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Agenda
 Popular Tools for Data Visualization 

 Case Study : Understanding state level indicators 
that influence food recall events 

 Challenges in data import and connections

 ETL using Power Query 

 Advanced AI enabled visuals 

 Integrating third party scripts    

 More tools, resources and training
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Two popular visualization tools
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Power BI
• Strong integration with Microsoft products. 
• Specialized versions for government use available 
• Cheaper than Tableau
• Faster on smaller data sets. 
• Higher number of default and advanced visuals

Tableau
• Can create more complex visuals 
• Steeper learning curve
• Handles large datasets better

Presenter
Presentation Notes
Both occupy approximately 16% market share

https://learn.microsoft.com/en-us/power-bi/enterprise/service-govus-overview
https://blog.coupler.io/power-bi-vs-tableau/


Key Power BI products and services
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Power BI Desktop
• Free product can be installed on PC
• Data modeling and visualization capabilities

Power BI Service
• Cloud or internet-based service where users can collaborate, share and work on 

reports and dashboards. 
• These come with Power BI pro or premium subscriptions 
• Subscription brings dedicated resources, more data capacity and enhanced 

performance. 

Power BI Visuals Marketplace
• Developers can contribute visuals usable for free or at a cost. 

Presenter
Presentation Notes
Both occupy approximately 16% market share



Case Study 
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Goal : To explore state level indicators that influence Food recall events. 

Key Steps : 
1) Gather food recall data, state economic and demographic data in Power BI.
2) Compile a cross-sectional table with state level indicators and aggregate recall data for a year. 
3) Develop visuals to understand factors related to food recalls. 



Data Source for Recall Information
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DATA SOURCE : OPEN.FDA.GOV 
• FDA Recall Enterprise System (RES) – A database of information on recall events submitted to FDA 
• An enforcement report contains information on actions taken in connection with FDA regulatory 

activities. 
• An API (Application Programming Interface) protocol is used to interact with RES. 
• URL to fetch the data from RES using API: 
https://api.fda.gov/food/enforcement.json?search=report_date:[20230101+TO+20231231]&limit=10
00" 

Presenter
Presentation Notes
Automation and Efficiency: APIs allow for automated, efficient data retrieval without the need for manual downloads. Real-Time Access: APIs provide real-time access to the most current data available.Integration: APIs facilitate the integration of FDA data into other systems and applications. Customization: Users can tailor their requests to obtain specific datasets, fields, or records relevant to their needs.Enhanced Data Analysis: By integrating FDA data into analytical tools and platforms via APIs, users can perform advanced data analysis, trend monitoring, and predictive modeling.



Connecting to RES using Power BI Desktop 
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1

2

Power BI desktop opening 
window

List of Data sources that can 
be imported 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Imported data opens in power query editor 
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In Query editor you can transform data before analysis. It is an ETL supported by other 
Microsoft applications as well.  

Power Query Editor Window

Presenter
Presentation Notes
The Power Query Editor is a feature in Microsoft Power BI, Excel, and other Microsoft services, which provides a user-friendly interface for connecting to, transforming, and preparing data. Power Query uses a formula language called M to perform data transformations.



Transforming Data 
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Transformations to Consider

 Delete columns 

 Create new columns 
    (State Full Names)

 Replace missing values

 Change Format of a Column
    (e.g. Dates)  
 Relevant Column Selection

 Rename Columns if required 

 Rename the table

 Load the Table in the Data Model

Potential operations that 
can be executed on a 

column in power query 
editor.  

Date 
Issues 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Load the Transformed Data for Analysis 
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Three Basic Views in Power BI

1. Report View: this is where most of your 
time is going to be spent on to create 
visualizations.

2. Data View: this is where the raw data 
are shown.

3. Model View: this is where relationships 
among data sets are displayed.

Power BI desktop window after 
loading the data and closing 
the Power Query Editor 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.
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Model 
View 

Table / 
Data  
View 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.
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Report 
View 

All 
loaded 
tables 

Pre-
loaded 
visuals 

Plot Area 



Bring More Data to the Model
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 To understand the association between food recalls in 2023 and other 
state level indicators (e.g. population, per capital income, healthcare 
expenses etc.) are needed. 

 Goal is to create a cross-sectional table containing all relevant state level 
economic and demographic variables for analysis.

 Import relevant data from other Data Sources

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Other Data Sources
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 State level consumer expenditure data available from

    Bureau of Economic Analysis 

 State GDP, personal income and population data from.

    BEA Interactive Data Application

Above data can be imported as .CSV file into the model

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.

https://apps.bea.gov/regional/histdata/releases/1022pce/SAPCE.zip
https://apps.bea.gov/iTable/index.html?appid=70&stepnum=40&Major_Area=3&State=0&Area=XX&TableId=36&Statistic=3&Year=2010:Q1&YearBegin=2010:Q1&Year_End=2019:Q3&Unit_Of_Measure=aagr&Rank=1&Drill=1&nRange=5


Problems with consumer expenditure data 
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 Per-capita consumer expenditures 
metrics for a state are clustered over 
several rows. 

 In cross sectional data each metric for 
a state should be represented in a 
column. 

 Duplicate the table and filter relevant
metric to create a new table. Use
appropriate name and rename metric  

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



All tables in the model view
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Presenter
Presentation Notes
Data Transformation Steps: Create separate table for each metricReplace Alaska* in table with Alaska in Income dataSelect appropriate columnsRename columns Data Link: https://apps.bea.gov/iTable/index.html?appid=70&stepnum=40&Major_Area=3&State=0&Area=XX&TableId=36&Statistic=3&Year=2010:Q1&YearBegin=2010:Q1&Year_End=2019:Q3&Unit_Of_Measure=aagr&Rank=1&Drill=1&nRange=5



Problem (State names do not match for linking) 

17

ESTABLISH CONNECTIONS BETWEEN TABLES 

One table uses IL other users Indiana as state name 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Load states names and two letter  
abbreviations from USPS website
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1. Create a new table (States) containing states full names and their two 
letter abbreviations.

2. Data available on USPS website
3. Link Recalls2023 table and states table in Model view 
4. Create a new column (in Recall table) such that it takes states 

abbreviations in each row (of Recall table) and fetches  corresponding full 
name from S_Name column of linked States table.  

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.

https://about.usps.com/who/profile/history/state-abbreviations.htm


Create Relationship
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Table from 
USPS

Recall Data 
Table 

Connect matching 
columns to establish 
relationship between 

two tables 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Add New S_Name column to Recall Table 
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1

2

3

DAX is formula 
language used in 
Power BI, Excel 

Power Pivot. Allows 
for calculated 
columns and 
measures. 

• Better to create ful l  state name column in one table than creating abbreviation column in rest other tables.  
• Copilot integrated to powerBI can also help you write DAX queries.  

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



All Tables

21

• Recall table has multiple observations for a state over the year. Other tables have on 
observation for each state as other metrics are annually observed. 

• Need to aggregate recalls for 2023 across each state in a cross-sectional table as 
dependent variable is recalls per state over the year. 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Establish relationship between tables
(Data Modelling)
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1. All tables have S_Name column which contains full names of states.
2. Recalls2023 has multiple observations for a state while rest other tables 

one unique observation for each state.
3. S_Name column can be primary key for all tables except in Recalls2023 

where it can be a foreign key. 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Final Data Model and Relationships 
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• Connect S_Name in all tables (except States) with S_Name in recall table to establish the 
relationship.

• One to may relationships are established.   

• Right click on any relationship to get the following window.

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Creating a Visual 
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1 2 3

Visuals are 
created in report 

view 

Select 
Appropriate 

Visual 

Select 
appropriate 

columns from 
Tables 

Determine 
how to 

summarize 
a column

• Use the table visual to get the cross-sectional table

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Visual : Cross-Sectional Data Table
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This Table 
visual can 

be 
exported 

for further 
analysis 

Select 
appropriate 
column from 

Tables in 
Data Model 

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.



Visual: Key Influencers (Food Recall Events)
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Visual: Key Influencers (Personal Consumption)
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Visual: Smart Narratives (AI tool for explaining visual)
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2

3



Decomposition Tree (AI based sequencing) 
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1

2

Presenter
Presentation Notes
The decomposition tree visual in Power BI lets you visualize data across multiple dimensions. It automatically aggregates data and enables drilling down into your dimensions in any order. It's also an artificial intelligence (AI) visualization, so you can ask it to find the next dimension to drill down into based on certain criteria. 



Integrating Third Party Scripts (R) in Power BI
Create Correlation Heat Map
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1

2

3

Presenter
Presentation Notes
The decomposition tree visual in Power BI lets you visualize data across multiple dimensions. It automatically aggregates data and enables drilling down into your dimensions in any order. It's also an artificial intelligence (AI) visualization, so you can ask it to find the next dimension to drill down into based on certain criteria. 



Visualization training and learning resources 
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POWER BI
• Power BI Learning Overview | Microsoft Power BI
• Power BI documentation - Power BI | Microsoft Learn
• Microsoft Certified: Power BI Data Analyst Associate - Certifications | Microsoft Learn
• Power BI: Online Courses, Training and Tutorials | LinkedIn Learning

TABLEAU
• Free Training Videos - 2023.2 (tableau.com)
• Certification (tableau.com)
• eLearning: Tableau Web-Based Training

Presenter
Presentation Notes
The API processes the request and returns the requested data in a structured format, typically JSON (JavaScript Object Notation). JSON is a lightweight data-interchange format that is easy to read and write for both humans and machines.

https://powerbi.microsoft.com/en-us/learning/
https://learn.microsoft.com/en-us/power-bi/
https://learn.microsoft.com/en-us/credentials/certifications/data-analyst-associate/?practice-assessment-type=certification
https://www.linkedin.com/learning/topics/power-bi
https://www.tableau.com/learn/training
https://www.tableau.com/learn/certification
https://www.tableau.com/learn/training/elearning


THANK YOU

Dr. Utkarsh Shrivastava 
Utkarsh.shrivastava@wmich.edu
Utkarsh Shrivastava | Business 
Information Systems | Western 
Michigan University (wmich.edu)
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