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Issues and Problems

Our project addresses the pressing need to curb the spread of COVID-19
in Jakarta by i1dentifying what are the independent variables that are
responsible for the spread of the virus.

Motivation

COVID-19 has become an indisputable part of our daily life ever since the
virus spread to the majority of the world. Some countries are able to keep
the situation under control, while some suffer the devastating effects from
it. Among Asia countries, Indonesia has the highest COVID related
mortality and positive rates for COVID-19 cases (Worldometers, n.d.),
mainly 1n Jakarta, the main capital. This 1s likely due to certain underlying
common factors within the countries. Researchers claimed that Jakarta
could have as many as 4.7 million people who are possibly infected by the
virus in March 2021 (Sood, 2021). This 1s alarming as this number
constitutes to “nearly half” of Jakarta’s population. After our group was
made aware about the seriousness of this matter, we decided to come up
with Regressors, a Geographically Weighted Regression (GWR)
application, to investigate the impacts of various variables (independent
variable) on the mortality and positive rates (dependent variable).

The 1nsufficient amount of GWR applications to collate insights of the
various variables effectively and having an user-friendly application to run
a wide range of GWR models with different configurations 1s what drives
our research and application developing process.

Approach

1. Data Preparation

o Data Sourcing: Look for data from website such as The Humanitarian
Data Exchange.

o Data Wrangling: Import the data, change the projection of the data,
filter out points of interest from the dataset, calculate proximity to
each point of interest, and combine the data extracted into one dataset.

2. Exploratory Data Analysis (EDA)

o Spatial Point Map: To show the distribution of the selected variable
geographically on an interactive map using tmap.

o Histogram: To show the distribution of the selected variable.

3. Geographically Weighted Regression (GWR) (Base Model/Prediction

Model)

o Correlation plot 1s used to determine the most relevant explanatory
variables for the regression models

o GWR Modelling
» Ordinary least squares (OLS)

= 0ls vif tol 1s used to 1dentify multicollinearity among the
variables
= ols plot resid fit is used to check linearity assumption
= 0ls plot resid hist is used to check for normality assumption
= Bandwidth
» bw.gwr (Fixed/Adaptive) 1s used to obtain the bandwidths
selections for the GWR model
= Model
» gwr.basic of GWmodel 1s used to build a basic model

n gwr.predict of GWmodel 1s used to build a prediction model
= Approach
= Cross Validation (CV) Score 1s used to 1dentify a window size to
get different subsets of the data to be parsed into the model.
(Farber & Antonio, 2007)
= Akaike Information Criteria (AIC) score 1s used to evaluate the
model generated from the data and see how well the model can
fit other data. It also determines the best evaluated model that
best fits data. (Mennis & Jeremy, 2006)
o Visualization plots the Local R2/prediction geographically on an
interactive map using tmap.

Results

Exploratory Data Analsis (EDA)
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It 1s observed from the above that there are generally more positive cases
around the outer boundary of Jakarta, whereas there are fewer positive
cases 1n the central area of Jakarta. This indicates that the spread of the
virus could have came from neighbouring provinces near the boundary of
Jakarta which resulted 1n the high number of positive cases near the outer
boundaries 1n Jakarta.

Geographically Weighted Regression (GWR)
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ernel function: gaussian

ixed bandwidth: 5739@.332

gression points: the same locations as cbservations are used.

istance metric: Euclidean distance metric is used.
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EREskrrrrtcummary of GWR coefficient estimates:*****ErEsstksiznss
Min. 1st Qu. Median ird Qu.

Intercept 237.1958 462.1771 837.8348 1569.9628 3a875.84
PROX_ATTRACTION -8.2455 273.38192 338.1281 383.56845 477.74
PROX_RESTAURANT -94.2585 284.5687 367.4878 515.5377 1419.73
PROX_MALL -176.2493 137.6875% 2689.4173 250.66082 367.48
PROX_HEALTHCARE -897.1231 -318.3257 -125.786@ -19.8274 126.31
PROX_RATLWAYS -46.4377 14.6822 76.7124 133.87@l 196.83
FEEEFESSEEEREssskkiess=tDiagnostic informatign**FsFeeessteiasstrreess
Number of data points: 261
Effective number of parameters (2trace(S) - trace(5'S)): 37.26864
Effective degrees of freedom (n-2trace(S) + trace(S5'S)): 223.7314
AICc (GWR book, Fotheringham, et al. 2802, p. 61, eq 2.33): 4392.521
AIC (GWR book, Fotheringham, et al. 2882,GWR p. 96, eq. 4.22): 4354.728
BIC (GWR book, Fotheringham, et al. 2882,GWR p. 61, eq. 2.34): 4222.385 | serang
Residual sum of squares: 241778147 - ok ﬁmw%gz"{ 3
R-square value: 8.4965624
Adjusted R-square value: ©.4123244
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The GWR model above 1s calibrated with significant independent
variables after many iterations. The GWR model has an adjusted R-
square value of 0.41 which means that the model 1s able to explain 41%
of the number of positive cases 1n Jakarta. From the interactive map
above, North and South-East regions of Jakarta have a higher Local R2
value as compared to other regions. This indicates that the calibrated
model better explains the number of positive cases in these regions,
which also means that the independent variables, such as the proximity to

attractions, restaurants, malls, healthcare facilities and railways, have a
strong relation to the number of positive cases.

GWR Prediction
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Kernel function: gaussian
Fixed bandwidth: 579@8.332

Distance metric: Euclidean distance metric is used.
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Min. 1=t Qu. Median 3rd Qu. Max .
Intercept coef 222 .9856 458.6119 329.3487 1536.8697 3827.30
PROX_ATTRACTIOM coef 4.,8857 266 .6892 331.66485 382.7814 473.28
PROX RESTAURAMNT coef -166.7706 197 .8838 379.5288 511.7744 1494 .88
PROX MALL coef -158.8877 145 .6247 289 .4273 281.2723 388.18
PROX_HEALTHCARE coef -1161.1131 -325.2831 -126.4679 -18.895%a 127.78 .;+£m . p”ﬂ??ﬂ:
PROX_RATLWAYS coef -58.12449 15.8824 75.9123 132.8846 231.29 [ . AL0C
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Results of GW prediction

Min. 1=t Qu. Median Ird Qu. .
-298.5 2027 .4 2689.8 32098.8 5532.4 z i
Tangerari
prediction_var 1882307.8 1106963.9 1123852.7 1173036.4 3443111.3 e
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The GWR prediction model predicts that there are a minimum of zero
positive cases as the min 1s below zero. The predicted maximum number
of positive cases 1s 5532.4. The median predicted number of positive
cases 1s 2609. The interactive map above shows that East, South and
North-West region of Jakarta generally have higher predicted positive
cases as represented by the darker green spatial points. Closer
observation can be done on these regions by the governments 1n order to
minimise the spread of positive COVID cases.

Future Work

1. Cater for a diverse pool of user so that the barrier of entry to use the

application 1s lower.

2. Allow deeper level of detail such that user can import their geospatial

layers.
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