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:JI —IL@ttempt to enfor(ie market discipline and reduce c{‘mpet ion

N betww a group of suppliers
I! “Cartel members agifie to coordinate their a¢t|ons | |
B

__-?.—.

:‘I o pllcels A = I I
"1 gt phares . |-& . ’ !
Hl ~» exclusive terrltorlles ir 28 ‘

'T r'
ﬁ— prevent excessive corrr,petltlon betvx/elen the carte],,meinb Is
iy fE J IR L

—
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!Collusion and cartels 2

| S have always been with us; genere‘ﬂly
' 1,1' '—| Iectrlcal conspliacy of the 1950s 1=
rbaﬁ disposal in New York :
IE cher Daniels, l\}rlldland :
¥ e he vitamin conspiracy

“‘Bui”am‘ﬂ\re expll,C|t and dlfflcult to pre
ql - IQEEC -] 1y

.E- ‘De Beers

- SM)pnﬁionferen
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| Recent events

*. Recent years have seen record-breaking fines being
Imposed on firms found guilty of being in cartels. 'For
example

... — Illegal conspiracies to fix prices and/or market shares
: | — “€479 million imposed on Thyssen for elevator conspiracy in 2007
Sy £396.9 m|II|on imposed on Siemens for switchgear! cartel in 2007
M '_—_ $3OO m|II|.on on Samsung for DRAM cartel in 2005
w1 — Hoffman=LaRoche $500 million in 1999 |
i Wilef: = $1Iio milliop i 1998 ol

== — Archer: Darlels Migland $100 million in 1996 |
A wF T
I..-.:’ |&I e .. . . - I8 3 By GhEh L _-.-I.
1 rt ] A R :
—"J.
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Recent cartel violations 2]

| hﬁlygf é“DepartmelF%EI Cartel Fines grew steadily snlge Zﬂo l

. o 2002 2003 2004 2005 2006 . -!HI-

F' (e 2l
) -
Ll ety bl | =
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hTW :mpllcat"ﬁ)ns
:t' J'H'.'—'l' els happenil

Cartels

—q-igenerﬂy |Ilegalta{|d yet firms deliberately b1‘Ea-lk t

\’pursult of proflté
° LLt'ﬁE .cartels besustamed’?

Hl E pannot be ériforced by legal means I'

Nk B ]

ust rasist the tem

.1";

: W ;I_L;_iﬁ,'._' 1y

Ttatlon to che,a} ont

J

T
lr-.n _

s o =R
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The incentive to collude

.+ s there a real incentive to belong to a cartel?
* ..Is-cheating so endemic that cartels fail?
 If'so, why worry about cartels?

-+ Simple reason

% — without cartel laws legally enforceable contractsicould be written
L1 De Beers is tacitly supported by the South African government

T g'imes force to the threats that support this cartel
—1inot to supply any company that deviates|/from the cartel

nle Investlgati

[

.~ incentive to form caqtels . 1

=k — INCengi to cheaf :
- ablllty detect cartels .. el 3 19
F 'I B lt ¢ . - i L B ..-I. .-.-.-
F -:" ﬁ SO :"'E . fq ¥
., L T
—'J.
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T = ~ Anexample

“%T& I'%;13|mplee ample E
:1.._ 3 _l two identical rnot firms making |dent|cal'pro Jcts
“*fore firm MC = $30 = il

IE “market demand is i?!| 150 - Q = | | |
; E . LTS

+ |
qlI q2 -~ .Price I"
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3§ The incentive to collude

PI‘DfIt for firm 1 |s n, = (P - C)
=0,(150-q, - g, - 30)

| =0,(120 - q; - q,) |
.T}o maX|m|ze differentiate with respect to q;:
1S oy lag, =120 - 20, -0, =077

2R T Yt 3)60 - 0,2

"

This is the best response
The best re§p§n5e functhon for firm 2 I3t R i ]

rz—' 60 q1/2 = 8 " 1
i" L i
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| The incentive to collude 2
.. Nash equilibrium quantities are g*, = g*, = 40
o Equilibrium price is P* = $70
» ' Profit to each firm is (70 — 30)x40 = $1,600.

-'|- Suppose that the firms cooperate to act as a monopoly
— "joint output of 60 shared equally at 30 units each

= price of $90
1 profit té‘each firm is $1,800
¢ But
7. "= there is an incentive ti_cheat - "
Rl '-"firfn 4*s output of 30 is not a best response to firm 2’s output of 30
el TRl i .-E' s Ropart = o T b :
t RN Rk Sl . L
r e L
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i The Incentive to cheat

. SUppose that firm 2 is expected to produce 30 units

e | Then firm 1 will produce q¢, = 60 — g,/2 = 45 units
" Fotal output Is 75 units
| = price is $75

= proflt to firm 1 is $2,025 and to firm 2 is $1,350 |
Of course ’flrm 2 can make the same calculations!
"¢ Wecan sunhmarlze this in the pay-off matrix:

. & |
| o 0

g B g Ay S R ey

Chapter 10: Price-fixing and 11
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8 [pcentive to cheat 2

Both firms have the
Incentive to cheat on
their agreement

Cooperate (M)

Deviate (D)

This is the Nash
~equilibrium

Firm 2

Cooperate (M) Devic. (D)

(1800, 1800) (1250, & ’50)

(2250, 1250) (1600, 1600)

Chapter 10: Price-fixing and
Repeated Games
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i The Incentive to cheat 3

 “This s a prisoners’ dilemma game
. =/ mutual interest in cooperating

= but cooperation Is unsustainable

|' However, cartels do form

*'S0 there, must be more to the story
=7 consider a dynamic context
'—efirms compete over time
‘oo poten1||al to punlsr' ‘bad” behavior and reward * good
— thisis@'re peated game framework
-y

o e s 2 gy
r 1'. F-- :_ ﬁ |.-'q lh- j
I - e g 4
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i Finitely repeated games

e Suppose that interactions between the firms are repeated a
finite number of times know to each firm in advance
= opens potential for a reward/punishment strategy
| ~« “If you cooperate this period | will cooperate next period”
Y|  “If you deviate then | shall deviate.”
-~ once aga-ln use the Nash equilibrium concept

.® Why mlghwhe game be finite?

* . ‘non-renewable resource - L
— proprie-ta'}\}f knowledge:protected by a finite patent
5 finitely-lived management team .5 .- 19
e s 3z = TR or i Gu g Lol B,
- B Ay TR
'

—'J.
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Finitely repeated games 2
o.. Original game but repeated twice

 Consider the strategy for firm 1
=" first play: cooperate

— ‘Second play: cooperate if firm 2 cooperated in the first play,
otherwise choose deviate

==

Cooperate (M) Deviate (D) '

Cooperate (1800, 1800) (1250, 2250)
(M)
Deviate (D) (2250, 1250)

Chapter 10: Price-fixing and
Repeated Games
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Finitely repeated games 3

o This strategy IS unsustainable
—| the promise Is not credible

 atend of period 1 firm 2 has a promise of cooperation from
firm 1 in period 2

 but period 2 is the last period
' dominant strategy for firm 1 in period 2 is to deviate

Cooperate (M) Deviate (D) '

Cooperate (1800, 1800) (1250, 2250)
(M)
Deviate (D) (2250, 1250)

Chapter 10: Price-fixing and 16
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| Finitely repeated games 4

¢: Promise to cooperate in the second period is not credible
— but suppose that there are more than two periods
« with finite repetition for T periods the same problem arises
—rin period T any promise to cooperate is worthless
|'w. % — sodeviate in period T
— but then perlod T — 1 is effectively the * ‘Jast” period
e, = _s0 deviate in T. . . and so on -
Selten S T'ﬁeorem
“1f a game|with a unique equilibrium is playedfinitely many times
v | its -solutiorts that equi iorium played|each and every timg. Finitely
repeated play of a unique Nash equilibrium;is the equilibrium of the

repeate gﬁfme | e
o

" — " P O iy T b
AR T8 ol el
.y ..__q - l‘ |
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Finitely repeated games 5

.. Selten’s theorem applies under two conditions
'~ The one-period equilibrium for the game is unigue
'~ The game is repeated a finite number of times

¢ | Relaxing either of these two constraints leads to the
11 possibility of a more cooperative equilibrium as an
alternati\';'.'e-._lto simple repetition of the one-shot equilibrium

¢ Here, we-facus on relaxing the second constraint-and
consider how mattersichange when the game is played

=-LOVET dn i:j}t-Tite or indefinite horizon

a7 - i ': a-l F 1 ”:il.l I.I_ - . : -' -~ B Gt o .-.-..

|'l' "&"IHF{H:‘_I-F -h‘ e B -.ﬁ:"_[l.j._q:_.

b P Ty

e e e e TR
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Repeated games with an infinite horizon

. Wlth finite games the cartel breaks down in the “last” period
.= [assumes that we know when the game ends
— ‘what if we do not?

'»-some probability in each period that the game will
continue

. mdeflnlte end period

" . e then the cartel might be able to continue |ndef|n|tely
AL E: —.infeach period there is a likelihood that there WI|| be a next
e == perlod
—l — sq:_good behav||or can be rewarded credlbly
i arTF bad behavior can be punlshed credlbly|

'. . : i i
FF q:r | lt ﬁ e =] = = .ﬁ :hl
L -r
£ ' "h- .
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.~ Valuing indefinite profit streams

. SUppose that in,each period net profit is m,
* | Discount factor is R

o . Probability of continuation into the next period is p

¢ Then the present value of profit is:
= PY(m= my + Rpm, +R%p?m, +...+ Riplm, + ..
11 _="valued at'‘probability adjusted discount factor” Rp

" .~ product of discount factor and probability of continuation
e | - £ -.i- |
( = ' .1- F _.-l:r E ._:il.l I. : y ¥ _-_L_; -5-]' g "-n.a ...- -
g | ¥ g - 4 " ek
= "&" IiF_{:' ﬁ hillﬁt. %
i - - o
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| Trigger strategies

¢ Consider an indefinitely continued game
| — -potentially infinite time horizon
o | Strategy to ensure compliance based on a trigger strategy
_— cooperate inthe current period so long as all have cooperated in
| every previous period
il — deviate if there has ever been a deviation
o Takerourgarlier example
— period 1: produce cooperative output of 30

— 'period t:-groduce 30 so long as history of every previous period has
been (30 0); otherwilse produce 40 in this and every: subsequent
+in] period ;

'- Pumshmén_{trlggered by dewatlon _ | T
0 e S S PT Y
o -y - . g
- B Ay { iy i
—"J.
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| Cartel stability

¢ Expected profit from sticking to the agreement is:
'L "PVM = 1800 + 1800Rp + 1800R?p2 + ... = 1800/(1 - Rp)

« ' Expected profit from deviating from the agreement is
= PVP =2025 + 1600Rp + 1600R?p? + ... = 2025 + 1600Rp/(1 - Rp)

¢ Sticking to the agreement is better if PVM > PVP/

.~ thig requires 1800/(1 - Rp) > 2025 + 1600Rp/(1 - Rp)

| = jor Rp > (2.025 - 1.8)/(2.025 - 1.6) = 0.529
v .= 0f p =[1 thisrequires that the discount rate is-less thap 89%
ik if P,70.6 this reqLLires that the discount rate i less than 14.4%

|| h'.

S o
N
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Cartel stabili

This 1s an example of a more gg There Is always a

Suppose that in each period value of R < 1 for which
! profits.to a firm from a collusived® this equation is
— -profits from deviating from the agrgsis satisfied
— “profits in the Nash equmbrlum are T
= We-expect that
Cheating on the
70l - 1t
TCD| TCN
The cartel 18 sta
= short term galns from cheating are:low relatlve ;o fong-run tosses

This is the short-run gain

This is the long-run loss
from cheating on the cartel

Rp.>

2 it a;é?te'l memberfsl value future profits (Tow dlscount rate)

[
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Trigger Strategy Issues

. Wlth Infinitely repeated games
. — cooperation is sustainable through self-interest

 But there are some caveats
= examples assume speedy reaction to deviation
| ~ e what if there is'a delay in punishment?

0 - trlgger strategies will still work but the dlscount factor will
= =have to be higher

-_—_ harsh and unforgiving

»g o—particularly relevant if demand is uncertain
y — decline in sales Emght be a result of a “bad draw™ ratheuthan

. | 9 eating on‘agreed quotas

' 13 =.sq need agreed bounds on variation W|th|n whlchthere is no

. rataliation o
3 F;_I_hrcag@ﬁqt punls_hment lasts for iﬂlnlte melid bf;ltmf
" = _—. ' ..-q l‘ i r |
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The Folk theorem

 “Have assumed that cooperation is on the monopoly
outcome
— this need not be the case

— there are many potential agreements that can be made and
sustained — the Folk Theorem

Suppose that an infinitely repeated game has a set of pay-offs
that exceed the one-shot Nash equilibrium pay-offs for each and

every firm. Then any set of feasible pay-offs that are preferred
by all firms to the Nash equilibrium pay-offs can be supported
as subgame perfect equilibria for the repeated game for some
discount factor sufficiently close to unity.

1 | __: i
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The Folk theorem 2

» " Take'example 1. The feasible pay-offs describe the
following possibilities
)

_ FI' he Folk Theorem statqutk{00R(X-F-1eg
"'_ ‘URORGI  firm may not be

1H AR Collusionon otential JESTRETIEN Y00

$20001-=##= monopoly gIVes | for the SNSRIV RIES

h firm $1800 game will be
$1600.f--as-

Nl e ek

$1500 $1600 $1800 $2000 $3600

$1800. -+
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i Balancing temptation

« "A collusive agreement must balance the temptation to cheat

« Inisome cases theimonopoly outcome may not be
_sustainable
| — .foo strong a temptation to cheat

But the folk theorem indicates that collusion is still feasible
T = there WI|| be a collusive agreement:
othat'is better than competition
o that Is pot subject to the temptation to cheat 1

i

. EF“IIH:{E,EH‘ s sl g AR Lﬁh{
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ndividual study from here on. The interesti
of NASDAQ ls|f your information only.
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| Introduction

¢ Collusion is difficult to detect
<. no detailed information on costs
— can only infer'behavior

J Where is collusion most likely?

~— leok-at the cartel member’s central problem
e cooperation is necessary to sustain the cartel
. e bu‘t'ﬂn what should the firms cooperate? -
= take anlexample | e

-l e dﬁbqolists with different costs

I ?I I.--I e | 3
_ =

Rt e | - 2 E . I'E 1 [ B "
T B _.- L o | ) ¥ . I-..: . = ¥ & - ...-
‘\.i'FI‘*:‘:'-E .lﬁrlﬂl'l ! - 1 .q--_L" 3 'TI:P-t .l.a..-q-:.
r & : . . I..-q - 'L
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i An Example of Collusion

%)

This is maximum
aggregate profit

* Suppose there are two

firms with different costs

‘o IProfit-possibility frontier

! describes maximum non-
| cooperative joint profit

= Point M is maximum 2 |- = — - S
“_ joint profit
LT Antofirm 1
v L =AM to fjrm 2
e i '-‘Tfm ”ﬂ tetal | T Ty N
: - | :-".- F-. g -.:il.. I.I- % 7 . . iy S h ...-..
- ‘_t,l |'E-q"':‘_l__l- ﬁ . il - o IEI:"E'IIEI_.:' :_
. = Y l
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Example of Collusion 2

 “Suppose that the Cournot ™
' equilibrium is at C
le ' Collusion at M is'not
_ feasible
% ¢ firm 2 makes less than
] atC
oA side-payment from I
to 2 makes collusion
i feasiblé on DE
T e +-With no side-payment
_ | eollusion confined to AB

Tm

R e
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Market Features that Aid Collusion

» Potential for, monopoly profit
.—-demand relatively inelastic
. =l ability to restrict entry
_ e common marketing agency
|' ' — persuade consumers of advantages of buying from agency
f members
e low search costs
T » seeurity
. _1_e trade-association
Ak [FE antroI access to the market "
| e persuadel consumers that buying from non-members
— ¥ i ‘I IS risky
a: N o use marketlng power 1 .. e (g SR
1« FI ":' ﬁ = ST TR .TI:.'t .I'|:|_ :::'I
E - N
: . |
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| Features Aiding Collusion 2
. Low costs of reaching a cooperative agreement

—-small number of firms in the market
 lowers search, negotiation and monitoring costs
» makes trigger strategies easier and speedier to implement

I'*— similar production costs

LU  avoids problems of side payments
v =.detailed negotiation
— mlsrepresentatlon of true costs

— lack of significant product differentiation

¥ agam simplifies nfgotlatlon don’t need to agree prdces
k) quotaﬂ for every part of the product spectrum

r'l'l',h" ..th' o | _.'-..:_“.. | ¥ s

¥
o -
k] Sl o
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| Features Aiding Collusion 3

o Low cost of maintaining the agreement

— use mechanisms to lower cost of detecting cheating
! « basing-point pricing

|'»— Use mechanisms.to lower cost of detecting cheatiF
uy * most-favored customer clauses
il I guarantees rebates if new customers are offered Iower prices
i T meet—_t e-competition clauses
7. .= '* guarantee to meet any lower price

-
2] =l removes temptaltlon to cheat
. Iooq ata S|mple example ol 3 | o —.
I"l_l:' E I&I' : I - '-:1 . 'T-J' . .'.a B4
gy = P! =g
IE"I-- i‘" F ﬂ :ht L %
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Meet-the-competition clause

N

+ the one-shot Nash equilibrium is (Low, Low)
+ meet-the-competition clause removes the off-diagonal entries
+ now (High, High) is easier to sustain

High Price Low Price

High Price 12, 12

Chapter 10: Price-fixing and
Repeated Games
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Features Aiding Collusion 4

o Freguent market interaction
- = makes triggeristrategy more effective

% Stable market conditions
u, — makes detection of cheating easier

-~ \With uncertamty need a modified trigger strategy
_ o T pumjsh only for a set period of time
ol (R punis&i only if sales/prices fall outside an agreed range

— .-
-
| o 0

.‘-.' i 1 ;
n _ I| Al il
- L - 1 ] o

. pa R 4 ) [
R R A e .
By Ty - ] -~ ST EE . =2 .q_..
r*“'-_.__ T
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~An Example: Collusion on NASDAQ
« NASDAQ is a very large market

e Traders typically quote two prices
— “ask” price at which they will sell stock

~ —'*pid” price at which they will buy stock
| o at the time of the analysis prices quoted in eighths of a dollar
¥  prices determined by the “inside spread”
2 ==lowest ask minus highest bid price
| —_profit onthe “spread”
e . differerce between the ask and the bid price :
s c':o'mpetit on should result in a narrow spread

* butjanalysis seemed to indicate wider spreads .
— ingi ide spreads had:high proportion,of “even e‘ghths

-. - . I
FF -l::l i 't ﬁ P e .ﬁ :"[ ._
£ Sl
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Collusion on NASDAQ 2

o;. Sggestion that this was evidence of collusion
— NASDAQ dealers engaged in a repeated game
s, = past and current quotes are public information to dealers

4}, |-~ sodealers have an incentive to cooperate on-wider
- '"spreads |

.. «" Liook at an example
[~ ¢ | i -_. | _1
ey i.; Wiy & s ,_" ok I'}a
i B
3 i
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& Collusion on NASDAQ 3

| £ < g i

i [ | 3 P

-'lSuppose that there are N dealers_m ‘stock
= dﬁler | has ip ask price a; and a bid HFICIE b:

a“l |rIS|qie ask a is the minimum of the|a, I [H

K

S [ bid b i is the maximum of the k
"I —_inside sl',p_read_ isa—b = i !

Chapter 10: Price-fixing and 39
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| Collusion on NASDAQ 4
+.Since inside'spread is a — b
. < demand for shares of stock by those who want to
. purchase at price a Is D(a)
;,l ~~supply of shares of stock by those who wish to sell at
4 price.b is S(b) |

|l —'both measured in blocks of 10,000 shares
— assume D(a) = ZOP —10a; S(b) = -120 +10b 4

-
| o o

[

4, : _ 1 ¥ -
o m e p o J E i
9 & 'F* _E L Ealt v v
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Collusion on NASDAQ 5

. T\}vo other assumptions

—"'1." dealers set bid and ask
prices to equate demand Price
and supply ¢ 20$’

: » do not buy for inventory
"~ 50200 - 10a = -120 + 10b
44 — which impliesb =32 -a
-— only (é_s.k_, bid) combinations o
_'that we need consider are
[(20, 12);{(19, 13), (18, 14),

. (27,15), (16, 16)] 12 o i
o+ 2 'D“ealerﬂotquotlng ’nside i
- spread gets|no businessyr = 0 T ok 0
"other?ghﬂ% [He,ﬁeequally gl Qua{;w{rlded (10,000)
2 R g
I e e TG W,
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Collusion on NASDAQ 6

. Vélue of this stock v defined as price that equates public
demand and public supply
. 51 v=16 (or $2.00)
—' quantity of 400,000 would be traded
| Aggregate profit is
nl = revenue from selling at more than v
..~ 'reventigsfrom buying at less than v
n(a, b) =(a = v)D(a) + (v - b)S(b)
Recall that D(a) = S(b) so that b =32 — a so that :
(@) = (a.+ b)(200~ 100a) = (2a - 32)(200 - 10a) or "

St

3
< 0 g(a) =¥a 16)(20 a) | _
i - -. : I"l_ _I,E'I F, . ._ . : -. s | B
r 1" '1?_""'1;.5 ﬁ - f:hil fq:'il .
. — .}
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| . Collusion on NASDAC

o Th|5 glves the pI‘OfIt Is this sustainable or
s there an incentive to

Ask Price a Bid Price defect and quote a
b=32-a lower ask and higher

Chapter 10: Price-fixing and 43
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Collusion on NASDAQ 8
* \We have the pay-off matrix

Norman Securities (ask, bid)

(100(N-1)/N;
100/N)

(75(N — 1)/N;
75/N)

N
(o
Q
Y
=
)
'5'5
23?
=
3\./
=
N
)
—
<

(16, 16)
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— =

Is (18, 14) sustainable

We now have a in an indefinitely
prisoners’

dilemma game

(100(N-1)/N;

) 100/N)

(75(N — 1)/N:
75/N)

17 ]
(o
QL
Y
=
)
'5'5
23?
=
bv
=
~—
)
—
<
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Collusion on NASDAQ 10

Suppose that the probability of repetition from period to
period 1s p and the discount factor is R
Tlhe pay—off to Norman from cooperation is:
=(1+pR +p?R?+...)100/N = 100/(N(1 PR)

The pay—oﬂ‘ 'fe cheating with a trigger strategy is:
PVd = 75 + (p? + p?R? + ...)75/N = 75+ 75 pR /(N(1 - pR)
3N -4 | 1
| 3N -3 q

b Jehg e R g

bR o - . _ .

2 1. . 5 — ﬁ ; et
- e e %
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Collusion on NASDAQ 11

Al the time of the original analysis there were on laverage 11
dealers per stock
'~ /with N = 11 we need pR > 0.966

~ —lwith N= 13 we need pR > 0.972

I''= collusion would seem to need a very high p and high R

LU  but the time period between trades is probably lessithan an
rrhougy,

* SO p is| approximately unity
"3 - and the relevant interest-rate is a per-hour interest rate
. - |n tLj_ns setting ph being at least 0.99 is not unreasonable

Collusmn would indeed sgem to be sustamabl}e

r I@“colr’l'ﬂon was Ectually admltted but cora‘maﬂs to‘_
trading Qrocedures were agreed. i
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| Antltrust Policy & Collusion

. Ideally, antltrust policy can act to deter cartel formation
 Toido this, authorities must investigate/monitor industries
and, when wrongdoing is found, prosecute and punish

'I — However, the authorities can not monitor every market.

1. —=-So, for any cartel, there is only a probability that itwill be
* investigated and discovered

| .=-Assume: |Probability of investigation is a;

o Ao ‘Probablllty of successful prosecution glven
' Jinvestigation is s

- ‘IPunlshment 1 successfully prosecutTd if-fine, F_

r‘l‘i'ﬂr‘ .t'ﬁ = B A
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- Antitrust Policy & Collusion 2

« .. Combining our investigation and prosecution assumptions'with our
earlier model of collusion yields the following expected profit for each
cartel member as

M — ask + 1—&
| V0= —£
1-p(1-as)
* Tn.our earlier analysis a = s'= F = 0. Itis clear in examining the above
v, equation that an increase in either the probability of investigation a, or
o ITthe probabiqty of successful prosecution s, or in-the punishment |

fine F,.will decrease expeclt_ed cartel profits and so make cartel
formatien lessJikely !

« MORAL.: Policy against cartels works by deterring their formation in

the first place and not perhaps so much as by breaking them up once
they happen
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. Antitrust Policy & Collusion 3

« . Which tool the authorities should rely most on—a, s, or F—
depends on a number of factors.

Even a small fine 'may do the trick if the probability of
|detection and prosecution as is high enough.

_However, monitoring, investigating, and prosecutingiare
_wexpensiveswhereas fines are relatively costless to impose. This

_|! 'suggests t_h_' optimal policy will cut back on expensive
= ‘detection et)f)rts and balance this by imposing heavy flnes for
Ithose-eartelg.that are detected.
g L I8
i | & =i | == , < :_
r L 1 = i -_.-l:| lh' | 4
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H Cartel Detection

" Cartel detection Is far from simple
. — most have been discovered by “finking”
(i even with NASDAQ telephone tapping was necessary

o) If members of a cartel are sophisticated they can
. ‘hide'theeartel: make it appear competitive

:r n

; | .
R

_| .I-._l:l

i z -.:-.-'a'-.. o ! : i - L |.I

o Wy R R
r ‘\ F_- :_ ﬂ 3 'L .
L B e e P
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| Cartel Detection 2
¢. “the.indistinguishability theorem” (Harstad and

Phhpsl991)

-' ICl/Selvay soda ash case

| “e accused of market sharing in Europe

uy * N0 market interpenetration despite price differentials
e de"T.B:r_]se: price differentials survive because of high

transport costs
o ~ » soda ash has rarely been transported so no.data:on
: ._trans ort costs afe available 1

. The Courﬁot madekillustrates this “thqurem

by A& o T AR
2 1 L ¥ ' -
—'J.
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Cartel Detection 2

Indistinguishability Theorem @rt with a standard Coum(h
model: C is the non-cooperative

equilibrium
+ assume that the firms are
colluding at M: restricting output

+ M can be presented as non-
collusive If the firms exaggerate
their costs or underestimate
demand

+ this gives the apparent best
response functions R’; and R’,

+ M now “looks like” the non-

T e i ql.Ecooperativeequilibrium J
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Cartel detection 3

« ‘Cartels have been detected in procurement auctions
— bidding on public projects; exploration
— the electrical conspiracy using “phases of the moon”

| “ « those scheduled to lose tended to submit identical bids
| o byt they could randomize on losing bids!

Sugges?ed that losing bids tend not to reflect costs
T = correl:]e losing bids with costs!

o _Is there ajway to beat the indistinguishabiity theorem?
-k - OshonTe and Pitchi suggest one test

[

Wiy e oS gt

[ tb L e

I e e O R,
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Cartel Detection 4

o SUppose that two firms
. 5/ compete on price but have capacity constraints
- choose capacities before they form a cartel

-|' Then they anticipate competition after capacity choice
g CO||USJV€ agreement-will leave the firms with lexcess capacity

- uncoordmated capacity choices are unlikely to be equal
«—one firms or the other will overestimate demand

= so.both f rms have éxcess capacity but one has more excess

L | -
|| ok

r'll‘,:.-g ““'ﬁ R S ;_, Rl T

E 1 - E g

I~ e e O R,
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Cartel Detection 5
¢. S0, firms enter into collusive agreement with
different amounts of spare capacity

o [f so, collusion between the firms then'leads to:

| = firm with the smaller capacity making higher proflt per
unit of capaC|ty

—this unlt profit difference increases when joint capacity

s Inereases relative to market demand |
- | 'l -_- | (=i -1
-t K |
| I 1 I i-| 'i i " |. . : . - . | . ..-I. ...- . '
*_tﬁ..'ﬂ'_l:q...h_'_g..&'-ﬁ. e
E B — et
. it ¥
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An examnle: the salt duopoly

BS is the smaller

Bri firm and makes were suspected of operating a cartel
more profit per
: The profit
BS Profit 7065 7622 10489 101 difference grows

WP, Profit 7273 7527 6841 62 with capacity

BS profit per urit of capacity . - 86 93 @ 12.7 12,
WP profit per unit of capacity 6.6 69 6.3 5.8=g 5.7
Total -Cap_ér(_:ity/Tc_)lal Salesy | % 1:5aimldl 17 104 1.9

~ BS capacity: 324 Kilotons; -* WP capacity: 1095 kiloto|n3r '
5 i S = o e 1

But will this test be successful if it is widely known and applied?
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Basing Point Pricing

Then it was priced at

= the mill price plus
. transport costs
from Pittsburgh
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AAntitrust Policy: Leniency/Amnesty

e ‘Play the cartel members against each other by
offering amnesty or leniency to the firm that
~iprovides evidence to indict the others
by

I« ‘However, the possibility of avoiding' penalties
- increases the ex-ante value of joining a cartel

»-May lead to the formation of more cartels even
=7 as-more|a caugh}. and prosecuted ~ ',

i 0L i

L g

. e et T8
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Evidence on Leniency

15 :'O'nly real world data is on cartels that were
caught, which is not a random sample

_* 'Hinloopen and Soetevent (2006) test leniency
_,l programs in a laboratory experiment
_#" They-found that leniency
- Mad_e"-cartel formation more difficult
. ="Made defectionlmorelikely v Lol
= Made defecting firms defect more

abAII’rﬂr rgrﬁworked to lower prgceé

[
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