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Honesty

• Are the participants in a stable matching 
algorithm motivated to report their 
preferences truthfully?

 



Honesty for residents in 
hospital-proposing version
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Variations on basic problem of 
matching residents to hospitals

• Variant 1. Some participants declare others as 
unacceptable.

• Variant 2. Unequal number of hospitals and residents.

• Variant 3. Hospitals have more than one slot to hire into.

• Def.  An assignment of residents to hospitals is unstable if 
there is a hospital h and resident r such that:
– h and r are acceptable to each other; and
– either r is unmatched, or r prefers h to her assigned hospital; and
– either h does not have all its places filled, or h prefers r to at least 

one of its assigned residents.

resident A unwilling to
work in Cleveland

hospital X wants to hire 3 residents

No longer truthful for hospitalsy

I
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Used for matching 
residents to hospitals

• NRMP.  (National Resident Matching Program).
– In USA more than 20,000 doctors and 4,000 hospitals are 

matched this way.

– Does stability matter? Roth studied the history of matching 
mechanisms used in practice, of which there are/were many. 
The vast majority of matching mechanisms that did not produce 
stable outcomes did not survive.

– NRMP used hospital-optimal version until the 90s and then
switched to resident-optimal version.
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Bit of history of NRMP

• Medical residencies became widespread around 1900 
• Until 1940s decentralized matching.
• Markets were unravelling with offers coming earlier and

earlier and quality of matching dropped.
• Started to even offer residencies in their first year of 

medical school!
• Change called for: medical schools agreed not to release

info about students until final year.
• This resulted in hospitals making exploding offers.
• 1952 – centralized “clearinghouse”… settled on algorithm.
• 1962 – Gale Shapley introduced, stability proved.
• 1998 – NMRP introduces matching with couple constraints.
• Stable matching used elsewhere, e.g. Hinge.
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Used for matching 
residents to hospitals

• NRMP.  (National Resident Matching Program)

• Rural hospital dilemma.
– Certain hospitals (mainly in rural areas) were unpopular and 

declared unacceptable by many residents.
– Rural hospitals were under-subscribed in NRMP matching.
– How can we find stable matching that benefits "rural hospitals"?

• Rural Hospital Theorem.  Rural hospitals get exactly same 
residents in every stable matching!

n hospitals m residents men 1
In any 5M one of hospitals will be Unnotted

a
Claim always sane hospital nosh residents
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slots is assigned precisely the

same set of residents in every
stable matching
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Rank of match

• Back to n by n case.
• What if preference lists are random?
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Deferred Acceptance Algorithm 
Gale-Shapley Algorithm [1962]

Initialize all hospitals and residents to be unmatched

while (some hospital unmatched and hasn’t made an offer to 
every resident) 
{

Choose such a hospital h
r = 1st applicant on h's list to whom h has not made an

offer
if (r is unmatched)

tentatively match h and r.   (h “proposes” to r.)
else if (r prefers h to her tentative match h')

tentatively match h and r, and set h' to be unmatched
else

r rejects h (and h remains unmatched)
}
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Rank of match

• What if preference lists are random, but the 
number of hospitals and applicants is not 
equal, e.g. more competition for the 
applicants?
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