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Abstract: This paper prop
Autoregressive Integrated Movi
and LSTM models are trai
the number of constructi

used as evaluation indicat

ENIG LRV &

X 4
sedn ARIMA and LSTM Models

he datasets of the national construction safety accident report from 2012 to 2018, and
ccidents that occur every year and every month in China is predicted. RMSE and MAE are
to compare the prediction accuracy of the two models. The RMSE and MAE values of ARIMA

(1,1,0) model and LSTM model are 8.1318, 6.5911 and 16.4341, 14.5534, respectively. The results show that ARIMA model

is more suitable for predicting the number of construction safety accidents than LSTM model.
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2 TFRIPIK(Research status)
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3 BHLLEERMNEE(Prediction model of

con ctiofsafety accidents)
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3.2 ARIMA
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B AN RS, IRE R B A ARM AR R AT
W, WA ARIMA (p.d.q) , WAK(Q2):

X, =X, +L+(ppx[7p +e +0¢, +L+Hq.9t_q (2)
Her, 00000, A EARE, 00,0, /37 24,
q AREEPFEEG p A AEIEABEL, s AEMRAEERE,

ARIMA R @D RN LI 7R . T 58 i i 1) )3 37 £
PR R PREEE, WRANRTFRAAE, TR HE AT
Zoia, AR REE . RTINS R K
ZJa, WEITEMRER, BWRERNEN T RS
BRI AU 5 SR i e Rl A o R A ) RO S T Y
ARIMABR BTG

L <[H1(l.:1,"',i’l'1) (1)



26455535

RIEHSE . BT ARIMARILS TMAE R Y #5742 4 s il 11

f B 8 R4 98 ;

1 ARIMA AL B
Fig.1 ARIMA modeling steps
33 LSTM
LSTM# £ W 2% & T 35 i 42 W 2% (Recurrent Neural
Network, RNN)AJF &, g T KHAMR A, —4
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4 EiL4Hr(Algorithm analysis)
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Fig.3 Line chart of time series data
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%‘%1 Eﬁﬁ&?&$$§ﬂﬁﬁﬁ%ADF*ﬁ%Zt% 1.0 Autocorrelation
Tab.1 ADF test results of time series data stabilization 0s I T
process O W e e T L
=05
S PG Bt B e srol—; : - = ~ = =
Test Statistic Value 0.382835 0.626917 S
1.0
p—value 0.980842 0.988261 0.5
00 T =, = A I TEE
Lags Used 11 12 ' S — LrErLT =T
=0.5
Number of Observation Used 72 71 10
0 -} 10 15 20 25 30
Critical Value(1%) —3.52462 —-3.526 ) )
H4 aAak B A4k 40X H
Critical Value(5%) —2.90261 —2.9032
Fig.4 Autocorrelation diagram and partial autocorrelation
Critical Value(10%) —2.58868 —2.58899

o T G I e R R AR R dE R 2 A B I
TRRAWTBIR R A O 2 PRl SR IG B B i BB #R ST
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S HAEAEMTEE KT, Test Statistic ValueR{EERBIARER
# AR, PR RCE H 5 f e e 2 AR R

SN RUR G S5 U R AR PR B N I B AT
ZEOFIBFACTE, 1% 5k 3R IR 5 ] U 1] B ) BCE AT 2
SR, X I BAE HEAT— WA B 220 AL B, B AR 2 Y
BORAEATXS W] ARG P 22 0 AL B B I RE 1 2 R
fe¥dE, PTLAEN, ADFEEMpE BT BEKE, HE
TE=FPEAR K TR 4 R R %, Eﬂf%ﬁﬂﬁﬁﬁ%{ﬁff;o
R A B AR T 22 B A R, BT AR — By 22
B R, K2 EUE ML,
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Tab.2 ADF test results of differential 'ffere%iation

process of time series data &

BH sy
Test Statistic Value —10.5194
p—value 9.77081e—19

Lags Used 10 9

Number of Observation Used 72 72
Critical Value(1%) —3.52462 —3.52462
Critical Value(5%) —2.90261 —2.90261
Critical Value(10%) —2.58868 —2.58868
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W EAERRE S, SR EEE NP, 95
B, SRIGSHERA S NS EEET IS, ARIE IS 45 R
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RIVEMSHERE
Tab.3 Selected pwmeter result table

BRIS % Q(\ BIC
(0,1,0) 4\.57‘4 719.211
(1,1,0) () 11.951 719.207
(0,1,1) 712.001 719.258
) 14 713.934 723.609
713.863 723.538
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CURTEIATAL, FEIREAE—L, AR IARO):
X, - min(x)
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Wk, BIRCERI2 AH, IR ECH2,000 K, {5 H Adam
AR EIHEAT IR, H-6E F Pytorch @R 454,
4.4 HHYIERR

H TN ARB TR, SEHRMSERIMAEYE AR
Hrdan. RMSE T & e 5 S bE 2 B i, R
AN, NIRRT, MAER TUNME 5 SEBrfE 2 (8] 46 % 5 2
WFEIME, BE BV S B 79T 0 (i 15 22 1 SE B Al 0, (B B
ETF0, WZFoR AR, B A A0 A1)

RMSE = /%Z(x -x) (10)
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Fig.5 Prediction results of three models
ARIMA . LSTM. Holt—Winter =7 fi% 15 0 il £& .
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BRI 4 T LSTMALZY () T 45 A
FE A EHE B PR 3N 15 L B SR B AW A @%Tﬁﬁi%ﬁ
TEF A A RKREN, HHIRZEHEZAR AE@W—‘EO it
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Tab.4 Prediction error and time length of three models

By RMSE MAE
Holt—Winter 22.8188 19.1435
ARIMA 8.1318 6.5911
LSTM 16.4341 14.5534

5 #5if(Conclusion)
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