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MOTIVATING APPLICATION NEXT RESEARCH STEPS 

With truncated preference lists, not all 

pairings are acceptable (e.g. (1, B)). 

POTENTIAL IMPACT 

Key Statistics 
At one large humanitarian 

organization: 

• 1612 reassignments between 

2008-2010 

• Average reassignment cost of 

$40,000 per person 

• Annual avg. reassignment 

cost of $13.6 million 

• 14,566 total staff in 89h 

countries and HQ 

• 1565 international 

professional staff 

• Rotate positions/countries 

every 2-4 years. 

• Staff costs of $646 million  

(15% of total expenditures) 
 

Source: June 2012 External Audit  of HR 
 

Operational Requirement: Match All Agents 
Decentralized Preferences 

Proposed Tool Functionalities 

1. Determine Difficult Posts to Fill 

• Many exist due to an increasing  

number of hardship duty stations and 

non-family posts. 

• Truncated preference lists imply 

unacceptable pairs. 

 

 

 

 

 

 

 

 

2. Propose Matchings 

• Considers and weighs all preferences 

and utilities 

• Multi-criterion optimization 
 

3. Quickly Resolve and Test What-ifs 

• Resolve the assignment (with minimal 

modifications) if a change is needed. 

• Test for other options and sensitivity. 

PROJECT SUMMARY 

 Incorporating centralized objectives into 

decentralized, two-sided matching markets. 

 

 

 

OTHER APPLICATIONS 

 Large humanitarian organizations cyclically 

reassign international professional staff. 

 Limited analytical support exists for those 

overseeing reassignment decisions. 

 Several simultaneous considerations 

 Central organizational goals 

 Staff preferences 

 Job qualifications and managerial 

preferences. 

 Prior assignments’ hardship/mobility 

 Representing negotiations 

 

 

 

Healthcare: 
 Assigning doctors to rotations over time. 

 Potential enhancements to resident matching and 

kidney exchanges – due to the addition of 

centralized goals.  
 

Military: 
 Also rotates employees around the world, regularly. 

Potential reassignment optimization tool : 

 Better transparency 

 Fairness to staff members 

 System in place when staffing coordinator 

changes 

RESEARCH CONTRIBUTION 

Characterizing the Solution Spaces: 

 The three proposed models produce 

complete matchings 

 Integrality of the solutions space proved for 

one model but conjectures are open for the 

other two 

 Integrality in SM with ties?? 

Analyzing Data Instances 

 To better understand the number of 

negotiations needed to complete the matching 

 Any open data sets available?? 

Investigating Strategic Implications 

 Is truthfulness the best strategy for staff 

members under any of the models? 

Stable 

Matching  

Polytope 

Staff-Optimal 

Job-Optimal 

Centrally-

Optimal 

The stable matching 

polytope is an integral 

polyhedron.  

(Roth, Rothblum, Vande Vate 1993) 

 

At our partnering humanitarian 

organization: 
 There is an existing staffing database with 

reassignment preferences for each person. 

  A decision matrix is used to document reassignment 

decisions and suitability of a candidate for a position. 

 

As a result, not all stable matchings are 

complete (Gale & Sotomayor 1985). 

A stable matching is one in which no blocking pairs exist. 

Three Models to Match All Agents 

1. Ranked unacceptable pairs 

2. Indifference to unacceptable pairs 

3. Changing top preferences 
 

Related Literature: Robards 2001, Yang et 

al. 2003, and Biro et al. 2010 

 

 

 

But humanitarian reassignments must 

match all staff members and all jobs! 


