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Introduction
● Since 2020, the world has been 

facing a tragic pandemic caused by a 
small virus that led to the death of 
millions of people. 

● In spite of availability of  cutting-
edge technologies, the 
countermeasures launched by the 
US and Western nations are not as 
effective as expected.



Lit Review 
● However, the relatively poor performance of the USA in public health is 

not unforeseeable.
● In the past there are many other indicators. In spite of better medical 

technologies and higher living standards, the life expectancy of 
Americans is decreasing and adult mortality rates are increasing. 



Lit Review Cont.. ● Orange line: 2016
● Others: Previous years
● Source: Sterling et al. (2022)
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Lit Review Cont.. 
● Obesity rates are getting worse in the US.
● Source: Sterling et al. (2022)



Lit Review Cont.. 
Rieger & Wang (2021)’s study 
indicates social trust variables as 
important predictors of pandemic 
control.



Lit Review Cont.. Moon et al. (2021) shows 
that skepticism and 
disposition to conspiracy 
theories made the 
pandemic worse.

Distrust the government -> 
accept conspiracy theories 
and reduce prosocial 
behaviors (don’t care about 
other people).



Gap 

In 2019 the Global 
Health Security Index 
rated many Western 
developed nations as 
the most prepared 
countries for 
countering 
pandemic.

USA is Number 1.



Gap Con…

● This prediction is understandable because 
the USA and European nations have better 
technologies.

● However, when the COVID19 pandemic 
broke out, the outcome is surprisingly: 
Those highly rated countries did not do 
well!



Question Hypothesis 

If the criteria used by the Global 
Health Security Index cannot 
predict pandemic control, then 
what are the really important 
factors?

Having a few elite scientists and 
medical researchers is insufficient.

Cognitive skills and social 
mentalities (sense of civil 
responsibilities) of ordinary 
citizens, as indicated in the PIAAC 
survey, might be more important. 



Data sources

● Worldometer: Pandemic data as of March 16, 2022
● Programme for International Assessment of Adult Competencies 

(PIAAC): Round 1-3 from 2012 to 2017
○ Cover 37 countries: e.g., USA, UK, Japan, South Korea, 

Germany…etc. 
○ Cognitive domains: Literacy, numeracy, and problem solving
○ Social attitudes: e.g, willingness to do voluntary work, trust 

other people…etc. 



Methodologies and Results

● Model comparison: Identify the best overall model.
● XGBoost: Identify the most important factors 

contributing to pandemic control.
● Data visualization: Find the relationship between the 

independent variables and the outcome.



Model comparison
Eight different modeling 
methods were used to select 
the best model. XGBoost 
(Extreme Gradient Boosting) is 
the best in terms of RASE.



XGBoost

● Boosting consists of a series 
of partition trees.

● In boosting the subsequent 
partition tree models are 
fine-tuned by learning the 
errors from the previous 
models.

● No further improvement 
after 22 iterations.



Variable importance in 
terms of information gain

Gain: The average 
improvement in 
information gain by 
partitioning with the 
variable



Variable importance in terms of 
number of splits across all decision 
trees

Splits: The number of splits by this 
variable across all the partition 
trees, also known decision trees.

Cover: The amount of data covered 
by the splits involving the variable.



Data visualization

● 1 = strongly agree 
● 5 = Strongly disagree
● More agreement to “there 

are only a few people you 
can trust completely” -> 
higher deaths /1M 
population.



Data visualization

● 1 = strongly agree 
● 5 = Strongly disagree
● More agreement to “If you 

are not careful, other people 
will take advantage of you” -> 
higher deaths /1M 
population



Data visualization

● 1= Never 
● 5 = Everyday
● The pattern is not clear



Data visualization

● 1= Never 
● 5 = Everyday
● No pattern at all
● Although these two variables 

are identified as important 
predictors in terms of the 
number of splits across all 
decision trees, no discernible 
pattern is observed.



Data visualization

● Higher score = better problem 
solving skill 

● Problem solving skill is not highly 
ranked in terms of information 
gain, but there is some degree of 
negative association between 
problem solving and deaths/ 1 M 
population. Literacy and 
numeracy were examined and 
they have no relationship with 
deaths by COVID19.



Conclusion and Discussion 

● In line with the literature, variables related to social trust are important 
predictors of pandemic control in terms of reducing deaths/1 M.

● Between the three key skill sets (literacy, numeracy, and problem solving) 
measured by PIAAC, problem solving skill is slightly associated with the 
outcome of pandemic control while the other two are not.



References 
● Moon, C., & Travaglino, G. A. (2021). Examining conspiracy beliefs and COVID-19 in four 

countries: The role of disgust towards the political system and implications for prosocial 
behavior. Journal of Pacific Rim Psychology, 15, 1–11. DOI: 
10.1177/18344909211056855.

● Nuclear Threat Initiative. (2019). Global Health Security Index. 
https://www.ghsindex.org/wp-content/uploads/2019/10/2019-Global-Health-Security-
Index.pdf

● Organization for Economic Cooperation and Development. (2020). Public data and 
analysis. https://www.oecd.org/skills/piaac/publicdataandanalysis/

● Rieger, M. O., & Wang, M. (2021). Trust in government actions during the COVID19 
crisis. Social Indicators Research, 159, 967–989. doi.org/10.1007/s11205-021-02772-x

● Sterling, P., & Platt, M. L. (2022). Why deaths of despair are increasing in the US and not 
other industrial nations—Insights from neuroscience and anthropology. JAMA 
Psychiatry. doi:10.1001/jamapsychiatry.2021.4209




