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Using the datasets described below answer the following questions. Turn in your assignment in 
Jupiter notebook format. Include the questions in your notebook. Make sure that your answers 
are clearly marked.

One question about the pandemic is when will we reach herd immunity. Many places are track-
ing the the vaccination rate. But those that have recovered from covid-19 are also immune. 
The goal here is to combine vaccine data with the covid data. The data sets involved are de-
scribed below. The vaccine data, us_state_vaccinations.csv, is reported differently than the 
covid cases data.

1. In us_state_vaccinations.csv there are some gaps in the data. Will those gaps affect the 
results of the following questions. If no why not. If yes explain the affect.

2. The vaccination data is reported by the entire county, state, US territory, and various groups 
like the department of defense, long term care and others. Presumably the US data in-
cludes the state data and the special group data but not the US territory data. Is the US ter-
ritory data included in the US totals. Justify your answer. 

3. We would like to compute the percent of the population in each state that has been fully 
vaccinated. Presumably the data reported got the various groups is not included in the indi-
vidual state data. If we distributed the number of people fully vaccinated in those groups to 
the states proportionally by population how much would that change the percent of people 
vaccinated in each state?

4. Produce a chart or table showing the percent of people in each state that have been fully 
vaccinated. Sort the data by the percent of people vaccinated. You notebook should down-
load the dataset so when it is run we get the most recent data.

5. We want to see the progression from the start of the pandemic to now the percent of peo-
ple that have some immunity in the US. Produce a plot of weekly data that contains three 
lines. One showing the the percent of the living people have have or had covid. One show-
ing the the percent of people that have had at least one covid vaccine shot. The third line 
showing the sum of the two to estimate the number of people that have some immunity. 
Over time sum will be an over estimate as people who had covid get a vaccine shot. As in 
#4 the notebook should download the data to up-to-date results.

6. Produce the same plot as in #5 for the states. You should have a function that takes the two 
letter abbreviation for the state and produces the plot for the state. 
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Data

The data used is from USAFacts (https://usafacts.org). The data sets can be downloaded on 
the assignment page of the course website.

covid_confirmed_usafacts

This data set from USA Facts contains the new covid cases in each county in the country each 
day from the beginning of the pandemic. 

URL to download the data set:

https://usafactsstatic.blob.core.windows.net/public/data/covid-19/covid_confirmed_usafact-
s.csv

Column Labels

State

2 letter abbreviate for the State

County Name

Name of the County

stateFIPS

Federal ID number for the state

countyFIPS

Federal ID number for the county

2020-01-22

Column contains the number of new cases.

covid_deaths_usafacts

This data set from USA Facts contains the covid deaths in each county in the country each day 
from the beginning of the pandemic. 

URL to download the data set:

https://usafactsstatic.blob.core.windows.net/public/data/covid-19/covid_deaths_usafacts.csv

Column Labels

State

2 letter abbreviate for the State
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County Name

Name of the County

stateFIPS

Federal ID number for the state

countyFIPS

Federal ID number for the county

2020-01-22

Column contains the number of deaths.

covid_county_population_usafacts

Column Labels

countyFIPS

Federal ID number for the county

County Name

State

population

Population of the indicated county.

us_state_vaccinations.csv

Information about the data set:

https://github.com/owid/covid-19-data/tree/master/public/data/vaccinations

URL for dataset:

https://raw.githubusercontent.com/owid/covid-19-data/master/public/data/vaccinations/us_s-
tate_vaccinations.csv

Column Labels

location: 

Name of the state or federal entity.

date: 
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Date of the observation.

total_vaccinations: 

Total number of doses administered. This is counted as a single dose, and may not 
equal the total number of people vaccinated, depending on the specific dose regime (e.g. peo-
ple receive multiple doses). If a person receives one dose of the vaccine, this metric goes up 
by 1. If they receive a second dose, it goes up by 1 again.

total_vaccinations_per_hundred: 

Total_vaccinations per 100 people in the total population of the state.

daily_vaccinations_raw: 

Daily change in the total number of doses administered. It is only calculated for consec-
utive days. This is a raw measure provided for data checks and transparency, but we strongly 
recommend that any analysis on daily vaccination rates be conducted using daily_vaccinations 
instead.

daily_vaccinations: 

New doses administered per day (7-day smoothed). For countries that don't report data 
on a daily basis, we assume that doses changed equally on a daily basis over any periods in 
which no data was reported. This produces a complete series of daily figures, which is then 
averaged over a rolling 7-day window. An example of how we perform this calculation can be 
found here.

daily_vaccinations_per_million:

Daily_vaccinations per 1,000,000 people in the total population of the state.

people_vaccinated: 

Total number of people who received at least one vaccine dose. If a person receives the 
first dose of a 2-dose vaccine, this metric goes up by 1. If they receive the second dose, the 
metric stays the same.

people_vaccinated_per_hundred: 

People_vaccinated per 100 people in the total population of the state.

people_fully_vaccinated: 

Total number of people who received all doses prescribed by the vaccination protocol. If 
a person receives the first dose of a 2-dose vaccine, this metric stays the same. If they receive 
the second dose, the metric goes up by 1.

people_fully_vaccinated_per_hundred: 

People_fully_vaccinated per 100 people in the total population of the state.

total_distributed: 

Page  of 4 5



Cumulative counts of COVID-19 vaccine doses recorded as shipped in CDC's Vaccine 
Tracking System.

total_distributed_per_hundred: 

Cumulative counts of COVID-19 vaccine doses recorded as shipped in CDC's Vaccine 
Tracking System per 100 people in the total population of the state.

share_doses_used: 

Share of vaccination doses administered among those recorded as shipped in CDC's 
Vaccine Tracking System.

Instructions

You are free to use any IDE to write your code. However you are to turn in a Jupyter Python 
notebook. Your  jupyter notebook should be self contained. All calculations and answers to the 
questions are to be in one notebook. This assignment requires you to use files, some of which 
are provided. You notebook needs to read the unmodified files, including names. Any needed 
modification to the files needs to be done in the notebook. 

At the beginning of your notebook you should create variable that hold the path (plus name) of 
any input files that you use. It is likely that for grading purposes those paths will need to 
change. I should be able to run your notebook using my input files by just changing the path to 
files at the top of your notebook.

Notebooks can contain text, code and output. Use text to indicate what problem you are solv-
ing. The code used to answer the problem need to be complete. 

Grading

Each problem is worth 10 points.

What to turn in 

You need to turn in a zipped version of your notebook file. There are several ways to do this. 
Once is just to zip up your notebook file. Another is to download your Jupyter notebook as an 
IPython Notebook (.ipynb). See image below. Note that when you download your assignment it 
will create a file with the extension .ipynb.json. I will remove the .json extension. Once you 
have downloaded the assignment zip it up and then upload the zip file to the course portal. 

Late Penalty 

An assignment turned in 1-7 days late, will lose 5% of the total value of the assignment per day 
late. The eight day late the penalty will be 40% of the assignment, the ninth day late the penal-
ty will be 60%, after the ninth day late the penalty will be 90%. Once a solution to an assign-
ment has been posted or discussed in class, the assignment will no longer be accepted. Late 
penalties are always rounded up to the next integer value.
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