pe
nguin,pheasant,pike,piranha,pitviper,platypus,polecat,pony,porpoise,puma,pussycat
: ,raccoon,reindeer,rhea,scorpion,seahorse,seal,sealion,seasnake,seawasp,skimmer,sk
ua,slowworm,slug,sole,sparrow,squirrel,starfish,stingray,swan,termite,toad,tortoise
;tuatara,tuna,vampire,vole,vulture, wallaby, wasp,wolf,worm,wren}

@attribute hair{0,1}

@attribute feathers{0,1}

@attribute eggs{0,1}

@attribute milk{0,1}

@attribute airborne{0,1}

@attribute aquatic ~ {0,1}

@attribute predator{0,1}

@attribute toothed  {0,1}

@attribute backbone{0,1}

{@attribute breathes{0,1}

@attribute venomous{0,1}

@attribute fins{0,1}

@attribute legs{0,2.4,5,6,8}

@attribute tail {0,1}

@attribute domestic{0,1}

@attribute catsize {0,1}
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@attribute type{1,2,3,4,5,6,7}

(4) Postoperative-Patient

BB RET Jerzy W. Grzymala-Busse, B33 9042 %M, 8 M4&HFREHY
MIANKHEE, FEREYAERE, BEFELT:

{@relation Postoperative-Patient

{@attribute L-CORE {high,mid,low}

@attribute L-SURF {high,mid,low}

@attribute L-0O2 {excellent,good,poor}

@attribute L-BP{ high , mid , low }

@attribute SURF-STBL{stable, mod-stable, unstable}

@attribute CORE-STBL {stable, mod-stable, unstable}

@attribute BP-STBL {stable, mod-stable, unstable}

{@attribute COMFORT{05,07,10,15}

@attribute decision ADM-DECS{I .S A}

352 KR FEREEIRER

—. ZRFE

WIS celeron(R)1. T0GHZ, H7E 256M

W EE: #E1E £ 4 Windows XP Professional

LR T H: Visual Foxpro6.0,Weka"™"

LW, EAMEHEANBC AR ERIELERTEEAE, MER
HWERHAEIEE, FH Weka R T I 528 T H R 4209 F 5
2, EARLEPRA 10 KR XBIESE: RBER Weka B4 4 2 1M 4
RTAMAZBUEABEEMRBEETOE, HBoRWTFERE, EHRT
BERARA 0 REXBIESE: BEERANHMASRERETLE, SRA
K.
=, ZREeR

P4 SR BOE R AW BT

Vote: [REMEM 164, ABEELERY 64

Tic-Tac-Toe: AW RBME 94, AMES£ GBS 4

Zoo: FAGREITA, ARBEHEHE 134

Postoperative-Patient: FE&HRBE 84, HABELEERYE 3 4

EANBC #i& 5 NBC HEA BRI E R % 3-2
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#3232 FRGAEFEEMELE

MR gt a4 A% SETHE

iR EHH
! B NBC EANBC
Vote 435 16 6 75, 2% 88. 3871%
Tic-Tac-Toe 958 g ] 69. 3835% 73.2497%
Zoo 101 17 13 93.0693% | 97.0297%
Postoperative-Patient 90 8 3 67.7778% | ©68.9655%

=\ EREREM

KR EEEMRXN EANBCAHREE 5 NBC # XA M HER LN
SREHBHTILE, S0 0REHE RN RE LS AL &5 8L 6
MBS, KRERHEERY, EANBC HEENAE LR BITE LA
THERFMEE, Lo RtRAEMT NBC 228 . 3 xd x 19 /> 5 I #400
FHATREERR, ERESEARNIET, SREREMEXERERNNENE, Tl
THRRRHEAMGHRIEEANTE, FRNBEAR T EIRBERLEK
B, ERRMEAMTENERESRK ANEEREERTENEFTH
— BT
36 EFENG

FENMNTET HETABEEXESITRBREATHN TS, BH-HE
FREMXED EANBC X EEHRAY, FENHAHE EANBC X EIHNHE
. Wi UCIHILE S HIESE Xt EANBC 488 NBC 4 E & 5T
i, EARMEBWEFE, EANBC 4B EMT NBC 4 %55,
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SN ETIREMERER MR R

KRENAEN G4 BRR BB T E#TH P HHFIT, BET R
TiJE o PR 2 i D1 317 4> R4 &Y SANBC, 45 T #i% SANBC 4 2K 48 7Y g 2
AN ERE R, ‘

4.1 jo) i R R

2K UL o R BB R — T R ST B AL 4 2 0, (B8 A 4 ST R
REXLETEREFFREMFENKBRR, BE T ENHEER. Ek,
AATYR BRFCRA Fh 2 DU 5 0 4 37 41 BT SR ke 4 e A 3 Do S > R B8 Mk R, TR
HEEKMXREREASGHNHGHEEREX FLREAGTAEHE TR
THAGR v SRS EBT T Bk, BATE I 0 b 8 4 5 4 8 B A A s AT
R R BN EOBEAFREE W B, EREY, FERbEMLEY
%ﬁ”ﬁﬁﬁm%ﬁﬁTu%EﬁWM%%?%ﬁm%

4.2 SRR MEHIEE A E

SOMSREMFBEE 4,4, AIH—DHE, SERERBEE, S £8
RUE. EEEZENBHNEREMEHNIFTE, SATEHEIEGEY
SRCFFREMMEXAEER, REHESIM4GRNER & MBI HEY
ERIOFHE, FEPHEORIEEREHETHE, FHERNELLERY
ERMEMRERFTBEREN, TUMFELRESELE. EAEERBNT.

(DABEEEESHT, BRIEE S = (4, 4,..... 40} ;

Q)RBERBEEANHN m;

(D WEFERMEBYEZ 6 KB A X w4, 4);

(DHFFFIRUHEENBEHEXENEYE Ev);

(B) IR FRIE By (A) BT E &R FE T H5,

EBFEREH mE, HERUERABBREES, FNBEHES THE.

BHEERESW
BENE—HMrRAEFERMBH BMELE, SABETFNERER
O((AttriSet-1)%), HIENE M HFMERE S Omlogn).
4.3 BT 35 IR PR TE & U7 53 24488 SANBC
4.3.1 MM EEENTHAR
LTSS REGBEE (4 L AV — AU, s BEEMBEY
KRS S MEE, L {anar,..a} (BETH (s152)) BT Ko B, oo NH
FEBMAER AR IR R R,
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Pis2] ¢,

Py el

Plg | s,82) =
= f-P(s2} e, ) Pler| s1) (1

HEF pR—IFEMLETF, BHE si={ana0,..au),5 = {an, an,...aw .}, 37+ BT
B oMabl, nPHEBUERAMGMHIMN, WX (DARFHD

Plci| s1,52) = B Plerl an, dinye..ttta - P(52| €y, a1, Gk, lla)
: n—ar
= - P{or| av, aheye. i) - T1 PQan | €1, @iy @iageneolin) (2}
i=l

ROQBRBREZONHEMERBYE B an,an.an ) 2B F 4T H, %E
WHMARNM RSy ERES, NHELNHHETEREAXEETHEN &
MuMEE. IPMEROBRENATERERESE S = {40, 4u,....4u} FEBHREAD
B, mRERSTREENTIEEE, FBTERERES. XaT

Plo | ar, arayeennatia) = 7 - P} - ﬁP(ak, | €, sy Qg e @i 1) (3)
=]

HeyB—AEMERT, BA@ORAR@QESHEN, 8

m R
P(g|susa) = oy [ ] Plav| o, au,ao,....an ) - T | Plac | ik, Qi)
=i

i=l

= B-y-P(e)-T [ Plaw) o K(aw)) [ ] Plas | o K@)

i=l

= -7 P(o) ]| Plav] e Kia))

i=]

i=]

o« P(c;)- f]P(a,- le, K(a))

RFKa)RAMERKEE A E KL BRE, £ 45, N
K(4) = (A, dic,.... Aw) 1 Ar€ S2,0 W K(A) = (An, Ay Ate- ) o

432 ETRBRAIRE 8 N H-# 45 2% SANBC

ETERMEBEMN NS RERENHPENN R ERYERETT
TR Ml SANBC AKX RER EIZBMEE S = (Lo, dinyedi} S HIE
BT BHTUERBXR. SESNC, 298EFH S BERELEMA M T, S
FERETLS2F S BEMERRIE A, BETUABEZ AR MM BN
FAF RN RN HE S, ATTMEH SANBC ER,
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T4 E R — LW {a,az...a), TH
Vsanse = argmaxP(c;)f]P{a:lCJ,K(ar}) 0F= C‘J‘f?ﬁﬂ@ﬁ:&ﬂ%%*ﬂ\'% uﬁ;}%%
i=]

B

BN D= (X0, X2, X} 0= (A A o ' O, HF A Ao A AR IR B YRS,
C ={C1,Cn,..Cn} A F B '

B X BRI,

E—: SBEBUHESHT, BEEES: = (4, A2 dn}s

B WERABRBHEANEN m;

B8 HEFERGBEZBABEERE v(4,4);

HH: FHEENFERENBEEARXENLIYE Ev(4):

EHL: WETHEEyUYVEBHITEMBEEFHS.

BAL: BEREN mE, BEEHBRABRBEEES, FABEMHE S+
i
%ﬁﬁ:ﬁﬁﬁ%%#ﬁ%mmcmmmﬂmﬁﬂm@me

B SRBRS,
Bhib: EH, WHEES .
BTFEL. N WPHNEEESE =% BANBC E5:FEHENEH, EHA
LG, THEEEX Pl K@) Mt EHEHTHERNE.

433 P(ai| ¢, K(a) Bt EH &

TELLERA A L, W P o, K(a) B B A4
BEEH m M CLCy,..Co, BRIER A, HEMEEA {a,an,.....au}

SANBC 5 i 5% b & M 2 43 55 %
P(C =¢1, Ax = an) PC=c,dr=m) ,.,.., P(C=o1, 4k = ay)

P(C =2, Ar = an1) PC=cr,Av=ar2) ..., P(C =c2, 4k = ay)

......

P(C =cm, Ax = an) PC=cmAr=ar)_..... P(C = ¢m, Ak = ay)

Pla| o, A) BT E T E R

Plai| el,am) = P(x = a,C = ey, v = an)/ P(C = 1, Ak = qu)
Plailoyan)y = P{x = a,C = ¢, 4 = an)/ P(C = 1, A = ai2)
Plai| enan) = P(x = a,C = ¢, Ak = ay)/ P(C = er, Ak = ay)
P(ai| c2,an) = P(x = ai,C = c2, Av = an) / P(C = ¢2, Ar = an)
Plai| c2,ai2) = P(x = a,C = €2, A = a2}/ P(C = c2, 4r = au2)
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Plai| c2,a%) = P(x = a1, C = 2, Ak = aw}/ P(C = c2, Av = awy)

Plai| co,an) = P(x = ai,C = cm, Ak = ax) | P(C = cw, Ak = an)
Plai| em,ai2) = P(x = ai,C = cm, Ax = ai2)/ P(C = ¢m, Ax = ai2)

Plai| coyai) = P(x = a;,C = cm, A = aw) | P(C = cm, At = ax)

BT LLE, SANBC EEAEIABEME, HEMBXZA—EHRE,
MTTRS T &SR ETEE, REEENERA AR Lo XEEE

Prigm, E4EMERRFRIER.

4.4 SANBC LRER RS H

4.4.1 LHEHHE

SHREEXHE=ZFENAMN=1 LB HIEE Vote. Tic-Tac-Toe !

Postoperative-Patient

442 LRFEH

B 1 3 55 -
AR
LETA:
KL

celeron(R)1. 70GHZ, 4 #F 256M

i 1E & 48 Windows XP Professional

Visual Foxpro6.0,Weka

HEMA SANBC 4 RBERAN =4/ LRUBEHITNHE. RRF
M Weka REPHENHHARTAN=ALRHEFRELHT 2, 20BE
PFEESRNERE, BEBEINAMIRERHATHE, RRELR.
SHRERMTRE 4-1 Fiox:

R4l WHEEIEERBILE

FREHRE
BIEE TR | BT SANBC -
NBC
m=1 m=2

Vote 435 16 75. 6% 52. 8358% 95. 5223%

Tic-Tac-Toe 958 9 69. 8015% 77.9519% 81.1912%

Postoperative-Patient 90 8 74.7126% 75. 862% 83. 908%
4.4.3 LW &R

TR EEHKRN SANBC £+ %A 5 NBC MBI = HIEHE LRy
NREBRBHTHE, SIFEEHERANRE LTR8BS A & 85
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BHEAMEN2H, ESAMEBES>BNTFHRERNEENRR, S48 nR
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4.5 KF

AENME-—METREEESUNTH2BEBE SANBC, BHTHE
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%ﬁiﬁc
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