Estimating COVID-19 Incidence During the Pre-Vaccination Era in North
Carolina Counties by Leveraging Spatial Characteristics

Cindy Pang
Faculty Advisor: Paul Delamater (UNC Department of Geography)

Background Methods Results
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* Develop a model that estimates COVID-19 infection 1 Cumulative Counts BEE =
.. . . Ni (t,) — p n; (t’, t) < £ 000 0.669 <0.001
incidence for North Carolina Counties from March F(to—t;aB) ey 5000.7 500 _— —
= 7,500 -10,000
2020 to January 1, 2021 . : . 10,000-12,500
Error bounds were obtained via Monte-Carlo methods which 15,000 - 20,000 Table 1. Spearman’s Rank Correlation Test for Temporal Similarity
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were used to sample parameter uncertainty. 10,000 MCMC

* Address the challenge of limited data sources at the simulations were generated with random draws from within In the statewide model,.the Root Mean Square Error was the lowest
county-level (only reported deaths avaiIabIe) , _ _ between the MCMC Estimates and Reported Cases (RMSE = 16,251.23)
the uncertainty range for each parameter using a Gaussian Figure 2. Distribution of Cumulative Infections under MCMC Model and was the highest for the CDC Multiplier (RMSE = 51,588.05). The RMSE
probability distribution. across the State of NC values for the Death Infection Estimate and Ensemble Average are

24,332.68 and 24,761.28, respectively. Despite the RMSE being the lowest
between the MCMC Estimates and Reported Cases, the magnitude of

error is still large (10%), indicating that the Reported Cases did not capture
many of the true infections.

e Utilize Age-Specific Infection Fatality Ratios (IFR) for
each county to reconstruct the infection curve
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