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Application of autoregressive integrated moving model

in forecasting the clinical usage of red blood cells
Liu Yunnan' Peng Rongrong' Yang Dongyan® et al
( 'School of Public Health and Management Chongqing Medical University Research Center for Medical
and Social Development Innovation Center for Social Risk Governance in Health Chongqging 400016;
*Dept of Operational Chongqing Blood Center Chongging 400015)

Abstract Objective To provide scientific guides and references for the collection and recruitment plans of blood
transfusion services and to predicate the clinical usage demand of red blood cells ( RBC) based on the autoregres—
sive moving average ( ARIMA) model. Methods Based on the monthly clinical usage data of RBC from 2006 to
2016 obtained from Chongqing blood center SPSS software was used to built a best ARIMA model which was de—

termined by model identification parameters estimation and White-noise test with data from January 2006 to June
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2016. The model was adopted to predict the clinical usage of RBC from July to December 2016 to verify the forecas—
ting effect. Results Autocorrelation function and partial autocorrelation function of residual of model ARIMA( 3

1 0)(0 1 1) ,, were almost in the 95% CI and Ljung-Box Q test =19.274 P >0.05 indicating that the residual

series was white noise. The curve tendencies of forecasting value calculated by the ARIMA model and actual value
were roughly the same and the mean relative error was 2. 55%  with high precision and reliable results. Conclu—
sion ARIMA model is excellent in fitting the change tendency of clinical RBC usage of Chongqing blood center
and appropriated for short-term predication of clinical demand of RBC  which can help to grasp the demand of clini—
cal RBC and provide basis for blood collection recruitment and inventory management and it also can break
through the administrative regions to achieve the integration and allocation of blood resources throughout the city.

Key words ARIMA model; clinical red blood cells; demand prediction



