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Application of the Decision Tree in the Computer. Rank Examination
DING Yong, WU Yu-Yan

(Department of Computer Science and Technology, I\fanjing University of Science and Technology, Taizhou 225300, China)

Abstract: Jiangsu Computer R;mk Examination is a examination mechanism formed by Education Department, which
gains the attention of universities and students. F irst, based on data collected from previous students’ exeamination, this
paper uses Information Gain and ID3 algorithm to construct a decision tree. Then, this paper extracts the classification
rules from the decision tree, and discovers these rules of the accuracy and coverage. Finally, this paper predicts the
ability of students to pass the exam by these rules. Experiments indicate that the decision tree has accurate prediction,
which can dig out the key factors affecting students to pass the grade examination and plays a crucial role in the course
teaching.
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$79):: Generate Decision Tree
WA YIZFEA DataSets(D)
{3k IR Y4 Attributes, £ 2 2 1k
v YRSRER
Jii:
(1) Bl RN,
(2) If D H i 7cdlJE T [7—38 C then
(3)  REINAERIA AL B C ORI
(4) If attributes 2% then
(5)  REINAERHAT R, AR AT
(6) JEFF attributes " EAT i = 25 (Gain)
(e M 11 hi4 24 1k (split_attribute) ;
(7) fEH splitiattri.bute FRIc T s N;
(8) For split_attribute [{JEEAN B PE(H Vi
()  HE N K AEIEN split_attribute=Vi
731
(10) % DiJ& D Tifi A split_attribute=Vi (53844
(11) IF Di 4% then
(12) =N AUN, bR
(13) Else
(14) Jn—A~H Generate Decision Tree (Di,
attributes-split_attribute)i& [F] {35 £1;
(15) End for
12 EEHEEIHE
D3 SR SR R IR REA g T £
an(Gain) [ TH5L, Xk D HOmAiedbn s C WAT K0
TR B At FeR:

Info(D) = —ipi log?! (1)
i=1

st Pz b perocats 72 G, 0
K EHIgm s, ISR CL 20 4 i 1 6 2508k 2.

Info(D) 3 Fx K D [HI%H.
feised% A J X5y D P gedl, B A v A
[Flfft{al,a2,a3....av}, FHJETE A K D KI5k v A1k
{D1,D2,..Dv}, L Dj M FEARTEJEYE A _ERA AR

MM aj(=1,2,...v). B Dij /& T4k Dj 12K Ci BIFEARL,
i1 A XI5 e S PT EEAE R A 2 Ko

InfOA(D)zzv:%x Info(Dj) 2)
j=1

step, 1M0OCDD) g A 140 742 Dj 7 5 10 9
BER. G RN T RS9 D MIEERY
BT A BRI D G B2 2z, AR 3 %
w Gain(A) = Info(D)~ lh,fo'g(D) G
C4.5 FA ID3 SVL K HERT BT T il sefi
T B TR AR IS, ST A BRI 5
D I S, AR 4 75
GainRatio(A) = %((AA))
“4)
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U F 2o s e @ v 2 R, T
IF-THEN [FJEAKZFIR. IF S A A ERUNRETAE, Then
PR FRAE UG 1. FE T SFAR BRI (5 5 v
FERE P BT SRR SR, AN
O — 2R, A BB i — AN,
-7 P RO S Then A2, SEWIF.
5735 Generate Rules(Node)
BN P (Decision_Tree) \ \

i B (Rules) >
i %

(1)Node=Root // M1
(2)If Node A 4% then
(3)  for all Child in Node /4> 15 &

4) if Child=M 715 i then

5) Ruls.left=Child.Name;

6) Rules.right=Child.Type;

(7) Genarate(Child) /3% )11 JT]
®) Else

) Return /3R [A] F— 7275
(10)  End for

(11)End If

(12)Return Rules /3% [F]H 0
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foundation exercises theory machine pass
yes yes H M yes
no yes M H yes
no no H M yes il
yes no L i, ‘ no
no yes Nt M . M yes
yes no L M no
no no L L no
no no M L no
yes yes L M yes
no no L L no
yes yes L L no
no no L L no
no no M M no
no yes L L no
yes no L M no

2.2 MR ,
T T YA D S, e it s
P 125 . KA
Stepl #4140 B (pass) K . JRIE pass
HPNAIFE(yes, no), 1HHM yes 1A 5 Aocdl, {H
H no [0 10 NTCAL, B D g2l 4 (ke (s

/E\j"]:
10 10

5 5 ,
Info(D) = ——log, () — —log, (-) = 0.918296(ir
(D) =15 log, (5) — 15 log2 (7) ()

Step2 THELIAERAN BN D el 2K 1Y
fi 8. J&PE foundation A MANA[Fl{E(yes, no), fH N
yes 15 6 MICLCHF pass X434 2 4> yes, 4 4 no),
{85 no I 9 A IT4L (s pass X143 4 3 /> yes, 6 /) no).
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i, T @M foundation Xt Dt ot R4 (K (5
o

6 2
INfO toundation (D) = —*(

2.4 4
—Zlog, (5)——=log, (—
15 p g2(6) P g2(6))

9 .3 3.6 6 ‘
+—x(-=log, () ——log, (=)) = 0.918296(f;
5 (g los2 Q) -Flog2 () (D)

[ P
6 4 4 2 2
Info (D) =—x(——1 —)——1 —))+
exercises (D) 15X( 6 0g2(6) '6 0g2(6))
9 1 1, 8 8.4 1.) .
E X (_6 10g2 (6) —5 10g2 (5)‘) = 0.669273('&[)

5
2 2 2 4 2 2. 2 2
INfQeroy(D) = "3 (—Elogz (5)) TR (—Zlogz (Z) - Zlogz (Z)) +

9«71, 1. 8 8 ‘
—x(—=logy(<) —=log, (<)) = 0.56862 {1
15 (glom(g) ~5loa ) AN)

3

1 1 1 7 3.4 4
INfo4chine (D) = — x (——1 )N +—x(—=1 =) ——1 —)+
machine (D) ( 1 ng(l)) 15 ( 7 0g2(7) 7 0g2(7))

15

7 7 7 .
—x (—==log, (<)) = 0.459773(fi".
15X( Z 0g2(7)) (1)

step3 THELAEAN VL 15 S A

Gain( foundation) = Info(D) — Inf0 toyngation (P) = O(£7)
Gain(exercises) = Info(D) — InfOgygrcises (D) = 0.918296 —0.669273
0.249023(fi7)

Gain(theory) = Info(D) — INfoyeqry (D) = 0.918296 —0.568622
=0.349674(f1) ‘

Gain(machine) = Infa(D) = INfochine (D) = 0.918296 - 0.459773
= 0.458523(1h) '

\
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JT Generate Rules 57, #17 5i machine 7 1

AT R exercise AP AN T & machine->yes
machine->no, 71 k{70 A B IEG R RT R
BRI R4, 7 1o, S HN) R i s AEAN AL
RIELBIA 1/15(6.67%), WAL R4 I B FEAEL
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exerices->no ;A AL R3. RS, AP, F A
theory ZE S HI) RS, R6.

RLIF FALE%i=H THEN ifiif=yes

R2IF NS =M AND %52 idEll=yes
THEN i if=yes

R3IF HURS=M. AND 52 sefFlr=no
AND B /R 45=H THEN i it =yes

R4IF LS. THEN i#id=no

R5:IF FAHLES =M AND $%I58 lidE=no
AND Hi${%i=M THEN ifiid=no

R6:IF _FHLES=M AND #4552 /8AF =no
AND Fi$ %=L THEN ifiid=no

W EHLS G, W R, WA,
6.67%.

IR BRSPS, F e s, R A%
R, W 20%.

W EHURGT RS, RIS ek, BRI st
i, WA SR, WA 6.67%.
2.4 N ZyiE

HU R W L € 0 7 i S MR VAT, 4
FRAC e D i — T AL X, g eovers
) R B e ALK, Meorreet U R IEH 52K
ot 4 %, D& D o oot o4l %, W
coverage(R):nc"ﬂ, accuracy(R):M, WK

| D| covers

THELTEA R (1) 78 o5 2 A 2
coverage(R1)=6.67%,accuracy(R1)=100%
coverage(R2)=20%,accuracy(R2)=100%.
coverage(R3)=6.67%,accuracy(R3)=100%
coverage(R4)=46.67%,accuracy(R4)=100%.

coverage(R5)=6.67%,accuracy(R5)=100%
coverage(R6)=13.33%,accuracy(R6)=100%.

R 2 B85 N =07 TR R, o R ) G R
length(R), & HKIHERG% coverage(R), — &K
178 55 % accuracy(R). M3 MG B2 5 HERF 2R 11
T leng(R)*accuracy(R) I #)H J&  78 5 2 5
MAEHATHER, length(R)*accuracy(R) AL G 5 i T
length(R)*accuracy(R) /> [ K W) 5 5 W9 & AH &5,
length(R) KL E = T length(ls)/l) My, A Hr A
&5, ) accuracy(R)'%{E‘Jﬁtf’ﬁfﬁ%ﬂi;aééuracym)d\ 53
WU, T A ARRE , U e T A S T R R
/IR I 2 .

£2 I

Accurac

length(R)* Length Coverage
ok I y
accuracy(R) (R) (R)
(R)
1 R6 3 3 1 0.1333
2 R3 3 3 1 0.0667
3 RS 3 3 1 0.0667
4 R2 2 2 1 0.2
5 R4 1 1 1 0.4667
6 R1 1 1 1 0.0667
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%&%EE?EP&EHL\%EE‘EX 60045 15K, % — 8 Ll EE A
VIERFEA, SR ST e, I GRRE AR 38 v B
IR, AR T A, 5 R AR B B SE
W OLHAT X, sl Bk 3 Fow.

R 3 i E A
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SURN | i iE

Ul fif
2009 600 30% 291 129 363 57 86.4286%
2010 600 40% 253 107 310 50 86.1111%
2011 600 50% 207 93 257 43 85.6667%
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