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Modeling Framework

System Dynamics (SD) is a

: It is a comprehensive systems
simulation and modelling o It has been employed in

Bt disease outbreaks such as P U B D (]

technique that is used for
strategic planning

I relationships present within
complex systems

= The framework developed in this study builds upon the

basic Susceptible-Infectious-Recovered (SIR) model by Evaluate the impacts of various policy
Grassly and Fraser (2008). actions adopted by the government.

= Modeled the natural infection process, the number of
infected persons- divided into the asymptomatic and ! ! !
symptomatic Effectiveness is evaluated in terms of the

number of infected people in a

population- gravity of the pandemic

Modeling Structure

Healthcare funds
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system/capacity <€ y
= The SIR model is extended to include its interactions with the .
effectiveness
economy and healthcare sector workload \
= The model looks at how COVID-19 relates to economic Business stoppages

pressure, stress on the healthcare system, etc. S-I-R




Baseline Simulation Adopted Policies

Recovered vs Susceptible 10 Increase Healthcare For countries with sufficient capital, the
. System Capacity construction of additional hospitals and
Baseline simulation establishes \ quarantine centers were among the
model validit 100000 \ primary responses adopted.
y z \ Infected People
z P . .
Everyone is susceptible to However, the simulations show that the
50000 / mm . . . .
) A improvement on infection rates will be
COYID 19 at the start. As more \ insubstantial.
get infected, number of K
susceptible decreases through o ™ 200 300 200 500 500 A / Without other policies to control
time. Time (day) contact, the healthcare system will
— Recovered : baseline —— Susceptible : baseline ——Baseline == w/Policy simply be overloaded.

Infected, Active Cases and Deaths

Social Distancing Social distancing either
through education, publicity,
or the closure of
establishments

Delay between infections and 10000 ‘
deaths I\ Infected People

Both infections and sick are
expected to peak at a certain

This reduces the peak
levels of infection but also

ple

5000

point and subsequently decrease / f-;* \ extends the duration of an
\ affected country.
Deaths are expected to flatten 0 J \ » / K\ ry
eventually without any 0 1000200 300400500600 — —— This policy has detrimental
intervention fime (¢e) effects to the economy.
—— Active Infected : baseline ——  Sick : baseline — Basehne — W pOllC}'

——  Deaths : baseline

*The SD model has been implemented in the software Vensim. This programming language can be acquired from Ventana Systems, Inc. (www.vensim.com). The
manuscript and model itself is available from the lead author upon request.


http://www.vensim.com/
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Policymakers can control the ECQ period, as
best befits their situation.

Infected People

The simulations show that this run the risk of

merely delaying the peak of infection, without
significantly reducing the number of infections.

Yielding to economic pressure will

Llftlng ECQ Wlth raise the infected fraction of the
i - |lati
precautionary popuiation
measures aqainst But coupled with precautionary
) - g measures against infection, this will be
infection less than the baseline

Baseline == w/Policy

Infected People Demographic with lower

Selective ECQ - mortality rate will be
ifi allowed to work as usual.
specific

demographics

The infection is not

i L significantly lower than
yielding completely to
economic pressures.




Shows the benefits of considering synergistic/complementary policies

Gradual lifting of ECQ maintains precautionary measures (social distancing,
wearing of masks, etc) but allows economic activity to continue

It reduces chances of infection and limits consequences to economy

Rather than “starve” the virus from ECQ only to have a second wave, infections
are managed and “spread out”

Reduces strain on healthcare systems. Prevents overloading of hospital capacity

A variation being considered for this policy is to lift
ECQ gradually.

Gradual relaxation of rules

Observation: significantly reduced the amount of
infections taking place- very low peak with the
length of the pandemic being the same

Infected People

——Baseline == w/Policy

The most effective strategies focus
on avoiding exposure to the virus
from happening in the first place

Focusing on increasing healthcare
capacities only delay the inevitable
system collapse

System dynamics provides an
understanding of relationships of
the stakeholders in the system-
LGU, hospitals, etc




