A 10 ¥ B # 32 £ X X ¢ 3 Vol. 45,No. 10

2015410 H JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Oct. 2015

S 0253-2778(2015)10-0795-09

EFrEFIENNERITSESHERN
SE L, FRE L FTE B, E B!

(LB T2 B LS £ S TR 2B AR AR ] 36010245 2. BT = LW R E IR - AR BT 361005)

BME-ERNSES>NERMNNETRBRERFAGREES P EREERATZHER. BT £
BB oM 5 T @ e AF R S AR R G EAL, BT B E P AN SN F k. ) A
B IRNGI HAE AT Ao AR AT IR, A it b A i ARMAX A A0 2 W& AR fe ARMAX AR 5 5%
Z M0 RABEA BRI E BRI E 0 & ArdE KA AF AR, VAR ) 5 50 LA A @ IR NS 54T L
MTERNS 20 EREGAEFREZIL ERNSEAREN LA S AN B R BRIRR
89 53 B AR K. 18 AR AR SN TR LA Z I, R R AL A B AT TR AT G TR 45 REUTF. X 2
TRAFEA GRS B B SR 15 2 208 09 LM 3R - A dE SO 3R 4, SR AT B AR R

KW : 115N 5 B A 5 50 AL AL ARMAX AP 22 W 25 i oA A

hE 4% E . TP13 XERFRIZED . A doi: 10. 3969/]. issn. 0253-2778. 2015. 10. 001

5| A#& 3 : ZHU Shunzhi, WANG Dahan, HE Yanan et al. Hospital outpatient visit analysis and forecasting using
time series models[ J]. Journal of University of Science and Technology of China, 2015, 45(10):
795-803.

RN TR TS 4. ST MR B BE B 1138 RSB 5 BT . o B R R s
#%,2015,45(10) : 795-803.

Hospital outpatient visit analysis and forecasting using

time series models
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(1. School of Computer and Informatien Engineering . Xinmen Unversity of Technology, Xiamen 361024, China;

2. The Wan Yanan Institute for Studies in Economics, Xiamen 361005, China)
Abstract: Analysis and forecasting of hospital outpatient visits are important in making correct and feasible
decisions for hospital resources management and high quality patient care provision. However, research in
outpatient visit analysis and forecasting has not drawn much attentions so far, and current research mainly
focuses on the computational methods for forecasting only, lacking in comprehensive analysis, rules
finding, and knowledge discovery for hospital outpatient visits. Thus it was propsed to construct
autoregressive moving average models (ARMAX), neural network models, and hybrid models integrating
ARMAX and NN for outpatient visit analysis and forecasting. By constructing these models, the rules of
the daily outpatient visit of the Xiamen city, China were analyzed comprehensively. It was fund that
outpatient visit data show a significantly upward time trend, a significant day-of-week effect, and a

significant serial autocorrelation. By comparing the forecasting performance of these time series models, it
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was fund that the ARMAX-+ NN hybrid model achieves better performance, which is mainly due to the

fact that the hybrid model can capture both linear and nonlinear parts of the outpatient visit data.

Key words: outpatient visits forecasting; time series models; ARMAX; neural network; hybrid models
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Fig. 2 Data of the daily outpatient visits of the Xiamen city
from years 2012 to 2013
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Fig. 3 Data of the daily outpatient visits in six administrative
areas of Xiamen city from years 2012 to 2013
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Tab. 1 Basic statistical characteristics of data

of the daily outpatient visits amount of Xiamen hospital

Mean  Std. Min  Max Skewness Kurtosis

TOPV 36 355 11799 3283 64 554 —0.56 2.60
TAN 4547 2111 218 11807 0.30 3.52
XAN 3713 1583 157 7501 —0.31 2.51
JIM 4654 1936 212 8974 —0.38 2.47
HC 4680 1899 235 8517 —0.50 2.45
HL 4943 2000 232 8906 —0.53 2.44

SM 4993 2003 250 8824 —0.59 2.44
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Tab.2 Root test of outpatient unit of Xiamen hospital
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Tab. 4 Estimation of the parameters with six districts of Xiamen city
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Fig. 4 Prediction results of the daily outpatient visits amount Xiamen hospital with time series model
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Tab.5 The performance of the prediction with different hidden layer node number (HN) by fixed DL=15

hidden 10 11 12 13 14 15 16 17 18 19 20

NN 6098 5895 5950 6351 6014 5818 6002 5722 6029 5 931 6 048

ARMAX+
NN 5700 5637 5726 5757 5659 5654 5662 5705 5638 5773 5778

&6 [EZE HN 17, ARERSE (DL BT 144 (A RMSE 74h)
Tab. 6 The performance of the prediction with different hysteresis (DL) by fixed HN=17

dely 10 11 12 13 14 15 16 17 18 19 20

NN 6633 6777 6921 6724 5857 5722 5725 6037 6150 6437 6 257

ARMAX+
5748 5629 5715 5664 5631 5705 5652 5690 5664 5775 5723
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Tab. 7 Prediction results of the daily outpatient amount

of six districts in Xiamen city
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Fig. 5 Prediction results of the daily outpatient visits amount with six districts of Xiamen hospital by ARMAX-+NN model
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