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Comparison of Decision Tree, Native Bayesion and Natvie Bayesion Tree
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?(Central South University, Changsha 410083, China)

3(College of Information Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: In this paper, we used the normal dataset ‘adult’ to compare the runing time, correct rate and error rate of
c4.5 decition tree , native bayesion and native bayesion tree, with the data mining tool called weka. The result shows
that: we can choose the NB Tree when the memory is big enough and the running time is undemanding; and choose
natvie bayesion when the job should be done quickly; and the c4.5(j48) decision tree is an compromising approach.

Key words: C4.5 Decition Tree; Native Bayesian; NB Tree
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A E DU b (NBTree) il & 7 C4.5 A1 DL 1 i)
A, FESrR CAS (Y U, AR AN 2R DU ik,
HPERELL I E A E R .

2 SERODI

Adult Data Set 57 Il Z- 4t 42 32561 7%, Wik
itk 16281 45, 7R HARIE M Salary, 4GRS
(age). #A (education). HA MV (occupation) it i Kk F K7
L% (Salary) s 75 KT 50K, SE5 0 SR 40 R

(DM AT ATHEN weka 8 H 3%, A4S java -
Xmx1408m - jar weka.jar i&17 weka.

(2) #EXN Explorer [fifi, i%+% Preprocess, %1l
ZiBE 4 adult_train.arff, 7602 @PE bk Salary.

(3) #EA Classify [itR, M classifier H &P o5
%, M Test Option £ “usingtraining set™ £ #% 5
FIE “Salary” | it Start” FAYIZ%

(4) V2R, T Dk PR U, A X
B Uk i) 77 204 2 HOR B R A, IR LT 2
Tt (I T SN ) G G

(5) rRAILIEF

EFF 148 FHiL: weka --> classifiers --> trees --> J48
(C4.5 YLsEmiE), WESHH “-C0.25-M 17 ;

% Naive Bayes Hyk: weka --> classifiers -->
bayes --> Naive Bayes(#h 2 UL ii7):;

EFE NBtree 577 weka --> classifiers --> trees -->
NBTree(4M25 DL H744),Na?ve Bayes #11 NBTree ik
TSR RHINGAE B5 )88 5 B, I Test

Option "% “Supplied test set” , ZEEIIRAELI

adult_test.arff, {8 ] A ] 73 ALY 53 550 08 il 18 B K A
BEAT 73 FETH.

%
¥

|
*

3 mRLER

TEZHHR A /2K b, T J48(C4.5 HRIEM),
kb2 DU 7 26 4%, Ab 2R DL ik (NBTree) = 728
B, Xy Le oy By ooy 2R a5 BRI PERE. =Rl IR
(1) 3 REVE I 4y A5 R 1 Pfros:

F 1 AFEEVEET Adult BOHRAE )4 245 R

Gy R il (s) IR ES IRFERE
J48 7.55 85.9652% 14.0348%
Naive Bayes 0.25 83.1276 % 16.8724 %
Naive Bayes Tree 46.34 86.2293 % 13.7707 %
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MEEEHE T LA 1, NBTree(Naive Bayes Tree)
DRELIO RO L J48(FHE M) A Naive Bayes(Fh 3 I
T SV B 47— 4% NBTree fili & 7 J48 FIAN 25 DLnf-
Hr SRR A5

4 HRH
4.1 J48(C4.5 REE L)
FLRERAR Y RECR IR 2 Pro:
R 2 J48(CA.5 YHth) kA AdultZdindk LY
Y et S

Predicted Class

Y

—

Actual by Class=a Class=b
Class Class=a U = 11579 V =856
Class =b X =1429 Y=2417

VERE: a: Salary <=50K, b : Salary >50K; U 3R/~ 5E
bR L85 KT 50K, Jf HAr 345 Rtk 7 ok T 50K 1)
SEBIAEL VRN SERR TR 50K, I HAr 24 A
Bk o /N T4 T 50K S BIAN G X RonsEfr L
NTEET 50K, I HAr 384 BRI 73 ok T 50K (15K
BN V ROR PR L8/ T4 50K, Jf HArJegh i)
R4y /N T2 50K RS54 %

S ZRIEHIH S BI %0 H . Right=U+Y=11556+2421=
13996, 4> ZEH RN SEHI 4L H Wrong=X+V=1425+879 =
2285. 4)ifERf% Yy 13996 / 16281 85.9652 %, %)
KR % 2285 / 16281 = 14.0348 %. C4.5 Yifif 44
V4D I R G W )k 2 (15 42 %) I F-Measure
JEhrlpE 3 Pior:

. 3 J48(CA.5 YesE i)k
75 Adult $di 4 B o K 0R

Class Precision Recall F-Measure
Salary <= 50K 0.89 0.931 0.91
Salary >50K 0.738 0.628 0.679

R Recall(r), K& R (JREN A 42 5%) K on IE Mt 7
LK T (B3 /I T-45T)50K 1S9 AN 4l AT
TR T (B0 /N T 45 T)50K S5 i) A i L
Precision(p), A% /% (ErifE4), RoRr L7 KT (5
H/NTAET)B0K (SN Ko, bR b L g ELSE R
F (B FH N T4 F)50K RS2 B A B i b
F-Measure {0185 4R FI Al A 45 45 2] — i, M7+
(-1 .
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il 4n:

X¥F a: Salary <= 50K

&% Recall(r) = U /(U + V)= 11575 /(11575 +
860)= 93.1%

FE A% Precision (P) = U /(U + X)= 11575 /(11575
+1887)= 89%

F-Measure = 2*r*p /(r + p)= 2*U /(2*U + V + X)=
91%

Xt b: Salary >50K

K& % Recall(r) = Y /(X + Y)= 2417 /(1429 +
2417)= 62.8%

FiHf1°% Precision (P) = Y /(Y + V)= 1959 /(1959 +
860)= 73.8%

F-Measure = 2*r*p /(r + p)= 2*Y /(2*Y + V + X)=

67.9%
JA8(HD 4.5 57E) B 1D3 SIS e, SLA
Bl S 0 59 B R K12 25T, 45 I
BRILR] T 86% /Ay, 73RN KMAE 7.5 0, %5
VR T 1D3 SV R T R S MG 540 1 e o (R 1
Iy BRI JEAEBY), MR 8 E S Bk 2 T Lz
).

Weka ¢ J48 Sk AT A2 How] BLIF Y.
-C(Confidence Factor, & {5 K1), EASH 73,
DR B BT, DLARAS — CE InRe R (b, B A
TR RAT — BT — IR, -M, BB 73 SR 11 -
R BB AT I S B, B AR AR R T A
WK SRR, T SO, 73 2R AR IR 4 P

K4 CAS SRR 53 NS BE IR 52

-C -M TR A DR
0.25 1 85.9652% 14.0348%
0.25 2 . 85.8485‘;"/0 14.1515 %
05 g 18 ' 85.1176% 14.8824%
0.5 2 85.3572% 14.6428

4.2 Naive Bayes(# % U Hf)
Fb2E DL o> AR 10 53 45 H =k 5 s
5 ANEUUH-ELVAE Adult Bodl 4 b o2 gt B

Predicted Class

Actual Class = a Class =b
Class Class = a U = 11575 V =860
Class=b X =1887 Y =1959

S EIERAI S % H : Right = U + Y = 11575 +
1959 = 13534, 7r2REH RIS FIEH Wrong = X +V =
1887 + 860 = 2747. 73 JSHEHIR Yy 13534 / 16281 =
83.1276 %, ZrIARRAE Ny 2747 [ 16281 = 16.8724 %.
K2R DL 23 2R 3R 0 R RS FE (B HER), IR AR (E 4
F)HI F-Measure Fabr iR 6 fTn:

6 AME UM EAAE Adult B4 E o S )

Class Precision Recall F-Measure
Salary <= 50K 0.8598 0.9308 “-, 0.894
Salary >50K 0.6949 _0.5094 0.588

Fh 3R LA Bk T o il FEAR K et 222, &
A A 115 T P 22 PR e ST, A P e 1 7 v A
FEASPR SR S B0 M T DA% 49 20 v T B K I
A, I HFEAE P B IR ORI HE /.

4.3 NB Tree(#} 2= A H#xt)

AR DUk 3 2 45 e 7 pro:

KT FNE DI TR AE Adult BESE 2l IR

Predicted Class

Actual Class = a Class =b
Class Class = a U = 11569 V = 866
Class = b X =1376 Y = 2470

S EIERA S % H : Right = U + Y = 11569 +
2470 = 14039, 73 2RETEI S5 H Wrong = X + V =
1376 + 866 = 2242. 4 Uk A, 151039 / 16281 =
86.2293 %, 4rA4EIRE N 2242/ 16281 = 13.7707%.
F22 DU ARG R R (A ), Ry (5 A A A
F-M&asure $&hr 11 8 Fir:

K8 RN R Adult SORAE 5%

Class Precision Recall F-Measure
Salary <= 50K 0.894 0.93 0.912
Salary >50K 0.74 0.642 0.688

Kb DI 43 2R 55T CA5 SVERTAN R DLt
Wy KA R, AE CAL TRIERI IR BE— A R4
3% DU VA BEAT S0 AIE, 45 T LY A e

R IR

5 45

A2 4 Sk IR RE LU — o S R L
e, ATARAEPE S stk DL R nT E AR 1 55 T LA T
ATLREE, A BT R I AT T — AN L,
w2k 9 fror:
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® 9 Adult Bl ERASRISEXS B i

A B[] (s) E A% PRI EIRGE 3 bR AR AR
148 7.55 85.9652% 14.0348% 1E AR A Gt By
Naive Bayes 0.25 83.1276 % 16.8724 % T AR AL B
Naive Bayes Tree 46.34 86.2293 % 13.7707 % TE AR B ATLLAZ By

sk — FRCHR 2 A A R SR AR (1 R
AP P — R BB A B R OK, S b B R
AT PRARPE TR 2] SR IR JE 15 75 5 PR

J48(C4.5) 5 i) e ID3 HykMy e, W LAZ 282k
Hells, AT TS BB (9T L), CA5 BA R B
RUE, WA BI85, IWFEA I B PE P R B
FF Do S (0 Jw 1k, — 25— 25 AR A i
SRR PR SRR, TT LA B p SRR R SO ). 1%
FLFET AP G AR, A Al W B K, 5
R AT TR A 0 1)

C4.5 BILPAE oy JSHN 5 T HAR, WERf 2R,
o B oy A TCAT AT K, I FH T4 T 0 4 il 28R L
B

KR DU — P gk (2% X 7, e gk
MK FREAR PGt 28 A e 50 ME e, 4R 5 T DLt
Hr A SO B 1k 2 T A B AhT), Skt R — AN R
IS 1) Fe AT T B2 A, b 28 DL 3T A Ak B AN A
R R RGP ORI 2N, ORI
HFGe gk BIrishi, £ 5 R 554.

F 2% DU (NB Tree) il &5 T C4.5 A1 L i) B8
R, TE5XE CA5 [FINEY RURE, A AN 32 DU A7 U 1%,

FAERELLPE B AT HL R, NBtree SO L RIET WA

PR, BRI — AN BRI ) . S, PR )
N3 4 Covertype, NBTree Sidaa i HL L T

L}
*

"
-
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PWAFANE, weka =JF 1EH B H S OLAEE A7 2G 1,

Java EFAEZWE 1408M, AL LRSI RV, (Hik
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