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Our Final Project Presentation 
includes the following items:

1. A question that can be answered with data.

2. A quick tour of our database, with a sample view of 
one of the flat files upon which it was based.

3. A sample view of the visualization tool generated by 
querying our database.

4. Data-backed claim (or claims) that address our 
question. Visualization(s) that support the data-
backed claim we are making.

5. Brief plan for answering more detailed questions. 

6. A detailed description of our individual contributions 
to the project.



1. A question that can be 
answered with data:



Dollar Store:  A store that sells a 

variety of inexpensive items priced at a 
dollar and usually under ten dollars.

Price – Convenience – No Alternative 

Why shop in a dollar store?

“There are now more than 30,000 dollar stores in 

the United States. That's more locations than 

Walmart, Walgreens, CVS, Costco, Kroger and 

Home Depot combined.”  

https://money.howstuffworks.com/personal-finance/budgeting/dollar-store.htm

https://www.babson.edu/academics/executive-education/babson-

insight/strategy-and-innovation/the-high-price-of-dollar-stores/

How Do Dollar Stores Make Money?

BY DAVE ROOS



There are three major national 
“dollar” stores in the U.S.:

• Small Town-Rural  1955 Springfield, KY
• 15,300+ stores in U.S.
• 2.0% same store profit increase in 2019 

• Urban 1959  Charlotte, NC
• 8000+ stores in U.S.
• 1.4% same store profit increase in 2019
• Purchased by Dollar Tree in 2016

• Suburban 1986 Norfolk, VA
• 14,800+ stores in U.S.
• 3.2% sales store profit increase in 2019



https://www.ers.usda.gov/data/fooddesert/

Pittsburgh Metro Area
Dollar General Distribution Network 

and USDA “Food Deserts”

https://www.ers.usda.gov/data/fooddesert/




Dollar stores profit in two ways.

• Sell large volumes of goods at heavily 
discounted prices: small margin, large multiplier 

• Offer products to fit price points:
✓generic brands or private labels, often specially 

manufactured using cheaper materials and 
processes than usual.

✓available through the grey market.

✓bought at a closeout (seasonal or promotional 
goods,  bankruptcy stock)

✓sold in smaller unit sizes than elsewhere.



2. Quick tour of database, with a 
sample view of one of the flat 
files upon which it was based.
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First Download: 5 files

https://ndb.nal.usda.gov/ndb/

https://ndb.nal.usda.gov/ndb/


Second Download: 14 Files

https://fdc.nal.usda.gov/download-datasets.html

https://fdc.nal.usda.gov/download-datasets.html


tBrandedFood.csv in Excel
260,370 Records



tDGInventory: 300+ Records



UPC barcodes are 12 digit 
barcodes and are used exclusively 
in the United States and Canada.

https://www.shopify.com/retail/what-is-a-sku-number

https://www.shopify.com/retail/what-is-a-sku-number


What is the difference between 
SKU and UPC?

SKU (Stock Keeping Unit)

• Internal

• Between 8–12 characters

• Identifies product traits

• Alphanumeric

• The retailer determines 

their SKU architecture

• Accompanies a barcode

UPC (Universal Product Code)

• Universal

• Always 12 characters

• Identifies manufacturer and 

item

• Numeric

• Issued by the Global Standards 

Organization

tdginventory.dgitemid
tdginventory.gtinupc = 

tbrandedfood.gtinupc



DGDiet Database: DGInventory and 
Branded Food Tables could not be linked 
by UPC. fdcid was used instead.

tDGInventory tFoodNutrition tBrandedFood

fdcid fdcid fdcid

UPC UPC

Attributes

Attributes

Attributes



Most DG Clover Valley brand 
products were not listed in the 
USDA branded foods database.



10 fdc_id Codes for “Original Kraft 
Macaroni & Cheese Dinner”





Different type of oil used in Campbell’s 
Cream of Mushroom Soup: 
same can, different UPC & FDC ID



Members of the Public-Private Partnership include:

• Agricultural Research Service (ARS), USDA (www.ars.usda.gov)

• International Life Sciences Institute (ILSI) North America 

(www.ilsi.na.org)

• GS1 US (www.gs1us.org/)

• 1WorldSync (www.1worldsync.com)

• Label Insight (www.labelinsight.com)

• University of Maryland, Joint Institute for Food Safety and Applied 

Nutrition (jifsan.umd.edu)

The USDA Branded Food Products Database is the result of a 

Public-Private Partnership, whose goal is to enhance public health 

and the sharing of open data by complementing USDA Food 

Composition Databases with nutrient composition of branded 

foods and private label data provided by the food industry. 



USDA does not list all items for 
a brand in its online database.

• Kraft lists only 22 items with its brand name. 
Does not include Miracle Whip (except Light).

• Zatarain’s lists 163 items.

• Smucker’s lists only 12 items, and does not 
include Jif Peanut Butter or Smucker’s 
Strawberry Jam

Brand listing is voluntary; a brand 
owner need not participate.



tDGInventory.csv in Excel



tDGInventory.csv in Notepad



3.  A sample view of the visualization
tool generated by querying our
database.

4.  Data-backed claim (or claims)
that address our question.
Visualization(s) that support the
data-backed claim we are
making.



The Diet Problem was one of the 
first “large scale” optimization 
problems of the 20th century.

The U.S. Army 
wanted to minimize 
the cost of feeding 
GIs in the field 
while still providing 
a healthy diet. 



The goal of the Diet Problem is 
to select a set of foods that will 
satisfy a set of daily nutritional 
requirements at minimum cost. 

• The problem is formulated as a linear program.

• This "large scale" computation has nine 
equations in 77 unknowns. 



• 1939: George Stigler used a heuristic to make an 
“educated guess” of $39.93 per year. 

• 1947: Jack Laderman (National Bureau of 
Standards) used the new simplex method. 

Nine clerks using manual desk calculators took 
120 man days to solve for the optimal solution of 
$39.69 - only 24 cents off Stigler’s estimate!

The Diet Problem was first 
calculated manually.

Excel’s “Solver” has LP. We use it to 

answer our DG Diet question.



What is Linear Programming?

• Linear programming (LP, also called 
linear optimization) is a method to 
achieve the best outcome (such as 
maximum profit or lowest cost) in a 
mathematical model whose requirements
are represented by linear relationships. 

• Linear programming is a special case of 
mathematical programming (also known 
as mathematical optimization).



The Diet Problem can be 
formulated mathematically as 
a linear programming problem.



Diet Problem:
Objective Function & Constraints



https://www.nhlbi.nih.gov/

health/educational/wecan

/eat-right/nutrition-

facts.htm

Query Criteria: Nutrition Label



Dietary Reference Intakes (DRI)
DRI is the general term for a set of reference 
values used to plan and assess nutrient intakes 
of healthy people. These values, which vary by 
age and gender, include:

• Recommended Dietary Allowance (RDA): average 
daily level of intake sufficient to meet the nutrient 
requirements of nearly all (97%-98%) healthy people.

• Adequate Intake (AI): established when evidence is 
insufficient to develop an RDA and is set at a level 
assumed to ensure nutritional adequacy.

• Tolerable Upper Intake Level (UL): maximum daily 
intake unlikely to cause adverse health effects.



DRIs are calculated for each
“Life Stage Group”.

Males

• 9−13 y 

• 14−18 y 

• 19−30 y 

• 31-50 y 

• 50-70 y 

• > 70 y 

Females

• 9−13 y 

• 14−18 y 

• 19−30 y 

• 31-50 y 

• 50-70 y 

• > 70 y 

Pregnancy

• ≤ 18 y 

• 19-30y 

• 31-50 y 

Lactation

• ≤ 18 y 

• 19-30y 

• 31−50 y

Infants

• 0−6 mo

• 7−12 mo

Children

• 1−3 y 

• 4−8 y 



Sample LP Model: 
Output Table



Sample LP Model: 
Cell Formulas



Sample
LP Model: 
Solver 
Parameters



For $1.70, your basic needs for 
macronutrients can be met by 
eating 4.5 flat breads (matzohs, 
tortillas, etc.), 5 tablespoons of 
peanut butter and a can of beans.



5. Brief plan for answering 
more detailed questions. 

Present

Database
• Tables Defined and 

Populated

• Can query on 2-Table 

Joins

LP Excel with Solver
• Macronutrients 

(Protein, Fat, 

Carbohydrates) and 

Sodium Only

Future

Database
• Master 3-Table Joins, 

producing table for LP

LP Excel with Solver
• Extend to micronutrients 

on Nutrition Label 

(Vitamin A, Vitamin C, 

Iron, and Calcium) 

• Add Energy (kCal) 

range options Done!



6. DAT-201 Final Database Project: 
Roles and Responsibilities

Aaron Simpson

• “Diet Problem” Idea

• Construct Database 
Tables

• Query Database for LP 
Table

• Build & Run LP

Paula Shubock

• Data Acquisition

• Data Cleaning

• Database Schema

• Identify LP Constraints

• Presentation



Discussion



“Please upload the following into each group 
member's folder in your cohort's work directory”

✓ A thorough work process log, detailing the queries you ran on your 

database to extract data for visualization. Separate logs for Aaron and 

Paula

✓ A PostgreSQL database, which should be based on a set of flat files 

(CSVs, Excel). dbdgdiet

✓ The spreadsheet (or other data file) created after running your 

queries, to generate the visualization(s). LP file: lpdietproblem.xlsx

✓ Your visualization(s). This Presentation, Parts 3 and 4.

✓ A document that includes your question, your data-backed claim(s), 

citations of all of your data sources, and the description of how each 

group member contributed. This Presentation, Parts 1 and 2 (claims 

and citations), Part 3 (contributions).  Also see logs for more 

information about data sources. 


