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Two popular visualization tools

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
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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

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.
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Both occupy approximately 16% market share


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.
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Data Source for Recall Information

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+T0O+20231231]&limit=10

OOII
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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

Untitled - Power Bl Desktop
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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

In Query editor you can transform data before analysis. It is an ETL supported by other

Microsoft applications as well.

Transform Add Column View Toals Help
% D 2B Transpose Data Type: Whole Number = %_,Z Replace Values = EﬂUnpi\rot Columns = ¥ .A/c‘. Merge Columns  ¥(J EIE 102 ] Trigonometry - R P
- IR o y
CE Reverse Rows [ 7] Detect Data Type Fill = ﬁ!ﬁ Mave = —‘ 5‘3; Extract = 23 1 % Rounding ~

| Group Use First Row Split  Format Statistics Standard Scientific Date  Time Duration RunR Run Python

| By asHeaders~ ‘HcountRows [l Rename 52, Pivot Column [] convertto List Column~ 2 parse «  [E3] information ~ script script
Table Any Column Text Column Mumber Column Date & Time Column Scripts
Queries [1] < fx = Table.TransformColumnTypes(#"Expanded results.cpenfda”,{{"meta.disclaimer”, type text}, {"meta.terms", type text}, {"meta.license”, type text}, 'S QUEW SEtings

[ [20230101+T0+20231231]&limit=1000 B. ABC meta.disclaimer - ABC meta.terms - ABC meta.license - E| meta.last_updated - 123 meta.results.skip - 123 metaresul| 4 PROPERTIES
1 | Do not rely on openFDA te make decisions regarding medical care. Wh... https://open.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0 Hame
2 Do not rely on openFDA te make decisions regarding medical care. Wh... https://open.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0 2 [20230101-TO- 2023123 1]imit=1000
3 | Do not rely on openFDA to make decisions regarding medical care. Wh... https://open.fda.gov/terms/ https://open fda gov/license/ 5/23/2024 0 All Properties
4 | Do not rely on openFDA to make decisions regarding medical care. Wh... https://cpen.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0
5 | Do not rely on openFDA te make decisions regarding medical care. Wh... https://open.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0 A L TEVELER
& | Do not rely on openFDA to make decisions regarding medical care. Wh... https://open.fda.gov/terms/ https://open.fda gov/license/ 5/22/2024 0 Source
7 | Do not rely on openFDA to make decisions regarding medical care. Wh... https://cpen.fda.gov/terms/ https://epen.fdagov/license/ 5/22/2024 0 ConEiedinllaDl
8 | Do not rely on openFDA to make decisions regarding medical care. Wh... https://cpen.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0 [Epparts: ave
9 | Do not rely on openFDA to make decisions regarding medical care. Wh... https://cpen.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0 el e i
10 Do net rely on openFDA to make decisions regarding medical care. Wh... https:/fopen.fda.gov/terms/ https://open fda gov/license/ 5/22/2024 0 Z: ::: :i::‘;
11 | Do not rely on openFDA to make decisiens regarding medical care. Wh... https:/fopen.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0 el s
12 | Do not rely on openFDA to make decisions regarding medical care. Wh... https:/fopen.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0 s @ Ty
13 Do not rely on openFDA to make decisions regarding medical care. Wh... https:/fopen.fda.gov/terms/ https://open.fda gov/license/ 5/22/2024 0
14 | Do not rely on openFDA to make decisions regarding medical care. Wh... https://open.fda.gov/terms/ https://open fda.gov/license/ 5/22/2024 0
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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.


E E|’E‘| Copy

Li4
¥  Remove

d

Rermaowve Other Columns
Duplicate Column

F.| Add Column From Examples...

Transforming Data

/fa Remowve Duplicates

/fa Remowve Errors

: : /e
i ] Potential operations that Change Type
Transformations to Consider can be executed on a /e Transform &
column in power query /e, /2.
Delete columns editor. jjo »2 Replace Values.. »
Replace Errors...

ffa /2,
Create new columns /e 711 Split Column .
(State Full Names) i :
Date /fe == Group By... /2.
= Replace missing values Issues /e Fill /2.
/le 55 Unpivot Columns /2.
= Change Format of a Column /fe Unpivot Other Columns /3,
Eg e il i 5
. £y Its.report_dat Unpivot Only Selected Columns :
= Relevant Column Selection Joom T | | o g Y ,
20230809 7 =[ Rename... -
= Rename Columns if required 202313237 ”E Move ’ ]
3 2.

20230712 :
= Rename the table /la Drill Down 2.
20230522 fin Add as New Query /7

= Load the Table in the Data Model TonanTes
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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

Three Basic Views in Power B ao

. .. File Home Insert Modeling View Help
1. Report View: this is where most of your ) -
time is going to be spent on to create [ % [E % [%] HH D};
Visualizationsl Get  Excel PowerBl SQOL  Enter Recent
data « datasets Server data sources~
2. Data View: this is where the raw data u®
are shown. é
FEH
3. Model View: this is where relationships =@

among data sets are displayed.

Power BI desktop window after /
loading the data and closing

WESTERN MICHIGAN UNIVERSITY the Power QU ery Editor
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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.


File Home Help Table tools
T [T}
@Name|ﬂecansza23 K D(g é::: E E
Mark as date Mew  Quick MNew Ne
table measure measure column tab
Structure Calendars Relationships Caloulations

m X Vv

|E| results.city El State |E| results.classification |E| results.event_id E

—
E gTable view

Chicago IL Class | 02423

Ongeing Chicago IL Class | 92423
EE Ongeing Chicago IL Class | 92423
ul:,aJ Cngoing Chicago IL Class | 92423
Cngoing Chicago IL Class | 92423
Ongeing Chicago IL Class | 02423
Ongeing Chicago IL Class | 02423
Ongeing Chicago IL Class | 02423
Ongeing Chicago IL Class | 92423
Ongeing Chicago IL Class | 92423
Cngoing Chicago IL Class | 92423
Cngoing Chicago IL Class | 92423
Cngoing Chicago IL Class | 92423
Ongeing Chicago IL Class | 02423
Ongeing Chicago IL Class | 02423
Ongeing Chicago IL Class | 02423
Ongeing Chicago IL Class | 92423
Ongeing Chicago IL Class | 92423
Cngoing Chicago IL Class | 92423
Cngoing Chicago IL Class | 92423
Ongeing Chicago IL Class | 02423
Onagina Chicaao IL Class | 092423
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Clipboard Data
ol

ﬂg < Model view
ol

Recalls2023

Date
results.city
results.classification
results.code_info
results.distribution_pattemn

7 results.event_id
results.initial_firm_notification
results.postal_code
results.product_description
results.product_quantity
results.reason_for_recall

7 results.recall_initiation_date
results.recall_number
results.recalling_firm

2 results.report_date
results.status

2 results.termination_date
results.voluntary_mandated

State

Collapse ™
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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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Bring More Data to the Model

= 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

WESTERN MICHIGAN UNIVERSITY
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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

= 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
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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

= Per-capita consumer expenditures T ] nie [ a1 =
1 Per capita personal consumption expenditures Collars 39657
metrics for a state are clustered over = Dok | 3957
Severa I rows - Durable goods Dollars 5336

Motor vehicles and parts Collars 2243

Furnishings and durable household equipment Dollars 1251

m 1 1 Recreaticnal goods and vehicles Dallars 1217
In cross sectional data each metrlf: for oo ok |27

a state should be represented In @ oo Dolls 10052
Food and beverages purchased for off-premises consumption Dallars 3261

COI u m n = Clothing and footwear Dollars 1208
Gascline and other energy goods Dallars 1215

Other nondurable goods Dallars 4367

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


M T

T

ﬁg < Model view
]

Recalls2023

Date
results.city
results.classification
results.code_info
results.distnbution_pattern

2 results.event_id

results.initial_firm_naotification

results.postal_code
results.product_description
results.product_gquantity
results.reason_for_recall

2 results.recall_initiation_date
results.recall_number
results.recalling_firm

2 results.report_date
results.status

2 results.termination_date
results.voluntary_mandated

State

Collapse -

@ Food_purchases

Description

2 food_purchases
5_Mame
TableMName
Unit

Collapse ™~

Expenditures_all

3 2o
Description
GeoName
TableName

Unit

Collapse ™

@ Personal_consumption

Description

2 personal_consumption

5_Mame
TableMame

Unit

Caollapse ~

All tables in the model view

@ Insurance

Description

2 Insurance
5_MName
TableName
Unit

Collapse ™~

B Healthcare

Description

2 healthcare
5_name
TableName
Unit

Collapse -~

@ Populaton

Description

2 population
5_Mame
TableMame
Unit

Collapse ™

@ Income_percapita
Description
2 income_percapita
5_Mame
TableMame
Unit

Collapse ™~
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Data Transformation Steps: 
Create separate table for each metric
Replace Alaska* in table with Alaska in Income data
Select appropriate columns
Rename 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)

. =] = i
File Home Help Table tools & Name|Heat"carE | i’?:: HEH =

— Manage MNew Quick New  MNew
& Name | Recalls2023 i i ﬁ:ﬁ EEH ! ! Mame your table. re at'o"sghips measure m%asure column table
Mark 3= date Manage Mew Quick Mew Mew Structure Calendars Relationships Calculations
table relationships | measure measure column table Il X
Structure Calendars Relationships Caloulations

X 5_name |E| TableName |Z| Description |Z| Unit |Z| healthcare |E|
ol E Alabama SAPCEZ Health care Dallars 6545
E g Ta-ble Jiew |E| res:ulis.city |E| State |E| results.classification |E| results.event_id |E| results ﬂg Alaska SAPCE? Health care Daollars 11473
Chicago IL Class | 92423 MNewly ! Arizona SAPCE2 Health care  Dollars 6828
& Cngeing Chicago IL Class | 92423 MNewly ! o Arkansas SAPCE2 Health care  Dollars 6943
Ongoing Chicago IL Class | 92423 Newly! " Califomnia SAPCE? Healthcare  Dollars 8501
m Cngaing Chicago IL Class | 92423 Newly! :> Colorada SAPCEZ Health care  Dollars 7364
Cngaing Chicay IL Class | 92423 Newly! Connecticut SAPCE2 Health care  Dollars 8606
Ongoing Chica:’:> IL Class | 92423 Newly! Delaware SAPCE2 Health care  Dollars 9064
Cngging Chicago I Class | 92423 Newly! District of Columbia SAPCE? Health care  Dollars 12201
Cngging Chicago I Class | 92423 Newly! Florida SAPCE2 Health care  Dollars 7676
Cngging Chicago IL Class | 92423 Newly ! Georgia SAPCE2 Health care  Dollars 6595

- m Pt ' ATETT R o

Haworth College of Business

WEeSTERN MICHIGAN UNIVERSITY One table uses IL other users Indiana as state name
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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.


USPS website

1. Create a new table (States) containing states full nhames 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.

WESTERN MICHIGAN UNIVERSITY
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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

| Connect matching

I i columns to establish
C reate REIatlonSh I p relationship between
New relationship X two tables

Select tables and columns that are related.

Recall Data

From table
Table Recalls2023 Healthcare
Recalls2023 ~

Date Description
ecall_...  results.recalli.. results.report...  results.status results.termin...  results.wvolunt... | State results.city Y healthcare
2023 Mewly Weds ... | 20230712 Cngoing null Voluntany: Fir.. | IL = results.classification S_name
2023 Mewly Weds ... 20230712 Cngoing null Voluntary: Fir.. | IL results.code_info TableMName
2023 Mewly Weds ... | 20230712 Ongoing null Voluntary: Fir... | IL - results.distribution_pattern Unit
- = 2 results.event_id Collapse ™~

results.initial_firm_notification

To table States

results.postal_code
results.product_description 1 5_Name
5_Mame State Ta ble from results.product_quantity E_E_C State
Alabama AL U S PS results.reason_for_recall Collapse ~
2

results.recall_initiation_date

States

Alaska AK
results.recall_number Populaten
Arizona AZ .
results.recalling_firm Description
> results.report_date ¥ population
Cardinality Cross-filter direction results.status 5_Name
. 7 results.termination_date
Many to one (*:1) R Single L Tablehame
results.voluntary_mandated Collapse
Make this relationship active State
Collapse ~ Income_percapita Gy
Description I
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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

« Better to create full 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.

Table tools 1
i 2 & i
| | mm
1 B & BHE
Mark as date Manage MNew  Quick New MNew
table relationships | measure measure column  table —
Calendars Relat T

Write a DAX expression that creates a new column in the

L)
selected table and calculates values for each row. Jate IE' m

ts.termination_date |E| results.report_date |E| ay, _ju[},a 12 2023 WMinais
20230712 | SE1020224 SE1107224 .
gy, July 12, 2023 Illinois

20230712 YEG74634 YE&T4635

2m39nT15 KaraanE N gy, July 12, 2023 lllinois

gy, July 12, 2023 lllinois

S_Name $% Format | Text | | X Summarization | Don't summarize DAX is formula ay, July 12, 2023 llinois

e | Text Wl $-% 99 ) K Data category |Uncategorized |anguage used in gy, July 12 2023 lllinois

e frahe 12 2023 llimnis
Structure Formatting Properties Power BI, Excel
\/ 1 5_Name = RELATED{5tates[S_Mams]) Power PIVOt A”OWS
E| results.termination_date |E| results.report_date |E| for Calculated
3 AN230712 | SE1029224 SF1107224

columns and

WESTERN MICHIGAN UNIVERSITY
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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.


|
ﬁg < Model view E Food_purchases Recalls2023 Healthcare
.
,,B,l Description Date Description
3 food_purchases results.city % healthcare
S_Mame results.classification S_name
AI I I a b I e S TabkleMame results.code_info TakleMame
Unit results.distribution_pattern Unit
Collapse ™ 2 results.event_id Collapse ™
results.initial_firm_notification .
; States
Personal_consumption results.postal_code
Description results.product_description S_Name
7 personal_consumption results.product_quantity State
Its. fi I
0 Rectns B 5 ome 8- @ e .
B Expenditures.al 1 | Alabama = TableName 2 results.recall_initiation_date
B Personal_consumption 2 | Alaska Ak Unit results.recall_number Populaton
[ Healthcars 3 Arizona AZ results.recalling_firm Description
4 | Ark AR Caollapse -~
E Insurance rensas 2 resultsreport date ¥ population
5 | California CA
M| Food_purchases e P— . Insurance results.statu.s | 5_Mame
[ Income_all 7 | Connecticut = Description 2 results.termination_date TableMName
[ Income_percapita o Delaware DE results.voluntary_mandated Collapse -~
2 Insurance
[ Populaton 9 | District of Columbia DC - State
[ States 10 | Florida FL —eme Income_percapita
11 | Georgia GA TableName Collapse ™
- . Description
12 | Hawaii HI Unit
12 |daho D Collapse ~ ¥ income_percapita
14 Mlimnie n S_N ame
TableName
Unit
Collapse ™
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.
WESTERN MICHIGAN UNIVERSITY Need to aggregate recalls for 2023 across each state in a cross-sectional table as

Haworth College of Business

; , dependent variable is recalls per state over the year. 21
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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)

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.

WESTERN MICHIGAN UNIVERSITY
Haworth College of Business

Center for Business Analytics 22


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.


|Fina| Data Model and Relationships

Food_purchases

Description
food_purchases
S _Mame
TableName
Unit

Caollapse ™~

Personal_consumption

Description
personal_consumption
5 _Mame

TableName

Unit

Collapse -~

Insurance

Description
Insurance
S_Mame
TableMame

Unit

Collapse -~

g
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Recalls2023 Healthcare
Date Description
B healthcare healthears
& population Li| 5_name
results.city TableMame
results.classification Unit
results.code_info = Collapse ™
results.distnbution_pattermn
_ States
2 results.event_id
results.initial_firm_notification k— 1 —q 5_Mame
results.postal_code * b State
results.product_description o Collapse
results.product_guantity ale 1]
results.reason_for_recall Populaton
2_ results.recall_initiation_date Description
results.recall_number poNlation
results.recalling_firm S Nam
2 results.report_date TableName
results.status Collapse
2_ results.termination_date
Collapse ~ Income_percapita
* Description
income_percapita
L 1 . S Mame
TableMame

Right click on any relationship to get the following window.

Edit relationship

Select tables and columns that a

re related.

From table

Recalls2023 ~
recalli.. | results.report.. | results.status results.termin...  resultsvolunt.. = 5_MName
Neds .. @ 20230712 Ongoing null Voluntary: Fir.. | llinois
Neds .. = 20230712 Qngoing null Voluntary: Fir... | lllinois
Neds .. @ 20230712 Cngoing null Vaoluntary: Fir.. | lllinois
4
To table

Healthcare s

Description healthcare S_name TableMame Unit

Health care 6545 Alabama SAPCE2 Dollars

Health care 11473 Alaska SAPCE2 Dollars

Health care 6828 Arizona SAPCE2 Dollars
Cardinality Cross-filter direction

Many to one (*:1) N Both

Make this relationship active

[] Apply security filter in both directions

Connect S_Name in all tables (except States) with S_Name in recall table to establish the
relationship.

One to may relationships are established.
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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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Creating a Visual

« Use the table visual to get the cross-sectional table
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Select

Appropriate
Visual

Select
appropriate

columns from

Tables

Columns
5_MName R4

Count of results.recall... ~

Drill through

Cross-report | WO
Keep all filters @

Add drill-throeugh fields he

O results.classification

O results.code_info

Remove field 1_patt
Rename for this visual

Move 3 _notifu

e

Add a sparkline

z=cript

Conditional formatting > H

- _ hartic Determine
Remove conditional formatting hOW tO
Don't summanze .

_— summarize
Last a column
Count (Distinct)

Count F

Show value as >

n_date

MNew quick measure
SRR | - |y = -

E [ s hame
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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

SETEIUVILY Snalc P

T - = o E
5_Name Iotal Recalls population personal_consumption Y LEX ¢ <« Visualizations » Data >
Maryland 226 6,164,830.00 48650 3504 <] Build visual | o
o 3 n = Search
California 125 3891599200 53082 4232 = ;@
Illinois 99 12,488,984.00 49558 3958 z > [ data_recall_svent
New York 65 19,513,472.00 53255 508¢ EMEE [~ ®ccdeuchases
Florida 56 22,770,881.00 50689 5057 P o0 M R I O Iz
Washington 55 7,842,949.00 51751 3837
L. = food_purchases
Minnesota 40 5,731,859.00 48615 4263 2 FEO O S Neme
Texas 36 30,623,333.00 45114 3547 Q8 A& O TobleNome
New Mexico 26 2,114,195.00 40028 300¢ EEE r o0 Select
Georgia 25 11,065,867.00 43482 302¢ Py of (15 @ et
= ealthcare =
ThIS Table Michigan 25 10,040,455.00 45591 470¢ % appropnate
Vermont 25 64831200 50761  296° WM EEREE2
visual can New Jersey 23 9271,324.00 54700 433¢ column from
Wisconsin 21 5911,541.00 45165 3552 .
be Indiana 19 6,868,078.00 42697 2724 § Columns G Tables in
Ohio 17 11,763,240.00 44089 306€/| S_Name ~ X Unit
exported || i : | Data Model
Cregon 17 4,230,219.00 47779 31154 % Total Recalls VX figgIncome_percapita
Pennsylvania 13 12,952,561.00 49040 4148 | : e > [ylnsurance
for further Y . popultion x B
. Missouri 11 6,199,993.00 44930 3517 i personal_consumption v % > %F‘ersonal_consumption
ana |YS|S Massachusetts 8 6,984,445.00 58532 5317 eorance x| > Gopulaton
Utah _ 8 3,432,626.00 42653 3208 ncome percapita x| GpRecall2023
New Hampshire 5 1,406,478.00 50727 5401 S B Table dats
. - healthcars WX -
North Carolina 5 10,870,629.00 43959 3193
Virginia 5 8,728,827.00 48249 3362 food_purchases v X
Idaho 4 1,982,401.00 39739 3071 Count of results.event... v X
lowa 4 3,209,684.00 41758 287¢
Louisiana 3 4,560,111.00 42294 3322 Drill through
Maine 3 1,397,283.00 50559 284¢ Sigzsiszalt oo
Tennessee 3 7,157,568.00 42469 3152 Keep all filtars [one ]
Arizona 2 7475343.00 44875 2851 s aril-through flds here
Nebraska 2 1,976,058.00 46190 4218
WEsTERN MICHIGAN UNIVERSITY Puerto Rico 2
Haworth College of Business Courth Carnling 2 530440100 A23N85 2074 2 5
Center for Business Analytics Total 986 E
N Eee————————— o
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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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Insurance K
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Expand by
Add data fields here

Drill through

Cross-report | ®Off)

Keep all filters On®

Add drill-through fields here

Data p

| £ Search

e %data_recall_event
2 food_purchases
2 healthcare
2 income_perca..
7 Insurance
2 personal_cons...
2 population
O 5 Mame
[0 X Total Recalls
2 total_events

~ [ Food_purchases

Ol Description

O

food_purchases
5_Mame
TableName
Unit

r OO0

~ B Healthcare
Description
healthcare
5_name
TableName
0 Unit

> i Income_percapita

Oo0oOoo

> [ Insurance
> B Personal_consumption
> B Populaton
> B Recalls2023
v [l Table_data
[ % food purchases
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Visualizations

IVisuaI: Key Influencers (Personal Consumption)

Key influencers Top segments 7 oA

Build visual

5

What influences personal_consumption to | Increase 7

sRIY A A

DINEENFE

FHEeERE

when... ..the average of ) o
personal_consumption £ On average when income_percapita increases,

increases b-_.rr personal_conSumptlon also increases.

income_percapita goes up S0k
870172

W UHAE

VPO EE| D

il R G I
SHEHGEM

Insurance goes up 742.05 589

Analyze
perscnal_consumption - >
® w5 Explain by

L ] : healthcare
? income_percapita

Insurance

Q| 4
X || X || % || X

population
45K - %
Expand by

Average of personal_consumption
L |

- .‘. Add data fields here

Drill through

AQK ] Cross-report T

Keep all filters

G0k B0k Add drill-through fields here
iIncome_percapita H



Visual: Smart Narratives (AI tool for explaining visual)

Choose a narrative type

Use Copilot to create a narrative with Al, or choose Custom for mare control,
Read Copilot terms

BTN

Custom

Visualizations

=] Build visual
= [

T -
= .
: = vi
[y = 3 -
ﬁ @ @ E LE:E L& rpersonal_consumption Increased the most (by 3,202.48) when income_percapita h Key influencers
0 went up by 8701.72. 2 other factors also caused personal_consumption to Increase,
Iﬂ hﬂﬂ %' I_ @ @ explore them in the key influencers visual. What influences per:
B @ W A = I i
Marrative
E
Py E

D.E |V__| ;.a EQJ I income_percapita go
i e ®

£ LT .-“..-..-.-“-.,-....-L-..-,n

vi | a8 1

[
I
Il
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I
I
@
Ea
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il
il
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Add data fields here + value I Review By
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Decomposition Tree (AI based sequencing)

Visualizations

Build visual

» Data

e

= b E o E [
P 4 MR B |k
M FLOD
frié e 4 =[O
L?Eﬂnpzitioireij R
Py E[E0 B @
HRER =R R 7

Analyze

Count of recall events v X

Explain by

State X

Date K
Month *

city O

Recalling Firm K

O Saarc
@ @‘ ‘f 5 h

O Unit
» B Income_percapita
» B Insurance
> B Personal_consumption
> B Populaton
e %Recalls?_{lﬂ

s @Date

4 EbDate Hierarchy
Year
Quarter
Month

o800

Day
results.city
O results.classification

results.code_info

OO

results.distribution_pattem
2 results.event_id
results.initial_firm_notification

results.postal_code

JOo0 s

reznlte nrndirt Aecrrintinm

WESTERN MICHIGAN UNIVERSITY
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State ) Maonth ) city ) Recalling Firm
CA MNovember Oxnard
I
AR May
1 9
| 1
A7 June
2 1
- |

CA % July
125 3 5

Count of recall events o : August

994 1 4

¢ 1

DE i September
1 4
_— L - [}
FL L October Camarillo
56 9 2
m " I ——
GA Movember Oxnard Gills Onions, LLC
25 32 30 30
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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

» Da

a

Visualizations

Build visual R script editor

A\ Duplicate rows will be removed from the data.

F .{.{’ 1 # The following code to create a dataframe and remove duplicated rows is always executed and acts as a preamble for your script:
A 2
3 # dataset <- data.frame(food_purchases, healthcare, income_percapita, Insurance, personal_consumption, population)
E |EH E I]][[I E m—ﬁ_ 4 # dataset <- unique(dataset)
5
E @ @ E L&& @ > 6 # Paste or type your script code here:
7 #install.packages("corrplot™)
Iﬁ hﬂﬂ %l I_' B i 8 library{corrplot)
- . . 2 corrplot(cor(dataset),
Hﬂ @ E'H A R script visual 18 method = "shade™, type = "full", diag = TRUE, tl.col = “"black”, bg = "white”, title = "", col = NULL)
Y ot 11
Ev BB B[R
P o .
yE =B8[1{8 A A
= = & & k] 3
fa &2 Vg g £ ¢ 5 T 5 =
@ 23] B¢ Life ® X EI 3 3 E g 3 z
= = = = o o

food_purchases
0.8

healthcare 08
0.4
income_percapita
]
Insurance 0
b0z
personal_consumption
04
population 08
0.8
WESTERN MICHIGAN UNIVERSITY Total Recalls

Haworth College of Business

Center for Business Analytics - N 30



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

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

WESTERN MICHIGAN UNIVERSITY
Haworth College of Business

Center for Business Analytics 31


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

WEsTERN MICHIGAN UNIVERSITY
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