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A model study on predicting new COVID-19 cases in China 

based on social and news media 
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An article in this Journal reported that the WeChat keyword in- 

ex had a strong correlation with the trend of COVID-19 in China. 1 

ompare with traditional monitoring method, forecasting and early 

arning of infectious diseases based on the social and news media 

ata with the advantages of timeliness and low cost. 2 Therefore, 

here have been some reports on the forecasting and early warning 

f COVID-19 based on Twitter, Weibo, and other social media in- 

exes or posts. 3–7 However, data for the above social media-based 

redictions of the COVID-19 pandemic were sourced only from sin- 

le social media platforms, such as Twitter and Weibo. As users 

ged under 30 years account for more than half of Twitter and 

eibo users, the user demographics of Twitter and Weibo are too 

ne-sided in age composition, which is not preferable in statistical 

nalysis; thus, Twitter and Weibo cannot represent all social me- 

ia. 5 In addition, few reports use news media data, which will lead 

o low comprehensiveness and objectivity of prediction. 

In this study, we collected the daily new confirmed cases in 

hina released by the National Health Commission from January 

, 2020, to March 18, 2020, totaling 78 days, as the data for analy-

is and prediction (See Supplementary Appendix). 8 We chose these 

ates because the health commissions at all levels in China of- 

cially began to count newly confirmed cases every day starting 

rom January 1, 2020, and newly confirmed cases in Wuhan, China, 

ell to 0 on March 18, 2020. Correspondingly, a web crawler tech- 

ology was used to capture public information from major news 

ebsites, electronic newspapers, Weibo, WeChat, and other APPs. 

he meta-search crawler obtained data from search engine web- 

ages using 32 keywords, such as “fever”, “pyrexia”, and “cough”

t al. (See Supplementary Appendix). We included more than 10 0 0 

ainstream news outlets and electronic newspapers in China, such 

s China News, China Daily, and People’s Daily. By analyzing data 

rom major news media websites, electronic newspapers, Weibo, 

eChat, and other APPs related to the COVID-19 pandemic, we ob- 

ained the daily total relative index of each keyword sourced from 

ifferent platforms. 

We calculated the daily total relative indexes of the 32 key- 

ords and their correlation coefficients with daily new confirmed 

OVID-19 cases in China ( Fig. 1 A). The keywords showing strong 

orrelation (Pearson correlation coefficients > 0 • 8) with new con- 

rmed cases were identified to be “fever”, “cough”, “fatigue”, 

coronavirus”, and “novel coronavirus”. We plotted the daily rel- 

tive indexes of these five keywords and the trend curves of daily 

ew confirmed cases in China for visual analysis ( Fig. 1 B). The 

rend curves showed that “coronavirus” and “novel coronavirus”

ad the best correlation with new confirmed cases in China, which 

s consistent with the histogram results. 
ttps://doi.org/10.1016/j.jinf.2022.01.009 
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The SARS-CoV-2 infection has an incubation period of 1–14 

ays, there may be a certain lag period before the relative indexes 

f keywords can show a correlation with new confirmed cases. By 

hifting the data to calculate the correlation coefficient (See Sup- 

lementary Appendix), we found that the Pearson and Spearman 

orrelation coefficients of these five keywords with new confirmed 

ases in China both reached their peak at the time lag of 3 days 

 Fig. 1 C and D), indicating that the relative indexes of keywords 

n that day had the greatest correlation with the number of new 

onfirmed cases in China 3 days later. The Pearson correlation co- 

fficient of the five keywords reached 0.84, 0.82, 0.86, 0.92 and 

.92 respectively at the time lag of 3 days (See Supplementary Ap- 

endix). 

Our study involves more than 10 0 0 social and news media 

ources, we calculated the correlation coefficients between the rel- 

tive indexes of keywords with strong correlation in various me- 

ia and the number of new confirmed cases in China with a 3- 

ay lag (See Supplementary Appendix). Our results clearly showed 

hat Weibo and electronic newspapers had relatively low average 

orrelation coefficients with new confirmed cases in China (Pear- 

on correlation coefficients < 0 • 8). The average Pearson correla- 

ion coefficients of other media (Wechat, news, websites and APPs) 

eached 0.83, 0.87, 0.83 and 0.88 respectively. Therefore, in the 

ubsequent analyses, we excluded the relative indexes of Weibo 

nd electronic newspapers and kept only the sum of the relative 

ndexes of WeChat, news, websites, and APPs. 

Ultimately, for daily new confirmed cases and keywords index, 

e used principal component analysis, best subset selection, par- 

ial least squares regression, stepwise regression, and elastic net 

egression as prediction models respectively to eliminate collinear- 

ty and over-fitting. Moreover, we identified the optimal predic- 

ion model by comparing the residuals of each model and used the 

0-fold cross-validation method and 0 • 632 bootstrapping to verify 

ach model (See Supplementary Appendix). The number of pre- 

ictive variables of each model as well as the adjusted R 2 , cross- 

alidation R 2 , cross-validation standard deviation S, adjusted resid- 

al sum of squares (RSS), and adjusted mean square error (MSE) 

ere selected from the results and compared ( Table 1 ). 

Table 1 shows that best subset selection, partial least squares 

egression, stepwise regression, and elastic net regression all 

chieved good performance and prediction accuracy. Partial least 

quares regression was the best model we identified according to 

he parameters. It had the best performance and the lowest er- 

or among the five models (Adjusted R 2 = 93 • 75%, Cross-validation 

 

2 = 88 • 26%, RSS = 7 • 143, MSE = 0 • 101). The effects of 0.632 boot-

trapping training set and prediction set verify the results of 

able 1 (See Supplementary Appendix). In the results of predict- 

ng future cases by using the date before February 19, 2020 as the 

raining set, the R 2 of principal component analysis, best subset 
eserved. 

https://doi.org/10.1016/j.jinf.2022.01.009
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Fig. 1. Correlation and hysteresis between the relative indexes of 32 keywords and daily new confirmed cases in China. (A) Correlation coefficients between relative 

indexes of keywords and daily new confirmed cases in China. (B) Trend curves of relative indexes of keywords and daily new confirmed cases in China. (C) Time lag based 

on Pearson correlation coefficient. (D) Time lag based on Spearman correlation coefficient. 
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election, partial least squares regression, stepwise regression, and 

lastic net regression were 68 • 54%, 79 • 32%, 89 • 19%, 79 • 32%, and

7 • 60%, respectively. Partial least squares regression has the best 

oodness-of-fit. 

In this article, the correlation and hysteresis between more than 

0 0 0 social and news media and COVID-19 cases were analyzed 

nd calculated. The results showed that compared with social me- 

ia, news media had stronger average correlation, played a more 

mportant role in COVID-19 prediction, and was a data source that 
e2 
annot be ignored. Using social and news media data, we pro- 

osed five different prediction models to predict the daily new 

onfirmed cases in China, compared the five models, and selected 

artial least squares regression as the optimal model. This com- 

rehensive model had excellent accuracy and low error and can 

ffectively predict the daily new confirmed cases in China 3 days 

n advance based on social and news media data. In the future, 

ur proposed model could be a powerful supplement to traditional 

ethods of infectious disease surveillance. 
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Table 1 

Performance parameters of five prediction models. 

Model Adjusted R 2 Cross-validation R 2 S RSS MSE Number of predictive variables 

Principal component analysis 73 • 42% 71 • 54% 0 • 646 29 • 986 0 • 395 1 

Best subset selection 80 • 98% 80 • 21% 0 • 538 21 • 169 0 • 282 2 

Partial least squares regression 93 • 75% 88 • 26% NA 7 • 143 0 • 101 6 

Stepwise regression 80 • 98% 80 • 21% 0 • 538 21 • 169 0 • 282 2 

Elastic net regression 85 • 15% 81 • 75% 0 • 517 15 • 870 0 • 220 9 

Note: 1. The final regression equation and various evaluation indexes of best subset selection and stepwise regression were the same. 

2. NA represents the default value, and for model verification, partial least squares regression does not require calculation of the response 

degree S. 
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