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5.1.2  YRSRBRLLADEE AL

R FIE R SR
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PR UL JE B9 A O VA A AR B2 2% BE B B (Cost Complexity Pruning, CCP) (i %
FEAIK B9 4% (Reduced Error Pruning, REP) 35 85 4% (Pessimistic Error Pruning, PEP) \#
/NRZE BT A (Minimum Error Pruning, MEP) &5, T R/ 20 Hif P9 R 55 A 77 v L O i3 3 $ 41t
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5.2 NIES. 2 Pron PSR I YRR B9 T RS AR R AR .
K52 RRWER o« HHE

T, a(t,)=0.0125 a(t;)=0.050 a(t,)=0.0292 a ;) =0.0375
T, a(t;)=0.050 a(t,)=0.0292 a(ty)=0.0375
T, a(1,)=0.0375
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TE 4y i@ MR B B0 43R, 38 1 {7 BB 25 7 (Information Gain) #1738 7R .
Gain(A) =Info(D) — Info_A(D) (5.3)

A Info(D) FREHEE D (5 B &, Info_ ACD) ER LLUE M A #8475 %1 43 iif 45 5]
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FHARTE B9 75 38 Info_ WA (D) =0. 911, Info_%24: (D) =0. 798, Info_{5 (D) =
0. 892, A ()15 B3 25 43 Wl A Gain (AE#%) = 0. 246, Gain (YL A) = 0. 029, Gain (22 £) =
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5.2.2 C4.5 JER

C4. 5 RHLES 2 ST B i — A0 P S 5 16 L B R D S R A0 B 1 TD3 1 e ik
Bk,

C4. 5 PeSE M SIS 43 2 I T8 V9 06 6 2 0 5 2 0 M S0 25 " R AT B %
LS R4 25 A s AL L X TR AL E B R T R
AT,

Gain(A)

(Jall’lRatIO (A ) = m (5. 4)

K, Gain(A) AT 5. 2. 1 WA A7 115, SplitInfo(A) 3R 70 K15 BH . H A

K.
Splitlnfo (A ) = —]ijl % Xlog, % (5.5)

K. D FRBHEE T IREARN B0 R BARE TR A BT A 1 JE M4 50
JRRBIEE TR A T RAMEEEMIRS; D, RRBIEETEEA WESETHS
J X R AE A RE A A5
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5.

: e e 2 e A D e 2
SplitInfo (4F-#8) = 141og2 1 141og2 1 141og2 14—1.5774
: e S 8
SplitInfo (Rt A) = 14log2 1 14log2 1 14log2 14—1.5067
Splitlnfo(%ﬁz):fllog f*ilog 1:1 0

147714 1477714

~ sy O &8 8
SplitInfo (f§ ) = 1410g2 1 1410g2 1 = 0- 9852

WG 5. 2.1 WA B Gain(A) LI J (5. 4), 1] 18 GainRatio (AE#%) = 0. 156,
GainRatio (YL A) = 0. 0186, GainRatio (“# 42) = 0. 151, GainRatio (ff 1) = 0. 049,
GainRatio FF &) (115 B 38 25 R A K T LAk $6X — J& ME AR b 47 2 i Jg 1k

C4. 5 BEGkR T 1D3 BE MO0 &0 IR AE LU R JLAS 7 % 1D3 SRk A7 1 etk .

(1) FE B 25 FOR B8R M, 32 Ik 7 I 4 4% 08 4% I8 Ve i O [ 38 £ 001 22 19 R
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(3) REME 58 WX 3% 281 J8 Pk i s Ak b B

(4) REAE XS AN 58 B B4 A T Ab 3L
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5.2.3 2RI

Ay 2 [ 3B (Classification And Regression Tree, CART) )& F—Fp e . CART
B Ll Breiman 25 A2, B 2 7E S gk i 3 4 45 R - m i . CART
AL 5] A GINT 4880 (515 B B9 HE A0 ) 38 25 GINL_Gain(A) #E 1743 3t Jg@ Pk
gl

AR LS 5.2 SRR B AT HE AL S A I 902 40 R 7
SRR 3 AR, WA 3K, 153

GINICER 5 4E) =1 — {(E)Zﬂ%ﬂ:o. 48
FRAERE AR 4 ANERISE T L 15 3]

GINTCE# , 4 ) =1 —(%) -

HZAERER A 3 AL, WA AR W SE L 15 %)

. , B 3\2 (27\%]

MNH@%m%@)—LfRE>A%E>}—Q%

SFTAR IS B . GINT F8 508 25 0
GlNI_GahKf?ﬁ$)==f%

FH FIRE DY 7 8245 ) GINT_Gain (W A) =0. 4405, GINI_Gain (%% 42) =0. 3673, GINI_

Gain(f§ i) =0. 4048, e+ /MY GINT 15 B 5 15 D 73 32 o R0 95 45 0 i 1k 2R AT
I

5.2.4 BGAHLAAK

BEBL AR AR AE 1 J2 1) ] 22 BROC SRR (CCRAL— B RO X AR AS HEAT I 2551 B0 A9 — Fh 4326
Mo ZA AT Leo Breiman fil Adele Cutler £ H , FF 8 /M T Bitr . 7EHLES 2
2 BEALAR AR — AL 55 2 D S Y 2 2 A L O EL i E 7 288 ) 2 el 1 S A e o ) 28
TR E o X7 ) & 454 Breimans 19 “Bootstrap aggregating” A8 7% #1 Ho 1)
“random subspace method” ¥ & & JL R W I BE 5 .

4 5
><O.48+ﬂ><0+ﬁ><0.48—0.3429

5.3 REWEEH Python LI

T HE R Python B S 7 125 7R R SR B 0E 0 AR R . A B4 7o S R AE Y
K, SEIA 3MARERZEH, 554 Iris Setosa . Iris Versicolour, Iris Virginica, A
DIARYE BATTHY 4 ADNRRAEFEAT X 53 20 ) O = A =y B B8 AE AR B2 B i E

BEF AT LU . UCT #L A% 2% > Bo9s 48 I ol T 4005 2 A6 804 48, ok hetps://
archive, ics. uci. edu/ml/datasets/iris, A T ., AR T B8 H H scikit-learn § A% 55
4E . scikit-learn J& Python & & & 14 X HLER 22 2 b FH & SR — 2 FIRHEZR , H
FUARACH] DLl 3 scikit-learn 5 ABCHE AR . 30 AT LA 42 98 FHA2HE 22 4 BG4 R SR AR 45002 o
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by DecisionTreeClassifier() . #F DecisionTreeClassifierO) BRELT R E T 4 NS5, 7
BAE .
* criterion = gini/entropy: B L35 £ 3L JE $5 $ak 5 I ol o 2 iR 4,
 splitter = best/random: FRME BT AR, LI “REHH
“BEHL”
* max_depth = int: FIRAEHI DL SRR 185 KR BE , By (R8T AL i #0045
* min_samples_leaf = int: HRWEE M7 5 LA i FE AR KR, H T X kA
5T,

HARRIL AT (Dectree. py) :

2R FH P SR B 1 0 15 A A AR AT 40 28 U1 2 A ) 3K
# ffi F scikit — learn fEZR 5 A4l 4
from sklearn import datasets
T A BB R A AR Y, SR H)F HES 9, X 2w ZRROCR , R train_test split
B B I T AL OFUF 43 B 25 B RN 1 AR
from sklearn. model selection import cross val score
from sklearn.model selection import train test split
= R Ih T R A, B RCHE 1 25 LA B I 2 A R 4R A R 43
def init data():
N4k iris Kd 4
iris = datasets.load iris()
R4 iris BRRAE R, B A A BOE
iris feature = iris.data
AR M ivis (1 HAREUR, B0 bR 2 20
iris_target = iris. target
R B HE TR IF R 2R A R4, test_size = 0.3 KRR EUHE Y 30 % AF ik
F4E, HAR 70 s A4 ; random_state S #0441l HY 2 B2
feature train, feature test, target train, target test = train test split(iris
feature, iris target, test size= 0.3, random state = 42)
return feature train, feature test, target train, target test
# F R
if __name __ ==
= AR AR
feature train, feature test, target train, target test = init data()
R AN e ST
from sklearn. tree import DecisionTreeClassifier
# F A S KSR BE R BOA
dt_model = DecisionTreeClassifier()
= il I R AN At 2l
dt_model. fit(feature train, target train)
= FH U2 1 R 78 % D X 42 1 47 T
predict results = dt model.predict(feature test)
# S AL T I
from sklearn. metrics import accuracy score
£ X8 0 42X Y HE B R AT PRAR

print(accuracy score(predict results, target test))

1 0o

__main
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