



































































































































Definitions

A mechanism is a procedure for
making a decision choosing an outcome

or taking an action
that interacts with strategic agents
i e have preferences over the output
A mechanism is strategyproof
truthful incentive compatible
if honesty following the rules is

always the best policy
That is lying cannot make you beltsoff

An outcome is Pareto optimal
if in any other outcome at least
one agent is worse off






































































































































Matching Allocation

Officeallocatronin
agents each with an office lauhorwftermpreferteeoffices

How to rearrange them to make peoplehappy

TopTrading Cycle Algorithm CTTCA
while F agents remaining

each remainingagent pointsto herfavorite
remaining office

claim F a cycle
Reallocate according to some cycle
Delete those agents from graph

Three It is in each agent's best interest to tell
the truth nomatter what anyone else does

aka truthful strategyproof incentive compatible

Proofi Fix agent i suppose he was allocated
in the jsm round in cycleCjif he was truthful

Claim i cannot get any office in G Cj
because more point to i or to any

office in Cj fast
But he gets his favoriteoffice in
Cj Cmlast so no point in lying
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If an agent is in CK fhegets his favorite office o

among all offices Tjin Ck Cm

Thmi Allocation is stable
impossible for subset of agents to go off

reallocate on their own and all do at least
as well as with TTCA win one strictly betterBy contradictionPI Suppose A subset of agents thetall doing
at least as well with at least are strictlybetter

Let H EA that get a different office
in separate allocation

than in TTCA

i

All EEA that are
in C Ck get
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as under TTCA from TTCA

a
getsguf.intutn1fFsinFeesaei icm
but net same office hegot under TTCA

he likes what he gets under separate
less than under TTCA

Outcome isParetoophmalittother allocation there is at least one
agent doing worse

similar proof



Stable Matching
in hospitals one slot

in medical students Choose matching
each hosp has preforder over students

student pref hospitals

it
A matching is unstable if the H SES

Str
h s are not matched
h prefers s to M h FIgg.g
s prefers h to M s

ga
Goal find a stable matching

Deferred Acceptance DA Alg
hospital proposing

U all unmatched hospitals students finitally all
T tentative matches finitaally
while I sone he U that hasn't yet proposed

to all students
h proposes to his favorite s that he

hasn't yet proposed to
if sonnethed or s h ET

but s prefers h to h
add syn to T put h C Uelse h stays unmethd
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Ocha tire to complete

terminates with perfect matching
Observation From fine student is firstproposedto

she is matched forever
Claim
There are no unstable blocking pairs

PI By contradiction Suppose h S
are unstable pair

Casey h never proposed to s

so he prefers his match

Case2i h did propose to s

she rejected h for h who she likes
more

and the people she is subsequentlymatched to she likes belts
So she prefers her finalmatchto h

F can be multiple stable matchings
x y H X B A

Y x B Y ASB

what can we say about matching produced
by DA



Say that S is an attainable match

of h y F stable matching in which

they are matched

S tetfabgthDatabimthfmatch

Claim Output of DA is h bestch

Prog by contradiction
Consider some executor of DA theeafirst
the anyone rejected by best attainable

sis bestch

rejects h for h
1

Since 5 best h F M in which hshoesare matchafedwdswapshi h sclaim s h is blockingpain
i

s prefers h to h because she rejected h fer h mDA

h'prefers 5 to s became in DH executor ht
had not yet been rejected bybest attainable

s is at least as good as h s

best attainable D



Claim Each s ends up with her worst attainable
match

PI by contradicts
outcome of DA is bestch
h S suppose his net wastes

3 stablematchg r
l in which h s areworst h matchedallowable

h S buttnis
matchingisnth stable

D

DA is truthful for the proposers
but not for other side

Extensions

Unacceptable

Roommate matching 2h people
each person has rankingof all 2n 1others

Quickie probability
A random variable a variable ftahes one ofseveral possible values each with associated prob
fossy

sung ztwo numbers
2 3 4 12

6 236



36 6
F X E kPrCX k

k sit
X fairyvalet

Uniform random vara

X is Unifam on a b

0 0 0,13
Efx atbz

I
L

Pr X Lx FI


