2022 U.S. Information Technology Collegiate Competition Regional
Business Analytics Competition

Welcome to the USITCC Business Analytics Competition.  In this competition you will be required to analyze health, education, unemployment, and county typology data.  This competition can be solved using various technology platforms such as R, Python, or Excel.  We will provide you with access to the raw data.  Contestants may use any software, including access to the internet, to develop and implement their model.
General Guidelines
You will be required to provide a summary of your results, as well as a complete write up.  The components of your write up should include the following:
1. Decision support analysis for each problem with interpretation.
2. Management insights associated with each analysis.
3. Provide any code (R, Python, etc.) and/or Excel spreadsheets (output only) used in each step of your analysis.
The final product should directly answer all questions and provide management insights.  All elements of each question should be addressed for full credit.  Of specific importance is your interpretation of results and findings. 
Decision support products not included in the discussion may be placed in appendices.
Not only are we looking for correct “answers”, but we are looking for professional and well substantiated explanations.  Consider that you are creating this report for the organization’s leadership team and the report should be able to “stand alone” with enough details and comments which we will use for grading.
Competition Description
You are a data analyst for a government organization concerned with the health and nutrition of the citizens of the United States.  Your organization has recently received funding to build a smart phone app that helps individuals manage their Supplemental Nutrition Assistance Program (SNAP) benefits.  
SNAP is the largest federal nutrition program in the United States.  SNAP provides benefits to eligible low-income individuals and families via an Electronic Benefits Transfer card.  This card can be used like a debit card to purchase food in authorized retail food stores. 
To ensure that the new smart phone app provides features that will be beneficial to users, the director of the organization you work for (your boss) would like to run a pilot study with county health departments. The director has received positive feedback on a potential pilot study from the public health administrators in Arkansas, Missouri, and Tennessee.  The director asks you to find three potential counties with a high level of SNAP authorized stores per 1000 people, and three potential counties with low level of SNAP authorized stores per 1000 people within Arkansas, Missouri, and/or Tennessee (AMT).
Fortunately, you have access to a food environment survey that provides information about SNAP stores for Oklahoma, Kentucky, and Mississippi (OKM).  Your director believes that these states are similar enough in demographics to Arkansas, Missouri, and Tennessee that you should be able to use data from OKM counties to predict the number of SNAP stores per 1000 people in the AMT counties. 
In considering the best counties for the pilot study, you will analyze (1) the percentage of adults in the counties with bachelor’s degree or higher for the years 2016-2022, (2) county unemployment rate in the year 2016, (3) the county typology (metro area vs. non-metro area), and (4) whether the county was labeled as a county with persistent poverty in 2013.
The director wants to pitch the pilot study idea in the next executive strategy meeting. This meeting starts in three hours so you must work fast! Your task has three parts described below: 
Part 1: Descriptive Statistics (20%)
· (5%) What is the unemployment rate for Greene County in Missouri?  
· (5%) How does the unemployment rate for Greene County compare to the average unemployment rate for the state of Missouri?
· (5%) How many counties are there in Tennessee?  How many of those counties have persistent poverty?
· (5%) What is the mean and standard deviation of the percentage of adults with a bachelor’s degree in the state of Arkansas?
Part 2: Comparative Statistics (30%)
· (10%) Create two subsets.  Subset 1 contains data from Oklahoma, Kentucky, and Mississippi (referred to now as the OKM subset).  Subset 2 contains data from Arkansas, Missouri, and Tennessee (referred to now as the AMT subset). How do the distributions of the percentage of adults with bachelor’s degrees compare between the two subsets?
· (5%) What is the correlation between the percentage of adults with a bachelor’s degree or higher and the county unemployment rate for the OKM subset?
· (5%) Plot the county unemployment rate against the percentage of adults with a bachelor’s degree in the AMT subset.
· (10%) Calculate the z-scores for the percentage of adults with bachelor’s degrees or higher and the county unemployment rate in the OKM subset. Do the same for the AMT subset.  Comment on the nature of any outliers that you discover.
Part 3: Predictive Modeling (50%)
·  (10%) Develop a predictive model capable of estimating the number of SNAP authorized stores per 1000 people in the OKM subset using the following inputs:
· Percentage of Adults with a bachelor’s degree or higher (2016-2020)
· Unemployment rate (2016)
· Metro-nonmetro status
· Persistent Poverty Indicator
We will call this model 1. Interpret the model coefficients.

· (5%) Discuss the fit of model 1.
· (10%) Analyze the standardized residuals of model 1.  List any observations that are outliers and remove them from the data.
· (5%) Develop a second model (model 2) with the outliers removed.  Comment on the fit of this new model. Which model should be used to make predictions?
· (5%) Use your predictive model to predict the number of SNAP authorized stores in the counties in the AMT subset.
· (5%) What is the predicted number of SNAP authorized scores for Greene County, Missouri?
· (10%) Using your predictive model recommend three counties in AMT with low levels of SNAP authorized stores per 1000 people, and three counties in AMT with high levels of SNAP authorized stores per 1000 people.  Provide a rationale for these choices. 
Available Data Sets
· Educational attainment for the U.S., States, and Counties (1970-2020)
· https://www.ers.usda.gov/data-products/county-level-data-sets/download-data/
· Data dictionary available in the second tab of the spreadsheet
· Unemployment and median household income for the U.S., States and counties, 2000-2021
· https://www.ers.usda.gov/data-products/county-level-data-sets/download-data/
· Data dictionary available in the second tab of the spreadsheet
· County Typology and Poverty Persistence
· https://www.ers.usda.gov/data-products/county-typology-codes/
· Data dictionary available in the second tab of the spreadsheet
· SNAP Stores per 1000s people (your predicted value)
·  Found in spreadsheet: “Food Environment Atlas for OKM”
· Tab: “STORES”, Column: “SNAPSPTH17”
· Additional information is available from the data source: 
· USDA: https://www.ers.usda.gov/data-products/food-environment-atlas/data-access-and-documentation-downloads/


