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Two-sided market

Features: ‘
» Indivisible (discrete) goods.

» Two sides °
o

Amatch @—
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Examples

Buyers and sellers.

Workers and firms.

Auctions.

vV V. v v Yy

Marriage.
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Agents and objects (houses, human organs, ...



Best known applications

» Hospitals and Interns (NRMP)
» Public Schools (NYC)
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Two-sided market

Marriage metaphor:
> a set M of men
> a set W of women

» each agent has preferences over members of opposite group
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Example

W = {Wl, wo, W3}, M = {ml, my, m3},

P(Wl) .M, my
P(WZ) oMy, ms, myp
P(W3) . My, m3, my

P(ml) w3, Wo, W

P(mp) @ wi,ws
P(m3) . Wwo, Wi, W3
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Example

T U T
533

TV U U

my, mz
my, mz, mp
ma, m3, my

w3, W2, Wi
wi, W2
wp, Wi, w3
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Matchings

A matching v describes who is matched with whom.
> 1(m2) = w3 means mp and w3 are matched.

» (my) = my means that my is single.
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Individual Rationality

A matching is individually rational if no agent who is matched is
better off being single.
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Individual Rationality

A matching is individually rational if no agent who is matched is
better off being single.

A pair (m, w) block a matching p if they are not matched in p and
» m prefers w over p(m)
> w prefers m over pu(w)

A matching is stable if it is individually rational and no pair can
block it.
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Gale-Shapley Theorem

Stable matchings exist.
In fact, there are two distinguished matchings pps and gy s.t.
All men prefer pps to any other stable matching, and prefer any
stable matching to py; and vice versa.

» Ly is men optimal and women pessimal

> Ly is women optimal and men pessimal
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Gale-Shapley Theorem

So there is coincidence of interest where you might no expect it.
Why ?
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Example

TV U U

2.8 7Y

533

my, mp
my, m3, myp
mp, m3, m

w3, Wa, wi
wi, W2
wo, Wi, w3
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(ml, W2) block
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Example

TV U U

hJacdh

533

my, mz
my, mz, mp
my, m3, mp

w3, W2, wi
wi, W2
w2, Wi, W3
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Example

TV U U

hJacdh

533

my, mz
my, mz, mp
my, m3, mp

w3, W2, wi
wi, W2
wp, Wi, w3

men optimal
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Experimental Study

Purpose:
» Test tendency of mkts. to stabilize
» Which stable matching is selected?

Joint work with Gabriel Katz and Leeat Yariv.
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Experimental Design

Divide subjects into two groups (colors and foods); present them
with payoffs from each match.
Allow anyone to propose a match at any time.
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Experimental Interface

Subject ID: 13
My Type: eyan
Time Lo sac
ayof Table Matching Toble
apple |bananal _iwi | cherry [mango | pear | grape [ peach appte [banana[_kiwi_| cherry [ mango [ pear [ wrape | peach
ved [ 104 202 | 03 | 404 | 505 | 605 | 707 | 805 | | req
bhe | 90,9 100,10 110,11 120,12 130,13 140,14 | 150,15 160,15 | | e
oreen [170,17 180,18 | 190,19 200,20 210,21 220,22 | 230,23 240,28 | | green
magenta 250,25 260,26 | 270,27 | 20,28 290,29 300,30 310,51 (320,32 | magenta
yetlow (330,33 340,34 350,35 360,36 370,57 [ 380,38 | 390,39 400,40 | |yt
Pk 410,41 420,42 430,43 440,44 450,45 60,5 470,47 450,48 | | puc
" T el T -
o | |20, %2y | o
orange 570,57 590,58 | 590,59 600,60 610,61 620,62 630,63 640,64 | | orange
Your History
(Rowna |
Practice Round Switch o FullView
Round Payoft 0 (50.00)
Twe Watchd Wh Wy ole Payort
an
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Payoffs

330,310
240,100
240,240
350,450
190,170
210,520
240,30
490,380

540,140
380,420
170,560
210,210
120,490
490,280

170,70
350,350

190,190
100,50
520,260
0,330
330,540
420,120
450,400
140,470

400,350
310,70
310,140
420,280
260,490
560,210
310,0
280,420

Echenique

50,240
520,380
30,520
140,170
540,310
350,450
380,590
70,660

120,240
450,450
380,520
70,170
50,380
70,590
520,310
420,100

Matching Markets

470,330
170,190
100,540
280,470
400,400
280,260
100,120
210,50

260,540
30,330
450,400
490,120
470,260
140,190
30,470
560,50



Payoffs

300,790 370,860 650,90 230,650 510,860 930,90 580,300 20,440 720,790 860,580
650,230 20,650 790,440 860,440 720,160 230,650 90,650 300,90 1000,90 440,370
90,510 580,160 860,510 370,930 160,790 440,580 790,20 510,930 930,370 230,860
160,930 790,790 20,370 860,370 510,510 650,300 300,860 930,510 440,1000 580,930
930,370 90,580 510,860 580,230 300,930 720,790 20,580 650,230 230,720 370,1000
720,20 790,20 160,1000 510,300 440,300 370,930 230,720 1000,160 930,300 650,90
230,650 580,440 720,720 370,510 160,650 930,510 300,1000 650,300 1000,440 790,20
580,720 860,90 370,790 440,860 930,440 90,440 20,440 160,650 650,230 230,650
160,1000 580,930 20,300 440,790 90,1000 650,230 860,370 790,79 510,580 1000,510
1000,90 580,230 160,650 90,90 790,230 300,860 650,790 230,720 20,20 720,160
720,300 860,510 650,160 790,20 1000,20 230,720 440,230 300,580 370,930 580,790
790,160 650,300 90,580 230,580 300,90 440,20 930,510 370,860 160,860 1000,440
510,860 300,720 650,230 160,1000 720,720 370,1000 90,90 860,370 930,510 230,720

440,20
930,510
650,370

90,650
860,580
580,790

20,230
510,300
720,440
370,860
930,160
510,930

160,650 1000,160 90,5
580,720 160,650 510,
300,930 20,230 720,7
370,510 230,860 720,2
790,300 1000,20 160,6
20,1000 860,510 90,1C
860,370 440,1000 510,8
720,20 1000,370300,7
300,790 230,580 930,5
510,160 440,930 860,4
90,580 160,720 510,2
580,230 720,790 860,3

440,1000 790,90 580,440 20,2

160,580 370,1000 860,20 230,160 510,3701000,370 440,930 300,1000 790,160 720,230 20,720 930,440 90,90 580,1
930,440 90,370 370,930 720,720 300,580 790,160 160,160 860,20 230,650 580,300 650,90 510,860 1000,300 440,¢
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Main findings

» Stability is a very good predictor of market outcomes.
» Markets select a median matching, when one exists.

» The “hardest” markets for the agents were not the most
complex but the one where competition on the same side was
the harshest.
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Stable O.F. 0O.C. Median Unstable Mkt. Stable

Unique 95% 5% 92%

8 x8 Two 94% 61% 39% 6% 91%
Three 95% 11% 16% 73% 5% 72%

Total 95% 5% 85%

Stable O.F. 0O.C. Median Unstable Mkt. Stable

15 x 15 Unique 83% 17% 50%
Three  100% 3% 3% 93% 0% 100%

Total 89% 11% 80%
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Histogram Blocking Pairs
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Stable O. Food O. Color Median Unstable

Unique  83% 17%
Two  97% 92% 8% 3%
Three 81% 29% 12% 59% 19%
Total 87% 13%

Table: Unilateral treatment: Only Foods propose.
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