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AgendaAgenda
Discuss doctoral research work to introduce 

d i l ti t t l h icrowdsourcing as a solution to set supply chain 
resource levels.

• Remotely Dispersed Supply Chain Problem
• Focus
• Solution Gap & Evolution
• Expected Outcomes and Applications
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Organizations with dispersed systems have implemented supply chain 
adjustments yet costs have escalated to over 60% of Total Ownership Cost 
while availability is 30% below threshold.



Remotely Dispersed Supply Chains

• Each node acts 
as an 
independent 
system.

• Consideration of 
whole system is 
needed forneeded for 
resource 
assignment

• Problem is NP 

NOTIONAL
[1]

hard for the 
entire system



Dispersed Supply Chain Complexity

System Complexity Influenced by:

Dispersed Supply Chain Complexity

System Complexity Influenced by:
• Random resource demands
• Common repairables and repair resources
• Scarce or limited resource distribution priority among 

nodes
F d d t d t t ti b t d• Forward and retrograde transportation between nodes



DoD Supply Chain Complexity
Supply chain includes world wide logistics chain [2]

DoD Supply Chain Complexity

• Must consider:
• Global Sourcing Concept
• End to End Synchronization
• Nodal Footprint

OEM d C t t R i f C t• OEM and Contractor Repair of Components
• Supply chain is dynamic

A ti i t t l i ti• Anticipate new weapon system logistics



Focus on Resource AllocationFocus on Resource Allocation
• Resources account for the majority of costs associated j y

with operating supply chains.
• Stochastic nature of demand for maintenance and parts 

k tifi ti diffi ltmakes quantification difficult.
• Maintenance is 15% of Airline Annual Revenue. [3]

• Maintenance is 12% of DoD Annual Budget ($83 7B of• Maintenance is 12% of DoD Annual Budget ($83.7B of 
$691.8B). [4]

• Operations and Maintenance 67% of Total Ownership 
Cost for DoD Systems. [5]



Solution GapSolution Gap
In 2003 INFORMS performed Supply Chain Management Software Review[5]

Optimization Simulation Decision 
Support

Responses 24 21 29Responses 24 21 29
Retail   

Manufacturing   

Localized Optimization Localized Optimization 

ERP Software Solution  

Remotely Dispersed Supply Network
M R E ti tiManpower Resource Estimation



Evolution to Competitive CrowdsolvingEvolution to Competitive Crowdsolving
Competitive 
Crowdsolving

Crowdsourcing 
to Solve

Casual 
Games Using 
Non-Experts 
[12]

Crowdsolving
• Apply past work 

to practical 
problem

• Determine the 
effect of subject

Games to solve 
complex 
business

Human 
Computation 
[8][9]
• Use people to 

solve problems 

to Solve 
Systems 
Problems[10] [11]
• Use crowds to 

solve problems 
related to systems

• Set up  a series 
of games to 
explore a variety 
of human 
computation 
problems

effect of subject 
matter experts

business 
problems [7]

p
computers do 
poorly

• Inference 
Problems

• Communication

related to systems. 
• Pose classic NP 

Complete problems 
as a series of 
games

• Novel solutions 
have evolved

p
• Designed the 

games to appeal 
to wide non-
expert audience

have evolved



Research Goals
1. Determine the influence on solutions of:

Research Goals

• Experts and Non-Experts
• Posing the problem in a non-acrimonious way

P ti b d titi b t l ti• Prestige based competition between solution 
providers

2. Determine the efficiency of competitive y p
crowdsourcing in terms of cost and time to solution

3. Determine obstacles to practically apply competitive 
crowdsourcing to dispersed supply chain resourcescrowdsourcing to dispersed supply chain resources 
and similar NP Hard problems



Research MethodResearch Method



Scenario Based GameScenario Based Game
Site B
Maintenance Resource Level

Scenario Description
Describes how each site is supported byMaintenance Resource Level

Electricians  __________
Mechanics  __________

Describes how each site is supported by 
other sites
Costs of each resource type
All d b d t Quality Assurance  ______

Repairable Part Quantities
Signal Receiver

Allowed budget
Desired System Availability
System Reliability and Maintainability Signal Receiver_____

Signal Processor  ____
Mounting Gimbal____
A A bl

information

Actuator Assembly ____



Player AttributesPlayer Attributes
Player Attributes
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Player Supply ChainPlayer 2 Experience Level

Player 3

Player Attributes
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Player Type
Player Supply Chain 
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Player Supply Chain 
Experience Level

Player 3 Experience Level
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Player ID
Player Type
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Player Type
Player Supply Chain 
Experience Level



Expectations and ApplicationsExpectations and Applications

• Expectations
• Establish a technique for systems based supply chain 

resource designresource design
• Demonstrate crowdsourcing practicality for real world 

NP-Hard Problems
A li ti• Applications
• Transportation Network Design
• Supply networks with random demandSupply networks with random demand
• Emergency planning



DoD Specific ConsiderationsDoD Specific Considerations

To practically apply crowdsourcing to DoD applications:
• Security issues need to be addressed

• Scenarios may give away critical information• Scenarios may give away critical information
• Player control

• Limiting players may restrict solutionsg p y y
• Solution acceptance and trust
• May not be dynamic enough to suit needs for time 

critical issues 



Feedback?Feedback?
Questions?Q

Interested in playing…
speak to me or email atspeak to me or email at 

selaird@gwu.edu@g
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