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Introduction Data Analysis & Results

The pneumonia was first reported in December 2019 in Wuhan, Hubei
Province, China, followed by an outbreak across the country.

As of March 8, 2021, the pandemic of COVID-19 has rapidly spread

worldwide with more than 160 countries affected and caused over 117
million infected cases and 2 million deaths.

The UK is the first country to authorise a vaccine against COVID-19. As
of January 13, 2021, the UK has authorised three vaccines for COVID-19
that are than any other country in the world. Of which, two vaccines,
Oxford and Pfizer vaccines, have been authorised and rolledout across the
country whilst the Moderna vaccine has been authorised and is yet to be
deployed.

Data 1s extracted from the GitHub website for a period from December 13, 2020 to February 21, 2021, and 1t is managed by Our
World in Data. We are interested to examine how the vaccination in the UK can influence the COVID-19 reproduction rate.

Response variable: the COVID-19 reproduction rate,

Covariates: the number of people vaccinated (people vaccinated), the number of new cases (new cases smoothed), the
number of deaths (new deaths smoothed), all on a daily basis.

Reproduction rate
° = L

Univariate case: The simple FP model is given by
y; = Bo +,81xip1 +,[32xip2 +-+e€,i=1,..,n
Multivariate case: The multiple FP model 1s given by
o R A B A T L y; = Bo + B xﬁll + B, xﬁlz + o+ g xl.pzZl + '34xl.?’222 + oo+ B xl??l + ,36’5%32 +te,i=1,..,n,

Where x; = new_cases_smoothed, x, = new_death_smoothed and x3 = people_vaccinated.

Reproductive number gives a measure of how fast the disease can spread.

The higher the reproductive number, the more people will be infected.
The RO of SARS-CoV-2 1s estimated to be between 2 and 3.
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U The fitted BQR-FP models clearly exhibit the better relationship between response variable and each independent variable.
U The curved lines reflect the nonlinear relationship.
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U The relationship between reproduction rate and new cases smoothed sees the expected positive trend.

o 1= 0.10,0.90: the reproduction rate first decreases when the number of daily cases increases by roughly 4000. It then
increases and decreases, which reflects a hump shape. After that, it starts to increase again.

Reproduction rate
P

Methodology

Quantile regression (QR) analysis 1s a popular regression type, which is robust to
extreme outliers.
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o 1=0.25,0.50,0.75: there 1s a steady increase within these relationships.
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U Looking at both new deaths smoothed and people vaccinated, they have a negative relationship with reproduction rate.

Rather than using the classical polynomial regression approach, the fractional

polynomial (FP) regression model 1s preferable because it enables the use of root -
and reciprocal powers allowing the flexibility in model fitting. The constrained

set of powers 1s given by

o For some quantiles, there is some increases along the curves.
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