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WA S AR T i, SAURT DAHET I H AR VF 22 F5 45
AR IR AR, BARRE B 2 25 3k, (BAER 138 [R5 07
WA AL AU AR YR T LIk IR B 70k, Tk AR IR iE B Rt . Bde 5144
R AEEEH BT 33 1) B, RNV ERR RN E BT, H
g RIHE, Bastifa R 7 B FENME TR R, AT T .
['code’, 'open’, 'high', 'low’, 'close’, 'preclose’, 'volume', 'amount’,
'adjustflag’, 'turn’, 'tradestatus’, 'pctChg', 'peTTM', 'pbMRQ/,
'PSTTM', 'pcfNcfTTM', 'isST', 'shiborON', 'shiborlW', 'shibor2W’',
'shibor1M', 'shibor3M"', 'shibor6M"', 'shibor9M"', 'shibor1Y’,
'sh.0003000pen’, 'sh.000300high’, 'sh.000300low',
'sh.000300close’, 'sh.000300preclose’, 'sh.000300volume’,

'sh.000300amount’, 'sh.000300pctChg']
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import pandas as pd

import matplotlib.pyplot as plt

import patsy

import numpy as np

import seaborn as sns

import datetime

import patsy

import scipy.stats as scs

from pylab import mpl

%matplotlib inline

import tensorflow as tf

from matplotlib.pyplot import MultipleLocator

mpl.rcParams|['font.sans-serif'] = ['SimHei']

from matplotlib.pyplot import MultipleLocator

from sklearn.model_selection import train_test_split

from sklearn.linear_model import LinearRegression

from tensorflow.keras.models import Sequential#from keras.models import
Sequential

from tensorflow.keras.layers import Activation, Dense
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from tensorflow.keras.layers import LSTM

from tensorflow.keras.layers import Dropout

from sklearn.metrics import roc_auc_score,f1_score,roc_curve LHgFEFIZEH K
BOEAS U NBE G AR, 10 AR, BITHESITIIGRE. LB, R
&k, PRUMERIECR JLRSE.

(T9) Hde Fist

Jorefi A 7 pd.concat OO HIFFH—. . .
NG AR IR A EE . TR R AN R H &5 R R E S 2 ks
resample JFH A &G — 135 H A S 2 =5 E .

result3=pd. DataFrame (result3)

result3. index=result3. date

result3. index= pd. to_datetime(result3. index, format = *%V-%m—%d’ )
result3= result3. resample(’D’ ). asfreq()

result3. pop( date’)
result3=result3. ffill()

K1
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code open high low close preclose volume amount adjustflag turn .. shibord9M shiborlY shopen shhig
date

gg?g{ sh.601318 50.0000 50.9700 45.8000 46.7900 33.8000 197763351 9500302911.0000 3 34393626 ... 2932600 3.002800 25502600 2550.32¢
ﬁg?gz- sh.601318 47.0000 474400 458800 464100 467900 42504832 1981445183.0000 3 7.392145 2932500 3.002800 24686720 2523.85¢
gg?gg sh.601318 47.0000 47.4400 458800 464100 46.7900 42504832 1981445189.0000 3 7392145 . 2932500 3.002800 24686720 2523.85t
ﬁgug; sh.601318 47.0000 47.4400 458800 464100 46.7900 42504832 1981445189.0000 3 7392145 2.932500 3.002800 24686720 2523.85t
ggg;,; sh.601318 45.9800 46.1700 43.5300 44.3800 464100 41919674 1880502808.0000 3 7290378 ... 2932400 3.002800 2503.8160 2541.81¢
32-2106_ sh.601318 70.5000 70.7100 70.1600 70.3800 70.8500 28294260 1992746679.0000 3 0261200 ... 1603000 1694000 3777.7986 3807.35¢
322107- sh.601318 71.1000 73.3200 70.7900 72.4000 70.3800 90367948 6519197379.0000 3 0.834200 .. 1.594000 1.683000 3831.9232 3863.45:
ﬁg.zfg sh.601318 71.1000 73.3200 70.7900 72.4000 70.3800 90367948 6519197379.0000 3 0834200 .. 1594000 1683000 38319232 3863.45.
322109_ sh.801318 71.1000 73.3200 70.7900 72.4000 70.3800 90367948 6519197379.0000 3 0.834200 1594000 1.683000 38319232 3863.45:
‘2]2_2206 sh.601318 72.8900 73.8000 72.1000 73.5000 72.4000 65419398 4785645886.0000 3 0.603900 .. 1.578000 1.674000 3747.8408 3853.80%
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1 fig, ax= plt.subplots(figsize=(15,5))
2 ax set_title(’ HEFLWHESME")
3 sns.distplot ((datal’ petChg' 1/100), kde=True, color="purple’)
4  s=(datal’ pctChg’ 1/100)
5 print ("f@FF:", s. skew()) 2%
5 print ("IERF ", s, kurt () 2%

fWFE: 0.9517078203739542
£ 16. 528443545937158

FEFREHEESHE
X
5
.1}
15
10
5
0 ? T T T T T
0.1 00 o1 02 03 04
pctChe

< 4

(=) REHRES

BES T tradestatus J& BIEREPIRAGS, Geit ki, 12K EE 2 EiDRAS EfasE
IS, A2 H B ™ B R 2 B 17 It 2 1 43 BT o

(datal tradestatus’ ]). value_counts()

# 1) EEHRHE

dataZ=data

data2[ tradestatus’ ]. replace(l, "IE®208’, inplace = True) #2F#
data2[’ tradestatus’ ].replace(0, '{F§#, inplace = True)

frint (datall tradestatus’])

A

fig, tradestatus = plt.subplots(figsize=(10,5)) #& i g8

sns. set_palette(’ pastel’ ) &8 & B0 FA7 4GS HPastal
sng. countplot (x=data2[’ tradestatus’ ], data=datal) @A

tradestatus. set_title(’ [2] Zo SR s
tradestatus. set_ylabel (( Count’ ) #2788
tradestatus. set_xlabel ( 22 BRE) #2fgfalsn

tradestatus. spines[ right’ ]. set_visible(False) # ZHELZHTIHT
tradestatus. spines[ top’ 1. set_visible(False)

FREEHE

totals = []

for i in tradestatus.patches:
totals. append(i. get_height ())

total = sum(totals)

for i in tradestatus.patches:
tradestatus. text(i. gat_x () + 25,1, get_height (1420,
str{round((i. get_height () /total)#100, 2))+7%", fontsize = 12,
color = "black”)

plt. show()
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HARSGPETE J LR P ELBss, ER AL, Wai M%7 % (Conditional
Variance) BEAGHSAITMARAY, BIAETE S A4 57 77 22 HRIRRAE .

et 2 A1 e B B RREEE, RIFAEBBNEE SR (Volatility Clustering) I3
%. Hin 2007-2008. 2015-2016 HATH A HIH s

Qa KR, BB IARMIES G, HomiE®, RAFERRNR.

() RoHHEE

IRIG R RIE LA R N RS, FAEI 7R o I 18] 2 3l 2 g s A2 T T — B[]
rEIZREE, HAROIMREE, RIASRE A R X7 1

split_date = ’2013-6-01
data data2

(2007, 2021)])

axl.plot (dataldata. index < split_date]. index. astype (datetime. datetime),
dataldata. index < split_datel[’close’],
color="#CD423C", label="il|&£’)

axl.plot (dataldata. index >= split_date]. index. astype(datetime. datetime),
dataldata. index >= split_datel[ close’],
color="#710621", label="{lli{&E’)
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M. MEBRRHE

FETHREEIAZ AT, wf A Sext b, dar IARHELL, DOSZIEAAxt
R EVEES 1 ErE i Sn- 2 IR iibust HiARVEEs S IUEST R NI ERTE - P IR S
MBIRAER L 2] HLEs 2 S e b el , I HAb U R AT SL2kitk i3
B EPAREL, SNET AT OPSHEAL AEAR ,  TRE S B ERTAR AL
PR R, AN S IR S R R EBOCES, UIIZK loss
B 9 NAN, R B JE A DUER IR T .

AL, ASCERERE T TF R ATARAEL — Ik, HLas 3] AT FE I )
AR EAL,  — ICERHEAL Y R

PRAEAC TR0 R s, Xl ZREE SR U Z R britE 22, 2R A 1a A 210 S
SRIG K stand_data briEAL 5 B4 48

from sklearn. preprocessing import StandardScaler
from sklearn. preprocessing import MinMaxzScaler
sz = StandardScaler()

stand_data_train—training set.ileel:, 1:]
stand_data_test—test_set.iloel:, 1:]

stand_sed_data_train = ss.fit_transform(stand_data_train)
stand_ed_data_test=ss. transform(stand_data_test)

origin_data_train = ss. inverse_transform(stand_ed_data_train)
origin_data_test = ss. inverse transform(stand_ed_data_test)

print ("data is ', stand_data_train)

print ("data is ', stand_data_test)

print (" trainset after standard ', stand_ed_data_train)

print (" train after inverse ’,origin_data_train)

print (" testset after standard ', stand_ed_data_test)

print (" test after inverse ',origin_data_test)

print (" after standard mean and std is ’,np.mean(stand_data_train), np.std(stand_data_train))

stand_ed_data_train=pd. DataFrame (stand_ed_data_train)
stand_ed_data_train. columns=dataZ2. ilec[:, 1:]. columns

stand_ed_data_test=pd. DataFrame (stand_ed_data_test)
stand_ed_data_test. columns=dataZ2. ilec[:, 1:]. columns

stand_dataZ2=pd. concat ([pd. DataFrame (stand_ed_data_train), pd. DataFrame (stand_ed_data_test) ], ignore_index=True)

print (len(stand_ed_data_test))
print (len(stand_ed_data_train))
print (stand_data2)

K 10
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open high low close preclose volume amount Jjustfl turn d i1 .. shibor®M shibor1Y shopen shhigl
date

32?071- -0.093297 -0.091762 -0.261532 -0.250851 -0.874358 9114494 9754429 0.0 30.124502 0.202538 -0.627173 -0.690900 -0.619128 -085357.
gg_ng,‘; -0.237398 -0.257288 -0.257585 -0.269220 -0.248118 0.856659 0.852377 0.0 5819889 0.202536 -0.627257 -0.690900 -0.715629 -0.68450:
gg?ga' -0.237398 -0.257288 -0.257585 -0.269220 -0.248118 0.856659 0.852377 0.0 5.819889 0.202536 ... -0.627257 -0.690900 -0.715629 -0.68450
gg?g‘; -0.237398 -0.257288 -0.257585 -0.269220 -0.248118 0.856659 0.852377 0.0 5819889 0.202536 -0.627257 -0.690900 -0.715629 -0.68450:
gg?gf; -0.286392 -0.316840 -0.373510 -0.366816 -0.266437 0.825536 0.732865 0.0 5728288 0.202536 ... -0.627340 -0.690900 -0.674061 -0.66351
52_2106 0.891392 0.833868 0.940135 0.883182 0.911801 0.100832 0.865758 0.0 -0.598828 0.202536 .. -1.738790 -1.831716 0.832783 0.81508
22_2107- 0920212 09562564 0971212 0980297 0.889143 3.402386 6.224910 00 -0.083058 0.202538 -1.746314 -1.841304 0.896801 0.88062
52_2105' 0920212 0956254 0971212 0980297 0.889143 3.402386 6.224910 0.0 -0.083058 0.202538 -1.746314 -1.841304 0.896801 0.88062
32_2109- 0920212 09562564 0971212 0980297 0.889143 3.402386 6.224910 00 -0.083058 0.202538 -1.746314 -1.841304 0.896801 0.88062
52_2200_ 1.006192 0.978762 1.035834 1.033182 0986526 2075431 4.172448 0.0 -0.290356 0.202536 -1.759691 -1.849148 0.797350 0.86935

4800 rows x 32 columns

K11
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variate=set (data. colu.mns)
variate. remove (target) #
selected=[]

current_score, best_new_score=float(’ inf’ ), float (" inf’ )

whlle variate:
aic_with_variate=[]
for candidate 1n ‘,ar1ate e =
formula="{} " {}”. format (target . join s
12 aie= ols(formula formula, data data) f1t

best_new_score, best_candidate=aic_i

if current_score>best_new_score:
variate. remove (best_candidate)
selected. append (best_candidate)
current_score=best_new_score #2%

print (“aic is {},con g!”.
else:
print ("for selection over!”)
hreak
formula="{} { format(target "+7. join(selected)) ZEH
print ("fin al Io"mlla is {}”. format (formula))

model=o0ls (formula=formula, data=data).fit ()
return (model)
28 forward_select (data=select_data, target="close”)

K12
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final formula is

close~high+low+pctChg+preclose+open+turn+amount+psTTM+pbMRQ

FEINN T 3 — 3508 =R 8l Jm, B0 [ i) A8 B BT A4k, ) 2 1
TRBIEM tradestatus X — A&, LHEBETHRE. HEERBEESWT -

11



aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
aic
for

is —-23300. 37828832586, conti
is -24144. 7841964009026, con
is —-24765. 126195617144, co
iz —-24874. 36176698694, conti
is —24883. 64382525113, conti
is —24017. 549223338247, co
is —-24942. 77372003306, conti
is —-26456. 73153193671, conti
is 26 60396174267, co
is —26954. 41700968411, conti
is —-27085. 468769194013, cont
is -27128. 395853802584, co
is -27139. 70106666755, conti g!
is -27143. 662434511614, continuing!
is —27146. 751462542787, continuing!
selection over!

final formula is close hightlowtpctChgtpreclosetopentshpetChgtshvolumetamount+shelosetshpreclosetshlowtshhightshopentpbMRQ+volume+tshamou
nt+tradestatus

{statsmodels. regression. linear model. RegressionResultsWrapper at 0x2b642c¢de278>

Kl 13

%31k 3 final formula is

close~high+low+pctChg+preclose+open+shpctChg+turn+amount+psTTM+shvolu

me+shclose+shpreclose+shlow+shhigh+shopen+tradestatus+shamount+volume

He BB R AE

v, X = patsy. dmatrices(’
cltv = sm. OLS (v, X) c
res = eltv. fit()

print (res. summary ())

K 14
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OLS Regression Results

Dep. Variable: close  R-squared: 1. 000
Model : OLS  Adj. R-squared: 1. 000
Method: Least Sguares F-statistic: 1, 296e+06
Date: Sun, 03 May 2020 Prob (F-statistic): 0,00
Time: 20:49:44 Log-Likelihood: 13684,
Mo, Observations: 4800 AIC: -2, T33e+04
Df Fesiduals: 4781  BIC: -2, 721e+04
Df Model: 18
Covariance Type: nonraobust

coef std err t Prlt] [0, 028 0, 975]
Intercept 0. 0002 0. 000 0.909 0. 383 -0. 000 0.001
high 0. 4311 0. 009 47.734 0. 000 0. 413 0. 449
law 0. 3635 0.009 39. 283 0. 000 0. 345 0. 382
pctChg 0. 0380 0,001 57. 809 0. 000 0. 037 0. 039
preclose 0. 4205 0.013 33. 465 0. 000 0. 396 0. 445
open -0. 2192 n.011 -20. 316 0. 000 -0. 240 -0. 198
shpctChe -0, 0344 0.001 -32. 388 0. 000 -0. 036 -0, 032
turn -0. 0054 0. 000 -14. 621 0. 000 -0. 006 -0, 005
amount 0. 0017 0. 000 8. 710 0. 000 0.001 0. 002
psTTH 0. 0016 0.001 3.132 0. 002 0.001 0. 003
shvolume 0. 0003 0. 000 0.752 0. 452 -0. 000 0.001
shelose 0. 7428 n.014 53. 380 0. 000 0.715 0. 770
shpreclose -0. 4121 0,017 -23.501 0. 000 -0. 446 -0, 378
shlow -0. 2286 0. 009 -24. 328 0. 000 -0. 247 -0. 210
shhizgh -0, 2232 0.012 -19.311 0. 000 -0. 246 -0.201
shopen 0. 1240 0.013 9. 760 0. 000 0.099 0,149
tradestatus -0. 0007 0. 000 -2.321 0. 020 -0. 001 -0, 000
shamount -0, 0012 0. 000 -2. 586 0,010 -0. 002 -0, 000
volume -0. 0006 0. 000 -2, 337 0.019 -0.001 -9, 8%e-05
Cmnibus: 1513, 146  Durbin-Watson: 1.511
Prob {0mibus) : 0.000 Jarque-Bera (JBJ: 94437, 243
Skew: 0.658  Prob(JB): 0.00
Eurtosis: 24,696  Cond. No. 794,
Warnings:

[1] Standard Errors assume that the covariance matriz of the

EE B2 shvolume JFBECH B2, (HARATATIIRGE LR

Kl 15

IR E T (8] V920 52 A2 T A LA R 1]

errore is correctly specified.

Vo
e

H

=z
S o N =

A = SCHITIRARL

AILELAI\ H‘Jﬂ%%’

VNS EVS)

3 AR, DLK B DR EAIR R R T 1 B BRI, SR ane S8, M
Xt A BRI A 2506 AN I Bl R B R — A A AR

G .

=IBN N

T
SEA R T kA

AR EY 2 T, JEH MRQ RIEEVEAZIR

13

.
=
[=1]

S

, TREX



v, X = patsy. dmatrices(’
clty = sm OLS(y, X) #&
res = cltv. fit () #EHEE
print (res. summary())

OLS Regression Results

Dep. Variable: close  R-squared: 0. 304
Model: OLS  Adj. R-squared: 0. 304
Method: Least Sguares F-statistie: 699. 6
Date: Sun, 03 May 2020 Prob (F-statistie): 0. 00
Time: 21:29:03 Log-Likelihood: -5828. 2
No. Observations: 4800  AIC: 1. 166e+04
Df Residuals: 4796  BIC: 1. 169e+04
Df Model: 3
Covariance Tvpe: nonrobust

coef  std err t P>t [0.025 0.973]
Intercept 0. 3398 0.014 24. 901 0. 000 0.313 0. 367
peTTM —0. 0398 0.018 —2. 256 0.024 -0.074 -0. 003
pcfNefTTM —0. 0390 0. 003 -14. 032 0. 000 -0.044 —-0. 034
pbMR@ 0. 6366 0.0135 43. 604 0. 000 0. 608 0. 665
Omnibus: 320.795  Durbin-Watson: 0. 007
Prob (Omnibus) : 0.000 Jargue-Bera (JB): 409. 180
Skew: 0.621 Prob (JB) : 1.41=-89
Kurtosis: 3.711  Cond. No. 7.09
Warnings:

(1] Standard Errors assume that the covariance matrix of the errors is correctly specified.

K 16

FTLARIL, peTTM [ RECE T J7 1), N LT 2 EILErE, FibE A2 m
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(—) LSTM BRI =M E S FIRE
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AR BT — P B train=data[:-1] test=[1:], RJFIIZTM, iX
FERYE H BEAT RS, RO s T I SRR AL R SO RARK, 00 th B AR 3 K b
[ FAM TR AR, R ETN, Tt/ 2 SHRENESE X
ARARK

N TR PR TR — AN AR AT RE 77, A SO 25 14 RIGEERE B
NE I, BB, BEIAK 7 RN BINEE, JE0 HIBCFgE, S5id% 14
REIMMSHELL, AW R Bk, S8 G ARYE LSBT 5 i e . BRI Ehd — A2
S, SRRl B EAR, i AR TN R A R AEAR B R
ST AR I SN AAE . BEE — AN A RAME I T, A5 TN A% 1 L 41
SAWTE, T AE 5 RECR VA BB R IR, AN FURAE R R — A 1
I AN A% Bt =5 8 T 1 rh AR E R I TN A Hcahs , SR FE O B i 3 T
FE.

t WIHRER ISR 14 AT TFAATHEE TN 38 - ORI AR B, 25 A B %K
FRERT

YPredict; = ¢y + d¢—1 * F(Window,_,) + -+ + ¢ * F(Window_,) + ¢
* YPredict,_q + --- + ¢pr_q4 * YPredict,_,4 + €

LEE—AN T i

YPredicty, = F(Windowyg) = ¢$0 + ¢, * F(Window;) + -+ P4 *
F(Window,) + €

e ~N(p, o?)

M5 WL, AEREAN BT BRI — AN RS S T A RSB AR R 2
5 FH 2 TR H SR B B8 45 2, iRt b A ) 2 03R4 R S AR5 R, DRI
U223 OGN

i LSTM ARSI R
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[PhysicalDevice (name=" /physical_device:GPU:0", device_type=" GPU')] [PhysicalDevice (name="/physical_device:CPU:0’, device_type=" CPU" )]

from tensorflow. keras. models
from tensorflow. keras. lavers
from tensorflow. keras. lavers

import Sequential #fr
import Activation, Dense
import LSTM

from tensorflow. keras. layers import Dropout # from keras. layers ARIBEF

dropout=0.3, loss="mae’, optimizer="adam”):Zmae
model = Sequential()

model. add (LSTM(neurons, input_shape=(inputs. shape[1], inputs.shape[2]), return_sequences=True))

model. add (Dropout (dropout))
model. add (Dense (units=output_size, activation="relu’))

model. add (LSTM(128, input_shape=(inputs. shape[l], inputs. shape[2]), return_sequences=False))

# model. add (LSTH (ne

ons)
model. add (Dropout (dropout))

return model

K 17

FTENH LSTM #2145 74 1

lstm_model. summary

Model: “sequential 117

el Dutput Shape

Laver (t

lstm 11 (LSTM)

dropout_22 (Dropout)

=]

dense_22 (Dense) (None, 14, T)

1799

l=stm_12 (LSTM) (None, 128)

69632

dropout_23 (Dropout) (None, 128) 0
dense_23 (Dense) (None, T) 203
activation_11 (Activation) (None, T) 0

Total params: 334, 958
Trainable params: 394, 928
Non—trainable params: 0

Kl 18
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std=np. sqrt ( ss.var_[0])
mean=ss. mean__ 0]

from matplotlib. pyplot import Multiplelocator

1stm _pred prices= ((lstm model.predict (LSTM_test_inputs) [:—pred_range] [::pred_rangel+1)*\
test_set2[’ close’ ]. values[:—(window_len + pred_range)][::7]. reshape (int (np. ceil ((1en(LSTM_test_inputs)—pred_range),

row, col=lstm_pred_prices. shape
for i in range(row):

for j in range(col):
1stm_pred prices[i][j]=(lstm_pred prices[i][jl*std)+mean

K 19

YIZR 1 MAE [ EPOCHS FIfEM LN R

igRRE

FHEIHRE (MAE)

=
m

é

0 . i] A [ ] a0 163
# Epochs

Kl 20

HI T LSTM FOWIAAA 2 REALAE ), DRIy 1k — Bl 22, B4 48
np.random.seed(rand_seed) L A

temp_model.save('lstm_model_randseed_%d.h5'%rand_seed), 1€ rang_seed
[RIIX (8] 0-20, 1347 20 DNEAUIZRIE I LSTM BB B T ia4T, BUOLTmg 3
HME . 2 b BE LRI A6 A 7 R R 50

A 40 A I Y LSTMY F00 R Si2 e 7 34
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axl.plot (stand_data?[ (stand data2. index)>= split_date]. index[window_len:],
test_set[’ cloze’ ] [window_len:], label=" =E[R{E’)

for (i, share_pred) in enumerate( lstm_pred_prices ):
print (list (share_pred))

RERRITE T ¥

a

=]

=

print (i)
# Only
if i==0:

dding lines to the legend once

axl.plot(stand data2[(stand data2. index)>= split_datel. index[window_len:][i*pred range:i*pred range+pred rangel, share pred, c

else:

axl.plot(stand_data2[(stand_data2. index)>= split_datel. index[window_len:][i*pred_range:i*pred_range+pred_rangel, share_pred, c
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FEFLEEMEY
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M. LSTMIEESER 21 o)

IR
TRME
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pred_range=7

window_len=14

LSTM_test_outputs_cal = []
test_set_select_cal=test_set2[’ close’ 1#52

for i in range(len(test_set_select_cal)—window_len):
set = test_set lect_cal. values[ (i+wi ;.

LSTM_test_outputs_cal =
LSTM_test_outputs_cal =
LSTM_test_outputs_cal=LSTM_test_outputs_cal. ffill () £
LSTM_test_outputs_cal=np. array (LSTM_test_outputs_cal)
print (LSTM_test_outputs_cal)

rowl, col1=LSTM_test_outputs_cal. shape ##iX-
for i in range (0, rowl):
for j in range(0, coll):
LSTM_test_outputs_cal [i][j]1=(LSTM_test_outputs_cal[i][jl#std)+mean
'nt (LSTH test o ‘177
print (LSTM_test_outputs_cal)

Zpr

K 24

=R BT

print (LSTM_test_inputs_cal. shabe, LSTM_test_outputs_cal. shape, 1stm_pred_prices. shape)

(357, 14) (357, 7) (3537, T

K 25

H.rt LSTM_test_inputs_cal 1 LSTM_test_outputs_cal #B-2H F MR (35 bR
AL S BSCREAN B, TR G AE S5 SR AR AR B p v R N A B an 44, T2
BRI A i 4 IR, R TR R A F 1 ) L

SRIG E SLUNR RN A 3 2R 0 IE AR R T H SRR 2
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def calculateaccuracy(test_inputs_cal, test_outputs_cal, predictor_prices):
flaglstm count=[]
for i1 in range(len(predictor _prices)):

Sorimt (3, 7)
# printitest imputs callif)
E print (pradictor pricesiil})

a=np. mean(test_inputs_call[il)
b=np. mean{predictor prices[i])
#orimt (a, b)
if b>=a:
flaglstm=1
flaglstm count. append(flaslstm)
else:
flaglstm=0
flaglstm count. append(flaslstm)
Sorint (flaglstm count)
flag test_output_count=[]
for i in range(len(test_outputs_cal)):

Sorint (3, 7)
# printitest imputs callif)
E print (pradictor pricesiil})

a=np. mean(test_inputs_call[il)
b=np. mean(test_outputs_callil)
#orimt (a, b)
if b>=a:
flag_test=1
flag_test_output_count. append(flag_test)
else:
flag_test=0
flag_test_output_count. appendiflag_test)
Sorint (Ffag tast output_count)
if(len(flaglstm count)==len(flagz_test_output_count) ):
# B EIEE
count_right=0
for i in range(len{flaglstm count)):
if(flaglstm count[i]==flagz_test_output_count[i]):
count_right+=1
print (EHEBNGIEIEES . 7, count_right/len{flaglstm count))
else:
print ("EEREHE")

calculateaccuracy (LSTH_test_inputs_cal, LSTH_test_outputs_cal, 1stm pred prices)

Kl 26

SEVAE 2 W B P B 38 5 SR SAME 1R T R B (el 4 o — 502K, LUK
HIRAN, &R T A AN B s, FIWT ik, SRIGARYE SR ks 7 512 15 Tk
PR, K FXTEE, BRI ERECE BRI, TS TR R A ) 1
[iE

LSTM B [ 4 SR « WERf 28 4E 65.8%7c 47, F1 SCORE 7 0.68, AUC N 0.655,
FHezl 17 rROC k.
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calculateaccuracy (LSTM_test_inputs_cal, LSTM_test_outputs_cal, lstm pred prices)

BTEBEIEERERN. 0. 6354621848730406
AUC SCORE: 0.8552812858783008
F1 SCORE: 0.682170542635659

ROC Curve
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(Z) BP MEMEXBREMEES KIS

i Sklearn H 77 ] MLPRegressor FRER IR 2E /X 25 1) (5] 15 It o 5 FHoAd[A]
FRERUATE, FIRERIAS AR EERE, 7k REEE LRI .

EEEEARE

from sklearn. neural network import MLPRegressor
3 I ge (20, 50) :

4 np. random. seed (66)

target_pre_list=[]

mlp = MLPRegressor (hidden_layer_sizes=(160, 14 ), activation=" identity’, solver="adam’, alpha=0.00001, batch_size= auto’, %
7 learning_rate=" invscaling’, learning_rate_init=0.00005, power_ t=0.010, max_iter=3000, shuffle=False,
0001, verbose=False, warm start=False, momentum=0.3, nesterovs momentum=True,
lidation_fraction=0. 15, beta_1=0. 05, beta_2=0.01, epsilon=le-09, n_iter_no_change=25, \

random_state=None, tol=

early_stopping= Fa].s

max_fun=30000)
mlp. fit(training_inputs_reshape, other_training outputs)
mlp. score (training_inputs_: reshape, other - training outputs)
target pre=mlp. predlct(test inputs_reshape)

from sklearn. metries 1mport explained_variance_score,
mean_absolute_error, mean_squared_error,

19 medlan absolute_error, r2_score

20 print ( f4% £} 35'»\] ,mean_absolute_error (other_test outputs, target pre))

21 print( TE' pEEETL squared_error (other_test_outputs, target_pre))

22 print(C E?\J: ,median_absolute_error (other_test_outputs, target_pre))

23 print ( {412 {EA: ', explained_variance_score (other_test_outputs, target_pre))

', 12_score (other_test_outputs, target_pre))

24 print (" 8%

MM R ISHEIFTFEEIHEER.  0.9903553531683744
HEFEEIFRIAIYTIRES: 38 023573026954054
HEFEE IR RELETEES: 0. 1937290153506814
HEFEE IR ERFEER: -2 2164100039565717
HeMEEEISEHIIAR 2EH. -2 2170292791587136

K] 28

SN JE R TINE $% 2 AT AR 775, WhsMEALE, THAIERZRAM F1 {H. AUC
i, F44] ROC HiZ::
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calculateaccuracy (LSTM_test_inputs_cal, LSTM_test_outputs_cal, mlp_test_outputs, check_axis=1)
TR ERSEEREER: 0. 5574229691876751
AUC SCORE: 0. 5581706850363567
F1 SCORE: 0.5842105263157895
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MR BRI IRHRE RHATEES RS HR

1 import pandas as pd
from sklearn. ensemble import GradientBoostingRegressor
from sklearn.model_selection import train_test_split

rng = np. random. RandomState (9)

GBR_house=GradientBoostingRegressor (alpha=0.9, ccp_alpha=0.0, criterion="friedman_mse’,
init=None, learning rate=0.1, loss="1s', max_depth=3,
max_features—None, max_leaf nodes=None,
min_impurity_decrease=0.0, min_impurity_split=None,
min_samples_leaf=1, min_samples_split=2,
min_weight_fraction_leaf=0.0, n_estimators=100,
n_iter no_change=None, presort=" deprecated’ ,
random_state=None, subsample=1.0, tol=0.0001,

15 print (GBR_house)

target_pre=GBR_house. predict (test_inputs_reshape)

from sklearn.metrics import explained_variance_score, \
mean_absolute_error, mean_squared_error, \
median_absolute_error, r2_score

22 print( B F =7 2E7: °,mean_absolute_error (other_test_outputs, target_pre))

23 print( E ’ mean_squared_error (other_test_outputs, target_pre))
print 22 7: *,median_absolute_error (other test_outputs, target_pre))
print (’ E(EA: ', explained_variance_score(other test_outputs, target_pre))

26 print( : ', r2_score(other_test_outputs, target_pre))

K 30

GradientBoostingRegressor (alpha=0.9, ccp_alpha=0.0, criterion= friedman_mse’,
init=None, learning rate=0.1, loss="1ls’, max_depth=3,
max_features=None, max_leaf_nodes=None,
min_impurity_decrease=0. 0, min_impurity_split=None,
min_samples_leaf=1, min_samples_split=2,
min_weight_fraction_leaf=0.0, n_estimators=100,
n_iter_no_change=None, presort=' deprecated’ ,
random_state=None, subsample=1.0, tol=0.0001,
validation_fraction=0.1, verbose=0, warm_start=False)

BERFEITFEDAITATEER: 0. 14743953340150713

BERFEITFELALTRES. 2. 1000451104363376

BERFEISFHEDA R ESARTEER:  0.026165770548288322

BERFEEMELNTEETEESN.  0.8150369740513416

BERFEEFHEZAR 2ER: 0. 5146325027291119

K 31

SROR R T 42 Z AT AL BT i, WibsiiEAL ), THEIERRZA FLAE

i, %M ROC #hZk:
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validation_fraction=0.1, verbose=0, warm start=False).fit(training inputs_reshape, other training outputs)

AUC



1 calculateaccuracy (LSTM_test_inputs_cal, LSTM test_outputs_cal, GBR_test_outputs, check_axis=1)

EHEETIERER.  0.5378151260504201
AUC SCORE: 0.5337347876004592
F1 SCORE: 0.35736434108527133

ROC Curve
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(TU) STfr & E A% B E S S

from sklearn. svm import NuSVR
2  import numpy as np

4 ¢lf = NuSVR(C=99, nu=1, kernel="rbf’, degree=3, gamma='scale’, coef0=0.0, shrinking=True, tol=0.001, cache_size=200, verbocse=False, m:
5 clf.fit(training_inputs_reshape, other_training outputs)
clf. score (training inputs reshape, other_ training outputs)

target_pre=clf. predict (test_inputs_reshape)

3 from sklearn.metrics import explained_variance_score, \
14 mean_absolute_error, mean_sguared_error, \
5 median_absolute_error, r2_score

print ( THFRAENERREHT

ZE4: ’,mean_absolute_error (other_test_outputs, target_pre))

7 print (" 3¢ ', mean_squared_error (other_test_outputs, target_pre))
print (X =3 ', median_absolute_error(other_test_outputs, target_pre))
print (X ={EH: °, explained_variance_score (other_test_outputs, target_pre))
20 print( TE A: ’, r2_score (other_test_outputs, target_pre))

THAEHE BRI THENEER:  0.2130167930320934
TEFAEAERELNETRESR: 2. 4012534721541496
FTEAESIERELSEEREES. 0. 046612580124088335
XFERENEFRELAATEE T EER:  0.7968507117292182
TEHEENEBEIMAR 2ER. 0. 7963391155369483

K 33

SR TN % 22 AT AL 775, 1 RRvEAL 5, TH B IE R A0 F1 {E . AUC 1H.,
JE#) ROC iHhk:
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1 calculateaccuracy (LSTM_test_inputs_cal, LSTM_test_outputs_cal, SVR_test_outputs, check_axis=1)

LTEREAFEERESR.  0.5546218487304958
AUC SCORE: 0.5506601607347876
F1 SCORE: 0.5954108473282443

ROC Curve
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() BT B RN ES KA

1: 1 import numpy as np
2 from sklearn. linear_model import HuberRegressor, LinsarRegression

4 rng = np. random. RandomState (0)
6 huber = HuberRegressor (epsilon=1. 35, max_iter=100, alpha=0.0001, warm_start=False, fit_intercept=True, tol=1e-05).fit(training_input
huber. score (training_inputs_reshape, other_training_outputs)

8 target_pre=huber. predict (test_inputs_reshape)

linear = LinearRegression(). fit(training inputs reshape, other_training_outputs)

13 print ("Huber coefficients:”, huber. coef )
print ("Linear Regression coefficients:”, linear.coef )
from sklearn metrics import explained variance_score, \

mean_absolute_error, mean_squared_error, \
median_absolute_error, r2_score

IR R P4 2% 4: °,mean_absolute_error (other_test_outputs, target_pre))
J ' mean_squared_error (other_test_outputs, target_pre))
23 ). ’,median_absolute_error(other_test_outputs, target_pre))
HE(EA: ’, explained variance_score (other test_outputs, target pre))

SERFERFTFHEMIEE . 0. 3118595099082487
EHER BRI TEESN: 4. 042636101143304
EEEARLAFESMEERN: 0. 064192028051102
ERERELR R EETEEN:  0.6579697279300425
SEEEEZAR 2EHN: 0. 6379680007151569

K 35

SN 5 P TIIIE ¥ 2 B R AL B 7 325, T bR AL 5, T B IE A %6 A0 F1 {E . AUC 1H.,
JF4 1 ROC HiZk:
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In [253]: calculateaccuracy (LSTM_test_inputs_cal, LSTM_test_outputs_cal, RR_test_outputs, check_axis=1)
EAEERSEERER: 0. 5462184873949579
AUC SCORE: 0.35424799081515499
F1 SCORE: 0. 386734693877551

ROC Curve

08+

024
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TR AR R 38, & 56 M SVR. GBRT. RubustRegression [145 5 ] DL & B
AR R XN FA KR, 12 50%% HITEHIN, B2, —DHREERREEZA
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calculateaccuracy (LSTM_test_inputs_cal, LSTM_test_outputs_cal, LSTM_test_inputs_cal, check_axis=1)
EHERE S IERER.  0.5630252100840336
AUC SCORE: 0.3
F1 SCORE: 0.7204301075268817

ROC Curve

K 37

M BB DA, I ZREE SN 1 B B O RL F Fl 5 150, S B
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