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# node bric A C, 2R MF95 555 return

end if

if A= or D THEATE A EBUESE M then
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11: end if
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13: return

14: else
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17: end if
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feature list = RRIES %
feature_ index # riE kB R

Example

(R 38 PR SRR Hp 8 8 4 5D

AL
feature_name £ R 53BN R AR BUE
Node feature index £ R4 A B RR R
data list £ R AN A
children list £ EFHE
type AR (RAN T EAT R
CHE R ST 32 A
BRI K

file_operate. py def load data(data path, label):
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algorithm_util. py

(& A T HD

def data processing(train rate, data list):

"R A AR e L O3 T 48 I SR AR AR B SR AN RE AR B 2

Configuration

i iR TR B e ED

A

DATA PATH = "../data/nursery.data" = BUE AR
TRAIN RATE = 0.7 # I 4E Lk

DecisionTree

R AR CA. 5 F D
PRI K
def creat tree(node) :

def test(test list, classifier):

I e S e

def select best feature(temp data list):

"R RLEERI AR

def get info gain ratio(temp data list, feature index):
"SRR R (B2

def calc_ent(temp data list):
"R 4 R A R

def get label count(temp data list):
IR R 9 T A S LA

def get feature key map(temp data list, feature index):

" BRHR S R AR B AN TR HCE

def get split data list(temp data list, feature index, feature name):

"R 5 T M (0 5 B
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def judge whole cnt(node) :

" W R R AR 28 R A R R A
def judge feature used(node) :

AR SRR T R 5

def majority vote(temp data list):

LRIRL}

U 2R T A 53 JE 0 AR AR B 52, TSR FH 22 B0 B O 3k R Y 2

DecisionTree

def print tree path(node) :

ST EN YRR AR ()
def judge type(data, node) :
" — 5 B A 0 )
def calc_accuracy(truth, prediction):
" SRR O
(FEERATD
Bk

main. py

def main():

Example HIR AR Bl Ko J2 48 — 2L B AT Z R R E R An 2 AR A . Node HIK
iR P T BT e T AR 58 . file_operate. py SCHF IR HE AT SCHF Y 32
APRAE . algorithm_util. py FIR 8 38 5 35 T R, 60 45 4 4l 52 400 23 )il 25 4 A ik
£ . Configuration FR i iR 531 1 AH OC T & L 40 38 A B9 SCPF % 42 AN R B2 1 L )
DecisionTree HISE iR PSR C4. 5 B35, A 4G FRAE 2 88 DL S SR RE A9 A2 L. main.
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3.2.2 BaoUY

DecisionTree Z$H A T8 19 7 2 AR 3R =0 G- DI BRI T .

def calc accuracy(self, truth: list, prediction: list):

T PR SRR 0 2 4 B HE B R
:param truth: ESZ52%
:param prediction: T3
:return: HEHHR

# R

if len(truth) == 0:

return 0

O 0O 39 o U s W N -

[
= o

else:

=
N

return sum(map(lambda x, y: 1 if x == y else 0, truth, prediction)) /
len(truth)

—
w

7t DecisionTree 28 /1, 71580 3 1 A 2 4400 )5 - MR 3 (3-6) T8 — AN AE o, RO,
SRIG MR 2 (3-7) TH 55 I e %1 48 25 BU d5e K 9 5 AE 1 Sk R 0 BB E n AR AE . B iR
WF.

1 def get info gain ratio(self, temp data list: list, feature index: int):
9 Wi

3 T4 RE R AR A {5 B 1 25

4 :param temp data list: Il Bt 5045 4

5 :param feature index:4HfiFZ& 5|

6 :return: 45 E RR1E B 15 B 25 L

7

8

9

wnwon

# AR
ent = self.calc ent(temp data list)
10 condition ent = 0
11 feature ent = 0
12 feature key map = self.get feature key map(temp data list, feature index)

13 for feature name in feature key map:



14 split data list = self.get split data list(temp data list,
15 feature index, feature name)

16 p = len(split data list) / len(temp data list)

17 # R 5y IS B A Y A

18 split data list ent = p * self.calc ent(split data list)
19 R B AR B R E R B AR

20 feature ent for one = —p * math.log(p) / math.log(2.0)
21 condition ent += split_data list_ent

22 feature ent += feature ent for one

23 # it AE R

24 if (ent — condition ent) == 0:

25 info_gain ratio = 0

26 else:

27 info gain ratio = (ent - condition ent) / feature ent

28 return info gain ratio

29

TE DecisionTree 25, 5 35 2 {9 bR EIE 18 9 A B D SR A, HAR IR .

1 def create tree(self, node: model. Node) :

2 wirn

3 ) 3 e AR

4 :param node: 5 &

5 :return:

6 Wi

7 # PR LR S FRAE

8 best feature = self.select best feature(node.data list)
9 # N AP AL B REA SE AR TR — 280, TE AR A3 (G IH R [l 1)
10 if self. judge whole cnt(node) :

11 type = node.data list[0].feature index

12 node. type = type

13 return

14 # HETRHIEE B A, TEEE R 4r (G IHR [ H 1T 2)

15 if self. judge feature used(node) :

16 = HURE A B 2 1 28 )

17 type = self.majority vote(node.data list)

18 node. type = type
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19 return

20 £ OYHTY RS AR S A, ANRER S, BB R 23 A BRI Y AR (8 A
21 &[] A 3)

22 if len(node.data list) == 0:

23 return

24 else:

25 children list = []

26 feature key map = self.get feature key map(node.data list, best feature)
27 for feature name in feature key map:

28 data list = self.get split data list(node.data list,

28 best feature, feature name)
30 OB A Y JE P, T nul 1" AR

31 for data in data list:

32 data. feature list[best feature] = "null"

33 child tree = model.Node(feature name, best feature, data list)
34 By S|

35 self.create tree(child tree)

36 children list.append(child tree)

37 node. children list = children list

38

PR SRR A i S8 I BT 4 A R AR Bl AT DO ) o 2 BRI T

1 def judge type(self, data: model.Example, node: model. Node) :
9 Wi

3 i Wy — 2% 0 B a1 2 031

4 :param data: — £ 704R £ P

5 :param node: 5 &

6 :return: E{{E2K 5|

7 Wi

8 F A0 M AL, DR (8] 2 R 2R

9 if node. type is not None:

10 return node. type

11 F 0 J7T R A A 3R, FR B N RRAE DL KO R A
12 else:

13 feature list = data.feature list

14 children list = node.children list



15 for child node in children list:

16 feature index = child node. feature index

17 feature_name = child node. feature name

18 if feature list[feature index] == feature name:
19 return self. judge type(data, child node)

20

* 3.3 SCIREE

FAMTR L BIE 1 B UCK $HE B (N 41k 4% 22 : http: //archive. ics. uci. edu/ml/) , %X
P “nursery. data”J&— 4l JL B B P8 45 CBdE T 2 M dik  http: //archive. ics. uci. edu/
ml/machine-learning-databases/nursery/nursery. data) , Z 88 £ A& 12 960 ™ AF L

W A B KBRS UL e B AT A, HERG T E Bk 3-3 Fis,
*F33 HE&EZRITER

parents usual, pretentious, great_pret

has_nurs proper, less_proper, improper, critical, very_crit

form complete, completed, incomplete, foster

children 1, 2, 3, more

housing convenient, less_conv, critical

finance convenient, inconv

social non-prob, slightly_prob, problematic

health recommended, priority, not_recom

5 classes not_recom, recommend, very_recom, priority, spec_prior

* 3.4 LBER

3.4.1 iR n

il P A BBl A X C4. 5 B30k A 0 A BB ) )1 0 25 40 92 0300 3 40 4 ) L 491
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F34 WHAER

{7—priority—> {1—critical—>> { 0—usual—>> {4—less_conv—>
{3—3—>>:spec_prior} {3—2—>{2—complete—>>; priority} {2
e e SRR (B 4r) | foster—>>: spec _ prior |

more— > ; spec_ prior} | {

{ 2—completed—>>: priority } «:-+ {3—
5——convenient— > ; priority } } } } {7—not _
recom— > :not_recom}

3 1E 1 % 0.974022633744856

B 47 ] 546ms

3.4.2 R0 r

WL I R HICHE 1) S 56 245 SR T % 3 3k SR R A S 1 20 B0 L B B
fift o AP A2 AT B IR A0 0 ELIE B R0 o, B e I 4. 5 Bk T B R R o A
B RS

SR FEA M s 115 B0 F . C4L 5 Sk x4 B dis e &G . P A 4.
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