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= mEAR XA

import numpy as np

import os

import matplotlib

import matplotlib. pyplot as plt
import pandas as pd

from sklearn import linear model

£ SO AR

datafile = './housing.data’

housing data = np.fromfile(datafile, sep="'")

feature names = ['CRIM', 'ZN', 'INDUS', 'CHAS', 'NOX', 'RM', 'AGE', 'DIS', 'RAD', 'TAX', 'PTRATIO’,
'B', 'LSTAT', 'MEDV']

feature num = len(feature names)

& O )RR K04 £ 4T Reshape, 28 [N, 141X AEHYTEAR

housing data = housing data.reshape([housing data.shape[0] // feature num, feature num])

print(housing data[:2])

= i A A 3-1 s

[[6.3200e-03 1.8000e+01 2.3100e+00 0.0000e+00 5.3800e-01 6.5750e+00
6.5200e+01 4.0900e+00 1.0000e+00 2.9600e+02 1.5300e+01 3.9690e+02
4.9800e+00 2.4000e+01]

[2.7310e-02 0.0000e+00 7.0700e+00 0.0000e+00 4.6900e-01 6.4210e+00
7.8900e+01 4.9671e+00 2.0000e+00 2.4200e+02 1.7800e+01 3.9690e+02
9.1400e+00 2.1600e+21]]

31 ETHEMEBHEERERK

£ 8 AR ERAE - BUROR /D IR AE
features max = housing data.max(axis=0)
features_min = housing data.min(axis=0)

features avg = housing data.sum(axis = 0) / housing data. shape[0]

£ 11k K%K
def feature norm(input):

f size = input. shape

output features = np.zeros(f size, np.float32)

for batch id in range(f size[0]):

for index in range(13):
output features[batch id][index] = (input[batch id][index] — features avg[index]) /

(features_max[ index] — features min[ index])

return output_features

= DN E R AR

housing features = feature norm(housing data[:, :13])
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£ PHERHE S R4 E

housing data = np.c_[housing features, housing data[: —1]].astype(np. float32)
£ NG BE A IR 82 1 LA 43 A I 5 4B R 4R

ratio = 0.8

offset = int(housing data.shape[0] * ratio)

train data = housing data[ :offset]

test_data = housing data[offset:]

print(train data[:2])

# H—ALJE i B dn 18 3-2 iR

[[-0.0405441 ©.06636363 -0.32356226 -0.06916996 -0.03435197 @.05563625
-0.03475696 ©.02682186 -©.37171334 -0.21419305 -0.33569506 ©.10143217
-0.21172912 24. ]

[-0.04030818 -0.11363637 -0.14907546 -0.06916996 -0.17632729 ©.02612869
0.10633469 0.1065807 -0.3282351 -0.31724647 -0.06973761 ©0.10143217
-0.09693883 21.6 1]

3-2 KETWEME—IEE

PR 2. BIRYC
A S5 i A sklearn. linear_model. LinearRegression 2 5Z Bl M [a] 17 .

£ SR R bR AL
def Model():
model = linear model.LinearRegression()
return model
4 WA KA
def train(model, x,y) :
model. fit(x,y)

LR 3. BRI
RN R YRR A AR BV B 3 0T, AR5 SE B AR Y L 38 T fie O pR &R0 R 8L

£ U R G RRAE 5 18109 43 T

x,y = train data[:,:13],train data[:, —1:]

model = Model() £ SEA L — AR
train(model, x, y) 2 FEYIGREE L LA R A

LUR 4. BIRLVEAL

RV ZRZE 5 AR PRI Sl 9 80 FE MR8 d R A7 PG . SRADIRAS TR B8 1y 13
DB 5 B EAR S By =y, B35 DA AR y=x L4302 R L4 T 1 5 0 5
Y y=x HZIY 531 22 5, 7T E ) e 2 P 1] )9 485 3 1) 7 RE

F O SCPRHL T T AR 5 SR 1Y 43 R

def draw_infer result(ground truths, infer results):

title = 'Boston'
plt. title(title, fontsize = 24)

35



il 8 2 71 & B

x np. arange(1,40)
Yy = X
plt.plot(x, y)
plt. xlabel( 'ground truth', fontsize=14)
plt.ylabel('infer result', fontsize = 14)
plt. scatter(ground truths, infer results,color = 'green', label = 'training cost')
plt.grid()
plt. show()
£ W0 B R AF (B B AE 4y
x_test,y test = test data[:,:13],test data[:, —1:]
# T
predict = model. predict(x_test)
£ XL
draw_infer result(y_test, predict)

# % b Bl 3-3 TR

Boston
40 /
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., o ¥ (
]
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E ct; e o ®
2 s °
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[ ]

0 5 10 15 20 25 30 35 40
ground truth

33 ZMEOPHPEXESHMNESHER

2V [ U 5 9 LR A B P T 20 ) B L X T PN T 0 A A O R v [
VA SCE A TR B A T 5 5 L SRR 14 B 4 T L A A A B R ST

LN ETEEMFRBELNFEHFIR

32 ] 2 2 I 0 ) — A7 B AR BT A R B In lfy:wa—b,Jtm,y WREA x

YRR IEREA B AT fEME . 1 — y S HON SOREAS B T BE4E L 19 5 1Y ttﬁliy%ﬁﬂﬁ,fiﬁﬂ%T x

VB9 IEREAS AR XS 7T BEE , PRI o 32 4 181 U5 SCRR A X BOL A A1

T2 0] U B AR PR [T RS B bR — o g3 6 o) Bk L T 3 B s Kot 9 23 A i eT
HEAT AR 3R G T S I ABIRE  A fi 22 1 O B4R WL L O ELAS B A R A ARUARE R O L X A R
S5 R B D ST 55+ 20 AU o 3 10 U AP R R AR SR A T HE AT B T R e R A A 1Y
R 0T AL SR AL, A 7o I R AR TR T L S 28 1 MR S5 B OB, 20 A6 B AR T DA e A i
B BE TR B 12 A SR A f AL A
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sklearn /& Python ) — M HLEs %2 JE, EA LW BB B %5 5B ¥ A%
SEI AT KR sklearn v 2 B [ A5 SE L MNIST T 5 87 U AR L H -6 8
™ Al Studio, LK 54 Python 3. 7,

LU Bk S K Bk B

MNIST %48 46 5k 35 B B K An e 5 5 ARBER, IZh4E ok B 250 AR AN FE 15K
TR, Hoh 50 %0 m A .50 %6 S A I A R B TR N B, T A £ [ ARE L ) N B
KT EHFER A . T AR EE A e, e S B 5 B N AT AT,
G‘EﬂﬁiﬁlﬁﬁﬁfﬂéﬁuTﬁi AN LSR5 i (78 AT Studio 1 4% Notebook Ht i v, 4 2
PUAT Linux x4, HF7EAT-SFOI <17 BIA]) L 132 &1 R 48

lunzip data/data7869/mnist. zip

'gzip — dfg mnist/train— labels — idxl — ubyte. gz
'gzip — dfq mnist/t10k — labels — idx1 — ubyte. gz
'gzip — dfq mnist/train - images — idx3 — ubyte. gz
!gzip — dfq mnist/t10k — images — idx3 — ubyte. gz

 FAMHKE

import struct, os

import numpy as np

from array import array as pyarray

from numpy import append, array, int8, uint8, zeros

from sklearn. metrics import accuracy score,classification report

import matplotlib. pyplot as plt

O SUINEE MNTST Haia 4 1 oF 5K
def load mnist(image file, label file, path= "mnist"):
digits = np. arange(10)

fname_image = os.path. join(path, image file)
fname label = os.path.join(path, label file)

flbl = open(fname label, 'rb') % FBEIAR S S
magic_nr, size = struct.unpack("> II", flbl.read(8))

1bl = pyarray("b", flbl.read())

flbl.close()

fimg = open(fname_ image, 'rb') # FEEUE RS
magic nr, size, rows, cols = struct.unpack("> IIII", fimg.read(16))
img = pyarray("B", fimg.read())

fimg. close()

ind = [ k for k in range(size) if 1bl[k] in digits ]
N = len(ind)

images = zeros((N, rows * cols), dtype = uint8)
labels = zeros((N, 1), dtype = int8)
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for i in range(len(ind)): £ 0 B R e o5 R A s
images[i] = array(img[ ind[i] * rows * cols : (ind[i] + 1) % rows * cols ]).reshape((1, rows
* cols))
labels[i] = 1bl[ind[i]]

return images, labels

O U R R R R
def show image(imgdata, imgtarget, show column, show row):
# 32X Y show column * show row == len(imgdata)
for index, (im, it) in enumerate(list(zip(imgdata, imgtarget))):
xx = 1im.reshape(28,28)
plt. subplots adjust(left =1, bottom = None, right =3, top =2, wspace = None, hspace = None)
plt. subplot(show row, show column, index+ 1)
plt.axis('off")
plt. imshow(xx , cmap = 'gray', interpolation = 'nearest')
plt.title('label: $i' % it)

= PR T R B, N I AR I
train image, train label = load mnist("train-— images — idx3 — ubyte", "train — labels — idxl —
ubyte")
I SRR ) B AR S S §
test image, test label = load mnist("tl0k — images — idx3 — ubyte", "t10k — labels — idxl —
ubyte")
# BRI 50 7
show image(train_ image[ :50], train label[ :50], 10,5)
® ORI R A 3-4 TR

label:5 label:0 label:4 label:1 label:3 label:4
label:3 label:5 label:3 label.9

3]

label:4 label:0 label:9

label:3 label:8 label:6 label:9 label:0 label:5 label:6 label:0 label:7 label:6

EHAANEAAEE
2

o

label:7

N

k-

0

label:1 label:8 label:7 label:9 label:3 label:8 label:5 label:9

NHAARAEER

& 3-4 MINST FE#=
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YR 2. BRE

WAL B 4K sklearn. linear_model #1 A LogisticRegression 5 A RV Al , {1 &, B AR & 18
WUE 3 A E R EEH y S5 ARFIE x Z (8] 1 ke 5 56 & H B AR LM m e R
R —Fh AR, B 250w X T 5 A RRIE 0 5 A0 2 et i, IR e e JE T 4 A R Y

# 5 A LogisticRegression 2§

from sklearn. linear model import LogisticRegression
# SEf 4k LogisticRegression 2

1r = LogisticRegression()

AR 3. BRI

H T R AR 09 15 3 AE U L 0~ 255, it KRITHRE AT B S B0 345 AR # KL 5
HHE AR AC R ZL L DN AR TR R A 2 2] S ek, Ol S B D0 Hh B L B e R B IR A
B BT B AR IR LB A T X A5 R A B A e RAR R AE 255 8 P AT R R AR
A E 0~1 WL HIN ARG F b T2 .

e

train_image = [ im/255.0 for im in train_image]
£ YAy

lr.fit(train_image, train label)

LUK 4. BOUGSIE

FERSYN 55 1 f5 , T A6 56 UE AR sl ik 4 B il Pk B, X T 40 2B 4E 55, e i UL B PE AN 98
AL 5 AE#A R (Accuracy) 5 i (Precision) . 3 [ & (Recall) \F1 {H (F1-Score) 2, H v , ¥
i AT e N B B RO S e ) T o = = N R R0 1A B B O = o N = o I T O (= U3
KR 51 ]2 0 Pr o, 78 4 28 MR R R o AN 34 Ml B 9% 48 A AT DUAR 4F Hb R B R R Y
TERE .

=3 EIE

test image = [ im/255.0 for im in test image]

£ 0 5 4 S T

predict = lr.predict(test image)

T EIVE R A& 4 RIF M AR AR

print("accuracy score: % .41f" % accuracy score(predict,test label))

print("Classification report for classifier $s:\n% s\n" % (lr, classification report(test

label, predict)))
= A de bRk b i 3-5 TR
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accuracy_score: ©.9257
Classification report for classifier LogisticRegression
precision recall fl-score support

U} @.95 .98 0.96 980

1 0.96 0.98 0.97 1135

2 0.93 .90 0.91 1032

3 0.90 0.91 0.91 1010

4 0.94 0.93 2.93 982

5 0.91 .88 0.89 892

6 0.94 0.95 0.94 958

7 0.94 0.92 8.93 1028

8 0.87 .88 ©.88 974

9 0.91 0.92 2.91 1009
accuracy 0.93 10000
macro avg 0.92 0.92 0.92 10000
weighted avg 2.93 2.93 .93 10000

35 EEOPFSEHFRNER

LB+ BETHERMETSEIMC ARG E

DU 307 43 Bk S LA DL 307 5 B SR Y — AR 8 4 RO A A AN R DL B ik S R
B RUAD R DL 0T B AN R DL ST B3 S e T L g v AR DL ik Sl a0 2R AR L A O K
BB i A REAE 22 (B AH B0 ST, DR AR 44 “Fh R
P(dlc) « P(e)

TESCAS SRS AR DU S g B P (e [d) = P OCR d B TR ¢ YRR
SET IR d XA ¢ WA PFME R IR AZE T ¢ B BB, FEBR DASCRYS o 19 HY BABE R UABE R

UK Iy SR R TS AE ) ' = argmax %,,ﬁﬂ: RSt

BRI /INES, P (d) # R, 5 7] 45 B Bk y’=argé13axP(dIc)P(c)J%]LﬁjCﬁi SRS
d= (a2, 25, >x,) MRIEANE DL 920 88, 28 e Z [ A B S, W P(d o) =
Pz, )Pz, )P (xyle) P, ) I, &G B ANy, o/ 251rg€rnca)<P(Jcl |

Pz, | OP(x, | )Px, |C)P(c):argélgaxP(c)HP(x | d) . AR FREE, HE

red
ELRBIEE EGiT PO VUK P(xle) fHA[ B3R SCAR R,
AR sklearn 4 r 35256 47 A AD 22 DU H 8300k, SEISCAR 0 28, R IRE R 5 o8
B JE Al Studio, SEK; #7355 & Python 3.7,

AR Bl R

S5 R JH A K 4 S 19 L T 9 DA e SR T R 3t 1 TR 56 821 2% R 1] 47 2 K4l . £
PR AL 10 A BY O R BUBE R GE T a3k 3-1 ) AR RS 5 s Horp 90 26 48 D U1 25
& OPLE (S AT
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x 31 HEBBEEEAKSIT

] 4354 Hh 7469
Ak 5110 BH 8066
W AR 6043 B 6017
e 4818 iE 73 3654
Wt 22 7432 B e 3858

AR 2. SOR B piAk B

SO TR A RIE B AL ok B A BT MLEE A Ak B T 2R 5 BEAT A AR
R AL . ARSI R 2R SCAR R IR N one-hot TR, B, X 45 5 1) 2% A SCAR T I
T A R A B DUDRE 5 ) R R /INAH [ B 1) S R 2R T L R 7 O 1, IO 0, I o
e 4 Ryttt LA — A1 2 el AT jieba 20 iR TR REBEAT 20 0 Dl T A Al B 3R R A
Ao A 2R Y B AR S8 PR — i BICRE 09 SR D el AR L [RIIE  O T gk Ao — 28 v
TE 7 SCHYIR] T8 SCA 7 FE Al d i) e I 1 Sl 2ok bk v 9 I B SCRY 45 PR 25 Bk

R ALENG

import random

import jieba # AbF e

from sklearn import model selection

from sklearn.naive bayes import MultinomialNB

from sklearn. metrics import accuracy score,classification report

import re, string

T 50 NSO L Y8 P IR AT
¥ Jieba Jpinl, K SUA B e i) 51 32

def text to words(file path):

sentences_arr = []

lab arr = []

with open(file path, 'r', encoding = 'utf8') as f:

for line in f.readlines():
lab_arr.append(line.split(' ! ")[1]) & XAFTEIRZE
sentence = line.split(' ! ')[ —1].strip()
& LB RS
sentence = re.sub("[\s+\.\!\/_, $ " *x (+\"\") ]+ |[+—()?[Y* "!,.?.~@ % ¥ %
cee&x ()(): 1+ ", "", sentence)

sentence = jieba.lcut(sentence, cut_all = False)
sentences_arr. append( sentence)

return sentences_arr, lab_arr
TN 2845 P31 2 X SCATRIBUE AT GE 1 3 g e 45 T ) B ) A0 5 AR ) ) o Ay S 1) 35

= A I R
def load stopwords(file path):
stopwords = [line.strip() for line in open(file path, encoding= 'UTF - 8').readlines() ]

return stopwords
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= s it
def get dict(sentences_arr, stopswords) :
word_dic = {}
for sentence in sentences_arr:
for word in sentence:

[l

if word != and word. isalpha() :
if word not in stopswords: £ 15 FH A Ak B
word dic[word] = word dic.get(word,1) + 1
# F AT HES)

word_dic = sorted(word dic. items(), key = lambda x:x[1], reverse = True)

return word_dic

# KRR 3, O I AR AR T word_num £ B i
def get feature words(word dic,word num) :

et

M S BN AR GE 5 3 R 19122

return: FEAF iR 3 %
n =20
feature words = []
for word in word_dic:
if n < word_num:
feature words. append(word[0])
n +=1

return feature_words

F XUARHERR

def get text features(train data list, test data list, feature words):
£ ARG RHAE 1), KBS AR b Y ) A Oy AR ] &
def text features(text, feature words):

text_words = set(text)

features = [1 if word in text words else 0 for word in feature words]

return features # iR [n] 41
train feature list = [text features(text, feature words) for text in train data list]
test feature list = [text features(text, feature words) for text in test data list]

return train feature list, test_ feature list

= R LA eR G, 5E A A

sentences_arr, lab arr = text to words('data/data6826/news classify data.txt')
= Jin #4517

stopwords = load stopwords('data/datad3470/stopwords cn.txt')

£ A i

word dic = get dict(sentences arr, stopwords)

& 2R URFE TR 510 3R, 1 Ab f 3R 48 B2 S 10000

feature words = get_feature words(word_dic, 10000)
DI o3 B8 B TR SCAS B e 4 [ /2 IR A i () 4
= Fn A o
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train data list, test_data list, train class_list, test _class list = model selection. train
test split(sentences arr,lab arr, test size=0.1)

= A BURHAE T

train feature list,test feature list = get_ text features(train data list, test data_ list,

feature words)

IR 3. B LS Ik

IR AR, AT AR AR S — A FLR E SR AN 28 R v DO A B B T M Y 4
TERER R 0P (& le)=0) , b 2 S B ARBE R R 5, O 7k G ax Al 00 th 3, 5 1A 8z 3
V- S H K ST O B T M A AR RSB E A [ MR, ELAR R X RS SRR BT AT B R Y
THEOM 1, YN AE AT B 7800 K JF A 2 X 45 2R 7= R 5 Fﬁﬂﬁﬁﬁmﬂ’ﬂﬁﬁth
alpha 2y 1 I, 37 (i P08 Fr 0738 5 =0 & B8 O 0 WA FH -3 5 fie_prior fAER 2
2] AR P (Y=c) IR E N False,mﬂ}@?ﬁ%*ﬂé$§‘$%ﬂ%u-ﬂ%ﬁﬁ*ﬁlﬂﬂ@%’é%ﬂf‘agﬁ%
5 class_prior 2 KA SG I ML A, A0 SR A 45 Hh LR S S E R U 1 3 AR 0 HR R gk AT
iHE.

= AREUANR DU o 2 A

classifier = MultinomialNB(alpha=1.0, A AT

fit_prior = True, # R E L MR

class_prior = None)

= AT IR

classifier. fit(train feature list, train class list)

P 4. BUMLIE

Tﬁﬂ‘”ﬁllfﬁéﬁﬁ): A P 6 A 0 A Y g M BB L R] b — /N e R A [ S, R 4%
KA AR A R DL FL WS T4 .

& TR IESE FHEATIE

test_accuracy = classifier. score(test_feature list, test_class_list)
print(test_accuracy)

predict = classifier.predict(test feature list)
print(classification report(test class list, predict))

£ f g R 3-6 fros

AU S BRI
i P L R R % R, X T 38 40 5 1 SCAS Bt T A PO L WL M 1432 AL 1R BE
=N, T AT AL X B AL S

def load sentence(sentence) :
e SR K s
sentence = re.sub("[\s+\.\!\/ , S & % (+\"\")]+|[+—O)2LY "!,.2.~@ £ ¥ % ---&* ()
{»: 1+", "", sentence)

sentence = jieba.lcut(sentence, cut_all = False)
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accuracy_score: @.7700
Classification report for classifier:

precision recall fl-score support

%] 0.73 0.70 0.72 522

1 0.74 0.86 0.79 558

2 9.89 0.82 0.86 504

3 0.64 0.66 0.65 784

4 .82 0.79 0.81 371

5 0.85 0.85 .85 733

6 0.82 0.83 0.83 847

7 0.71 0.69 0.70 572

8 0.78 0.66 0.72 433

9 0.76 0.81 0.78 359
accuracy 0.77 5683
macro avg 0.77 0.77 0.77 5683
weighted avg 0.77 0.77 0.77 5683

3-6 HhERMEITERSLER

return sentence
lab = [ '3Cfb', 'BRIRY, IRE, CWE, T, RE, CBE S, R, CERR, RS

p_data = [ EIF AT AT IR RSk R 200 4 B R A
sentence = load sentence(p_data)

sentence = [sentence]

print('/3riAl45 0 ', sentence)

F U R AL 17

p words = get text features(sentence, sentence, feature words)
res = classifier.predict(p_words[0])

print(lab[ int(res)])

i SR M 3-7 PR

SEER: [['E", "R, "8HT", "NXT, "R, A, 'A', "RAE', '’E', 'fHB']]
FBEE: WM&
B 3-7 XEZEMMER

LE+—: ETXHFEASENLASELSTE

SCREAAEHL(SVVD SR WL o7 ) i 28 L (9 7 03k 2 22 RO fg KA AN [ L A FE A
) 73 S - 17 22 ) P B R, O S8 A A AT 0 I A B A R K ] B 2 A ] BRG  BPASF
AT B Y T T et ) 22 B AN A7 FE AR A a5 > K00 00 2 2 4 T 20 F A - 1T 2 (] AR VR A
TE— BB A A5 IS A5 3 18 i K T o P T i A ) B - 1, %o T 5 A 2 M AN AT g ) R dl L — M
P14 S 1 AL TRk A BEOR L (FUR I 25l A% B 7 5 Al AR AR A R A i S ) o 4 2
AT g3 (] R AT L SRR ) A LR AT 328, eI Y S ) LR O Al Ak SR i AL
HHTBO AR T I QLA - SRR A% pR I 22 T R ok B e 30 A PR 0 R 1) 6 e 80 L vl o J0 A
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RO AT IR S VAR e 117 9 B 4 A% 1) A IV L
AR sklearn #3538 4 18 SO fp 1) LT L L SIS R AE 7 28 I 2 1l 73 28 8 °F
T AT AR EOR . AR5 4 H B AT Studio, SEE ¥8% ly Python 3.7,

LB 1 B domEk

TESCE LA A BN sklearn. datasets #4404 K086 4 - BLAE SR JH 95 — b i 4l
Tz 75 3, AR BE 2 A H o B A s 5 SCPE s O L T4k

# mEAAKE

import numpy as np

from matplotlib import colors

from sklearn import svm

from sklearn import model selection
import matplotlib. pyplot as plt
import matplotlib as mpl

S Al
def iris_type(s):
it = {b'Iris - setosa':0, b'Iris — versicolor':1, b'Iris — virginica':2}

return it[s]

£ fn B
data = np. loadtxt('/home/aistudio/data/data2301/iris.data’,
dtype = float, & BiEIEm
delimiter=",", = B o B AT
converters = {4:iris_type}) 2 KRS iris_type AT

£ BHE 4 B, A AR R AL AR AR AR A8 AT 43
x, y = np.split(data, (4, ), axis=1)

# VM model selection pRELHEFTYIZEEE X4 V) /7
x_train, x_test, y train, y_test = model selection. train test split(x, y, random state=1,

test_size=10.2)

YR 2. BORLAC T K IR

sklearn. svm. SVCO pREUR AL Z AN AT L 8 240, Hoh . C B RFIR AT R, C KR,
XU SRR IR A AR T MR . BAVTE I R4 A HERS Rl s A B i G . C /b, i
VPN RFEA Py — BB R 3 SR IR FEAS 2 AL RE T . X TN R A A W i 00, — iR
JHEING C BN GRAE A S R ER 43 R B REAAE R 75 5 Kernel SR T A% R, BRIA A 26
PEAZ , A] BE A K linear/poly/rbf/sigmoid/precomputed, decision_function_shape & ovr,— X

& SVM ArEdAl

def classifier():

clf = svm.SVC(C=0.8, £ RETET R

kernel = 'linear’',
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decision function shape = 'ovr') = PSR PR
return clf
= Y GRAE T R AL
def train(clf, x train, y train):
clf. fit(x train, y train.ravel()) # YNGR HRAE 7 i A0 Y 254 B AR

 SWM LA E X
clf = classifier()
= U] R B A A

train(clf, x train, y train)

LR 3. BUMLGIE

TE R 0 - 0 I 0 AT Y g v A A, R PR A T vk T AR R N 4 R Y v A
H & X ¥ show_accuracy O DL K sklearn FRAIL &% 2% > A6 5 55 25 44 1) 5325 score O, I UE T &
B — B0PE I FLU SRR AR x 3 45 DR 5 S T A BB S B R A A e R X VL Y S BAE S A 2
R,

# HE SCER Rk
def show accuracy(a, b, tip):
acc = a.ravel() == b.ravel()

)

print('% s Accuracy: % .3f' % (tip, np.mean(acc)))

£ U8 T AR R e O, R X L

def print accuracy(clf, x train, y train, x test, y test):
= i i ) KB score () SR
print('training prediction: % .3f' % (clf. score(x train, y train)))
print('test data prediction: % .3f' % (clf.score(x_test, y test)))
£ il B OOT R ERR RIS
show_accuracy(clf. predict(x _train), y train, 'traing data')
show_accuracy(clf. predict(x test), y test, 'testing data')
# RO R B, Rm x B AS 4 FT T BE S

print('decision function:\n', clf.decision function(x_ train)[:2])

£ BBIPEAL : P print_accuracy() B%X
print accuracy(clf, x_train, y train, x test, y test)

£ f g R 3-8 fios

training prediction:0.808
test data prediction:0.767
traing data Accuracy:@.808
testing data Accuracy:0.767
decision_function:
[[-0.24991711 1.2042151 2.19527349]
[-0.30144975 1.25525744 2.28694265]]

3-8 SVMBEHRDELER
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PR 4. BRI B R

A B2 A A ST IO 1) 2 [ DX R R R )RR AR i (H R A Bl 4R A AL 55 150
SR, 22 T B DXCIOAS RO 24 DR 0k 5 B A R A ) Ao A S Bl AR A0 A ) i kA7 0 26
DI 22 ) o O AR S 36 SR P RE A 1) 7 4 R i R A7 20 28D« 1 SE TR 4% ZE R AIE 19 B R
(B Fe/IME DK TR] A FEAT SR A Az J80AT AR ) R I O B A7 1) 4 o 2% 58 3R (AR AR 1)) 5 51 48 [+)
P CRELR 43 90 1o 5t P 25 TSR AR AR R 1RDD » SR K PR R g A i i A gl o 4
JLER 3 AR 9 BEAS B B — AN AL 5 50 ARk BN Rl 1) SV ML AR RS X A 8 A R AR i ot
A B0 K A AR AR S AN ) 1) 20 €0 B 7 2 A s [ rp Y REAR R Z ), o 2R i 7
2 R MU RORS 4 . b, A ) il I3 42 TR A R AR A R LT 5 R A P 3-9 s, FR AT TR
AT AF S AT J s o fe 2 2 i (9 T (LA R /R 4 2R AN AT 3-10 From .

def draw(clf, x):
iris_feature = 'sepal length', 'sepal width', 'petal length', 'petal width'
£ ORI 1.2 QAR R 5 BME
x1 min, x1 max = x[:, 0].min(), x[:, 0].max()
x2 min, x2 max = x[:, 1].min(), x[:, 1].max()
& AR SRR
x1, x2 = np.mgrid[x]l min:x1 max:200j, %2 _min:x2 max:2007]
# R
grid test = np.stack((xl.flat, x2.flat), axis = 1)
print('grid test:\n', grid test[:2])
& TR AR B P 5 I 0 R RS
z = clf.decision function(grid test)
print('the distance to decision plane:\n', z[:2])
grid_hat = clf.predict(grid_ test)
# sy ME: BEI, 0, -, 2, 2]
print('grid hat:\n', grid hat[:2])
# {fif3 grid_hat Fl x1 JEAR—3
grid _hat = grid_hat. reshape(xl. shape)
cm_light = mpl.colors.ListedColormap(['# AOFFAQ', '# FFAOAO', '# AOAOFF'])

[Py} 1ot

cm_dark = mpl.colors.ListedColormap(['g', 'b', 'r'])

£ ol BRI BE ELR I A R R
plt.pcolormesh(xl, x2, grid hat, cmap = cm_ light)
= IR SIS R A K
plt. scatter(x[:, 0], x[:, 1], ¢ =np. squeeze(y), edgecolor = 'k', s=50, cmap = cm_dark )
plt. scatter(x_test[:, 0], x_test[:, 1], s=120, facecolor = 'none', zorder = 10)

0], fontsize=20) # FEPIFWPE label

1], fontsize = 20)

]
plt.xlabel(iris feature|
plt.ylabel(iris feature|
plt.xlim(x1_min, x1_max)
plt. ylim(x2_min, x2_max)
plt.title('Iris data classification via SVM', fontsize = 30)
plt.grid()
plt. show()

draw(clf, x)
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grid_test:
[[4.3 2. 1
[4.3 2.0120603]]

the distance to decision plane:
[[ 1.15418548 2.24935988 -0.26432263]
[ 1.158@5875 2.2485129 -0.26434377]]
grid_hat:
| B B |

B39 SVMBEESE-MMLER

Iris data classification via SVM

4.0

3.5

sepal width

2.5 [

2.0

4.5 5.0 55 6.0 6.5 7.0 7.5
sepal length

B 3-10 SVMEEXSETMHLET

T+, EF Kmeans TMEZTEHRE

K-means J& — i 28 1L (1) JC 5B AT, X T 45 78 B REAS 41, 3 IEORE A 22 a] 9 | 2 K
AN FEASER S S KA FE LR R U i B M O R R, LR ) A R R R
K-means (2% 2] i AR 0T 12 A5 TR .0 (0 2 AR — BLRR OB i B I S8 i T 2 ) i
. K BBEWBTEZE NN E LK ARKE B ) T a4 F R ar, Bt 34 (B
MHAE B HERE AT RBAC2E . K /NI, AT R 5 B0 O AR, 7E I 2R 58 5K 4 1 i Pk RE 1 4K
2%, P, BAR K-means S35 50 7 5 (H 2 L AF 78 K AR 1 B sy , X 25 AR AUk

K-means 53 5 S ALY 16 fL s B AL A B K DR s AR R0 SR 5 DAX K A& 0 i
TREBEFERIEEO(—BRIFE —BENERNE  EE L RRE EE2E 0BT
e B I8 B 48 E AR B4 3R, A B P A 7 1 S K-means B9 SR 2K A/ # T
I, 5 A L P sklearn 3807 19 PR PR SC L . AR SEEF- 5 0 H EE AT Studio, 5250
W45 K Python 3.7,

AR 1 MR 4

A S R IEENITRISE /R, F BB P& = Fh 28, 3t 150 K508,
HABIRALE 4 WL . AR 50 ERKE B vE i , sklearn. datasets B4 46
T %A s 5 L TR T n A A
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IR R Y fL

import matplotlib. pyplot as plt
import numpy as np

from sklearn. cluster import KMeans

from sklearn import datasets

# HM sklearn 13k BUEUHE 4
iris = datasets.load iris()
X = iris.data[:, :4] £ RRBURRE 2 [ Py 4 A4

B 2. P9t K-means
(1) B e SCHE B I i A o L A 45468 P 00K G B 2 Al o A R AR 22 (B A B 5, o LT
£ RGBT E
def distEclud(x,y):
return np. sqrt(np. sum((x—y) * * 2)) £ 3R GRS
(2) 78 SR BEARAE FH BE AL A k D FEA SR RO i T R 20T 5.

£ G BRI E KA BEPLE O centroids A
def randCent(dataSet, k) :

m,n = dataSet. shape # m=150,n=4

centroids = np.zeros((k,n)) 2 kx4

for i in range(k) : # AT IR
index = int(np.random.uniform(0,m)) = P24 0 3 150 B FEMLER
centroids[i, :] = dataSet[index, :] =B R AT Y U A 2 B A B R O

return centroids

(3) SEBL K-means B35 & CWI R AL O, 2R 5 3 Dy 0T A i, 8 510 0 0 A4 7% 8 8
-7 AV oS o N I 7 D NS - e L

£k HHBRAEWE
def KMeans(dataSet, k):
m = np. shape(dataSet)[0] = FEARE
# np.mat() A 150 * 2 (Y4 4
# IR REAR R TR, 55 B A7 AR AR B RO 1 R 2
clusterAssment = np.mat(np.zeros((m,2)))

clusterChange = True

# YR centroids
centroids = randCent(dataSet, k)
while clusterChange:

£ FEAR T R AN T TR 45 1k 2 AR

clusterChange = False

£ BT A AR

for i in range(m):

minDist = 100000.0

minIndex = -1

3 TR )RR
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£ Kl R RO
for j in range(k):
# AR AT kA0 19 RRUHE B
# 3R PN B R i IR 42 0 minIndex
distance = distEclud(centroids[j, :],dataSet[1,:])
if distance < minDist:
minDist = distance
minIndex = j
= HORFZATREAS TR 1 R
if clusterAssment[i,0] '= minIndex:
clusterChange = True
clusterAssment[i, :] = minIndex, minDist ¥ * 2
# TR
for j in range(k) :

& IO R AR BT B

pointsInCluster = dataSet[np.nonzero(clusterAssment[:, 0].A == 3)[0]]
& SRYE, A H R G
centroids[j, :] = np.mean(pointsInCluster, axis =0)

return centroids, clusterAssment

(4) T AL 7 B BOE SC 3 590 BRI A A 48 2 09 5 AT 15 i 1 1 2 B8 ) ik 22 1] 1 0
BRRHCR

def draw(data, center, assment) :

length = len(center)

fig = plt. figure

datal = data[np. nonzero(assment][ :

data2 = data[np. nonzero(assment][ :
data3 = data[np. nonzero(assment[ :,0].
& R HBCHT A 4 BE 2 ] 5 I 00 R
plt. scatter(datal[:,0],datal[:,1],c
plt. scatter(data2[:,0],data2[:,1],c = "green", marker ="' * ', label = 'labell')
plt. scatter(data3[:,0],data3[:,1],c="blue", marker = '+ ', label = 'label2')
= oI B A
for i in range(length):

plt.annotate('center',xy = (center[i,0],center[i,1]), xytext =\

(center[1,0] +1,center[1,1]+ 1), arrowprops = dict(facecolor = 'yellow'))

# plt.annotate('center',xy= (center[i,0],center[i,1]),xytext =\

# (center[i,0] +1,center[i,1]+ 1), arrowprops = dict(facecolor = 'red'))
plt. show()

3k U A~ 2 BE 2 ] A e 00 HOs

plt. scatter(datal[:,2],datal[:,3],c="red", marker = 'o', label = 'label0')

plt. scatter(data2 2],data2[ :,3],c="green", marker = ' x ', label = 'labell")
plt. scatter(data3 2],data3[:,3],c="blue", marker ="+ "', label = 'label2')
= L A

for i in range(length) :

[:)
[:)

plt.annotate( 'center',xy = (center[i,2],center[i,3]), xytext =\
(center[i,2] +1,center[i,3] +1),arrowprops = dict(facecolor = 'yellow'))
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plt. show()

(5) PUAT K-means i3 72 , SC 0S5 R AL B0 48 1) T2, R0 35 R A8 400 d 4 — 0 7 — R 2k
ARG AL B E K=3.

dataSet = X
k=3
centroids, clusterAssment = KMeans(dataSet,k)

draw(dataSet, centroids, clusterAssment)

# AL S RN, Horp B R S A ARG, N 3-11 BR

center
4.5 550
40 center
= 20k
| =0
35+ 2
1.5 .
center + w‘
3.0k ok * g
1.0+ o
*
2.5¢ * « .
0.5+ el
20k . o.?o
1 1 1 1 1 =1 1 1 1 1 1
. 1

4.5 50 55 60 6.5 7.0 7.5 80 3 4 > 6 7
E 3-11 FHEW K-means M SEHXREWLER

3]

0% 3. P4 sklearn FESEHE K-means
sklearn. cluster, KMeans £l 1% T K-means B2 3L, I, 52 & o] LLAE & 5 {8 #b 52 B
K-means 5.

def Model(n clusters):
estimator = KMeans(n_clusters=n clusters) b= AP g

return estimator

def train(estimator):
estimator. fit(X) £ K

£ Wha ik S, IFIF R IRk AR EE O
estimator = Model(3)

train(estimator)

label pred = estimator.labels_ # RIRENZE
£ 221 k — means 45 5

x0 = X[label pred == 0]

x1 = X[label pred == 1]

x2 = X[label pred == 2]

plt. scatter(x0[:, O
plt. scatter(x1[:, O
plt. scatter(x2[:, O

c="red", marker = 'o', label = 'label0"')
, x1[:, 1], c¢="green", marker ="'* ', label = 'labell')
c="blue", marker ="'+ "', label = 'label2')
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plt. xlabel( 'sepal length')
plt. ylabel( 'sepal width')
plt. legend(loc = 2)

plt. show()

= AT AL R gl 3-12 IR

label0 *
labell
label2

4.5
L ]
*
40F +
£ 35¢
2| .
Q- 3.0F *w
2.5+
2.0F
3-12

45 50 55 60 65 70 75 80
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sklearn Ff K-means #{ITSEHRBLEWER



