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Mike Fry
• Professor & Department Head
– Operations, Business Analytics & Information Systems
– Center for Business Analytics

• Research
– Supply chain optimization, public-policy operations, decision making

• Consulting Experience
– Dell, Starbucks, Coleman, P&G, Cincinnati Zoo, US EPA, Cincinnati Bengals, Ohio
Election Commission, Hamilton County Board of Elections, Cincinnati Fire Department,
United Way, Great American Insurance

Analytics
Analytics is the scientific process of
transforming data into insight for
making better decisions.

Two Use Cases:
1. CINCINNATI ZOO
2. VOTING MACHINES

Cincinnati Zoo Project
• Large part of operating budget from annual
members
• How can we get new members?

Cincinnati Zoo: Where are our members?

2010

1990

Data
Insights

→

Cincinnati Zoo Predictive Analytics
•

# Members = 0.0213*(Zip Code Population) – 26.941
– For every increase of 100 people in a zip code, we expect about 2
more donors

•

# Members = 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

Areas of Potential Growth

Presidential Election
2000 “Dimpled Chad”
“Hanging
Chad”
7:50PM: Al Gore
“Wins Florida”
2:15AM: Bush“Wins Florida”

“Pregnant Chad”

Bush: 2,912,790
Gore: 2,912,253
< 540 votes decide
U.S. President

Help America Vote Act of 2002
To establish a program to provide funds to States
to replace punch card voting systems …
…[new systems must allow] voter to verify the
votes selected by the voter before ballot is cast…
provide the voter with the opportunity to change
the ballot or correct any error.

New Voting Systems
Direct-Recording
Electronic (DRE)
Machine

Optical Scan
Machine

The Problem…
• In Hamilton County, Ohio there are 966 polling precincts
– Each precinct gets one optical scan voting machine

• Precincts are
located in 531
different locations
(May, 2006)

Delivery Specifications
• For May 2006 election, at each polling location,
a poll worker specifies a delivery day and time
window
– Voting machines can only be delivered to the official
poll worker
– Machines must be secured between time of delivery
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Capacity constraint

Time constraint

Solution Results

Example Delivery Route

New Voting Systems
Direct-Recording
Electronic (DRE)
Machine

Optical Scan
Machine

Voting Procedure
all polling stations
in Ohio open at
6:30 am and close
at 7:30 pm.

Voters queue
up
all DRE
machines are
identical and
shared by all
voters

multiple DRE
voting machines
per precinct
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2004 Election, Franklin County,
Ohio
• Reports of long waits at some precincts (10+ hours)
• Many precincts stay open past scheduled closing time
• Charges of voter disenfranchisement and partisan
allocation methods
– Dept. of Justice Investigation

How do (most) election boards
allocate machines?
•

Estimate “active voters” from number of registered voters for each
precinct

•

Allocate one voting machine per every x active voters at a location

•

May have a minimum number of voting machines per location
– 3 machines at each location for Franklin County, 2008

Problems with this approach
•

Value of x?
– x can range between 100 (Ohio) to 800 (New York)

•

Differences in ballot length
– My 2012 ballot from Hamilton County was ~ 5 pages long.
– Hamilton County, Ohio, 2014 had ~24 political races and
51(!) possible local initiatives on the ballot depending on
where you live

•

Ignores explicit queueing considerations
– Voters arrivals change over time of day
– Long ballots require more machines

Initiatives on the Ballot
Can be Complex

Issue 2. To create a state-funded commission to draw legislative and congressional districts -- State of Ohio (Proposed Constitutional Amendment - Majority Approval Required) Proposed by Initiative Petition To add and repeal language in Sections 1,
3, 4, 6, 7, 9 and 13 of Article XI, repeal Sections 8 and 14 of Article XI, and add a new Section 16 to Article XI of the Constitution of the State of Ohio
The proposed amendment would:
1. Remove the authority of elected representatives and grant new authority to appointed officials to establish congressional and state legislative district lines.
2. Create a state funded commission of appointed officials from a limited pool of applicants to replace the aforementioned. The Commission will consist of 12 members (4 affiliated with the largest political party, 4 affiliated with the second largest political party,
and 4 not affiliated with either of the two largest political parties) who will be chosen as follows:
a. On or before January 1 of the year that the decennial census is conducted, the Chief Justice of the Supreme Court of Ohio shall select by lot a panel consisting of eight judges of the courts of appeals of Ohio, no more than four of whom may be members of
the same political party. This panel of judges shall be responsible for selecting potential members of the Commission. On or before April 1 of the year that the decennial census is conducted, this panel of judges shall appoint an independent auditor who shall
assist the judges in determining the eligibility of potential members of the Commission.
b. Eligible persons may submit applications for membership on the Commission to the Secretary of State by May 1 of the year that the decennial census is conducted. The Secretary of State shall make available an appropriate application form designed to
help determine the eligibility and qualifications of applicants and shall publicize the application process. The Secretary of State shall provide the panel of judges with the applications and any other records necessary to determine eligibility of the applicants.
c. On or before August 1 of the year that the decennial census is conducted, the panel of eight judges described in subparagraph A shall select from the applicants forty-two individuals to serve as potential members of the Commission. The judges, after
adopting a selection procedure, shall select applicants who have the relevant skills and abilities, including a capacity for impartiality, and who reflect the diversity of Ohio. These shall include the fourteen most qualified applicants affiliated with each of the two
largest political parties, and the fourteen most qualified applicants who have been unaffiliated with either of these political parties during the prior five years. The selection of potential members shall require the affirmative vote of at least five of the eight judges.
The two largest political parties shall be determined based on the votes received by the candidates for Governor in the most recent gubernatorial election.
d. On or before August 15 of the year that the decennial census is conducted, the speaker of the Ohio House of Representatives and the highest ranking member of the House not of the same political party as the speaker may each respectively eliminate up
to three of the fourteen potential members affiliated with the largest political party, up to three of the fourteen potential members affiliated with the second largest political party, and up to three of the fourteen potential members not affiliated with either of these
parties. This shall result in a final pool of not less than twenty-four potential members of the Commission.
e. From the final pool of potential members, the panel of eight judges, or their designee, shall choose by lot, and in public, three individuals affiliated with each of the two largest political parties and three individuals not affiliated with either of these parties to
serve as members of the Commission. On or before October 1 of the year that the decennial census is conducted, these nine members shall meet to select from the final pool of potential members three additional members, which shall include one member
affiliated with the largest political party, one member affiliated with the second largest political party, and one member not affiliated with either of these parties. In selecting the final three members, the members of the Commission shall seek a total commission
membership that reflects the diversity of Ohio and that has the relevant skills and abilities, including a capacity for impartiality, which will allow the Commission to fulfill its responsibilities. The nine members selected by lot and the three additional members
selected by the original nine members shall comprise the full Commission.
f. No member of the Commission shall be subject to removal by the general assembly or any member of the executive branch.
3. Require new legislative and congressional districts be immediately established by the Commission to replace the most recent districts adopted by elected representatives, which districts shall not be challenged except by court order until the next federal
decennial census and apportionment. Affirmative votes of 7 of 12 Commission members are needed to select a plan. In the event the Commission is not able to determine a plan by October 1, the Ohio Supreme Court would need to adopt a plan from all the
plans submitted to the Commission.
4. Repeals current constitutional requirements for drawing legislative districts that avoid splits to counties, townships, municipalities and city wards where possible, and when not possible, limiting such divisions to only one division per governmental unit, and
also repeals requirements to form as many whole legislative districts solely within a county as possible.
The foregoing would be replaced and require the Commission to adopt a plan that complies with all applicable federal and state constitutional provisions, federal statutory provisions, and the contiguity requirement and that most closely meets the factors of
community preservation, competitiveness, representational fairness, and compactness. The Commission would also be required not to draw or adopt a plan with an intent to favor or disfavor a political party, incumbent, or potential candidate.
5. Mandate the General Assembly to appropriate all funds necessary to adequately fund the activities of the Commission including, but not be limited to, compensating:
a. Staff
b. Consultants
c. Legal counsel
d. Commission members
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Extra Ballot Initiatives Require
Longer Time to Vote
• DRE machines make it
harder to “undervote”
– Have to scroll through
each ballot initiative
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How many DRE voting machines
should be allocated to each
precinct?
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Inequity Metric

xi : the number of machines assigned in precinct i
N: the total number of precincts

Min Z(X)
Subject to

Sxi ≤ M
x i ≥ bi
xi : integer
M: the total number of voting machines
bi : the minimum number of machines assigned in
precinct i
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(Part of) The Analytics Model
Translation:
Minimize inequity
By allocating voting machines
in most “efficient” manner possible
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Franklin County, Ohio Case Study

• In 2008 the Franklin County Board of Election had access to
4625 machines which needed to be allocated among 532
precincts.
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Input-Distribution Assumptions
•

Voting time Distributions
– Mock election using
the ballot of the 2006
Ohio gubernatorial
election with six issues

•

Arrival Patterns
– Data from “Democracy
at Risk: The 2004
Election in Ohio”
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Results
• We showed that using our allocation method would
reduce the probability of a “long wait” (more than 30
minutes) from 12.5% to 4.68%.
– 22,000 fewer voters waiting more than 30 minutes

• Average waiting times would decrease by 35%
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Analytics: Summary
GOAL
INPUTS
OUTPUTS

• Data to Insights
• Insights to Better Decisions

• DATA!
• Subject Matter Expertise
• Still require human interpretation
• Perceptions still matter (voting machines in
reserve)

Education background and
technical skills needed in
Analytics

Academic Program
The OBAIS Department offers majors at both the undergraduate and graduate levels:
Level

Degree

Bachelor of Science in Information Systems
Undergraduate

Bachelor of Business Administration in Operations Management
Bachelor of Science in Industrial Management
Minor in Business Analytics (Undergraduate Degree Under Construction…)

Graduate

Master of Science in Business Analytics
Master of Science in Information Systems

Post-Grad

Doctor of Philosophy in Business, Concentration in Operations, Business Analytics
and/or Information Systems

Certificates

Graduate Certificates in Operations Excellence, Data Analytics, Data Science and ERP

MS-BANA Student Profile
• Undergraduate Degree in Science, Technology, Engineering, Mathematics, or Statistics is
required.
• Most have some work experience
• Required coursework includes
•
•
•
•
•
•

Statistical analysis using R and SAS
Probability
Data management using SQL
Optimization and simulation methods using specialized software
Data visualization (Tableau)
Data mining

• Elective courses in Python, Text Mining, Hadoop, Time Series and Forecasting, etc.
• All students must complete capstone to graduate
• Internship, company project or thesis

MS-BANA Student
Placement

Analytics In Action

Glenn Wegryn
• 28 years in IT and Supply Chain Management
at P&G
– Numerous internal and external awards and recognitions

• Analytic Impact LLC
– Supply chain strategy & design
– Analytics thought leadership

• UC Center for Business Analytics
– Connecting Academic Department to the Business Community

Roles and Positions in Analytics

Operations
Researcher
Math
Statistician
Statistics

Data
Scientist

Business
Analytics

Big Data
Statistics
AI

Statistics
Visualization
Domain Knowledge

Success in Analytics

Keys for Success
• Domain: Business Understanding
• Technical: Data / Analytic / Tool Understanding
• Leadership: Communication & Engagement

The Business Analyst

Profile
•
•
•
•
•

Business Background (MBA), Consulting (3-5 yrs)
Statistics / Mathematics / Engineering w/ Business
Economics (econometric modeling)
Operations Research
Maturity (communication / leadership presence)

Some Use Cases of Analytics
Industry

Project

Financial

Building power rankings and effectiveness of commercial banking sales force

Financial

Forecasting mortgage values in a variety of economic scenarios for different mortgage categories

Industrial

Accurately forecast the availability of parts based on supplier on-time performance

Retail

Determine trends in hardware dispatches to the Support Center to reduce downtime

Financial

Determine the validity and consistency of third party data to help predict loss ratios

Government

Determining effectiveness of 911 dispatch by comparing resources deployed vs. needed

Entertainment

Predicting single game ticket sales for each game in the 2016 season

Commercial

Uniform rental market analysis

Commercial

Hygiene sales retention analysis

Non-Profit

Giving Levels Analysis

Non-Profit

211 Call Center Needs Analysis

Entertainment

Pro Scouting/NFL Player Assessment

Consumer Goods

ERP Material Management Automation

Consulting

Pattern recognition in customer order data

A Day in the Life of a Business Analyst

Alan Strancar

A. Strancar Calendar
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To rnado Diag ram

Project Olympia Strategic Business Alternatives Tornado Diagram

5 - Follow the Leader

A. Strancar Calendar

Minimize Total Cost
Subject to:
• All demand must be met for each product
• Capacity cannot be exceeded
• Products can only be made on capable lines
• All customers must have (only one) source

A. Strancar Calendar

Our Mission

Students

Analysts

UC
CBA
Faculty

Analytic
Leaders

üEducate
üDiscover
üExchange ideas
üBest practices
üApply

Current Enterprise Members

Professional Development Class Schedule
Tableau Training

July 21 & 22, 2016 - SOLD OUT

Tableau Training

September 15 & 16, 2016 - SOLD OUT

Tableau Training

October 6 & 7, 2016 - SOLD OUT

Analytics in Excel

November 17 & 18, 2016

Introduction to R

February 2 & 3, 2017

Intermediate R

February 23 & 24, 2017

Advanced R

TBD

Introduction to Data Management

TBD

Advanced Data Management

TBD

Q&A

Thank You!
Mike Fry, Ph.D.
mike.fry@uc.edu

Glenn Wegryn
glenn.wegryn@uc.edu

