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GM aspires to 
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These Forces are Driving Dramatic Change in the 
Automotive Industry

CONNECTIVITY

Zero Congestion

SHARING

Zero Congestion

ALTERNATIVE 
PROPULSION

Zero Emissions

AUTONOMOUS

Zero Crashes
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General Motors

Mary Bara, Chairman and CEO

Global HQ: Detroit, MI

• 8 Brands 

• 180,000 Employees

• 5 continents

• 23 time zones 

• 70 languages

2017 Financials 

• 145.6 Billion revenue

• 9.6  Million retail vehicle sales
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Advanced Analytics

Created in 2014 at the direction of the CEO 
to enable “better business outcomes”

• Disciplines: 
Data Science, Visualization, Data Acquisition, Software 
Development

• Backgrounds: 
Statistics, Mathematics, Economics, Machine Learning, 
Data Engineering, Computer Science

• Locations: 
Warren MI, Austin TX, Atlanta GA

Example Analytic Topics

• In what technologies, products, and markets should 
we invest?

• How do we identify potential vehicle quality and 
safety issues?

• What features do we put on 2021 vehicles?

• How do we reduce down time in assembly plants?

• How do we get the best return on our marketing 
dollars?
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Advance Analytics deliverables

Reusable Assets

(data, models, tools)

Predictive & 
Prescriptive Models

Insights & 
Recommendations

Decision Support 
Systems
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Example: Applying analytics to Product Development

Decision Support 
Systems
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Predictive & 
Prescriptive Models

Insights & 
Recommendations

Reusable Assets

(data, models, tools)
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How to develop a car?
 Highly complex products that must meet global market 

requirements for safety, emissions, recyclability, and fuel 

economy 

 30K parts and over 150 possible features in a vehicle

 Highly cross functional
Engineering, Program Marketing, Marketing, Research, 
Purchasing, Styling, Quality, Finance, Sales, Planning Powertrain, 
Manufacturing, Supply Chain

 GM not only designs the vehicle, but designs the 

processes, machines, and facilities to manufacture the 

vehicle.

 4 years from “art to part” (Virtual to Physical)

-4 yrs

-3 yrs

-2 yrs

-1 yr

SUPPLY CHAIN

REQUIREMENTS

MANUFACTURING

ENGINEERING & SOURCING

1

2

3

4

5 START PRODUCTION

GM retains all rights to this presentation material



Analytics challenge…
What features should go into a Chevy Malibu?
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• Engine(s) – Hybrid, Turbo?

• Fuel economy (MPG)?

• Wheel sizes?

• Leather seats?

• Number of trim levels?

• Remote start?

• Sunroof?

• Heated seats?

• Sound system – Infotainment?

• Remote locks?

• Push button start?



This business decision requires complex 
trade-offs 4-5 years ahead of production
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Attractiveness 
Competitors

Price

Cost

What are primary considerations?
• Customer preferences and willingness to pay
• Competitor offerings
• Price positioning in the market and in the GM portfolio
• Brand strength
• Revenue, share, and profitability objectives
• Projected market segment volumes

What is our approach?
• Conjoint analysis
• Optimization/What if



2018 Malibu – showing three trim levels
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Features (example only) LS LT Hybrid

$24,000 $26,000 $29,000 

4-Wheel Antilock disc brakes Standard

17' Aluminum Wheels NA Standard

1.5L Turbo DOHC 4 Cyl Standard NA

1.8L Hybrid DOHC 4 Cyl NA Standard

Bose 9 Speaker Available

6 Speed Automatic transmissions Standard

Adaptive Cruse Control Available Standard
Heated Driver and Passenger seats Available Standard



What reusable functional building blocks can be leveraged 
from this solution as part of an Analytics Architecture?

Reusable Assets

(data, models, tools)
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Decision Support 
Systems

Predictive & 
Prescriptive Models

Insights & 
Recommendations



Defining an Analytics Architecture

• Analytic tools that get used as a standard part of a business process, must be produced in a technologically 
scalable, easy-to-use, supportable, and secure manner

• It quickly becomes apparent that these tools require common components

• User interface, scenario management, data management, security

• Also, many analytic problems make use of common datasets

• Historical sales, market demographics, competitor pricing, vehicle sensor measurements

The Analytics Architecture is comprised of 

…reusable functional building blocks built on preferred technologies & standardized interfaces, and 

…build and publish model

…reusable analytic models & datasets  

This makes future projects go faster, and ensures that the tools will stand the test of time!
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Scenario N

Ability to:
 Create/manage domain and scenarios
 Change Assumptions/Constraints  (Write-back) 
 Compare scenarios share/$
 Workflow review/approval

Statistical Models

Visualization
  View Data/Chat

Data Access

Ability to :
 Access syndicated data
 WEB data

Iterate

Ability to:
 Business Questions

Ability to:
 Create Statistical 

models with C++, 
SAS,R 

Applications

Ability to:
 Profile data
 Data Mapping
 Import/export

Ability to:
 Conform to GM 

Security/Encryption

Scenario 2

Scenario 1

A : User Interface including visualizations
B:    Build and publish models (reusable models)
C :   Scenario manager (Write  Back scenarios to Maxis)
D:    Reusable data assets and data management
E: Security (encryption, roles)
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Five reusable functional building blocks

A
B
C
D
E
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Scenario N

Ability to:
 Create/manage domain and scenarios
 Change Assumptions/Constraints  (Write-back) 
 Compare scenarios share/$
 Workflow review/approval

Statistical Models

Visualization
  View Data/Chat

Data Access

Ability to :
 Access syndicated data
 WEB data

Iterate

Ability to:
 Business Questions

Ability to:
 Create Statistical 

models with C++, 
SAS,R 

Applications

Ability to:
 Profile data
 Data Mapping
 Import/export

Ability to:
 Conform to GM 

Security/Encryption

Scenario 2

Scenario 1

A : User Interface including visualizations
B:    Build and publish models (reusable models)
C :   Scenario manager (Write  Back scenarios to Maxis)
D:    Reusable data assets and data management
E: Security (encryption, roles)
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Five reusable functional building blocks

A

A
B
C
D
E
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Scenario N

Ability to:
 Create/manage domain and scenarios
 Change Assumptions/Constraints  (Write-back) 
 Compare scenarios share/$
 Workflow review/approval

Statistical Models

Visualization
  View Data/Chat

Data Access

Ability to :
 Access syndicated data
 WEB data

Iterate

Ability to:
 Business Questions

Ability to:
 Create Statistical 

models with C++, 
SAS,R 

Applications

Ability to:
 Profile data
 Data Mapping
 Import/export

Ability to:
 Conform to GM 

Security/Encryption

Scenario 2

Scenario 1

A : User Interface including visualizations
B:    Build and publish models (reusable models)
C :   Scenario manager (Write  Back scenarios to Maxis)
D:    Reusable data assets and data management
E: Security (encryption, roles)
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Five reusable functional building blocks

B

A
B
C
D
E
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Scenario N

Ability to:
 Create/manage domain and scenarios
 Change Assumptions/Constraints  (Write-back) 
 Compare scenarios share/$
 Workflow review/approval

Statistical Models

Visualization
  View Data/Chat

Data Access

Ability to :
 Access syndicated data
 WEB data

Iterate

Ability to:
 Business Questions

Ability to:
 Create Statistical 

models with C++, 
SAS,R 

Applications

Ability to:
 Profile data
 Data Mapping
 Import/export

Ability to:
 Conform to GM 

Security/Encryption

Scenario 2

Scenario 1

A : User Interface including visualizations
B:    Build and publish models (reusable models)
C :   Scenario manager (Write  Back scenarios to Maxis)
D:    Reusable data assets and data management
E: Security (encryption, roles)
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Five reusable functional building blocks

C

A
B
C
D
E
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Scenario N

Ability to:
 Create/manage domain and scenarios
 Change Assumptions/Constraints  (Write-back) 
 Compare scenarios share/$
 Workflow review/approval

Statistical Models

Visualization
  View Data/Chat

Data Access
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 WEB data

Iterate

Ability to:
 Business Questions
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 Create Statistical 

models with C++, 
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Applications
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 Profile data
 Data Mapping
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Ability to:
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Security/Encryption

Scenario 2

Scenario 1

A : User Interface including visualizations
B:    Build and publish models (reusable models)
C :   Scenario manager (Write  Back scenarios to Maxis)
D:    Reusable data assets and data management
E: Security (encryption, roles)
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Five reusable functional building blocks

D

A
B
C
D
E
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Scenario N

Ability to:
 Create/manage domain and scenarios
 Change Assumptions/Constraints  (Write-back) 
 Compare scenarios share/$
 Workflow review/approval

Statistical Models

Visualization
  View Data/Chat

Data Access

Ability to :
 Access syndicated data
 WEB data

Iterate

Ability to:
 Business Questions

Ability to:
 Create Statistical 

models with C++, 
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Applications
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 Profile data
 Data Mapping
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 Conform to GM 
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Scenario 2

Scenario 1

A : User Interface including visualizations
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Five reusable functional building blocks

E

A
B
C
D
E
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Scenario N

Ability to:
 Create/manage domain and scenarios
 Change Assumptions/Constraints  (Write-back) 
 Compare scenarios share/$
 Workflow review/approval

Statistical Models

Visualization
  View Data/Chat

Data Access

Ability to :
 Access syndicated data
 WEB data

Iterate

Ability to:
 Business Questions

Ability to:
 Create Statistical 

models with C++, 
SAS,R 

Applications

Ability to:
 Profile data
 Data Mapping
 Import/export

Ability to:
 Conform to GM 

Security/Encryption

Scenario 2

Scenario 1

A : User Interface including visualizations
B:    Build and publish models (reusable models)
C :   Scenario manager (Write  Back scenarios to Maxis)
D:    Reusable data assets and data management
E: Security (encryption, roles)
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Five reusable functional building blocks

A

B

C
E

A
B
C
D
E

D
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W E  A R E  C O M M I T T E D  T O  S A F E T Y I N  E V E R Y T H I N G  W E  D O

W E  E A R N  C U S T O M E R S F O R  L I F E

W E  B U I L D  B R A N D S T H A T  I N S P I R E  P A S S I O N  A N D  L O Y A L T Y

W E  T R A N S L A T E  B R E A K T H R O U G H  T E C H N O L O G I E S I N T O  V E H I C L E S  A N D  E X P E R I E N C E S  T H A T  P E O P L E  L O V E

W E  C R E A T E  S U S T A I N A B L E S O L U T I O N S  T H A T  I M P R O V E  T H E  C O M M U N I T I E S I N  W H I C H  W E  L I V E  A N D  W O R K
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