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What is Analytics?

Analyticsis the scientific process of 
transforming data into insight for making 
better decisions
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Source: INFORMS

What does it mean to be 
scientific?

The Scientific Method

 Ask a Question

 Do Background Research

 Construct a Hypothesis

 Test Your Hypothesis by Doing 
an Experiment

 Analyze Your Data and Draw a 
Conclusion

 Communicate Your Results

The Engineering Design Process

 Define the Problem

 Do Background Research

 Specify Requirements

 Brainstorm Solutions

 Choose the Best Solution

 Do Development Work

 Build a Prototype

 Test and Redesign
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Source:
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Operations 
Research

Applied 
Statistics 

Operations 
Research

Applied 
Statistics 

Analytics
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Problem-Centric

Computer 
Science 

Data as Capital
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The Use of Analytics is Pervasive
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Descriptive Analytics - the use of data to figure out 
what happened in the past.  

Predictive Analytics – the use of data to find out 
what could happen in the future or to find how 
variables are related 

Prescriptive Analytics – the use of data to prescribe 
a course of action

Analytics
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Example:   Descriptive Analytics
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Example:   Predictive Analytics

 M = 0.0213*(Zip Code Population) – 26.941
 For every increase of 100 people in a zip code, we expect 

about 2 more donors

 Adjusted R2 = 0.3847

 M = 0.0196*(Zip Code Population) + 0.0026*(Avg 
Home Price in Zip Code) – 372.15
 For every $1000 increase in average home price in a zip 

code, we expect about 2.6 more donors

 Adjusted R2 = 0.4857

9

Predicting the Number of Members in a Zip Code

Example:  Prescriptive Analytics
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 $1B + NPV

 $250M savings per year

North American Product 
Supply Study

Prescriptive Analytics

 Rule-based Systems

 Heuristics

 Optimization

 Optimization – Simulation

 Decision Analysis 
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The Deployment of a Descriptive 
Model

12

Rule: If we see three consecutive measurements outside the 
control limits, stop the machine and investigate.

Control Chart on a Data Dashboard

The Deployment of a Predictive 
Model

 M = 0.0213*(Zip Code Population) – 26.941
 For every increase of 100 people in a zip code, we 

expect about 2 more donors

 Adjusted R2 = 0.3847

 M = 0.0196*(Zip Code Population) + 
0.0026*(Avg Home Price in Zip Code) – 372.15
 For every $1000 increase in average home price in 

a zip code, we expect about 2.6 more donors

 Adjusted R2 = 0.4857
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Predicting the Number of Members in a Zip Code

The Traveling 
Salesperson Problem 
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Crowd Solving

Academic Programs
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24 are in 
Engineering 

14/24 are 
data science
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Industry Needs
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Industry Needs
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Source: Bowers, Camm and Chakraborty, The Evolution of Analytics and Implications for Industry and 
Academic Programs, Interfaces, Vol. 48, No. 6, Nov-Dec, 2018, pp. 487-499.
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Source: Bowers, Camm and Chakraborty, The Evolution of Analytics and Implications for Industry and 
Academic Programs, Interfaces, Vol. 48, No. 6, Nov-Dec, 2018, pp. 487-499.

Industry Needs - - Tools
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Source: Bowers, Camm and Chakraborty, The Evolution of Analytics and Implications for Industry and 
Academic Programs, forthcoming Interfaces, Vol. 48, No. 6, Nov-Dec, 2018, pp. 487-499.

Closing the Gaps
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Wake Forest MSBA Curriculum

Impactful 
Professionalism

Impactful 
Professionalism

Business 
Acumen
Business 
Acumen

Analytical
Skills

Analytical
Skills

Business Metrics
Financial and Risk Analytics
HR Analytics
Marketing Analytics
Digital Marketing Analytics
Process Analytics
Supply Chain Analytics

Data Analysis & Business Modeling
Data Management
Data Visualization
Forecasting
Intro to Programming with R
Intro to SAS
Predictive Analytics & Data Mining
Prescriptive Analytics
Probability and Statistical Modeling

Analytics in the Board Room
Analytics in Society
BAP I: Mess to Model
BAP II: Model to Insight
BAP III: Insight to Impact
Career Management
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Ask the right questions. 
Understand the real problem.
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Problem Framing
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Source: USC website
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Source: Northwestern 
McCormick website

Innovation through Analytics in 
Manufacturing and Services
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Mass Customization: 
Coke Freestyle
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Source: 3g.co.uk

Prescriptive Analytics as a 
Product/Service

29

Source: 3g.co.uk

Prescriptive Analytics as a 
Product/Service
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Summary

 In my opinion, analytics today is problem-centric like OR was in its 
original form

 As OR became an academic discipline, it became more 
tool/algorithmic centric 

 Analytics in its current form is not yet thought of as an academic 
discipline and so it is almost a reset back to the origins of OR

 While many have written about the need for “soft skills” in OR, few OR 
programs devoted credit hours to these skills

 Analytics/Business Analytics programs are now paying more attention 
to soft skills and ethics. 

 Data availability offers the opportunity for innovation and requires 
more attention to ethics in modeling and data handling
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