<SS
X "t,
- TN
A < Lot » Y
g @ g e 0 = 1
@ Aoy Sl 5 A
a QO _A4F i H »
A% 2z i s S H
ALY
N2
QY s 5 h
\ = Un
.'\\\\\\\\“.‘ g

ZFRMIBRIXITIER

_ B~ hialItis S EE
RIRIAIR: 3P ERF

B B

2023%11H1H




Matching Model

; Q A J
) /)ﬁ
] - F

Yo Tsinghua University

AEFEERM, INEFEFRER, B

Ae B

a

b

"E

FATE RO — AR 5 ESAMREIRBURETRL, 5 RA 2 /DR ] fEfF i

(R —JEBE T AT PHRE? (44 Fh) XA BEHLT B = AT HIBERAG 2 K2
B EET LS, INMESE 3%, Al WEREHAR A RIEEE WABR.

(36. 7%) LEHE K.

BRAEFRA B ekt 2 A — M D7 f 3308 B0 g i 3 R P SLE A N, ABATIAF

TEF GG AL AC b A i A AR S BIUR S AL FH A B AR RN AR A ZIAE 21
Bk, BPRAETHAC. KEPREFRHRIZEERESZ T RMZLEE, HED AR R AT e
e B R EEMEARAE . XERMINMAESHEEENTRAYE, HIEA. T4
WimEEHA, MAATMSEIRE. whHE
ek, JTEREAR CF)
HAMNN, B&FIR (B
TIEBCX . (HIHFARE T 2RS4
BOXt, fit7E 75%CL ERIA] CGXAN BT ROrif B s, RERZXANH, XNMBSHLER,
BUE SEE UL




NMEPE;
g \‘g

Tsinghua University

Matching Model

T 0 B2 W AR g e — AU R, (E RIS bR RIX5e 4 AN e o] S i BE U454

HATHEER 0L 1.0 B> AR A 22 E R B R LR G Pl 98 253

1.2 PUE-->A R FEAIM B B R IRER S YEh 552058 CRITA RS TR Z 7] 7T 5E H 20
FH AR L)

1.3 AR R EE AR AL

HArm KR8, 2.0 WiyotE: R AR S miE AN

2.2 FESRIN Y ERAERIN AR TR IS @A A, BB S TSR

23 fRESREN M, EE T TR LR A A Gy, EERLS LR %

2.4 @EDRAFBOLAE: ZOR&EPNL ST ARE ex #RANLREA A STl S
BZE I AN SO ARk

2.5 REDRARPOEE: ZDRA SIS T AN S ex i . frde, HIEEES

kT (AndkEZR) BFET R

(1) T 21 89, KEEHERBREZHARE BTt AL BRI Al — 2t R 4
fif) “RETE”, HbFIRE 1.1 1.2 10, FTLUORTER AR EA S ER K

(2) WE 220, FFEHT 1.1 8 1.2, R LGRS % SR BHEL R

(3) W2 2.3 /), FEHUCGEBEAFHIEA 7

(4) T 2.4 1), IR T 1.0 8 1.2 FEIL, 2R A2 R PR R 8 N B SR
i

(5) 5% 2.5 {1, FEHUCGEBEARHIEA 7




",' (Y
%Y
AR ¢

Qe 4 Tsinghua University

Matching Model

BRNANDPENASZRE ‘% Godl, ZREXK, TEAYRE ‘TH 5T |
iﬂ@&?AZE#mﬁﬁmoAZﬂmﬁﬁuﬁﬂﬁﬁ}%ﬂ&%&ﬂﬂﬁﬁﬂﬁﬁA
ZHExHE R, MEMSIMEEERARD, RNTUSE, —AP4EEERIDEML

AR FGFER > MBS TETN Fiom o BELRINLAE £ Sl NZEER > 5
BULARCARRR Y - JEBERI T E R R AT AL 2R SR BT, » S FE N BRI
TS RERSER I REVARE - IO AEE SRS A DT RIE il oh TAE - KA
5 A RS VA HEZRRA » Sl E S IREI S SR — R R4 - B TR

fic  $EFAEFICR

=nESRER, BELEERNEFFENX

RERESTIIRR?

I —RFER (HigFR? )
RIAgW——HhFRK? 4



Matching Model

FEo6HE1LH Z2FXFR Vol. 6, No. 1: 187-211
2019 3 B China Journal of Economics March 2019

TEZE;

Tsinghua University

YN v AU v LY S
BETEEIS ST FEN SRAM R

e #WEE

B 2 EERERER.ZQLFHLEERT.ZRORNSH
BRIRT FENERBE . BEFX—EIC.AXX 2014 F 110 fr
211 SRR S HEMFRAFEHTEIT (A ZEN SRR .
EREFRTERNFR(RE) W KB M EXKEIX = XKGERE
. AREREKR . FEMNXZRBAEIRALBENREF. E.
N FEREFER AR 52 E KT AT X IE - i1 XT R XA R i 2 B XK
FERNLWRE, YHEMIFERPD N TFEAMXEZFEES
% .

xigiE BRI BE ;0% B RRY
DOI:10.165 13_/j.cnkj.cje.20180102.002

0.18
0.16 } ‘
RSN
0.14 | —— S
012 } AHO5% T 7
e 2R KH95% 5
o —m— TRk
0.08 } W FH95% F R
M e b 0/
006 L . 5. i ﬂ& 3‘%;{;)—{95(0 I—-jr?'
- +— B R [X
0.04 } | . DR
=
A . “' A jzf;*‘ 95%, |-
0.02 L R H95% [ 57
A %ELE S "_ B
w”hhg 211 20 40 60 80 100
—0.02
1| AEERBIENRTEE
(B : FADHEITESE:HH . ST HNEFE
5




S
) A J
3 S
/)
/)
; N~
g -
5
H

s

Tsinghua University

Matching Model

Education Signaling

Setup

» Nature chooses player 1's (his) skill (productivity at work), which can be
high H or low L. Only player 1 knows his own type. The probability of H

is p € (0,1), which is common knowledge.

» Player 1 can choose whether to get an MBA degree D or be content with
his undergraduate degree U. The cost of getting an MBA degree is c¢p
for H type and ¢y, for L type, cg < cp,. There is no cost if he chooses U.

» Player 2 (she) is an employer. She does not know player 1's type, but
observes whether he owns an MBA degree or not. Then, she decides
whether to assign him to be a manager M or a blue-collar worker B. At

the same time, she must pay him the market wage: wy; for a manager

and wg for a blue-collar worker. Assume wy; > wpg.
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Matching Model

Education Signaling

Setup

» Once employed, player 1 works and produces value to player 2. The net
profit (output minus wage) to player 2 depends on player 1's skill and the

job assignment:

Assignment
M B
' =4
0 [l R
0] 3

» High skilled worker is always more productive than the low skilled one.

» High skilled worker is better at managing, while low skilled one is better

at blue-collar work.

» Note: we have assumed that education is completely valueless. The
productivity of player 1 only depends on his own intrinsic ability and the
job assignment, but is independent of whether he owns an MBA degree

or not.
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Matching Model

Education Signaling

Setup

» Player 1's payoff is the wage he obtains minus his education cost (if any).

» Player 2's payoff is the net profit.

Nature

10,10 6,5 8,10 4,5 10,0 6,3 5,0 1,3

?

Figure 5.4: ¢g = 2, ¢, =5, wy = 10 and wp = 6 8




Matching Model

Education Signaling

Setup

» Another, but equivalent, way to draw the game tree.

10, 10 M _ 8,10
6,5 . B 4,5
2
10,0 .M _ 5.0
6,3 B 1,3

Figure 5.5: An equivalent game tree for the education signaling
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Matching Model

Signaling Games

General idea

A. Michael Spence

The Sveriges Riksbank Prize in Economic
Sciences in Memory of Alfred Nobel 2001

“for their analyses of markets with asymmetric

information.”

Contribution: Showed how the able agents may
improve the market outcome by taking costly
action to signal information to poorly informed
recipients. An important example is education as
a signal of high individual productivity in the
labor market. It is not necessary for education to
have intrinsic value. Costly investment in

education as such signals high ability.

19/42
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Deeper Discussion
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Permacrisis: A Plan to Fix a Fractured Worlds
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2001 FFIENREFRFR——(EREFF
Michael Spence

George A. Akerlof

Joseph Stiglitz

HIZFRUSBAXITR
For their analyses of markets with
asymmetric information.

Permacrisis: A Plan to Fix a Fractured World
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The Market for "Lemons"

Applications

Adverse selection

» Player 1 owns a car which he has been driving for some years and which

he considers to sell.
» Player 2 is a potential buyer.
» The mechanical condition of the car is player 1's private information.

» Player 2 thinks that the condition can be poor (P), fair (F) or good (G),

with equal probabilities.

Tsinghua University
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The Market for "Lemons"

Applications

Adverse selection

» Player 1's reservation value for this car is

(10, if6 =P,
v (0) = < 20, if@=F,
130, ifO=G.

» Player 2's willingness to pay for this car is

(14, if6 =P,

() =24, fO=F
34, ifO= G




The Market for "Lemons"

Applications

Adverse selection

» As a benchmark, assume now that the mechanical condition is commonly
known.

» The game between 1 and 2 is an ultimatum game.
» Player 2 first announces a price p that he is willing to pay for that car.
» After observing p, player 1 decides whether to accept or not.

» |f player 1 accepts, they trade at price p; otherwise, they do not trade.

d - é
YiEZS
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The Market for "Lemons"

Applications

Adverse selection

» Now, we return to the case where the mechanical condition is player 1's

private information.

» To model this situation as a Bayesian game (simultaneous move), we
assume that player 1 chooses an acceptance plan which specifies for each
price whether he accepts or not.

» Thus, a strategy for player 1 of type 6 € {P, F, G} is a mapping
s R — {a,7}.

» Bayesian Nash equilibria?

-
Q

Tsinghua University



The Market for "Lemons"

Applications

Adverse selection

» |n sum, in any Bayesian Nash equilibrium, player 1 of fair or good

condition will not sell!

» There is a Bayesian Nash equilibrium in which player 1 of poor condition
sells: p =10 and for 6 € {P, F, G},

a, if p>wv(6),

0
si(p) =
: r, if p<wv(0).

» The market consists of only the sellers with the lowest quality due to

asymmetric information.

» Consequently, trade is not efficient!

kLS

Tsinghua University



The Market for "Lemons"

Applications

Adverse selection

» This observation is first made by George Akerlof who won the Nobel
Prize because of this contribution.

» The phenomenon in this example is called adverse selection.
» Good sellers are out of the market and bad sellers stay.

» Asymmetric information selects those sellers that are adverse to the
buyer.

» More generally, in an environment with asymmetric information, the

informed party usually behaves adversely to the uniformed party.

kLS

Tsinghua University



The Market for "Lemons"

Applications

Adverse selection

George A. Akerlof

The Sveriges Riksbank Prize in Economic
Sciences in Memory of Alfred Nobel 2001

“for their analyses of markets with asymmetric

information”

Contribution: Studied markets where sellers of
products have more information than buyers
about product quality. He showed that
low-quality products may squeeze out high-quality
products in such markets, and that prices of
high-quality products may suffer as a result.
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Extension
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Impose shadow price (EZFNS)
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Individuals’ Problem

We assume that the individual maximizes the utility function, which is
twice-differentiable and quasi-concave:

U(€3X11X2: s axn}

subject to

Zp,x, y+w(T —¥¢)=y+ wh

x;: Consumption of the ith commodity
£: Hours of leisure

pi: Price of the ith commodity

w: Wage rate

h: Hours of work

y: Non-labor income 19




Some Concepts

(EEAYIFR——information asymmetry
¥ [[)i%$F——adverse choice
{EFFiE——game theory
13J#85——Equilibrium

PCEZ——Matching

Fh/ X EEHK——credential inflation

SE3]——internship

fEREN ——elitism
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Tsinghua University
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| believe that one of the factors that effects real estate in my country js marrigge. In our culture when

two people get married they have to either had bought a house in advance-normally paid by the groom,
or in recent years where the economic situation Is getting harder, the grooms dad-or mortgaged one. So
with the recent decline in the young generations will to get married-which is also generally because they

feel they are not financially able to support a marriage- there has been a decline in demand for houses
but an incline in supply causing a very discernible surplus.

Another possibility is that consumer demographics are currently tending towards a 4-2-1 familial
structure. Due to the_single child policy in China, a lot of the modern generation don’t have
siblings. The 4-2-1 structure suggests that there are four grandparents, two parents, and one
child who is set to inherit their wealth. The child, in this case, doesn’t see that it is necessary to

own property as it is likely that there is property in the two generations above them. Thus, in this
generation there is a lower demand for housing compared to prior generations.

34
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Basic Discussion 2

= =AM R SEERTRRY?

Third is because of the rising living costs and wages not being able to keep up. With the higher living
costs, people are often less able to save enough money for a single house purchase, and so they turn
to renting houses instead. (This reason is further exemplified by point one of worsening economic
environment.) Furthermore, the new generations usually spend more money op.ngp-essentials
compared to older generations, and so they are less willing to save and spend such a large amount of
money on buying a house. For example, as individualism gains popularity in China, more young
people would like to invest in themselves compared to older generations, such as by taking classes to
learn more skills, or paying money to try new experiences. The spread of consumerism also leads to
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1. Shrinking population
From the demographic point of view, most of the population of Chinese citizens are

aging with a declining birth rate. This declining population rate makes the demand
towards properties lower and couldn’t keep up with the rising supply.

Another is that the government should begin to loosen restrictions regarding housing. A starting
point could be to relax /O & #ll. Nowadays, lots of people need housing, however because
their 7 O is not in the city they live in they are no tallowed to purchase a house. If the
government relented on that, more supply would be able to meet demand. Following this point,
the government may also implement differentiated policy between public housing and
commercial housing to help release demand from living need. An example of this is in Hong
Kong, where each year those of low income get to buy houses for lower prices. This would help
react to the demand for housing amongst low income groups.
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One example is the housing market of Bali,a famous tourist destination in Indonesia, which have seen

property prices rise due to rising demands in houses for investment purposes. According to Kompas.com,

one of the biggest media companies in Indonesia, from late 2022 until July 2023, Bali was recorded as
the most popular area for housing searches. Compared to other areas, Bali has the highest demand, since
it can also land the biggest return-on-investment rate because those properties can be rented out on a
leasehold basis. In addition to being a tourist destination, the property interest in Bali is also influenced
byxa number of regulations and government policies that make it easier for foreigners to.settle. This has
led to a number of high-income foreigners and Indonesians alike to stock up on Erogerties in Bali,
leading to an increase in pricing for landed houses, land, and apartment units there.

— - o~ - . - - - - ——

sSS .
0 / é
&

Tsinghua University

47



Some Analysis

—UKZ: HEIX R R H CAERUR R RHEAT TS /1R, AT RE R~ R v b5 b i PR K0 i
R Fr8. ZAFHE RS2 AEa S HE SR bR B ST 8. NFEIA
ZEpRRTE, MBI R b= T R B BUR th & BORER REH X . B )57
ﬁ—ﬁﬂ%%%ﬁﬂlﬁﬁﬁ%Tﬁﬁﬁk%ﬂ@éggﬁﬁﬁﬁ%ﬁﬁiﬁ%ﬂﬂ%ﬂ
32 RRBRAR , 5 )5 AN B2 12 3 e R 4R A2 ME — [ &5 Ry o AT RESE X 2 BF 2 A THIE AN BB IR NE ?
(53: X memo WEA/INVMUSER, 25 2 THIREIN “E@to 5" HE LR/ b
3= R e AL AT IE E B RS, A E B S i Rk B e 7 I AN A& 2 A 55 £ BE T iy e A

FHbigEag? )

lb,' A J / %
- F

Tsinghua University

48



A%+ %

Tsinghua University

Some Analysis

FRICETE AR 0R B TN BAR Ui A S0 BRI % 55 A\ T 8K 3 -+ =Y 7 B ) 7
S TR, EEKREAREREI T2 ET, —TAATENEL, 2FEZAMPAZL
E—3E+, —ETRERESmALSR., HERMEBA 2R EEFEMF.

JEGEIX R HERBURR Y, i i TR PRAREE 1 (WNS) i HSS3E PEFR T e e
FPEAZ ~ (ERIIEH @A, —PRACEAER GGG ) A H R RS
i HAZE A PAF T MM insight! | 1 FrRAEEIAERX R/NIER 1|

example of this phenomenon occurred in Beijing, starting around the time of the 2008 Olympics.
The city's eConomy Iourishet; amd-heusimg-priees skyrocketed. Because my family is from
Beijing, I recall when I was younger, I often heard my parents and their friends talking about the
recent increase in real estate prices and expressing regrets about not seeing this potential earlier
and buying in earlier on. However, by the latter half of the 2010s, a shift occurred. As my
family's experience illustrates, the investment appeal in larger cities diminished. For us, our
necessity for housing was already met in Beijing, and the allure of more real estate investments
in Beijing had dimmed. This phenomenon was not unique to our family. As our reading

49



Some Analysis

One of the things I’m more passionate about has to be definitely “Real Estate,” it is a
market that I've_been studying for a couple of years now, particularly in my country Mexico, but
also in different regions around the world. Back in the time when | was in Mexico, | used to
work in a Chinese company, and one time we where all of us having lunch together when |
started sharing how the real estate market worked in our country, consequently they also
started sharing me a little about how the China’s real estate market worked. One of the things
that amazed me the most where some of the government regulations that this country has with
their citizens, particularly the one that states that any property you buy it’'s “yours” but not
forever, its yours for 70 years and then goes back to the government, this was very impressive

to me as we live In a country where the most properttes;tardard-acquisitions you make during

your young : er 1o your extended family until they
deeteleteorwether sell them or loose them.
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For example, Melbourne is eMne million more residents in the next 10 years,
with a majority being immigrants from other countries. These immigrants will bring skills, wealth
and most importantly, a demand for housing, into the economy. This acts as a safeguard for
Australia’s housing market, protecting it from a detrimental crash, at least in the capital cities.
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