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ARIC appreciates the medical staff, street bureaucrat,
and citizen who never give up to COVID-19
but demonstrate the power of our community.



00. Beyond Common sense?

v’ Are the developing countries more affected than the rich by COVID-19?
v Do the developing countries have higher fatality rate?
v Do the developing countries take more time to reach at the peak of COVID-19?

v Do the developing countries with more doctors show faster recovery trend?

Need to check the fact and details with data




00. International Travel bans

International Travel bans 20200123
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00. Domestic Travel bans

Domestic Travel bans 20200123
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00. School closing

School closing 20200123
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00. Social Distancing - ABM(Agent Based Model)

[ Social Distancing : Low ] [ Social Distancing : High ]
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e Correlation between Democracy Index 2019 and COVID-19 mortality rate

[ Scikit-learn : Decision Tree Regressor ] [Scikit-learn : Random sample consensus — Outlier ]
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There was no significant correlation between the Democracy index 2019 and COVID-19 mortality. but In cross-country
comparisons, European countries appeared as outliers, unlike the general case.



Log(Confirmed case)
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Source
Model

Error

Analysis of Yariance

Sum of  Mean

DF | Squares | Square | F Yalue Pr > F

9 1747185 1.94128 7.59
73 1866193 0.25564

Corrected Total | 82 35613348

Parameter Estimates

Parameter  Standard

<000

R-Square | 0.4835
Adj B-Sq | 0.4199

WYariable Label DF  Estimate Error t Yalue | Pr > |tl
Intercept | Intercept 1 375447 0.24652 16,23 <000
old old 1 -0.00812 0.01s77 -0.51 0.6083
CPI CRI 1 0.00387 nooss 093 03573
POPD POFD 1| 000002652  0.00006755 040 065914
Trade Trade 1| 000000107 1.58034E-7 6,78 <0001
WE WE 1 -0.05176 022638 -0.23 08198
AP AP 1 -0.34533 022575 -1.53 013504
AME AME 1 0.05772 021727 07 07912
S5A S3A 1 -0.530M2 023045 -200 0049
MENA FENA 1 -0.11200 028518 -0,44 1 0.6Bz20

As a result of analyzing by adding dummy variables for each World Region in 83 countries where more than 1,000
confirmed cases occurred, the Log(Confirmed case) was large when the WTO merchandise Trade volume was high (1%
significance level)



Data: JHU, As of May 6, 2020
2019 WB criteria. The income is as of 2018 income.

Group Income Range
Low income ~1,025USD
Lower-middle 1,025~3,995USD
Upper middle 3,996~12,375USD

High 12,376 USD~



01. Are developing countries more heterogeneous in infection and death?

} NO!! Developed countries are more heterogeneous than the developing countries
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02. How long do DCs arrive at its peak of infection?

High income countries took longer time to reach the peak of new cases (around 37 days)

Days from the first case to peak new cases
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02. How long do DCs arrive at its peak of infection?

After the first 50 cases,

lower-middle income countries took 28 days to reach their peak of new cases

Days from the 50th case to peak new cases
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03. North-South Divide in COVID-19 responses???

Countries in Africa is less affected than other countries.

Days from the 50th case to peak new cases
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04. Does Asia differ from other continents?

Days from the 50th case to peak new cases
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Even within Asia,

the high income countries
took a longer time

to reach the peak of new cases




05. Are the developing countries less effectively prevent infections?

} Opposite! There is a positive correlation between GDP and infection per million.

Relationship between GDP and per million infection cases
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06. Do developing countries treat the infected poorly?

} No! Although the rich countries has less fatality rate, the relationship is not strong.

Fatality rate

0.20 »
Tramsen
015
1]
00
=
o
[T
Indenesia
Iran
Philspines  ©
0.05 " Irag
yanmar N o OJanan
an,
EEl:an ncTurra_.f South lorea
_J_r,.n ._85&: " g.f::rus
F Arabia Fuwait
0.00 ||5|:a|" B kt._r;tghaO az 3”"51%'3 o fs] g ekl Singapore Oaatar
: A L T 9man Yaanrain R-Sq=0.06
0 25000 50000 75000 100000 125000
GDPPER_PPP
2

SourcelJHU dataset, Kilkon Ko Lab & ARIC Seoul Mational University



07. No relationship because of poor quality of data???

Asia
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08. Even European countries

show clear relationships

Europe, DV=Infection per million

Parameter Estimate Standard Error | T-value | Pr> |t]|
Intercept -31.7861000  [870.4843583 -0.04 0.9711
GDPPER_PPP 10.0541753 0.0216362 2.50 0.0184
nurses -70.0105017  |80.3508552 -0.87 0.3910
physician -107.4719424 [254.1848430 -0.42 0.6757
Govt.health.exp (112.0446427 |150.0109504 0.75 0.4613

en.gdp




09. Is South Korea only an exemplar ?

No!!

v" Cambodia has 122 cases but zero death
v" Viet Nam has 270 cases but zero death
v" Sri Lanka has 668 cases and 7 deaths

This is the reason why we should look for
success factors not based on general
conjectures but on in-depth case studies.

Trend of new case since the 50th case
Keorea. South
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SourcelJHU dataset, Kilkon Ko Lab & ARIC Seoul MNational University
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10. COVID-19 Country Report

ARIC and SNU work for COVID-19 Country Report Series

Shared withme > COWVID > ResponsePolicy > Country's Responses to COVID-19 2

Mame Owner

L . So far, the 19 countries’ COVID-19
reports have been made .

kilken ko -

COVID-19 Report: Dominican Republic stephany 7 P stephany ross

COVID-15 Report: DR Congo PM stifler rodrick e —

COVID-1% Report: Ecuador Fu -
COVID-19 Report: Egypt May 1, 2020 kilkon ke — i
COVID-1% Report: Ghana ol —

COVID-19 Report: Ghanalold?maybe delete?)

- L

: : ARIC will add more with YOU

COVID-19 Report: Indonesia

COVID-1% Report: Kyrgyzstan

COVID-19 Report: Lac PDR

COVID-19 Report: Nepal

COVID-15 Report: Nicaragua

COVID-19 Report: Pakistan och May 1. 2020 kilkon ke —

COVID-19 Report: Peru

COVID-1% Report: Philippines

COVID-19 Report: Singapore

COVID-19 Report: South Korea kilkon ko —
COVID-19 Report: Sri Lanka kilkon ko -
COVID-19 Report: Uzhakistan wilkon ko -

0D 00000 ODODO0DDDDDDOQDCDDDDODDEDODODOD

COVID-1% Report: Vietnam



https://drive.google.com/open?id=1IrzBCiqSriFiv3g4dz3Y71zuKHEguMgC

11. Case Study — Cambodia, Sri Lanka and Vietham

As of May 3

Cambodia 12,378 0.76
Sri Lanka 29,378 1.35
Vietham 261,004 2.68

N\

As of April 26 from Our World in Data

What made them so successful in combating COVID-19?



11. Case Study — Cambodia, Sri Lanka and Vietham

Mandatory
quarantine
from
abroad

Common
Very Strong Aspects Of

Social

Distancing RespOndlng
COVID-19

Importance
of personal
hygiene

Recognition
of country’s
weakness

v’ Very strong “social distancing”

v" Emphasizing the importance of personal
hygiene including wearing masks

v’ Spontaneously realizing the country’s
limitations and prepare to the lack of

guarantine system as a developing countries

v' Mandatory quarantines for overseas inflow



11. Case Study — Cambodia

= Cancelled the celebration of Khmer New Year (April 13-16)
. implementing ‘No-holiday’ policy to all employees and officials

= Targeting the entire community of people, not the people.



11. Case Study — Cambodia

= Less than 50% internet penetration rate, having a device to use Internet
= Television and radio as a medium of remote learning
=  Smartphone and Facebook attracting viewers

= The availability of contents due to Open Education Repository (OER) and
Others (WB)


http://documents.worldbank.org/curated/en/964121585254860581/pdf/Remote-Learning-Distance-Education-and-Online-Learning-During-the-COVID19-Pandemic-A-Resource-List-by-the-World-Banks-Edtech-Team.pdf

11. Case Study - Sri Lanka

= As of 23 March, forty-five quarantine centers have been built in the
country by the Sri Lanka Army as a preventive measure to tackle the
coronavirus pandemic. (link)

= Tackling the misinformation and fake news by the government

1) Sri Lankan Police requested to the general public to not mislead themselves from rumors
which are spread across social media platforms. (link

2) Former MPS are currently under investigation for delivering false information to the
public (link)
— prevent the public from being panic

—> providing the adequate information at right timing


https://www.aljazeera.com/news/2020/03/coronavirus-pandemic-sri-lanka-extends-curfew-worst-hit-areas-200323113601372.html
https://www.newsfirst.lk/2020/03/12/police-on-alert-over-false-covid-19-reports/
http://www.adaderana.lk/news/61525/fonseka-says-his-comment-on-coronavirus-is-a-mistake

11. Case Study — Vietnam

Densely populated neighbor of China one of the most susceptible

Weak healthcare system countries to the COVID-19

. _ at the beginning stage
Low budget for combating the coronavirus

Viethamese Governement declared

fighting COVID-19 as a WAR



11. Case Study — Vietnam

Viét Nam News & . J

Immediate response policy implementations = alciieines

URGENT: Ministry of Health looks for passengers on flights with
#COVID19 patients. Please checklvietnamnews.vn/society/654109

1) MObIIIZIﬂg On a“ frontS . #Vietnam #flights #coronavirus

2) Vietnam's surveillance state @ URGENT NOTIFICATION

Updated B4

3) Wa r rheto ric HOTLINES: 19009095 - 19003228

The following flights were identified having passengers infected with COVID-19

DATE | ORIGIN » DESTINATION | FLIGHT |
15/3/2020 | Dubai » HCMC =T P B gt ol
15/3/2020 | Moscow » HaNoi |[BE Su 290 |

15/3/2020 | Bangkok » HaNoi [B] Te 560 | e otk
17/3/2020 | Brunei = HCMC BB BI3B1 | comecting ramsstapss
19/3/2020 | Dubai = HcmMe B Exavz | "‘"":.".,\,r.,,‘ e
19/3/2020 | Japan » HCMC I NH 831 | comncetiog rom tntea sees
20/3/2020 | Tokyo » HaNoi @ JL751 |

Ministry of Health calls for all passengers on these flights immediately contact
the City Disease Control Center for health monitoring instructions.

Travel agencies have responsibility for natifying the passengers purchasing air tickets
on the flights mentioned above.

CHUNG SUC BONG LONG CHONG DICH COVID - 19 RS0 S BN - Manas 2020 ©
et i ) 40 people are talking about this >

join hands to combat the COVID-19 epidemic



11. Case Study — Vietnam

= Social Consensus and Anti-epidemic campaign
- Educational song about the virus + famous pop stars / posters
- Launching a new app to alert the suspected infections
- Make citizens feel “comfortable” to come over the pandemic situation

= Criticism: is it voluntary?

= Strong Trust buildings (individuals - individuals & individuals — state)
- Open communications using SNS, text messages and TV broadcasts

— Rebuilding public trust

" Pre-emptive measures
- Massive and aggressive testing

— Could detect the possible infections readily in advance



12. Post COVID-19 Era in Developing Countries

P Heavily damaged labor-intensive industries

’ “u LT v Short-term
5 v" mild impact scenario

v' ADB

as % of sector employment

-15
-20
Cambodia Indonesaia Malayaia Singapore Sri Lanka Thailand “Wiet Mam
Econormy
Sector

E Tranzport 2ervices

H Light/Heavy Manufacturing, Utilitiea, and Conatruction
H Hotel and restaurants and Cther Peracnal Servicesa

M Buzineas, Trade, Perzonal, and Public Services

M Agriculture, Mining and Quarrying



13. Conclusions

Developing countries do their own ways of responding COVID-19

=  Some of them are successful, others not

= Do notsimply impose the ways that developed countries’ approach
(e.g. more hospital, more inspection, more IT, etc.) to developing countries

= |t’s time to understand the developing countries’ way of response

=  Post-Corona Impacts will be acute to developing countries

ARIC is open to all for broader collaboration !!!



THANK YOU
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