Problem or question being
addressed:

During the holidays, friends and families gather to celebrate, but a
common concern has been how these activities may spread COVID-19.
Last year, I conducted a study which collected data on cases before
and after holidays to identify how infection was affected by holidays. I
found that holidays generally caused an increase in COVID-19
infections. Independence Day, Halloween, and Thanksgiving resulted in
the greatest spike of COVID-19 after the holiday. However, the
vaccination has been released this past year and made available to
ages above 12. How may the vaccine change the impact of holidays on
COVID-19 surge? Will the same holidays show sharp increases in
cases as prior to the vaccine, and will different states be impacted
differently?

Hypothesis (for research
project) • Objective (for
engineering project):

1. Major holidays after the approval of the vaccine will cause less of a
surge in COVID-19 compared to before last year.
2. The holidays which showed the sharpest increase last year may not
be the same since the vaccine.
3. States with a higher vaccination rate will not show as severe a surge
after holidays as states with low vaccination rates.

Description in detail of
method or procedure
(including chemical
concentrations and drug
dosages):

1. Data will be downloaded from the Johns Hopkins Database on
GitHub and converted to an excel spreadsheet. This data set provides
the daily case and mortality rate for each county in the U.S. since the
beginning of the pandemic. It will also provide vaccination rates.
2. The following holidays will be studied: Independence Day,
Halloween, Thanksgiving because they showed the greatest increase in
cases after the holiday last year
3. Specific dates in one-week increments around the time of the holiday
will be chosen to examine. The time windows are as follows: the week
before the start of holiday and the first week after.
4. Data will be organized into Excel pivot tables. Total number of new
cases during each of the weeks will be calculated by state and for the
entire country, and it will be normalized by population.
5. Differences and ratios between the first week after vs. the week
before will be calculated.
6. A national map will be created in Excel to show the total case count
by state as of the end of January 2022.
7. Relative and absolute changes in new cases after holidays will be
graphed for representative states.
8. Data on after vaccination approval (i.e., 2021) will be compared with
data from last year (2020).
9. Correlation between state vaccination rates and severity of postholiday spikes will be examined, as well as how certain holidays may
have a different effect.
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