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WL o A5 2 S HE P — il MG AR E SR S /E S LSTM 2% )% N\, Bl LSTM &%
fI%m N~ A Batchsize* 1500%6.

LSTM W44y JL=2454), B LSTMs e M, &2 LSTM IR B e #
AT WG, BT— 2 e N E—ERA, WA RAEE] LSTM = 2G4 M 4%
B )% L 4E 5 9 Batchsize*1500%12.

EREEM . MINSECN Batchsize*1500%12, REIEFE4EE N 6%12, HiH4EE N
Batchsize*1500%6, X HL[1) 6 X B BI2EHNFRZEMIEH o
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I
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_________ e Y —
|
|
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|
_________ L .
|
|
|
|
|
|
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|
|
|
|
[
_________ .'__________________________________________
|
|
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connect |
[

S —— I {}
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|
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|

reshape T
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|
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(2) WIEh% )Rk
WIGEE 213 Ir_init=0.01.
(3) ReduceLROnPlateau
YEFFEA TR AR, R kAR . AR B ) R0 R E A
JER A 1720
(4) Batch_size
WX 2 — R I 25 BTt B A %) Batch_size = 64
(5) epoches
FE R E WIEAEEEL epoches = 100
(6) &M TSR
FLVEH Resnet34 W25 50 A T pytorch B 5 3 AL I R AL AL
5.23.4 HKMEK
Softmax()Ff KU IFAMEHHL, A — K0 BIFIR B BER M . it A1,
TUREAZIENN, HFrE LR ZAA 1. LogSoftMax()ERHZTE Softmax() R E T A 45 &
fit b, 1% Log fH.

exp(x;)

soft max(x;) = > exp(r)
J j

exp(x;) )
2, exp(x;)

NLLLoss() 2 £ Bl 7% BRI 0 BB %, X LogSoftMax() 485 J 3017 B A7 5 BB
NLLLoss()", ZfIAE, NI,

NLLLoss(x,class) =—x[class]
5 XN R R LogSoftMax()fi % 5 NLLLoss() R EUH 45 515 21

exp(x[class])
2 exp(x[/])

LogSofit max = log(soft max(x,)) = log(

loss(x,class) =—log( ) =—x[class]+log(Zexp(x[j]))

5.2.3.5 iRk

1% BRI A SR TH B R R R AR B AT AT 1, AR B8R AE TR X P 2k ek 2t
173K, B/MEBURREE . WNEitHE Y, S FEEENERG BRI, BE
N BERITREE AR, BREE NSRS MRIR S, A0k Adam fRALES
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IR/NPIE, — M 1e-8, BT 0. Adam FEPAARAS W T R TR
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end while
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5.2.3.6.2 NS FI AL
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R St 2R AN PR ZE1E N B, HE 45 A R SR AT L R AP 2 (B SEE)IE N y, » & X
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1, . =17.
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0,8, #1,
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5.3.1 [HE=F19 0T
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5.3.2 HE UL & R B
5.3.2.1 REKFRENEERE X

AE W (VISWE NRAE RSB — A EEIERR, 8RNI WIS . Hie X
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HR, WML BERPRE. WA, BREZ2HmNEAR. Bk, AT e 0= DL
A RAE KSRGS, BB ERIRE WL SN FruEN 7 IR IS W82 /K77 ) AR =
N FETEARERY) (0.50°0~5°) BEMET 5= L or s B ARPDFE B0 1) i /KRR ES
5.3.2.2 KAIEERA

FRAE e WL ) 5 T AT RE L 2 N R 2 — N E 5 St LRI 2, ¥
B —HN x &b, X5 B 5 E st MRS T C(x) & UN:
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Hp, c(x) NBWBYSE S EXE, L) NERNREREE, L(x) N5
FofE, AL(x) NBRYISE SR E,
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17
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’rJQ’FJI-

& 19 BFrRBIEH

HHBEEREE R, WLx)=L,(x), BCx) =0, NEEDFHHEEARY. 35 HEs
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ERE.
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(P A S R A R E s SR . SR REEU SWIE ME, %5 1
g LA KR RN E T .

Lamber-Beer JEBX KA CREESAT THIR, MR T ASHEEEN 6. HERE
ZIRIMIK R BWHOCERIANSCBE RN ,, SIS xGEHICRE RN, WG EIE
5 I R A AL

Q=0 T=¢, €

Horb o NIALRERE S s B R, kAR (MR BIECREL o AEEERE. N
Al DA 2 PR x
1o
ko,

Se=P, Mx=-Tml,
0 ke

AR B A x A AE H AR, M H AP S B AR A R s A5
S TALH A2 -

L=Le ™ +L,(1-e™)

Heb LY RIS, LoV AR, LN SHERE, o N
R2EL x WU RS BRI A BEE .

A1 B3R 22 FURT AR AR K H I T, HARWIE A SR DL e ™ B, 1 5t
W R MAE LA — e ™ 50 I, WO Y% Koschmieder SEEA, ZRE A REER. &
SR RE T sV 5 SRR, B RCR, B 2id sine iR,
WAt — 43 5.
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Hefh C AL RIE ST RREE, CNAINEERE ST SRR E. ik
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e AT L RME, HBUEAEWRE: % L@ E N 0.02, CIE KAtsdEH T
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FRZZKEMAE AR RGN E . 7R SRR X G ZME & 4 0.05,
Ble=e™=0.05 FZERNAR:
x:—llnl
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HINIEEEISPNL /WS
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o
Hrbo NIRRT, FTLLE H RS R IS i WS VIAC. AEMRI A B R
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BRI SAE
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& 20 BEBREREREE

BARTT LLRIR A :
J et (x) = ggggcgynﬂJf(y))

Kb T IR RO EUG A —ANEE, Q) ZUME R x MO — N5 0. B E G
BN, RS EURIAER = Xk, J* BRAERARMGRE, BJ" >0.

B LA x O AR 11 BT Q(x) RS ST 22 AR, 10N 7 (x) o HARIE A B/ ME
CIRYEC

;g&U%yD=700gggJ%yD+ﬂ—?@DAc
X Mg/ ME R = R Ul TE 2 B R B, ES TR EER

L) 5oy min (1) (y)>+(1 7(x)
et S 5 G P LM, B

min( rr})in)(ifj))) =7(x) min( r%in (

f@)
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ﬁﬁﬁﬁé%%ﬂ%,%%!@%HEQLL%$OLK HEDE A >0, ATLIFE:
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5.3.3.2 AE LB SR X

JEEN B AR, — 0 BRI A IR RERE, 5 — AR AR R RO U
AR MBS T 1, ER—E, R NEANTMENL. SRR, E AL 5 A SO R
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R, o MIECERE, d BER SRR RS, — Sl brid ES 2.
PRI A5 2 e IL R 5B S A 8 RN

—2.998xd(x)
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FH T BE — € XS ) B I 28 1 () A2 T &, BT DA T I @ 18 e 50 R BER A5 1
SPERERE, X FEUEN FEAFEHRA . N TIHEBRIURES, AR 5] S8 5TE
HE— DX B R R S AT Ak

5 SIS N GAR B FFE T, ENEEO JE BE R 5 R % B E T M Zt
KER:
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Hrp, W RUMEE kNP OLREIRE O, (a,,b,) RFHEIEE W, LM RE. WLl

FBRBOR AT & () 5 ¢ () IZESR, N:
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BRAE L
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5.3.5 THESREITE

AR ULy 2 e A% BB FE LAt SERRIZ SO R AN BRI, B g OB mn] DL
B v R T A B T 2R T e i RO e . WA (A BRI e A R BT X AT
I FHREKBATIUE , B2 FIE 0 FHR KN 6m, FHRBZETE I 42 [ (FIEE RS 0 9m
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21 B EERTEE
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B, AT R EALE A —dEbr A, i, IEENE LR ML NG Py Q, BT E
B F5 SN AL By Cy Do AB TE ELARTEIERE L1847 RN E, MN FTfE B2k
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EI]BJ:AF-BC

1 MQ/AG F[ 15
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BD _MQ-NP-AC - AB-MP-NQ-BC

AD MP-NQ-BC' " MP-NQ-BC—MQ-NP-AQ
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B LSRR R RAT

22



MO=(v,-v,)-dy
MP=(v,-v,)-dy
NP=(v,—v,)-dy
NO=(v,—v,)-dy

BN Bl — A, S
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FEIXRIRA T, WS BRI AR — 15 O(u, v,) » FTSRHIARN Lo ZEIX RS

T NP w87 /A= W S WS I
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23



T L B AL A
ANl

|

oA

A 4

A B

(SELIpi IS

A 4

21 PR A

! G B
it L
Bl 24 IR RARE IS
IR T BE LR SR AR EIERAE, X T Eil A BRI E A, E AR E
INEMTHER %, [BRERNE, 2ESHiENMmI, &EEEE BRIt ae WA
5.3.6 BERIK AR

8L H R TS H ) T N B M R, RERR 30-40s B Mt dE AT AN EE, R AR A A
). 3£ 100 5K, BHEA 6:30:26 3] 7:39:11, 40— /Mo 382 N RBAT LA [E] 21 1)
IR AR EE N, WNETR.

K113+000 (H-4 K113+000 (4

(a) 6: 30 BEABEHE (b) 7: 38 EEABEHAE
25 AERZIT SR BEE

AL LEAN RN 20 (0 s 2 BB AT LUR B, £E 6:30 IN %), REMLEERE, e 420E
[RIEE 2R B LM ) L, AT A S B AN i, 107 7:30 21, AT LS 2R K7 21 18] 22
TSR 2k AR, HAM B W E .

XA BRI B ok, Breik s, Hih HHaimEER, Agiim, A
LSO AT MR, 1 R A A T B RIS, DA SR IBUE S
[k FE p, AT 22 (DG R 00 R 77, 100 I S 06 5 R S R AT 5 SR AL S
BB R 205 R/NE 3601280 , A5 HICT- 2915 2 AR BB AE S, ZJEAI LAY

24



FNTEHGRRL, SRIFGREMESS R I TR, 5B R I,
R 5 BIRARREE I ERERTE L

I 1] AELEE (m)
6:30:26 30.19
6:31:08 30.31
6:31:50 29.97
6:32:31 30.12
7:37:48 65.72
7:38:30 67.64
7:39:11 59.17

R4 (RN RIEFRESZATIARAEY , N TS S A A7 = RS 752K, X
% 5% 5l MG A W BT T AR R 7y, A RE L EEYE R 20 v 5 AN ), Bk
SRUTN R YR8 T 200 K, BUAE W EEZE0N 0 ek 1 250, md s sEs ]
%ﬁﬁiﬁgﬁiﬁﬁ% RFE AT IR AL B, FEREILEE /T 200 KA, WEds A 03 75 B AL
BT EE E R

xR 6 BRABENEZFHN S SEMIZE
377 REULFE L yuFE/m SRR B
0 2 L>500 -
1% 200<L<500 A T
2 % 100<L<500 I By AT T
3% 50<L<100 A I
47 L<50 A28 B3 e A

giaak WLLE M, £ 6:30 e, B8R 30.19m, BRI i A RS BIEATRE
FEZ G —A IR, RERIEH AL BEILREIAR] 59.17m, BRI BR AU HiA Pk
(EATS IR 5 B AT A I A

2322 I 1) B etk 2 6 i L B I 1) A2 A ith 28 WL T B s

mor

® true °
65 —— Cubic-Spline o
+
o ||
60 F 6o
[\®
] /0o @
55 4 %u" |10 @
| @\
¢ |
50 [ \ [ & &
E b d
(o" [y
45 4 0 P
o \é
° | 0
40 [ MW
35 4 o 9 | @“ o
| o ',fo ©
t\b
30 1
0 20 40 60 80 100

& 26 =R EEE N ERERTE) Tz



A CLEH, FERT 50 NI IE] A RE WL IS 5 5 50 /N ] S R LB B R LL e, IX
PLAZE R 1) 6:30-7:00 P B, KZH B EE 7:00-7:38 12 WIEHE H A v 4 H 14 H,
N—ERES, BEEML. BE BT, BEERNE, KEBEHHEEL.

5.4 |n) /@y
5.4.1 [n) @Yo Hr

e IR A2 A A FNBE L I 7 4 o B 18] 7 271 325 2 A R ek T) 7 5 A Sr B i, 78
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HEE PR a,

B exp(score(ht,h_s))
ts S _
ZGXp(score(ht,hs.))
s'=1
VN =WAL TlasReR
Ct = ZatS Es
%é@iﬁtﬂ Yy

v, = f(c,,h)=tanh(W [c,;h,])
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(D JRIGEHE R 58

F TR 3 4 81 ) vtk 2 4% 8 AL PSE I P ) A2 A0 HiT 2 B R DA Y, 8 AL PR 08 2 D e 5
ETHHEEYS . AT A R D HER,  Soks SR n Re W AR AT 0 i, iR EYS .
WML B IRZE . Ir a8 oy Fe A an R B s, o Al RERE . %, RIITE. .
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29 SRR EFS
K RF AR fa, TR EHA AT ARIMA BB EARE, Tl th 45 58 5 #4
SRR 2 AT IGURE 0, AT A5 3 5 25 1A T B4
(2) ARIMA FERY [y 37
1. PR K e e A

TEEES. ARIMA B2 |, Jexh@Ss st r-FRatem a e sl . Xt R ihiass
JP AT ADF FRARELS, JRGEBTFHIFEFRTA . REXRGTF AT — M 2=
gy, gt —WESEREEFIEL ADF K, IEHHL A FRFN. f2d—hEsrE
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%y 5 el o R RSy S AE L B, BTN AR AR R A

2 AR

b AT DL i 252 R 81 B ACE IR0 PACF B Eonfi 2, IR E d=2. 18
T p M q BMETCIER AR HER I, Rfmscih A AIC A1 BIC #E #4745, @il
5255, AR p. q HZ FH ARIMA 78, FR3REL AIC Fl BIC [ E&. #7
R[] AIC F1 BIC T & s

%= 7 ARIMA =8I AIC EE=

Lags MAL1 MA2 MA3 MA4 MAS MAG6
AR1  321.075 NaN NaN NaN NaN NaN
AR2  282.366 NaN NaN NaN NaN 233.146
AR3 281.225 NaN NaN NaN NaN NaN
AR4  268.279 246.103 NaN NaN NaN NaN
AR5  270.028 NaN NaN NaN NaN NaN
AR6  262.208 243.178  245.128 NaN NaN NaN
# 8 ARIMA #=EIH) BIC EEE
Lags MA1 MA2 MA3 MA4 MAS MAG6
ARI1 331.33 NaN NaN NaN NaN NaN
AR2 295.18 NaN NaN NaN NaN 258.78
AR3 296.61 NaN NaN NaN NaN NaN
AR4 286.22 266.61 NaN NaN NaN NaN
AR5 290.54 NaN NaN NaN NaN NaN
ARG6 285.28 268.82 273.33 NaN NaN NaN

p=2. q=6 i, AIC 1 BIC FMEII NG/, KR ZEFRE Y ARIMA (2, 2, 6) &

A,

3.2 SR e

TERiE ARIMA BB p.q 2 J5, EHiE ARIMA BRI R4 ARIMA (2, 2, 6)

PRI AR 45 R A B TR
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ARIMA Model Results

Dep. Variable: D2.y No. Observations: 96
Model: ARIMA(2, 2, 6) Log Likelihood -106.573
Method: css-mle S.D. of innovations 0.643
Date: Mon, 21 Sep 2020 AIC 233.146
Time: 01:56:52 BIC 258.789
Sample: 2 HQIC 243,511

coef std err z P>|z]| [0.025 0.975]
const 0.0020 0.001 2.954 0.003 0.001 0.003
ar.L1.D2.y -0.4914 0.076 -6.435 0.000 -0.641 -0.342
ar.L2.D2.y -0.8383 0.063 -13.317 0.000 -0.962 -0.715
ma.L1.D2.y 0.6191 0.096 6.468 0.000 0.432 0.807
ma.L2.D2.y -0.9913 nan nan nan nan nan
ma.L3.D2.y -1.2371 0.076 -16.258 0.000 -1.386 -1.088
ma.L4.D2.y -0.9922 nan nan nan nan nan
ma.L5.D2.y 0.6183 0.084 7.326 0.000 0.453 0.784
ma.L6.D2.y 0.9994 0.043 23.282 0.000 0.915 1.084

33 ARIMA (2, 2, 6) 1#ERIRIEERE

HE AR, #FSH p EXEGE 0, MAKNSHEE REERL . ARIMA (2, 2,

6) FRA N HARIE A
x,=-0.49¢,x, , —0.84¢,x, , +¢&,+0.620,¢,, —0.990,¢, , —1.240,¢, , —0.990,¢,_,
+0.626,¢, ; +1.006,¢, , +0.002

e SRR BEAT A 2R 0, IR R AR AR U D BR QLR AIC A1 BIC #ENI2E
el AR BT, NSz o thiln] . JEdWE LB git&E, 45
e VSISl S 2T R
(3) Frolb K E

WSS H Frga ) 100 i EHEERE, RIS — sk B B4R 4t 1A 06:30:26 i e, 2
100 5K FR (43RS [0 07:39:11 88 1, » P& a & SUN:
Lo — 1

100

HmiEE TP K a=41.25s
(4) ARIMA 57 (i)

5B I G AR R T AR OR A 35 P 1, P PR YT B 5 TN ) 3 e A
N, 3B 5 I AE W T A5 R0 B s
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31 Seq2seq 1= B
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import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns
sns.set(style="darkgrid")

df = pd.read_csv('/Users/houguiyang/Desktop/2020 E5%/ % 4-1.csv")
plt.rcParams|['font.sans-serif']=["'SimHei']

fontl = {
'size':23,

¥
plt.figure(figsize=(15,5),dpi = 72)

# Add title
plt.title("fRREZRMEHE", fontl)

# Line chart showing daily global streams of 'Shape of You'
sns. lineplot(data=df['/F%UE" ], label="gEWE",color = 'r')

plt.xticks(fontsize=20)
plt.yticks(fontsize=20)

# Add label for horizontal axis
plt.xlabel("F5", fontl)
plt.ylabel("/F%HE", fontl)
plt.show()

R

i 3

import torch.nn as nn

import torch.utils.model_zoo as model_zoo

_all__ = ['ResNet', 'resnetl8', 'resnet34', 'resnet50', 'resnetlOl’,
'resnetl52']
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model_urls = {
'resnetl8': 'https://download.pytorch.org/models/resnetl8-5cl06cde.pth’,
'resnet34': 'https://download.pytorch.org/models/resnet34-333f7ec4.pth’,
'resnet50': 'https://download.pytorch.org/models/resnet50-19c8e357.pth’,
'resnetl@l': 'https://download.pytorch.org/models/resnetl01-5d3b4d8f.pth',
'resnetl52': 'https://download.pytorch.org/models/resnetl52-bl2led2d.pth’,

def conv3x3(in_planes, out_planes, stride=1):
"""3x3 convolution with padding"""
return nn.Conv2d(in_planes, out_planes, kernel_size=3, stride=stride,

padding=1, bias=False)

def convlxl(in_planes, out_planes, stride=1):

""1x1 convolution
return nn.Conv2d(in_planes, out_planes, kernel_size=1, stride=stride, bias=False)

class BasicBlock(nn.Module):
expansion = 1

def __init_ (self, inplanes, planes, stride=1, downsample=None):
super(BasicBlock, self).__init_ ()
self.convl = conv3x3(inplanes, planes, stride)
self.bnl = nn.BatchNorm2d(planes)
self.relu = nn.RelLU(inplace=True)
self.conv2 = conv3x3(planes, planes)
self.bn2 = nn.BatchNorm2d(planes)
self.downsample = downsample
self.stride = stride

def forward(self, x):
identity = x

out = self.convl(x)
out = self.bnl(out)
out = self.relu(out)

out = self.conv2(out)
out = self.bn2(out)
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if self.downsample is not None:
identity = self.downsample(x)

out += identity
out = self.relu(out)

return out

class Bottleneck(nn.Module):
expansion = 4

def __init_ (self, inplanes, planes, stride=1, downsample=None):
super(Bottleneck, self).__init_ ()
self.convl = convlxl(inplanes, planes)
self.bnl = nn.BatchNorm2d(planes)
self.conv2 = conv3x3(planes, planes, stride)
self.bn2 = nn.BatchNorm2d(planes)
self.conv3 = convlxl(planes, planes * self.expansion)
self.bn3 = nn.BatchNorm2d(planes * self.expansion)
self.relu = nn.RelLU(inplace=True)
self.downsample = downsample
self.stride = stride

def forward(self, x):
identity = x

out = self.convl(x)
out = self.bnl(out)
out = self.relu(out)

out = self.conv2(out)
out = self.bn2(out)
out = self.relu(out)

out = self.conv3(out)
out = self.bn3(out)

if self.downsample is not None:
identity = self.downsample(x)

out += identity
out = self.relu(out)
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return out

class ResNet(nn.Module):

def __init_ (self, block, layers, num_classes=1000, zero_init_residual=False):

super(ResNet, self).__init_ ()

self.inplanes = 64

self.convl = nn.Conv2d(3, 64, kernel_size=7, stride=2, padding=3,
bias=False)

self.bnl = nn.BatchNorm2d(64)

self.relu = nn.RelLU(inplace=True)

self.maxpool = nn.MaxPool2d(kernel_size=3, stride=2, padding=1)

self.layerl = self._make_layer(block, 64, layers[0])

self.layer2 = self._make_layer(block, 128, layers[1], stride=2)

self.layer3 = self._make_layer(block, 256, layers[2], stride=2)

self.layer4 = self._make_layer(block, 512, layers[3], stride=2)

self.avgpool = nn.AdaptiveAvgPool2d((1, 1))

self.fc = nn.Linear(512 % block.expansion, num_classes)

for m in self.modules():
if isinstance(m, nn.Conv2d):
nn.init.kaiming_normal_(m.weight, mode='fan_out', nonlinearity='relu')
elif isinstance(m, nn.BatchNorm2d):
nn.init.constant_(m.weight, 1)
nn.init.constant_(m.bias, 0)

# Zero—-initialize the last BN in each residual branch,
# so that the residual branch starts with zeros, and each residual block behaves
like an identity.
# This improves the model by 0.2~0.3% according to https://arxiv.org/abs/1706.02677
if zero_init_residual:
for m in self.modules():
if isinstance(m, Bottleneck):
nn.init.constant_(m.bn3.weight, 0)
elif isinstance(m, BasicBlock):
nn.init.constant_(m.bn2.weight, 0)

def _make_layer(self, block, planes, blocks, stride=1):
downsample = None
if stride !'= 1 or self.inplanes != planes * block.expansion:
downsample = nn.Sequential(
convlxl(self.inplanes, planes * block.expansion, stride),
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nn.BatchNorm2d(planes * block.expansion),

layers = []
layers.append(block(self.inplanes, planes, stride, downsample))
self.inplanes = planes * block.expansion
for _ in range(1, blocks):
layers.append(block(self.inplanes, planes))

return nn.Sequential(xlayers)

def forward(self, x):
self.convl(x)
= self.bnl(x)
= self.relu(x)

X X X X

= self.maxpool(x)

= self.layerl
= self.layer2

(x)
(x)
= self.layer3(x)
(x)

X X X X
X X X X

= self.layer4d

x
1

self.avgpool(x)
X = X.view(x.size(0), -1)
x = self.fc(x)

return x

def resnetl8(pretrained=False, sxkwargs):
"""Constructs a ResNet-18 model.
Args:
pretrained (bool): If True, returns a model pre-trained on ImageNet
model = ResNet(BasicBlock, [2, 2, 2, 2], xxkwargs)
if pretrained:
model. load_state_dict(model_zoo.load_url(model_urls['resnetl8']))
return model

def resnet34(pretrained=False, skxkwargs):
"""Constructs a ResNet-34 model.
Args:
pretrained (bool): If True, returns a model pre-trained on ImageNet
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model = ResNet(BasicBlock, [3, 4, 6, 3], xxkwargs)
if pretrained:

model. load_state_dict(model_zoo. load_url(model_urls|['resnet34']))
return model

def resnet50(pretrained=False, sxkwargs):
"""Constructs a ResNet-50 model.
Args:

pretrained (bool): If True, returns a model pre-trained on ImageNet

model = ResNet(Bottleneck, [3, 4, 6, 3], xkkwargs)
if pretrained:

model. load_state_dict(model_zoo. load_url(model_urls|['resnet50']))
return model

def resnetl@l(pretrained=False, xxkwargs):
"""Constructs a ResNet-101 model.
Args:

pretrained (bool): If True, returns a model pre-trained on ImageNet

model = ResNet(Bottleneck, [3, 4, 23, 3], sxkkwargs)
if pretrained:

model. load_state_dict(model_zoo.load_url(model_urls|['resnetlol']))
return model

def resnetl52(pretrained=False, *xkwargs):
"""Constructs a ResNet-152 model.
Args:

pretrained (bool): If True, returns a model pre-trained on ImageNet

model = ResNet(Bottleneck, [3, 8, 36, 3], sxkkwargs)
if pretrained:

model. load_state_dict(model_zoo.load_url(model_urls|['resnetl52']))
return model

A

I 7 Y

import pandas as pd #i /1%

import statsmodels.api as sm #%iil /7
import matplotlib.pyplot as plt #n/#i{t
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import matplotlib as mpl

import seaborn as sns

import numpy as np

import itertools #ik/C | F

import warnings #i:E

import sklearn

from statsmodels.graphics.tsaplots import plot_acf,plot_pact #/1H17Cea%n. (i A1 C 2L
from math import sqrt

from sklearn.metrics import mean_squared_error
from statsmodels.tsa.arima_model import ARIMA
import warnings

from pandas import read_csv

import datetime

from sklearn.metrics import mean_squared_error
from sklearn.metrics import mean_absolute_error
import statsmodels.api as sm

import csv

RGN )

y=pd. read_csv('/Users/houguiyang/Desktop/FFIEHEMM . csv', index_col=0)
#y=y.drop(['predictOrders'],axis=1)
#y=y[(True*y['hour'].isin(['8:00',6'9:00','10:00','11:00"',"'12:00"','13:00"','14:00"','15:0
0','16:00','17:00','18:00','19:00"','20:00"','21:00'1))1]

#y=yly['hour'l.isin(['12:00'])]

y.index=pd.to_datetime(y.index, format="9%Y-%m—%d" )

print(y)

y_train=y['2018-10-1"':'2019-1-8"]
y_test=y['2019-1-9':'2019-1-30"]

#print(y_train.trueOrders)

#) s

decomposition = sm.tsa.seasonal_decompose(y_train.values,period=2)
fig = plt.figure()

fig = decomposition.plot()

fig.set_size_inches(20, 8)

fig.show

#I oS . ZEATRMIE LR R ZE L

trend = decomposition.trend

seasonal = decomposition.seasonal

residual = decomposition.resid

R AP HE F R HEA% 5
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#trend=trend.dropna()

L AR

#trend = pd.dropna(trend)
trend= pd.DataFrame(trend)
trend = trend.dropnal()

print(trend)

#X RIS B EE AT — I 2 I8 2 R Bl AR

trend_diffl=trend.diff()
trend_diffl=trend_diffl.dropna()
plt.figure(figsize=(15,6))
plt.plot(trend_diff1)
plt.title("first diff")
plt.show

0 R AR AT I 24
trend_diff2=trend_diffl.diff()
trend_diff2=trend_diff2.dropna()
plt.figure(figsize=(15,6))
plt.plot(trend_diff2)
plt.title("sencond diff")
plt.show

0 R A A R S AT = 2 4
trend_diff3=trend_diff2.diff()
trend_diff3=trend_diff3.dropnal()
plt.figure(figsize=(15,6))
plt.plot(trend_diff3)
plt.title("third diff")

0 [ R A AR R S AT DU B 22 4
trend_diff4=trend_diff3.diff()
trend_diff4=trend_diff3.dropnal()
plt.figure(figsize=(15,6))
plt.plot(trend_diff4)
plt.title("four diff")

0 R A R S AT TUR 2 4
trend_diff5=trend_diff4.diff()
trend_diff5=trend_diff4.dropna()
plt.figure(figsize=(15,6))

45



plt.plot(trend_diff5)
plt.title("four diff")

# KR E. BE5E. acf. pacf. JL&F— 4 KEE
def tsplot(y, y_diff2, lags=None, title='', figsize=(15, 8)):
fig = plt.figure(figsize=figsize)
layout = (2, 2) # M2 27
ts_ax = plt.subplot2grid(layout, (@, @)) # subplot2grid /rXpi%l, (0, 0) FilLiHrkhr

hist_ax = plt.subplot2grid(layout, (@, 1)) # ax:Zifc [AEH T2 matplotlib subplot

xR
acf_ax = plt.subplot2grid(layout, (1, 0))
pacf_ax = plt.subplot2grid(layout, (1, 1))

y.plot(ax=ts_ax)
ts_ax.set_title(title)

y.plot(ax=hist_ax, kind='hist', bins=25) # hist &k, bins Fox 25 4%
hist_ax.set_title('Histogram')

plot_acf(y_diff2, lags=lags, ax=acf_ax)
plot_pacf(y_diff2, lags=lags, ax=pacf_ax)

[ax.set_x1im(@) for ax in [acf_ax, pacf_ax]] # ¥& acf fll pact [(IRELAER AN © JT 45
sns.despine()

plt.tight_layout()

plt.show()

return ts_ax, acf_ax, pacf_ax

tsplot(trend,trend_diff3, title="Consumer Sentiment", lags=45)# i1

PRI
def stationarity_test(dataset,number):

data = dataset.copy()

data = data.iloc[: len(data)-number] #A-fill%)7 number -4
from statsmodels.tsa.stattools import adfuller as ADF

diff = 0

#adf = ADF[data.setdefault('d',0)]

adf = ADF(datal0])
while adf[1] > 0.05:
diff = diff + 1
adf = ADF(datal@].diff(diff).dropnal())
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print (u'EMBFEFIEE%ss rESRIATER, pER%s' %(diff, adf[1]))

stationarity_test(trend,4)

S LR ol

def whitenoise_test(dataset,number):
data = dataset.copy()
data = data.iloc[: len(data)-number] #/A-iH )7 5 440
from statsmodels.stats.diagnostic import acorr_1ljungbox
[[lb], [pl] = acorr_ljungbox(datal@], lags = 1)

if p < 0.05:
print (u'REFIAIERERFEFF, MR p EH: %s' %p)
else:

print (u'EMEEFPFIAAMEFF, XRK p EA: %s' %p)
[[lb], [pl] = acorr_ljungbox(datal[@].diff().dropna(), lags = 1)
if p < 0.05:

print(u'—HrE5FFAEEREFF], XTRK pfER: %' %p)
else:

print(u'—MEMZFIIRNEESFF], XTRE) pfEH: %' %p)

whitenoise_test(trend,4)

#IWEGIESH
p_min=1
p_max=6
d_min=2
d_max=2
g_min=1
g_max=6
#iHHANE ARIMA 0 ALC
results_aic=pd.DataFrame(index=['AR{}"'.format(i)for i in range(p_min,p_max+1)],
columns=['MA{}'.format(i)for i in range(q_min,qg_max+1)])
for p,d,q in itertools.product(range(p_min,p_max+1),
range(d_min,d_max+1),
range(q_min, g_max+1)):
if p==0 and d==0 and g==0:
results_aic.loc['AR{}'.format(p), 'MA{}'.format(q)] = np.nan
continue
try:
mode1=ARIMA(trend[0],order=(p,d,q)) #ARIMA fi/!
#model=sm.tsa.SARIMAX(sentiment_short,order=(p,d,q)) #% G L )55
results=model. fit()
results_aic.loc['AR{}"'.format(p), 'MA{}'.format(q)l=results.aic
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except:
continue
print(results_aic)

results_aic=results_aic[results_aic.columns].astype(float)
fig,ax=plt.subplots(figsize=(20,8))
ax=sns.heatmap(results_aic,

mask=results_aic.isnull(),

ax=ax,

annot=True,

fmt=".2f")
ax.set_title('AIC')

#i1E A F ARIMA F54 (1) BIC

results_bic=pd.DataFrame(index=["AR{}'.format(i)for i in range(p_min,p_max+1)],

columns=["'MA{}'.format(i)for i in range(q_min,qg_max+1)])
for p,d,q in itertools.product(range(p_min,p_max+1),
range(d_min,d_max+1),
range(q_min,g_max+1)):
if p==0 and d==0 and q==0:
results_bic.loc['AR{}'.format(p), 'MA{}'.format(q)] = np.nan
continue
try:
mode1=ARIMA(trend[0],order=(p,d,q)) #ARIMA fi/!

#tmodel=sm.tsa.SARIMAX(sentiment_short,order=(p,d,q)) #ZCFT5 LR a1 HE Y

results=model. fit()

results_bic.loc['AR{}'.format(p), 'MA{}'.format(q)]=results.bic
except:

continue

results_bic=results_bic[results_bic.columns].astype(float)
print(results_bic)
fig,ax=plt.subplots(figsize=(20,8))
ax=sns.heatmap(results_bic,

mask=results_bic.isnull(),

ax=ax,

annot=True,

fmt=".2f")
ax.set_title('BIC')

A T
model=ARIMA(trend[0],order=(2,2,6))
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result=model.fit()
print(result.summary())
pred=result.forecast(200)
trend_predict=pred[0].tolist()
#del(trend_predict[0],trend_predict[-1])
print(trend_predict)

def storFile(data, fileName):
with open(fileName, 'w',newline ='"') as f:
mywrite = csv.writer(f)
mywrite.writerow(data)

data = trend_predict
storFile(data, '/Users/houguiyang/Desktop/2020 E5E/ % 4-1.csv')
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