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P Posner (1987) ——————

= Posner= =&/EA|TOA T|DEQl/OEHXIS ME HS7| HE|l=

= “The principal beneficiaries of such legislation are people with more arrests or
convictions, or poorer credit records. ..., they overlap strongly with racial and
ethnic groups, namely black and Hispanic Americans, which are politically
organized. ... If employers and creditors are unable to use these criteria to sift
out poor employment risks and poorer credit risks, respectively, a redistribution
of wealth from whites to members of these racial and ethnic groups may result.”

- 2EdE oLt 2Hiel EX= AHE

19
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| -

= A mouopohstmn ck harge maximum pllCE that each consumer is w1 IH.IHU
B to pay -> extracts all consumer surplus.
= O |-?-|| %! O-” A-I _Cll I:-” O| E-I %’% = Profit = total surplus > first degree price discrimination is .
P O
:_ 5 firm charges all s S,
= 1K 7HAXd0| 28 . P e rven
it Price > MC.
o = Pm To {20
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AH|X} SML 00| 7} . £ i - ic
g — :
=171 T O L 001 MR ‘\P((D 4 \MR ‘\p\’(p .
Q* Q*

N Xl= =X
= 1A AR E Aol AHEjH| 80| 2 4@ 22dk HAEA g3
(Williamson, 1975; Varian, 1989)
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M HZEd0| Bdd = AZ GAL 7MKL 24 R )
= 2K} FHAXRFE(HAR) vs. 3K} 7HAAHE(C| O] B EA))

o 3%} Jh2ixpeol FE 28

—

ro
Ot
>
o
Ral
ot
=
rlo
N
B>
Of
=
i

HOo ANXNMoZ ZtATH £k QIOLY self selection Cf
A A8tM XHEHO| O| R ZM AH|XH MEHO| M|, LR X XHZ O

o Al 2ol H{= 290 LHEE & /S

HE =Setol= HEFRIH, HolH 4




(Hermalin and Katz, 2006)

Abst

=

AP ME HZ2 )

= High-ability worker2| H|S0| 23] &2 2
OME SE Bl0| 2840 HdE = UZ
= 2L}, Eo| &#8Z Sl 2T 3t sorting0| 7ts8E E2 low-
ability groupOll A I X[ & (2)Q AME SAHO0| LIEtE &= US
= Posner (1981)0] CHSH Bz
- =& sorting0| Jf M E =5 Jejot Hasd il 7tsd2 Hotd

23

- GIOIE{S 0|8ots 7|90] XN MEA2 AHIX SO HHY YT
xefe 4 g
- HEFN MEX AlZDHe 2|, HOE S 08sHs 7| %0 BEY
AEAMS B|46t01A 0[S £R8 +& S
- SO GO 7} St 2HF first best”7} Ot

Information rent=

2310] 722

= =
N

ZE0|ALt low-ability workerE 2|I|s}t7| 2[slf =2+

3

A7l =H|

24
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%7I°I 7ﬁw

= HHE JHAREN = SAE o= HIO|E/HEF &9 ZEHX|7|(divide
MEFo| w=CHo| E = USS E0F
= Doganoglu and Wright(2010)£ W ER3

A HIRIE fIoh ZE2HK7| MBS S0l EolE

—

+

and conquer) &

AL

o FHAIHOM = seller side2t buyer side?t 25| #2E| B2 HEHX| 7] HEf

/85 £ HOIHE 8o 28| X/= s SSO0lof = 151 X|Hj
e A§22 Liss AlEE & + US

25

= Posner & A|ZI1 Stht= HO|H A EE8M8E XXl YEOZ &

ME[=0O, HEY XtaAlZF2lAtel Hayek= utAH 72
« The Use of Knowledge in Society (Hayek, 1945): “7HQI"S0f A=t &E/X|
YOl AFE Soff 2o, =4, E&& (12, Are, AMD)
= TR AEF) ZHEtAE2 HOlE EHE XX ARt

« 2&d(=social planner)2 ZHStO|A 7t S0t F Yot HEI|Z QTP

a1
o

_|OF

| Oil'c'>‘|-j|_|- CI=7}2?

;1 © O~

. BER2 REZFO|QIT}, AFE|FOI0I7h B2 AIRAF QITF

- J|YERE RpEFO|)+BIHET} AHEFO)) I} folat ChRE 1y ZAS
e 2oe & Holvt

o 7|3t =7kA 7| 2h el CHE | kM= M Ate a8 7[&0 mHE o

AS HAIBHE IeS o122 (€ Hipsterism?| &2)
26
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27| 2dH,

=
=

HOlH= &

= O[AMZFO =Z(0l: dE[AO|Y), 7I&H W (FE/AMBIL &

ZH = harmless and beneficial

HS 1t or wasteful?

X
o

>3

L
o

= X|Hi/E5/2 =2 A M RHilef OfHiES =0]|7] 2ldH

=> political

27

=

=

Dol i/

ojnu

M
o

9| first best= &

!

2EH =

~
o

mjn

HEO| EX2 second best

A7} Ci X 0|2t Nash bargaining

pr
—

. A2} LA 2Rt

/Rt

Z

O MA and Q17 At

St
=1

/5E) = Ar=|at

24
=]

Hr
~
Tl

CH = E}X}

F

=)
2!

EtXp £

Ho

28
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Z|'HEe (2020), "HHOIE 23 ZYO0|5+ X ZYEH IbA| HOolE =&t 37 - 28|} Of

=
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o Hlolelg ugo 2 Aol
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(algorithmic collusion) 22> YA€ 72 H (digital cartel) ©]2k

o

aEE

3] (monopolistic or anti-competitive price setting coordination between firms where pricing
o}
=

[¢]

[e]
algorithms are employed)

ol

(parallel algorithms), (3)

& &1 F (signalling algorithms), (4) A7} 845 &1 F (self-learning algorithms)
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(¢l : reward-punishment scheme)

949

K|

o Harrington(2018)
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L ATYES 53 /HARA] s B AgrtAo] 34E
7Ps40] Gt

2. 7129 I 0|22 FTZ MR FANAE FEIIN

3. ATE PYolerT APol AL olw T FAIsHA el
o8} vhetitst?

i AAYFE FNYE FGL FAstolo} s

5. WHOF A E G FAAHE ol WHES Telsholsht o]
AIA S Z1eF ST E FA ] olH ANEE THAT FE

=0]0] g

O Collusive outcome (economics) vs. Collusion (law):
- & HA st A e HE HAIE As] Eole 5ol 28
- aelzo] utel, Wk Arte] 24 9l8) AR Al o]
HIEA] HasiA]= =
- @A 7P 25 =oHA Qe AL Sz & AL obd?
(meeting of minds, concerted practices... etc.)
. AASHR Azt BAY, oW Felo] FmelE W FAY
ZAQ7Ee] diet A&

1 ol HEo], AAlehA WA A A Aol et =9

= oyt iAYZS 54




Ao

7HA A7 dalE|ES S V19 A A 7 24 55 A

(monopolistic or anti-competitive price setting coordination between

firms where pricing algorithms are employed)

1. Amazon marketplace case: United States v. Topkins (2015)
BT M FABE 271909 R

2. Uber case: Meyer v. Kalanick (2017)

- w2 ARb ] BE 0.2 A 1 A

3. Lowest Price Guarantee
- BYEHHI} AHH-S gololA

29 -




OECD (2017): &112]& &9t o] 84 4= Q= g5 F7E

M
=il

P
uf

G 2)F9] AA 4 714 S5 (machine learning) JE ol Tef £,
darg]Fo] of B A AHFsto] WEA Gt &2 v AuE o] &0
W=2] HARRE

1
2
3.
4

HJ

=

2UYEH ¢85 (monitoring algorithms)
Y & 112]F (parallel algorithms)
Al1d = &ale]E (signalling algorithms)

1.

2UHY d12E

719 Atolo]l gHolgl & 570] 74AE sk BUE Y
ShRA, Aol o IEHE Al Whe AR THA o R HEss

A7 2]E B9 Green and Porter(1984) 7} =& B¢ Y HF
WA Y-S (Imperfect monitoring mechanism) ¥ 5 A2t 444 9]

0|
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o] ojw et AT E A HHHf
oA <. Al S0, AnAtete

A2 71 Oﬂ gl

ém$~

oA, e el 2ol dlel olofeln,
21 o|o] Hrjste] Auta o Gy EI HEeH Hi

g3 AAUET o)

A Ao A EEdtol e Bstal gtz <o, Ex
A 7HA o] A R o= EASH] A= u%
A= 23} o]0l tiet &7t HAIA (explicit)

o7 g4,
+ 3 HAYSES] 4 24
=8l (distribution)

9] 24 (coordination)
2

A (enforcement)

112

gl:

i)

|J

Hl

o,
:|O:‘|4

i nE




oA =gt Fet HAYZ Al 714 A& 2 st Sis)
AFYA ©]d (communication) ©] WAYSIA=2] 9] F-F
ARUAOI : - 2] RelrbE PFo 2 s
Qupero 2 AYAE A (o ONAE, An g, 204 AT 5)
g Egshe 9 oo d

ZIru Aol e A Al
- 7WA] (initiation): S53P2] A2 A ; &e fjAUZ2] A 714
?:7‘ﬂ oA A A ARl thet 14 ] T+
- ]9l (implementation): 7HA] & ; & HIAY S tigh AA14
ojfo] F =4
2B o] AA|5t o]&2 BEd oA XA 5= oF
DAl ARUAN AL Baw 517 o

AwU7Aold e F4 1 A T2 dAHF

574 g w2 S Sl ARyl

- SaEFE 7HA A7 A= Bl A 71 9] 7h4 A e
et RUH o] AALYA o] FojAaL, B4 AP Fo] 25l

S ol o] Yol HaR o] FoiH

L1285 H-2 Green et al.(2014) o] 74, AE2 Feto] obd

3%, ofet WA =g 7Hs ol =
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x}7} [ a}%; A E}
1:]-6‘1—6_1_1:—__7/-1] ]I:O]a]____zi

o
ARy Ael S Ba s oHA] e

of thall Sl (decoding) SHA Y
oM, Fe= o771 Al
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Fwe|Z HAAA B BYs)

. Continuous time repeated game

- 718 LAE S SRt A A folA BAIFA 2He] RIS
s 213t Z244Q) 7H 87 7hs Aol tie B 7Ps s .
. Perfect monitoring

gt 7199] 728 95 slo] BAULEA, 1 ol9] Aol
Y= A= 7|& ;ql"ioﬂ ¢t &-go] o]zt A= Tl 7t
daelE 7HE A4 9] v wd =2 EYA (transparency) =

1 3T i
37

O
<

. Learning

- A O] A AL (A - A 719 A 7HA, ALl o A
A 74 0] AAD 5 Aut whE ] Rae] A Folw 1A
(history) 5 o] 22A5H o] el Al 7]ls 1, 1el§ Yo} ke
Melo]l G v A YL weE FTelE F At ok 5

— fil
7ha el ze] A

Ime|Z HAAA B9 BYs)

. Finite strategy space
- 4P E D 13 LEntE
- Finite Automata: finite set of states, finite action space, initial

state, transition function (current state = price)

P—j
(v TP-i
J—
o O
@ O
K/*
always monopolistic grim trigger
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497 2w

collusion)

» OECD (2017): AJHl 71do] @A olge -5 Lo
7bsotal, B 7hA o] w2 A o] fold 4= Gl U
FAoAM =, G2 AAY #P o8 EX 7

71 AIe}<5 (machine learning) = <1 5 (artificial intelligence) ©] 2t
w=oF=, Hlo]HE o| &4l 7|A (HFH) E sh5AlA Fo13] EAf died
H70] o) Fo BA L of of ol S5t 22lE, 1A o

714 HSs Boks 4]

1. A& oF5 (supervised learning): =017 AH 3} 89| o€ E
o &) Y23t 22 Hlole] Atole] W4 AR SHestel e
Aetol el 22 e ol

2. H|Z] S}<5 (unsupervised learning): Y=g of st AH = 9l ot
Zelof U2 A7} Qs Hole 2 ol SoA MR g 1
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3. 742} oF55 (reinforcement learning): 0% €7 QFoflA BAFES
Ashls PEe S
- Brunskill(2020): Learmng to make good sequences of decisions
- [World: observation, reward] => [Agent: action] => [World:

observation, reward| =

v

Optimization

v

Delayed consequences

v

Exploration

\4

Generalization

dAeE 7HA2 ] A4 AA

AL A1 91F] (2019) of A+, 70@@—% d112]E F 5l Q-learning

s AL AL, = 7190°)
ZE U 1_9}—}01 et = #Hao] Deut
(prisoner’ s dilemma) AU ©]-&2t Aol dE 3. (Calvano et
al.(2020), Klein(2018), Waltman and Kaymak(2008))

1@E%Pﬁﬂ4

N

> Q-value: |1 Aol A 54 5 (A9) ol tiet 71| (measure
of desirability), 5} 7]vtch 744

» 1 7]aj}, &8 (optimization
A4

- e-greedy d1d]E ! o] SE=E T

~—r [-‘_4

rlr
o
1=
@
i
§=)
o
=
V]
=
@]
E,
O
i
O:::
offt
filo
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TaeE AR B SAE A

Q-Learning
» Q-value GH|o|E

Qi (5, P) = (1-a) Qi (s, P) + o |m; + Bmax Qf (s, P')

Pi: i7v t 7)) ARt FF (71H4).
a: ot & (7FEA),
> 5,80 AAe} th 7]

v

v

» 1005 7] &<k, o= AlY wHE

Py Pr,
Py | 11 025125
P, | 1.25.025 | 0.5.0.5

> AR) A s A 719 A
> RE Ao thef] $& 714 S0 el Qvalue FLo] B2
2 520 Sfelis gEch AE2 AAste] 270 27}

Aolt}7] o e .

» o =0.15
» 3 =0.995
» ¢c=0.04
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1
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Aol A 7

2t

o

2t7Veks &gl (Q-Learning &ale]s) o] 7HAAA wAY
>

1
1.0

0.5, perfect

1
0.9

OI.6 OI.7 OI.8
0.843 (cf. competition:
—_ 38 —

1)

0.5

A o
5¢ L& 3
TW o &4 B
7T F oz o
o =
[ A
Rk on wg
BT 9| cl ow A 2
~ T i) g
4 ¢ ¥ ETw| W E
on oF Jo o N H ) o
o o = X™ ™ 8
‘.Du_u ﬂo __O_I ‘_Iv_A| O_E N —_— m_
IR VA RNy O o) €
Boow w2 ¥ U=
c M T o Nowd oL
<} o| wo B N ogn & T i o
B oo ~o O o OF KF N < 3
o RO RO N~ o
LS U T A N R s
i R R e
ol N QO;%HHH m N &m
W_E Z_D oyl 17_A| ..DvU _.E —_ ,_l.__ﬂ ~
o8 T ~ “ Ho uﬁ = oo
‘HU 1_._h:|_ - .%B W ,w ‘_WU MO.H_ ZMU ] 1 1
or oM % S ) = 2 8
NH < oF ap T o Hm
Fopr )RR W R o
N oon 4 A
N W ¥

0.7

0.6 -

05,
payoff average:
coordination:




Firm 2's payoff

Payoffs from 1000 simulations (last 80% periods)

0.5 0.6 0.7 0.8 0.9 1.0

Firm 1's payoff

w

Firm 2's payoff

Payoffs from 1000 simulations (last 50% periods)

0.6 0.7 0.8 0.9 1.0
Firm 1's payoff

26/45
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Firm 2's payoff

0.6 0.7
Firm 1's payoff

0.8 0.9 1.0

27/45
[ . —_— O
712 B dxE AAH O A
Q ((Pu, Pr),Pu) — Q ((Pu, Pu), Pr)
starts with competition, but eventually converges to coordination.
Q-value difference
20
) 10
z
<
g o
T
T
T
S of
20
0 2.5xl105 s.oxl1o5 7.5xl1o5 1.oxl108
Time
y-axis value > 0: coordinating is more valuable .
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Y Tit for tat vs. Q-Learning

Q-value difference
10k
T o
T
z
E{ -10 -
T
T 20 |-
z
]
_30 —
.40
2.5x10° 5.0x10° 7.5x10° 1.0x10°
Time
29/45
oH2F 9 ¢ Q-Learning vs. Tit for tat
Payoffs when Firm 2 uses Tit-for-Tat
1.0
09 -
5
> 08
@
o
w
[q\}
€ o7}
=
0.6 -
0.5 1 1 1 1 1 1
05 06 0.7 0.8 0.9 1.0

Firm 1's payoff

30/45

_41_




(Py.Py) | (Pp.Pr)

Ageold 55 | ol | I8z

ST wgus | waus  wgele | W

0.935 0813 0.072

Xl 714

42718 (0.037) (0.125) | (0.063)

3t 7]do] EILEN 0.990 0.990 0.960 0.000
M ALS (0.000) (0.000) | (0.000) | (0.000)
Lig=l o L 0.946 0.908 0.780 0.072
(0.031)

(0.019) | (0.041)
530] 0.738 0.848 0.440 0.269
(0.116) (0.157) | (0262) | (0.249)

Ao Hgus % W RO 30% 71D

31/45
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Type of Violation

Abuse of market
dominance

M&A

Repression of economic
power concentration

Improper concerted act

Prohibited act of
enterprisers organization

Unfair business practice

Sub Total

reference to

prosecutor's

Office

160

100

Corrective

Surcharge Coor:zt;t:ve izi:‘:;'i:;r recommen-
dation

46 74 0 4

0 71 (o] 0

84 164 0 3
581 686 0 48
259 958 0 92
1,231 4,024 0 744
2,201 5,977 0 891

Table: Statistical Yearbook, KFTC

Voluntary

Warning etc. 1
9 Correction

12 0 96
789 0 861
994 114 1,287
308 40 1,242
642 205 1,951

3,728 182 8,778
6,473 541 14,215

Year

VA AHEA LT 28 2"

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Total

AHA

1

24 10(10)
43 21(20)
21 17(13)
26 18(18)
34 32(29)
24 13(12)
28 23(23)
56 44(44)
63 48(48)
44 27(27)
488 274(260)

Table: Statistical Yearbook, KFTC

= (2007-2016)

4.7
46.5
61.9
69.2
85.2
50
82.1
78.6
76.1
56.3

53.3

34/45
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o] e} t=o]o] A2

» Ex-ante: WA (esp. W4 A2, &), o, 232

» Ex-post: 945, A

1. A (3RS 7N, excuse to regulate) & A

L AE & 9 FAHE risk S7F
2. B HF dx P Aololl, Aol @xshA] eka AolEt=
W-20] (subjective belief) (oFF 2 gtk) A5t 5 F o

3. 719e A4 293 G2 29 Aolol] 44 g
BAA o2 A4S 2= HAEA %’W*Oﬂ Aol AL AA tr=A]
oFg. 2 AEA wetel g Al @A SashA G5l 9l
da2|E gl ek A3 Al A2 FAR 4% Soll old JH <
Al E o] A dA] Ade) & 4 =

- 44 -
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50
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1. &312E g9 A= 27] Hl-§3 Ado] gol 845E 4
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=

efrEe A 2 golH ol
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(economically)
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4. 23239 7164

- Q17r] O]} ©1418 100% LS AL S 57 gloel,
gtolats PAlo] gete AT Y WasAu dualzel 49
=3 ot a)E A1go] Aol Bt A B ol Ho] T

2t
. Harrington(2018) 2= Eeh& o] &= ¢ 8|59 79 (4l
reward-punishment scheme) 2 Ba]'d 4= QIThH, 123t
AT E0] AL BB AATN] ALGOR TFt]
ATAA AL (FTC Act) Al5200 <]l 111 & = Adve F8
o]&]3l HFAl o] HZo] AA Ao g 2=st 4~ E:]tq = dleigelLels

ATE|Z S-S 4ET S YAt B

5. AH WS A
AR F2] A it @A =297} UAARE, oA o] &
Tt Aol 7] foiAE B AESl= =97 28
g E|E Fet @49 EA4 ¢ public information
. AR Wk F2| oA 9] ‘AR JfE o] HuAd FAY

o] informativeness vs. cheap talk
oo tigt A A& %5}7] o4, 73Sl 4] o] <f
THASE epistemic game theory =HE] A77F o] Q9. common

knowledge, mutual knowledge, information partition
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70
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- Fairness and nondiscrimination, Disclosure and transparency,

Flexibility, Inter-agency coordination

wiroypsu@gmail.com
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T 1
(deviate) = o]ejo] 72 H
AAE AL, 7l2d o] B 122 A £
HE olghgr 2o

719) Abole] FE3HA| Lo} 4x s Fxol

> 12 2 7| del 7] A2

ZolFE FxOE §42

&<

=i
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Appendix: Salcedo (2015)

» two firms, infinite arrival of consumers, continuous time repeated

game

» demand shock from consumers’ type distribution

» perfect monitoring on market outcomes (consumer arrival, prices
of both firms, results on sale in history)

» pricing decisions by the finite automata

» transition function: state = p

» decoding the opponent’s algorithm stochastically

» time cost on changing algorithm

» therefore, the current algorithm stays for some time (>0):

commitment is feasible!

» Approach
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