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Executive Summary

Introduction to Problem and Dataset

• Description of problem, scope, key questions, and data used

E-R Diagram and Relational Schema

• Conceptual data relationships, data base structure, and normalization

Data Analysis – SQL and Tableau

• Sample queries and visualizations to answer our questions

Key Findings

• Main takeaways and usefulness of analysis



Introduction to Problem 
and Dataset



COVID-19 New Cases to Date
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COVID-19 Impact on Liquor Market

Rapid Increase in Sales during Pandemic

• Nielsen study finds 38.6% increase in retail liquor sales compared to last year

Shifting Consumer Trends in Alcohol Purchases

• Less comfortable going out to bars and crowded restaurants in foreseeable future

• Nielsen found 441% increase in online liquor purchases (fastest growing sector)

• Iowa recently legalized to-go alcohol sales

Rapidly changing liquor sales environment presents an opportunity for entrepreneurs

• Must understand current dynamics before entering the market

• We narrowed our scope to Iowa as a more specific market opportunity



Key Questions

Goal: Understand the dynamics of Iowa’s liquor retail market and 

consumer preferences

1. What is the size and make-up of Iowa’s current liquor retail market?

2. Who are the largest liquor vendors in the state by sales?

3. Which retailers have the strongest market position?

4. Which liquor products are the most popular?

5. Which regions purchase the most liquor?



Background on Data Set

• Our team utilized the “Iowa Liquor Sales” data set collected by the Iowa Alcoholic 

Beverages Division (data.iowa.gov)

• This source included the last two years of vendor invoice data for the individual 

transactions of all Class E Liquor Licenses in the State of Iowa

• Approximately 4 million records in the database

• Our data consisted of the following information regarding alcohol purchases:

• Location of sale

• Stores and vendors involved in the transaction

• Product descriptions and categories

• Sale quantity, containers per package, and volume of containers

Based on these entities and relevant business rules, we transformed our data set 

into an E-R model.



E-R Diagram and
Relational Schema



E-R Diagram

• Added surrogate primary key to Order Details table to create unique 

identifier for all purchases

• Removed all partial and transitive dependencies, normalizing data to 

third normal form (3NF)

When creating our E-R Diagram, we made the following changes to the data to 

create a well-structured conceptual model.



E-R Diagram

Note: Foreign Keys denoted by an underline and (FK) following field name



Relational Schema – Graphical Representation



Data Analysis –
SQL and Tableau



1) Size and make-up of Iowa liquor market?

First, we queried of the data to count the main entities and to determine the size 

and competitive landscape of the market over the past two years

Select 'Total Sales' as Statistic, Sum(Sales_Dollars) as Memo
From Order_Details
UNION
Select 'Total Bottles' as Statistic, Sum(Bottles_Sold) as Memo
From Order_Details
UNION
Select 'Total Volume' as Statistic, Sum(Volume_Sold) as Memo
From Order_Details



2) Who are the largest liquor vendors in the state?

Then, we analyzed the different vendors in our data. We identified which vendors 

had the most orders and largest amount of sales.

Select Vendor_Name, Count(Distinct Order_ID) as Transactions, Sum(Sales
_Dollars), Sum(Bottles_Sold)
From Vendor v, Order_Details o
Where v.Vendor_ID = o.Vendor_ID
Group By Vendor_Name
Order by 2 DESC



3) Which retailers have the strongest market position?

Next, we analyzed the stores in our dataset. We determined which stores 

generated the most sales on a total and per order basis.

Select Store_Name, Count(Distinct Order_ID) as Transactions, Sum(Sales_
Dollars), Sum(Bottles_Sold)
From Store s, Order_Details o
Where s.Store_Number = o.Store_Number
Group By Store_Name
Order by 2 DESC



3) Which retailers have the strongest market position?

Additionally, we drilled down into our data to evaluate branches of specific large 

retailers that we identified.

Select Store_Name, Count(Distinct Order_ID) as Transactions, Sum(Sales_
Dollars), Sum(Bottles_Sold)
From Store s, Order_Details o
Where s.Store_Number = o.Store_Number
AND Store_Name LIKE '%Hy-Vee%'
Group By Store_Name
Order by 2 DESC



4) Which liquor products are the most popular?

We queried the data’s products to determine the categories and types of products 

that generated the highest amount of sales.

Select Product_Description, Count(Distinct Order_ID) as Transactions, 
Sum(Sales_Dollars), Sum(Bottles_Sold)
From Order_Details o, Product p 
Where p.Product_ID = o.Product_ID
Group by Product_Description
Order By 3 DESC



4) Which liquor products are the most popular?

We queried the data’s products to determine the categories and types of products 

that generated the highest amount of sales

Select Category_Name, sum(Sales_Dollars)
From Order_Details o, Product p, Product_Categories c
Where p.Product_ID = o.Product_ID
AND p.Category_ID = c.Category_ID
AND Category_Name like '%Tequila%'
Group By Category_Name



5) Which regions purchase the most liquor?

Finally, we determined which cities lead alcohol sales within the state per dollar 

and per volume.

Select City, Count(Distinct Order_ID) as Transactions, Sum(Sales_Dollar
s), Sum(Bottles_Sold)
From Store s, Order_Details o
Where s.Store_Number = o.Store_Number
Group By City
Order by 2 DESC



Key Findings



Conclusions & Takeaways

• Organizations compete based on volume or price – important to identify 

competitive strategy

• Strong relationship between sales and number of products offered

• Weak relationship between sales and vendors

• Urban areas of state lead in sales; opportunity to enter a less concentrated 

market in other areas of state outside of Des Moines

• Heavy corporate influence in some cities and less concentrated in other; identify 

markets with less corporate influence 



Sources:

• https://data.cdc.gov/Case-Surveillance/United-States-COVID-19-Cases-and-

Deaths-by-State-o/9mfq-cb36/data

• http://med.stanford.edu/psychiatry/about/covid19/anx.html

• https://www.thedrinksbusiness.com/2020/05/may-us-alcohol-sales-rise-at-

highest-rate-since-lockdown-peak/ 


