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Reality

• Data professionals provide key insights to improve business performance, and 
operations, but WASTE 50% of their time every week

• 30% waste → Unsuccessful data activities

• 20% waste → Building what already exists

• Need to build on prior work and automate repetitive tasks



Types of Analytics and Tools



Start from the Beginning

Source: Strategic Finance, March 2019



Types of Analytics

Source: Strategic Finance, March 2019

Examples:

• Descriptive: Counts, Sums, % Change

• Diagnostic: Root Cause, Variance 
Analysis

• Predictive: Credit Scores, collectability 
of AR

• Prescriptive: Identify actions to 
improve collections; optimize 
inventory level and ordering

• Adaptive: Natural language processing 
on customer behavior to automate 
responses



Possible Tools

Source: Strategic Finance, March 2019

Examples:

• Descriptive: Counts, Sums, % Change

• Diagnostic: Root Cause, Variance 
Analysis

• Predictive: Credit Scores, collectability 
of AR

• Prescriptive: Identify actions to 
improve collections; optimize 
inventory level and ordering

• Adaptive: Natural language processing 
on customer behavior to automate 
responses

Descriptive & Diagnostic: 
Excel, SQL, Tableau, 
Qlikview, SAS, R, Python
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Possible Tools

Source: Strategic Finance, March 2019

Examples:

• Descriptive: Counts, Sums, % Change

• Diagnostic: Root Cause, Variance 
Analysis

• Predictive: Credit Scores, collectability 
of AR

• Prescriptive: Identify actions to 
improve collections; optimize 
inventory level and ordering

• Adaptive: Natural language processing 
on customer behavior to automate 
responses

Predictive & Prescriptive: 
SAS, Stata, R, Python, 
Excel with Analysis 
Toolpak

This This Photo by 



Extract-Transform-Load (ETL) Data



Key is Good & Clean Data

DATA: The result of measurements; empirical information from which 

analyses are conducted and inferences are made.

A dataset as a matrix array



Messy Data

Date SKU # Purchase 

Order

Dollar

9/8/2022 00-123 1001A $5,000

09/08/22 00123 1002B $5,000

09/08/2022 1003c  $5,000

9/8/2022 00-123 1001A $5,000

Why Messy?

• Inconsistent Date Formatting

• Mixture of CAPITAL and lower-case

• Leading, trailing spaces

• Null Values: Missing data or should it be 0?

• Duplicates

CLEANING IS TIME CONSUMING!!! 



Clean Data

Date SKU # Purchase 

Order

Dollar

09/08/2022 00-123 1001A $5,000

09/08/2022 00-123 1002B $5,000

09/08/2022 00-123 1003C $5,000

Why Clean?

• Every row and column filled in with the same 

format

• Note: Make sure columns are properly coded 

(e.g, String, Numeric, Boolean, Date, Zip 

Code…)

CLEANING IS TIME CONSUMING!!! →Wasteful when the same process is needed over and over again



Extract-Transform-Load using Power Query

Client = Bibitor LLC

Facts: 

• Liquor and Wine Retailer

• ~79 Stores

• ~13 million sales transactions & $450m in 
sales dollars in 2018

• Files are stored in comma separated value 
(CSV) format

Task: 

• Extract the Data from the CSV

• Transform the Data/Clean the data:
• Extract the SKU (brand) from the Inventory_ID

variable

• Change the data type of Classification (1 = liquor and 2 
= wine). 

• Currently, it is considered a quantitative variable, 
but this should be a qualitative (string)

• Rename 1 and 2 to Liquor and Wine

• Filter only Store 3 Sales

• Load to Excel and Create a chart for sale by date

• Automate process for Sales 2019 Data



Results
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ETL with Power Query Demonstration

https://northeastern.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=9a16f12d-3f59-4636-bb46-af120112222a


Combining Multiple Data Sources



Combining Data Sets

Unions →Adds Rows

• Data is stored across different data 
tables/files

• Same Variables

• Facilitates time series analysis

Joins →Adds Columns

• Data is stored across different data 
tables/files

• Need variable information from both 
tables to answer question of interest

• Joins Types: left, right, inner, outer, anti

Joins

TABLE A TABLE B

Unions

TABLE A

TABLE B



Table 1 (LEFT): BCGG_InvoiceSalesMODIFIED Table 2 (RIGHT): BCGG_CustomerMODIFIED

Modified Data Sets to Demonstrate Joins



Table 1 (LEFT): BCGG_InvoiceSalesMODIFIED

Table 2 (RIGHT): BCGG_CustomerMODIFIED

Inner Join



Table 1 (LEFT): BCGG_InvoiceSalesMODIFIED

Table 2 (RIGHT): BCGG_CustomerMODIFIED

Left Join



Table 1 (LEFT): BCGG_InvoiceSalesMODIFIED

Table 2 (RIGHT): BCGG_CustomerMODIFIED

Right Join



Table 1 (LEFT): BCGG_InvoiceSalesMODIFIED

Table 2 (RIGHT): BCGG_CustomerMODIFIED

Full Outer Join



Using Data to Answer Questions



1. What is the business/analytical question that interests the user (i.e., 
management/client)?

2. What variables/data are available to answer the question?

3. What is the appropriate Business Intelligence Tool (e.g., Tableau, 
Excel) to answer the question?

4. How should the analyst communicate the question and the answer to 
the user?

Developing Business Questions



Question: Are We Selling Items Below Cost? 

Need: Sales- COGS 

Data Files & Variables:

1. Sales file: 2. Purchase Price File

Brand Sales 

Dollars 

Quantity 

Sold
Brand Purchase 

Price/Unit



Question: Are We Selling Items Below Cost? 

1. Sales file:

2. Purchase Price File

Brand Sales 

Dollars 

Quantity 

Sold

Brand Purchase 

Price/Unit

Brand Sales 

Dollars 

Quantity 

Sold

Purchase 

Price/Unit



Question: Are We Selling Items Below Cost? 

Once the files are combined, we can:

• Create new variables

• Filter

• Load the data back to Excel

Example Left Join for Negative Margin

https://northeastern.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=e9f97c92-dde0-428b-9b8c-af12012bf12b


Data cleaning and analysis is time consuming!

Consistent data structures and repetitive tasks CAN be automated with your current software

Automation can make employees more productive, engaged, and happier!

Takeaways


