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RE-MY (Decision Tree) EEREFITHI—EZL, FAER—MEANSXSEEFNGE. HEER, RENE
IR DRI, XBER(IEZTNCHEN, FEBARTHERIEN.

fra2ReRM
LEHA ISR

TRIBZREY
EWELE
FERIE?

B EERGF, BAVREZIERE: RRNEENARMENTZEND, HNTIABE—EEORITRIER, HalkA
MERHITHRT . EXE, FHIFETH=ITHE:

PR 588

RER iRAHa, g

PETR BAEHataLa, EHIEENE—F, HOBAILUARSS

MR REHE, REHE, HIEENE—FR. SIHPRBRE—SGIRE
FRETRMFHR AR MBENT RS, BERIFTRNERXTR, 2—MIRFHR. mEEENN.

HATTLUERFHEIER—Dif-thenfINAIEES. R RIMEEIRI-thenRNAITFIERX AT
o HRRNIAVIRT REIM TS mAYE— R EEE— SN
o BZELPETRIVHEINERNNFRY, BHTRIRFENNENNES

RERMAVESZEE N AYif-thenRUESE—NEEIMER: BFFERS. HiER, 88— ThEkwN
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=, RRMAEEESTE

ERRRNEDRNB— T REMREE, BARIBNEEBSIEE, NREIENEREIN, B2SHRERE
PBRPHERMRIBRT(RAVREN, RHIRRE, ERMIERBEAHIY, oaSHRETAEHD IR
PFRORTRN, WNEIEHEREANE, RRNATTESEENROAE.

IREERINEITENR? B, X—IETLMHEA3 N SR FDEE, RERMIEAIRRNIIER,, K TEEER
7, HEMEIEFH e KR EFEITHE.

1. 4F1E%EIF

FHEEERRRRERMAERY SFHETE, EERNETIZBONIGEIEEE 7 RENRNHE. XFTLURER
RME IR, WRFB—MHBHTHRNER S RNERIBRANES, WRXMHERRENE
BERY, 20 HIEIX SRR F IR EM AR,

ARAASRIEERRMANHERIDVE? —ARME, BEENSEERMIRT, BMNAFRREMNS X SAE2RES
REJgEETRE—KA, EHMETRIMEE (purity) BRHS.

THE=AERTVRARENREEITRE, & — M ErIRAEEREIVKES.

FELfRERF, BIVEGENEERFEE. EEREEERERESM, thil: K. g5k ERE.
XEBHAERNEE, BIUEERE, XIPMEFRETERIEZR R EEXR.
1.1 ERERITEERLY
WEMAEEHIEE. EERICSHERIT, BERTEIZEFHELHNEER.
BRELRIEARESDR—HENEER, BiXFERNz;, BLAzERENS:
l(zi) = —logap(z;)

Hrbp(z; ) 2IEFEZ 0 BT,
‘g L, FAITLUBRIFEXRAIGER. ATIHER, RIIEETEREXIIMEYREESHEREIZEEE
FHIEZ), B TTERATEER:

Ent(D) = — Zn;p(wi)logzp(wi)

Ent(D) i), MIDKTEEETHIE.
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ERENpythonfSABEI T :

win

ERELINRE: TTEELE
SEURER:
dataset: JRIAEUESE
IR[E]:
ent : HREIHE
def caleEnt(datasSet):
n = dataSet.shape[0]
iset = dataSet.iloc[:,-1].value_counts()
p = iset/n
ent = (-p*np.Tlog2(p)).sum(Q)
return ent

DB ERGEFEEIR G, FIIRIEEIRS, BRSNS

No. no surfacing
1 1

2 1

3 1

4 0

5 0

= BFEMEIE

#OEEIES
import numpy as np
import pandas as pd

def createbataset():
row_data = {'no surfacing':[1,1,1,0,0],
'flippers':[1,1,0,1,1],

'fish':['yes','yes','no','no','no"]}

dataset = pd.DataFrame(row_data)
return dataSet

dataSet = createDataSet()
datasSet

calEnt(dataset)

B, ERNTEEMES. EMNEREGHIEIENNS.
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1.2 (SR8
(ERU8E (Information Gain) FIHBEATEIMELTRIEEHSE THETF I RBERBCE. BXEET

BR, ERHEFTRINSERIEEREERM, MERERMLCR R TIEIE,
RREHE BV N TREEE {a' , a?,. ... .. ,aV } B EEaXI A SIREDIHTHIS, NEFEVAD A,

HPBvI DX T RES T DFEERE a EBUEN RIS, 1C8D° IR EERBIHTEATTEH DR
SRE, BEREARNS XTI RIESHNEREARE, SOXTRWTNE|DY|/| D] XHEFMBRIANELE.

FRLAMERIE AT E AN

1D°
D]

”

Gain(D,a) = Ent(D) — Y ~— Ent(D")
v=1

BRAIFAE—T, 1SR 0F ISR

2
Gain('nosur facing') = Ent(D) — [%Ent(Dl) + gEnt(D2)]

3 2 2 1 1 2 2 2
= calEnt(dataSet) — [g (—glogg 3 glogg 5) + g(— Elogg 5)]
=0.97 — 0.55
= 0.42
a=(3/5)*(-(2/3)*np.1092(2/3)-(1/3)*np.T0og2(1/3))
caleEnt(dataSet)-a
BEERNAZE, BITLABE17I0EEEmtEERR, £5R/90.17
2. R EER(E RSN
YD EEENSENENRIEFERAERIEE, MEER TERRNAGME.
HEIhRe: RIBERERIERERESIRETI DRI
SRS
dataset: RIAHUESE
IR[E]:
axis  BURERENSFINES]
HEFERASIHITY)
def bestsplit(dataset):
baseEnt = caleEnt(dataset) #TERIRE
bestGain = 0 #REEIEES
axis = -1 #RWERIET DS, TREE5
for i in range(dataSet.shape[1]-1): PN E T TR
Tevels= dataSet.iloc[:,i].value_counts().index #REVHE LEi5 B RrE EYE
ents = 0 #HRHF B RAYERE
for j in levels: #IHRIFINE— 1 BUEHTER
childset = dataset[dataSet.iloc[:,i]==7] #R— N F T ERYdataframe
ent = calent(childset) HIBEFE— N FH R ERE

ents += (childset.shape[0]/dataSet.shape[0])*ent #TELRIFIHIEER
#print(f'FE{i}5AERFE A {ents}")
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infoGain = baseEnt-ents T E BRI S a2
#print(f'E{1}7I9EEET A {infoGain} ")
if (infoGain > bestGain):

bestGain = infoGain HERR KGRI
axis = i #E KSR FEYINIZS|

return axis

B EEFETE, FiINE:
OGRS EILIE0.42, F15REEIEZE/0.17, 0.42>0.17, FRLAFRMIRAZERSE 05 TS EURE,
ETRE, BRI IENSIRERET D RERENERSFEMTENERES—H.

bestsplit(dataset) #IRERILERF0, BNEEHE0FISKIIDEUESE

3. IRERATETIN B EEER
BT RIENH RERERENDTINERS |, HOMATMREXNERS|, W — MEIRATETIH BURENRE

BRETNRE: IRABLATENITIRIS EURSE
SEURER:
dataset: RIAHUESE
axis: 1EEHIFIZES|
value: IEENBMHE
IR[E]:
redataset: ZIRIEESIRS B ET S ERNEIESE

def mysSplit(dataSet,axis,value):
col = dataSet.columns[axis]
redataSet = dataSet.loc[dataSet[col]==value,:].drop(col,axis=1)
return redataSet

IVFEREL, Llaxis=0, value=17/3l

mySplit(dataset,0,1)

=. BfEREN

BRIEIEEFI T NUREMERFNEIETR RN FINREER, ETFRENT: BRRnEdESE, AEET
RFHRMEENDEIESE, ATHRHETRES TR, BUABEFEERTRNDXAEEES. F—XUSZ
&, HEERA MEBEMNO TN T—MER, X MERLE, HITLUBRISEE. EE(ITLRAEES
RIRMIG RS RS

RIS RIB T ERR, BHEIFBEREE FZARNIE, X RN |1 5EERI D SRR, (BXY
RAATUH SR D KA BB AN, BHITIMENSR. SHIENREETF IS SiE BTS2
HIERIIERDSE, AWM HITTERARRN, BRXNMABRIDNERE RRRINIERE, YEEMAYRERN
HATE, EHERE R, BRI B RS IR SR,
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1. ID3&i%
MEERRINIEIZBRE, INID3, CA.5FICART, BEF (MEFILk) XAH, HINEFIDIFE,

ID3EEAIL ORERFME N R EXI RS RIS ENERAFE, SBIIRREN, BI0TER: MET =TT
8, MTRUERAUEINHINEE SR, TRERIERRARMHHEAT RAYHE, BEZFHERAEBEE
FER, BNFOREBIMERLLLETSE, WEREN, BRERIAEREE RSB LUEES
b, SEEEI—MRERMN.

BAERAIRMGR: ERBHEINHEY, &S0 THMAAEESHERENS K. NMRAEXHES
HEDE, WEE—IHTER, FHIEEH T RIEIELABTHERINSE, NP REELRERE.

2. REBIERRN

EREIheE: ETRAERISTIINEES, BITERRN

SRR
dataset: FIAEUESE (RE—FIEFE)
IR[E]:

myTree: FEFZZAORY

def createTree(dataSet):

featlist = Tist(dataSet.columns) #EEH EUREEFTERIS
class1list = dataset.iloc[:,-1].value_counts() HRINERE—HZERES

#HINRSInSHEREST RS T, SEHEEREETRE—7!
if classlist[0]==dataSet.shape[0] or dataSet.shape[l] ==

return classlist.index[0] #IRZE, IREZEIRE
axis = bestsplit(dataset) #REHHEIRESFINZES]
bestfeat = featlist[axis] #HIREBUZZERS | XS RIAIHFAE
myTree = {bestfeat:{}} #RAFHBRENSNFERER
del featlist[axis] #HHBR = RIARHIE
valuelist = set(dataset.iloc[:,axis]) #HENRETSFIRERIEE
for value in valuelist: #TE— B ER TN

myTree[bestfeat] [value] = createTree(mySplit(dataSet,axis,value))
return myTree

BEERIIETER

myTree = createTree(dataSet)
myTree

M. RERWEIEHE

MIERRIRRAERIRYESS, BIEAIER/ SRS, thERR/DIIRTE, NREIEERK, BEERREHE
AtiE). BEATHERE, BIFNZEYDBERT, EEERERERE.

B ERIIEnumpyEENsave()RE, S BEEEFEEZHEIREEN.npy XS, TERNIHEEEFER
load()RZELENH],
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#IWRITEE

np.save('myTree.npy',myTree)

#IH9IEEY
read_myTree = np.load('myTree.npy').item()
read_myTree

h. ERRRMMITEE

win

BREITNRE: X—MNMUIHSCAIFHTHZE
ST
inputTree: BARERMATRER
labels: TFHEISERIRMEAEIRES
testvec: MIREUHEIIR, IWFXINIREGRE
&ME]:
classLabel: 9ZE4ER
def classify(inputTree,labels, testvec):
firststr = next(iter(inputTree))
secondDict = inputTree[firststr]
featIndex = labels.index(firststr)
for key in secondDict.keys():
if testvec[featIndex] == key:
if type(secondDdict[key]) == dict :
classLabel classify(secondDict[key],
else:
classLabel
return classLabel

secondDict[key]

win

BREGINEE: XTMEXERHITION, FREFUNSEHIZ
SERAE:
train: Jll&E&E
test: K&
IRE]:
test: FUNEFSRAMIHEE
def acc_classify(train,test):
inputTree = createTree(train)
Tabels = Tist(train.columns)
result = []
for i in range(test.shape[0]):
testvVec = test.iloc[i,:-1]
classLabel = classify(inputTree,labels,testvec)
result.append(classLabel)
test['predict']=result
acc = (test.iloc[:,-1]==test.iloc[:,-2]).mean()
print (f"EEFRAERE9{acc}")

HRBURRNE— N R
#R—PFE
#B— T RATETIRIZRS|

labels, testvec)

#IRIEMI S A — 5%
HEUESEFT R RIS IBTR

#xHU S P E— R EURHTRER
#HEPA—Lf
#IUMZELBIR 5 25
#HEDREFRIEMNE resul tFlIzR
#HETTNERENEINX SERE—75
#HTEERER
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return test

R REEE

train = dataSet
test = dataSet.iloc[:3,:]
acc_classify(train,test)

{EASKlearnfigraphviz@ EHRERHIRILLH

SANENHE

from sklearn import tree

from sklearn.tree import DecisionTreeClassifier
import graphviz

HIFALE

Xtrain = dataSet.iloc[:,:-1]

#IRES

Ytrain = dataSet.iloc[:,-1]

Tlabels = Ytrain.unique().tolist()

Ytrain = Ytrain.apply(lambda x: labels.index(x)) #EASEEH R EFE
#HERTIIHEEY

clf = DecisionTreecClassifier()

clf = clf.fit(Xtrain, Ytrain)
tree.export_graphviz(clf)

dot_data = tree.export_graphviz(clf, out_file=None)
graphviz.Source(dot_data)

#HAEFASIIRESTIEE

dot_data = tree.export_graphviz(clf, out_file=None,
feature_names=['no surfacing', 'flippers'],
class_names=['fish', 'not fish'],
filled=True, rounded=True,
special_characters=True)

graphviz.Source(dot_data)

#F)FErende rf5iRERER.
graph = graphviz.Source(dot_data)
graph.render("fish")

XEBARAZBFIRE M E RN, SABALUFHRERECRLIARFINIIX MNIRE, ZETRE(I—ERES
LIEESHISSIE LN orE R
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