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from sklearn import datasets, preprocessing

from sklearn.model selection import train test split
iris=datasets.load iris ()

X, y=iris.data, iris.target

X train, X test, y train, y test=train test split (X, y, random state
=33) i Fit BILAth B
scaler=preprocessing.StandardScaler () .fit (X train) # b 1 Ak B g
X train=scaler.transform(X train)

X test=scaler.transform(X test)

#1. ZtERlg

from sklearn.linear model import LinearRegression
lr=LinearRegression (normalize=True)

lr.fit (X, y) # 2R FH 2R [l 09 5 9 I A5 7Y

y pred=lr.predict (X test) # FH 28 Ak [l 5 A 784 i i

#2. Z4R A5

from sklearn.linear model import LogisticRegression

lg=LogisticRegression ()

1g.fit (X, V) # > FH 2% 3 [n] 15 35 v D] 2 7Y
y pred=lg.predict (X test) # H 22 5 (] I A5 A F
#3. DRI (Al

from sklearn.tree import DecisionTreeRegressor
dtr=DecisionTreeRegressor (max depth=3)

dtr.fit (X,y) # 2R FH e SR AR [l 1 559 1] A5 Y
y pred=dtr.predict (X test) # FH R o R[] I A 75



#4. BEALARAK RS

from sklearn.ensemble import RandomForestRegressor
rfr=RandomForestRegressor {max_depth=2, random_state=0}

rfr.fit (X, y) # >k FH Bt AT 2R K (B 1 B8 9 )1 25 4 7Y
y pred=rfr.predict (X test) # FH B BIL R A (o] 5 Y 0]

#5. SCHFIa AL

from sklearn import svm

clf=svm.SVR ()

clf.fit (X, y) # 1 32 FF 0] 11 L o] )3 38 3 )1 2 B Y
y pred=clf.predict (X test) # FH S HF 1a) 12 AL ] U A A Fid
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FEAS & T WP b 2 R0 B AR AR SIS 1] T e o S R R I R ) R R R MR R A [R] R
4. A 2.2 BRI R P
N o7 28 ) I 2 T BALE L S .

% — A~ 0 53] R B {45 AT R o A e
PE] v 4 9 2R AR IX 43 FF K 0, ',

TEA W B A 2 3] Bk b, 8 LAY NN

A3 28 0] S5 1 A 58 8 1 1 43 2 L T SR R o :

Sy LA AR 32 L S ) LAY 2

T 7 e e S N W 1| N T A =X
A 7 ], B o 2 B v ) e FH O 1 2.2 42 n) B Bl 4]

# v s 4R

from sklearn import datasets, preprocessing

from sklearn.model selection import train test split
iris=datasets.load iris()

X, y=iris.data,iris.target

X train, X test, y train, y test=train test split (X, y, random state
=33)

scaler=preprocessing.StandardScaler () .fit (X train) # B 1FE 1L B
X train=scaler.transform(X train)

X test=scaler.transform(X test)

#1. ZAR 2

from sklearn.linear model import LogisticRegression

lg clf=LogisticRegression()

lg clf.fit(X,y) # FH % 55 ] 189 43 28 B )1 i 7Y
y pred=1g clf.predict (X test) # HH 2% 45 B 15 53 S 155 7Y T il

#2. PR IR
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from sklearn.tree import DecisionTreeClassifier

dt clf=DecisionTreeClassifier (random state=0)

dt clf.fit(X,y) # PP B 3 208 5 1 I s Al
y pred=dt clf.predict (X test) # FH DR 5 B 3 2 A 28

#3. BEPLARAR TR

from sklearn.ensemble import RandomForestClassifier

rf clf=RandomForestClassifier (max depth=2, random state=0)

rf clf.fit(X,y) ¢ 1 ML 25 48 2 1 4251
y pred=rf clf.predict (X test) # FH B AL FR AR 53 28455 Y i

4. SCHRFI R HLIT

from sklearn import svm

svim_clf=svm.SVC ()

svm_clf.fit (X, y) # FH S A ) 4 AL 23 51 I 54 AR
y pred=svm clf.predict (X test) # FH SCHF 1a) 3 AL 4 S 455 7Y o )
#5. k I P (kNN) 532K

from sklearn.neighbors import KNeighborsClassifier
neigh=KNeighborsClassifier (n neighbors=3)

neigh.fit (X, vy) # H kNN 3 S5 ] 2R A

y pred=neigh.predict (X test) # kNN g S 5 AR T

2.1.2 ZHEBISRFS]

oW B LR =~ v AN BT R B R A AT AR T AN T R o A B 4

RRETIER ., LBV 6 H AR5 R TR T 25, UIE TR Ry
NEBEERE . TEJC W B AL A8 27 > i, d MUY B 5] 7 i 2 R S L R AY H Y S B A
IR P R AE— R, MIRANTFFA KL X —FKEMF A, B 2.3 BHEER T REKMR
) — i A5 2R
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P
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o o o “a
& A L
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A A A A
® A A
0, - X

/2.3 K ) B — S

fE R EPLAr 7 5k b W W REA K BERIE T, 1
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from sklearn import datasets

iris=datasets.load iris()

X=1iris.data

y=1iris.target
#1. KMeans ¥

from sklearn.cluster import KMeans

est=KMeans(n_¢lusters=8}

est.fit (X)

print (est.labels )

#2. PCA

from sklearn import decomposition

pca=decomposition.PCA()

pca.fit (X)

print (pca.explained variance )

2.1.3

AL )

L85 =)

#1# ] KMeans /LT R AL
i Han oh 01 19 4 22

#08 FH pea S Bk AT 3 L4 4B
¥4 th 5195 BT A 7 2, LA F i
8 A S

A UBHLA 2 AT EA bR E . B HE 2 0E B A0 45 38 B 852 ) dL 2%
22 2 1Y 28R (A0 555 (0] U5 ) BN 43288 ) 50) . G W B BIL 48 2 2 O ARE AR R 5 B AR 1
(Hix e Bk HegH T VAR i AGEH Fauill . 7B sE mirf, qn g
FEAR R K, 2 tn R AR W S . 2% 828 R A oA 07
B Qb PR [a] U5 B8 43 2 ] LAY 1 St Ll R 2 B B LA A BOR L E 204 B
ORI B AL R B AL

<>
mhaal | TR i "
wiE | | e GLiESE

Q )

C )

2.4 FHEEILG TR EE

PP 2 W B LA 27 S BOR sl 2 45 1h = ) S8 ARG A A2 T [ Bl B R H R
PRFFEAKR IR = EE By — 2R B L . 7E sklearn. semi_supervised AL S0 T
TR EAL & (Label Propagation) J5UBE A9 2 Wi B L &% 2% ) B3k, Beab . FRATT LA

T BB 7 9] i B B 1 A% 9 B 0 B O

import numpy as np

from sklearn import datasets

from sklearn.semi supervised import label propagation

rng=np.random.RandomState (0)

SR
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iris=datasets.load iris ()

X=1iris.datal[:, :2]

y=1iris.target

y 30=np.copy(y)

y 30[rng.rand (len(y))<0.3]=-1 # LA AN E IS/ T 0.3 ES])
y 50=np.copy(y)

y 50[rng.rand (len(y))<0.5]=-1  #EHWEANHRE FEVLE/DNT 0.5 ES])
1s30=1label propagation.LabelSpreading(kernel="'knn', alpha=0.8)

1s30.fit (X, y 30) # 1| A5 Y

1s50=1abel propagation.LabelSpreading(kernel="'knn', alpha=0.8)
1s50.fit (X, y 50) # I Zped 7Y

predicted labels 1s30=1s30.transduction ## Fan H T ) A
predicted labels 1s550=1s50.transduction_ ## Fw H T ) A

AT AN 4 T = 26 WL08 2 0 A (0 36 AR JEUE L 4 B R AT W B HL AR 2 ) L

WS B LA o > FIRE W B LA 2 > R A T A G R R s, 7T
PP BRI Ay T I BRIR R, FRANTHE 2.5 Fias g KRB A AR TE—1 B4 .

SaedClls
& [E]
R P15

BEALARAR[E] )
SCFF R EHLENS

—[ ﬁ%ﬁ:} VB4 [ 4 2K
s

SCFFF R R
(e | e
KMeans
~Com > e
([ run )
PCA

{ 1 PR
P

J

2.5 Hlaws > BOREE
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BEAL  FEATT LA — A FAA 1Y) 552 461 R 156 IH TR B2 it 22 o) 245 1) A 2t L )11 2 0 4 ik ok

Fe. BT HITEHEE %> A K Keras IR F 22 2 I (KT Keras Ay 40 %6 0 &
S5 MHEELARSE 3 mHIFEHENE) .

# i g R, ZEE AU HEEE Linux 5 FIHF L% Keras IRIEE T IE)G,
ARIERIETT, WHNLRSEETIEL, FR 3.2 THREHANA.

# A e A A

import pandas as pd

from keras.datasets import fashion mnist

import numpy as np

from keras.utils import to categorical

import matplotlib.pyplot as plt

tmatplotlib inline

AR O 0RO, B0 46 DI 25 4 A 4R

(train X,train Y), (test X, test Y)=fashion mnist.load data () # i HH
Keras PN KA T 2500

# TR E B R e T I RN A, 3 W] 7P IR &5 GitHub AAT BSR4, Mk
A : https://github.com/zalandoresearch/fashion-mnist, MK 2.9 i,
Hiili Download B R B #0817 P s 24 2% .

Get the Data
Many ML libraries already include Fashion-MNIST data/API, give it a try!
You can use direct links to download the dataset. The data is stored in the same format as the original MNIST data.
Name Content Examples Size Link MD5 Checksum
train-i -idx3- ini
retnTanages TR Frammg set 60,000 26 Download 8d4fb7e6c68d591d4c3dfefoec8sbfad
ubyte.gz images MBytes
train-labels-idx1- training set 29
60,000 Download 25¢81989df183df@1b3e8abaad5dffbe
ubyte.gz labels KBytes
tlek-images-idx3- ) 43
test set images 10,000 Download befdecab320fe6d8554ea63889408ec79
ubyte.gz MBytes
t10k-1labels-idx1- T
test set labels 10,000 Download bb3eecfdad3clée7al2adBlee83cd310
ubyte.gz KBytes

&l 2.9 Fashion-MNIST iJll 25 FE A<

print ('Training data shape : ', train X.shape, train_ Y.shape) # i i )l
ZEEARMIZEH , A 60 000 MUIZREEA, B HEARTT 28X 28 119 B4 #4 W

print ('Testing data shape : ', test X.shape, test Y.shape) # Hi tH il 0L
ALK, A 10 000 I GREAS , BN FEASET B 28 X 28 119 %0 ZH A i

i 2R B 2R A A 1Y 2 5

classes=np.unique (train Y)

nClasses=1len(classes)

print ('Total number of outputs : ', nClasses) # Fa b ’:ﬁ%‘],ﬁﬁ‘l‘ 10 2

print ('Output classes : ', classes)#HH2KH, 559 H o~9 W F £/, W0
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ﬁ % B 4738 B @ % B 4798 w7
%

A 0 T-shirt/top 5 Sandal

%

iZ 1 Trouser 6 Shirt

%

4k 2 Pullover 7 Sneaker
e

E 3 Dress 8 Bag

’g 4 Coat 9 Ankle boot

# 2 A I Zp AR AS O 25 — g [, an el 2. 10 Bz

éz plt.figure(figsize=[5,5])
§ plt.subplot (121)
Eﬁ plt.imshow(train X[0,:,:], cmap='"gray')
;% plt.title("Class Number: {}".format (train Y[0]))
53 plt.subplot (122)
16 plt.imshow(test X[0,:,:], cmap="gray')

plt.title("Class Number: {}".format (test Y[0]))

Class Number: 9 Class Number: 9

0 10 20 0 10 20

2. 10 DI Zg AN i FE A 1 55 — i 1A

ft I 5 A SRR AN 13 R RE &1, B EATTHE o 28X 28 X 1 Y RE FEA7-6if

train X=train X.reshape (-1, 28,28, 1)

test X=test X.reshape(-1, 28,28, 1)

train X.shape, test X.shape # & BMHAFIIGM shape, Mt 45 R 7 ((60 000,
28, 28, 1), (10 000, 28, 28, 1))

ft DR AS TR A7 1Y) R0 28 B Oy R B, i B 4R Ol 7 AR, RSO — AR Ak B

train X=train X.astype('float32'")

test X=test X.astype('float32"')

train X=train X / 255.



test X=test X / 255.

# W THLar = I FIRARERAAFEIERA (0~9), NI Z 4T 1 M4 (one-hot
enconding). BlUNZESH] o A9 1 im0 0 000000 1 0], B —/ 1 /R BIEL
M, A ofih 1, HA#R 4 0.

train Y one hot=to categorical (train Y)
test_Y_one_hot=to_categoric:al (test Y)

# AT WG A (0~ 9) AT 1 A B AL e A IS 19 AR Ak

print ('Original label:', train Y[O0])

print ('After conversion to one-hot:', train Y one hot[0])

# R INGRFEA L 7 A I SR A A4, IR EE T TR B, A 5E H TR oA 1. it
bR R FEAR S R 80 TN RS Y, 20 S H] I 1 A

from sklearn.model selection import train test split

train X,valid X,train label,valid label=train test split(train X,
train Y one hot, test size=0.2, random state=13)

# kAU 2 A EE 1Y) shape

train X.shape,valid X.shape,train label.shape,valid label.shape
2R A TR R A 2] B R I s A 4

import keras

from keras.models import Sequential, Input,Model

from keras.layers import Dense, Dropout, Flatten

from keras.layers import Conv2D, MaxPoolingZ2D

from keras.layers.normalization import BatchNormalization

from keras.layers.advanced activations import LeakyReLU

batch size=64 ¢ 1T FFERT 57 batch B & MHEEALL, I 20—~ batch 1Y
FEAR ZPOT R — B EE T R, i 0 AR eR 2L AL — 2

epochs=20 # 8Bl Zr Ik &L

num classes=10#{f [ Keras FIYFFIBLHE (Sequential) ¥4 a4 TR 45 [ 2%
fashion model=Sequential ()

fashion model. add (Conv2D (32, kernel size= (3, 3), activation="1linear"',
input_shape= (28,28, 1),padding="same")) # [a] 7 FI AL B Fp IS TN 55 — J= — 4 5 1
JZ, BRI H O 32 (it A9 4EE O 32 4B, B BB RN 33, Bl pR AU
linear, i ABYE 1Y) shape A 28X28X 1, same fCEMREH L FEHLE R
fashion model.add (LeakyReLU (alpha=0.1)) # A% 1 =450 28 N 2% 1 H s
ST PR X

fashion model.add (MaxPooling2D( (2, 2),padding="same")) # 4k i K{H b
e, R AP ZEBE 3R N R Y —2F

fashion model.add (Conv2D (64, (3, 3), activation="'linear',padding=
'same')) #FIRBPHEME 2 2 _HERZ, ERERH N 64 G il 19 4E By
64 4k) ,% PRI R/ 3X3

fashion model.add (LeakyReLU (alpha=0.1)) # 0TE PR AL

fashion model.add (MaxPooling2D (pool size= (2, 2),padding="'"same'))

AR A, P ARG s e K
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@

fashion model.add(Conv2D(128, (3, 3), activation='linear',padding="
same')) # [JPFIBRI R H NG 3 )2 “HEERU=, EREIECH A 128 (G th 19 48
128 4k) , BRI KR/PNK 3X3

fashion model.add (LeakyReLU (alpha=0.1)) #¥i& K%L

fashion model.add (MaxPooling?2D (pool size= (2, 2),padding="same'))
# e d AR AL, (B R AR A 4R | B g IR A A — 2

fashion model.add(Flatten ())# H TR A“EN", RIS 2 48 i A —4E46, H
THRZR| 2 & ZEN L E

fashion model.add (Dense (128, activation="'"linear')) # é‘:{_f_F_EEE—, T R
B H linear

fashion model.add (LeakyReLU (alpha=0.1)) #3{{% K%L

fashion model.add (Dense(num classes, activation="'softmax"')) ¥4 ik
JZ, 1 4 By o R0 2R RSOIR A AR I8 ) 4E O [A] (ML AR O num_classes=10)

fashion model.compile (loss=keras.losses.categorical crossentropy,
optimizer=keras.optimizers.Adam (), metrics=["accuracy']) # i 1F 5L 1Y,
TR BE 27 2] W 25 4 4 58 iUs , 5 B 9 1R IR A RE s AT

fashion model.summary () # &EFREF BRI MLGEH, E 2.11 s,

Layer (type) Output Shape Param #
conv2d_1 (Conv2D) (None, 28, 28, 32) 320
leaky_re_lu_1 (LeakyRelU) (None, 28, 28, 32) 3]
max_pooling2d_1 (MaxPooling2 (None, 14, 14, 32) 3]
conv2d_2 (Conv2D) (None, 14, 14, 64) 18496
leaky _re_lu_2 (LeakyRelU) (None, 14, 14, 64) 3]
max_pooling2d_2 (MaxPooling2 (None, 7, 7, 64) (<]
convZzd_3 (Conv2D) (None, 7, 7, 128) 73856
leaky_re_lu_3 (LeakyRelU) (None, 7, 7, 128) e
max_pooling2d 3 (MaxPooling2 (None, 4, 4, 128) 3]
flatten_1 (Flatten) (None, 2048) e
dense_1 (Dense) (None, 128) 262272
leaky re lu_4 (LeakyRelU) (None, 128) (5]
dense_2 (Dense) (None, 18) 1296

Total params: 356,234
Trainable params: 356,234
Non-trainable params: 8

Bl 2,11 TR R 45 4

fashion train=fashion model.fit (train X,train label,batch size=
batch size,epochs=epochs,verbose=1,validation data= (valid X,
valid label) ) # Il 28 28 AU, il 2% 20 IR

test eval=fashion model.evaluate(test X, test Y one hot, verbose=



0.41

0.31

0.21

0.11

0) #1151 Y 1% 2=

print ('Test loss:', test eval[0

1) # % |

HL 38

¥ =)

TR 2245 R K3 loss (44.46%)

print ('Test accuracy:', test eval [1]) #Hi X DI accuracy (91.54%)
#2200 HERR R R 2, LA R 2 Aok LG, iR 2.12 Firis,

Training and validation loss

- oos| & Immrema T eeeetets
0.961 o'
0.94 A
S 0.92+ o ®
. 0.90+
® . 0.881
.
° 0.86-
@ Training loss ®e °
— Validation loss e, eo 0 e 0.84- °

Training and validation accuracy

0.0 25 50 7.5 10.0 12.0 15.0 17.5 00 25 50 7.5 10.0 12.5 15.0 17.5

K 2,12 gk Fnim - AE A< 19 loss/accuracy Hi 28

#2012 polE Ak bR s I SR UCEL, b a] LUFE HY BE 25 U1 2R 0% 28000 AS W 38 1 2R 8 AR 1Y
F2 O RA Wi D HET R AW =, IR AR R B T A R G OR . X R, Il ZRfe
FIMEE AL B T IR

accuracy=fashion train.history['acc']

val accuracy=fashion train.history(['val acc']

loss=fashion train.history['loss']

val loss=fashion train.history['val loss']

epochs=range (len (accuracy))

plt.plot (epochs, accuracy, 'bo', label="'Training accuracy')
plt.plot (epochs, val accuracy, 'b', label='Validation accuracy')
plt.title('Training and validation accuracy')

plt.legend()

plt.figure ()

plt.plot (epochs, loss, 'bo', label='Training loss')

plt.plot (epochs, val loss, 'b', label="'Validation loss')
plt.title('Training and validation loss"')

plt.legend()

plt.show ()

#o0 TPTIEBI R B LS R, A7 AL MR — = 5 &Il Dropout )=,
KRR T A AR S A .

batch size=64

epochs=20

num classes=10

fashion model=Sequential ()

fashion model. add (Conv2D (32, kernel size= (3, 3), activation="1linear"',

padding="'same', input shape= (28,28,1)))

S o Bk
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fashion_model.
fashion_model.

fashion_model.

add (LeakyReLU(alpha=0.1))
add (MaxPooling2D((2, 2),padding="same'))
add (Dropout (0.25)) # '8 Il Dropout &, {# 15 B K )l 2 A5 B T g

SR, ¥ 252119 HE 2 Bl AL BT i A M 20T

fashion_model.

same'))

fashion_model.
fashion_model.

fashion_model.

A 252

fashion_model.

same'))

fashion_model.
fashion_model.

fashion_model.

A 40%

fashion_model.
fashion_model.
fashion_model.

fashion_model.

30%

fashion_model.
fashion_model.

fashion_model.

add (Conv2D (64, (3, 3), activation="'linear', padding="

add (LeakyReLU(alpha=0.1))
add (MaxPooling2D (pool size= (2, 2),padding="same'))
add (Dropout (0.25)) # is Il Dropout &, WrH i A f 22 o 19 #E 2R

add (Conv2D (128, (3, 3), activation="'linear',padding="

add (LeakyReLU(alpha=0.1))
add (MaxPooling2D (pool size= (2, 2),padding="same'))
add (Dropout (0.4)) # ¥/ Dropout JZ, Wi &y A #f £ JC 1 #f 2R

add(Flatten())
add (Dense (128, activation='linear'))

add (LeakyReLU(alpha=0.1))
add (Dropout (0.3) ) # 8 il Dropout JZ, WrHH A # 20 HE 2R R

add (Dense (num classes, activation="'"softmax'))
summary () # X & 5 B 25 F

compile (loss=keras.losses.categorical crossentropy,

optimizer=keras.optimizers.Adam(),metrics=["accuracy"']) # % iFH %

fashion train dropout=fashion model.fit (train X,train label,batch

size=batch size,epochs=epochs,verbose=1,validation data= (valid

X, valid label)) # NI G BY , S8R FFA L

fashion_model.

save{"fashion_model_dropout.h5py"}#ﬁﬁﬁqﬁﬂﬂ

test eval=fashion model.evaluate (test X, test Y one hot, verbose=

1) #3TA R R 2

print ('Test loss:', test eval[0]) # oI IR Z 55 R EREK 1oss (22.74%)
print ('Test accuracy:', test evall[l]) #HiHIHXHERI 3 accuracy (91.95%)

# 5N Dropout EJT, kI FEA M loss/accuracy Bk, tE 2.13 fiis,
MBI FFATT AT LAFE H Bl A DI 2R O 200 38 0, I 2 8 A 4o 48 0 e o R W] 20 1, =k 3¢
[ 200 /0 . DA B o R ORAR 4F, B B S

accuracy=fashion train dropout.history['acc']

val accuracy=fashion train dropout.history(['val acc']

loss=fashion train dropout.history(['loss']

val loss=fashion train dropout.history['val loss']

epochs=range (len(accuracy))

plt.plot (epochs, accuracy, 'bo', label='Training accuracy')
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® ® Training loss
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K 2.13 ¥ Dropout J2 J5 I 2k #1038 B A< 19 loss/accuracy ] 2k

plt.plot (epochs, val accuracy, 'b', label='Validation accuracy')
plt.title('Training and validation accuracy')

plt.legend()

plt.figure()

plt.plot (epochs, loss, 'bo', label='Training loss')

plt.plot (epochs, val loss, 'b', label="'Validation loss')
plt.title('Training and validation loss')

plt.legend()

plt.show ()

predicted classes=fashion model.predict (test X)# Hll %15 2| nY IR, Xf
R A Al 28 T

predicted classes=np.argmax(np.round(predicted classes),axis=1)
predicted classes.shape, test_Y.shape#JﬁifﬁHﬂMT?10 000 PMEEA MY 422 1E i
correct=np.where (predicted classes==test Y) [0]# 4o e N o i ORI = R
print (" Found %d correct labels" %len{cerrect}}:#ﬁﬁﬁﬁéfaﬁﬂfﬁﬁﬁﬁﬁ‘ﬁi
(9 165 1)

ot 9 RIERIE A, WiiEl 2.14 Fiw .

=y |
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0 0
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20 20 20

&

0 25
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0 25 0 25
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20 20
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for i, correct in enumerate (correct[:9]):
plt.subplot (3,3,i+1)
plt. imshow (test X [correct]. reshape (28, 28), cmap = ' gray ',
interpolation="'none')
plt.title (" Predicted { }, Class { }". format (predicted classes
[correct], test Y[correct]))
plt.tight layout ()
incorrect=np.where (predicted classes! =test Y) [0] AT IS R= TN
print ("Found %d incorrect labels" %len(incorrect)) #HiH 7 I8 =M1%K
(835 1)
#oxth oM AR E B, WA 2,15 Fis,

Predicted 5, Class 7 Predicted 5, Class 9 Predicted 0, Class 4
0 0 0

20 20 20

1
&
=

A

0 25
lass 3 Pre%icted 6, Class 2

M

0
Pre%icted D, Class 6 Prec#cted 0.

20 20 20

=)
=
=

0 25 0 V in
Predicted 6, Class 4 Predicted 0, Class 2 Predicted 4, Class 3

0 25
Kl 2.15 s RERERNE R
for i, incorrect in enumerate (incorrect[:9]):
plt.subplot (3,3,i+1)
plt.imshow (test X [incorrect]. reshape (28, 28), cmap= "' gray ',

interpolation="none')
plt.title("Predicted{},Class{}".format (predicted classes
[incorrect], test Y[incorrect]))
plt.tight layout ()
# 50 o T B A, W 2,16 BT,
from sklearn.metrics import classification report
target names=["Class {}".format (i) for i in range (num classes) ]

print (classification report (test Y,predicted classes,target names

=target names))



=
s
Q%
&

precision recall fl-score support

Class B 0.78 8.96 0.84 16866
Class 1 8.99 8.98 0.99 16866
Class 2 0.90 B.86 0.88 10600
Class 3 0.91 8.92 0.92 1060
Class 4 0.86 8.89 0.88 10600
Class 5§ 0.98 6.99 0.99 1060
Class 6 6.81 6.70 0.75 10600
Class 7 0.97 8.97 0.97 10600
Class 8 0.99 8.97 0.98 1000
Class 9 0.97 08.97 0.97 1000
avg / total 0.92 .92 0.92 166000

2,16 A2 Fm L g o

2.3 R A 231 o) RR B R 75 3 K Python R {CH5

R R WL 2 5T R 45 P T — A 3t 7 A0 3 A T8 1% B IR 28 590 1 01 26
REACHCRE A Y SRR (7 28 9P ) R AR B 22 SR 38 2 B M /1 L
2 AR T2 %2 5 3 P S RE . B A07E 1 000 /NS5 BE A 1 47 998 4 TF
B AT 2 AR IR 4% 33 )y Bk L 5 3R ] — A G R A T h T 2 2
S5 R AEIA N 00. 8 U6 HREFE . SR L 1 B 2 30 8 1 7R S AT M 0, B R
UM 14 T 35 240 AR L 330 IR A A v 2 90 2 A 5 050 o 9 2 R 34 4
o

AT PP B 2 P 4 H T AR 5 R B R G . TEFR AT v =T+ b 4h HeH
RS FREA o AT AR SRR bR T Ay (85 — A B AT H s
AL y>0. 5 I B35 AR AR 7 00 S (B3 REAS .y STBR b 23K T 35 240 19 )

EHE + LA s WU R e 7 5 24 T R 45 T REE 0 LA BB 0. 5 #h
R W28 A5 A TR R A R 1B 29 FEAS 1% a] BB AH (W] 5 BRIV 43 288 25 2 SR R0 Oy
ﬁu%ﬁ = 1. WU 55 24 (2. 1)
SR YN GREE P IE R B AR EAFB, FRATS m™ TR IE W AR
Ham e ik 2 B A = L DU UE LKK?@# 1 AT BRI 2R R AR
SV O Ak T R ZOW I FE AR SR T LSS AR, T, HIE A S AR Y T
HE 238 R T WL e 2R N 22 K e ik 2 D
> S B 2 (2.2)
(HE . AT oA 26 020 DT R iy, A 7 22 68 L it i) (/] 3
froae il e 3L 502, DRt sebr 2 AT 0 (2 ) s . B X —

SN

M____________________________________________
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l%y":liyxii‘ (2.3)
i LA A BRI AN B iy o 2 B — D SR AR WG ——“ P4 L (rescaling) , JRFR® F:
-1 (rebalance)

P-4 il ) SRR B R R (L SEBRERAE AN I R L. R A I 2R 4R 2 B 5
FEA SR T A 7 X AR B AN 7 1 st 2 U, FRATT R 20 BB A A 3 1)l
ZRAE WL LR E W H B SE B IR H S5 A R, A EOR B RIEH =251
o B — R BRI G b By IE W AEAR AT R R (undersampling) , Bl 2%
BB T RS A IE 3 2R A B B3 SR P BL 29 3 45— K
XEUN SRR b 138 R AR B 47 1 SR AE” Coversampling) , BV IS i — 2 55 29 B¢ A% fifi
MIEE EAEARR ERE L RGBT LA 7 5 58 =202 B3R TR GBI %
AT HLA = 2T AR I St 59 93 28 45 2047 F000 i 5 o5 =X (20 3) i A R SR o 2
o, FR A B {E F% 8 (threshold-moving) |,

IR KA T B IS () O A 0 o A /s T ad R ARG [T 5 T AR Z2 1R/ i
AR 2R AR R B i /N TR AR U 2 8 s Tk RARE RN TR Z B A, H
ZRE R TR ISR . T2 S B2 of R AN BE ) 5L H XT 9] 45 1F: 29 FF A
T HEE R SN SE"ERN LG O RFEEAARERE SMOTE &
8 1 X Y2 4R v B9 3k 29 AR AT I (EDR P AR WO B B AR A . TR RE S ROR AR A
WARMEEFIEFEAR KX LRk —EHEEFE . KRFERNQ
MR EasyEnsemble J& 8 4 5l 57 A AL R B & AR 0 s %S
fEAN[R] 27 2] e X AR X B o A an AP AT T RRFE AR R R ENAS L
KREEFE.

Python if 5 2 {4k 1 Ab 3E A 24 i 12 A 1) 42
imbalanced —learn. fF i FH g 75 & 5 e 8,
LRV IRUTT Fros

&% — Ay T 7 Anaconda Prompt., H. {7
Windows U+ EH - 4F #2 ¢ 1 3% 8] Anaconda X
A3, nE 2. 17 Frsn s B i Anaconda Prompt BJJ
T H. & 2.17 #TFF Anaconda Prompt

e H 39 Anaconda fp 2 R /8T 1, g A
“conda install -c glemaitre imbalanced-learn”, 3% ¥ [P] 4= 48, X 5 iy v IR IR
Fi 0] 4=, Bl n] 228 imbalanced-learn £ . W& 2. 18 Fi /s .

2% Se il Ua s BV AT FHZ A0 A0 BRI AN S T A B9 AL v o2 > TRl . b &b, AT
25t an B BN s 9] s DAY 718 3 SR AR L RCR AR S5 7 i i AL B D BR

l Anaconda3d (32-bit)

Anaconda Navigator
Anaconda Prompt
Jupyter Notebook
Reset Spyder Settings

s Spyder

from sklearn.datasets import make classification

X, y=make classification (n samples = 5000, n features= 2, n



tlles =]

|

2|

|

B conda install -c glemaitre imbalanced-learn 2 I

S

¥,

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

informative=2, |

|

n redundant=0, n repeated=0, n classes=3,n clusters per class=1, :
weights=[0.01, 0.05, 0.94],class sep=0.8, random state=0) é,;)

#794 5000 MHEAR, i 0/1/2 =AY 200, T AR FRAL 4% 5 2 1 43 2 [n] 7
# 1 R AR A
#1. BEBLLE R
from imblearn.over sampling import RandomOverSampler
ros=RandomOverSampler (random state=0) # B AL 1k % B
X resampled, y resampled=ros.fit sample (X, vy)
from collections import Counter
print (sorted(Counter(y resampled) .items()))

# O BEAS 20 3 ) = A A (R RE S, B30 D s e 28 il b e R
#2. SMOTE %3 R A
from imblearn.over sampling import SMOTE, ADASYN
X resampled, y resampled=SMOTE () .fit sample (X, y) #{#H SMOTE F ikt K4
print (sorted (Counter (y resampled) .items())) # 5 o SR RE e R A 4E
BE, 1% 0 HE
#3. ADASYN % id Kk
X resampled, y resampled=ADASYN().fit sample (X, y)  #{#/H ADASYN F ikl KA
print (sorted (Counter(y resampled).items())) # 5 o SR RE TS R RE S 4E
BE, & 28 7 HE Iy

# R KFES L -EasyEnsemble
from collections import Counter
from imblearn.ensemble import EasyEnsemble
ee=FEasyEnsemble (random state=0, n subsets=10)

X resampled, y resampled=ee.fit sample (X, y) # 14 | EasyEnsemble
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Jr 2k R R
print(X_resampled.shape} #ﬁﬁ“ﬁ(%ﬁfﬁﬁ{]ﬁﬁﬁﬁ
print (sorted (Counter (y resampled[0]).items ())) # 50 R CRBE e i REAS 4E

BE, 4% 20 HE Y
# {8 2 557k
from imblearn.under sampling import InstanceHardnessThreshold
iht=InstanceHardnessThreshold (return indices=True)
#4900 i A0 1B (EL RS 3l 5395 A B 2SS AN B i RS, O th AR AR 19 &= 5
X res, y res, idx res=iht.fit sample (X, y) # I8 H A 7% 3 ik



3 T TensorFlow | Keras i 5% >

MATHIRE = HEZRIR 22, Wl TensorFlow.Caffe 1 Theano 4, {HiX EHE
SRR 1 [ TR BE o M I R B Ll N R P OX S HE ZRIEOR S o ) AR T
R L L 3 0k B (A A R ST B, 3 A T HL G R A 26 L b B B
B B Rl MOl 53R UE 22 AR KA PR, Ho 2 [a] NAR XE IR b . A 4 1Y
IR =2 2 [ Keras &= — 3 T TensorFlow [y AP, &2 BEWE {5 Fe A5 3 52 2 4 5
R e, H ) T SC B

3.1 Keras f§ 9y

Keras &= H & A4 T F U Francois Chollet 7+ % B .3 T TensorFlow HY
R BB EWRY APL, Hij . Keras £ 2 & {4 TensorFlow FYER
I\ APL, Keras JF 3 VA% f 0 50— FU7% B JL 47 AR 103 3 B 4 22— A~ ¥ 28 0 25
HALTT R anr .

1. BFRY%

Keras JE2 Al 22 M 45 19 5 J2 APL & 385075 18 7 00 fd8 P AR5 . 78 B R ost 2>
FUTAR R ARG5S T o (8 F 7 AR & 7 68 A 2 A [A] 2 KT BE /Y € Tl A6 #2845
A

]

2.

SRR

{8 ] Keras 4 @ BB 27 2 SRR, R iz A R B 0 — 1> 2 )2 189 17 91 805K
i () B 1AL xS 58 42 ] i R B n] DU /b A A A A A —ie . HLK
M5 P )E K R AR 90 W AL TR B L KT pR VB L 1 W A6 1k 55 S i ST
R, n] DI EA TR & A 2 gy Bi Ay,

3. Y BME

ISR L (B N 28 )2 e B w B - R B MEA iU 7 5 #r
el R 2B AT, B 3 B e g {d R P 15 Keras B idE & T et o 58 TAE.
7 B AE H Keras $H178R FE 27 > BRI & B9 A8 A1 st Ak L — A~ &) B2 /Y
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s 161 158 B anfe] 5 FH Keras PEASOR B 2 S BB 2o iz 1 DLk 50 Bl 43 1 i)
W 35 R U s A L I8 0 FH I 2545 3 A 38 B 2 A B B3 H 5 Bk 50 Fi8 20y Fn i dic
B a2z’ R s bk 50 52 BR i & O A0 im0k £ 4 6 fh £ s EAS S an R
T 7S &

import pandas as pd
import numpy as np
from keras.models import Sequential
from keras.layers.core import Dense, Activation,Dropout
from sklearn.preprocessing import Normalizer, StandardScaler
import matplotlib.pyplot as plt
from WindPy import w
a4 AR ORI I A ORI 5 44 4 4
# AR AIE 50 050 I, I AR BUX SEREEE AN 2010 4F 1 ] 1 HF
#2017 4F 12 H 31 HErA 225 H AW o i e 3 6] Ak 50
f# YU A
# HAn . A AR 50 5o B ny Wi A B0l F ik 50 958 B9 W m
w.start () # A BAUES T B L 3% wind S E R & im Ml windpy i {4 4 HEiE 1T
wsetdata=w.wset ("sectorconstituent","date=2018-02-06; sectorid=
1000000087000000™) # AR B IR 50 B BB UE 27 10 R
code list=wsetdata.Datal[l]
code list.append('000016.SH")
codes=code 1ist[0]
for code in code 1list[1l:]:

codes=codes + ',' + code
w data=w.wsd (codes, "close", "2010-01-01", "2017-12-31", "Fill=
Previous") # AR U A R A A Ak 50 8 2oyl & 4
close data=pd.DataFrame (w data.Data,index=w data.Codes,columns=w_
data.Times)
close data=close data.T
all data=close data.dropna(axis=1,how="any"') # HIBRAFAE nan 131
all data.index.name="Date"
all data.to csv("sz50 all data.csv") R AR BRI SR S A csv U
AR IBORCIE I A RO 26 4
df=pd.read csv('sz50 all data.csv', index col="'Date')
df.index=pd.to datetime (df.index)
df=df.resample('"W-MON"') .last ()
df=df .dropna (axis=0,how="any"') # S BEAFAF nan 1T
stox=1list (df.columns)

stox.remove ('000016.8H"')
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ind="'000016.SH'
df ['ret']=df['000016.SH'].pct change ().fillna (0.1) # it 5 ik 50 8 %K
1 H WO AT BT — B A A BRER A b, S —MEN 0.1
df.loc[:, 'new ret']=df.apply(lambda r: 0.1 ifr['ret'] < -0.08 else
r{'ret'], axis=1)
df ['new index']=df.loc[df.index[0], '000016.SH"']
for i in range (len(df.index)) :

ifi> 0:

df.loc [df.index [i], '"new index']=df.loc[df.index[i-1],

'new index']* (1.0+df.loc[df.index[1], 'new ret'])
i BB A B0, 42 B S bR fE AL
en=StandardScaler ()
df ['000016.SH']=en.fit transform(np.array(df['000016.SH"']).reshape
(-1,1))
for s in stox:

enl=StandardScaler ()

df[s]=en1.fit_transform(np.array(df[s]}.reshape(—l,l))
df['new_index']==en.transform(np.array(df['new_index']).reshape
(_lrl))

train=df [df.index < pd.to datetime('29-12-2017")]
def'create_dataset_index(df}:
dataX=[]
data¥Y=|[]
for i in df.index:
x=df.loc[i, stox].as matrix()
dataX.append (x)
v=df.loc[i, '000016.SH"]
dataY.append (vy)
return np.array (dataX), np.array(datay)
#GEREARY , train x AAHE MR, train v A FIE 50 585K
train x, train y=create dataset index(train)
A S U 2 Ty e 22 1 4% 5 7
model=Sequential ()
model.add (Dense (output dim=20, input dim=36)) 1o — =, 36 N HIA .
20 A Y A
model.add (Activation('tanh'))
model.add (Dropout (0.1))
model.add (Dense (output dim=10, input dim=20)) 55 " F,20 I E A
10 ™% th Y K
model.add (Activation('tanh'))
model.add (Dropout (0.1))
model.add (Dense (output dim=5, input dim=10)) #ﬁ?-ﬂ%,lO’?ﬁﬁ}x\
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model.add (Activation('tanh'))
model.add (Dropout (0.1))
model.add (Dense (output dim=1, input dim=5)) + 5 PUE, 5 TR A .
1A~ H
model.compile (loss="mean squared error', optimizer="rmsprop') # Fi i
FoL Al
model.fit (train x, train y, nb epoch=2000, batch size=50, verbose=
1) # LAl
# BRI AR 50 48 BOK &M
df['pred']=0.0
df=df[df.index < pd.to datetime('29-12-2017")]
for 1 indf.index:
x=df.loc[i, stox].as matrix()
df.loc[i, 'pred']=model.predict (x.reshape(1,36)) [0,0] #1f Ml %k
AR, TH58 EE 50 45 20l EL
# 4R S2BR R 50 47 BOR % F0UI A A9 55 19 48 2, 4800 B L AR D S PR A
df['pred']=en.inverse_transform(df['pred']}
df['000016.SH']=en.inverse transform(df['000016.SH'])
df.to hdf ('DeepLearning-sz50.h5', 'Deep Portfolio')
plt.plot (df['pred'], 'r', label="pred')
plt.plot (df['000016.SH'], 'b', label="'index")
plt.legend()
plt.show () # 0 H 56 B 4 20 T s AR L 3 A

ik 50 SEPRFE B 5 B s i Fs BOH A e R s &l 3.1 fras. Al WL,

FH R BE 27 2] RS 7R A5 380 () 0000 &85 5 BR S P 24 SR Al 0 3530, BV Y 1) UL B 5 -

3500 1 —
—  index
3000 A
fﬁ 2 500 -
2000 -
1 500 -

2010 2011 2012 2013 2014 2015 2016 2017 2018
i

Bl 3.1 Scbada Kt w45 % A
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3.2 Keras £E5BE

HT TR B o ) B HE ZR EEACER 2 B T Linux F 5 1 & /Y - [t 7F Windows
0 NRBERE = M E— M LB RME . ik . AT 4 —FAE Windows “F 77 B %
e I WALHATIR B 7 2 TP R B 7%

BI5GB VirtualBox, 1/i[0) VirtualBox B Ul Chttps://www.
virtualbox. org/) . 31 F & . % %% VirtualBox, WK 3. 2 Frzs.

© | = il https//wwwvirtualbox.org/ O -~ & ¢ @ oracle VM Virt... x|

Welcome to VirtualBox.org!

VirtualBox is a powerful x86 and AMD64/Intel64 virtualization product for enterprise as well as home use. Not only is

About © VirtualBox an extremely feature rich, high performance product for enterprise customers, it is also the only professional
- solution that is freely available as Open Source Software under the terms of the GNU General Public License (GPL)

Screenshots - version 2. See "About VirtualBex" for an introduction.

Downloads

- Presently, VirtualBox runs on Windows, Linux, Macintosh, and Solaris hosts and supports a large number of guest
Documentation . operating systems including but not limited to Windows (NT 4.0, 2000, XP, Server 2003, Vista, Windows 7, Windows B,
: Windows 10), DOS/Windows 3.x, Linux (2.4, 2.6, 3.x and 4.x), Solaris and OpenSclaris, 05/2, and OpenBSD.
End-user docs
© VirtualBox is being actively developed with frequent releases and has an ever growing list of features, supported guest
Technical docs - operating systems and platforms it runs on. VirtualBox is a community effort backed by a dedicated company:
Contribute everyone is encouraged to contribute while Oracle ensures the product always meets professional quality criteria.

3.2 VirtualBox EfIPLE 1

% %¢ VirtualBox B, % B8 BRI 2 301 B 4224 5 5¢ i B A .

2 ok FFE F % Ubuntu Linux #4/F 2& 19515 X4 (1so) . 57 Ubuntu
LA R ERAE R B 0 Chttps://www. ubuntu. com/download/desktop), F %
Ubuntu 16.04. 3 LTS, W& 3.3 frzx. F#EAG 289 Ubuntu Linux R4t A
24~ ubuntu-16. 04. 3-desktop-amd64. iso,

@ https:/ fwww.ubuntu.com/download/desktop £ - @ Canonical Group Ltd [GB] G || @ Download Ubu... x |

Ubuntu  Community Ask! Developer Design  Hardware Insights  Juju  MAAS  Partners Sshop  More -

U b un t U ® Cloud @ Server Containers Desktop Core loT  Support  Resources  Downloads

Downloads » Overview Cloud Server Deskiop  Alternative downloads  Ubuntu Flavours

Download Ubuntu Desktop

Ubuntu 16.04.3 LTS

Download the latest LTS version of Ubuntu, for desktop PCs and laptops. LTS
stands for long-term support — which means five years, until April 2021, of '

free security and maintenance updates, guaranteed.

Alternative downloads and torrents »

# 3.3 Ubuntu 16. 04, 3 Desktop

%
3
¥

o
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JA B & &% 4 1) VirtualBox, 47y VirtualBox B 45 If 2E 95 DL B 5
Birizfr”. e w28 on Kl 3.4 Fros gy ia s . e, FR AT 7 2
WS UL B 2 PR 28 B AR SFEE B . k&b, TR TR R WP Ay 4 R
Deeplearning, 25 4 Linux, it 4 & Ubuntu(64-bit) .

T B KE AL 20 BC N AF . R B A Ak B ZOPE R OR . @ E D e
4 GB(4 096 MB) NAE . A LLAMEE 2 GB(2 048 MB) INAE Kl tn &l 3. 5 FFss .

N9 Oracle VM VirtualBox ETE228
EEF) =HI(M) #Eh(H)
@ '_\"" I:’) ot
wEE) EE B
? X
7 X
- IEEERN
& FrEEREK
L . 42 FR D R G2 Al
A RN
WIERH R BRI R 2R ERRMRFERASR
A, AR TR IR E T R AN BB Ay B R RE A/ OB) -
AT (N) : |Deeplearning BEURIHAFEINA 1024 MB.
K7 (T) : [Linux vl . ———————— 21 R
RiZ= (V) : [Ubuntu (64-bit) »| B 4 MB 8192 MB
!?Eﬁiﬁ B || F—#FN HUH ‘ F—% ) B
Kl 3.4 )53l VirtualBox Ji% 3% [ L Bl Bl 3.5 i E LA AE K/

N REAIAL A K R 4. PR BLAEB  E URE AL, A&l 3. 6 Fra .

? X
&  FEEYER

RED AR

fre] LM ERE R F ET BR T . FE—NEIE
Bfra RSN EiEE—1.

IMFEEREFMACEELERE, W] Lphdx—2,
AE B RN GHEEE P E.

EiAIER SR 10. 00 GB.
O FEHEmMEDTER (D)

@ FAENBEEDNFL(©)
O #EACHE MEMNESR S (U)

&

fillE B

K 3.6 B4 068 5

A HE LR £ R SRR @R BB SRR VDL WiEl 3.7 s,
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& plEEhER

RE DA RE AR SO 2R A
wEREEEATHEEUEEN CRE. nREFFELBERILEK
HEAE, Sa LR ERFAERRE.

(@ VDI (VirtualBox W& H{R)

O VHD (EHER)
O VMDK (EFHLEEE)

EFEAE) || TN g

Pl 3.7 4 R FULAE % S 26 Y

Ve B FUUBE 25 7E ) PRAE 25 b a9 fetig ) =, BeAb L e PR E e RN, U 4% T 8
VLAY T E K 3.8 Frs.

7 X
€ OIEERES
FrEEYI R |
EE TR ENER RN ZAREATAR GELE), ELN%A
B R (EESR) .

HEN R ERNEE R EEN SAVERANTR (EZ2XA% EAX
), AESERNRBERISAAR A= BANER S AN EER TR .

[ 2 KA T APl REEE R E RSP R R KA EPRAIE, BE
EEEAERRR.

O shaaEe (D)
ORERZ LN

T—2N) B

& 3.8 R L £ o0 B 77 3K

PVEFE E SUAE 2% 7F Windows b A g7 B . BEAT, 75 2 5 e fE Windows &
gt b 4R N R AT 2 B R R BB S OR 72 F 80 . IR &8 — 4 S0 Je OR 1
24 Virtual Box) . JEIEE &L 09 K/ANE W 2= /D PEFE 10 GB. LA 20 GB R 4E., U0
& 3.9 P~

MEFUAL N EESE B 2 B 2k ZF 4% Ubuntu Linux #:4/E 245 . 1% $F“Deeplearning”

I A sh 74 Qi &l 3. 10 froi.

#E Linux RGi4E. FRAIC L P Linux R 1SO H R CF, I ik
£ “ubuntu-16. 04. 3-desktop-amd64. iso”, W& 3. 11 i/~ .
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P Deeplearning [IE{H=17] - Oracle VM VirtualBox — [] y
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Install (as superuser)

Welcome

Espanol
Esperanto
Euskara
Frangais
Gaeilge
calego
Hrvatski

islenska _

ltaliano
Kurdi Try Ubuntu Install Ubuntu
Latviski

Lietuvizkai
Magyar You can try Ubunku without making any changes ko your computer, directly From this CD.

Nederlands : Orif you're ready, you can install Ubuntu alongside (or instead of) your current operating system. This
Norsk bokmal shouldn't take too long.
Naorsk nynorsk

Polski _
Drrkimin e You maywish to read the release notes,

Bl & W 5 i [ @ ®Richt Ctrl
& 3.12 4% Ubuntu

O $ T2 28 AR o M A T WA e 4 2 R A AR ST Y BRI T 8] 3. 13 FoR

Deeplearning [IEfEE{T] - Oracle VM VirtualBox = [ X
B BH ME RN reE B0

Inskall (as superuser)

Preparing to install Ubuntu

Download updates whileinstalling Ubuntu

This saves time after installation.

Install third-party seftware For graphics and Wi-Fi hardware, Flash, MP3 and other media

This software s subject ta license terms included with ts documentation. Some s propeletany.

Fluenda MP3 plugin includes MPEG Layer-3 audio decoding technology licensed From FraunhaoFer 15 and Technicolor SA.

Continue

Gl @by o il P ([ @ ¥ Rieht Ctrl
Kl 3,13 AVEFEL A PRAE 2R a0 i [ i T

EPE LR BE I, B e RS AL i U8 £ 9 &2 B P AE R 4 (Erase disk and
install Ubuntu) . WK 3. 14 7~

3

¥

%
3

3

5



Deeplearning [1IEf5i={T] - Oracle VM VirtualBox — L] Pt
EE B 1E AMME g

Install {as superuser)

Installation type

6
{r‘k This computer currently has no detected operating systems. What would you like to do?
. © Erase disk and install ubuntu

&a‘ Warning: This will delete all your pregrams, documents, photos, music, and any other files in all operating systems.
ﬁb Encrypt the new Ubuntu installation For security

> ¥ou will choose a security key in the next step.

r2 Use LvM with the new Ubuntu installation

m This will =2t up Legical Violume Management. It allows taking snapshots and easier partition resizing.

) Something else
You can create or resze partitions yourself, or choose multiple partitions for Ubuntw.

B
~<

—~

iy

O install Now
3

¥

H
Ta

-

(=

"-.:L.

>

==
2o

Gl @) by & i 3 @ ) Right Cctrl

o)
-,

A 3. 14 e B sl

B Continue”, %3 Ubuntu #4E 24, WA 3. 15 Frzis .

Deeplearning [IEfEIE{T] - Oracle VM VirtualBox — O X
BE = MR g wE B

This computer currently has no detected operakting systems. What would vou like to do?

@ Erase disk and install Ubuntu
Warning: Thiswill delete all your programes, documencs, phocos, music, and any ocher filesin all oparating syscems.

Write the changes to disks?
IF you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make Further changes manually.

The partition tables of the Following devices are changed:
SCE12 (0,0,0) (sda)

The following partitions are going to be formatted:
partition #1 of SCSI12 (0,0,0) (sda) as extd
partition #5 of SCS13 (0,0,0) (sda) as swap

GD Back || Continue

Bac Install'Mow

G QW e ol (3 & ®) Riht Ctrl

& 3. 15 BN 22 3 25



HF TensorFlow JH Keras{iil 7% & 5 =]

PEPERTIX . P E Y X AE Ubuntu 1 HBEEH“ Shanghai” , WA 3. 16 P . ;f
2

W4 Deepl earning [IE75iz{7] - Oracle VM VirtualBox B N X ¥
B BH E g wE B

Install (as superuser)

Where are you?

| shanghai

Continue

3

Bl @ By o5 |l Il [l {3 (B ) Rignt Ctrl

& 3,16  EEERTIX

VEFRHER SR . BOIANAR 2 £ English(US) . W& 3. 17 pios,

i Deeplearning [IEfEi&fT] - Oracle VM VirtualBox — L] X
BE BR ME B s 185

= B o &

Install (as superuser)
Keyboard layout

Choose your keyboard layout:

[English (Ghana) P
|English (Nigeria) | |English {US) - Cherokee

English (South Africa) | English (US)-English (Colemak)

|English (UK English {(US)-English (Ovorak alternative international no dead keys)|
[ =51 (U)-Enish (voroh

Esperanto |English (US)-English (Dvorak, international with dead keys)

|Estonian English (US) -English (Macintosh)

Faroese |English (US)-English (Programmer Dvorak)

Filiping |English (US) -English (Us, alternative international)

et e Il e R e

e B, Fuoaeh o [P S TS T —

|. Type here to test your keyboard

Detect Keyboard Layout

Continue |

|#) Right Ctrl

3. 17 PRI
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i Deeplearning [IEfEi={T] - Oracle VM VirtualBox
BE FH PE Hag S 80

Install {as superuser)

Who are you?

Your name: | deeplearning

Your computer's name: | deeplearning-VB o

The name it uses when it talks to other computers,

Pick a username: | deeplearning o

Choose a password: | O

| Fair password

Confirm your password: | 800008008 | o

Log in automatically
© Reguire my password to log in
("] Encryptmy home folder

A 3.

Continue

Bl &) b ¥ 5 ol il 3 B (¥ Rieht Ctrl
18 IHE M P 45 FlE g

% FORIFAR 22 %¢ Ubuntu Linux $84F R 50 225 5 IR » o 28 58T IR sh#84F

25 . A 3.19 Frn.

Deeplearning [IFfia47] - Oracle VM VirtualBox
BE =5 A e B B

Installation Complete

o Installation is complete. You need to restart the computer in order to use the new installation.

| Restart Now |

Q@ﬁ‘fg&j-—'alpﬁﬁleght Ctrl

K 3.19 HJGZAS
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B ERNH P A MEN . SEFEERS . A 3. 20 Brxw.

Deeplearning [FE=T] - Oracle VM VirtualBox — ] x
B = B HE 2E B

O H B = 4 2010 %

deeplearning

(& g ¥ o (o el [ (5 8 %] Rieht Ctrl
Kl 3.20 &3 Ubuntu

7F Ubuntu Linux &%t 50, £ 7 » 78 58 H 89 X535 fE 3% £5 “ Open Terminal 7,
fTHF Linux o217, W& 3. 21 fos,

Bl Deeplearning [IE{EiZ47] - Oracle VM VirtualBox — O X
B iahl WE RE s B

Ubuntu Desktop

Gl e o L P (3 @ (¥ Right Ctrl

3,21 AT Bl

%
3
¥

3
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B o o o o e e e e m e e e e e e e e e e e e m e mm =

Ak A B O U A B s AT 1 . nT e B AR Bh A . AR A
ShFLEHE Terminal XK B An . I+ 4 85 s E#E:“ Lock to Launcher”, Bl 0] X 1y &
7% DR G shd, FIRE R shar 478 DA, Hw 20 05 8 s A i e 247
F bR B Al anfd 3. 22 Froi.

DeeplLearning [1IE{ti=47] - Oracle VM VirtualBox = ] X
BIE 5l Y8 s gE B

Terminal
deeplearning@deeplearning-vB: -

o run a command as administrator (user "root")
See "man sudo_root” for details.

-
(]

decplearning@decplearning-VB: -5 |:

g
%
”
R
B
a
%
=

L’ﬁ ; G‘#@}_—E|y@:}ﬁﬂﬂlght Ctrl

&l 3.22 [EEmASE

Tz Linux gAY Python £ i T &% #4535 Anaconda, 4%, 1JjA] Anaconda
H 0 Chttps://www. anaconda. com/download/ # linux) , | #t Python 3. 6 i 4
# Anaconda, W& 3. 23 fr7~.

Tz 52 Ay Anaconda 7F Downloads L3¢ . an & 3. 24 Frzi .

FIHF A2 AT % 1 (Terminal ), Ji s a4 A5 A 500 H 5% & 09 FTA SCHFRIESCPRk
FHEM od 72 #E A Downloads SCF . H bash fiy 4% % T 3 #Y Anaconda, 4]l
Kl 3. 25 flizn . TEHIR 403 Anaconda Z |, g % 22 4% 0] 424, LAD % License,

i yes FEFE A 42, 150 3% ] 42 )5 JF U6 %2 %% Anaconda, QI1[&] 3. 26 filr7i .

B+ Anaconda BB s N2 25 44 PATH v, Pl 7 f# Anaconda fiy

AT N AT Spyder B a3, W& 3. 27 Firos *ﬁff"/\ ves JEH% 0] 4 .

Anaconda %ﬂcﬁy’iﬁﬁi): HEELE LA S ITHE O (Terminal) o F 5 7 §T 7
J& « A BefE Ml 4r 217 )5 3 Spyder.

LR 2] Python FE Keras, ®HHTRshan 178 H o . HH% A" conda
intall keras” 314 [0 4= 8 J5 . Bl n] #E 47 Keras %28 . & A v, 4k 22 % %5 Keras,
& 3. 28 Fr7n .
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Terminal fy m = ) 20:59 {&%

42
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e

$F ol 3 voyIhd —— B Ry & g
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deeplearning@deeplearning-VE: ~f/Downloads
run a8 command as administrator (user "root"), use "sudo <command=".

‘man sudo_root” Tor details.

]

— : : -
E' deeplearning@deeplearning-VB:~5 1s

examples.desktop
Jeeplearning@deeplearning-VEB:~5 cd Downloads
deeplearning@deeplearning-ve: 5 bash Anaconda3-5.0.1-Linux-x86_
Welcome to Anaconda3d 5.6.1
In order to continue the inmstallation process, please review the license
agreement.
Please, press|ENTER to continue

Anaconda End User License Agreement

Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-clause BSD License:

Redistribution and use in source and binary ferms, with or without medification,
are permitted provided that the following conditions are met:

ributions of source code must retain the above copyright notice, thi
conditions and the following disclaimer.
in binary form must reproduce the above copyright notice, th
and the following disclaimer in the documentation and/or o
ials pro d with the distribution.
her the name of Continuum Analytics, Inc. {(dba Anacenda, Inc.} {("Continu
the names of its contributors may be used to endorse or promote product
5 derived from this software without specific prior written permission.

15 SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS

fd

Type Modified -

B Program 2H 2

P & il il i {3 @ @ Rient Ctrl

&l 3.25 “4¢3%E Anaconda

Deeplearning [1FfEiz{7] - Oracle VM VirtualBox
EE = {E M2 25 B

Terminal

deeplearning@deeplearning-VB: ~fDownloads
openssl
The OpenSSL Project is a collaborative effort to develop a robust, commercia
l-grade, full-featured, and Open Source toolkit implementing the Transport Layer
Security (TLS) and Secure Sockets Layer (SSL) protocols as well as a full-stren
gth general purpose cryptography library.

pycrypto
ure hash functions [(such as sHa256 and RIPEMD168), a

nd various encryption algorithms (AES, DES, RSA, ElGamal, etc.).
pyopenssl

A thin Python wrapper around (a3 subset of) the OpensSL library.
kerberos (krb5, non-Windows platforms)

A network authentication protocol designed to provide strong authentication
for clientfserver applications by using secr -key cryptography.

cryptography

A Python library which exposes cryptographic recipes and primitives.

Anaconda3 will now be installed into this location:
fhome eplearning/anaconda3s

ENTER| to conflrm the location

ent location bel:

m - : EL-C to a t the installa

Ty m == o) 21:01 %

Modified =

W ol el 3 B (B Rieht Ctrl

& 3.26 $E4Z License
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H Deeplearning IEfE=(T] - Oracle VM VirtualBox

B T gE B

Terminal

installin
installat
Do vou Wi
to PATH in
[na] ==

Appending source

A backup will

d For this change to b

Thank you for

deeplearning:u:lde-eple-arnlng—va:
installing: i :
installing:
installing:
installing:
installing:
nstalling:
installing:
installing:
installing:
installing:
installing:
installing:
installing:
installing: r
installing:
installing:
installing:
installing:
installing:
installing:
installing:

i=® b
~/Downloads

|ujq~-n 11 A
anaconda 3
blaze

anda-4.

’t h 8.8- pujh
pv.n|*4H1

hdei I.l-I.JTl = |
uhlde3]d 0

1gatnr-;
7.0.0-py36h

27.8 py?ﬁhﬂ
. 4-p33ﬁrhpﬁ1 2b_a
lpnw jlab |nnr 6.1.06-

]lpﬂtEl-l.

the 1annII~r to prepend the Hr.:nndai install lecatian

our Jhomefdeeplearningf.bashrc ? [yes|no]

/home /deeplearning/anaconda3/bin/activate to fhome/dee

be made to: Jhomefdeeplearningf.bashre-anaconda3.bak

you have to open a new terminal.

installing Anaconda3!

deeplearmin I_]I:g:] eeplearning- VB! 3 I

Type Modified -

B Program 28 2

el [P ([} &3 (] Right Ctrl

&l 3.27 IR S KR

Deeplearming [IFiE=f7] - Oracle VM VirtualBox

BRI E R

Terminal

=z #HEh

deeplearning@deeplearning-vB: ~

To run a

See

deeplearning@deeplearning-ve:

Package plan

The fol lowing NEW pnrkngﬁq

a5

protobut:
markdown:
protobuf:
L‘n;u r1-

following packages

anaconda:

conda:

pycosat:
followi Lng pac kages

bleach;
htmlGlib:

command as
"man sudo_root® for details.

age

administrator (user "root®), use "sudo <commands'

conda install keras

Fetching package metadata
Solving pac

specifications:

e

for installation in environment [home/deeplearning/anacondai;

Wwill be

INSTAL

LED:
~h [

4.

0.0

.

4.

..

L.

be UPDATED:

pyichd3
B-py nrJ
py johla@eal?_
g b= DOWNGRADED:
py36h68sb259_@
J999999 - pyish2cfcl98 @

Procesd ([y]1/n)? i}

|#) Right Ctrl

Keras 258 4] i 75 100 % B o 58 BH H %72 28 58 Al

& 3. 28 3%k Keras

HE M2 1T O A

spyder J1:4% [0l 4= 5# J5 . Bl 0] J3 81 Python 4E 5l & #f 52 (1IDE) Spyder., @0 & 3. 29

FIT 78

%
e
¥

-Pi'_ L T iy S i Sy Sy S e ey e s |
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Deeplearning [1IE{D=47] - Oracle VM VirtualBox
BE 26 g9E B mm B

Terminal

decplearning@decplearning-VE: -

l{bﬁFAtﬂhuf:
markdown:
protobuf:

tensorflo
tensorflow-tensorboard:

anaconda:
co a:
pycosat:

following packages will

bleach:
htmlslihb:

2
%
-
=
B

Proceed ([v]/n)? v

Libprotobuf-3.
onda-custo
ma oWwn-2.6.9
pycosat-0.6.3
html5libk-6.999
protobuf-3.4.1
bleach-1.5.0-p
flow-bas
rflow-ten 100
flow-1.4 100%
2 i-py 100%
- -py 10
deeplearning@deepl

| AR AR AT AR AR T AR AR IR |

| BREFRHFEIRE AR ERRRREFRERHR IR I RERH |

| HRESREBREREAREFHAREAHEGERGRGHEGR | T
| R R R R |

| SR E SRR EHR B RN B EHRERER R RN |
R T T T e |

| HRESRGBEBREHRESSBREBR R RB R |
[im:finiatosisbiainah dumihia 8 augah digrhina b aukiaudi s o [ Y
| ey pEn A A gy | T
| FEr R R R | T
| A AR R RN I R R R |
Eiididiniatads i et ta sl
rarning-VB: -5 spyderll

en

| l}aﬂ(@ S0 B

5]

kB/fs
MB/fs
kBfs
3 KB/s
kB/s

g:00:01

W o o P 3 & (®) Rient Ctrl

E
K 3.29 )3 3 Python %E W & ¥ 15k

MR B2 o7 ) JE Keras 22 M2 i, 1E4TJTHY Spyder IDE Hr, JinZ Keras J£ .
AT M FEBH Keras 223 1. i Afif2: from keras. models import Sequential

Spyvder

20 425, i 7~ Using TensorFlow backend. 2 BH Keras 2255 52 . an[&] 3. 30 fs .

Deeplearning [IE{5=17] - Oracle VM VirtualBox
B 6 B A RE 1S

Spyder (Python 3.6)

Fila Edit Search Source Run Debug Conscles Projects Teools View Help
. ] - .
OB CEE%=0 POBDGE HEEEh B BX FE €k |6 4
ﬁ Editor - (homejdeepleaming/ configfspyder-py3ftemp.py @& Help (3 =]
E E tempgy X | g Source |Console ~ | Object | | & @
1# -*- coding: utf-8 -*- =
‘ﬁ ? nan
= 2 Spyder Editor
4
— 5 This is a temporary script file. B
E%;I ?"' | Variable explorer | File explorer | Help |
- B IPython conscle 5]E
E Console 1/A X% | .3
T Python 3.6.3 |Anaconda custom (64-bit)| (default, Oct 13 2817, |
= 12:62:49)
== Type "copyright", "credits” or "license”™ for more information.
e IPython 6.1.8 -- An enhanced Interactive Python.
=,
T .
A In [1]: from keras.models import S-E-QuentLall
Using TensorFlow backend.
B I“ [z]I |
8 I
}—
& /| =
_!! IPython console LHhhm[EF

Parmissions: AW

End-of-lines: LF Encoding: UTF-8 Lime: 1  Column: 1 Memory: 87%

=)W 2l P ([ @ @ Right Ctrl q

& 3. 30

I Keras J& 45 22 25 il 1h
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6.1 HIEREEEMIAIFEIMEL) Python R 5

A LT IR 5 20 60 5O P P MySQL % B 32 A Y i 2% % e 8 o
B o X A i £ 08 o B e 5 005 OXURS: 280308 128 0 B2 i . 25 D IR Y
FE R T R .

(1) $ia] MySQL & vt Chttp://www. mysql. com/) . W& 6.1 s,

Contact MysSQL | Login
m The world's most popular open source database |

roducts sServices Partners Customers

Saa$ Applications with MySQL

K 6.1 1] MySQL B i
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(2) F# e ot iy MySQL A X Jit. 178 £ 5 2% /9 #8 X it MySQL Ik 55 4%

(Community Server) , i “Downloads”, W& 6. 2 Fi/i~ .

v d| nttpeffdev.mysq lecom fdown loads/ pj E||E||E| !] MySOL 2 MySGL .. X I.

Contact MySQL | Login
m he world's most popular open source database

MySQOL. )

Enterprise Community Yum Repository APT Repository SUSE Repository  Windows Archives

MySQL.com Downloads Documentation Developer Zone

MySQL Community Downloads

MySQL on Windows
MySQL Yum Repository
MySQL Community Server (cr) : -
NS REpHSIRONY (Current Generally Available Release: 5.7.10) HﬁQL Eﬂt!l‘prl!! Etlition
MySQL SUSE Repasitory MySQL Community Server is the world's most popular open source tSaEnaAl
MySQL Enterprise Edition includes the
database.
MySQL Community Server most comprehensive set of advanced
DOWNLIAD features and management tools for
MySQL Clustar MySGL

6.2 Pz MySQL Community fiA

(3) % Windows F G B il A, 7F “ Select Platform” | $/ %1 3& b ¥k £&
“Microsoft Windows” ¥ &, 5 A C H kY it & £ 8 32 (8% 64 (i F (K
F L 32 HLES D B “Download” T #% . WA 6. 3 .

Community “Yum Repository  APT Repository SUSE Repository Windows  Archives -';.‘"'5 My5QL.com ﬁ Documentation > Developer 2

Please report any bugs orinconsistendes you observe to our Bugs Database,

Thank you for your support!

Generally Available (GA) Releases

MySQL Community Server 5.7.10

Select Platform: Looking for previous GA versions?
|Microsoft Windows v
Recommended Download:

MySQL Installer 5.7 B -

for Windows NN
All MySQL Products. For All Windows Platforms. -
In One Package.
SEring with MySOL S 6 the My5S0L Iretsfier package replaces the sarvev-only M5 paciapes
Windows (X886, 32-bit), MySQL Installer MSI

K 6.3 1EEE“Microsoft Windows” -6 T 32 1 T #;

(4) RIS MySQL Community Server, | 2% 5€ 5 » Wi 22256, 3 1

] 6. 4 It 7R 1Y 2 % B I

(5) 2)E“T accept the license terms”, L7 “Next” & £l , 176 £ B S 4 1Y) 28 255

KA, GnE 6.5 B,

(6) FEFE“Developer Default”, B “ Next” 2 4l , £ & % %% MySQL it 75 2
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MySQL. Installer License Agreement
Adding Community
To proceed you must accept the Oracle Software License Terms.

GMNU GEMNERAL PUBLIC LICENSE
License Aqreement Wersion 2, June 1991

| |»

Copyright (C) 1989, 1991 Free Software Foundation, Inc,,

51 Franklin Street, Fifth Floor, Boston, M4 02110-1301 USA
Everyone is permitted to copy and distribute verbatirn copies
of this license document, but changing itis not allowed.

Preamble

The licenses for most software are designed to take away your freedom

to share and change it. By contrast, the GNU General Public License is
intended to quarantee your freedorn to share and change free

software--to make sure the software is free for all its users. Ths

General Public License applies to most of the Free Software

Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by

the GMNU Library General Public License instead,) You can apply it to

your pregrams, too,

When we speak of free software, we are referring to freedom, not price.

Our General Public Licenses are designed to rake sure that you hawve 'I
the freadnm to disnbhite conies of free softwars fand charas for this

T
I
|
|
I
I
|
I
|
I
|
I
I
|
|
I
I
|
I
I
I
|
I
|
I
I
I
|
|
I
I
|
|
|
I
|
I
I
I

F I acceptthe license terms 1

I

I

I

MNext > | Cancel |

e

& 6.4 MySQL %% B

B xySQL Installer !Elﬂ

MySQL. Installer Choosing a Setup Type
Adding Community
Please select the Setup Twvoe that suits vour use case.

(® Developer Default Setup Type Description
Installs all products needed for Installs the MySQL Server and the tools -
Choosing a Setup Type MySQL development purposes, required for My3QL application development. 'S

This is useful if you intend to develop

applications for an existing server,
(" Server only

Installs only the MySQL Server This Setup Type includes:
produck,

* MySQL Server
" Client only

Installs only the MySQL Client
producks, without a server,

* MySQL Workbench
The GUI application to develop for and
manage the server,

T Full * MySQL for Excel
Installs all included MySQL Excel plug-in to easily access and manipulate
products and features. MySOL data.
L . .
O Gt MySOL fgr"u"wuai Studio
Nidoy To work with the MySQL Server from WS,
Manually select the products that
:h;::::l:l bie installed on the * MySQL Cannectors
¥ ' Connector/MNet, Java, C/C++, OBDC and o
others. _":J

< Back l MNext > I Cancel I

Bl 6.5 23 004 I 19 & e IS Y
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B aysQL Installer

MySQL. Installer Check Requirements
Adding Community
The following products have failing requirements, The installer will attempt to

resolve some of this automatically. Requirements marked as manual cannot be
resolved automatically, Click on those items to try and resolve them manually.

For Product Requirement Status
O MySOL Workbench 6.3.5 Microsoft Wisual C++ 2013 Runtime.,, '
Check Requirements O My 5QL For Excel 1.3.5 Wisual Studio Toaols for Office 2010 is...
QO MySQL for Visual Studio 1.2,5 Visual Studio wersion 2010, 2012, 20.. Manual
O MySQL Fabric 1.5.6 & MySQL... Microsoft Visual C++ 2013 Runtime...
Q Connector/Python (3.4) 2.1.3 Python 3.4 s not installed Manual

Ry & B BTN BTN D

B4 ol 3 voyifd

< Back I Execute l Mext > | Cancel I

@

6.6 Kufrici MySQL s 2 09 58 B &

(7) i 6.6 Frs 9 “Execute™ ¥ 4] , PR 5 BC & A A 45 S an & 6. 7 s,
Bl aysoL Installer

MySQL. Installer Check Requirements

Adding Community

The following products have failing requirements. The installer will attempt to
resolve some of this automatically, Requirements marked as manual cannot be
resolved automatically. Click on those items to try and resolve them manually.

For Product Requirement
® MySQL Workbench 6.3.5 Microsoft Wisual C++ 2013 Runtime 32 bits is not i...
Check Requirements 30 MySOL For Excel 1.3.5 Visual Studio Tools for Office 2010 is not installed

O MySQL for Visual Studio 1.2.5 Visual Studio version 2010, 2012, 2013 or 2015 m...
3 MySQL Fabric 15,6 & MySQL... Microsoft Visual C++ 2013 Runtime 32 bits is not i..,
O Connector/Python (3.4) 2.1.3 Python 3.4 is not installed

Confirm | .Kl

i One or more product reguirements have not been

satisified. Those products with missing requirements
will be net installed/upgraded. D¢ you wish te
continue?

Yes | o |

< Back I Execute | MNext » l Cancel |

6.7 ETHECE KA SR
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(8) 3 “Confirm” X iHHE . ANK 6. 7 o, BLil“ Yes” SR )5 B “Next” %

B 5 H U 2 28 S X TR AE . A A 6. 8 TR

B xysoL Installer Eiiil

MySQL. Installer Installation

Adding Community

Press Execute to upgrade the following products.

| Product | Status | Progress |  Notes |
MySQL Server 5.7.10 Ready to Install
S| MySQL Notifier 1.1.6 Ready to Install
: Connector/ODBC 5.3.4 Ready to Install
chsyrbtli “®| Connector/C++ 1.1.6 Ready to Install
_“‘:' Connector/) 5.1.37 Ready to Install
_‘" Connector/MET 6.9.8 Ready to Install
: My5QL Connector/C 6.1.6 Ready to Install
E MySQL Documentation 5.7.10 Ready to Install
E Samples and Examples 5.7.10 Ready to Install

Click [Execute] to install or update the following packages

1

< Back | Execute | Cancel |

6.8 & 2 XT IR AE

(9) i 6. 8 FT 78 X EHE A “Execute” Fi fl » 55 FF B PE 13 40 %8 . ek 4k

RE .2 BoRE 6.9 Fim By I HE .

- BvSQL Installer

=10]x]]

MySQL. Installer Installation
Adding Community
Press Execute to upgrade the following products.
| Product | Status | Progress | Notes |
@ MySQL Server 5,7.10 Complete
@ :::*. MyS QL Motifier 1.1.6 Complete
@ E ConnectorfODBC 5.3.4 Complete
insalstion ] E Connector/C++ 1.1.6 Complete
@ Cannectorf) 5.1.37 Complete
@ Connectot/MET 6.9.8 Complete
@ MySQL Connector/C 6.1.6 Complete
@ MySQL Documentation 5,7.10 Complete
@ Samples and Examples 5.7.10 Complete
Showy Detalls =
< Hadk | Next > | Cancel |

&l 6.9 RO JIFE 2 2 S8 BN A AE
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(10) B E 6.9 BT /s X 3G AE 39 Next” #2 £ . 1 A ZCH8 e BiC & 6 36 AE . 4
6.10 Fr7s.

.l]rSDL Installer _... | ﬁ‘

MySQL. Installer Product Configuration

Adding Community

We'll now walk through a configuration wizard for each of the following products.

You can cancel at any point if you wish to leave this wizard without configuring all the

B Ry & B BTN BTN D

products.
[ Product [ status
MyS QL Server 5,710 Ready to Configure
Samples and Examples 5.7.10 Ready to Configure
Product Lo r'|1:i.£.|l iration
B~
~
~=
-
O
>
15
=
(5]
5._ | | B
LY

@

MNext » I Cancel I

& 6. 10  BrdiE 2 BC B s E

(1) PR ER S S E 28, R 6. 11 Fron., A =M2ERal %, 4
Rl AR F ik “Development Machine”, 3323 n] 2 48 52 B 0 2 £ H A 2 7Y

B xysoL Installer B

MySQL. Installer Type and Networking

MySQL Server 5.7.10 Server Configuration Type

Choose the correct server configuration type for this MySQL Server installation. This
setting will define how much system resources are assigned to the MySQL Server

Type and Mebworking Config Type: I Development Machine ﬂ

Development Machine

Connectivity
Use the follogs

™ Nam Server Machine _ _
Several server applications will be running on
this machine. Choose this option for
web/application servers. MySQL will have

Advanced Co

Select the chi medium memaonry usade, .
advanced op g )
™ sh Dedicated Machine
M This machine is dedicated to running the MySQL
™ database server. Mo other servers, such as web
= servers, will be run. MySQL will make use of all

available memory.

Next > I Cancel I

Bl 6. 11 R PR IR 55 4 ) C S Y
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- IySQL Installer

P

MySQL. Installer

MySQL Server 5.7.10

Accounts and Roles

Accounts and Roles

Root Account Password

Enter the password for the root account. Please remember to store this password in a

MySQL Root Passwortd:

Repeat Password:

MySQL User Accounts

Create MyS QL wuser accounts for your users and applications. Assign a role to the user that
consists of a set of privileges,

Wik T AR R nNPEEsE

=101 x|

Password Strength:  Weak

MySQL Username

Host User Role Add User
Edit User

[Felete

<vack | wew> |  concel | @

Kl 6.12 XERHPEL

(13) i B & 6. 12 HAY“ Add User”F81. @s g FH P AR s s FH -
“test” , BN admin, & 6. 13 s,

BaysoL Installer

MySQL. Installer

MySQL Server 5.7.10

Accounts and Roles

Accounts and Roles

Root Account Password

Enter the password for the root account. Please remember to store this password in a

MySQL Root Password:

Repeat Password:

! EySQL User Details

Flease specify the username, password, and database role

Host [411 Hoshs (%)> =]
Role o8 Admin = Add User
Authentication @& MySQL Edit User,
Password P““ Dielete

Confirm Password |@#9@@®

Usemame |te=t

=10] x|

L L Ll

Password Strength:  Weak

e userthat

FPassword Strength:

ok | cancer |

< Back I Net> | cancel |

6. 13 &S IR FH P O 5 5 B
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(14) R ey FH P test i B “Host” fil“Role” , A 5 f “ Host” 1% & 4
“localhost” . “Role” % & ~“DB Admin”. {1 & 6. 14 /i~ .

- ByS50L Installer EEE

MySQL. Installer Accounts and Roles

MySQL Server 5.7.10

Root Account Password
Enter the password for the root account. Please remember to store this password in a

MySQL Root Password: [seesee

Repeat Password; L Ll
Accounts and Roles

Password Strength: Weak

u BySQL User Details

Flease specify the username, password, and database role.

“ Usemame [test]
B e user that
Host |lucill'mst
Add User I

e =
Role |08 Admin ~]

Authentication (@ MySqL S

Password [@#H9G8E

Confirm Password [(@#@@8®
Password Strength:

[elete

ok | Cancel ||

< Back I Next » I Cancel I

K 6.14 HHHFP test I B “Host” fil“Role”

(15) Mg El 6. 14 iy OK” #2858 BURT FH P 3 35 s “ Next " $#2 4 , i%
'H Windows IR 550922 8. WKl 6. 15 s,

- EySQL Installer !EE

MySQL. Installer Windows Service
MySQL Server 5.7.10

v configure MySQL Server as a Windows Service

Windows Service Details
Please specfy a Windows Service name to be used for this MySQL Server instance.
A unigue name is required for each instance.

Windows Service Name: MySQLS7
[v! start the MySQL Server at System Startup

Windowss Sersice

Run Windows Service as ...
The MySQL Server needs to run under a given user account. Based on the security
requirements of your system you need to pick one of the options below.

® Sstandard System Account
Recommended for most scenarios.

' Custom User
An existing user account can be selected for advanced scenarios.

< Back I Next > I Cancel

6.15 iZH Windows filx 55 119 2% F
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(16) A4 F 4 K H BN A9 Windows IR 5 45 Fk “MySQL577, #if; & 6. 15
HrAY* Next” # # o g AL 77 B & 66 A XIS HE . & 6. 16 .

o W

.l}rE:QL Installer = O] X

MySQL. Installer Apply Server Configuration

MySQL Server 5.7.10

I

[

[

|

I

[

|

I

|

[

|

I

[

|

|

Press [Execute] to apply the changes :
Configuration Steps | log | !
U stopping Server [if necessary] :
(U writing configuration file |
[

O Updating firewall I
I

O Adjusting Windows service [if necessary] ,
U Initializing Database [if necessary] :
U Starting Server :
[

[

|

|

[

|

|

I

[

[

[

|

|

Apply berver Configuration

U Applying security settings
O Creating user accounts
O Updating Start Menu Link

< Back | Execute Cancel C! *!

& 6. 16 K 2 e B A 6 E HE

(17) g A 6. 16 iy~ Execute” & £l » (8 Z {19 B & A 8. B Jm » HL oy K]
6. 17 JIr 7 % Wl HE v 9 Finish” $2 51 o 5¢ iUEE Y BC &

Bl nysSQL Installer .. =] x

W,

MySQL. Installer Apply Server Configuration
MySQL Server 5.7.10
The configuration operation has stopped.
Configuration Steps |Log |
& stopping Server [if necessary]
& Writing configuration file
& Updating firewall
) Adjusting Windows service [if necessary]
& Initializing Database [if necessary]
& Starting Server
) Applying security settings
& Creating user accounts
& Updating Start Menu Link

Apply Server Configuration

Configuration for MySQL Server 5.7.10 has succeeded. Please click Finish to
continue,

Finish

F 6,17 58 BlUCECHE R B &
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(18) 7 57 A7 it B Hhs 19 B8 %8 FF k47 e
W2 HEE AT EY T R ES . B2 POk AT B s 7. e
— A AR B3 18] CEUE 2 ) R A7 ifh 1 5L i 7 Y 25000
2. AR =" A R —"MySQL” = “MySQL Server
5. 77—="MySQL5. 7 Command Line Client”. 1| 6. 18 7~ .

PR A, b agm 17 40 5

I MySaL
| MyS0L Connector et 6.9.8
| NMySQl Installer — Community
| MywSdl Netifier 1.1.6
| MywS0L Server 5.7
@8 M50l 5.7 Comnand Line Clies
s MBSl 5.Y Comnand Line Clie

By E N RTINS e D

0 2,
a=Eil}

1 @ 1R

= EA0FT B

e HySQL 5.7 Command Line Client
Enter password:

o e e e e e e e e e e e e e e
24 vk 5 uoyfd

~d

[ 6.18 31 MySQL A

g & 6. 19 Firzs B9 X 15 A & g A Z0dE PEEC B Py B B iy % 1 . admin

~ 0] x|

B 6. 19 By A K FEBEC & By Boix B 00 Y

R E 6,20 Fros N2 . I EE FEEEL T,

ne HySQL 5.7 Command Line Client
Enter password: xxxx

Welcome to the MySQL monitor. Commands end with ; or \g.

Your MysSOL connection id is 8

Server version: 5.7.10-log MySQOL Community Server [GPL)

Copyright (c) 2000, 2815, Oracle and/or its affiliates. All rights reserved.

Oracle is a registered trademark of Oracle Corporation and/or its

%aFFiliates. Other names may be trademarks of their respective
owners.

‘Tgpe "help;’ or "\h' for help. Type '\¢' to clear the current input statement.

mysql>

4 6,20 HEFE MySQL

X RATFL LB R H P & % 7 MySQL &g ER S 48. F—2 2 &
SEAT i R BT R B8 00 B A L FR T 24 A creditrisk, 7EE] 6. 20 R EAR IS
i A “create database creditrisk;” -4 M 4= 88, % Bl [&] 6. 21 Fr A B . 26 BH %L
Y JE I SE . XA IR SE 1 & 1A OB B T Pl 7 200008 19 50808 I B0

JZE 24 Bk A creditrisk”

15 R ORFRAT] Oy 2 17 7] 122 K00 2 kA $2 A AR e G A D TR) 122 Bk Y AL
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ne E¥SQL 5.7 Command Line Client

Enter passuWord: sexx

Welcome to the MySQAL monitor. Commands end with ; or \g.
Your MySOL connection id is 8

Server version: 5.7.10-log My3QL Community Server (GPL)

Copuright (c) 2000, 2015, Oracle and/or its affiliates. All rights reserued.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

oWners.

Type ‘help;’ or "\h’' for help. Type '\c¢' to clear the current input statement.

mysql> create database creditrisk;
Query OK, 1 row affected (0.00 sec)

mysql>

£ 6.21 #A7"creditrisk” B 48 PE

o [P M4k 210, 8.3, 1177, W a] Fl A F SQL A< 52 3 2 AL

grant all on * . % to 'test' @'10.8.3.117"' identified by 'admin';

%A SQL AR =B ERA1“10.8. 3. 1177 X E ML, UL FH P 4 “test” | 25

i admin”™ 5 [A]ZHE B2 1 Bl A& 6. 22 B s B9 N2 2 BH R AU

B MySGL 5.6 Command Line Client — Ol x|

Enter password: xsxxx

Welcome to the MySQL monitor. Commands end with : or \g.
Your MySQL connection id is 16

Server version: 5.6.24-log MysSQL Community Server (GPL)

Copyright (c¢) 2008, 2015, Oracle and/or its affiliates. All rights reserved.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

oWners.

Type 'help;’ or "\h' for help. Type '\c¢' to clear the current input statement.

Imysql> grant all on ».x to "test’'@'10.8.3.117" identified by ‘admin’;
Query OK, O rows affected (0.02 sec)

mysql >

& 6. 22 AR AL

fE R 6. 22 Wi A4 - quit, IF 19 R th MySQL IR 55 25
2 I, R e creditrisk” R AR o] SEAL R 2 152
(19) $EHC%:%: MySQL Server LA Rk, Jr 41 F -
%] Windows 5UT . 8l “FF 07— A emd”—>*[a] 427, 1] 6. 23 i

;- EEBEZER

cmd | F1 Pl
& 6.23 FTH AT X 1EHE

L 6. 24 7R X EAE L I i A “ipconfig” . 4% [l 42 5 3R OB 7 IR 55 4%

%
6
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i vk 5 uoyfd

76

19 IP Hihk . & 6. 24 pYka g 2 0 L 1P #hk A “10. 8. 16. 2107,

oh, B LI: C:\wvindovs\systen32\cad. exe

Microsoft Windows [ffiA 6.1.7601] |
Wit ERE (c) 2009 Microsoft Corporation. {REFTHEIF|.

C:\Users\admin>ipconfig

Windows IP A’ EH

UARIEESE AihiEhx 11,

E RIS

I TEE DNS 5 &

U AFERE A
BARIRAS . . . . .. ... .. BKEEH

EFEFFEHR DNS 5% :

T RPN ER R LW 28 iER:
TR ERIDNS FE . . . . . L L
A hiEdE IPue HhihlF. . . . . . . . . fe80::74Of:42be:c269
IPuy4 Mt . 10.8.16.210
: 2D5.255.252.0
: 10.8.16.1

:aldzl12

6. 24  FHAHL TP b hik X35 A2

N7 e B AE I L ] AR MySQL Server BYAL4F I, 8 Al e HARAT 2 —

£ K b B ER 0 ] 2 3% MySQL Server B #L 4

- Y 1P #i ik (10. 8. 16.

210) 1 2 B A FE V5 0] S A B B SN . AR 3% PR AV Ty v Je AR £

H Python 2k [ 30 3k BUR 5C 2540408 IF 77 A 2038
FET

(20) %% Python %4 MySQL Z{4E & 1Y
£l pymysql. [A1F] Windows & 1, B “H 17~
— Anaconda3 (32-bit) = Anaconda Prompt, 4l
& 6. 25 Fro .

A 6. 25 P AY “ Anaconda Prompt” [
b, B a8 & 6. 26 B s B Windows Shell % & 6. 25
M. |k A “conda install pymysql” 3§ % |7l

Anaconda3 (32-hit)

Anaconda Navigator

Anaconda Frompt

Jupyter Notebook

Resel Spyder Settings

Spyder

J& 3l Anaconda Prompt
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(21) 1 f Wind 185 A4 gl 4% (WindNavigator) H 3 4 B #0100 . 4% 2
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A 6. 27 s,
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(F:\Users\CuiYuzZhenghAnaconda3) C:\Users\CuiYuZhengiconda install pymysgl
etching pac g :
Solving package

%
6
¥

’ackage plan for installation in environment F:\Users\CuiYuZheng\Anaconda3:

The following NEW packages will be INSTALLED:
pymysgl: 0.8. 0-py36_0

he following packages will be UPDATED:
anaconda: 5. (. A : : > custom—py36h8bh40cde_0
conda: 1. 3. 3C 041fh56_0 > 4.5. 0-py

¥1/n)? y

sto 100% 'ime: .06 MB/s

. 6. 3— 100% ime: 0:00:00 231.44 kB/s
. 8. 0— 100% ime: 0:00:00 571.85 kB/:
5.0-py 100% ime: 0:00:00 1.92 MB/s

s\CuiYuZheng\Anaconda3)

& 6.26 43 pymysql £

FAWind\Wind NET Client\WindNET\bin|

BFR

[® regsvr32.exe

m RepairkEx.exe

m WBox.exe

¥ wim.exe
WindCrashReport.exe
WindECIS.exe
WindNavigator.exe
Il WindNET.exe

%] WindUpdate.exe
B4 WIT.exe

I wmain.exe

v

-

& 6.27 Wind fCHS A i #5 (Wind Navigator)

I (e

IS S é ﬁi EH III ﬂﬂ ()' [ - Eﬂ ﬁﬂ B ‘B' i ~ C)' é R~ E]'
- BHEY] SR AR oHER TRHTRE O tRhEd HiEE SSEiE =5 HE BHEE =2 00 0 IR ey
>l L 1] Wes WaT WaT w0 YZEE WSET ELE Trade WEF Thays Mor & Tools Help
'VBA
C#
C++
R
Matlab

FitER
Date Fieldl Field® Field3 Fieldd

A 6. 28 EHEHREIES



(22) FREUIE %E e Bk Al B8 #9 Python fURS . 7£ 4T JF B9 AURS A2 pli 4% 7
s B R AR 2 B BRI AE L AN AT 6. 29 FTR.

B mdnes
g @ kB W oM @ &

@ | EEREE dthE OPRE SBEE ZEE WREH | doeg

RS

M A | | BEETRR | AT E4E SHERY 4.
! a“éﬁﬁi | date A 2018-04-08 &

| -EERS | sectorid  #itRid alD1010100... AR s

LJE&F

DR

| mhemE

PRl Bk 817

LRI R

P T M

| P

| BPEIET

b I As0 == VT L =18 m5g RSEE VoIT

BEL o« 4

BT

By E B ORAFRAAFB YWD

| RPRATIWE
| F R iR

Fialdl

Fisld?

| B PR R
; = Rl AR
| LR
= |1‘ﬁ%
Tard| s mET

Lt

] B8

windttid
| EsE

FOTETF
date
wind_code
seC_name

BB ol S voyihd

{ 3
on

| REETIHE
NG

! ﬁ%ﬁﬁsﬁmmﬁ
Bl
' --ﬂéﬁ.
cE

RS T

| EHPIRSC R AT
A | EEEsRHEE

6. 29 B XTI AE

M d” A R AR L PR S RO B IR AE . % P T AR O B R
Pu 1 24 R L e Ak DL 3R 3RS & Al i H o) A 0], Bp o “ i e 7 ¥ 4. i &l 6. 30
FIT 71 «

Z2Hixa X e
SEIR | PIER
date H &
sectorid  fRiRid

e
2018-04-08
2001010100... ==AlR

o ; e
e SRR, |
IE 1] R o ~
BRIt A

AR AERAT

- [ = AWIND{T ik

& h ISR WIND{T ik

B XEHIR 2 HFWINDT Ik

- AR WINDIT Ak

é@ﬁmﬁﬂﬁ%ﬁﬂﬂm

=%

Bt TR

3 EFR HITEFR
| B date
wind{{73 wind_code
EF5-2F sec_name

B lﬂﬁﬁﬂﬂwrmﬁJ
s&ﬁﬁibmmwl
l%ﬁﬁﬂﬁﬁ%}

EEpL(ERE)

Al (R )

Eb(ERE)

o A5 P S i K

o R ST A RR

A AR

BRI MBERTH

o B AR

i AR 3 v

<EZIREHEETE. RAIDRE>

HE BH

5 6.30 45 & BdE 4 g Hi B

]ftj%;“_+dj§21::fa;”
Mt P 6. 31 Py B VR LS . £

M E R A 6. 31 TR .

F 2l A R B e e Bk Z 4R 7Y Python



Wik i AR RN PEEsE

T
|
%
|
ST X 6 .
..%— I
BRI RELH :
- A | | SEIERR | RTERR SH{E SHEFREY .. '
date H £R 2018-04-08 & :
. sectorid  #dFid 1000004555 | RE (5. | |
|:] EE :
(R |
| -EERE ,
s = | = 1 = I
- RTHE :
L mEg I
éEﬁmfﬂﬁﬁ I
- EiPERECETA BT |
i [
l_ LF'TJF \“j%ﬁf"h thar2¥r FSTATR I
G PREA i e |
AR BAR wind{tF5 wind_c
i H_‘| T%,ﬁ%/\ —Jiﬂ}"l_. ﬂE%‘-’Eﬁ SeC_Name :
;J ’[’fﬁ I
TR YR E T [
- RfEETIEE .
OmERS .
;---ﬁ%ﬁfﬁ*—ﬁ Z) 83 it '
— itk BT & '
i ﬂﬂ%m :
E| Eﬁﬂ |
iEE ,
gﬁmﬁiﬁﬁﬂﬁ I
G o B I
D Eﬂ bl I
L PHIRGHE :
bR .
§---%‘€’J¢§”‘“EHF$:’. < :
{ﬁ#ﬁﬁ%%ﬂﬁ%? %’
ETRE
OTET (®) EEiETT
BIETIE BN ERTIE FRAIE A (B] 21|3% EiRID FFID
WHTEE w_wset data w_wset codes w_wset fields w_wset times w_wset errorid w_wset reqid
THE Bivki-y
Bl 6.31 e HiZislr”
o Vo P f —
RS, F b HH X A s 1T 45 5%, W Rl 6. 32 s .
w Rie et 354 — O X
mEmE el M oM @ B B L B - - @ K- l A
- BHEE BHEEE AP owesl  ERGRE REH sHRE  Se =R e  SHEE  Ee IE
Python |»| @ wEs WET k2L ¥Q YIZE Y3ET EIE Trada KEE Thay= Mara Tools 1{;.1;-
BN
w. wset ("sectorconstituent”, "date=2018-04-08; sectorid=1000004555000000")
e ) BpiRes,
o date wiod sode ZE0_DANE -
1 HMBAA DITEIDE . 17EFEREE .
& G4 A DI1TEIDS. | i?f!'_E. .
3 LG MG DILTEIDT. .. 1FAhSTAC.
4 201848 DILTEIDE. .. 1THIREE. ..
5 HlgseA DIUTSIOE . 17SeRRAC
i FOLA A ODMTENE . IFSPEE.
7 E018M /5 DILTEZ0E. . IFEFRAC.
8 EOLE /4B DILTEZDT. .. 1rTdEsc. ..
g EO18./48 0175208 . 17EFESE
10 FOLG A 6 OITEADG. . ITRRTE.
il EOLEAM A DILTERM .. LP[EiREC. .
iz Z0LE4 5 DILTE306. .. 1rTEsC. ..
13 MEAm  DTENS | 1FERELEE
14 FOLEA A DI1TEADS .. 17SERESC. . v o

L‘*l

& 6.32  H 3hA AT I H:

«..l_



(23) f#H Wind Python ifi £ (WindPy) 2R BUE A AT £ B9 ATAS A1 22 ]
24 FK s A T 252 i H 3 28 3 il 250 4 IO Ath 22 A P o B i . B o W B W AR
WindPy i f4. T Wind % il 4 @l & 0 B " A" >"B 2 W7~ %

BoRyEH XA B A e N D

B4 ol 3 voyihd

<

Python 2117, 4Nkl 6. 33 iz~ .

SHiRlER
42 i NEws | ATLE
HRiRS reP | EIER
SR wo | WHER
R

L BAR | XEN2| FMHRN SAHE
SHTHEE o ik

FRREGAR 1 | HiTHGAR

EHREGAR 2 | ALk

RERECAR 7 | BESMSGAR

EEXEAR ww | WindRER
SR

FEEH Fo | fHibd

BIEAMSE e HASEEMAE

MEH FA | RS

sy izl Wps | iRIR{TIERS]  sEs

FIHER s | ARTAHBMHLR cac
& St

PRRE MRRE HTR | KRR ASH5

LR swo | RS sIR

—Bmih EcM | —Hiilh SSM

AR scF | AME scR

EHaml SEST b ad | 7)-Cp it SMA

% 6.33 4% WindPy i1

WindPy ffi {2 %< 5¢ U » 22 5 tH 1 6. 34 FIrzis B9 X UE E

Kl 6.34 58 %3¢ WindPy i {4

AFERRHRE

@ EEE S U e S2Ak

@ s T e -
EEEERiTTRATE =1
ENsSaER

@ e HE R =1

@ Sehk
PythonBE=E, EFHIEETSER

@ PythoniEIACS | N
ESeythonBIaY), =5 RN | SINEE |ESESrython S2AL






By E B RAFRAAB YWD

e - - - -
2K vk 5 uoypfd

@)

# R T KK, 1 B BOS s |, 48 AR

bond list=pd.DataFrame ()

slice size=100 # R/ ECiEHL 100 H fmizF LS

n=int (len (bond codes)/slice size)#¥ AL n+1 B

for i in range (n) :
print (i) # 1T EIH 58058 0 LB Y & s
code list=bond codes[int (1% slice size):int ((i+1) ¥ slice
size) ]
codes=",".join (code 1list)
w wss data=w.wss(codes, 'sec name,comp name') #EH wind Hﬁﬁ{éﬁt
print (codes) # T El H = Al B 1Y o1 27 A0S
if w wss data.ErrorCode !=0:
print (w wss data)
break
mm=np.mat (w wss data.Data) # R 7k BUK ZU I8 B 3% B0 B
df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}
df ['CODE' ]=w wss data.Codes
bond list=bond list.append (df) # P82 & 3T I A 25 fLHS

print ('Final')

code list=bond codes[int(n* slice size):len(bond codes)]

codes=",".join (code 1list)

W wss data=w.wss (codes, 'sec name,comp name') #ﬂﬂﬂiéﬁﬂﬁ‘gﬁ% (55 n+1
Br) 198

print (codes)

if w wss data.ErrorCode !=0:

print (w wss data)

mm=np.mat (w wss data.Data)

df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}

df['CODE']=w wss data.Codes

bond list=bond list.append (df)

bond list.index=range (len(bond list))

return bond list #i [Bl Frf T EIAY o1 75 A

ittt aaaStart ####FHFFFHFFFFFH

w.start () #)3d3) windPy {4

bond_list=get_bond list () # ¥ H & EZATNHG IR IO HUL 11 AR w24 R 51 3K
distinct company list=pd.DataFrame ()

distinct company list=distinct company list.append (bond list.loc

[0, 1)
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# RAFAE— A AR AT 2 RAT 5 s O, Rk e 2k O &2 i B8is | e Ak 4% R /] 24 k- 8

fDr_lJjjrange(len(band_llst}}:

if bond 1list.COMP NAME[i] in list (distinct company list.COMP _
NAME ) :
continue
else:

distinct company list=distinct company list.append (bond

list.loc[i,])

del distinct company list["SEC NAME"]

# 0 BRI R A

engine= create engine ("mysqgl + pymysqgl://test: admin@10. 8. 16. 210:
3306/creditrisk?charset=gbk")

distinct company list.to sqgl (name='distinct company list', con=

engine, if exists='replace', index=False, index label=False) #}f §lHL

(0 8, B DR AF B MysQL B I
w.stop () # KM windpry {4

A A PN ot 75 AR A1 2 =] 24 B A SR B AR, 7E 422 T ok iy &
FATRE A A 28 8 HH E 2 IR 3 28 o 20 A TS F1 2 ] 24 B R PIUBURE O By W 55 %X
ﬂﬁ&;?l_TTgiffﬁiﬁiu

6.2 FIHIBIFLHIRSEMEETEE
X Python R {5

AT H AT 48 5 R U 55 B A 9 HC X o 2 R AS B R e S B Y T i,
SLALEE =1 YUBGE 2 i 5 9 R I b o 1 IR 3 29 B8 b A5 H ot & A7
FEARAY I 55 BHE IFbrad 05 3 53 04 55 B dis X id 29 RS 52 e /Y P-Value, TR
RN

# 2 A T 1Y Python £

from WindPy import w

import pandas as pd

import numpy as np

import statsmodels.api as sm

# )33 windPy i 4

w.start ()

# AL 29 027 81 R A

wsetdata=w.wset (" sectorconstituent","date=2018-04-01; sectorid=
1000022486000000™) # 2K HL 4= &R 11: 24 f5i 7 AU A4
code list=wsetdata.Datal[l]

SIS
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codes=code 1ist[0]

for code in code 1list[1l:]:
codes=codes+ ', "+code
#457 H AR B 38 29 ot 25 A0S, FIUHCZY W] 44 K

w data=w.wss (codes, "comp name")

comp name data=pd.DataFrame ()
comp name data['CODE']=w data.Codes
comp_name_data['COMP_NAME']=w_data.Data[O]

By E B RAFRAAAB YWD

comp name datal['TARGET']=1 #¥iEAHANEHRICH 1

# AP AE— P ml kAT 2 R g 00, O 1 0 80 52 AR HORGE , de I Bk =152 19 2 W

e e

“g unique_comp=comp_name_data.drop_duplicates(['COMP_NAME']}#%M%ﬂi?ﬁ

S 2w, AR — A

ZEj unigqgue comp.index=range (len (unique comp))

5 DI AT R85 £ ol 3 20 1 24

X bond data=w.wset ("sectorconstituent","date=2018-04-01;sectorid=
S 1000004555000000™) # K HUPT A7 B 35 4k AR H ot

#bond_pode_dup=pd.DataFrame(}
#bond_code_dup['CODE']=bond_data.Data[l]

#bond code no dup=bond code dup.drop duplicates|()

bond list=bond data.Datal[l]

bonds=bond 1ist[0]

# AR BRI 29 )OS ol BT 2r AU AU

for bond in bond 1ist[1l:]:
bonds=bonds+ "', '+bond

i o FH RS I 5T 27 AR, ITUHLZY W) 24 K

w data=w.wss (bonds, "comp name")

bond name data=pd.DataFrame ()

bond name data['CODE']=w data.Codes
bond_name_data['COMP_NAME']=w_data.Data[O]
bond name data['TARGET']=0 #¥IEH A alfric A 0

# TP TE— Tl ki Z2 Rmizr IS 0L, o0 1k o 8 52 3% ORI, 5 I BR &5 52 1Y 2 Wl
unique bond=bond name data.drop duplicates (['COMP NAME']) # 5l x5 £

unique bond.index=range (len (unique bond))
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#5511 29 2wl AR 3 249 2w a0 B A Bois B2
for 1 in range (len(unique bond)):
if unique bond.loc[i, 'COMP NAME'] in list (unique comp.COMP NAME) :
print (i)
unique bond.loc[i, '"TARGET']=1
company list=unique bond.append (unique comp.loc[~unique comp
['COMP NAME'].isin(list (unique bond.COMP NAME) ) ])

company list.index=range(len(company list))

# IV | A B 2 v BT A7 2% W= 09 W0 55 204
company codes=1ist (company 1list.CODE)
rptDate list=['20161231"]#ILAMLLAHMEL 201 6 4E4FEH /Y KL HE o 151
index set=pd.DataFrame ()
slice size=30 # NPRFRCR, BIRINEL 30 ZK 4 A1 0 55 K
n=int(len(company_¢cdes}/slice_size}
# PP 55 K s
for rptdate in rptDate list:
print (rptdate)
index=0
for 1 in range(index,n) :

print (i)

code list=company codes[int(1* slice size):int((i+1) * slice
_size)]

codes=",".join(code list)

# 2RI HE T, WA o, Bl it i, SR S5 A , R UHE T, s HE T, ML AN

wind¥_args=ﬂ'rptDate=="+—str (rptdate) +"; tradeDate="+ str
(rptdate)+"; rptType=1;unit=1;order=1"

w wss data=w.wss (codes, 'roe basic,operateexpensetogr, roaz,
operateincometoebt,deductedprofittoprofit, ocftoassets, currentdebttodebt,
catoassets, ocftodebt, caturn, invturn, net cash flows oper act,
opprofit,tot oper rev', wind args)

print (codes)

if w wss data.ErrorCode !=0:

print (w wss data)
#break;

mm=np.mat (w wss data.Data)

df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}

df ['CODE']=w wss data.Codes

df ['rptDate']=[rptdate for j in range(len(code list))]

index set=index set.append (df)

SIS
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print ('Final')

code list=company codes[int(n* slice size) :len (company codes)]

codes=",".join(code list)

# B FIHE T, Wi s o, Bl e, ARG, R T, I e T, R A0

wind;args="rptDate="+str(rptdate}+";tradeDate="+str(rptdate}+";
rptType=1;unit=1;o0rder=1"

w_ wss data=w.wss (codes, 'roe basic, operateexpensetogr, roaz,
operateincometoebt,deductedprofittoprofit, ocftoassets, currentdebttodebt,
catoassets, ocftodebt, caturn, invturn, net cash flows oper act,
opprofit, tot oper rev', wind args)

print (codes)

if w wss data.ErrorCode !=0:

print (w wss data)
hreak;

mm=np.mat (w wss data.Data)

df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}

df['CODE']=w wss data.Codes

df ['rptDate']=[rptdate for j in range (len(code list))]

index set=index set.append (df)

index=0

index set.index=range(len(index set))

# bR A S H L 2 19 48 b
name list=1ist (index set)
protect_list=['TOT_OPER;REV']
n=index set.columns.size
m=index set.iloc[:,0].size
adjust=0
for i in range(n):
data list=index set.iloc[:,1 —adjust]
na count=0
if name 1list[i] in protect list:
continue
for J in range (m) :
if data 1list[]J] !=data list[]j]:

na count +=1

if (na_count/m)> (1/3): # MRzt RE KT 1/3, MBR %46 Fr
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del index set[name list[i]]

adjust +=1

# 25 bR =5 SRR i 22 1 23 ¥
n=index set.columns.size
m=index set.iloc[:,0].size
adjust=0
for i in range (m) :
data list=index set.iloc[i -adjust, :]
na count=0
for 7 in range(n):
if data 1list([]J] !=data list[]]:
na count +=1
if (na _count/n)> (1/3): # MR Z A A KRERT 1/3, MERIZ A A
index set=index set.drop(i)

adjust +=1

index set=index set.loc[~np.isnan(index set['TOT OPER REV']) ]

index set.index=range (len (index set))

# I s Hk R AE

complete set=pd.DataFrame ()

for rptdate in rptDate list:
print (rptdate)
data_set=index_set.loc[index_set['rptDate']===str(rptdate}]
boundarys= [data set['TOT OPER REV'].quantile(0),data set['TOT
OPER REV'] .quantile(0.25),
data set['TOT OPER REV'].quantile (0.5),data set
['TOT OPER REV'].quantile(0.75),
data_set['TOT_OPER;REV'].quantile(l}]
# B B AR A 1% BRSSO B DY 3 N2 %0, o0 g R rp RS e Y /N % ]
part l=data set[data set['TOT OPER REV']<=boundarys([1l]]
part_2=data_set[data_set['TDT_OPER_REV']}boundarys[l]]
part 2=part Z2[part 2['TOT OPER REV']<=boundarys|[2]]
part 3=data set[data set['TOT OPER REV']>boundarys([2]]
part 3=part 3[part 3['TOT OPER REV']<=boundarys[3]]

part_4=data_set[data_set['TDT_QPER_REV']}boundarys[E]]

n=part l.columns.size

S D Bk
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#OR A LR TR R, L BT R (A, 03 K TR 26 1 0 4 1 - 2

BOH STz AR HAn ISR A9 22 /], DAL S A

part 1 means=part 1.iloc[:,:(n-3)].describe().
part 2 means=part 2.iloc[:,:(n-3)].describe().
part 3 means=part 3.iloc[:,:(n-3)].describe().
part 4 means=part 4.iloc[:,:(n-3)].describe().

for 1 in range (n-3):
#i=4
data list=list(part 1l.iloc([:,1])
for j in range(len(part 1)):
#i=1
if np.isnan(data list[]J]):

part 1.iloc[j,i]=part 1 means[1i]

data list=list(part 2.iloc[:,1])
for j in range(len(part 2)):

#i1=1

if np.isnan(data list([]J]):

part 2.iloc[j,1]=part 2 means[1]

data list=list(part 3.iloc([:,1])
for j in range(len(part 3)):

#j=1

if np.isnan(data list([]J]):

part 3.iloc[j,1i]=part 3 means([i]

data list=list (part 4.iloc([:,1])
for 7 in range(len(part 4)):

#i=1

if np.isnan(data list[]]):

part 4.iloc[j,1i]=part 4 means[1i]

data set=part 1l.append(part 2).append(part 3).

complete set=complete set.append(data set)

complete_set.index=range(len(complete_set}}

#P-value 5, GoiT W 55 45 b AT 13 290K 285 52 i 11 52 35 1
col list=1list (complete set.columns)

X=np.array(complete set.loc[:,col list[:-3]])

mean ()
mean ()
mean ()

mean ()

append (part 4)



marked set=complete set.merge (company list,how="'left', on=['CODE'])

marked set=marked set.fillna(0)

y=np.array (marked set.TARGET)

X2=sm.add constant (X)

est=sm.0OLS (y, X2)
estZ2=est.fit ()

Wik s Ak R HNPEREE

print (est2.summary () ) # M iHFEiT45 R KA, WK 6.35 s

In [559]: print(est2.summary())

OLS Regression Results

%
6
¥

Dep. Variable: y R-squared: 0.867
Model: OLS Adj. R-squared: 8.852
Method: Least Squares  F-statistic: 4.644
Date: Mon, @9 Apr 2018 Prob (F-statistic): 7.23e-07
Time: 15:01:23 Log-Likelihood: 327.01
No. Observations: 726  AIC: -638.0
Df Residuals: 714  BIC: -575.0
Df Model: 11
Covariance Type: nonrobust

coef std err t P>|t]| [95.0% Conf. Int.]
const ©.83388 8.825 3.553 @.ea06 0.e46 B8.158
x1 -9.0017 0.000 -3.712 2.000 -8.0803 -9.0201
x2 -8.8e4l1 6.881 -5.839 8.06606 -8.88e5 -8.e863
x3 -5.6897e-85 4.73e-85 -1.283 8.229 -8.068a 3.6e-@5
x4 5.513e-86 0.001 08.0838 9.993 -8.001 0.e01
x5 8.08001 0.0600 8.311 8.756 -8.0801 9.001
x6 -8.6664 0.6006 -1.181 @.238 -8.80e1 0.e006
X7 0.8022 a.ea7 8.330 8.741 -8.e11 2.e15
x8 -98.00852 @.0a7 -8.717 8.474 -8.6206 6.e89
x9 5.53%e-867 1.43e-85 8.839 8.969 -2.76e-85 2.87e-85
x18 7.871e-13 2.36e-12 8.300 e.764 -3.92e-12 5.33e-12
x31 -3.486e-12 2.84e-12 -1.229 8.219 -9.06e-12 2.88e-12
Omnibus: 798.993 Durbin-Watson: 9.904
Prob(Omnibus): ©.800 Jarque-Bera (JB): 32473.690
Skew: 5.587 Prob(JB): 06.00
Kurtosis: 33.858 Cond. No. 1.54e+1@

&l 6.35 Giit4h Rk 5 ik

print (list (est2.pvalues))# il &MY P-value. . W& 6.36 i/~

In [562]: list(est2.pvalues)
Out[562]:
[@.008408516259027454174,
8.00022171471179346344,
7.9587125991888631e-89,
8.22918841456787256,
©.993371308889183578,
@.75585478444609344,
0.23807262329235998,
8.741275777955974942 ,
8.47352832761992857,
8.96921098632943936,
8.764108974285413162,
@.219493177968460091 |

K1 6.36 M ih 245 Fr 1 P-Value

e
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B Ry & B R AR AN B

=« GO n . DL e s e e
24 vk 3 uoypfd

ME 6. 36 @95 B 45 R 0] UL, i iy AR SR b HOA R 3 N FE AR Y P-Value
s=/NF 0,05 YU HA R 3 N RFR AT E RS w2 B ERN., HALR
FEAR 0 0 E T AR R A B 4 0 1 R A A K L2 RE ) L E B BE L MR AL
N FLE X BRI A FE AR X B AR s AN B 2 . XU 1T HETE A
A b 45 0 W 42 7 B 52 L 43 0k L AN A DA IV 55 B 48 AR B 0 ik L ST A0 PR AR Al
A FH AU .

6.3 HIMUIBN BRSNS E EH
X Python R {5

1 5. 2 755 H A2 B9 oE K A sl W 55 5 4 A i Y g e Oy bt ik AT A
K 5 41 09 w2 AR B 3 A1 Rl ot A7 5 ol 2R B B IR AR R AE SR B T A AU
4 Ml 7 B SEAR R XUR

X sty A 5A0fE BRI R am 1y IT $RE . a7 2258 K A% 1€ H A
BA K E 2 W19 40 HE R 37 A1 0% 25 A0 B0 AR e e B0 G 26 T8 Ay AR &5 A fe 2 s
A 2 A Y SCARTZ i B Ak A R 1 A PR R R SR S R 1 A B FE AR L AR
SEASTE I X 26 37 SN ECHE B IO B AR BE 7 5 T b Ab LA LA 2 1 3 S5 R AR 7Y
It 2 B REASAE A AR Sk Ji /R 3 A B g X 2R m ) B E R, A
A SRS 119 A b B 24 20 A4 BB AHEA 99 4,

# AW F R P 1Y Python £
import pandas as pd

import numpy as np

import statsmodels.api as sm

# T ORI

data set=pd.read excel ("company data.xlsx")
X=np.array{data_set.iloc[:,1:]}
y=np.array(data set.Target)
#1175 P-value

X2=sm.add constant (X)
est=sm.0OLS (y, X2)
est’Z2=est.fit ()

print (est2.summary () ) # 5 G455 Rk Wk, W& 6.37 iR
list (est2.pvalues) # i & 50 P-value, WK 6.38 s

A & 6. 38 s 25 35 b Y P-Value K556 2% 5 n] 401, JEA B g 31X 2247 70 35 HR 13
/T 0. 05 85I A2 1 X 28 37 A 2 s X 2R S s R AR R B E R . 518 6. 36
IWF 55 B A8 A R 5 25 SR AH b 7 A B i X B 2R S pg sz B B 2 B H R £
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|
OLS Regression Results f :
—==—=—==—=====-=-=========-===-===-=-=-===-=-==-======================== .%— [
Dep. Vanable: y R-squared: 0.226 :
Model: OLS Adj R-squared 0.184 :
Method: Least Squares  F-statistic: 5400 :
Date: Wed, 11 Apr 2018 Prob (F-statistic): 6.28e-05 '
Time: 181733 Log-Likelihood: -36.644 :
No. Observations 118 AIC 87.29 :
Df Residuals: 111 BIC: 106.7 :
Df Model: 6 :
Covariance Type: nonrobust :
coef  stderr t P>t [0.025 0.975] :
const 0.1250 0.034 3.654 0.000 0.057 0.193 :
x1 0.0442 0.023 1.895 0.061 -0.002 0.090 :
x2 -0.2978 0.097 -3.086 0.003 -0.489 -0.107 :
X3 0.0107 0.006 1.7/92 0070 -0.001 0.023 :
x4 -0.2067 0.081 -2551 0.012 -0.367 -0.046 I
XD 0.0813 0.032 2572 0.011 0019 0144 :
x6 0.1387 0.043 3.244 0.002 0.054 0.223 :
x/ 0.0107 0.006 1.792 0.076 -0.001 0.023 :
T o e e o e P e P e S o e s e P, e e e s, e i, B, B i i S S e i S S B R e B e e o e S |
Omnibus: 44462 Durbin-Watson: 1534 (IJ
Prob(Omnibus): 0.000 Jarque-Bera (IB): 79.619
Skew: 1762 Prob(JB): 5.14e-18
Kurtosis 4942 Cond. No. 4 89e+15
6,37 Gt RK R B
[0.00039584022755041574,
©.060728360566948525,
0.002564697861792406,
0.075851803846473151,
0.012108065107112084,
©.011417665644805496,
©.0015553700647225254,
©.875851803846474705]
& 6.38 fih 218 b9 P-Value
6.4 WFHMmBERBITEMNS TR AE

& Python jE{ 15

A HE R R 2 i 0 [ W B 2 R R R ] e BRAE — 28 [ SR 838 VR h & B Y
B BT B B R AN T A XA A A T T 44 Y. HE SRR N 2R AE AR B TR
CanAs FH R K B R I8 53 W0 55 iR B 55O A U B 297 30 % B 1Y 1 Ao
T2 LEMNETERN 2 A 18% i Fsi . a8 TN 9 REDbT 5%,

1
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CERB U] — B E B RFRREAB D TA N D

O
I3

Ko ) B R A . 78 b gEOL ] . LA n 1 Sk B9 B0 H B0 a0 A 2R 0 2 =X (6.
DT 1~9 AR R 6. 1 s
F(n) = log,(n+ 1) — log, (n) (6.1)

£6.1 ¥F1~oHUPYEBELHM=E

1 0. 301 4 0.097 7 0.058
0.176 0.079 8 0.051
0.125 0.067 9 0.046

FUSZ AR R i W B PR G b 25 S, ol FHIRATT B % AR 06 v Y 4 5 il R
151 40 -

(1) K45 B AR Ak JLosl & e iE . oMiF 2 8 EBIEAE BB A
RZHEFEBWNH L AERNIHERASHE T E T —-AREREZWAL
B,

(2) BB BT ECR AL 1 E i — 2 2 5 B W 55 IR AR S 1 24 L B1
(B 7R B2 58 FRATT A ] 19 % P K 2 7 =k JL ot HL T

MRGITEEER Z RN S A L E2HT | WEiERE . KALT
PP A BE 0Y 1735 S SR80 2 B98I J 1 H U T B9 B ) 800 i ik
N B FET- R W BRIk 24 B0 A BR G 1T 22 2 = W o v R 7 85 9 3 45 b i
BRRBEF VBRI AE X — 2B B, Haphil, HE
S FHE S BRI AR AT 0 B AR AT 5 AS A A 1 DU s DR I A R R DU SRR R o — %K

(H A7 S AN 3 H XA 3 X BB KR 208 LB Y B0 2 R B s
), e — S REE AN 2 | A il R 0. Bl U EAE B S5, H
HT RN — 20 N A A o a2 B v R

AR A 1 DU A b IV i Ay A TR A B TR A 0L H . AT R R I Al
Al REAF e A 55 5 R 4 . L Dy 2 SR Al e e B N B ek 1 AR b L S Y B A L
S A 850 A A o e A AR AR DT e B AR R AR . RO AE
ALk rh B0 5 16 Rmmw W H LB 7. M AR A& EENET 1, XM
e W Oh 2 2 3 TR A W [ vl ) * B B o e oAy L TRY 1) R R 9 R 42 SR N R AR R
Fiff, 2001 FFRE R EE R K EEIE A & i B Wi AR TA23E 0 R ETE
700 ZAZF o0 A 500 s HEA SR L Y AR A Rl AR E AW YRR T %
NFEEEEFEA G W O R A T . — B ], S O T TR A ST A A AT
Fla MR Z IR AIAE 2001 4F B 3| 2002 4F B BT 2 A B9 W 55 2038 AN A5 5 A
A AR DU 3 S B ) 0 3R 5 0 — A A KB e 25 3K TR B T & AR N
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1) 1 J2= S A S ol 3l e B AE

(B2 M H BE AR, 1R 2 W 55 18 i 2 % 2 ik ) ok ik 2% 4
i OV i ) T 3 R g B SR FH 92 3 D) R S W 55 R A %) R Al 328 T n k. )
112 NI VIR (| B S o e i R e LN 2o v/ 7 5 00 o1 S Rl o s O N R R 5
i TR FH 15 . B MhizriE A0 &1 EERB AR AL T
BARAT 0 s X WA AL M P e 45 R b e A —E S H M E . FRAT# %
96t A 1Y 2 WU 4R 8 A1 A — 2 AT DA B4R s ok 2 . Ak 36 2 02 th 22 T [ 3R 3 ] AR
M1 8 W40k il g8 K2 Hoh gy — 1~ &

AT 43 R = A VR A R W A e R S R A ok AL B — B A 2 E
i AT AR 55 AH OC B g O IR, 28 — 8 A AR AR R W By et 58 =8 4
JE {5 FH A A 4 1 U] B 8 T 4 SR X B RN w9 W 55 R AT 4

o5 —88 41 A5 H B R AT AR 55 A0 S B9 9UHL . Py thon AU 4 fr /s .

#IVHUE AU AT BRI 55 08 (08 T e B & i 3R VR %) |, 5 A RS
# 2R AAVHCS I P 7% 1Y Python 4

from WindPy import w

import pandas as pd

import numpy as np

from sqlalchemy import create engine

# VST ™= T R AL B 1 T A
def get balance(company codes):
# DB i RO, o B OB | 48 R
rptDate 1ist=["'20161231"', '20151231"', '20141231"', '20131231"',
'20121231" ] # IR 5 4 54
index set=pd.DataFrame ()
slice size=30 #FIKINH 30 ZK/A H]
n=int (len(company codes)/slice size)
i 32 4 38 [y JTCHRC S 7= 000 2 %03
for rptdate in rptDate list:
print (rptdate) # T EQHUHCHP— 4 19 B 4
index=0
for 1 in range (index,n) :
print (i)
code list=company codes[int (1* slice size):int ((1+1) *
slice size)]
codes=",".join(code 1list)
# 2R BUGT = T i R R H B A7 &k
wind_args=" rptDate="+str (rptdate) +"; tradeDate="+ str

(rptdate)+"; rptType=1;unit=1;order=1"

SIS

9

3
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w wss data=w.wss (codes, 'comp name,monetary cap,tradable
fin assets, notes rcv, acct rcv, oth rcv, prepay, dvd rcv, int rcv,
inventories,consumptive bio assets,deferred exp,hfs assets,non cur
_assets due within ly,settle rsrv,loans to oth banks,margin acct,
prem rcv, rcv_from reinsurer, rcv from ceded insur cont rsrv, red
monetary cap for sale,tot acct rcv,oth cur assets,tot cur assets,
fin assets avail for sale,held to mty invest, invest real estate,
long term eqy invest,long term rec, fix assets,proj matl,const in
prog,fix assets disp, productive bio assets, 0il and natural gas
assets,intang assets,r and d costs,goodwill, long term deferred
exp,deferred tax assets, loans and adv granted,oth non cur assets,
tot non cur assets,cash deposits central bank,agency bus assets,
rcv_invest,asset dep oth banks fin inst,precious metals,rcv _ceded
unearned prem rsrv,rcv_ceded claim rsrv,rcv _ceded life insur rsrv,
rcv_ceded 1t health insur rsrv,insured pledge loan,cap mrgn paid,
independent acct assets,time deposits,subr rec,mrgn paid,seat fees
_exchange, clients cap deposit, clients rsrv settle, oth assets,
derivative fin assets,tot assets,st borrow,tradable fin liab,notes
_payable, acct payable, adv from cust, empl Dben payable, taxes
surcharges payable, tot acct payable, int payable, dvd payable, oth
payable,acc exp,deferred inc cur liab,hfs liab,non cur liab due
within ly,st bonds payable,borrow central bank,deposit received ib
_deposits, loans oth banks, fund sales fin assets rp, handling
charges comm payable,payable to reinsurer,rsrv_insur cont,acting
trading sec, acting uw_ sec, oth cur 1liab, tot cur 1liab, 1t borrow,
bonds payable, 1t payable, 1t empl ben payable, specific item
payable,provisions,deferred tax liab,deferred inc non cur liab,oth
_non _cur liab,tot non cur liab,liab dep oth banks fin inst, agency
bus liab,cust bank dep,claims payable,dvd payable insured,deposit
received, insured deposit invest,unearned prem rsrv,out loss rsrv,
life insur rsrv, 1t health insur v, independent acct 1liab, prem
received adv,pledge loan,st finl inst payable,oth liab,derivative
fin liab, tot liab,cap stk,other equity instruments, other equity
instruments PRE, cap rsrv, surplus rsrv, undistributed profit, tsy
stk,other compreh inc bs, special rsrv, prov_nom risks,cnvd diff
foreign curr stat, unconfirmed invest loss bs,minority int, eqy
belcngto_parccmsh,tot_equity,tot_liab_shrhldr_eqy',wind_args}#ﬂﬂﬁ(
BTy i 2 b B B B 9 &

print (codes) # T EJ MU w19 f5t 57 A

if w wss data.ErrorCode !=0:

print (w wss data)

break;
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mm=np.mat (w wss data.Data) jfi

df=pd.DataFrame (mm.T, columns=w_wss_data.Fields} *ﬁ:

df ['CODE']=w _wss _data.Codes :

df ['rptDate']=[rptdate for j in range (len(code list))] :

df.to sqgl (name= 'balance', con=engine, if exists="'append', i

index=False, index_label=False}#ﬁﬁﬂﬂkﬁ@@ﬂéﬁﬁ%ﬂﬁﬂéﬁ*;ﬁﬁﬁﬁﬁ :

FEN balance :

E

print ('Final") # JNHUER o — Be il 0% 7 00 fof 22 20 s :

code list=company codes [int (n % slice size):len (company _ :

codes) ] E

codes=",".join(code list) :

# AR BUGE 7 T R B B B A & :

wind__args=ﬂ'rptDate=="+—str (rptdate) +"; tradeDate="+ str i

(rptdate)+"; rptType=1;unit=1;order=1" :

w wss data=w.wss (codes, 'comp name, monetary cap, tradable :

fin assets, notes rcv, acct rcv, oth rcv, prepay, dvd rcv, int rcv, i

inventories,consumptive bio assets,deferred exp,hfs assets,non cur :
95

_assets due within ly,settle rsrv,loans to oth banks,margin acct,

prem rcv, rcv from reinsurer, rcv from ceded insur cont rsrv, red

monetary cap for sale,tot acct rcv,oth cur assets, tot cur assets,
fin assets avail for sale,held to mty invest, invest real estate,

long term eqy invest, long term rec, fix assets,proj matl,const in

prog,fix assets disp, productive bio assets,o0il and natural gas

assets,intang assets,r and d costs,goodwill, long term deferred

exp,deferred tax assets, loans and adv granted,oth non cur assets,
tot non cur assets,cash deposits central bank, agency bus assets,

rcv_invest,asset dep oth banks fin inst,precious metals,rcv_ceded

unearned prem rsrv,rcv _ceded claim rsrv,rcv_ceded life insur rsrv,
rcv_ceded 1t health insur rsrv,insured pledge loan,cap mrgn paid,
independent acct assets,time deposits,subr rec,mrgn paid,seat fees
_exchange, clients cap deposit, clients rsrv settle, oth assets,
derivative fin assets,tot assets,st borrow,tradable fin liab,notes

_payable, acct payable, adv from cust, empl Dben payable, taxes

surcharges payable, tot acct payable, int payable, dvd payable, oth

payable,acc exp,deferred inc cur liab,hfs liab,non cur liab due
within ly,st bonds payable,borrow central bank,deposit received ib

_deposits, loans oth banks, fund sales fin assets rp, handling

charges comm payable,payable to reinsurer,rsrv _insur cont,acting

trading sec, acting uw_ sec, oth cur 1liab, tot cur 1liab, 1t borrow,
bonds payable, 1t payable, 1t empl ben payable, specific item

payable,provisions,deferred tax liab,deferred inc non cur liab,oth
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_non _cur liab,tot non cur liab,liab dep oth banks fin inst, agency
bus liab,cust bank dep,claims payable,dvd payable insured,deposit
received,insured deposit invest,unearned prem rsrv,out loss rsrv,
life insur rsrv, 1t health insur v, independent acct 1liab, prem
received adv,pledge loan,st finl inst payable,oth liab,derivative
fin liab, tot liab,cap stk,other equity instruments, other equity
instruments PRE, cap rsrv, surplus rsrv, undistributed profit, tsy
stk,other compreh inc bs, special rsrv,prov_nom risks,cnvd diff
foreign curr stat, unconfirmed invest loss bs,minority int, eqy
belongto parcomsh,tot equity,tot liab shrhldr eqy',wind args) # PHL
gui ST L SR R E R AE

print (codes)

if w wss data.ErrorCode !=0:

print (w wss data)
break;

mm=np .mat (w wss data.Data)

df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}

df ['CODE' ]=w wss data.Codes

df ['rptDate']=[rptdate for j in range(len(code list)) ]

df.to sqgl (name= 'balance', con=engine, 1f exists="'append',
index=False, index label=False)

index=0

i IO 42 Uit e B H 19 Br A3 &k
def get cashflow (company codes):
DB 0K, 4 B DR OSCHE , 48 7
rptDate 1list=1["'20161231"','20151231"', '20141231"', '20131231", "'
20121231"]
index set=pd.DataFrame ()
slice size=30
n=int(len(company_codes}/slice_size}
i 12 4 3 [ IR <6 U 1 2% Bl
for rptdate in rptDate list:
print (rptdate) # T EJPRNHUCIE— 4= 119 £ g
index=0
for i in range (index,n) :
print (i)
code list=company codes[int (1* slice size):int ((1+1) *
slice size)]
codes=",".join (code 1list)
i 2R OB 4 U i R B 0 Y B A 20

wind_args="rptDate=N“+str(rptdate}+";tradeDate=N“+str
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(rptdate)+"; rptType=1;unit=1;order=1"

w wss data=w.wss (codes, "comp name, cash recp sg and rs,
recp tax rends,other cash recp ral oper act,net incr insured dep,
net incr dep cob,net incr loans central bank,net incr fund borr
ofi,net incr int handling chrg,cash recp prem orig inco,net cash
received reinsu bus,net incr disp tfa,net incr disp fin assets
avail,net incr loans other bank,net incr repurch bus fund,net cash
_from seurities,stot cash inflows oper act,net incr lending fund,
net fina instruments measured at fmv, cash pay goods purch serv
rec,cash pay beh empl,pay all typ tax,other cash pay ral oper act,
net incr clients loan adv,net incr dep cbob,cash pay claims orig
inco,handling chrg paid, comm insur plcy paid, stot cash outflows
oper act,net cash flows oper act,cash recp disp withdrwl invest,
cash recp return invest,net cash recp disp fiolta,net cash recp
disp sobu,other cash recp ral inv act,stot cash inflows inv act,
cash pay acq const fiolta,cash paid invest,net incr pledge loan,
net cash pay aquis sobu, other cash pay ral inv act, stot cash
outflows inv act,net cash flows inv act,cash recp cap contrib, cash
_rec saims,cash recp borrow,other cash recp ral fnc act,proc issue
_bonds,stot cash inflows fnc act, cash prepay amt borr, cash pay
dist dpcp int exp,dvd profit paid sc ms,other cash pay ral fnc
act,stot cash outflows fnc act,net cash flows fnc act,eff fx flu
cash,net incr cash cash equ dm,cash cash equ beg period,cash cash
equ end period, net profit cs,prov_depr assets,depr fa coga dpba,
amort intang assets,amort 1t deferred exp,decr deferred exp,incr
acc_exp,loss disp fiolta,loss scr fa,loss fv chg,fin exp cs,invest
_loss,decr deferred inc tax assets,incr deferred inc tax liab,decr
_inventories, decr oper payable, incr oper payable, unconfirmed
invest loss cs,others,im net cash flows oper act,conv _debt into
cap,conv_corp bonds due within ly, fa fnc leases,end bal cash,beg
bal cash,end bal cash equ,beg bal cash equ,net incr cash cash equ
im',wind args)

print (codes) #7171 EPPNHCA A] /Y fii 75 10 AL

if w wss data.ErrorCode !=0:

print (w wss data)
break;

mm=np.mat (w_wss data.Data)

df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}

df['"CODE']=w wss data.Codes

df ['rptDate']=[rptdate for j in range (len(code list))]

df.to sqgl (name="'"cashflow', con=engine, if exists="

append', index=False, index label=False) # ¥ INBEIE A7 i B 8HEE

S D Bk

\_D____________________________________________
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print ('Final') #VHUE 5 — By o8 = 00 fog 2 B s

code list=company codes [int (n * slice size):len (company

codes) ]
codes=",".join (code 1list)
i R O 4B 3 T AR R I Bir A3 8800
wind__args=ﬂ'rptDate=="+—str (rptdate) +"; tradeDate="+ str
(rptdate)+"; rptType=1;unit=1;order=1"

w wss data=w.wss (codes, 'comp name,cash recp sg and rs,recp

tax rends,other cash recp ral oper act,net incr insured dep, net
incr dep cob,net incr loans central bank,net incr fund borr ofi,

net incr int handling chrg, cash recp prem orig inco, net cash

received reinsu bus,net incr disp tfa,net incr disp fin assets

avail,net incr loans other bank,net incr repurch bus fund,net cash

from seurities,stot cash inflows oper act,net incr lending fund,

net fina instruments measured at fmv,cash pay goods purch serv

rec,cash pay beh empl,pay all typ tax,other cash pay ral oper act,

net incr clients loan adv,net incr dep cbob,cash pay claims orig

inco, handling chrg paid, comm insur plcy paid,stot cash outflows

oper act,net cash flows oper act,cash recp disp withdrwl invest,

cash recp return invest,net cash recp disp fiolta,net cash recp

disp sobu,other cash recp ral inv act,stot cash inflows inv act,
cash pay acq const fiolta,cash paid invest,net incr pledge loan,

net cash pay aquis sobu, other cash pay ral inv act, stot cash

outflows inv act,net cash flows inv act,cash recp cap contrib,cash

rec saims,cash recp borrow,other cash recp ral fnc act,proc issue

_bonds,stot cash inflows fnc act, cash prepay amt borr, cash pay

dist dpcp int exp,dvd profit paid sc ms,other cash pay ral fnc

act,stot cash outflows fnc act,net cash flows fnc act,eff fx flu

cash,net incr cash cash equ dm,cash cash equ beg period,cash cash

equ _end period,net profit cs,prov_depr assets, depr fa coga dpba,

amort intang assets,amort 1t deferred exp,decr deferred exp,incr

acc_exp,loss disp fiolta,loss scr fa,loss fv chg,fin exp cs,invest

loss,decr deferred inc tax assets,incr deferred inc tax liab,decr

inventories, decr oper payable, incr oper payable, unconfirmed

invest loss cs,others,im net cash flows oper act,conv_debt into

cap,conv_corp bonds due within 1ly,fa fnc leases,end bal cash,beg
bal cash,end bal cash equ,beg bal cash equ,net incr cash cash equ
im',wind args)

print (codes)

if’w_wss_data.ErrorCode '=0:
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print (w_wss data)
break;
mm=np.mat (w wss data.Data)
df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}
df ['CODE']=w wss data.Codes
df ['rptDate']=[rptdate for j in range (len(code list))]
df.to sgl (name="'cashflow', con=engine, if exists="'append',
index=False, index label=False)
#index set=index set.append (df)
#index set.index=range (len (index set))

index=0

i IR 2R H 1Y BT A7 20808
def get income (company codes) :
# DB i RO, o B s OB | 48 T R0
rptDate list=['20161231"', '20151231"', '20141231"', ' 20131231 "',
'20121231"]
index set=pd.DataFrame ()
slice size=30
n=int (len(company codes)/slice size)
# 328 4F 38 Dy PR i 2 250 s
for rptdate in rptDate list:
print (rptdate) # 3T EJPUHIE—4F 1Y B4
index=0
for i in range (index,n) :

print (i)

code list=company codes[int (1% slice size):int ((1+1) *
slice size)]

codes=",".join(code 1list)

AR HOH T L B B R BT A &

wind_args="rptDate=ﬂ“+str(rptdate}+";tradeDate=N“kstr
(rptdate)+";rptType=1;unit=1;order=1"

w wss data=w.wss (codes, 'comp name, tot oper rev, oper
rev,int inc, insur prem unearned, handling chrg comm inc, tot prem
inc,reinsur inc, prem_ ceded, unearned prem rsrv_ withdraw, net inc
agencybusiness, net  inc  underwriting - business, net  inc
customerasset-managementbusiness, other oper inc,net int inc, net
fee and commission inc,net other oper inc, tot oper cost,oper cost,
int exp, handling chrg comm exp, oper exp, taxes surcharges ops,
selling dist exp,gerl admin exp, fin exp 1is, impair loss assets,
prepay surr, net claim exp,net insur cont rsrv,dvd exp insured,

reinsurance exp, claim exp recoverable, Insur rsrv recoverable,

S D Bk
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reinsur exp recoverable,other oper exp,net inc other ops,net gain
chg fv,net invest inc,inc _invest assoc Jjv_entp,net gain fx trans,
opprofit,non oper rev,non oper exp,net loss disp noncur asset,tot

profit, tax,unconfirmed invest loss is,net profit is,minority int

inc,np belongto parcomsh,eps basic is,eps diluted is,other compreh

inc,tot compreh inc,tot compreh inc min shrhldr, tot compreh inc

parent comp',wind args)
print (codes) #{TEBHNHLL w195t 77 A A
if w wss data.ErrorCode !=0:
print (w wss data)
break;
mm=np.mat (w wss data.Data)
df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}
df ['CODE']=w wss data.Codes
df ['rptDate']=[rptdate for j in range (len(code list)) ]
df.to sqgl (name="'income', con=engine, if exists="'append',
index=False, index label=False) # ¥ JUHCHYELHE ATt 2 B s 22 A, B0 % 24
FRA income

#index set=index set.append (df)

print ("Final") #NHUR A — B A1 iE 22 208

code list=company codes [int (n * slice size):len (company _
codes) ]

codes=",".join (code 1list)

# 2R BOR) i R H Y BT A Z0s

wind args="rptDate="+ str (rptdate) +"; tradeDate="+ str

(rptdate)+"; rptType=1;unit=1;order=1"

w wss data=w.wss(codes,'comp name,tot oper rev,oper rev,int

inc, insur prem unearned, handling chrg comm inc, tot prem inc,

reinsur inc, prem ceded, unearned prem rsrv withdraw, net inc

agencybusiness, net inc underwriting - business, net inc

customerasset-managementbusiness, other oper inc,net int inc, net

fee and commission inc,net other oper inc,tot oper cost,oper cost,
int exp, handling chrg comm exp, oper exp, taxes surcharges ops,
selling dist exp,gerl admin exp, fin exp 1s, impair loss assets,
prepay surr, net claim exp,net insur cont rsrv,dvd exp insured,
reinsurance exp, claim exp recoverable, Insur rsrv recoverable,

reinsur exp recoverable,other oper exp,net inc other ops,net gain

chg fv,net invest inc,inc invest assoc Jjv_entp,net gain fx trans,

opprofit,non oper rev,non oper exp,net loss disp noncur asset,tot

profit, tax,unconfirmed invest loss is,net profit is,minority int

inc,np belongto parcomsh,eps basic is,eps diluted is,other compreh
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_inc,tot compreh inc, tot compreh inc min shrhldr, tot compreh inc

parent comp',wind args)

S D Bk

print (codes)
if w wss data.ErrorCode !=0:
print (w wss data)
break;
mm=np.mat (w wss data.Data)
df=pd.DataFrame (mm.T, columns=w_wss_data.Fields}
df ['CODE']=w wss data.Codes
df ['rptDate']=[rptdate for j in range (len(code list))]
df.to sqgl (name="'income', con=engine, 1f exists= 'append',
index=False, index label=False)
#index set=index set.append (df)
#index set.index=range (len (index set))

index=0

|
|
|
|
|

U A7 01 95 KO0 (8 7 67 (9 ¢ B4 L ik 2 R0 6 ) OF 27 B BCHG e o i

w.start () i

engine=create engine ("mysql+ pymysqgl://test:admin@ 10. 8. 16.210: o1

3306/creditrisk?charset=gbk")

distinct company list=pd.read sql table('distinct company list',

con=engine)

company codes=1list(distinct company list.CODE) # 3k HUAE 55 — 17 Fp JUHUAY

[LE A

get_balance (company_codes) # #UHX 26 f5f 757 1Y BT ) 1 foi K 2 3+ FF B (9 fir 7 %X

fi , HAF B R b, BUE E R 44 balance

get_cashflow (company codes) # fUBGX SE i J5 19 B 4 Uit i 6 23 7H L B B Y T A 5K

i, AT RV EHE FE P, B FE R 4 N cashflow

get income (company codes) # PIHGX 26 fo7 2% 19 A E & 2R B J Y B 2dE , O

7 B B0 2, WIS FE R 44 4 income

w.stop () # KM windPy {4

o ARy s AR AR WA ST T 5 Python AU 40 R Bros
# A R R R W GE 559 % 9 Python 40

import pandas as pd

import numpy as np

import time

import pymysqgl

i i B B AR A, DAE T T3R8 1y as 17 19 B[]
time start=time.time ()

#2000 PR BC L, DATUHRUAT fisf A B30 28 o 1 W0 55 04

config={
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'host':' 10.8.16.210",

'port':3306,
'user':'test',
'passwd': 'admin',

'db':'creditrisk',
'charset':'gbk',
'cursorclass':pymysqgl.cursors.DictCursor

}

# ASHE FE I U 55 eR B
defIbenfordslaw_calculation(merge_set}:
merge set=merge set.fillna (0)
CODE=merge set.CODE
COMP NAME=merge set.COMP NAME
merge set=merge set.drop(['CODE','COMP NAME'], axis=1)

merge set=merge set.astype(str)

R IR RN TS A e
num counts=[[0 for i in range (9)] for i in range (len (merge set.ix
[:,1]))]

total counts=[0 for i in range (len(merge set.ix[:,1]))]

digit=0
#HEHMEA ST 1- 9 8T B IR 5L
for 1 in range(len(merge set.ix[:,1])):
print ("counting object: "+str(i))
for J in range(len(merge set.ix[i,:])):
if merge set.ix[1,3][0] !="0":
total_counts[i]=total_counts[i]+1
if merge set.ix[i,]] [digit] =="1":
num counts[1] [0]=num counts[i][0]+1

!2!:

elif merge set.ix[1,]J][digit] =
num_counts[i][1]=num_counts[i][l]+l

!3!:

elif merge set.ix[1i,]][digit]
num counts[i] [2]=num counts[i] [2]+1

elif merge set.ix[i,]J][digit] =="'4":
num counts[i] [3]=num counts[i] [3]+1

elif merge set.ix[i,]J][digit] =="'5":
num;gcunts[i][4]=num;counts[i][4]+l

!6!:

elif merge set.ix([1i,]][digit]
num;pounts[i][5]=num;¢ounts[i][5]+l

l'_lllf!:

elif merge set.ix[1i,]][digit] =

num counts[i1] [6]=num counts[i][6]+1
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!8!:

elif merge set.ix[1i,]][digit] =
num;pounts[i][7]=num;¢ounts[i][7]+1

|9|:

elif merge set.ix[1i,]][digit] =
num counts[1][8]=num counts[i][8]+1
else:

continue

# T SR R0 B A A R
for 1 in range (len(num counts)):
if sum(num counts[i]) !=0:
p counts=devide list (num counts[i], sum(num counts[i]))
for J in range(9) :

num counts[1][J]=p counts[]]

counts diff=[[0 for 1 in range(9)] for i in range(len (merge set.ix
[:,1])) ]
i AR A A 5 U 28 R
benfords dis=[30.1, 17.6, 12.5, 9.7, 7.9, 6.7, 5.8, 5.1, 4.6]
#IT L PR ge T 45 R IR e E 1Y 2 57
for 1 in range (len(num counts)):
for j in range (9):

counts diff[i][j]=num counts[i][]j] —benfords dis[]]/100

diff quadratic sum=[0 for i1 in range(len(merge set.ix([:,1]))]
# 3T 5REUCF A GO TT R R B A A iR 22 F U7
for 1 in range(len(counts diff)):
for j in range (9):
diff quadratic sum[i]=diff quadratic sum[i]+ (counts

diff[i][J] * counts diff[i][]])

# B AR AR R W R R

benford=pd.DataFrame (num counts, index=CODE, columns=['1"',"'2",
3,4 ,'5, ', 7Y, "8,'91])

benford['diff quadratic sum']=diff quadratic sum

benford['total counts']=total counts

benford['CDMP_NAME']=li5t(COMP_NAME}

benford=benford.sort_values(by=['diff_quadratic_sum']}

return benford

i VTR R Y pRRL

def devide list(input list,y):
def £ (x):

SIS
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return x / vy

return list (map (f, input list))

# FRRELA M
if__ﬁame__j=="__main__":
Lry:

con=pymysqgl .connect (¥*confiqg) # ﬁﬁ‘éﬁ[ﬂéﬂiﬁ
with con.cursor () as cursor:

query="SELECT * FROM credit management.distinct company

By E B RAFRMAAB YWD

list;"
cursor.execute (query)
result=cursor.fetchall () ##HU T 2 F 2 W 55 204 1 2 /] 51 3%
B finally:
<
~
= con.close
S
i
E- distinct company list=pd.DataFrame (result)
Lo
¥, . .
| balance=pd.DataFrame (np.copy (distinct company list),columns=
104 ['CODE', 'COMP _NAME'])

cashflow=pd.DataFrame (np.copy (distinct company list),columns=
['CODE', '"COMP NAME'])
income=pd.DataFrame (np.copy (distinct company list),columns=

['CODE', '"COMP NAME'])

for year in range (2012,2017) :
date=str (year)+"1231"
print (date)
try:
con=pymysqgl .connect (¥**confiqg)
with con.cursor () as cursor:
query="SELECT * FROM credit management.balance WHERE
rptdate="'"+date+""';"
cursor.execute (query)
result=cursor.fetchall () # MNECHE JE PNHTT 7 17 ot 2 X3
balance x=pd.DataFrame (result)
del balance x["rptdate™]
balance=pd.merge (balance, balance x, how="'left', on=

['CODE', '"COMP_NAME'])

query ="SELECT * FROM credit management. cashflow
WHERE rptdate="'"+date+"';"

cursor.execute (query)
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|
result=cursor.fetchall () # MEHE FE D ITHCR 4 3 1 R EE if i
cashflow x=pd.DataFrame(result) *ﬁ:
del cashflow x["rptdate"] :
cashflow=pd.merge (cashflow, cashflow x, how='left', :
on=["'CODE', "COMP NAME']) E
:
query="SELECT * FROM credit management.income WHERE :
rptdate="'"+date+""';" E
cursor.execute (query) :
result=cursor.fetchall () # M EHE FE b IR IE 2 B s :
income_x=pd.DataFrame(result} E
del income x["rptdate"] :
income=pd.merge (income, income x, how="'left', on= :
['CODE', "COMP _NAME']) i
finally: :
con.close :
i
i I8 HH R RSO 5 55 B0 A9 AS AR R S W S a5 R |
# ARGV B e B T e R 2 10 55 BOHR L
merge set=pd.merge (balance, cashflow, how="'left', on=['CODE"',
'COMP NAME'])
merge set=pd.merge (merge set, income, how="'left', on=['CODE',
'COMP NAME'])

#3155 I B A9 AN AR A W S Y
benford_total=benfordslaw_calculation(merge_set}

output dir="D:/TMP/benford total.csv"

benford total.to csv (output dir, index=True, sep=','}#ﬁﬁ”1?ﬂ¢ﬂﬂ
#3155 00T 3R AU AN i A A U B Y
benford_balance=benfordslaw_palculation(balance}

output dir="D:/TMP/benford balance.csv"

benford balance.to csv(output dir, index=True, sep="',") # an H 3 A 1
5 I 4B I AR AU AN A A A U B Y
benfDrd_cashflow=benfcrdslaw_calculation(cashflaw}

output dir="D:/TMP/benford cashflow.csv"

benford cashflow.to csv(output dir, index=True, sep=",") #iHF| AH

i 11 5 2 19 AS AR A S 0 G 0T8T

benford income=benfordslaw calculation (income)

output dir="D:/TMP/benford income.csv"

benford income.to csv(output dir, index=True, sep="',") # g B A Hb
#1115 LA E BT A 1548 O 09 B [E]

time end=time.time ()

time_used=(time_end-—time_start}/BO



print ("time used: “+str(time_used}}#ﬁﬁ”1¥ﬁﬁf

o R A1 s AT FH AN A R 1 ) Y B T 45 R ) s 2K A W W 55 IR B 1T v 1
o WA TR B RL IR AL . O F R RN [ A 5 A (kR R ST
) T A 20 ) 1Y B LB Ge R IR T R e A R Y 3R 25 F 7 fi s @ 43 il
TR S w5k W R 09 & A 807 ge i &, RS IR e A R 01k 25
Fls QF bk PU B 5 25 F O B 5353 40 0 8% I 0 B 11 Bz s X5 79 47 20045 3]
711 B N/NEIR 5l b B 1.0,10 1,10 2,--+,2. 0 B E 5 O ¥ B 51 1915 41 5%
ok 0~10 43, H 10 43 R s © 50X P 5045 0 59 Y4 . B R 3% 2 /] i A
FRRE VT o0 45 3 o V140 B8 vy 08 BH A 55 Jo e R g e 22 DU 2

RIS Python fCHS 41 F Fr i .

By E B RAFRMAAFB YWD

s 8 P AS AR R U 5 6 45 50, X4 2 7 B0 bt 5 AR 8 9E AT 9 3
2 import pandas as pd
E import numpy as np
é% import csv
X
1{];5 # 1 csv L

def read csv(input dir):
csvFile=open (input dir, "r")
reader=csv.reader (csvFile) #i& [0] i) f& 15 {2 Al
data=[]
for item in reader:
#print (item)
data.append (item)

csvFile.close ()

return data

# T 5K
def quantile(data list,seq num=4):
quantile list=[]
for 1 in range (seq num+1) :
percentage= (i/seq num) % 100
quantile list.append(np.percentile(data list,percentage))

return quantile list

#EH =ik R R B IFBCF AR RS T 45 R IR P 45 R iR 2= 7 F
input dir="D:/TMP/benford total.csv"
benford total=read csv(input dir)

benford total =pd. DataFrame (benford total [1l:], columns=Dbenford
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total[0])

benford total=benford total.loc/[:, ["COMP_ NAME","total counts",™

diff quadratic sum"]]

benford total boundarys=quantile (benford total["diff quadratic
sum"] .astype (float),11)

benford total boundarys=benford total boundarys[1:11]

i B BUTT = 0T R BT R A i A G T 45 R IR BRIS 45 R 1 12 22 °F 7 M

input dir="D:/TMP/benford balance.csv"

benford balance=read csv (input dir)

benford balance=pd.DataFrame (benford balance[l:],columns=benford
balance[0])

benford balance = benford Dbalance. loc [:, ["COMP__NAME‘H"diff
quadratic sum"]]

benford Dbalance Dboundarys = quantile (benford Dbalance [ " diff
quadratic_sum"].astype(float},ll}

benford balance boundarys=benford balance boundarys[1:11]

i D8 BB 4 UL A R BT I A M A GO T A6 R IR BRI 45 2R 1Y 1R 22 U7 M

input dir="D:/TMP/benford cashflow.csv"

benford cashflow=read csv(input dir)

benford cashflow= pd. DataFrame (benford cashflow [1:], columns =
benford cashflow[0])

benford cashflow = benford cashflow. loc [:, [ " COMP NAME"," diff
quadratic sum"]]

benford cashflow boundarys = quantile (benford cashflow [ " diff
quadratic_sum"].astype(float},ll}

benford cashflow boundarys=benford cashflow boundarys[1l:11]

i B HOR) 1 2 B0 RO AS Al G0 T 45 2R BRI IR 45 R nY R 22 °F Jr

input dir="D:/TMP/benford income.csv"

benford income=read csv(input dir)
benford_income=;xi.DataFrame(benford_income[1:],columﬂs=ébenford
income[0])

benford income=benford income.loc([:, ["COMP NAME","diff gquadratic
sum" ] |

benford income boundarys=quantile (benford income ["diff quadratic
sum"] .astype (float),11)

benford_income_boundarys=benford_income_boundarys[1:11]

#o85 ak H ks, & O B — A s 2R

merge set=pd.merge (benford total, benford balance, how="'left', on=
[ "COMP NAME'])

merge set=pd.merge (merge set, benford cashflow, how="'left', on=

[ "COMP NAME'])

SIS
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merge set=pd.merge (merge set, benford income, how='left', on=
[ 'COMP_NAME'])
merge set.columns= ["COMP NAME","counts","total","balance","cash

flow","income"]

#UCE s TAE R N P R, LV TR B /N R A 4

merge set.counts=merge set.counts.astype (float)
merge set.total=merge set.total.astype(float)

merge set.balance=merge set.balance.astype (float)
merge set.cash flow=merge set.cash flow.astype(float)

merge set.income=merge set.income.astype (float)

Ry E B ORAFRAAB YWD

score list=[]

“E for 1 in range(len(merge set.COMP NAME) ) :
§ print ("counting object: " +str(i))
if weight score list=[]
5 # AT
¥, for j in range (2, 6) :
10é if merge set.iloc[i,]j]l<benford total boundarys[0]:

weight score list.append(0)
elif merge set.iloc[i, J]>=Dbenford total boundarys[0] and
merge set.iloc[i,]]l<benford total boundarys[1l]:
weight score list.append(lx*1.1)
elif merge set.iloc[i, J]>=Dbenford total boundarys[1l] and
merge set.iloc[i,]]<benford total boundarys[Z2]:
weight score list.append(2* 1.2)
elif merge set.iloc[i, J]>=Dbenford total boundarys([2Z2] and
merge set.iloc[i,]j]l<benford total boundarys[3]:
weight score list.append(3* 1.3)
elif merge set.iloc[i, J]>=Dbenford total boundarys[3] and
merge set.iloc[i,]j]l<benford total boundarys[4]:
welight score list.append(4* 1.4)
elif merge set.iloc[i, J]>=Dbenford total boundarys[4] and
merge set.iloc[i,]j]l<benford total boundarys[5]:
weight score list.append(5* 1.5)
elif merge set.iloc[i, J]>=Dbenford total boundarys[5] and
merge set.lloc[i,J]<benford total boundarys[6]:
welight score list.append(6* 1.6)
elif merge set.iloc[i, J]>=Dbenford total boundarys[6] and
merge_set.iloc[i,j]{benford_total_boundarys[7]:

weight score list.append(7*1.7)
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elif merge set.iloc[i, J]>=Dbenford total boundarys[7] and
merge set.iloc[i,]jl<benford total boundarys[8]:
weight score list.append(8 * 1.8)
elif merge set.iloc[i, J]>=Dbenford total boundarys[8] and
merge set.iloc[i,J]<benford total boundarys[9]:
weight score list.append(9* 1.9)
else:

weight score list.append (10 * 2)

comprehensive score= (20-sum(weight score list)/4)/2 #itHAHEEFE 7
#UR— KA TR, HiEfi-1 41
if merge set.counts[1]<50:

comprehensive score=-1
score list.append (comprehensive score)

merge_set["Score"]=score_list

merge set=merge set.sort values(by="score",axis=0,ascending=False)
#8508 T 9 B A O S 4

output dir="D:/TMP/benfordslaw comprehensive score.csv"

merge set.to csv(output dir, index=False, sep=",")

AR A HRE DT 555 SR 0 B £ SO, D5 4 22 3B 20110 168 LB 10 2 7

(R IRATHR T H G 2 W 5B 34 KE B4 M. TR RS 2 50
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£6.2 BHOCEEAEELTEIENEERES
e P MIRY | BIRE | AR |NeRER| AHER | AEE
= EAY | EHH | R2EHM|EL2EHFHM| 2250 | B4
VAR T AL R
1 ﬁ % Al Bz 153 ﬁ &S A77 0,001 1 0,002 1 0. 006 0,0117 6. 86
NG
[ 9 T R A 4 ) |
2 162 0,002 4 0,002 2 0, 004 . 0,016 7 6. 49
£ ) 4 B/ 7 L
3 ;%Eg%ﬁ%lﬂ 353 0,004 7 0.003 5 0.003 1 0,062 4 5. 74
P 78 L R \
4 i?;gf%z;%ﬁkﬂﬁﬁfﬁ 410 0.002 6 0.007 9 0.003 3 0.0319 5.59
5 ;;ziiiggiiégééLﬂ 41472 0,001 5 0,010 6 0., 005 0,010 7 5. 46
p— —
6 2§§;§IE§£§/LH&£% 497 0,003 4 0. 000 5 0,017 1 0,014 7 5. 24

%
6
¥

109



I
A |
4 o
' = — o R ¢ Dlm EmE i R i= e
? 5 AT & R MR | BRE |FriifeExk|HeRER| FlERXR 7 1& §F
I Wr. = =] i = = 4B
A WBANE | FFRFM |REEAM|ZEFAFM| EZFHFN | &5
Az LA Wl
| { VTR | A=
. 7 425 10.002 9| 0.0082 | 0.0036 | 0.0161 | 5.19
3 145 B 24
[
4% REARRLY R AY S
e 8 | 615 |0.002 | 0.0053 | 0.0079 | 0.0183 | 5.04
2 : FANE=
E‘ﬁ‘ A PR 2wl
) E R EE [ :
| :z‘ 9 E?I}&ﬁl_lﬁﬁﬁ 513 |0.001 9] 0.0091 | 0.0043 | 0.0146 | 4.99
| /NIE
R
' A IPLIE N 5 |
| 10 539 |0.001 8| 0.005 0.0098 | 0.0347 | 4.99
| 147 FL B 24
[
' RICFFIR N E A A
S 11 325 10.000 9] 0.0091 | 0.0108 | 0.0093 | 4.6
: é" PR 57 1 2% ¥l
I 2% 0 A B A _
f 12 E‘lﬂ%w{“”\ﬁm 560 [0.003 6| 0.0127 | 0.0034 | 0.033 4. 54
:3;.— Ly H
| gl -1, 1 = LA
Ia gi%iﬂﬁﬁﬂﬂ 178 |0.004 3| 0.0028 | 0.0173 | 0.048 4. 49
J
10 et
5 AE e 5
14 IE?{Q%? 21 507 lo.ooa 8| 0,006 0.0074 | 0.0372 | 4.24
Hlﬁf;w I Zy H
: WL
15 iiflﬂh%ﬂﬂﬂ;}ﬁ[ﬁﬁ 244 10.005 | 0.0046 | 0.0109 | 0.0215 | 4.19
Ly H
R o _
16 T’?mﬂﬂgmﬁm 369 [0.0035| 0.0053 | 0.0104 | 0.055 4.16
Ly H
T AR e -.. A -
17 ii_i_F BAEMAR ) S06 lo.00a5| 0.0039 | 0.0229 | 0.0377 | 4.09
Ly H
}_ o B LI AN
18 ;Ifiifjiik”ﬂ” 486 10.002 5| 0.0089 | 0.0093 | 0.0128 | 3.96
I /v H
g _‘*—H-‘__l ; = daly
19 ﬁié%iﬂ% 1 450 |o.0084| 0.0025 | 0.0279 | 0.0189 | 3.63
}Ilf\ I Sy B
o A A _
20 | L0 BOAEN o6 lo.00s1| 0.0063 | 0.0099 | 0.0025 | 3.38
Ly H
= ) : LN IAN
21 2;?12%’“&{” 499 0.006 4| 0.0045 | 0.0228 | 0.0692 | 3.3
I /v H
e VT 5 4 A
22 f'kj%‘f REHAIR | 507 o003 9] 0.0091 | 0.0141 | o0.015 3. 23
Ly H
i HLIR S -
23 f}%ﬂi}’%uﬁm 403 0.005 7| 0.0078 | 0.0335 | 0.0225 | 3.04
i Zy H




Wik s AR R nNPEEsE

eSS
o I\ = WMLy | BRE |FrAaER|HeREXR| FIERERE | XEH
J%:'_-? f—h.n—lg*”ﬁ I Y= | = V=,
BN | FFM | REFEFM|RZEZEFFM| EZFFHN| &9
VA 22 Tk
24 jffi_ ABEMAR 0 10,007 1] 0.0182 | 0.0109 | 0.0084 | 2. 78
Iy H
R KRR 5 A _ -
o5 | WARWACKIIEM | 200 10 005 4] 0. 009 0.0258 | 0.0367 | 2.73
A PR wl
26 | HAERFRAE | 437 |0.012 1| 0.005 0.027 2 0.060 9 2.65
Hl 2 B B2k B A7
27 347 10.009 1| 0.0094 | 0.009 0.028 9 | 2.46
A B vl
¥ A Ak
g | MEVHBBHR 00 10,007 4] 00253 | 00087 | 0.0122 | 2.4
Iy H
1| 3% 3k 4 [F
29 T{“‘Lﬁujﬁﬁﬁ 329 |0.006 1| 0.0141 | 0.0124 | 0.0269 | 2.39
Iy H
] p A VR FL M B A
30 168 |0.006 4| 0.0202 | 0.0242 | 0.0256 | 2.1
A PR A ¥l
F| 5 IR AL A
g | CRIBERAEHAR | o 10 0133] o0.0114 | 00213 | 00244 | 1.79
N
N5 231 56 A i | o |
32 280 |0.014 6| 0.0263 | 0.0113 | 0.0248 | 1.79
{1 A PR 2 7]
[ = [ 14
33 | PARBREIRMNEAD |0 o 0101 00126 | 0.0577 | 0.0989 | 1.79
ZHARF
S
34 E!ﬂ..ﬁﬂﬁﬁ}ﬁﬁﬁ 164 [0.008 4| 0.016 2 0.0174 | 0.0706 | 1.79
Zy H

30
25

20

T

15
10
5

0

&l 6. 39

24%

KF50

76%

/NF55)

5 —— 5L

VL5 43 A 53 5 28 00 AR A8 5 D i A1 i 1]

90
80
70
60
50
40
30
20
10

/%

3R 6. 2 ARWMEFIS 4 Bl WL, 48 K280 2B 20 ol ab -+ Fdg 737
(6 7 LI . AT G T iX 34 KE LB AR 5715 4353 A6 1 O -
&l 6. 39 I 6. 40 Fros .

%
6
¥

i



%/ 15

MUGUUGDUUD
_— O oo~ O Wt en -
%
=
R
Wm =
2 H =
=y z via
. 2 ._
T K¢
£
ud
o o
& R
—yﬂ
R
o
& =
= O =
S H-
o
K S
o
=
[V N - T ¥ 5 T == T ¥ o W e SRR F o T s
lon T o0 TR o TR o NN B

1%~

AR A ® e e 2 AR —— Python Be im £k &5




XTS5 Bova ) A VF R AR R M O

1R JL B9 9 43 a J0 A8 E N AT S B BR T o AU FH IV 55 8030 2 AR X
PSR AT TR B E RS 9. Dt AR 3 2B 3 RO TR JE WF S 4518 AN T8
AT A K T A0 w2 ARG B T 2 SR A L S B L I R LR o )
H 7 2 oK I A AL AR R Aot fof AR LS 4R R RUBS /Y O k. b Ak, T & 945
FHIXURSE: 3 A5 B AN [] 1= 3 7 R A RS, 2R 352 3 A8 TR AN PR 0 0 R AR Y B9 JF % Ty
LR H A BT RE S AUEZr 2 w5 FXURS T 5 #1453
TEXAB T EHTRANG T F 0 RERERIRY I & 7k

1.1 FREBINSRFIHEFRRER R Python FH{H

AT S Gk A B LA = S FR A PP B B gy 7 ik FF SR R TR 4
) Python JEACHS A B ULEH . i RALAS 2= ) HAR A 0 FIir o RERL &
o, BRI A AR TR AS ]

A WEE LA 27 2 R BE AT 1 X5 ot & A7 35 A 58 29 HE 3 it i il o ] H
FArZe. WA, ) )RR 2tk Rk R R B BL R R R PE A R RY; 41
R T 028 W H B FHFEAS B U Zi o 28 4% I (07 % o0 208 4 X I 3l 4 B9 A i
(TR v A T e SR R O S S 1 M A S S v O = X x| P vRvm a = IR G ERATE 1
R ICE R R T R, A B LA 7 T BOR T A B Rl — AR
g ARt 2 m A R oR g B AL, O FAETHE L Lk 1 B 895 AR A Ok
Ui o PR A AR R IRME s HOGE 147 8 B8 (] (19 S 11 45 2R Ll o Ak R B B R A

PEar RAE AR AT DLW b 25 18 B A5 ot & AT EAR B 20 %0, O RE 08 T 41 5B BF
T8 AR 0913 0 SOZ AR bR X G5 43 B9 oMk . AE T & R B 1, 0T 4 R RO Y JF
K T B e R B 35 AR AT UE PR AR (WOE) § 3, 4R J5 i 3% %5 9] U9 2R %5 40
B FE R E VIR 3 BOM L 2B 09 3 Z (PDO) B A A gl o R R

AT R BB EE R A EE EAMY—1 W H, Ay L RENRILEE.H
BeAs TR B TR . BRI S 8 155 MEEAR, Hrh i AR A 160 4~ AR
fabr 18 . B ZPIRETe s 1 1. BB A TEY Python [, W1 T Ak .

# T AR BT A AR 58 Frds i Python £



import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import matplotlib.gridspec as gridspec
plt.style.use ('ggplot') #RXUAEZEIE{LI RXFM ggplot FF

import seaborn as sns

f 5 B P R PR AT AR R AR
plt.rcParams|['font.sans-serif']=['SimHei"'] #48& BINFIK
plt.rcParams['axes.unicode minus']=False ##RRIFEZRENS - BR
N B[R]

# ZB& 9 B 1Y warnings

import warnings

By E B ORAFRAB YWD

warnings.filterwarnings ('ignore')

s # 5 ABLE I HI% Python £
S from sklearn.linear model import LogisticRegression
if from sklearn.cross validation import cross val predict
5.._ from sklearn.model selection import cross val score
B from sklearn import metrics
1111 from sklearn.cross validation import train test split

from imblearn.over sampling import SMOTE # T A SMOTE 5. ik
from sklearn.preprocessing import StandardScaler

# AR AE , 12800 45 U1 SEORT it O (B4 e Ak 2

df=pd.read excel ("chapter/ data.xlsx")

df .head ()#&FH] 517, WMFE 7.1 FiR

F7.1 HFERSEPETEITHE

A B C D E F G H | J
— 11 — 13 9.2 —89 —12 2.6 — 22 — 20 —29 — 20
— 11 — 13 — 26 —89 —12 2.6 — 22 — 20 — 29 — 20
— 11 — 13 9.2 —89 — 12 2.6 1.8 1.3 — 16 4.9
— 11 — 13 —3.9 —89 7.7 2.6 1.8 1.3 4,7 — 20
— 11 — 13 —3.9 —40 7.7 —15 — 22 — 20 —29 — 20

K L M N O P Q R isDefault
—3. 8 1.6 — 17 —9.90 —13 — 6.1 2.2 —2. ¢ 1
—3. 8 1.6 7 —4., 5 6.8 —6.1 2.2 —2. ¢ 1
—3. 8 — 15 — 42 —4., 5 —13 —6. 1 —12 — 2. ¢ 1
—3. 8 — 15 — 42 —4. 5 —13 —6.1 2.2 — 11 1
—7.2 1.6 — 17 —9.90 —13 — 6.1 2.2 —2. ¢ 1




count

KT 3 JNEU G 80 35 DiCVP-2R B BY I A T ik

# 20 A U A R O (B Bl

4
df .isnull().sum (axis=0).sort values (ascending=False)/float (len '%‘

(df)) #8RMESGITE R, WE 7.1 Pros

# A B BUIE 5 1Y 4E SO R 2R 1 51 4

df .shape #1941 8 155 MFEAR

df .columns # I 78 &03E 45 1 91 74

cols of feature=df.columns[:-1] #EBFFIFEF
# B AR AL 4w oA ] LAk

fig, axs=plt.subplots(1l,2,figsize=(14,7))
sns.countplot (x="'isDefault',data=df, ax= axs
[0])

axs[0].set title ("Frequency of each Target")
df ['isDefault'].value counts ().plot (x=None,
y=None, kind= '"pie ', ax=axs [1l], autopct =
"1, 2£%% ")

axs[l].set title("Percentage of each Target")

fig.savefig ("Normal VS Default")

plt.show () #% il A4 H b w0 &, il 7.2 P

Out[6]:
isDefault 0.0
I 9.0
B 0.0
C 9.0
D 0.0
E 9.0
F 0.0
G 0.0
H 9.0
J 9.0
R 0.0
K 9.0
L 9.0
M 9.0
N 0.0
0 0.0
P 9.0
Q 9.0
A 9.0
dtype: float64

7.1 sRMESTE

Frequency of each Target Percentage of each Target

8 000 -

7 000 -

6 000 -

5000 -

4 000 -

1sDefault

3 000 -

2 000 -

1 000 -

isDefault
Bl 7.2 EPR4E H s A2 i oA &

# 01U, RO 2R P AR R R A RS 29 BEAS 19 o7 LU EE AN I . IE W REAS S L 98.04%, iE

AFEAR G 1.96%.
# 27 F WU AL O HRE A I 29 RE AR B A 4K

98.04%

df ['isDefault'].value counts () #7 995 T IEWHA, 160 TN iEAHA

#EAE HARZZ T, 4T e 48 Fm i A 2, I 22 0 AH OC 1 & 3%
XDefault=df.loc[df["isDefault"]==1]

e
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XnonDefault=df.loc[df["isDefault"]==0]
correlationNonDefault=XnonDefault.loc[:, df.columns ! ="'isDefault'].
corr ()

mask=np.zeros like(correlationNonDefault)
indices=np.triu indices from(correlationNonDefault)
mask[indices]=True

grid kws={"width ratios": (.9, .9, .05), "wspace": 0.2}

f, (axl, ax2, cbar ax) =plt. subplots (1, 3, gridspec kw=grid kws,
figsize= (14, 9))

cmap=sns.diverging palette (220, 8, as cmap=True)

axl=sns. heatmap (correlationNonDefault, ax=axl, vmin=-1, vmax=1,
cmap=cmap, square=False, linewidths=0.5, mask=mask, cbar=False)
axl.set xticklabels(axl.get xticklabels (), size=16)

axl.set yticklabels(axl.get yticklabels (), size=16)

axl.set title('Non Default', size=20)
correlationDefault=XDefault.loc[:, df.columns ! ="'isDefault'].corr ()
ax2=sns. heatmap (correlationDefault, vmin=-1, vmax=1, cmap=cmap,
ax=ax?2, square= False, linewidths= 0.5, mask=mask, yticklabels =
False, cbar ax=cbar ax,cbar kws={'orientation': 'vertical','ticks':
[-1, -0.5, 0, 0.5, 111})

ax2.set xticklabels (axZ2.get xticklabels (), size=16)

ax2.set title('Default', size=20)

cbar ax.set yticklabels(cbar ax.get yticklabels (), size=14)
plt.savefig ('Feature Correlation', bbox inches='tight") # 5 AR Y
FH OGRS, Wil 7.3 B

Non Default Default L0

0.5

-0.0

-—0.5

-—1.0

ABCDEFGHTIKLMNOPQR  ABCDEFGHIIKLMNOPQR
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from sklearn.ensemble import RandomForestClassifier "%‘:

clf=RandomForestClassifier(n estimators=10,random state=123) Y AR :

|

I R AL FRAR 9 2 45 :

clf.fit(x val[cols of feature], y val) #X AZ@EMHNZEHFITNE :

cols of feature, clf.feature importances :

|

for feature in zip(cols of feature, clf.feature importances ): I

- - - - |

print (feature) :

# 2 KR AE B R, A 7.4 BER |

:

|

Feature importances by RandomTreeClassifier !

|

|

|

|

|

|

I

|

|

|

|

|

|

|

B |
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Pl 7.4 FeAkEE 2R =T o A A

plt.style.use('fivethirtyeight')
plt.rcParams|['figure.figsize']= (12, 6)

i AR i A 25 15 An B B HE IR AR HIBR E = R S AN i Q. H
cols to drop=['Q","'H']

col val=df[cols of feature].columns.drop(cols to drop)

i # YN 2R A B Ry AY o 25 TAE
# A H AR Y R
X=df[col val]

y=df ["isDefault"]

## K5 A5 R Rl 3 Dy I 2 A AT AR
from sklearn.model selection import train test split
X train, X test, y train, y test=train test split(X, y, test size=0. 3,

random state=0) #

# AL FRAEASAS A, RO I SR R AL B

from imblearn.over sampling import SMOTE # A SMOTE 5 ikfi B
sm=SMOTE (random state=42) # A 3 3k R A 1Y ik

X train, y train=sm.fit sample (X train, y train)

print ("ilif SMOTE J7 ik F-1if iIE EEAR TS 1)
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m————.——————..——————___.__________._______.____.____
2K vk 5 uoypfd

n sample=y train.shape[0]

n pos sample=y train[y train==0].shape[0]

n neg sample=y train[y train==1].shapel[0]

print ("FEARNE: (1 IEFEARL (2% EAR L {:.2%) . format (n_sample,n_

pos sample / n sample,n neg sample / n sample))

# 3@ 1k SMOTE J7 i W-fif IE A BEAS 5
$REARNE. 11 210; IFFEARSE 50.00%; AEAR Y 50.00%

it A AU I SR A L B

# e Ab R HHZ Rl a8 22 2 ik kR I 4B B, £ 5 AdaBoost.Bagging.ExtraTrees,
GradientBoosting\RandomForest\GaussianProcess\SVM%%

from sklearn import svm, model selection, tree, linear model,

neighbors, naive bayes, ensemble, discriminant analysis, gaussian
pProcess
from sklearn. metrics import mean squared error, confusion matrix,
precision score, recall score, auc,roc_curve
import seaborn as sns
# LB LAy 57 2 ik, VAR 108 D il 2k
MLA= |
#Ensemble Methods
ensemble.AdaBoostClassifier (),
ensemble.BaggingClassifier (),
ensemble.ExtraTreesClassifier(),
ensemble.GradientBoostingClassifier (),
ensemble.RandomForestClassifier (),
#Gaussian Processes
gaussian process.GaussianProcessClassifier (),
# GLM
linear model.LogisticRegressionCV (),
linear model.PassiveAggressiveClassifier(),
linear model.RidgeClassifierCV (),
linear model.SGDClassifier (),
linear model.Perceptron(),
#fNavies Bayes
naive bayes.BernoulliNB(),
naive bayes.GaussianNB(),
#Nearest Neighbor
neighbors.KNeighborsClassifier (),
#SVM
svm.SVC (probability=True),
svm.NuSVC (probability=True),



svm.LinearSvC{(),

# Trees

tree.DecisionTreeClassifier (),

]

# L5 L Y
MLA columns= []

MLA compare=pd.DataFrame (columns=MLA columns)

row index=0

for alg in MLA:

predicted=alg.fit (X train, y train) .predict (X test)

K3 NGV 18 89 55 Dl P 2R e BE T A2 7y ik

fp, tp, th=roc curve(y test, predicted)

MLA name=alg. class . name

MLA_compare.loc[row_index,'MLA.Name']=MLA_name

MLR_CDmpare.ch[rew_index, '"MLA Train Accuracy']=round (alg.
score (X train, y train), 4)

MLA_compare.loc[row_index, 'MLA Test Accuracy']=round (alg.
score (X test, y test), 4)

MLA compare. loc [row index, 'MLA Precission']=precision
score(y test, predicted)

MLA_compare.loc[row_index, '"MLA Recall']=recall score (y

test, predicted)

MLA_compare.loc[row_indexq '"MLA AUC' ]=auc (fp, tp)

row_index+ =1

MLA compare.sort values (by= ['MLA Test Accuracy'], ascending=

False, inplace=True)

MLA compare

# 5 A HLER e A FOA RS L RS R, ik 7.2 PR

x7.2 BUISFIEEIRWEER 6

MLA Name MLA Train | MLA Test MLA MLA MLA
Accuracy Accuracy Precission Recall AUC

GaussianNDB 81.5 89.95 15.2 77.2 0. 83
Passive AggressiveClassifier 84. 9 84. 3 11.2 82.5 0. 83
BemoulliNB 84. 3 87.1 12. 9 78.9 0. 83
LogisticRegressionCV 86. 8 86. 4 12. 3 78.9 0. 83
RidgeClassifierCV 86. 5 85.7 11.8 78.9 0. 82
LinearSVC 85.3 81.0 9.2 80. 7 0. 81

A~
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!
s e
E ;E MLA Name MLA Train | MLA Test MLA MLA MLA
| 4 Accuracy Accuracy Precission Recall AUC
Eiﬁ KNeighborsClassifier 98. 2 94. 9 25.2 61. 4 0.79
%  SGDClassifier 79.1 79. 4 7.6 70. 2 0.75
EE; AdaBoostClassifier 98. 0 96. 4 32.1 47. 4 0.72
Ei; GradientBoostingClassifier 99. 3 97. 8 55.9 33.3 0.66
E:g Perceptron 65. 8 59. 2 3.7 66. 7 0.63
Ejﬂ (GaussianProcessClassifier 100. 0 96. 2 21.5 24,6 0.61
!
: ExtraTreesClassifier 100. 0 97. 8 60. 0 21.1 0. 60
iég DecisionTreeClassifier 100. 0 96. 3 20. 0 19. 3 0.59
.; BaggingClassifier 99. 9 97. 4 36. 0 15. 8 0.58
E;; RandomForestClassifier 99. 9 97.7 53. 8 12. 3 0.56
iﬂi NuSVC 100, 0 97. 6 0. 0 0.0 0. 50
2 SVC 100, 0 97. 6 0,0 0,0 0.920

# LA 246 AN A A B 19 HE 7/ >R (Accuracy)

plt.subplots(figsize=(15,6))

sns. barplot (x="MLA Name", y="MLA Train Accuracy", data=MLA
compare,palette="'hot',edgecolor=sns.color palette('dark’',7))

plt.xticks(rotation=90)

plt.title("MLA Train Accuracy Comparison')

plt.show ()

#2225 BL A% o7 T SR DI SR AL A 00 e SR LL e AL, an &l 7. 5 R

# B AR AN (R A Y o R

plt.subplots(figsize=(15,6))

sns. barplot (x="MLA Name", y="MLA Test Accuracy", data = MLA _
compare,palette="'hot',edgecolor=sns.color palette('dark',7))

plt.xticks(rotation=90)

plt.title("MLA Test Accuracy Comparison')

plt.show ()

# 221 2 WL A 27 2 TR L K 38 E T 2R (Accuracy) LB, W E 7.6 Fros

¢ H A [ 5 R o R

plt.subplots(figsize=(15,6))

sns.barplot (x="MLA Name", y="MLA Precission",data=MLA compare,
palette='hot',edgecolor=sns.color palette('dark',7))

plt.xticks(rotation=90)
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MLA Pre¢ission

plt.title ('MLA Precission Comparison')

plt.show ()
# VLA 22 S B A HE 2R (Precision) LB, tNE 7.7 iR

MLA Precission Comparison
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MLA Name

P 7.7 2z 25 L s o7 2T B0 R 6 A R L B A

# LA [F) A5 B 1 4 ] 38

plt.subplots(figsize=(15,6))

sns. barplot (x="MLA Name", y="MLA Recall", data=MLA compare,
palette="'hot',edgecolor=sns.color palette('dark',7))

plt.xticks(rotation=90)

plt.title ('"MLA Recall Comparison')

plt.show ()

# 2V A I Tk AR R (Recal D LK, WE 7.8 s

# LA AR A AUC

plt.subplots(figsize=(15,6))

sns.barplot (x="MLA AUC", y="MLA Name", data=MLA compare, palette=
'hot', edgecolor=sns.color palette('dark',7))

plt.xticks(rotation=90)

plt.title("MLA AUC Comparison')

plt.show ()

$2 I HL AR B avuc WA, WE 7.9 R
# 22 rROC b3 il £k
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MLA AUC Comparison

GiaussianN T3 |

PassiveA ggressiveClassifier IS

Beernou 13N 3. |

L ogisticR egressionC | I

RidgeClassificrC |

L e\ T e e S R N

K NeighborsClassific:r |

2 SGDClassificr | NS
3 AdaB 00stClassi ficr I —

i GradientBoostingClassificr |INEEEG_——— .

o |

=

Perceptron |
GaussianProcessClassifier B
ExtraTreeClassifier |
DecisionTreeClassifier |
BaggingClassifier |
RandomForestClassifier

NuSVC |'
SVC |
o — e e <+ " \Q o~ o
MLA AUC
K 7.9 Zfl&HLassr 5 AUC K
index=1

for alg in MLA:
predicted=alg.fit (X train, y train) .predict (X test)
fp, tp, th=roc curve(y test, predicted)
roc_auc mla=auc(fp, tp)
MLA name=alg. class . name

plt.plot(fp, tp, 1lw=2, alpha=0.3, label="ROC %s (AUC=%0.2f)"

% (MLA name, roc _auc mla))



Ry & B BTN BTN D

4 ol 3 voyifd

Q.

True Positive Rate

1.0

index+ =1

plt.subplots(figsize= (15,06)) #test
plt.title ('ROC Curve comparison')
plt.legend(bbox to anchor=(1.05, 1), loc=2, borderaxespad=0.)
plt.plot ([0,1]1,[0,1],"'r=-=-")

plt.x1im([0,1])

plt.ylim([0,1])

plt.ylabel ('True Positive Rate')

plt.xlabel ('False Positive Rate')

plt.show ()

$ 2B VLA T BN roc & L&A, WA 7.10 FF s

ROC Curve comparison

ROC AdaBoostClassifier (AUC = 0.72)
ROC BaggingClassifier (AUC = 0.56)
ROC ExtraTreesClassifier (AUC = 0.59)
ROC GradientBoostingClassifier (AUC = 0.66)
ROC RandomForestClassifier (AUC = 0.59)
~—— ROC GaussianProcessClassifier (AUC = 0.61)
ROC LogisticRegressionCV (AUC = 0.83)
ROC PassiveAggressiveClassifier (AUC = 0. 86)
ROC RidgeClassifierCV (AUC = 0.82)
ROC SGDClassifier (AUC = 0.77)
ROC Perceptron (AUC = 0. 43)
~ ROC Bernoul liNB (AUC = 0.83)
ROC GaussianNB (AUC = 0.83)
ROC KMeighborsClassifier (AUC = 0.79)
ROC SVC (AUC = 0.50)
ROC MuSVC (AUC = 0.50)
ROC LinearSVC (AUC = 0.73)
02 04 0& 0.8 1.0 —— ROC DecisionTreeClassifier (AUC = 0.57)
False Positive Rate

Fl 7.10 2l & PLas 222 A m ROC fh £ e 3 1A

# A LL VLR B 50 45 0T 1, % 45 (] I A vk 6k AR B s 4R G 2 R R
i 4, A 3R 1T 1 22 i 1ol 5 R L AT AR R =
# R =

from sklearn.model selection import GridSearchCvV

param grid={'C': [0.01,0.1, 1, 10, 100, 1000,], '"penalty': [ "11"',
'12']}

clf logreg GridSearch=GridSearchCV (LogisticRegression (), param
_grid, scoring="'roc auc', cv=10) # T o B Y LogisticRegression IR
4G param grid ,cv{5E 59

clf logreg GridSearch.fit (X train, y train) #f HllZx8E5 R

clf logreg GridSearch.best estimator #fililZ)5 M EIMLS%

clf logreg GridSearch. best params # LT T Hﬂ, c HoD. 01,
penalty A L1 B AB BRI S5

clf_logreg_GridSearch.best_score_#i-ﬁﬁl‘ﬂﬁ%ﬁﬁﬁfﬁ

# 1B AUC 73 B = (19 2 BUH G AE 9 e & R B 2 %0



True Positive Rate

clf_

255 B TR AR (S NS 2 1 WE TR SR | . A

logreg=clf logreg GridSearch.best estimator

from sklearn.metrics import auc

from sklearn.metrics import roc curve

y pred test prob=clf logreg.predict proba(X test) [:, 1]

fpr,

roc

roc

tpr, thresholds=roc curve (y test,y pred test prob)
auc=auc (fpr, tpr)
auc # BTN AUC H 0.92

# 22 1f rRoC £k

plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.

plt.

'tight')

1.0

0.8

0.6

0.4

0.2

0.0

plt.

figure(figsize= (14,7))

title ('Receiver Operating Characteristic')
plot (fpr, tpr, 'b',label="AUC=%0.5f'%roc _auc)
legend(loc="'lower right')
plot([0,1],([0,1],"'r==-")

x1im([-0.1,1.07)

vylim([-0.1,1.01])

vlabel ('"True Positive Rate')

xlabel ('False Positive Rate')

savefig ('Receiver Operating Characteristic', bbox inches=

show ()

# 2 B rRoC HHZ, WA 7.11 FoR

Receiver Operating Characteristic

ﬂ'##
’f
ﬂ'”
’i"
##
dl‘"”
"'il"
‘_#"
##
#i"'
= AUC = 0.92452
0.0 0.2 0.4 0.6 0.8 1.0

False Postive Rate

K 7.11 il s AR RS ROC il £k

R 22 4 B LAY IF 3 3% BRERIA 09 335 29 1l 5 0 R H) 2 0 75 ik 29, A O 2 | 4%
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import itertools

i 22 Tl 158 1 I PR L

def plot confusion matrix(cm, classes,

title='"'Confusion matrix',
cmap=plt.cm.Blues):
plt.imshow(cm, interpolation="'nearest', cmap=cmap)
plt.title(title)
plt.colorbar ()
tick_marks=np.arange(len(classes}}
plt.xticks(tick marks, classes, rotation=0)
plt.yticks(tick marks, classes)
thresh=cm.max () / 2.

for i, 7 in itertools.product (range (cm.shape[0]), range (cm.shape

[1]1)):

plt.text (3, i, cm[i, 1,
horizontalalignment="center",
color="white" if cm[i, j]>thresh else "black")
plt.tight layout ()
plt.ylabel ('"True label')
plt.xlabel ('Predicted label')

return

y pred proba=clf logreg.predict proba (X test) #predict prob K15
thresholds=[0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9] #i% & A [A] |9 {H

plt.figure(figsize= (15,10))
# AN E B (E T P IRE R, W& 7.12 frow

for i in thresholds:

y test predictions high recall=y pred probal:,11>i #Tiill & iy #E

RELZGKTHE

plt.subplot(3,3,7)
i+ =1

# Compute confusion matrix



True label

True label

True label

BT 1 YIS 89 0 DY ZR B I T 5 7 5K

Threshold >= 0.1 Threshold >= 0. 2 Threshold >= 0.3
1200
- - - th 81 1400 I 527 1500
1000 ® 1200 E: 1250
800 ® 1000 L 1000
B0
600 % €00 % 790
1 1 56 400 —1 5 52 400 -1 ! 50 500
200 200 250
0 1 0 1 0 1
Predicted label Predicted |abel Predicted |abel
Threshold >= 0.4 Threshold >= 0.5 Threshold >= 0.6
2000 2000
423 1500 335 260 Lo
- 1500 - 1500
:Egg E 1250 8 1250
z 1000 i 1000
750 3 750 = 790
1 9 48 500 - 1 12 ® 500 -1 12 & 500
250 250 250
0 1 0 1 0 1
Predicted |abel Predicted label Predicted |abel
Threshold >= 0.7 Threshold >= 0.8 Threshold >= 0.9
2000 2000
2000
184 1750 i 113 s 54
1500 @ 1500 o 1500
1250 © A
1000 g 1000 g 1000
750 - el
14 43 17 24 33
1 500 o i 500 ) 500
250
0 1 0 1 0 1
Predicted label Predicted |abel Predicted |label

el 7. 12 R BT 1 7

cnf matrix=confusion matrix (y test, y test predictions high

recall)

np.set printoptions(precision=2)

print ("Recall metric in the testing dataset: ", cnf_matrix[l,l]/

(cnf matrix([1,0]+ cnf matrix[1l,1]))

#Plot non—-normalized confusion matrix
class names=[0,1]
plot confusion matrix(cnf matrix
, Classes=class names
, title='"'Threshold >=%s"'%1)
plt.ylabel ('True label')
plt.xlabel ('Predicted label')

from itertools import cycle

from sklearn.metrics import precision recall curve

thresholds=1[0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9]

A~ W
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colors=cycle(['navy', "turquoise', 'darkorange', 'cornflowerblue',
'teal', 'red', 'yvellow', 'green', 'blue','black'])
plt.figure(figsize=(12,7))

# 2 AN E AT 9 roc £k, W& 7.13 Fiow

Receiver Operating Characteristic

1.0
0.8
1]
e’
1]
= =
Ig&ﬁ
B
8
o ==  Threshold: 01 AUC=0. 78767
© 0.4 Thresholdy 0.2, AUC=0.81367
= === Threshold: 0.3, AUC=0.82835
=== Threshold: 0.4, AUC=0.83256
e Th;dﬁhold: 0.5, AUC=0.82465
0.2 § === Threshold: 0.6, AUC=0.84034

/Threshold: 0.7, AUC=0.83870
== Threshold: 0.8, AUC=0.82724
= Threshold: 0.9, AUC=0.77818

&%ﬂ 0.2 0.4 ‘ 0.6 0.8 1.0
False Positive Rate

&l 7.13 AR EAE T ROC £k

J=1
for i,color in zip(thresholds,colors):
y test predictions prob=y pred probal:,1]>1 # T >R 09 M R AE 2 A
KT {H
fpr, tpr, thresholds=roc curve(y test,y test predictions prob)
roc_auc=auc (fpr, tpr)
# 2zl ROC T £k
plt.plot (fpr, tpr, color=color,
label="'Threshold: %s, AUC=%0.5f" %(1i , roc_ auc))
plt.ylabel ('True Positive Rate')
plt.xlabel ('False Positive Rate')
plt.ylim([0.0, 1.057])
plt.x1im([0.0, 1.01])
plt.title('Receiver Operating Characteristic')

plt.legend(loc="l1lower left")
AT EEA G TR T A OB B9 B LA S A B R K ik IR g
7 Z APl S TR RO RS B0 45 R LU . 7 2298 Y 2 3R BURS 8 1Y) 37 /1 51
5 U5 T $2 BUAH JC ARRTE b A2 45 Y O & 19 OG5 i T30 SR L - 58 38 X 253 1
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1, 4 ¢ Python fCRS 41 F f /s . E
# N 77 Python 1
import pandas as pd :
import numpy as np
import matplotlib.pyplot as plt :
from keras.utils import np utils :
from keras.models import S;quential :
from keras.layers import Dense,Activation i
129

from keras.optimizers import RMSprop
from imblearn.combine import SMOTEENN
from imblearn.over sampling import SMOTE

from sklearn.model selection import train test split

) [E=% S GRS

input set=pd.read excel ("chapter7 data.xlsx")

it A5 1R K] 3 Dy I 2 B R 3 S

X, Y=np.array(input set.iloc([:,:-1]), np.array(input set.iloc[:,-1])
X train, X test, Y train, Y test=train test split (X, Y, test size=0.3,
random state= 0) # random state= 0 fﬂ'{’ktﬂ%ﬁ’]ﬁﬁﬁﬁ—*ﬁ

LRI A REAS, i DR RE S AN 3 iy [m] 781
sm=SMOTE (kind="borderline?2"')

X resampled, Y resampled=sm.fit sample (X train, Y train)

y train=np utils.to categorical (Y resampled)
y test=np utils.to categorical (Y test)
# A8 8 TR ) Y
model=Sequential ([
Dense (7, input dim=18),
Activation ("relu"),
Dense (2),

Activation ("softmax")
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# R B2 o AT AL
rmsprop=RMSprop(lr=0.001, rho=0.9, epsilon=1e-08, decay=0.0)
i G 1P TR B2 5 ) 5L
model.compile (
optimizer=rmsprop,
loss="categorical crossentropy",

metrics=["accuracy"]

)
# YNGR iR BE 7 AR, HE3t3)l 2k 20 K
train process=model. fit (X resampled,y train,nb epoch=20,batch
size=100)
i 5 I 2y O A BY , DFAik 30 4R
loss,accuracy=model.evaluate (X test,y test)
E TRV ERAPE
print ("\ntest loss:",loss)
print ("\ntest accuracy:",accuracy)
print ("\nAccuracy for mark all not default: ", (len (Y test) -sum (Y
test))/len(Y test))
# 45 VI 2575 1) A A 28 fi 7 )

preds=model.predict classes (X test)

sub set 1=X test|[Y test ==1]
sub _set 2=X test[preds ==1]

inter set=[]

for item in sub set 1.tolist():
if item in sub set 2.tolist():

inter set.append(item)

ccverage=len(inter_set}/len(sub_set_l}
precentage_bad=sum(preds}/len(preds}

# S 70000 &5 2R

print ("\nCoverage of default sample: ", coverage)

print ("\nPrecentage of default preds: ", precentage bad)

loss=train process.history['loss']

accuracy=train process.history['acc']

# i BRI ZRdh £, & 7. 14 iR

epochs=range(len(accuracy))

plt.plot (epochs, accuracy, 'bo', label='Training accuracy')

plt.title('Training accuracy')



plt.legend()
plt.figure()

KET-3H YNET1E 80 3= DT 2R B B A 0

plt.plot (epochs, loss, 'b', label='Training loss')

plt.title('Training loss"'")
plt.legend()
plt.show()

Training accuracy

A~ B

® Training accuracy
0.8 1

0.6 1
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0.2 1 o
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400 1

300 1

200 1
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—— Training loss
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# INZE 71 Python f

import pymysqgl

import numpy as np

import pandas as pd

import openpyxl

import copy
import csv

import math

ABACUHS Al BB ARl 8. 1 F5 4y

G T 40 RY Python PR AT A5 .

from openpyxl.utils.dataframe import dataframe to rows

from sklearn.ensemble import RandomForestClassifier

from sklearn.linear model import LogisticRegression

from sklearn.model selection import GridSearchCV

from sklearn import cross validation, metrics
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# INZE 71 Python f

import pymysqgl

import numpy as np

import pandas as pd

import openpyxl

import copy
import csv

import math

ABACUHS Al BB ARl 8. 1 F5 4y

G T 40 RY Python PR AT A5 .

from openpyxl.utils.dataframe import dataframe to rows

from sklearn.ensemble import RandomForestClassifier

from sklearn.linear model import LogisticRegression

from sklearn.model selection import GridSearchCV

from sklearn import cross validation, metrics
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config={
'host':'"localhost',
'port':3306,
'user':'test',
'passwd':'admin',
'db':'creditrisk',

'charset':'gbk',

}

con=pymysqgl.connect (¥**confiqg)

|

|

I

|

|

|

I

|

|

|

I

|

|

|

|

|

|

|

|
'cursorclass':pymysqgl.cursors.DictCursor :
|

I

|

|

|

|

|

e T S |
# EHL Excel 1Y |
|

def readwb (wbname, sheetname) : :
wb=openpyxl.load workbook(filename=wbname, read only=True) :
if (sheetname==""): :

|

ws=wb.active :

I

|

else:

143

ws=wb[sheetname]
data=[]
for row in ws.rows:
list=1[]
for cell in row:
aa=str(cell.value)
if (aa=="") :
aa="1"
list.append(aa)
data.append(list)

print (wbname +"-"+sheetname+"- 2R e B

return data
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# bR S PR i 2 RE AR
def mark default (preprocessed set):
# e HUE 8.2 A it Ay = kAR AR, AR BRI = SRR R AT AL E N D2/ Temp /A
PG
default_list_l=readwb ("D:/Temp/K %8 B /G M FH/F R % . x1sx", "Wind
BLIR ")
default list l=pd.DataFrame (default 1list 1[1l: (len(default list
1)-2)],columns=default list 1[0])
default list 2=readwb ("D:/Temp/K ¥ B /i 29 AT % . x1sx™, "wind
BEIR )
default list Z2=pd.DataFrame (default list 2[1l: (len(default list

2)-2)],columns=default list 2[0])

default list 3=readwb ("D:/Temp/K IR & /iHE L i Zr it % . x1sx", "Wind
A1
default list 3=pd.DataFrame (default list 3[1: (len(default list

_3)-2)],columns=default_list_3[0])

default 1list sub 1l=pd.DataFrame ({'COMP NAME':default 1list 1
['&ZiT N']1, 'Date':default_list 1['K4AHW] ']}, columns=['COMP_NAME',
'Date'])

default 1list sub 2=pd.DataFrame ({'COMP NAME':default 1list 2
["EATANEFL'], 'Date':default list 2['ffE H ']}, columns=['COMP NAME',
'Date'])

default list sub 3=pd.DataFrame ({'COMP NAME ':default 1list 3
['&ZFTAN'], 'Date':default_list 3['KAHMH ']}, columns=['COMP_NAME',
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'"Date'])

default list=default 1list sub 1. append(default list sub 2).
append (default list sub 3).drop duplicates()
default list=default list.sort wvalues (['COMP NAME', 'Date'],

ascending=True)

distinct list=pd.DataFrame ()
distinct list=distinct list.append(default list.iloc[1,])
# MR EE WA F
for 1 in range(l,len (default list)):
if default list.iloc[i,0] in list(distinct list.COMP NAME) :
continue
else:

distinct list=distinct 1list.append (default list.iloc
[1,1)

distinct list.Date=distinct list.Date.astype(str)
for 1 in range(len(distinct list)):
distinct llSt Date.iloc[i]=distinct llSt Date.iloc[1][0:4]

distinct list.Date=distinct list.Date.astype(int)

bRl B A FEN KT ER N L, A EL N o

data set=copy.copy (preprocessed set)
data set['isDefault']=0

data set.rptDate=data set.rptDate.astype(str)

for 1 in range(len(data set)):

if data set.COMP NAME. iloc[1] in list (distinct 1list.COMP

NAME) and int (data set. rptDate.iloc [1] [0:4]) > =distinct 1list
[distinct 1list['COMP NAME']==data set.COMP NAME. iloc [1]].Date.
iloc[0]-1:

data set.isDefault.iloc[i]=1

return.data_set

RN ZE AT . HAlE 206 2905 o7 B e 246w by . 5 B
AT WA R 1%, XS B T ™ 5 A0 R AR R 2 4y 1] B, 24 3R AT A
Pl X A PR A SR AT A Y O R BT A S B AR 2 5k AN g B4 45 Hh 4
R AP 2 TG 0Y R DA Y m] B 55k O EE BN H T Hi i &

e 00 3%
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#hril £ R RS 2

def mark technical default (marked set,percentage):

ftmarked set=copy.copy(data set)
#fpercentage=0.2
rptDate list=1["'20161231"','20151231"', '20141231"', '20131231"',"
20121231"]
for rptDate in rptDate list:
#rptDate='20161231"
data set=marked set[marked set|['rptDate'] ==rptDate]
n=1len (data set)
start num=n -int (percentage * n)

sub_set=data_set.sort_values{'OCFTOQUICKDEBT',ascending=

False)

sub_set=sub_set.iloc[start_num:n,]

code l=sub set.CODE

sub set=data set.sort values ('OCFTOINTEREST', ascending=
False)

sub_set=sub_set.iloc[start_num:n,]

code 2=sub set.CODE

sub set=data set.sort values ('OCFTOSHORTDEBT', ascending=
False)

sub_set=sub_set.iloc[Start_num:n,]

code_3=sub_set.CODE

# 0] 31X — A~ Fi5 b B A 4
codes= []

for 1 in range(len(data set)):
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|

if data set.CODE.iloc[1i] in list (code 1) and data_ set. jfi

CODE.iloc[1] in list(code 2) and data set.CODE.iloc[i] in list (code 3): *%‘ :

codes.append (data set.CODE.iloc[1]) :

|

|

# bR i SRR I 2 :

for 1 in range(len(data set)): i

if data set.CODE.iloc[i] in codes: :

marked set.loc [ (marked set|['rptDate'] ==rptDate) & E

(marked set['CODE'] ==data set.CODE.iloc[1]),'isDefault']=1 :

|

|

return marked set :

|

FHHBR 2 7 A E

def rssError (yArr, yHatArr): :

return ((yArr —yHatArr) * % 2).sum() E

# bR fEAL :

def regularize(xMat): #regularize by columns L
inMat=xMat.copy () Ti?

inMeans=np.mean (inMat, 0) #calc mean then subtract it off -

inVar=np.var (inMat, 0) #calc variance of Xi then divide by it

inMat= (inMat -inMeans) / inVar
return inMat
i 12 A ] 9 1 176 AR 45 BR
def stepWise (xArr, yArr, step=0.01, numIt=5000) :
#xArr=copy.copy(index)
# yArr=copy.copy(isDefault)
xMat=np.mat (xArr)
xMat=regularize (xMat)
yMat=np.mat (yArr).T
yMean=np.mean (yMat)
yMat=vyMat - yMean
N, n=np.shape (xMat)
returnMat=np.zeros ( (numIt, n))
ws=np.zeros((n, 1))
wsTest=ws.copy ()
weMax=ws.copVy()
for ii in range (numIt) :
#fprint (ws.T)
lowestErr=np.inf

for 77 in range (n) :



for sign in [-1, 1]:

wsTest=ws.copy ()

wsTest[]]] +=step * sign

ylest=xMat * wsTest

rssE=rssError (yMat.A, yTest.A)

if rssE <lowestErr:
lowestErr=rssE
wsMax=wsTest

ws=wsMax.copy ()

returnMat[ii, :]=ws.T

By E B RAFRAFB YWD

return returnMat

.
<
s
3 i 4 %A TAL PR B AR S s i 22k
3
?; def index select (industry,percentage):
Lo #industry="K# lkL"
Iﬂi fpercentage=0.2
138 # MBS 3 B B, 4 7E ATl ny B A R H

Lry:
with con.cursor () as cursor:
query="SELECT * FROM creditrisk.all ratio data WHERE
industry L1='"" +industry +""';"
cursor.execute (query)
result=cursor.fetchall ()
finally:
con.close
# M 53 2 P4 A < 45 i
ratio_data=pd.DataFrame(result}
del_li5t=['CITY','CITYINVESTMENTBONDGEO','MUNICIPALBOND',
'FOUNDDATE', "HOLDER PCT', 'HOLDER SHARECATEGORY',
'"LISTINGORNOT', "NATURE', '"PROVINCE', "REGCAPITAL',
'SHAREHOLDERNATURE', 'industry L1', 'industry L2',
'industry L1 wind', 'industry L2 wind', 'industry
L3 wind', 'industry L4 wind']
for col name in del list:

del ratio data[col name]

#df .head
name list=1list(ratio data)

protect list=['OCFTOQUICKDEBT', 'OCFTOINTEREST', 'OCFTOSHORTDEBT' ]
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# RBRE SE L 2 AdE bR, ARSI E R T 173, WM R % 48 b
n=ratio data.columns.size
m=ratio data.iloc[:,0].size
adjust=0
for i in range(n) :
#i=1
data list=ratio data.iloc[:,1 —-adjust]
na count=0
if name 1list[i] in protect list:
continue
for 7 in range (m) :
#1=1
if data list[]] !=data list[]j]:
na count +=1
if (na count/m)> (1/3):
del ratio datal[name list[i]]

adjust +=1

# LR SREE 2 AREA, WSRER AR T 173, WM BR i A
n=ratio data.columns.size
m=ratio data.iloc[:,0].size
adjust=0
for i in range(m) :
#i=1
data list=ratio data.iloc[i -adjust, :]
na count=0
for 7 in range(n) :
#j=1
if data list[]J] !=data list[]]:
na count +=1
if (na count/n)>(1/3):
ratio data=ratio data.drop (i)

adjust +=1

SRAR I SE T EA R 2 e fal Hny 2 AT L (A A28 ARBSr L B 5T
AT 38 o HADAS B it O (B A 35 A o N2 anZR M 11U | BE AL AR AR 1] 3 S5 Y o0 A A
RIELFESRRARAY ik . X L85 A AL 35 i AW W A A —— v 4 1

AR R SRR (I 58 ik . R H 2 U5 b E T 345 a9 TR 20K 22 B
Zi. EARN . PETFEBEAEHU R X EZRIAFE KB LA RE
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$ BRI L3R A S5 b 8025 (L R DR« M 0 A SR BB B2 (L 5
SR S Al 0 MR 550 PS8 G BRI A, 53 K
AN HRTRIA A PR R NI A AR A A Bl (R R TR
R DU FH AT ) o B T Bt 2 (R A B P-4 HOR U7 12 B H6 A » LAt 3

# B e Bk H
try:
with con.cursor () as cursor:
query="SELECT COMP_ NAME, TOT OPER_ REV AS oper rev, rptDate
FROM creditrisk.all ratio data;"
cursor.execute (query)
result=cursor.fetchall ()
finally:
con.close
f# B AL I A
oper rev=pd.DataFrame (result)
oper rev=oper rev.drop duplicates()
comp list=pd.DataFrame ()
comp list['CODE']=ratio data.CODE
comp list['COMP NAME']=ratio data.COMP NAME
comp list=comp list.drop duplicates()
oper rev list=pd.merge (comp list, oper rev,how="'left', on="COMP
NAME ')
rptDate list=['20161231',"'20151231"','20141231"','20131231",'20121231"]

complete set=pd.DataFrame ()

count nas=[0 for i in range (0,ratio data.columns.size) ]

for rptdate in rptDate list:

#rptdate="'20161231"

data__set==oper__rev__list [oper__rev__list [ ' rptDate '] == str
(rptdate) ]

data set=data set.fillna(-1)

data set=data set[data set['oper rev'] l=(=-1) ]

# FH o 088, 45 BE 3 w] 09 5 GRS 28 W] 4 D RS v RO v BRI/ IN L 2% ]

boundarys=[data_set['oper_rev'].quantile(O},data_set['oper_rev'].
quantile(0.25), data set['oper rev'].quantile(0.5),data set]['oper
rev'].quantile (0.75), data set['oper rev'].quantile(1l)]

# 2R AN [) 26 Y % w] 1) 54 3t

part_l_list=data_set[data_set['oper_;ev']-i=boundarys[l]]

del part 1 list['oper rev']

part 2 list=data set[data set['oper rev']>boundarys[1l]]
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part 2 list=part 2 list[part 2 list['oper rev'] <=boundarys([2]]
del part 2 list(['oper rev']
part 3 list=data set[data set['oper rev']>boundarys([2]]
part 3 list=part 3 list([part 3 list['oper rev'] <=boundarys([3]]
del part 3 list(['oper rev']
part 4 list=data set[data set['oper rev']>boundarys[3]]
del part 4 list['oper rev']
& B A 7] 26 B 2y W] ) B 2R
part l=pd.merge(part 1 list,ratio data,how='inner',
left on=["CODE', 'rptDate', '"COMP_ NAME'],
right_pn=['CODE','rptdate','COMP_NAME']}
del part 1['rptdate']
part 2=pd.merge(part 2 list,ratio data,how='inner',
left on=["CODE', 'rptDate', '"COMP NAME'],
right_pn=['CODE','rptdate','COMP_NAME'])
del part 2['rptdate']
part 3=pd.merge(part 3 list,ratio data,how='inner',
left on=["CODE', 'rptDate', '"COMP NAME'],
right_pn=['CODE','rptdate','COMP_NAME'])
del part 3['rptdate']
part 4=pd.merge(part 4 list,ratio data,how='inner',
left on=["CODE', 'rptDate', '"COMP NAME'],
right_pn=['CODE','rptdate','COMP_NAME']}
del part 4['rptdate']

name list part=1list (part 1)

n=part l.columns.size

part 1 means=part 1l.iloc[:,3:n].describe() .mean () #3157/ KB A Z
6 i 19 7 1 %
part 2 means=part 2.iloc[:,3:n].describe () .mean () #iT5H F RKEAH
Z A8 b 1 255
part 3 means=part 3.iloc[:,3:n].describe ().mean () # T 57HF RN A]Z
i b 19 - ) %K
part 4 means=part 4.iloc[:,3:n].describe () .mean ()T 5F /NN A]Z
fi b 114 - 241 %K
RS WL /A R E P S Y |)
for i in range(3,n) :
#i=4
data list=part 1l.iloc[:,1]
na count=0

for j in range(len(part 1)):

e 00 3%
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#i=1
if data 1list([]J] !=data 1list[]]:
na count +=1
part 1.iloc[j,1]=part 1 means[i-3]
count nas[i] +=na count
# T 7 v RO 2% w) Y ik 2K
for i in range(3,n) :
#i=4
data list=part 2.iloc[:,1]

na count=0

By E B RAFMAFB YN D

for j in range (len(part 2)):

#i=1
o if data 1list([]J] !=data list[]]:
“g na count +=1
%% part 2.iloc[j,i]=part 2 means[i-3]
= count nas[i] +=na count
5 #3075 o R 2 ) 11 B A
Iﬂi for i in range(3,n) :
152 4i=4

data list=part 3.iloc[:,1]
na count=0
for j in range(len(part 3)):
#i1=1
if data 1list([]J] !=data 1list[]]:
na count +=1
part 3.iloc[j,1i]=part 3 means[i-3]
count nas[i] +=na count
RS WV N E P [E]
for 1 in range (3,n) :
#i=4
data list=part 4.iloc[:,1]
na count=0
for 7 in range (0, len (part 4)):
#i=1
if data 1list([]J] !=data 1list[]]:
na count +=1
part 4.iloc[j,1]=part 4 means[i- 3]

count nas[i] +=na count

data set=part 1l.append(part 2).append(part 3).append(part 4)

complete set=complete set.append(data set)
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count nas=pd.Series(count nas, index=1list (complete set))

#4ib 2RI # #
complete_set=Hmrk_;echnical_default(mark_default{complete_set}
percentage)

#complete_set[complete_set['isDefault']==l]

ratio type 1list=[['ROE_ AVG', 'ROE BASIC', 'ROE DILUTED', 'ROE

DEDUCTED', 'ROE EXBASIC', 'ROE EXDILUTED', 'ROE ADD', "ROAZ2', "ROA'
'ROIC', '"ROE YEARLY', 'ROAZ YEARLY', 'ROA YEARLY', 'NETPROFITMARGIN'
'"GROSSPROFITMARGIN', ' COGSTOSALES ', ' NPTOCOSTEXPENSE '
'"EXPENSETOSALES', ' OPTOEBT ', ' PROFITTOGR ', " OPTOGR ', " EBITTOGR '
'"GCTOGR', ' OPERATEEXPENSETOGR ', ' ADMINEXPENSETOGR ', ' FINAEXPENSETOGR '
'"TMPAIRTOGR', 'IMPAIRTOOP', "EBITDATOSALES '],

[ ' OPERATEINCOMETOEBT ', ' INVESTINCOMETOEBT ', ' NONOPERATEPROFITTOEBT '
'"TAXTOEBT', 'DEDUCTEDPROFITTOPROFIT'],

[ " SALESCASHINTOOR ', ' OCFTOOR ', ' OCFTOOPERATEINCOME '
'"CAPITALIZEDTODA', ' OCFTOCE ', ' ICFTOCF ', ' FCFTOCF ', ' OCFTOSALES '
'"OCFTOINVESTSTOCKDIVIDEND', 'OCEFTOOP', 'OCFTOASSETS', 'OCFTODIVIDEND'],
[' DEBTTOASSETS ', ' DEDUCTEDDEBTTOASSETS ', ' LONGDEBTTOLONGCAPTIAL '
'LONGCAPITALTOINVESTMENT', ' ASSETSTOEQUITY ', ' CATOASSETS '
'"CURRENTDEBTTOEQUITY', ' NCATOASSETS ', ' LONGDEBTTOEQUITY '
'"TANGIBLEASSETTSTOASSETS', 'EQUITYTOTOTALCAPITAL ', ' INTDEBTTOTALCAP '
'"CURRENTDEBTTODEBT ', ' LONGDEBTTODEBT', '"NCATOEQUITY '],

[ ' CURRENT ', ' QUICK ', ' CASHRATIO ', ' CASHTOCURRENTDEBT '
"OCFTOQUICKDEBT', ' OCFTOINTEREST ', ' DEBTTOEQUITY ', "EQUITYTODEBT '
'"EQUITYTOINTERESTDEBT', ' TANGIBLEASSETTODEBT ', ' TANGASSETTOINTDEBT '
'"TANGIBLEASSETTONETDEBT', ' DEBTTOTANGIBLEEQUITY ', ' EBITDATODEBT '
'"OCFTODEBT', '"OCFTOINTERESTDEBT ', "OCFTOSHORTDEBT ', 'OCFTOLONGDEBT '
' OCFTONETDEBT ', ' OCFICFTOCURRENTDEBT ', ' OCFICFTODEBT '
"EBITTOINTEREST', ' LONGDEBTTOWORKINGCAPITAL ', ' LONGDEBTTODEBT '
"NETDEBTTOEV', ' INTERESTDEBTTOEV ', ' EBITDATOINTERESTDEBT '
"EBITDATOINTEREST', '"TLTOEBITDA', "CASHTOSTDEBT'],

[ '"TURNDAYS ', "INVTURNDAYS ', "ARTURNDAYS ', ' APTURNDAYS ', "NETTURNDAYS'

"INVTURN', "ARTURN ', 'CATURN ', 'OPERATECAPTIALTURN', ' FATURN ', ' NON _

CURRENTASSETSTURN', 'ASSETSTURN1', 'APTURN' ],

['TOT _ASSETS', 'TOT LIAB','TOT EQUITY', 'TOT OPER _REV', 'OPPROFIT'
'NET PROFIT IS', 'NET CASH FLOWS_ OPER _ACT', 'NET CASH FLOWS INV_ACT'
'NET CASH FLOWS FNC ACT']]

final name 1ist=['CODE', 'rptDate', 'COMP NAME']

selected name list=[]

r

r

r

r

r

r
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isDefault=complete set.isDefault
# 4 A I 32 01 Ak R
for x in range (7) :
#x=0
col list=1[]
for j in ratio type list([x]:
if j in list (complete set):

col list.append(3])

index=complete set.loc[:,col 1list]
r mat=np.corrcoef (index, rowvar=0)
index names=1ist (index)

drop list=[]

# B SC A BRAH LB 5% (> 0. 8) Y9545
for 1 in range (0, len (r mat)):
if index names[i] in drop list:
continue
else:
for j in range (0,len (r mat)):

if index names[j] in drop list:

continue
else:
if 1 !=3 and abs(r mat[i,]j]) >=0.8 and count nas
[index names[]j]] >=count nas[index names[i]]:

drop list.append(index names|[]])
else:

continue

if len(drop 1list)>0:
for 1 in range(len(drop list)):

del index[drop list[i]]

if len(list(index)) ==1:
selected name list.append(list(index) [0])

continue

# 45 bn i e, ik — o BEPLARAK

#No.l : Random forest

clf=RandomForestClassifier (oob score=True, random state=10,
class weight=None)

clf.fit (index,isDefault)
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|
#1list (index) jfi
#list (clf.feature importances ) *ﬁ:
rf importance=pd.DataFrame ({'name' : list (index), 'importance' : :
list (abs (clf.feature importances ))}) :
rf importance=rf importance.sort values('importance',ascending E
=False) :
selected name list.append(rf importance.iloc([0,1]) :
BRI T , 7k A Il i
#No.2 : Front stepwise Regression, flj[n] & & Ml IH 5, i 8 A B 48 bR :
wMat=stepWise (index,isDefault) :
sw_importance=pd.DataFrame ({'name' : list (index), 'importance' : E
list (abs (wMat [4999]1)) }) |
sw_importance=sw _ importance.sort values('importance',ascending :
=False) i
selected name list.append(sw importance.iloc([0,1]) :
|
selected name list=1list(set (selected name list)) E
selected name list 2=[] :
for i in range(7): 155

for j in range(len(selected name list)):
if selected name list[]j] in ratio type list[i]:

selected name list 2Z2.append(selected name 1list[]])

# IR KL

preselected set=complete set.loc[:,selected name list 2]
r mat=np.corrcoef (preselected set,rowvar=0)

index names=1ist (preselected set)

drop list=[]

for 1 in range (0, len (r mat)):
if index names[i] in drop list:
continue
else:
for j in range (0,len (r mat)):
if index names[j] in drop list:
continue
else:
ifi!=jandabs(r mat[i,j]) >=0.8 and count nas[index
names[]J]] >=count nas[index names[i]]:
drop list.append(index names[]])
else:

continue



if len(drop 1list)>0:
for 1 in range (len(drop list)):

del preselected set[drop list[i]]

selected name list=1ist(preselected set)

for 1 in range (len(selected name list)):

final name list.append(selected name list[i])

By E B RAFRAFB YWD

final name list.append('isDefault')

selected set=complete set.loc[:,final name list]

-
~<
§: return selected set
3
15 ‘ B
= 43 [ 2k P 19 A 4G b
5 def list select (input set,column name,select list):
Iﬂi output set=pd.DataFrame (columns=1ist (input set))
156 for 1 in range (len(input set)):

if input set[column name].iloc[i] in select list:
output set=output set.append(input set.iloc[i,:])

return output set

AR E- N kg AN TN AY = EZ AN 0 B S s

def calculate factors (selected set,year end):
#year end=2016
year mid=year end -1
year start=year end -2
rptDate start=str(year start) +'1231'
rptDate mid=str(year mid) +'1231"'
rptDate end=str(year end) +'1231"

data set start=selected set[selected set['rptDate'] ==rptDate
start]

data_set_mid=selected_set[selected_set['rptDate']===rptDate_
mid]

data set end=selected set[selected set['rptDate'] ==rptDate
end]

code 1=1ist(data set start.CODE)
code 2=1ist(data set mid.CODE)
code 3=1list(data set end.CODE)
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r

8 |

# g A 5!

codes= [] :

for 1 in range(len(selected set.CODE)) : :

if list (selected set.CODE) [1] in code 1 and list (selected E

set.CODE) [1] in code 2 and list(selected set.CODE)[1i] in code 3: :

codes.append(list(selected set.CODE) [i]) :

tRHE :

codes=1ist (set (codes)) :

|

# Wk '

data_set_start=list_select(data_set_start,'CODE',CDdes} :

data set mid=list select(data set mid, 'CODE',codes) :

data_set_end=list_select(data_set_end,'CODE',codes} i

|

# HE 7 |

data set start=data set start.sort values ('CODE', ascending= E

True) :
data set mid=data set mid.sort values ('CODE',ascending=True) fg?

data_set_end=data_set_end.sort_values('CODE',ascending=True}

output set=data set end.locl[:,['CODE', 'COMP NAME'] ]
isDefault=data set end['isDefault']

del 1ist=['CODE', 'rptDate', '"COMP NAME', 'isDefault']
for col name in del list:

del data set start[col name]

del data set mid[col name]

del data set end[col name]

# 45 R]AF
col list=1list(data set end)
for col name in col list:

output set[col name]=data set end[col name]

#iTHBH (Trend)
for*col_namejjlcol_list:
trend_name=col_name +'_T'

temp=[]

for 1 in range(len(data set end)):

temp.append (100 * (data set end[col name].iloc[i] -data-
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set start[col name].iloc[i])/abs(data set start[col name].iloc[i]))

output set[trend name]=temp

BB s (Volitility)
for col name in col list:
volitility name=col name +' V'

temp=[]

for 1 in range(len(data set end)):
Sdv=np.std([data set start[col name].iloc[i],data set
mid[col name].iloc[i],data set end[col name].iloc[i]])
absMean=abs{np.mean([data_set_start[col_name].iloc[i],

data set mid[col name].iloc[i],data set end[col name].iloc[1]]))

if absMean ==

absMean=0.0001

temp.append (Sdv/absMean)

output set[volitility name]=temp

output set['isDefault']=isDefault

return output set

# WU o 2K
def quantile(data list,seq num=4):
quantile list=[]
for 1 in range (seq num+1) :
percentage= (i/seq num) * 100
quantile list.append(np.percentile(data list,percentage))

return quantile list

# B EHE 5 A Excel ¥

def write dataframe to excel (sheet, df, start col=1,start row=1,
index=False,columns=True) :

#sheet=wsl

column list=['','A','B','C','D','E','F','G"','H','I",'J"', "K',
'L','M','N_','O','P','Q','R','S','T','U','V','W','X','Y','Z']

writing row=0

for r in dataframe to rows (df, index=index, header=columns) :
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for 7 in range(len(r)): f
cell index=column list[]J +start col] +str(start row + vff':-
writing row)
sheet [cell index].value=r[]]

writing row +=1

#BEH csv U
def read csv(input dir):
csvFile=open(input dir, "r")
reader=csv.reader (csvFile) #iR[AIAYEECIHY
data=[]
for item in reader:
#fprint (item)
data.append(item)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
csvFile.close () :
|

return data
# RT3 @
def geometric mean(input list):
n=len (input list)
a=1
for 1 in range(n) :
a=a * float (input list[i])

return pow(a,1l/n)

# 5 R IRIL
def multiply list(input list,y):
def f (x):
return x ¥ y

return list (map (f,input list))

# 5 R ERIA
def devide list(input 1list,y):
def £ (x):
return x / y

return list (map (f, input 1ist))

il H AHP %1 5 R B 1 o0 8 b i A
def get qualitative weigth(industry):
i # # F EARJE - - - e 2, B AT E # + 4 # #
input dir=" D:/Temp/K B B /AHP-" + industry + " - 5 Z M A Wy 5 B
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1.csv"

input_set=read csv(input_dir) # BEHHbRIZ - - - MW 2 A X 3% VE R B

#input set=pd.DataFrame (input set, columns=["Al","A2"], index=

[ 'I'I'Al " ’ 'I'I'AZ m :| }

gi al=geometric mean (input set[0])
gl aZ2=geometric mean (input set([1])
total gi al aZ2=gi al +gi aZ
wi al=gi al / total gi al a2
wi a2=gi a2 / total gi al a2

pad##HENE AL-- 4552 P, ALE I BHE # # 4 # #
input dir=" D:/Temp/M KR /AHP-" + industry + " - 5 2 4 F| W 5h B&

2.csv"

input set=read csv(input dir) # BEHUENE - - - 45 Fr )= AH X 5 200 5 B
alp pl=geometric mean (input set[0])

alp p2=geometric mean (input set[1l])

total gi alp=alp pl +alp p2

wi alp pl=alp pl / total gi alp

wi alp p2=alp p2 / total gi alp

pad# A EWR R2---F5bp )2 P, ANEI B E# # 44 #
input dir=" D:/Temp/M K /AHP-" + industry + " - 5 2 4% H| Wy 5 &

3.csv"

input_set=read csv(input dir) # BN JZE - - - 4555 2 HH X 5204 5 B
aZp p3=geometric mean (input set[0])

aZp pé4=geometric mean (input set[1l])

aZp pS=geometric mean (input set[2])

aZp pob=geometric mean (input set[3])

aZp p7=geometric mean (input set[4])

aZp p8=geometric mean (input set[5])

a’Zp p9=geometric mean (input set([6])

aZp plO0=geometric mean (input set[7])

aZp pll=geometric mean (input set[8])

total gi aZp=alp p3+alp péd+alp pS+alp pet+talp pl+alp p8+alp

p9+aZp plO0+a2p pll

wi aZ2p p3=aZp p3 / total gi aZp
wi aZp pé4=aZp pd4 / total gi aZp
wi aZp pS5=aZp p5 / total gi aZp
wi aZp p6=aZp p6 / total gi aZp
wi aZ2p p7=a2p p7 / total gi aZp
wi aZ2p p8=aZp p8 / total gi aZp
wi aZ2p p9=aZp p9 / total gi aZp
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test data=test data.T

test data.columns=["2014 4EMf 55448, "2015 - 55 &4, "2016 - W 55
Bdfg

factor title=pd.DataFrame ({'type':type 1list, 'factor names':

factor names},columns=["type', 'factor names'])
row to write=1

wb=openpyxl .Workbook ()
wsl=wb.active

wsl.title="&E@mF7"

write dataframe to excel (wsl, factor title, start col=1,start
row=2,1index=False,columns=False)

write dataframe to excel (wsl,test data,start col=3,start row=

1, index=False,columns=True)

row to write +=len (factor title) +2

# 1o A 4
wsl["A%S d" % row_to_write].value='$%§}'

row_to_write +=2

# [ A7k
wsl["A% d" % row_to_writEJ-ValuezzqaiTﬂk'
wsl["F% d" % row_to_write] .value= ';f%%'

row_to_write +=1

write dataframe to excel (wsl, factor title,start col=1,start
row=row to write,index=False,columns=False)
for 1 in range(len(factor title)):
rw=row to write +1
formula="=IF([A4TM!$ C"+str (i+3)+"<[[fTl!$ L"+str(i+3)+",
TF(E"+str (i+3)+"<[Af7 'S C"+str (i+3)+",0, IF(E"+str (i+3)+"> [y
Wht$ L"+str(i+3)+",100,0FFSET (A 47k !$ BS 2,0, MATCH (E"+str (i+3)+",
FATI 'S C"+str(i+3)+":$ L"+str (i+3)+™))))"+",IF(E"+str (i+2)+">[d]
7 !S C"+str(i+3)+", 0, IF(E"+str (i+2)+"<[4 7l !'S L."+str (i+3)+",
100,0FFSET ([M4TL!$ BS 2,0, MATCH(E"+str (i+2)+",[@i7dk 1S C"+str (i+3)
+":$ L"+str(i+3)+",=-1))))"+m)"

wsl["F% d" % rw].value=formula

row stamp l=row to write

row to write +=len (factor title) +1
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3

8 |

F=E 5!

wsl["A% d" % row to write].value='E#" :

wsl["C% d" % row to write].value="'#EXfHi{< R :

wsl["F% d" % row to write].value='43%}" E

row to write +=1 :

!

write dataframe to excel (wsl, factor title,start col=1,start E

row=row _to write,index=False,columns=False) :

for 1 in range(len(factor title)): :

rw=row to write +1 E

formula="=100% (E"+str (i+2)+"-C"+str (i+2)+")/ABS(C"+str (i :

+2)+")" :

wsl["C% d" % rw].value=formula i

for 1 in range(len(factor title)): :

rw=row to write +1 :

formula="=IF (1S C"+str (i+3)+"<B@F IS L"+str (i+3)+", IF E

(C"+str (rw)+"<BF 1S C"+str (1i+3)+",0, IF(C"+str(rw)+">HE#F1s 1.+ |
str(i+3)+",100,0FFSET (##¥'!1$ BS 2,0,MATCH (C"+str (rw)+",BH#1s Cc"+ 163

Str(i+3)+":$ L"+str (i+3)+"™))))"+", IF(C"+str(rw)+">HE# 1S5 Cc"+str (i
+3)+",0, IF (C"+str (rw) +"<H#¥!s L"+str(i+3)+", 100, OFFSET (¥ !s B
$ 2,0,MATCH (C"+str(rw)+", B3 1S C"+str (i+3)+":$ L"+str (i+3)+", -
))))y"+m"

wsl["F% d" % rw].value=formula

row stamp 2=row to write

row to write +=1en(factor title) +1

i I Bl

wsl["A% d" % row to write].value='JKzhZ "

wsl["C% d" % row to write].value="'XJ{HMiXI{H"

wsl["D% d" % row to write].value= R 2

wsl["E% d" % row to write].value= "BRIE L/ (FIE XS E)
wsl["F% d" % row to write].value= "1g

row_to_wri te +=1

write dataframe to excel (wsl, factor title,start col=1,start
row=row_to write,index=False,columns=False)
for 1 in range(len(factor title)):
rw=row to write +1
formula="=IF (ABS (AVERAGE (C"+str (1+2)+":E"+str (1+2)+"))=0,

0.0001,ABS (AVERAGE (C"+str (i+2)+":E"+str (i+2)+")) )"
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wsl1l["Cs d" % rw].value=formula
for 1 in range(len(factor title)):
rw=row to write +1
formula="=STDEV(C"+str (i+2)+":E"+str (i+2)+")"
ws1l["D%s d" % rw].value=formula
for 1 in range (len(factor title)):
rw=row to write +1
formula="=D"+str (rw)+"/C"+str (rw)
wsl["ES d" % rw].value=formula
for 1 in range (len(factor title)):
rw=row to write +1
formula="=IF(JEBIZF 1S C"+str (i+3)+"<BIF 1S L"+str(i+3)+",
IF(E"+str (rw) +"<HENH 1S C"+str (i+3)+",0, IF(E"+str (rw) +">H BT
S L"+str (i+3)+",100,0FFSET ({33 1$ BS 2,0, MATCH(E"+str (rw)+", K 3
IS C"4str (i+43)+":S L"+str (i+3)+"))))"+", IF(E"+str (rw) + "> E |
S C"+str (i+3)+",0,IF(E"+str(rw)+"<{H a3 1S L"+str (i+3)+", 100,
OFFSET (I #j% 1S BS 2,0, MATCH (E"+ str (rw)+", a3 1S C"+str (i+3)+":
S L"+str(i+3)+",=-1))))"+™)"

wsl["F% d" % rw].value=formula

row stamp 3=row to write

row to write +=len (factor title) +1

# # 45 b R F o1 4

n=int (len (boundarys)/3)

coefficient list=importance.coefficients
order list=[]

f_names=list(factors_set}

f names=f names[2: (2+1len(factor title))]

for 1 in range (len(f names)):
for j in range (len(dictionary.HF)) :
if f names[i] ==dictionary.iloc[],2]:

order list.append(dictionary.iloc[],3])

order list=order list +order 1list + ['0' for i1 in range (len (f

names) ) |

for i in range (len (boundarys)) :
if (coefficient list[i] <=0 and order list[i] =='0") or order

_list[i] =='-1":
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boundary temp= []
for J in range(9,-1,-1):
boundary temp.append(boundarys.iloc[i,]])

boundarys.iloc[i, :]=boundary temp

# R AT #
ws2=wb.create sheet ('[[fTML")

sub_boundary_set=boundarys.iloc[:n,:]

write dataframe to excel (ws2, factor title,start col=1,start

row=3,1ndex=False,columns=False)

write dataframe to excel (ws2, sub boundary set, start col=3,

start row=2, index=False,columns=True)

#ER 4
ws3=wb.create sheet ('E#¥ ")

sub boundary set=boundarys.iloc[n: (2% n), :]

write dataframe to excel (ws3, factor title,start col=1, start

row=3,index=False,columns=False)

write dataframe to excel (ws3, sub boundary set, start col=3,

start row=2,index=False,columns=True)

# B 4
wsd=wb.create sheet ('{BIFE")

sub boundary set=boundarys.iloc[(2* n):, :]

write dataframe to excel (ws4, factor title,start col=1, start

row=3,1index=False,columns=False)

write dataframe to excel (ws4, sub boundary set, start col=3,

start row=2,index=False,columns=True)

# # R A oY
ws5=wb.create sheet ('EmH5")
ws5["A2"] .value="[[1T"

write dataframe to excel (ws5, factor title,start col=2,start

row=2,1index=False,columns=False)

WwsS5["A% d" % (n+2)].value= "'

write dataframe to excel (ws5, factor title,start col=2,start

row=n+2,index=False,columns=False)

wsS5["A%S d" & (2% n+2)] .value='?ﬁiﬁ]$'

write dataframe to excel (ws5, factor title,start col=2,start

row=2* n+2,index=False,columns=False)

%
:
¥

=
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ws5["D1"] .value="fLHEH"

for i in range (len(importance)) :

wsS5["D% d" % (i+2)].value=importance.importance[i]

WwsS5["E1"] .value= "84

for i in range(n) :
rw=row stamp 1 +1
formula="=FBIE/T ' F"+str (rw)

wsS5["ES d" % (1i+2)] .value=formula

rw=row stamp 2 +1
formula="=F wBiIFS |F"+str (rw)

wsS5["ES d" % (n+i+2)].value=formula

rw=row stamp 2 +1
formula="=F BHIE/T ' F"+str (rw)

wsS5["ES d" % (2% n+i+2)].value=formula

wsS5["F1"] .value="HIH15 %"
for 1 in range (n* 3) :
rw=1 +2
formula="=D"+str (rw)+" * E"+str (rw)

wsH["F% d" % rw].value=formula

ws5["C% d" % (3% n+2)].value="MIHE 5"
formula="=SUM(F2:F"+str(n* 3+1)+")"

wsSH["F% d" % (3% n+2)].value=formula

## ST

ws6=wb.create sheet ("M ")
ws6["E1"] .value="MA155"
Wws6["B2"] .value="{ENZ"
WsS6["C2"] .value="fEfR 2"

ws6["C3"] .value="1TF{LE¥E 45
ws6["D3"].value="f45"
Wws6["E3"] .value= "3 H
WsS6["F3"].value="{EI"
ws6["G3"] .value= "1/
Wws6["H3"] .value="f5fr &AL FE
ws6["I3"] .value="HwZAMIIG "
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!

ws6["JI3"].value="1iB" ifi

¥

ws6["A4"] .value="HLHgEM 7 F' :

ws6["B4"] .value="r“ @M a1 E

!

ws6["C4"] .value="ZLFEUK " i

wso["D4"] .value="P1" :

ws6["E4"] .value="A. RUFMZEMA TR, B A BUKR SCHRe, 170k & FE n] FF 42 E

h I

ws6 ["ES"] .value="B.faE M ZE WAL T, B XA BUK CFF, 1Tl & R E ! :

ws6["E6"].value="C. bR EME WAL TTHEE, A AZEER LW, 17 & ' E

A /N 8 :

ws6["E7"] .value="D. B NN EME KW, Z R Z WM K, 17l & e :

SN Tk |

ws6["ES8"] .value="E. B RIFNNE ML FTAEL, 2 HOR 2R K, 17l KR :

R 2L 3 i

!

wsb["F4d"] .value="B" i
ws6["G4A"] .value="'=1IF (F4="","" VLOOKUP (F4, ¥ #i's As 2:$ BS 6, 2, 167

FALSE))'
ws6["H4A"] .value="=8JE 1c22"
wse["I4d"] .value="=G4 * H4"'

ws6["C9"] .value="& 5 B8

wsbe["D9"] .value="p2"

ws6["E9"] .value="A.% % 5 152 AR /)

Wws6["EL1Q"] .value="B. & 55 B 1Y 52 w355 /)y
ws6["EL11l"] .value="C.3 &5 1) 1Y 52 e — %

Wws6["E12"] .value="D. 3 &5 B 1 52 8 K

Wws6["E13"] .value="E. & E N = miE K

wso["F9"] .value="B"

ws6["G9"].value="'=1IF (F4="","" VLOOKUP (F4, ##i's As 2:$ BS 6, 2,
FALSE) )'

Wws6["H9"] .value="=%(§E 1c22"

wso["I9"] .value="=G4 % H4"

ws6["B1l4"] .value="\ @ a1

ws6["Cl4"] .value="2"na]PEJH"
wso["D1l4"] .value="P3"
WS6["E14"] .value="A.F I EHAFG "
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ws6["E15"]
ws6["E16"]
ws6["E17"]
ws6["E18"]
ws6["F14"]
ws6["G1l4"]
2,FALSE))
ws6["H14"]
ws6["I14"]
ws6["C19"]
ws6["D19"]
ws6["E19"]
wso["E20"]
ws6["E21"]
WSO ["E22"]
wWsSo6["EZ23"]
ws6["F19"]
ws6["G19"]
2,FALSE))
ws6["H19"]
wS6["I19"]
ws6["C24"]
ws6["D24"]
Wws6["E24"]
ws6["E25"]
wse["E26"]
Wws6["E27"]
WwsSe["EZ28"]
ws6["F24"]
ws6["G24"]
2,FALSE))
ws6["H24"]
ws6["I24"]
wso6["C29"]
wso6["D29"]
Wwso6["EZ29"]

.value="B.Hi H EA AR
.value="C.HFrG G AR Mk 2l Hh g Al F Al
.value="D.REMI"

value="E. HA A

.value="'B"

.value="'=IF (Fl4="","" VLOOKUP (F14,%(#i's Aa$ 2:$ BS 6,

.value="=%(¥51c33"
.value="=G14d ¥ H14'"

.value="C M HFZIFHREE S L
.value="pP4"
.value="A.<=40% '
.value="'B.>40% M <=55% "'
.value="'C.>55% M<=70% "'
.value="'D.>70% M<=90% '
.value="E.>90% sk LF{F"

.value="'RB"

.value="'=IF (F19="","" VLOOKUP (F19, %(fli's A% 2:$ BS 6,

.value="=%#51c34"
.value="'"=G19% H19"

.value= "X AMH LR A g 5T 1 Lo
.value="P5"'

.value="A.<=10% "
.value="B.>10% M<=20% '
.value="'C.>20% M<=30% "
.value="'D.>30% M<=40% '
.value="'E.>40% X L¥{E"

.value="'B"

.value="'=1IF (F24="","" VLOOKUP (F24,%#E's A$ 2:$ BS 6,

.value="=%¥5 1c35"
.value="'=G24 ¥ H24"'

value="ELEHEZZ!
.value="P6"

.value="A.if 3FERAF KEHLANZTHE
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FALSE))'
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|

WsS6["E30"].value="B.if 3 FEBF AL NETH if:

|

2

E2

wsb["F29"] .value="B' :

ws6["G29"].value= "= IF (F29="","" VLOOKUP (F29, ¥ #&' p2: E3, 2, :

:

|

WS6["H29"] .value="=$(#i 1Cc36" :

Wws6["T29"] .value="=G29 * H29" :

:

ws6["C31"] .value="iT 1 4R IAT HI AR B PAT IR EL :

wsb["D31"] .value="'P7" :

|

ws6["E31"].value="A.0 K" :

ws6["E32"].value="B.1 K" :

ws6["E33"] .value="C.1 KLl | :

:

I

wsb["F31"].value="B"' :

ws6["G31"].value="'=1IF (F31="","", VLOOKUP (F31, ¥ #ii! G2: H4, 2, :

:

|

ws6["H31"].value="=%(#i'1c37" :
169

ws6["I31"]

ws6["C34"]
ws6["D34"]
ws6["E34"]
ws6["E35"]

FALSE))'

.value="'=G31 * H31"

.value="iF 1 43R EEB AR IT B G517 R aoR F Rk

.value="'P8'
.value="A.%H{"
.value= 'B.%'

wsb["F34"] .value="R"'
ws6["G34"].value="=IF (F34="","" VYVLOOKUP (F34, £ #i§' J2: K3, 2,
ws6["H34"] .value="=%(#i1c38"

wsb["I34"]

wse["C36"]
ws6["D36"]
wsb6["E36"]
wsb ["E3T7"]

FALSE))'

.value="'=G34 * H34"

value="iT 1 FREBIFEPBAREIF
.value="'P9'

.value="A.7"'

.value="'B.&"

wso["F36"].value="B"
ws6["G36"].value="=1IF (F36="","", VLOOKUP (F36, £ #i§' J2: K3, 2,
ws6["H36"] .value="=%(§51c39"

wsb6["I36"]

.value="'=G36 % H36"



ws6["C38"] .value="IT 1 4FRZEEAFEH/NE (E O ) 2 ml i
wso["D38"] .value="'P10"'
ws6["E38"].value="A.®{"
Wws6["E39"] .value="B.&"

wso["F38"].value="BR"

ws6 ["G38"].value="==1IF (F38="","", VLOOKUP (F38, ¥ #&'1J2:K3, 2,
FALSE))'

ws6 ["H38"] .value="=2%§51ca0"

wso["I38"].value="=G38 * H38"'

By E B RSB N D

Wws6["C40"] .value="F{=H
wso["D40"] .value="'P11"'

B
<
;:at Ws6["E40"] .value="A.iT 3B EN L £ > 25"
;;_ Ws6["E41"] .value="B.5<ir 3B K <=25"
=)
= WsS6["E42"] .value="C.0<if 3 4F4F BN B <=5"
5 ws6["E43"] .value="D.ilF 3 4EFHIBELA $=0"
53
|
170 wse["F40"] .value="B"
ws6 [ "G40"].value="=IF (F40="","", VLOOKUP (F40, £ #i§' m2: n5, 2,
FALSE))'

ws6 ["H40"] .value="=%(#5'1ca1"
wse["I40"] .value="=G40 * H40"

ws6 ["H44"] .value="PlLaEHEE 7
wse["Id44"] .value="=SUM(I4:T43)"

# 4 K

ws7=wb.create sheet ('&({#E")
final w=devide list (final w,100)

score table=pd.DataFrame ()

score table] "Ye bRk )= "A", "B","C", "D", "E" ]

score table['f345'1=[100,80,60,40,20]

write dataframe to excel(ws7,score table,start col=1,start row

=1,index=False,columns=True)

score table=pd.DataFrame ()
score table[ "B H 2L '1=["A", "B"]
score table] '35 '1=1100,50]
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|

write dataframe to excel (ws7,score table,start col=4,start row jf:

|

=1,index=False,columns=True) ‘%:

|

|

score table=pd.DataFrame () :

|

S::ore_table [ |ﬁ{‘r£;+|§£—ﬁii:[ﬁ_l 1 ]: ["A"; "B", "C"] :

score_table['?%ﬁf']=[100,50,0] :

write dataframe to excel (ws7,score table,start col=7,start row :

|

=1,1index=False,columns=True) :

|

1

score table=pd.DataFrame () :

|

score_table['mlIAfRbRIES -2 ]=["A", "B"] !

score_ﬁable['$%§}']=[lUD,O] :

write dataframe to excel (ws7, score table, start col=10, start :

|

row=1,index=False,columns=True) :

|

I

score table=pd.DataFrame () :

1

SCDIE_tEIblE [ '}‘FIIH%“J'E”":’T{&.EIE "= ["A"; "B", "C"f "D ] :

score table['f343'1=[100,75,50,25] :
write dataframe to excel (ws7, score table, start col=13, start 71

row=1,index=False,columns=True)

ws7["A9"] .value="####+ HIrE---HENZE WNENTE., ###4#"
ws7(["C1l0"].value="f&E"
weigth table=pd.DataFrame ()

weigth_table["a"]=["Al","AZ"]
weigth_table [nbn]: ["Fﬂﬁl’lﬁ"r 11&5%%1'& n]
weigth_table["c"]=["20% ", "80% "]

write dataframe to excel (ws7,weigth table,start col=1, start

row=11l,index=False,columns=False)

ws7["Al4"] .value="#### HEHHNNEFFE4 44

input dir=" D:/Temp/K BB /AHP-" + industry + " - B Z M A Wy 5 B
l.csv"

weigth table=read csv(input dir)

weigth table=pd.DataFrame (weigth table, columns=["Al","A2"],
index=["Al","AZ2"])

write dataframe to excel (ws7,weigth table,start col=1,start

row=15,1index=True, columns=True)

wsT7["A20"] .value="#####1ENE a1---15E P, WNEWHHES#++# "
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WwsT7(["C21"] .value= "X &E"

weigth table=pd.DataFrame ()

weigth table["a"]=(["P1","P2"]

weigth table["b"]1=["RFFEIHR ", "2 5 E 4]

weigth table["c"]=final w([0:2]

write dataframe to excel (ws7,weigth table, start col=1,start

row=22,1index=False,columns=False)

ws7["A25"] .value="###+ HEZMHI G HE G444

input dir=" D:/Temp/K A /AHP-" + industry + " - 5 2 1 3| Wy 55 4
2.csv"

weigth table=read csv(input dir)

weigth table=pd.DataFrame (weigth table, columns=["P1","P2"],
index=["P1","P2"])

write dataframe to excel (ws7,weigth table, start col=1, start

row=26,index=True, columns=True)

ws7["A31"] .value="#####1HEWN)ZE p2---F5k)E P, WNEMTH E#F # ###

ws7(["A32"] .value="WZANE"

weigth table=pd.DataFrame ()

weigth table["a"]=["P3","P4","P5","Po","P7","P8","PO","P10",
"P11"]

weigth_table ["b"]= ["WIRAG &, "#m", "X HR", "BLEHEZS",

1@%%&'&’*%%{%%&& TUCRC", "I 1 AR SR AT AR SR AT BRES AT A ER JR K
A, T 1R RE A AFE AR R, i 1 AR R AR AE UMY (R R T ) o El R
Jrr, R E R

weigth table["c"]=final w([2:1len(final w)]

write dataframe to excel (ws7,weigth table, start col=1, start

row=33,index=False,columns=False)

ws7["R43"] .value="###+HEZMHI N BG4+

input dir=" D:/Temp/K ¥ B /AHP-" + industry + " - 5 Z ¥ H| Wy 3 4
3.csv"

weigth table=read csv(input dir)

weigth table=pd.DataFrame (weigth table, columns=["P3","P4",
"p5","P6","P7","P8","P9","P10","P11"], index= ["P3","P4","P5","P6",
"py","p8","PO","P1O","P11"])

write dataframe to excel (ws7,weigth table, start col=1,start

row=44,index=True,columns=True)
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## 555 B R AP R

ws8=wb.create sheet ('ZEE B LA TER ")

title list=pd.DataFrame ()

title list["a"]=["@E& D", "EE LG ar, "SR a", ¥ iGN

g, m, AR LA (R, R R

write dataframe to excel (ws8,title list,start col=2,start row

=1,1index=False,columns=False)

ws8["D1"] .value="=F@ H%'F' +str(len (boundarys) +2)
ws8["D2"] .value="=FM7¥'1144"

ws8["D3"] .value="=0.7*%D1+0.3% D2"

ws8["D4"] .value="'=0FFSET (L201,MATCH (D3,M202:M211,1),0)"
ws8["Doe"] .value="N"

ws8["D8"] .value="MNE"E", iFHE"Y”, HWIH N

ws8["E8"] .value="[a] [ {5 /[a] 8%

ws8 ["F8"] .value= "t N i 5 J i 5

ws8["G8"] .value= "tk N &P 5 P %

ws8["BO9"] .value= " MY & "

ws8["CIO"] .value="FrifEN JCfREE =W
ws8["F9"].value="=IF(OR(CO="Mkx KL H it", co="KiE K EEZIWN", Cco=

nAEET, co="fRBEEW"),5, IF (AND (OR (C9="{# BF & I ", co=""17 9% & = 10 B% 1Y)
ﬂﬁ'{%%.%ﬁﬁb"};$ D$ 6:1171{"}’8'""}}!

ws8 ["G9"].value="'=1IF (AND (CO="Fr M ERE E MW", $ DS 6="Y"),
3{1111}-

ws8["B11"] .value="IH5% & 19 M B4

ws8["C1ll"].value="n] 3G FT4FEM

ws8["E11l"].value="'=IF (C11=""HEERM 1 FHIA 4Rk ", -2, IF (C11="H {3
W2 ARy R Ry e, -4,y )

value="HiTHLfgpyAs 5
value="'f & 1 &4 o W H T PLAG AR BTG

.value="N"

ws8["B13"]
ws8["C13"]
ws8["D13"]
ws8["E13"].value="=IF(D13="Y",-1,"")"

ws8 ["B15"] .value="Z5 & I B N &1

title list=pd.DataFrame ()

title list["a"]=["% | FIH%&E M9 MIE%n, "% b F 5w % 900 % 5 1
PR Gn, n2 E T TG ARSI 0 0 TR, R IR G, v
R DA R S, A /B R 4, B 2

e 00 %

173
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P (ER TR, e e /RN R G RN AR, "R AN FR T, " AN
W

write dataframe to excel (ws8,title list,start col=3,start row
=15,index=False,columns=False)

ws8["E15"] .value="'=1IF (D4+SUM(E9:E13)<1,1,IF(D4+ SUM(E9:E13) >
10,10,D4+SUM(E9:E13))) "'

ws8["Fle"] .value="'=MIN(E15,F9:F13)"

ws8["G1l7"] .value="=MAX(Fl6,G9:G13)"

ws8["G1l8"] .value="=G17"

ws8["G1l9"] .value=+1

ws8["G21"] .value="=IF((G18+G19)>10,10,IF((G18+G19)<1,1, (G18+

G19))) "

ws8["F22"] .value= "W/ w] NAF 4

ws8["G22"] .value="D"

ws8["G23"] .value=-2

ws8["G24"] .value="'=IF((G21+G23)>10,10,IF((G21+G23)<1,1, (G21+

G23)))"

ws8["G25"] .value="=G24"
ws8["G26"] .value="=0FFSET (H201,MATCH (G25,I202:1211,1),0)"

f 12 It

selection list=pd.DataFrame ()

selection list["a"]=["WRKEH if", "KELEEREW", "HEZ WL, "{&
B SR DL, vy e ) S5 0B 1Y JC O B WL, AR HE R JC PR B O DL )

write dataframe to excel (ws8,selection list,start col=3,start

row=37,index=False,columns=False)

selection list=pd.DataFrame ()

selection_list(["a"]=["N3RAFmF M, "0 K G HOop FAFEA ", "] K15 i
FrFARAR, R EEAR L 2 AF i R R0 W R )

write dataframe to excel(ws8,selection list,start col=4,start

row=37,1lndex=False,columns=False)

ws8["C64"] .value="HNiPiEg:

selection list=pd.DataFrame ()

selection list["a"]=[1,2,3,4,5,6,7,8,9,10,11]

write dataframe to excel(ws8,selection list,start col=3,start

row=65,1ndex=False,columns=False)

ws8["D64"] .value="TEFF T MR
selection list=pd.DataFrame ()

selection list["a"]=(["O0.005% ","0.04% ","0.13% ","0.33% ",
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"0.58% ","0.86% ","1.68% ","3.,98% ","7.31% ","11.01% ","56.5% "]
write dataframe to excel (ws8,selection list,start col=4,start

row=65,1index=False,columns=False)

ws8["E64"] .value="%5 sp X 1915 H 9%

selection list=pd.DataFrame ()

selection list["a"]=["AAA/AA-","A+, A, A-","BBB+, BBB","BBB-",
"BB+","BB","éﬁ—","B+","B","B—","ccc/c"]

write dataframe to excel (ws8,selection list,start col=5,start

row=65,1index=False,columns=False)

ws8["F64"] .value=" [’

selection list=pd.DataFrame ()

selection list(["a"]=[0,1,2,3,4,5,6,7,8,9,-1,-2,-3,-4,-5,-6,
-7,-8]

write dataframe to excel (ws8,selection list,start col=6,start

row=65,index=False,columns=False)

ws8["G6e4"] .value=" Fifi]"’

selection list=pd.DataFrame ()

selection list["a"]=[-1,-2,-3,-4,-5,-6,-7,-8]

write dataframe to excel (ws8,selection list,start col=7,start

row=65,index=False,columns=False)

ws8(["H110"].value="'WNilFHFg: "

selection list=pd.DataFrame ()

selection list["a"]=["D","C","CC","CCC-","CCC","CCC+","B-",
"B","B+","BB:;,"BB","BB+","BBB—","BBB","BBB+","A—","A","A+","AA
-","AA", "AA+", "ARA"]

write dataframe to excel (ws8,selection list,start col=8,start

row=111,index=False,columns=False)

ws8["I1l10"].value="'>="

selection list=pd.DataFrame ()

selection list(["a"]=[0,0,0,5,10,15,20,25,30,35,40,45,50,55, 60,
65,70,75,80,85,90,95]

write dataframe to excel (ws8,selection list,start col=9,start

row=111,index=False,columns=False)

ws8["J1l10"].value="<"

selection list=pd.DataFrame ()

selection 1list["a"]=[0,0,0,10,15,20,25,30,35,40,45,50,55,60,65,

e 00 3%
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70,75,80,85,90,95,100]

write dataframe to excel(ws8,selection list,start col=10,start
_row=111,index=False,columns=False)

ws8["K111"].value= "3 h i 2

Wws8(["K112"] .value="f R¥HEE 2y

selection list=pd.DataFrame ()
selection list["a"]=["Y","N"]
write dataframe to excel (ws8,selection list,start col=3,start

row=201,1index=False,columns=False)

selection list=pd.DataFrame ()
selection list["a"]=[3,2,1,0,-1,-2,-3]

write dataframe to excel (ws8,selection list,start col=4,start

row=201,1index=False,columns=False)

selection list=pd.DataFrame ()

SElECtiDﬂ_liSt [ m Ei"] p— [ 'ITAAA","AAITFH A'I'I'r'l'l' BBBITFIT BB'I'I'r'I'I' :B.'I'I"r'l'lI CCC 'I'I"r
ITCCITFITCITFITD"]

write dataframe to excel (ws8,selection list,start col=5,start

row=201,1index=False,columns=False)

selection list=pd.DataFrame ()
selection list["a"]=[7,6,5,4,3,2,1,0,-1,-2,-3,-4,-5,-6,-7]
write dataframe to excel (ws8,selection list,start col=6,start

row=201,index=False,columns=False)

ws8["H201"] .value="WabE briE

selection list=pd.DataFrame ()

selection list["a"]=["D","C","CC","CCC","B","BB","BBB","BEB
+","A", "AA", ";AA"]

write dataframe to excel(ws8,selection list,start col=8,start

row=202,1index=False,columns=False)

ws8["I201"] .value=">="

selection list=pd.DataFrame ()

selection list["a"]=[0,1,2,3,4,5,6,7,8,9]

write dataframe to excel(ws8,selection list,start col=9,start

row=202,1ndex=False,columns=False)

ws8["J201"] .value="<"
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|
selection list=pd.DataFrame () jfi
selection list["a"]=1[1,2,3,4,5,6,7,8,9,10] {%:
write dataframe to excel (ws8,selection list, start col=10, start :
row=202,1index=False,columns=False) :
E
ws8(["L201"] .value="WNPFHFg :
selection list=pd.DataFrame () :
selection list["a"]=T[1,2,3,4,5,6,7,8,9,10] E
write dataframe to excel (ws8,selection list, start col=12, start :
row=202,1ndex=False,columns=False) i
|
ws8["M201"].value="'>=" :
selection list=pd.DataFrame () :
selection list["a"]=[0,10,20,30,40,50,60,72,82,92] i
write dataframe to excel (ws8,selection list, start col=13, start :
row=202,1index=False,columns=False) i
!
ws8["N201"].value="'<" :
selection list=pd.DataFrame () 77

selection list["a"]=T[10,20,30,40,50,60,72,82,92,100]
write dataframe to excel (ws8,selection list, start col=14, start

row=202,index=False,columns=False)

#3R [0 A= 1Y Excel WA () PF 73 1 7l
return wb

#wb.save (' D:/Temp/ XK /wbtest .xlsx")

# 18 I A PR R, PR A 2 #]
def company scoring and ranking (factors set, boundarys, importance,
dictionary, final w,qualitative data):
output set=pd.DataFrame ()
weight list=importance["importance"]
coefficient list=importance(["coefficients"]
order list=[]
f_num=int((len{factors_set.columns}—3}/3}
f_names=list(factors_set.columns}

f_names=f_names[2:(2+f_num}]

for 1 in range(len(f names)):
for jjj1range(len(dictionary["ﬁFﬁ“W}}:

if(f_names[i]===dictionary["??ﬁﬁ"][j]}:
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order_list.append(int(dictionary["ﬁFﬁf"][j]}}
order list=order list +order list

for 1 in range (len(f names)):

order list.append(-1)
factors_set.index=range(len(factors_set}}
for 1 in range (len(factors set["CODE"])) :

#1=10

score_record=pd.8&ries(}

score record["CODE"]=factors set.ix[1,"CODE"]

score record["COMP NAME"]=factors set["COMP NAME"].iloc[1]

isDefault=1list (factors set["isDefault"]) [i]

scores= [ ]

factors=factors set.iloc[i,2: (len(factors set.columns)-1)]

# AW P

for J in range(len(factors)) :
#i1=1
if factors[]] ==None:

scores.append (0)
elif factors[]] <boundarys.iloc[],0]:
if order 1list[j] ==1 or (order 1list[J] ==0 and
coefficient list[j] <0):
scores.append (0)
else:
scores.append (100)
elif factors[]j] >=boundarys.iloc[],0] and factors[]] <
boundarys.iloc[],1]:
if order 1list[]j] ==1 or (order 1list[J] ==0 and
coefficient list[]] <0):
scores.append (10)
else:
scores.append (90)
elif factors[j] >=boundarys.iloc[7,1] and factors([]] <
boundarys.iloc[],2]:
if order 1list[]j] ==1 or (order 1list[J] ==0 and
coefficient list[j] <0):
scores.append (20)
else:
scores.append (80)

elif factors[]] >=boundarys.iloc[], 2] and factors[]] <
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boundarys.iloc[],3]:
if order 1list[]j] ==1 or (order 1list[J] ==0 and
coefficient list[j] <0):
scores.append (30)
else:
scores.append (70)
elif factors[j] >=boundarys.iloc([], 3] and factors([]] <
boundarys.iloc([],4]:
if order 1list[]j] ==1 or (order 1list[J] ==0 and
coefficient list[j] <0):
scores.append (40)
else:
scores.append (60)
elif factors[j] >=boundarys.iloc[],4] and factors[]] <
boundarys.iloc([7,5]:
if order 1list[]j] ==1 or (order 1list[J] ==0 and
coefficient list[j] <0):
scores.append (50)
else:
scores.append (50)
elif factors[j] >=boundarys.iloc[],5] and factors[]] <
boundarys.iloc([7,6]:
if order 1list[j] ==1 or (order 1list[J] ==0 and
coefficient list[]j] <0):
scores.append (60)
else:
scores.append (40)
elif factors[]] >=boundarys.iloc[], 6] and factors[]] <
boundarys.iloc[7,7]:
if order 1list[]j] ==1 or (order 1list[J] ==0 and
coefficient list[]] <0):
scores.append(70)
else:
scores.append (30)
elif factors[j] >=boundarys.iloc([],7] and factors([]] <
boundarys.iloc([],8]:
if order 1list[]j] ==1 or (order 1list[J] ==0 and
coefficient list[j] <0):
scores.append (80)
else:
scores.append (20)

elif factors[]] >=boundarys.iloc[], 8] and factors[]] <

e 00 3%
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boundarys.iloc[],9]:
if order 1list[]J] ==1 or (order 1list[J] ==0 and
coefficient list[j] <0):
scores.append (90)
else:
scores.append (10)
else:
if order 1list[]J] ==1 or (order 1list([J] ==0 and
coefficient list[j] <0):

scores.append (100)

By E B ORAFRAAB YWD

else:

scores.append (0)
#1515 3 & 0180

.
E} score record["SCORE QUANTITATE"]=sum(weight list * scores)
= 5 PR A3 9 45 43
= level 1ist=[[100,0],
E? (100,507,
Iﬂi [100,60,30],
180 [100,75,50,25]7,
[100,80,60,40,207]
it 5 1A+ 114 25 10
selection list=[['A','B'],
['A','B'],
['A','B','C"],

[!A!'!B!'!C!'!D!]'
[!A!'!B!'!C!'!D!'!E!]]

level select 1list=[5,5,5,5,5,2,3,1,1,1,4]
#1T AT B E 1SS o
factors=qualitative data[qualitative data['COMP NAME']=-=
str(factors set.iloc[1,1])]
if len(factors) ==0:
score record["SCORE QUALITATIVE"]=score record["SCORE
QUANTITATE"]
else:
factors=factors.iloc[0][2:]
scores 2= []
for 7 in range(len(factors)):
#i=1
level select=level select list([]j]
marking=pd.DataFrame ()

marking ["SELECTION"]=selection list[level select-1]



A DIV 2R B8 B I A2 T ik

marking["SCORE"]=level list[level select-1]
scores 2.append(list (marking[marking['SELECTION'] =
=factors([j]].iloc[0])[1])

score sum=0
for J in range(len(final w)):
score sum +=final w[]j] * scores 2[]]

it 7 Ve 1501

score_record["SCDRE_QUALITATIVE"]=score_sum/100

# A5 41

score record["SCORE W"]=score record["SCORE QUANTITATE"] *
0.7 +score record["SCORE QUALITATIVE"] % 0.3

score record["IS DEFAULT"]=int (isDefault)

output set=output set.append (score record, ignore index=

True)

output set= output set. sort wvalues (by="SCORE W", axis= 0,
ascending=False)

output set=pd.DataFrame (output set, columns=['CODE', 'COMP NAME',
'SCORE _QUANTITATE', 'SCORE QUALITATIVE', "SCORE W', 'IS DEFAULT'])

return output set

industry=" Kk Mk "# Ak LLK 8L 2= 4

# ABLLE bR - 2 2

selected set=index select (industry,0.2)

i 5 VB
Lry:
with con.cursor () as cursor:
query="SELECT * FROM creditrisk." +industry +";"
cursor.execute (query)
result=cursor.fetchall ()
finally:

con.close

pre qualitative data=pd.DataFrame (result,columns=['CODE', 'COMP
NAME ', " £V BOR I Y, SRR, N R 0, B TR AU L, X
MR, BLEBEAED, AT 1 R SIAT MRS ST IR, AT 1 AR SR AT AE
PORATREAT A BOR PR XS, "I 1 AR RE R A SRR R ", TiT 1 4FR 2 S A7 AE

e 00 3%
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/NG (RIEEBE) AR JF, HEER )

qualitative data=pd.DataFrame ()
qualitative data=qualitative data. append (pre qualitative data.

iloc [0, 1)

for 1 in range(1l,len(pre qualitative data)):
if pre qualitative data.iloc[i,1l] in list(qualitative data.COMP
NAME ) :
continue
else:
qualitative data=qualitative data.append (pre qualitative

data.iloc[i,])

qualitative data=pd.DataFrame (qualitative data, columns= ['CODE',
'COMP_NAME', "L {f BUR W ", ' @3 e, AnltEi e HRGE#HE S,
XFAMER '»F%IL”"’};’EJ%%@]' I 1R SR AT AR R R AT IR B, il 1 AR
BAFEBRAT RS AP A SOR IR Y, i LR B R/AF g IRARE SR, ik 14K 2

ﬁﬁ&ﬁ&ﬁdm%ﬂﬁ SEEYF, CHEEGER )

# ARSI R

factors set l=calculate factors (selected set,2016)
factors set 2=calculate factors (selected set,2015)
factors set 3=calculate factors (selected set,2014)
factors set=copy.copy(factors set 1)

factors set=factors set.append(factors set 2)

factors set=factors set.append(factors set 3)

# N EITHE

weight set=factors set.iloc[:,2:]

for 1 in range(len(weight set)):
for j in range (weight set.columns.size):
if math.isinf (weight set.iloc[i,J]):
weight set.iloc[i,3]=0
# 1% 45 [n] I
logistic=LogisticRegression ()
logistic.fit (weight set.iloc([:,:-1], weight set. isDefault.astype
(int))
intercept=logistic.intercept [0]

imp=1ist (logistic.coef [0])
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logcoef=[]

e 00 3%

for i in range (len(imp)) :

logcoef.append (math.log (abs (imp[i]) * 1.3 +imp[i]))

for i in range (len(imp)) :

imp[i]=abs(logcoef[i] - (intercept +min (logcoef)))

for 1 in range (len(imp)) :
imp[i]=imp[i]/total
i 5 w9 AL E
importance=pd.DataFrame ({ 'name': list (weight set.iloc[:,:-1]), '

importance': imp, 'coefficients': list(logistic.coef [0])})

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
total=sum(imp) :
|
|
|
|
|
|
|
|
|
|
|
I
|
|
i~ . !
#Eﬁ’rﬂi I
|
final w=get qualitative weigth (industry) |
|
|
PSR 183
boundary set=factors set.iloc[:,2: (factors set.columns.size -1)]
boundarys=pd.DataFrame ()

factor_names=list(boundary_set.columns}

for 1 in range (boundary set.columns.size):
temp_boundarys=quantile(boundary_set[factor_names[i]],11}
boundarys [ factor names [1i]] = temp boundarys [1: (len (temp

boundarys)-1) ]

boundarys.index=[10,20,30,40,50,60,70,80,90,100]

boundarys=boundarys.T

# K

dictionary=readwb ("D:/Temp/ K B /(5 H AR B 4 17 - 208 7 i . x1sx ™,
"Sheet1l")
dictionary=pd.DataFrame (dictionary [1l: len (dictionary) ], columns=
dictionary[0])

dictionary=dictionary.iloc[0:131,1:5]

factor type="'"
forj_in.range(len(dictionary.ﬁﬁﬁﬂ}}:
if dictionary.ZEHI[i] !'="None':

factor_type=dictionary.ﬁ@ﬁﬂhiloc[i]
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else:
dicticnary.ﬁﬁﬁ![i]=factor_ﬁype
# W Excel AR PE REAEL, H-PR 17 25 AL

wbh = construct scorecard (selected set, factors set, boundarys,

importance,dictionary,final w,industry)

wb.save (' D:/Tenp/AFE K /wbtest .x1lsx")

# VAL T A REAS, IR S5 R ARAT B Excel

rankings= company scoring and ranking (factors set 1, boundarys,
importance,dictionary,final w,qualitative data)

rankings wb=openpyxl.Workbook ()

ws=rankings wb.active

write dataframe to excel (ws, rankings, start col=1, start row=1,
index=False,columns=True)

rankings wb.save (' D:/Temp/M MM /' +industry+' rankings.xlsx")

25 b AT H T A 2 Y 2 T A o R A R 5 A ok 2 B I 55 ey U X T Al Al AR
FH XU 520 19 52 O ik o X T IR AW 58 91 S B AR T 3 W 55 Bdla Se it oo i T
TERY LA KU, i €A 70 B an & FPIR GG IR i3 29 IR Z5 1k L, BV 222 F) RE
B, i 2 KU O . BRI R IEAH OQ B R BRI AH R 55 2 KT F AV IEAH G &
B A2 H Y R AR

T XS X A i D03 3 A7 AR B BUIR R AR 2R Rl iR T 5 ik AN 2
A3 B AR D 85 08 00 £ T BT & 3R AT JC 0 U IR, R A2 s 5 vt o
A B9 2R A A5 3 e D W 55 Ry W X 37 I A ok L SR ERBE I Y . B AR A
WL REEZ TR LA R 04, EF WAHGA B0y ik Kl K
BE R AR i
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for more 1infc J.[ll
P,.|”H Type %

K A-12 4 iPython J& 75 % 2% 1l 1

47,8 3] Anaconda3 (32-bit) , 3 5 i “Spyder”, Jg 351 Python 4 i{

R
&
A
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% ¥ 355 Spyder, @& A-13 s,

]
A

Acrobat Reader DC

l Agricultural Bank of China 5S...

B Anaconda3 (32-bit)

G
&5

C

Anaconda Navigator
Anaconda Prompt
Jupyter Notebook
Reset Spyder Settings

Spyder

Cortana (/N\iHE)

K A-13 J3 8 Python IDE Spyder

Spyder £ T & BT, WAl A-14 fri .

@& Spyder (Python 3.6)
File Edit Search Source Run Debug Consoles Projects Tools View Help

[ untitledd.pr B

D- qﬂ' @| > QEQ E ’. [ hﬂ» . 2] x ‘F‘ - {- -}|C:'-.ngar5"-.:ui?u

£ SourceConsole -| Object]

1# -*- coding: utf-8 -*- =
3 e Usage
3Created on Mon Jan 1 17:28:17 2818
4 ) . Here you can get help of any object by pressing Ctrl+l
g'f;‘::‘th”r': Yuzheng.Cul in front of it, either on the Editor or the Console.
7 Help cam also be shown automatically after writing a
g left parenthesis next to an object. You can activate
this behavior in Preferences > Help.
W

Variable esplorer | File esplorer | Find in files | Help | Static code analysis

[0 Consele 154 3

LB

32 bit (Intel)]
Type "copyright", "credits" or "license" for more information.

IPython 6.1.8 -- An enhanced Interactive Python.

In [1]:

Python 3.6.3 |Anaconda, Inc.| (default, Cct 15 2017, ©7:29:16) [MSC v.150@ A

L

TPrthon console | History log

Permissions: RW  End-of-lines: CRLF  Encoding: UTF8 Line: 8 Column: 1 |Memnry: 53% |

i A-14

2. "NE Python & B M

Spyder £ It & ¥ 5¢

Python 15 F &M T K E T MR B H & g bl 28w A
6] s R 1 7 S AR AT B A L U HE JC M 2% 1 17 0L T AR B Python G 5F Fil bR
B Bl AR 28— B R SR U Bl B U7
B . 15m) Python ‘B M (https://www. python. org/) , 3 B 5 “ Documentation”,



Pyvthonid s HEbl
1

mE A-15 .

#~ @ https//www.python.org/ £ - @ Python Software Found.. & @ Welcome to Py..

Python

@ python’ o I

About Downloads Documentation Community Success Stories News Events

Functions Defined

The core of extensible programming is defining functions.
Python allows mandatory and optional arguments, keyword

arguments, and even arbitrary argument lists. More about

defining functions in Python 3

11235813 21 34 55 89 144 233 377 616 987

& A-15 Python B ¥

E$E T 2% Python 3 AY#S B XA, 5 Python 3. x Docs” , W& A-16 i/ .

@- " https.//www.python.org/doc/ P~-am DigiCert ¥R & & Our Document... % |

b0 bls oacd o O 0 0
5T L ale L] L] L L L] L]
D ) . 0 = »
Ll L L] L) 1" L)
-
L] L]

Python 3.x Docs Python 2.x Docs

Kl A-16 T #k Python 3. x Docs 3%

T %k Python 3. 6. 4 @985 £ %5 B CHY . i “Download these documents”, 1l
&l A-17 B,

SeAb B UCT 2 HT ML k% =Y A5 B SO [ o H 42 i = Th g, nl o 4
T B i R AR s 3 B il a0 5 B 5 B . £ i “Download” . F 2 * HTML” 4§
LY B SOk an sl A-18 Bz

BB 258 iy A5 B SCRS , i TR B 48 E SCF e . 8 B /Y R SR, 3603

> R X
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b'-“l (= - |# https://docs.python.org/3/ £ - & H DigiCert #i8 © | [# 364 Documen._.
@, Python » |[English w||3.64 | Documentation » [Quick search |[ Gol |
Downices Python 3.6.4 documentation
Download these documents
) Welcome! This is the documentation for Python 3.6.4.
Docs for other versions
Python 3.7 (in development) Parts of the documentation:
Python 3.5 (stable)
Python 2.7 (stable)
Old versions What's new in Python 3.67

or all "Whal's new" documenls since 2.0

Installing Python Modules

Other resources
installing from the Python Package Index & other sources

PEP Index Tutorial
st start here Distributing Python Modules
Audio/Visual Talks Library Reference publishing modules for installation by others
Kecp i under your plicw Extending and Embedding
lutorial for G/C++ programmers

Language Reference
describes syntax and language elements P‘ythun IC API

Python Setup and Usage reference for C/C++ programmers

how to use Python on different platforms FAQs

K A-17 Python 3. 6.4 T %% v @]

'0 @- | ®] https://docs. python.org/3/download html £ - @ Python Software Found... &| ) Download —P... x ||

#, Python » |English  V|[3.6.4  “|Documentation »

Download Python 3.6.4 Documentation

Last updated on: Jan 06, 2018.

To download an archive containing all the documents for this version of Python in one
The numbers in the table are the size of the download files in megabytes.

Format Packed as .zip Packed as .tar.bz2
PDF (US-Letter paper size) | Download (ca. 13 MB) | Download (ca. 13 MB)
PDF (A4 paper size) Download (ca. 13 MB) | Download (ca. 13 MB)
HTML Download (ca. 9 MB) Download (ca. 6 MB)
Plain Text Download (ca. 3 MB) Download (ca. 2 MB)
EPUB Download (ca. 9.0 MB)

These archives contain all the content in the documentation.

& A-18 T E“HTML”#& 2195 B SC#Y

“index. htm!” {4, 3R A FTH W& A-19 Fros .

T AR — RO nTHE A b AR A3 R HE P g A O
R Go ™ F 4l i Bl A-20 JilT i .

AL s LR B Python [N 2 pR &L open™ B A5 Bl O ] 72 &1 A-21 B 7R i 48 R
zk Hoh 3R 25 A “Built—in Functions” B0y “open” R, WA A-21 F7s.

L A-21 iy open” BR U 42 , W] 45 B Bl A-22 /R 1Y “open” oK BLHY 1T
AMiE S B FE



Pythonif s Hhil

E(E) » OPython » python-3.6.4-docs-html v || #3E="python
8 & A EHEN
A genindex-E.html 2018/1/6 7:21
™ genindex-E.html 2018/1/6 721
% genindex-zE.html 2008/1/6 721
% genindex-{7].html 2018/1/6 7:21
A genindex-fE.html 2017/9/1 16:36
% genindex-fir.html 2017/9/1 16:36
- genindex—ih’rml 2008/1/6 7:21
A genindex-i&.html 2018/1/6 7:21
A genindex-#H.html 2018/1/6 7:21
® glossary.html| 2018/1/6 8:08
# indexhtml 2018/1/6 8:09
A license.html 2018/1/6 8:09

K A-19 FTH“index. html1” {4

) Welcome! This is the documentation for Python 3.6.4.
Docs for other versions

Python 3.7 (in development) Parts of the documentation:

Python 3.5 (stable)

Pythen 2.7 (stable)

Oitt vwrskns What's new in Python 3.67?

or all "What's new" documents since 2.0 .
Lo — Installing Python Modules

PEF Index Tutorial

1(<)[€] ExoPython\python-3.6.4-docs-htmiindex htri P+ & @364 Documen.. x

#®, Python » [English  v|[364 | Documentation » | ][ Go] || modules|
peirauas Python 3.6.4 documentation

Download these documents

installing from the Python Package Index & other sources

l A-20  BR LN E

@ file:///E-/OPython/python-3.6.4-docs-html/search.htmI?q=open&check keywords-yesé © ~ & | @ search —Pyth... x ||

open lugeatch,

Search Results

Search finished, found 272 page(s) matching the search query.

« [8] aifc.open (Python function, in 22.2. aifec — Read and write AIFF and AIFC files)

« [8] bz2.0pen (Python function, in 13.3. bz2 — Support for bzip2 compression)

+ [ codecs.open (Python function, in 7.2. codecs — Codec registry and base classes)
+ [&] dbm.dumb.open (Python function, in 12.5. dbm — Interfaces to Unix “databases”)
- [&] dbm.gnu.open (Python function, in 12.5. dbm — Interfaces to Unix “databases”)

» [ dbm.ndbm.open (Python function, in 12.5. dbm — Interfaces to Unix “databases”)
- [ dbm.open (Python function, in 12.5. dbm — Interfaces to Unix “databases”)

« [E] distutils.text_file.TextFile.open (Python method, in 10. APl Reference)

- [&] gzip.open (Python function, in 13.2. gzip — Support for gzip files)

« [E imaplib.IMAP4.open (Python method, in 21.15. imaplib — IMAP4 protocol client)
« [&] io.open (Python function, in 16.2. 10 — Core tools for working with streams)

» [E] open (Python function, in 2. Built-in Functions)

- [&] os.open (Python function, in 16.1. os — Miscellaneous operating system interfaces)

« [&] Izma.open (Python function, in 13.4. 1zma — Compression using the LZMA algorithm)

P A-21 % SO/ 132 B PR % open

> R X

(%
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)@ file///E:/0Python/python-3.6.4-docs-himl/library/functions.htm[?highlight=open#oper © = G @ 2. Built-in Func.. x pa
|open(iile, mode=Tr', buffering=-1, encoding=None, errors=None, newline=None, closefa=True, opener=None) |
Open fife and return a corresponding file object. If the file cannot be opened, an 0sError is raised.

file is a path-like object giving the pathname (absoclute or relative to the current working directory) of the file to be opened or an integer file descriptor of the file to be
wrapped. (If a file descriptor is given, it is closed when the returned I/O object is closed, unless closefd is setto False )

mode is an optional string that specifies the mode in which the file is opened. It defaulis to "r* which means open for reading in text mode. Other common values
are 'w' for writing (truncating the file if it already exists), "= for exclusive creation and 'a" for appending (which on some Unix systems, means that a/l writes ap-
pend to the end of the file regardless of the current seek position). In text mode, if encoding is not specified the encoding used is platform dependent:
locale.getpreferredencoding (False) is called to get the current locale encoding. (For reading and writing raw bytes use binary mode and leave encoding un-
specified.) The available modes are:

Character Meaning

it open for reading (default)

W' open for writing, truncating the file first

"x! open for exclusive creation, failing if the file already exists
4= open for writing, appending to the end of the file if it exists
'b! binary mode

5 text mode (default)

T4t open a disk file for updating (reading and writing)

o universal newlines mode (deprecated)

B A-22  FRILCH S o8R0 1 74 A H 38 B

3. Python 1 &3AZE

) AR MR R IAK
Python MBI SRMAE S R AT R, AR B 2R 04 E 2
AN FEV YA i HoxX Le A a] U T AN [ 9 28 B, AR s 334 09 A8 FH AU £ 44 AR
FHE Z [F] B2 — A OCHK S8 B A AR AT — AN A G YT, Al integer 1) string,
(B A LR, — P ZEEAA UERTIE DS HESZERNRY
Python AL MU ER R 375 AR KAYA[E R I #Y J2 Pascal 3 2 5000, B]
LA e B B A HAE y A i AT B sl R 21K . Python A 2345 %€ T @ 2
EI{J_%:-..H%E—’HE@E@P%%—E&EUDID SR B AR DEJZ I 4 A= 4% 02
WL BT O, Spyder 48 BT & 30 55 B0 K B9 B2 4 A =8 AF Dy 4 ik =
rﬁiﬂﬁu
FATLL— 7 % 356 B Python #7228 &3 AT AL, - BIACAS 20 F Flras
#1) R AR R IL A
# ZAITR
principal=1000 # A%
rate=0.05 # |3
numYears=10 #4-%%
year=1 # N5 1 FH G
while year<=numYears:
principal=principal ¥ (l+rate)
print (year, round (principal, 4)) #%iH 40 A4 (PR & WA A T
print ("$3d $0.4f" % (year,principal)) ##:{bfiith, yvear A 3 i B %L,
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principal A 4 /N lj;i
print ("{0:3d} {1:0.4f}".format (year,principal)) #H format PR EU{H A
Fes AL S |
print (format (year,"3d"), format (principal,"0.2f")) # H format PR :
BUABAR =Xk 5 E
year+=1 :
) A ) i
Python 55 i else P A~ SC#E F2ok SE B S AT . Ho if il else :
T 1 TR IR FR 0 H else FADRFTBERY, YA ZIH £ 4
[ o 38 6] orand FI not S5 R 4 AR AR AL L SE B A T 5
Python i F ALK C i 5 P Ay switch/case if 1) 2k SE P 2 K/ AF L %, E
(HR] DA FH elif /) ok SE B X > DI RE . :
FATLL—Ax Bk U Python iy 5 B 2R3 A . - B A0 R B :
#2) F M ik ) i
x=3 |
y=8 |

if x<y: 195

print ("x is less than y")
else:

print ("x is not less than y")

if x<vy:

pass #0|&# — &2l AW AT
else:

print ("Program Executinge« -+ ")

#fiHH or.and Fl not FHE S 2H A /K £ 14 38
name="Alice"
type="private memory"
age==6
if name=="Alice" and type=="private memory" and not (age<4 or age>8) :
print ("Passed!")
else:
print ("Failed!")
#H elif R Z XMEER
suffix=".9pg"
context=""
if suffix==".htm":
content="text/html"
print ("The content is:",content)
elif suffix==".Jpg":

content="image/Jjpeg"



print ("The content is:",content)
elif suffix==".png":

content="image/png"

print ("The content is:",content)
elif suffix==".txt":

content="text/txt"

print ("The content is:",content)
else:

raise RuntimeError ("Unknown content type!")

3) SCAF B Fan A il i

Python i E N E 1 open() pREH T3k [a] — />3 A S XF 42, 3@ 3 i+
T G0 7 15 AT LA RAT 25 B SO R AR S anilil % SO X 319 readline O J7 325 /]
DATEBCSCAr — A7 B9 A 0B N 28 B0 06 1947 45 2 /Y A7 47 0 BE [a] I e B, (i ]
readlineO) 7113 2 XSS R BT KR Al 25 20557 88, R o 7 3 BC— A~ SCHF Y
PN T B EE—1T . B3 readlineO) iR [l 25 {H M 1k .

12 openO) RELAT H SCAF B vl 38 b 1% A 55 7€ 19 Z 80, = AT SCHR RS O
196 2L WAL A e S 80 R B DL H 32 g 08T IR SR 8 A wP S 8t R LA Al 5
HIE AT IS 5 B A rw” Z 80 R B LS g9 2 4T F (. Python 3 F v
i ] LU HY inputO) ek 52 3032 5 b 352 U P B9 5 A

FATLL — 475 4] ok 36 B Python i 5 89 3CF 5 A A% i 7 1 AC RS a0 |
FIT 7S 6

#3) SCAF Y B A F g o
# BRSO N, 10 P B
f=open ("news-today.txt","r",encoding="UTF-8") #iR [B] — /X4, X
PENE et , T uTE- 874 i 75 2, "o s KL R B I AT S
line=f.readline ()# 8 H readline () Fik, HIKiEN—fT XA E
while line:
print (line,end="") #fi M HNE, H ZBEHITHF
line=f.readline () # AU F —17, HF line [HAS
f.close /()
# 1] for 1825 i SCHF N %
for l1ine in open("news-today.txt","r",encoding="'UTF-8"):
print (line,end="\n") # i th BLHCAY N2, HF 0 BEATE5 R A7 15
f.close ()
#0  i 5B S
file out=open ("out.doc","w") # FHE —1 L "out.doc", "w" L LU HIE
X ATH
principal=1000 #4A%&
rate=0.05 #f| 3R

B Ry E B ORAFRAAFB YWD

i vk 5 uoypfd



print ("The content is:",content)
elif suffix==".png":

content="image/png"

print ("The content is:",content)
elif suffix==".txt":

content="text/txt"

print ("The content is:",content)
else:

raise RuntimeError ("Unknown content type!")

3) SCAF B Fan A il i

Python i E N E 1 open() pREH T3k [a] — />3 A S XF 42, 3@ 3 i+
T G0 7 15 AT LA RAT 25 B SO R AR S anilil % SO X 319 readline O J7 325 /]
DATEBCSCAr — A7 B9 A 0B N 28 B0 06 1947 45 2 /Y A7 47 0 BE [a] I e B, (i ]
readlineO) 7113 2 XSS R BT KR Al 25 20557 88, R o 7 3 BC— A~ SCHF Y
PN T B EE—1T . B3 readlineO) iR [l 25 {H M 1k .

12 openO) RELAT H SCAF B vl 38 b 1% A 55 7€ 19 Z 80, = AT SCHR RS O
196 2L WAL A e S 80 R B DL H 32 g 08T IR SR 8 A wP S 8t R LA Al 5
HIE AT IS 5 B A rw” Z 80 R B LS g9 2 4T F (. Python 3 F v
i ] LU HY inputO) ek 52 3032 5 b 352 U P B9 5 A

FATLL — 475 4] ok 36 B Python i 5 89 3CF 5 A A% i 7 1 AC RS a0 |
FIT 7S 6

#3) SCAF Y B A F g o
# BRSO N, 10 P B
f=open ("news-today.txt","r",encoding="UTF-8") #iR [B] — /X4, X
PENE et , T uTE- 874 i 75 2, "o s KL R B I AT S
line=f.readline ()# 8 H readline () Fik, HIKiEN—fT XA E
while line:
print (line,end="") #fi M HNE, H ZBEHITHF
line=f.readline () # AU F —17, HF line [HAS
f.close /()
# 1] for 1825 i SCHF N %
for l1ine in open("news-today.txt","r",encoding="'UTF-8"):
print (line,end="\n") # i th BLHCAY N2, HF 0 BEATE5 R A7 15
f.close ()
#0  i 5B S
file out=open ("out.doc","w") # FHE —1 L "out.doc", "w" L LU HIE
X ATH
principal=1000 #4A%&
rate=0.05 #f| 3R

B Ry E B ORAFRAAFB YWD
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numYears=10 # 4%
year=1 # N5 1 FH1H
while year<=numYears:

principal=principal ¥ (1+rate)
# print("%3d %0.4f" %(year,principal),file=file out) #R XM ZEHEH
A BJE

file out.write("%3d %0.4f \n" %(year,principal)) # 10 X R P H A
eI

vear+=1

file out.close ()

# 3¢ H. 2 Far A H1 5
name=input ("Enter your name :") #1F ITPython console H B A 24 5

print ("Your name is ", name) # f i /R 19 % F

4) F4FH
Python & & o] H =F G F 47 &8, 20 9 28 F 47 R e 5] 5 0 WL

Gl e =5, @ FAT B A 6 51 2 R XS N LR R . Ho,
A~ =515 Z 18] B8 B A SCR ARG o 74 53 59 N T FH B 5] = R XL |
SR E W FA B LAAE— 28T . Python i 5 B 5457 BB 4768 15 F 45 7 41
ey DRI AT DL RSP = 5K e IO A 6 P B sl 0 AT, RGN 0 JFdR
e BRI AT Rk ] DU "I AT . AR AT AR Ol B A
Python AN 2x H 85 45 £ 1Y N 25 e 2 i A B D 2500 (B AT LS A int O B float O
PRI . QMR AT 8 P 0 R (R . G 2R o K SRR B 40 O 5 T R DU o 2 (o
str()mﬁo

FATLA— 17~ 80k 5 B Python 1F 5 89 747 82 824E . s SRS an R BT
#4) FAF B A e ik

a="Hello Python"

b='Python is groovy"

c="'"'"' Content-type: text/html

<hl>Hello Python</hl>

Click<a href="http://www.python.org">here</a>.
print (c)

d=al[4] #d="o"

e=a[:5] #e="Hello"'

f=al[6:] #f="Python'

g=al[3:8] #g="1lo Py'

h=a+" This is a test!" #h="'Hello Python This is a test!'
#FAF H B, I AT 1Y 2 AT R PR

x="37"

> R X

197



By E B ORAFRAB YN D

CERU WU — mR E B RFREAB D TA N D

198

y:"86"
z=x+y #z="'3786"
# EPATECAITR, B M int () B float () 55 pRECK 747 o 56 30 00 BUE

w=int (x)+int (y) #w=123

i="3.14"

j=float (1) #fHH int (i) W& 45
R B 5% 8 747 5

s="The value of x is "+str(z)
5) %3k

Python i 5 7 HY 41 22 2 H AR 20 R A LR e 41 8IS T O 46 5 gl Al
DL EE S 2t ml fg ] listO RRECR B S 2=, FI R R T2 0 TFH iR A9 B %L,
{5 append O pR 250 AT R 5 9 BUIE B I 2 51 KK FE . ] insert () pR 250 ] R 5 7Y
BUE IR A RN R ERTIALE

SR AT A SR E R 2R B Python X 4, i HoAh 532, mES R PHS
HY & T A 2 IR G A REVI ) 2]

FATUA— 1 7n K B Python i & BY S ZREAE  n BIACHS W R i

#5) %) 3 K H W H

fruits=["Apple","Banana", "Orange", "Pear"]

a=fruits([2] #4558 AN Orange

fruits[0]="Cherry" #fruits W —W N A "Cherry"
fruits.append("Strawberry™) #"Strawberry"#MNE] 1T ¥ LK KE
fruits.insert (2,"Blueberry") #'ﬁ'%%lﬂg 2 A XA E, i A"Blueberry"
b=fruits[0:2] #$ W F5|FE W H), R ['Cherry', 'Banana']
c=fruits[2:] ##HWF5|FE (VI F),1& [l [ 'Blueberry', 'Orange', 'Pear', '
Strawberry']

=[1,2]1+[3,4,5] #4582 11,2,3,4,5], H+EEY#

e=[] #8I&E 1= ﬂi‘:

f=1list () #G|@B—PFHE

g=[1,"Dave",3.14, ["Make", 7,9, [100,101]11,10] #¥EHHLET A EZEE
KB python X4

gll] #1_|_] Dave

gl[311[2] # I_I 9

g[31[3][1] #3i&[H] 101

6) Judd
Python ify 5 i G SO AL R # g B, HUT 240 — AR A [R5 = v Bl AT 42
govdH . WATEMEAT DA E 0 NILEM 1 IR Iud . MR . W

T LA B 2R AR T 2 b (. SR T o 3 AL A o 2 4 T 2 A —
QH;H E-
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JAE JUHH S Y R A E S A =M ) Canzg 51 U i &£ %) B A& T
Hig ABEBRERNE LIRS R G ocH PR ITR . ek m A ST
PRI OCER) « XU 2R A B — At 240 20 ALY B — X 4 A
e AT H g A SO BR 0TS AN TR R BV RS

FATUA—7n BK B B Python i J Y JCAH EAE , 2 IS U R B

):-%u'fﬁ_

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
6) JC2H Jx H i :
stock= ('GZMT', 10000,785.71) # HEA+ES 6@ 6H :
|
person= ('First Name', 'Last Name', 'Phone Number"') #H—]ﬁﬁ%ﬁﬂ@ﬁ?ﬂ :
a= () #0 7 (FoLd) |
b= ("name",) #1 Jtd (F ZH/FMNIES) |
|
name,shares,price=stock #¥ICHME N —HZL & :
first name,last name,phone=person #¥ U H v —HZE G :
#fportfolio.csv P& T % A "CcOoDE, SEC NAME, CLOSE, SHARES" :
|
filename="portfolio.csv" I
|
portfolio=[] :
for 1ine in open(filename) : :
PP . . |
fields=1line.split(",") #H&irXlnA—1FFE !
code=fields[0] #&HUIF5 5 1FE
sec:_name=flelds [1]
close=float (fields[2])
shares=int (fields[3])

199

stock= (code, sec name,close,shares) # Al HE#— 1 ond (code, sec _name,
close,shares)
portfolio.append (stock) #$Fic% 18 24| £ A
portfolio[0] # iﬁj.‘l 4 ('600000.5H', " AKHRAIT', 12.69, 10000)
portfolio[0] [0] #%iiH N '600000.5H"
portfolio[0] [2 #ﬁluf{‘;j'-j 12.69
# AR BOZ R A & B
total cash=0.0

[0
[0

for code,sec name,close,shares in portfolio:
total cash +=close * shares

total cash #50 B RO

BE: 35

Python i 5 HESH T E —HLIFHIXT L. H setO RREBIEE S, BB
Sl R Mo ANE L ERZILTHY . Lk%iﬁﬂ%ﬁ%ﬂﬁf"%’%l-ﬁt% EAETHILE
AR EE  WRIKEAESHFEEEN LR N H SR 7 —

%%iﬁ—%ﬁ%ﬂﬁ%ﬂ’ﬁ*ﬁu%%mﬁg\%%fmxﬁﬁ:%%o

AT —Am B K i Python iy 5 098 & #4E o BIACHES Qi R B

7) 2 E K H A
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#sigs N (3, 5,8, 'y', 10, 'H', 18}

t=set ([3,5,8,10,18,"'y", 'H'])
L élilﬂ:éﬂ‘j{' llilr 'H';'P'f'ellf'h'f'l';'n';

s=set ("Hello Python") # %
o', 't', 'y"}

a=t|s #t fl s WIFLE

b=t&s #t il s [1Y2CEE

c=t-s #t M s MEE FE t 9, HAE sP)

d=t"s #t il s 4 (7F £ B s o, (AR [RIEE L BEA7E & )
t.add('x") ##IN—

s.update ([8,18,28]) #1F s & IME I

s.remove ('e') # Mg e

8) F il
Python if 5 P 7 M2 — N B AL 4H sl #1922 Hovp Ao & 3 o #E (key) K 5|

HUXT R . A AT o2 i W AY B S A L (H A w] DU A H At 7Y Python Xf R AF
HEIERY NEE AU . 5 B R 2 H R A7 M X RANGEAE s 2, [
HENTRNEA] LURA AL GnR A RB — A T2 i i pir A7 SC 8 5, W) 5 200
SR Ry 5 R B AT

FATUA— A n Bk BB Python % & 09 7 LR AR /R IS 4 R Frois

#8) - i K H v H
stock={"code":"600000.SH","sec_name":"{H KE17", "close":12.69,
"shares":10000} #@)% 5 i
stock["code"] #1R[®] 600000.SH
total=stock["close"] % stock["shares"]
stock["shares"]=500 # BN X2
totalZ2=stock["close"] % stock["shares"]
stock["date"]="2018.1.10"
stock #Hitli {'close': 12.69, 'code': '600000.SH", 'date': '2018.1.10"',
'sec name': " AMIT", 'shares': 500}
a={} #0857
b=dict () #ffi/] Python X F dict Al F il
keywords=1ist (stock) # 3k BT B ¢+
del stock["sec name"]
stock #Hiiili{'close': 12.69, 'code': '600000.SH"',
'date': '2018.1.10", 'shares': 500}
prices={"600519":747.93,"603444":204.74,"603833":139.03,"603180":
137.65,"603160":93.35}
p=0
if "600519" in prices:
p=prices["600519"]
else:

p=0.0






def divide (a,b) :

g=a//b

=a-g*b

return (g,r)
i Vil FH pR %
result=remainder (93, 20)
quotient, remainder=divide (93, 20)
result #4550 13
quotient $EE A 4
remainder #4555 M 13

By E B ORAFAEABA Y N D

count=0

def modifyGlobal () :
global count #BR & R/LwMEN, FTEZBHEH global X F =
count +=1#Ek 4 2 mEM{E

return count

modifyGlobal () #iR[HE N 1, 2 U 45728 545 2k )

Python i 5 147 —F ek ZCHFR O B 24 oK BB lambda ok 2R, 3 H S22 —
202 Ao A h TR B PR A HR R R ) AR 120 R B A5 R B2 R A IR PR . B
4 BREUE I8 3 lambda SCHE T E AT XA S8 7 1A 0l 19 2 S0 A2 1 < 3,
{I1IEAE 7 B Y 2 — N B 44 R R

s a4 3 A 24 ROV RS 7R ]

# B 24 PRRUR B 1

def short func(x):

CERU WU — B E B RFRREARB D TA N D

return x ¥ 2
equiv_short func=lambda x:x * 2
# U PR ik, B 2 2R A )
resultl=short func(2)
resultZ2=equiv _short func(2)
i BE 24 PR RN 1] 2
def apply to list(a list,f):
return [f(x) for x in a 1ist]
ints=1[3,6,1,9,0,18]
apply to list(ints,lambda x:x * 2) tmas RN 16, 12, 2, 18, 0, 36]
i B 44 pREUR ] 3
strings=['foo', 'card', "bar', 'bbbb"', 'cddc']
strings.sort (key=1lambda x:len(set (list (x))))
strings #fﬁu.[ i};%ﬁ [ "bbbb', '"foo', 'cddec', 'bar', 'card']

11) X4 FZ
Python i& & —VIER 2 X 42 . X4 b N 30 B dE Fn 25 Ay i 20 Bl 3 88 )y s



Pyvthonid s HEbl
1

SPAT5 X SE B AH OC 1Y 25 Fh R AE . TR s ] rh 7E Ab BRAR AT R OFN B 3R X A i
N BRI, B 2B T X% M k. Python if 5 W dir O p& %L 0] 51 H |
P Bl . class i) a] @ SOBTB9ZE, DASEBR I M X S dm e . K i
SCRE R defl 3840 SOBTBY I ik s B TR IE — D S EG AT X 24 5, i
RIGLE XS AR N selfo 35 Kokt RE 1k 0 Fr A #5348 #8 as 2 8 =X 51 H
sell 284, LIXAUT R th M4 R B89 7 2 R R By 7 5, N init H 61 @ X :
S IE VA% Z |
object JT T Python JSRIA AT i

> R X

AT UL — A7 4] Ok 156 B Python & 5 89 X7 2 M2E 09 B4 . m 4SS a0 T
FiF 715 &

#3.11 MZ 5K

items=[1,45,67,89] # @& —/ %%

items.append (67)

items

dir(items) #FJH X4 items 0] H Y ik

items. add ([112,113]) #iR[l[1, 45, 67, 89, 67, 112, 113]

#class 5 SR G A 525 &

class stack (object):

def init (self):
self.stack=1[]
def push (self,object):
self.stack.append(object)
def pop(self):
return self.stack.pop()
def length(self):
return len(self.stack)
s=stack/()
s.push ("David")
s.push (34)
s.push ([1,2,3])
x=s.pop () #1&PM[1, 2, 3]
y=s.pop () #i& (Al 34
del s #MERX 4 s
dir(stack) #U\:@lﬂm’q?ﬁ%@ﬁﬁ]r‘“figm,dir(} PRZE e ) gk R H object
B —LH:, e A A TRATH E X push () vpop () il length () =P F ik,

12) %

Python if 5 AR R Pz AT H BRIk B W & FEREF &1L, HE2& . F 1A
VIEH] try F1 except 74 A $2 I 40 PR X S mT 587~ A2 19 53 . 1 HRF ] 587 A2 57
RIS BOAE try wf m) v, SRR QR X S AR 7 A e U 2 R AR A 35S R AR
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i 25 except U g ACHS . W RIZA B ISR . except A B iy A A 0 9 2
f% . AbFRSESH R RS PAT B ARG — 1 except {UISHL S THTAYTER] .
FAMTLL— D m k5B Python i 5 1Y 5 5 82 4E . n ACHS 20 B B .

#12) 5
#7730 1 AFR SR B S B, BRI 4k 2 00T
Lry:
f=open("result.csv","r")
except IOError as e:
print (e)
print ("Program end! \n") # % S AT , FE e B
#7320 AAETR SR A5 SN, B b W gAY
f=open("result.csv","r")

print ("Program end! \n") #iZign A i AT, B E 2Pl

13) itk

i 3 2 AR AT R R O T AR, AT R AR o 2 S
M, Python SRV HEE SURA — A4~ SO v SR I 70 At 72 1 R A AR vhols HoAE
BT A ZEATEAIH, nDRE A OG89 1 ) FLE SO A B B HE] 44 19 SO b G
L IZ M G B py) .

B H AR i iz R e 75 8 H import 4], import i) & 1 —
AN A 44 2 ) IR iz 24 2 B AT S py UM CR T iE ). BAE T
A JG Vil iz 2 25 [ N 25 . HZ 0 iz s e i) 2 FRAVE o ag B ml 4 2R 22 fif
AR B 24 FR S AR, H95 35 4F import B4 J5 N as BRGEFFEI AT, 4 5 5
B FLAR R & T AR 5 AT A 44 25 8], T S from 1)

Eixt g —4E A8 H dir s a] RIS A ) N 2R

FATUA— D 7s 5k 58 B Python & 5 85 g #524E . on G 4CHS 20 R Fos .

# 1 :div.py
def divide (a,b) :
g=a//b
r=a-g*b
return (g,r)
#13) Bk
import div
a,b=div.divide (1879, 51)
import div as fo
a,b=fo.divide (1879,51)
dir (diwv)
dir(fo)
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1. numpy

numpy ) EEXRZFERXBITCRAZHERAH . X2 — DA o R 2 —

FRPRR GE o — P IERBOCHRT I W IL R R GAF Z2I0R 2 8F) . 7 numpy
1 4 i (dimensions) Y YE#H Caxes) » 31 790 VERE (rank) .

nFaph L FRATH arr 78 numpy BCH X4, [AI B A5 E 0 F 5] A .
import numpy as np

1) B B fan AR
np. loadtxt('file. txt") ; PSP file. txt” 1 5 A ZHE FF 1% [Pl ndarray Xf 4
np. genfromtxt('file. csv', delimiter="," . M “file. csv” 1 7 A Z 98 7F

1% 0] ndarray X} 4

%

X %

np. savetxt('file. txt',arr,delimiter=") . J Z 4 % A7 R “file. txt” L}

np. savetxt('file. csv',arr,delimiter=",") . B &4 17 A “file. csv”

2) A

np. array([1,2,3,4,5.6 ) A3 —4E %04 1 1% [0l ndarray Xf %

np. array([ (1,2,3),(4,5,6) ). A5 4204 H 3R 9] ndarray X 4
zeros(3) : BIEH K E N 3 B —4EEAH HEAH LK 28 0.1 [A] ndarray Xf

np.

L

np. ones((3.,4)) . A@ 3 X4 B 484 HEH It Z ¥ A 1,1k 0] ndarray

np. eye(5): B —4~5X5 8y "4ERAH HXT ML TR0 1, HAth ot = ¥ 8

0,1& [f] ndarray X} 4

np. linspace(0,100,6); & —4E%4H HHICE R 0 & 100 Z [H]#Y 6 ZF47

B, 1k 8] ndarray XJ 4

np. arange(0,10,3) ; a4 H HHE I TE ML RS PR 3. HE

/T 10 BT Z0H . 3R 9] ndarray X4

X %

np. full ((2,3),8): A% 2 X3 480 H H H A e &£ ¥k 8.1% [A] ndarray
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np. random. rand(4.5): B4 4 X5 “ 4 A B HFAILE N 0~1 AL
/NE, 1R [°] ndarray X4

np. random. rand(6,7) * 100: @& 6 X7 —4i%tH HHrABAILE A 0~100
HBEAL/NEL, 3% 8] ndarray Xf 4

np. random. randint(5,size=1(2,3)) . & 2 X3 "4 WHH HAICE N
0~4 HYFEPLEL %L , 1% [9] ndarray %f 5

3) AR B JE

arr. size: IR [A1ZU4H arr T ICE 1Y EL

arr. shape: 1R [P 8020 arr B9 4E 20 (A7 20 F1 91 B0

arr. dtype: 1R[] 204 arr " oCE Ay AY

arr. astype(dtype) : sl 5502 arr TPoc R IR R diype

arr. tolistO) : P& arr 5 il 5 #2 >~ Python %1 3

np. info(np. eye) : ArF KT np. eye BY Y

4) 52 il HE R A B R A

np. copy(arr): B HIZ4H arr, 1% [7] ndarray Xf 4

arr. view(dtype) : DAFE5E dtype R HEH arr B Ie R @ A

arr. sort() : HEFFEU4H . 1% [7] ndarray Xf 4

arr. sort(axis=0): &5 & 18 HE 204 , 1% [7] ndarray X 4

two d_ arr. flatten () : P —4EE 4 two d arr ¥ e g — 4E B 2H . 1% |7
ndarray X %

arr. T & AIECA arr 0955 & I 59 B4

arr. reshape (3,4): B804l arr W A 3 17 4 A, A L2 F 45, 1R 9]
ndarray Xf 4

arr. resize ((5,6)) : B ZUH arr 2K 5 17 6 . {HH 0 HF. iR |9
ndarray Xf %

5) HA M BRC R

np. append(arr,values) : 4 arr ¥4 il JCZ&E values, 1% [7] ndarray Xf %

np. insert Carr, 2. values): NE(H arr TF RGN 2 BWIL KR ZHi {6 A L &
values, 1% [0] ndarray X} %

np. deleteCarr,3,axis=0): MERZEL arr 5 3 7 A B JCE » 18 9] ndarray
PO

np. delete(arr,4,axis=1) . MEE arr 58 4 F 7 B ICHE . 1R 7] ndarray
PO

6) A& 5970

np. concatenate((arrl, arr2) ,axis = 0).: ¥ 24 arr2 17 ¢ PF 2 1F 2 4
arrl B KR .1 [0l ndarray X} 4
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np. concatenate((arrl, arr2),axis=1): PfF 20 2H arr2 ¥ 5| ¥ PF 22 768 20 4H
arrl B4, 3% [7] ndarray %} %

np. 5[}11’[(511‘1‘?3): BB arr ¥ 8 3 T 24 . 1% 9] ndarray Xf 4

np. hsplitCarr.5) : #4204 arr MEG| 8 5 BYICE J5 /K FEVPf 7 & 7] ndarray
LOF 1

D BANRS U R T

arr[ 5 ]: R [FIECA arr IYRTI R 5 MIILE

arr[ 2,5 IR W Z A4 arr TTRGIN 2.5 FKGI R 5 LR

arr[ 1]1=4: ¥8H arr BT 0 1 BIOTRBER 4

arril-.»-%]:lo- W B arr 1T RGN 151K 51 R 3 IR ME R 10

arr[ 0:3]: IR PIEA arr RTIN 0 FFEHEY 3 ASICE - Q2R arr Dy Z 4E 502 |
iR [ ZR 51N 0 R Y 3 17L&

arr[ 0:3,4 ]: & [l Z4E80A arr TP RGN 0 IR EY 3 AT 4 S1HY BT A
JLHR

arr[ 0:2]: IR PIECA arr RGN 0 FFEREY 2 ANJCEK . WI2R arr iy Z 48 5021 |
iRm0 JF iR Ay 2 17 2dn R

arr[ ;. 1]: RVECH arr P55 1 5P ATIVICER

arr<<5: IR A Ap R B2 Hirh 20 4l arr /N 5 BYILE A True. K T4 F
5 I ZE M False

(arr1<<3) & (arr2>>5): iR [n] £ /K B H4H

~arr: 1% |A] J/Jwiﬁéﬂ A3 (True 2% 4 False.False 284 True)

arr| arr<<5 | . 21 2 s e N RO O T

8) *fﬁaﬁ%

np. add(arr,1) : HEH arr BYEICEEPIN 1. FF 1% 0] ndarray X4

np. subtract(arr,2) : NEC arr BB JCE AR 2, IFiR 9] ndarray Xf %

np. multiply(arr,3): REH arr B JC R EPFE 3, Ff1& [A] ndarray Xf 4

np. divideCarr,4) : NEAH arr WA JCR AR 4, FF3R 9] ndarray X %

np. power(arr.5): NEH arr BWE T ICEEITHA 5 IR, 3 1% [7] ndarray
LOF 1

9) [i] B R F

np. add(arrl,arr2) . R0 arrl F1 arr2 g9 X)W o = fH N, 3F 1% 7] ndarray
X 4

np. subtractCarrl, arr2) . ¥ B4 arrl Fl arr2 @9 %5F LW Joc 2 AH U, Ff 1% (9]
ndarray Xf %

nu. multiplyCarrl, arr2) . ¥ 204 arrl Fl arr2 @9 X550 oc % AH 3, Ff & [7]
ndarray X%} %

'
&
B

207
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np. divide Carrl. arr2): B 20 40 arrl Fl arr2 B9 % 0 Joc & AH B . 35 1R 9]
ndarray Xf %

np. power(arrl sarr2) : R 204 arr2 TR ICEANE BEA arrl PN LR BY
880, 1% [7] ndarray Xf 4

np. array equal Carrl,arr2) . F)WrZC4H arrl Fl arr2 X5 0 JC Z& & 5 AH A
R [8] ndarray X4 8 40 /R B EL4H

np. sqrt(arr) ;. ITHEEH arr TR ICE B R . I [0 ndarray Xf £

np. sinCarr) : 313204 arr P8I0 FE @Y 1F 5% H (sin() ) , FF1& |7l ndarray Xt

np. logQarr) : ITHZ0H arr PR ICEBY H AR AT EL . 77 1% 7] ndarray X4

np. abs(arr) . B EH arr PR JCE B4 06 {H , FF IR 9] ndarray Xt %

np. ceilCarr) : XJ802H arr R ICER M) _EBCEL . FF 3% 0] ndarray X} 4

np. floorCarr) . XF&C4H arr PAE P ICE ) F ECEL, 3f1& [A] ndarray X4

np. round(arr) : XFECA arr P A LR M4 7 A B, FF 3% 0] ndarray X4

10) GEit4E

np. mean(arr,axis=0); J1 53 84 arr P45 & ®h 19 ¥ {H . I 1% [7] ndarray
X 5

arr. sum() : 1R [AIEXZH arr HH A JCER B9 A

arr. min() : IR [P ZCH arr T/ ICER

arr. max(axis=0). R P EH arr IS EW M 5 KL E

np. var(arr) : IR [BIEH arr PETH ILRE Y i £

np. 5‘[d(f1rr”1}{15—1) 1R [P EC2H arr W §8 & WP s fE 2=

arr., corrcoel () ; IR [AIZ0H arr P JC R BYAH L R 4L

2. Pandas

Pandas H 4 T 176 {11 65 U 45 5 340 J0 25 b4 11 2 0 B 4005 2% K
oF B . H o P 3 BRI 45 M) 22 DataFrame 1 Series. Mt4b, FEATLL df fLFEA4F
= HJ Pandas DataFrame XJ % ,s {4 & Y Pandas Series %] 4 . [7) B} F& ] 75 &
fan FEISIA

import pandas as pd

import numpy as np

D 5 AR

pd. read_csv(filename) . M\ CSV 045 A B #

pd. read_table(filename) ;: M FR %€ 73 [f £5F 19 SCA SO A 2 P8
pd. read_excel(filename) : M Excel X5 AZHE
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. " X
pd. read sql(query. connection object) : M SQL F&/JFE 5 A% 5 lé
pd. read json(json_string) : M JSON #% =i =47 &2 5 A B ¥E B

pd. read html Curl): ## #1 URL.F4&F & sk &% HTML C 4, fif B H /@
tables 4%

pd. read clipboard() : MAREY AL G e 38 BN 2 s FFAL 25 read tableO)

pd. DataFrame(dict) : MFH X% 5 A28 . Key 2791 44 . Value =28

2) R

df. to csv(filename) : 5 H 2 HE 3| CSV 4

df. to_excel(filename) : § H 245 7| Excel X4

df. to_sql(table name, connection object) : 5 H 23] SQL F

df. to_json(filename) : UL Json #% =05 H 2045 21 SC A SO

df. to_html(filename) : T H (4 #) HTML SCF

df. to _clipboardO) : 5 H 2 4% 21 kL NG H

3) AR 5

pd. DataFrame(np. random. rand(20,5)) : % 20 17 5 %] g% B §IL 2 4 5% 7Y
DataFrame X} % 209

pd. Series(my_list) : M A IEACKT S my list @) @ — > Series Xf £

df. index = pd. date_range('1900/1/30', periods=df. shape[ 0 ]): & Jj—
A~ H &5

4) A A B

df. head(n) . & F DataFrame X2 8 H[ n 17T

df. tail(n) : &% F DataFrame ¥ £ )/5 n 11

df. shape) . £ FH TR %L

df. infoO : EH RG] EIE KB ANAFE L

df. describe O . & F FH B L S5 T

s. value_counts(dropna=False) : A& Series X % 0 ME—{H FT %L

df. apply(pd. Series. value_counts) : £ & DataFrame X} % v & — 41| g4 M —
(R IR

5) K 1E B

df[ col]: HYE 4 . 3 LA Series B IR [n] 5]

df[ [ coll, col2]]. VL DataFrame Y1 =i [7] £ %1

s. iloc[ 0] %7 & ot BUE IR

s, lOc[mdex one'|. R G| oL B Hs

1 OC[O*:]: l_l—l%—
{ ilOC[Oa‘U]: iR [l 5 — S i 55— o R
6) K iF B
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df. columns=['a",'b','c'|: EH ¥4 ¥ %4

pd. isnullO) : KA DataFrame X2 By 25 {H . 37 1% 7] —~ Boolean & ZH

pd. notnullO) : ¥4 DataFrame X4 h i dEaS{H . Ff1& [l — > Boolean % 2H

df. dropnaC) : MER A & S{HEHBAT

df. dropnaCaxis=1): MR A £ & = {H YA

df. dropna(axis=1,thresh=n): MEEIrA /N n PAESHITT

df. fillna(x) . H x & # DataFrame X2 H A Y55 1H

s. fillna(s. mean()) . FHY{HIE T IFA /Y na

s. astype(float) : Bf Series 1Ay Z P52 A 80 P A float S HY

s. replace(1,'one") : H‘one’fCEEE T 1 BH

s, replace([ 1.3 ].[ 'one's'three' ) : FH'one'fC#E 1, H'three'ft % 3

df. rename(columns=lambda x: x + 1): it H X 4

df. rename(columns= {'old name': 'new name'}): P T LA 44

df. set_index('column one") : H K&K 5|7

df. rename(index=1lambda x: x + 1): #t T HL KT

7) P Ab PR . Filter.Sort fl GroupBy

df dflcol] > 0.5]: ##F col 5 H’Jfﬁ?‘(ﬂ“ 0.5 HYAT

df[ (df[ col |=>0.5) & (df[col]<0 7). P& col HME KT 0.5 H/NF
0.7 K17

df. sort values(coll) : ¥ 8% coll HE 2 s « BRI\ TH 7 HEA

df. sort_values(col2, ascending=VFalse) : fZ88%1] coll [& ¢ HE% £ 48

df. sort _values(| coll.col2 |, ascending=|[ True,False |): 4&# %] coll J}JF
HAES . J5 7% col2 [ FFHES B iE

df. groupby(coD) : 1R [/]—~42 %1 col #4774 /) Groupby X4

df. groupby ([ coll.col2]) : i& [A] — 4% Z 5| #1730 4119 Groupby Xt %

df. groupby(coll) [ col2 ]. mean () : & [0]#%Z 51| coll #4743 4H J5 . %1 col2 B
A

df. pivot_table(index= coll, values =/ col2,col3 |, aggfunc=max): ]z
— ) coll AT . FF1TE col2 Fil col3 BY i K AH B B 38 155 0 32

df. groupby(coll). agg(np. mean) : & [0]F% 41| coll 432H B Fr & % A9 218

data. apply(np. mean) ; X%} DataFrame H1 {8 %F— %1 W FH R %X np. mean

data. apply (np. max, axis = 1).: %] DataFrame "' By & — 17 i, FH pR £
np. max

8) HHEHIF

dfl. append(df2) . # df2 Whaygfi7as 3 dil g9 25

pd. concat([ dfl, df2],axis=1): ¥ df2 ARy EINE] di1 79 &
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dfl. join(df2,on=coll show="inner") : X} dfl gy F1 df2 A% 17 SQL £ 3
LAY join
pd. merge(dfl,df2). &3 df1 F0 df2

9)

df.
df.
df.
df.
df.
df.
df.
df.

3.

Matplotlib 52—~ F TG v b 5 R 09 4 B (R 202 2D BB) . iR

B gt it

describe O : A& F Z R H I 09 25811
mean() : IR [8] {45 41 B9 2374

corr() ; 1K ] 1] 55 41| 2Z [0] 5 #H OC FR %X
count() ; 1R [a] & — 41 v 1Y) 25 {H 1Y - %X
max() : 1R 8] f— 51 §Y 55 KAH

min() : IR 7] 5 — 51 i) fe /M
median() : & [9] &E— 51| 3 437 %L

std() + 3R [l 5 — 51 i b 1 22

Matplotlib

i 22z 3D L . 5 2 dE H] mplot3d Y4 {F

1)

M 7 B

#— AR g

import numpy as np

x=np.linspace (0, 10, 100)

y=np.cos (x)

Zz=np.sin(x)
# 4 B s s E R

data=2 % np.random.random( (10, 10))

dataZ2=3 * np.random.random( (10, 10))
Y, X=np.mgrid[-3:3:1007, -3:3:1007]

U=-1 —-X*%2 +Y

V=1 +X —Y**%2

from matplotlib.cbook import get sample data

img=np.load(get sample data ('axes grid/bivariate normal.jpg'))

2)

import matplotlib.pyplot as plt
#EE (figure)
fig=plt.figure()

figZ2=plt.figure(figsize=plt.figaspect (2.0))

# A5 B
fig.add axes|()
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axl=fig.add subplot (221)
ax3=fig.add subplot (212)
fig3, axes=plt.subplots(nrows=2,ncols=2)

figd, axes2=plt.subplots(ncols=3)
3) 2zl

# — 2 2 2%

fig, ax=plt.subplots|()
lines=ax.plot(x,Vv)

ax.scatter (x,vy)
axes[0,0].bar([1,2,31,13,4,5]1)
axes[1l,0].barh([0.5,1,2.57,10,1,2]1)
axes[l,1].axhline(0.45)
axes[0,1].axvline(0.65)

ax.fill(x,y,color="blue')

ax.fill between(x,y,color="yellow')

i 1] 1 22 &

axes[0,1].arrow(0,0,0.5,0.5)

axes[1,1].quiver (v, z)

axes[0,1].streamplot(X,Y,U,V)

# WA oA

axl.hist (y)

ax3.boxplot (y)

ax3.violinplot(z)

i 2 A Rl P e R R

fig, ax=plt.subplots|()

im=ax.imshow (img,cmap="gist earth',interpolation="'nearest',vmin=
-2,vmax=2)

axes2[0] .pcolor (dataZ2)

axes2[0].pcolormesh (data)

CS=plt.contour(Y¥,X,U)

axesZ[2].contourf (datal)

axesZ[2]=ax.clabel (CS)
1) 5 il k2 El
# 2 {1,

plt.plot (x, %, x, x% ¥ 2, x, x% % 3)
ax.plot(x, v, alpha=0.4)

ax.plot(x, vy, c="k")

fig.colorbar(im, orientation="'horizontal')
im=ax.imshow (img,cmap="'seismic')

#Fric
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fig, ax=plt.subplots ()

ax.scatter (x,y,marker="_.")

ax.plot(x,y, marker="0")

i £ il

plt.plot (x,y,linewidth=4.0)
plt.plot(x,vy,1ls="solid")
plt.plot(x,y,ls="--")
plt.plot(x,y,"'-—-",x% ¥ 2, y% %x2,'"=-_")
plt.setp(lines,color="r',linewidth=4.0)
# AR
ax.text(1,-2.1, 'Example Graph',style="'italic')

ax.annotate(" Sine", xy= (8, 0), xycoords= "'data ', xytext= (10.5, 0),
textcoords= 'data ', arrowprops =dict (arrowstyle="->", connectionstyle=
"arc3i"),)
# BT SOR

plt.title(r'S sigma i=155 ', fontsize=20)

# AL BRI L EE 1] 2 i

ax.margins(x=0.0,y=0.1)

ax.axis('equal')

ax.set (x1im=[0,10.5],ylim=[-1.5,1.5])

ax.set x1im(0,10.5)

RN

ax.set (title="'An Example Axes',ylabel="Y-Axis',xlabel="X-Axis"')
ax.legend(loc="best')

# P

ax.xaxlis.set (ticks=range(l,5),ticklabels=[3,100,-12,"foo"])
ax.tick params (axis='y',direction="inout',length=10)

# 22l 1 1A

fig3.subplots adjust (wspace=0.5,hspace=0.3,1left=0.125,right=0.9,
top=0.9,bottom=0.1)

fig.tight layout ()

# A& B b o3 X

axl.spines['top'].set visible (False)
axl.spines['bottom'].set position(('outward',10))
5) fRA72z A

# TR AT K%

plt.savefig('feoo.png')

# DR AT R W Y R

plt.savefig('foo.png', transparent=True)

'R
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6) BRZHE . ESMEHE O

plt.show ()
plt.cla() Clear an axis
plt.clf() Clear the entire figure

.close() Close a window

4. Scikit-learn

Scikit-learn & FH FHLE 2% > B FF I Python FE. B8R T K EHBVL %
s A B FE B HE oAb R A 22 0 Tk AN Al AL B A
1) JnzZ s

By E S RAT D R N D
)
|_|
—t

“,S; import numpy as np
. X=np.random.random( (10,5))
fﬁ y=np.array(['M','M','F','F','M','','M','™M',"F','F','F"])
;; X[X<0.7]=0
& 11 7 A 3k A
b 2) Y ZRAE AR

from sklearn.model selection import train test split

X train,X test,y train,y test=train test split(X,y,random state=0)

3) Z¥E Ak B

#tnifEIL (standardization)

from sklearn.preprocessing import StandardScaler
scaler=StandardScaler () .fit (X train)
standardized X=scaler.transform(X train)
standardized_ﬁ_test=scaler.transfermfx_test}
#H—1k (Normalization)

from sklearn.preprocessing import Normalizer
scaler=Normalizer().fit (X train)

normalized X=scaler.transform(X train)
normalized_x_test=scaler.transformfx_test}

# ¥FF — {81k (Binarization)

from sklearn.preprocessing import Binarizer
binarizer=Binarizer (threshold=0.0).fit (X)
binary X=binarizer.transform(X)

# G B o0 AR FE IR

from sklearn.preprocessing import LabelEncoder
enc=LabelFEncoder ()

y=enc.fit transform(y)

# I ok K E
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R

from sklearn.preprocessing import Imputer 2
imp=Imputer (missing values=0, strategy='mean', axis=0) B
imp.fit transform (X train)

#77 A 22 T CURRAIE

from sklearn.preprocessing import Polynomial Features
poly=PolynomialFeatures (5)

poly.fit transform(X)

U ARELY R
s# A WP L RS 2 3 - £k 4 Jel )

|

|

|

|

|

|

|

|

I

|

|

1

|

|

|

|

|

|

|

|

|

|

|

|

from sklearn.linear model import LinearRegression :
|

lr=LinearRegression (normalize=True) |
# A W B LA ) - SRR AL (svM) |
|

from sklearn.svm import SVC |
|

svc=SVC (kernel="linear') :
# A B AL o 2T - Fh R O S :
1

from sklearn.naive bayes import GaussianNB I
_ |
I

gnb=GaussianNB ()
# A ME VLA~ -k 4P (KNN)

from sklearn import neighbors

215

knn=neighbors.KNeighborsClassifier (n neighbors=5)
# JC B L AR 7~ - £l i (Pca)

from sklearn.decomposition import PCA
pca=PCA (n _components=0.95)

# TV BEVLES %2 -K ¥{H (K-Means)

from sklearn.cluster import KMeans

k means=KMeans (n clusters=3, random state=0)

5) LG LT

# A A

lr.fit (X, vy)

knn.fit(X train, y train)
svec.fit (X train, y train)
# I E =)

k means.fit (X train)

pca model=pca.fit transform(X train)

6) ot

# A W B PLAS 2= T vEAN
y pred=svc.predict (np.random.random( (2,5)))

y pred=1lr.predict (X test)
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S8 vk 9 uoyidd

19
e
P-----

y pred=knn. predic t proba (X test)
# JC W B HL 8% 2= 21 VAL

y pred=k means.predict (X test)

7) AR RS 5

# 53 SR R RS 56 b

# (1) e B o B

knn.score (X test, y test)

from sklearn.metrics import accuracy score
accuracy score(y test, y pred)

#(2) 73 B RUAG 56 4i

from sklearn.metrics import classification report
print (classification report (y test, y pred))

#(3) IRIBHEFF

from sklearn.metrics import confusion matrix

print (confusion matrix(y test, y pred))

[l A R0 RS 56 s 14

# (1) F XS TR

from sklearn.metrics import mean absoclute error

y true=[3, -0.5, 2]

mean absolute error(y true, y pred)

#(2) BT iR

from sklearn.metrics import mean squared error
mean squared error (y test, y pred)

# (3)R2 418X

from sklearn.metrics import r2 score

r2 score(y true, y pred)

# ISR K 56 b 1M

# (1) =45 %0 (Adjusted Rand Index)

from sklearn.metrics import adjusted rand score
adjusted rand score(y true, y pred)

# (2) =704 19 [F] o P % — 1 (Homogeneity)

from sklearn.metrics import homogeneity score
homogeneity score(y true, y pred)

# (3)V-Measure (I — P15 Z L1 IMALE)

from sklearn.cross validation import cross val score
print (cross val score(knn, X train, y train, cv=4))
print (cross val score(lr, X, y, cv=2))

# (4) A XEIE (Cross-Validation)

from sklearn.cross validation import cross val score
print (cross val score(knn, X train, y train, cv=4))

print (cross val score(lr, X, y, cv=2))
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|
8) T {1 1k P

I
# (1) MASHE R (Grid Search, — M FERILG ¥ I BRI EMNS W k) ’ :
from sklearn.grid search import GridSearchCV E
params={"n neighbors": np.arange (1, 3),"metric": ["euclidean", " :
cityblock"]} :
grid=GridSearchCV (estimator=knn,param grid=params) E
grid.fit (X train, y train) :
print (grid.best score ) i
print (grid.best estimator .n neighbors) :
# (2)HENLZE 1L (Randomized Parameter Optimization) :
from sklearn.grid search import RandomizedSearchCV i
params= { "n neighbors": range (1, 5)," weights": [ " uniform"™, " :
distance"]} i
rsearch= RandomizedSearchCV (estimator = knn, param distributions= :
params,cv=4,n iter=8,random state=5) :
rsearch.fit (X train, y train) E
print (rsearch.best score ) :

217

9) faj HL 7 f)

from sklearn import neighbors, datasets, preprocessing
from sklearn.model selection import train test split
from sklearn.metrics import accuracy score
iris=datasets.load iris()

X, y=iris.datal:, :2], iris.target

X train, X test, y train, y test=train test split (X, y, random state
=33)
scaler=preprocessing.StandardScaler () .fit (X train)

X train=scaler.transform(X train)

X test=scaler.transform(X test)
knn=neighbors.KNeighborsClassifier (n neighbors=5)
knn.fit (X train, y train)

y pred=knn.predict (X test)

accuracy score(y test, y pred)

5. Keras

Keras & —~ 58 K. 5 T8 F B9 TR B~ 2 Python FE. B2 | & PEREE
FE AR 22 25 5 APT, ml AR & 7 {5 i H] T 91 & FPP AL TR B2 o A B

1) Z454E (Data Sets)

i Keras JF & B J& 5= 2 BB IF, W 24 5 2038 77 % O Numpy %0 4H 5%
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m————.——————..——————___.__________._______.____.____
S vk 5 uoyfd

Numpy £02H %1 3= i1 =L

# (1)Keras N B EIE%E

from keras.datasets import boston housing,mnist,cifarl0,imdb

(x_ train,y train), (x test,y test)=mnist.load data()

(x_ train2,y train?), (x test2,y test2)=boston housing.load data ()
(x_ train3,y train3), (x test3,y test3)=cifarl0.load data()

(x_ traind,y traind), (x _testd,y testd)=1imdb.load data (num words=
20000)

num classes=10

# (2) Fo At K4k 5

fromurllib.request import urlopen

data=np. loadtxt (urlopen ("http://archive. ics.uci.edu/ml/machine-
learning- databases/pima- indians-diabetes/pima-indians- diabetes.
data"),delimiter=",")
X=datal[:,0:8]

y=data [:,8]

2) F s fi b B (Preprocessing)

# (1) -3 £ (Sequence Padding)

from keras.preprocessing import sequence

x traind=sequence.pad sequences(x traind,maxlen=80)
x testd=sequence.pad sequences (x test4,maxlen=80)

# (2)One-Hot %% (One-Hot Encoding)

from keras.utils import to categorical

Y train=to categorical(y train, num classes)

Y test=to categorical (y test, num classes)

Y train3=to categorical(y train3, num classes)

Y test3=to categorical(y test3, num classes)

# (3)PrifEfL /)3 —4k (standardization/Normalization)
from sklearn.preprocessing import StandardScaler
scaler=StandardScaler () .fit(x train2)

standardized X=scaler.transform(x train2)
standardized X test=scaler.transform(x test2)

# () INGEMMNAEE (Train and Test Sets)

from sklearn.model selection import train test split
X train5,X testb5,y trainb,y testbS=train test split(X,y,test size=
0.33,random state=42)

3) BRI ARFG (Model Architecture)

# (1) P FFEHE] (Sequential Model)

from keras.models import Sequential



model=

model?

A BB Python B 1E i

Sequential ()

=Sequential ()

model3=Sequential ()
#(2)ZJZRVHI$F (Multilayer Perceptron)
# I 4

from keras.layers import Dense

model.add (Dense (12, input dim= 8, kernel initializer= "uniform',

activation="'relu'))

model .add (Dense (8, kernel initializer='uniform',activation="'relu'))

model.add (Dense (1, kernel 1initializer ="' uniform', activation-="

sigmoid"'))
# Z R 7k

from keras.layers import Dropout

model.add (Dense (512,activation="relu', input shape= (784,)))

model.add (Dropout (0.2))

model.add (Dense (512,activation="relu'))

model.add (Dropout (0.2))

(
(
(
(

model.add (Dense (10, activation="'softmax"'))
# 1l 9 43 26

model.add (Dense (64, activation="relu', input dim=train data. shape

[11))

model.add (Dense (1))
# (3 EBEHMAEMY (Convolutional Neural Network, CNN)

from keras.layers import Activation,Conv2D,MaxPooling2D,Flatten

model?2
shape|
model?2

model?2.
model?2.
model?Z.

model?2

model?2.
modelZ.

model?

modelZ.
model?.

model?

model?Z.
model?.

model?

model?.
model?.

.add (Conv2D (32, (3, 3), padding= 'same ', input shape=x train.
1:1))

.add (Activation('relu'))

add (Conv2D (32, (3,3)))

add (Activation('relu'))

add (MaxPooling2D (pool size=(2,2)))
.add (Dropout (0.25))

add (Conv2D (64, (3,3), padding="'same"'))
add (Activation('relu'))

.add (Conv2D (64, (3, 3)))

add (Activation('relu'))

add (MaxPooling2D (pool size=(2,2)))
.add (Dropout (0.25))

add (Flatten())

add (Dense (512))

.add (Activation('relu'))

add (Dropout (0.5))

add (Dense (num _classes))

i
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model=

model?

A BB Python B 1E i

Sequential ()

=Sequential ()

model3=Sequential ()
#(2)ZJZRVHI$F (Multilayer Perceptron)
# I 4

from keras.layers import Dense

model.add (Dense (12, input dim= 8, kernel initializer= "uniform',

activation="'relu'))

model .add (Dense (8, kernel initializer='uniform',activation="'relu'))

model.add (Dense (1, kernel 1initializer ="' uniform', activation-="

sigmoid"'))
# Z R 7k

from keras.layers import Dropout

model.add (Dense (512,activation="relu', input shape= (784,)))

model.add (Dropout (0.2))

model.add (Dense (512,activation="relu'))

model.add (Dropout (0.2))

(
(
(
(

model.add (Dense (10, activation="'softmax"'))
# 1l 9 43 26

model.add (Dense (64, activation="relu', input dim=train data. shape

[11))

model.add (Dense (1))
# (3 EBEHMAEMY (Convolutional Neural Network, CNN)

from keras.layers import Activation,Conv2D,MaxPooling2D,Flatten

model?2
shape|
model?2

model?2.
model?2.
model?Z.

model?2

model?2.
modelZ.

model?

modelZ.
model?.

model?

model?Z.
model?.

model?

model?.
model?.

.add (Conv2D (32, (3, 3), padding= 'same ', input shape=x train.
1:1))

.add (Activation('relu'))

add (Conv2D (32, (3,3)))

add (Activation('relu'))

add (MaxPooling2D (pool size=(2,2)))
.add (Dropout (0.25))

add (Conv2D (64, (3,3), padding="'same"'))
add (Activation('relu'))

.add (Conv2D (64, (3, 3)))

add (Activation('relu'))

add (MaxPooling2D (pool size=(2,2)))
.add (Dropout (0.25))

add (Flatten())

add (Dense (512))

.add (Activation('relu'))

add (Dropout (0.5))

add (Dense (num _classes))

i
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S vk 5 uoyfd

()

modelZ.add (Activation('softmax'))

# (4)iBIHM LML (Recurrent Neural Network, RNN)

from keras.klayers import Embedding, LSTM

model3.add (Embedding (20000,128))

model3.add (LSTM(128,dropout=0.2, recurrent dropout=0.2))

model3.add (Dense(l,activation="sigmoid"'))
4) F AL (Inspect Model)

model.output shape Model output shape
model.summary () Model summary representation
model.get config () Model configuration

model.get weights () List all weight tensors in the model
5) Za iRl (Compile Model)

#MLP: Binary Classification

model.compile (optimizer="adam', loss= "binary crossentropy', metrics=

[ 'accuracy'])

#MLP: Multi-Class Classification

model .compile (optimizer="'rmsprop', loss= 'categorical crossentropy',
metrics=['accuracy'])

#MLP:Regression

model.compile (optimizer="rmsprop',loss="mse', metrics=["mae'])

# Recurrent Neural Network

model3. compile (loss = 'binary crossentropy ', optimizer ="' adam',
metrics=['accuracy'])
6) Y2t A (Model Training)

model3.fit (x traind,y traind, batch size=32,epochs=15,verbose=1,

validation data= (x testd,y testd))

7) BRIV A
score=model3.evaluate(x test,y test,batch size=32)
8) T

model3.predict (x testd, batch size=32)

model3.predict classes(x testd,batch size=32)
9) LR AT 1 EE BT n 2 A Y

from keras.models import load model
model3.save ('model file.h5'")
my model=1load model ('my model.h5>")
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10) BEAMIE AL (Model Fine-tuning)

# (l}f@ﬁﬁ'ﬁ'ﬁ“{ (Optimization Parameters)
from keras.optimizers import RMSprop

opt=RMSprop (1lr=0.0001, decay=1e-16)

modelZ2.compile (loss= "' categorical crossentropy', optimizer = opt,

metrics=["'accuracy'])

# (2)ATZ Ik (Early Stopping)

from keras.callbacks import EarlyStopping

early stopping monitor=EarlyStopping(patience=2)

model3.fit (x traind,y traind,batch size=32, epochs=15,validation

data= (x _testd,y testd),callbacks=[early stopping monitor])
11) fiaj H 7R f3]

import numpy as np

from keras.models import Sequential

from keras.layers import Dense
data=np.random.random((1000,100))
labels=np.random.randint (2,size= (1000,1))
model=Sequential ()

model.add (Dense (32,activation="relu', input dim=100))

model.add (Dense (1, activation="'sigmoid"))

model. compile (optimizer="'rmsprop', loss= "binary crossentropy',

metrics=["'accuracy'])
model.fit (data,labels,epochs=10,batch size=32)

predictions=model.predict (data)

'R
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## AT #5 Python £l

import numpy as np

import matplotlib.pyplot as plt

from matplotlib.colors import ListedColormap

from sklearn.model selection import train test split

from sklearn.preprocessing import StandardScaler

from sklearn. datasets import make moons, make circles, make

_classification

from sklearn.neural network import MLPClassifier

from sklearn.neighbors import KNeighborsClassifier

from sklearn.svm import SVC

from sklearn.gaussian process import GaussianProcessClassifier
from sklearn.gaussian process.kernels import RBF

from sklearn.tree import DecisionTreeClassifier

from sklearn.ensemble import RandomForestClassifier, AdaBoostClassifier

from sklearn.naive bayes import GaussianNB

from sklearn.discriminant analysis import QuadraticDiscriminantAnalysis
h=.02 # & mE LK

names= ["Nearest Neighbors", "Linear SVM", "RBF SVM", "Gaussian Process",

"Decision Tree", "Random Forest", "Neural Net", "AdaBoost",
"Naive Bayes", "QDA"] #/ISE LM 4 FR

classifiers=|
KNeighborsClassifier (3),
SVC (kernel="1linear"™, C=0.025),
SVC (gamma=2, C=1),
GaussianProcessClassifier (1.0 * RBF(1.0)),
DecisionTreeClassifier (max depth=5),
RandomForestClassifier (max depth=5, n estimators= 10, max

features=1),



M SSS ) Tk 2 YT IR I K Py thon IR 1Y

MLPClassifier (alpha=1),
AdaBoostClassifier (),
GaussianNB (),

QuadraticDiscriminantAnalysis () ]# TR Python il

X, y =make classification (n features = 2, n redundant =0, n
informative=2, random state=1, n_::lusters_per_c:lass=l}#)’ri‘;ﬁ[ﬂ&}%

it fe FH b LSO ™ A R 4

rng=np.random.RandomState (2)

X +=2 * rng.uniform(size=X.shape)

linearly separable= (X, y)

datasets= [make moons (noise=0.3, random state=0), make circles

(noise=0.2, factor=0.5, random state=1) ,linearly_separable]#ﬁ%ﬁ

A RHEEE , T8 A4 Ak

figure=plt.figure(figsize= (27, 9))

i=1

for ds cnt, ds in enumerate (datasets) :
i# 106 T8 D1 2500 B, O [R]— A Kk ok H 22 R o0 SRk, O LU B H i A5 R
# TOUAL HRCHE AR, O8R5 HL 0 ORI G 4 Al A 4R
X, y=ds
X=StandardScaler (). fit_transform (X)
X train, X test, y train, y test=train test split (X, y, test size

=.4, random _state=42)

Xx min, x max=X[:, 0].min() -.5, X[:, O] .max () +.5
y min, y max=X[:, 1].min() -.5, X[:, 1].max () +.5
xx, yy=np.meshgrid (np.arange(x min, x max, h),np.arange(y min, y

_max, h))

# B o2 g PE A A A B, IR B AR "Input data”
cm=plt.cm.RdBu
cm bright=ListedColormap (['#FF0000', "#0000FF"'])
ax=plt.subplot(len(datasets), len(classifiers) +1, 1)
if ds cnt ==0:
ax.set title("Input data")
i 22 il I 2k 4 0 A 1R
ax.scatter (X train(:, 0], X trainf:, 1], c=y train, cmap=cm

bright,edgecolors="k")
f# 22 il 0 AL A [

i
&

—
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ax.scatter(X test[:, 0], X test[:, 1], c=y test, cmap=cm bright,
alpha=0.6,edgecolors="k")

ax.set xlim(xx.min(), xx.max())

ax.set ylim(yy.min(), yy.max())

ax.set xticks(())

ax.set yticks(())

i+=1

# OB BAE S, 53R AN TR G 53 285008

for name, clf in zip(names, classifiers):

By & B RAFMAFB YWD

ax=plt.subplot(len(datasets), len(classifiers) +1, i)

clf.fit(X train, y train)

- score=clf.score (X test, y test)
=
3
~ " . - e
bl N B $UE RE L E I N T SN R YN R
=]
E-3 if hasattr(clf, "decision function"):
gﬁ Z=clf.decision function(np.c [xx.ravel(), yy.ravel()])
X,
| else:
225 Z=clf.predict_proba(np.c_[xx.ravel(}, vy.ravel()])[:, 1]
# 2 1l 45 R

Z=7Z.reshape (xx.shape)

ax.contourf (xx, yy, Z, cmap=cm, alpha=.8)

i 22 il Il 2 B s

ax.scatter(X train([:, 0], X train[:, 1], c=y train, cmap=cm
bright,edgecolors="k")

# 2z il I R s R

ax.scatter (X test[:, 0], X test[:, 1], c=y test, cmap=cm

bright,edgecolors="k', alpha=0.6)

ax.set xlim(xx.min(), xx.max())

ax.set ylim(yy.min(), yy.max())

ax.set xticks(())

ax.set yticks(())

if ds ecnt ==0:

ax.set title (name)

ax.text (xx.max () -.3, yy.min() +.3, ('%.2f"' %score) .1lstrip('0

') ,8ize=15, horizontalalignment="'right')

i+=1

plt.tight layout ()
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plt.show () #fI i &I REH MG R LK, K c-1 s

o R X

Baarest Moighbors
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import numpy as np

import matplotlib.pyplot as plt

from sklearn.tree import DecisionTreeRegressor
from sklearn.ensemble import AdaBoostRegressor
from sklearn import linear model

from sklearn.svm import SVR

# B K AR

rng=np.random.RandomState (1)

X=np.linspace (0, 6, 100)[:, np.newaxis]
y=np.sin(X).ravel () +np.sin(6 * X).ravel () +rng.normal (0, 0.1, X.
shape[0])

it R S o] ) A5 A

regr l=DecisionTreeRegressor (max depth=4)
regr 2= AdaBoostRegressor (DecisionTreeRegressor (max depth=4),n
estimators=300, random state=rng)

regr 3=linear model.SGDRegressor ()

regr 4=SVR (kernel="'rbf', C=1e3, gamma=0.1)
regr 5=linear model.LinearRegression()

# 005 A [l 452 A

regr 1.fit (X, y)

regr 2.fit (X, y)

regr 3.fit (X, y)

regr 4.fit (X, y)

regr 5.fit (X, y)

AT

y l=regr l.predict (X)

y 2=regr 2.predict (X)

y 3=regr 3.predict (X)

y 4=regr 4.predict (X)
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y S=regr S.predict (X) f;:
) |
i# 2zl U 25 R B, e p-1 B |
plt.figure () :
plt.scatter (X, vy, c="k", label="training samples") :
|
plt.plot (X, y 1, c="g", label="n estimators=1", linewidth=2) |
plt.plot (X, y 2, c="r", label="n estimators=300", linewidth=2) :
plt.plot (X, y 3, c="b", label="SGDRegressor") :
|
plt.plot (X, v 4, c="y" ,label="svr rbf") :
plt.plot (X, v 5, c="m" ,label="svr rbf") :
plt.xlabel ("data") :
|
plt.ylabel ("target") :
plt.title("Prediction Algo Comparison") :
plt.legend() :
I
plt.show () :
I
I
Prediction Algo Comparison |
2.0 1 — N_estimators=1 :
- N_estimators=300 :
1.5 —— SGDRegressor !
1.0 - svr_rbf 'z
—— SVI 1bf
N 0.5 1 ® training samples
L ®
20 0.0 1
=
—0.5 -
—1.0 1
—1.5 1
2.0 1 ad
0 1 2 3 4 8] 6
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