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Lectures 12, 13: Rsolving the FD:

Repetition and Reputation

Topics (over two |ectures)

1.

© 0N UK WD

A Pricing Rivalry Duopoly Game
Dynamic Pricing Rivalry

How to A chieve Cooperation
Detection of Cheating
Punishmentof Cheaters
Repetition: The Folk Theorem
Punishment

Evidence

Real-World Dilemmas
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A Real-Life Telephone Corversation

H.P.:

R.C.:

H.P.:

R.C.:

H.P.:

R.C.:

Do you have a suggstionfor me?

Yes, | have a suggstionfor you. Raise your goddamn
fares 20 percent. [I'll raise mine the next morning.

Rdbert, we ...
Yau'll make noney and | will too.
We can't talk about pricing.

Oh, bullshit, Hevard. We an talk about any goddamn
thing we want to talk about.

In 1982 Robert Crandall (MBA, W harton) was the CEO of
American Airlines, Howard Putnam the chairman of Baniff
International Airways. (U.S. Didrict Court, CA383-0325D)
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Newpaper Warsin Sydney

In July 1975 Rairfax increased the price of the SydneySun in
the expectation that News would follow suit wit h the Dally
Mirror's price, as they had done in the past.

But for 3%z yearsNews kept the Mirror's price belaw; its
share rose from 50% © 53%, and it increased its ad\ertising
rates, which increased its annual proEt ¥ nearly $1.6m,
while the Suris fell by $1.3 m.

Then Rairfax surrendered and hencebrth the Mirror has been
price leader.

(See the New York episode in Lectue 1 aove.)
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1. A Pricing Rivalry Duopoly Game

a You (and your team) are sllers of a homogeneous,
unbranded commodity.

Qn

There is one other seller of this product in the
market.

Qn

Since the product is a commodity buyers will
automatically buy from the seller with the lower
price.

Qn

If both sellers charge the same price, then the two
sellerssplit the market.

Qn

If one seller charges a laver price, then that seller
gets all the sales.
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Demand For The Product
The industry demand for the product is as follows:

Industry Demand
Price  Quantity

$9
$8
$7
$6
$5
$4
$3
$2
$1
$0

©OCoOoO~NOUITWNEO
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ProEts and Costs

a If you price at $4 and the other team at $5, then you
make dl the sales, selling 5 units for a sales evenue
of $20. The ather team has zep revenue.

Qn

There is an average st of $2 per unit, so your proEt
would be

=80-(5B " $2)=9%10
The other team has zeo costs and so zeo proCEts,
when you undercut them.

Your aim is to maximise your team's pro(Et.

There is a prize for the team wit h the highed t otal
proCEt in the room at the end.

Qe Qn
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The Game

Qe Qv QAn Qe Qn

Qn

Qe Qn

We will play the pricing game for s&eral rounds.

Each round, you and your opposing team will
simultaneously (and secetly!) choose a price.

You will have a minute to decide your price.
Write your price on the slips of paper povided.

As soon as prices a& submitted, I'll collect the prices
and show you your pro(Ets and the ther team's
proEts.

Total proCEts will be calculated at the conclusion of
the game.

Your aim is to maximise your team's pro(Et.
You don't know how many rounds there will be.



Lecture 12 AGSM © 2008 Page 8

Game Debrief

Questions:

a

Qn

Qn

Qn

How did your game e/olve?

What signals did you send? Hw? Were they
effective? Consegences?

What did the other side do? Wty S w hat did they
mean? Your response”?

What patt erns of play can you see across the score
sheet?
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2. Dynamic Pricing Rialry

a What should pricing rivalry mean in practice?

S Should you compete by cutting price, trying to
capture market share

S or should you keep prices high, and tale a
share of (monopoly) proEts?

a Why is it important to consider the dynamics?

S Because mosinteractions in mos markets are
repeated.
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More Questions.

1.

2.

an

W hat conditions ineuence the intensity of price competition in
a market?

Why do (Ems in some markets seem abled coordinate their
pricing behaviour and to avoid price wars, while in other
markets intense price competition is the norm?

What is the value, if any, of policies under which the (Erm
commits to matching the prices charged ¥ its rivals?

When should a &m match the price of a rival, and when
should it do its own thing?

Price competition is a dynamic, drategic process: a Erm's
decisions will affect how rivals and the (Em itself behave in the
future.

What if Fairfax had understood News' i ntentions better in the
example aboe, p.2, (or the N ew York interaction several years
later)?
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Dynamic Pricing Rialry

Firms compete againand again: it's not just once off.

Actions that might have short-run bene(Ets mybecome
harmful in a repeatedsituation in which r ivals can react
tomorrow to an action made today.

A price cut today to steal market shae from rivals may
result in matching price cuts tomorrow by the rivals,
leading eventually to no changes in market shares, but
lower pro(Ets all round:a price war.

This interaction is very similar to a repeatedor iterated
PD.
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3. How To Achieve Cooperation?

: Who gains from competition?
In a market of few sellers, the customers do.

> O

Q: In some cases w'd like to facilitate cooperation, in
others competition. How?

Qn

Underlying problem is the players' incentive to cheat
on agreements to cooperate.

Q: How can such cheating bedetecte@®

Q: What prospect of punishmentwill deter cheating?
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Iran v. lrag in 1990.

(Cournot)

Consider Iran and Iraq supplying oil:

a ™Los = 2 million bbl/dg, ™HiS = 4 million bbl/day.

Qn

Cooperative 0lu
4 m bbl/day, @

tion of (Lo,Lo) = total production of
2 5/bbl.

Qn

Competitive solution of (Hi,Hi) =t otal production of

8 m bbl/day, @ $L0/bbl.

a Off-diagonal solution of (Hi, Lo) or (Lo,Hi) =6 m

bbl/day, @ $15/b

bl.

If Iran's extraction costsare $2/bbl, and Irag's are
$4/bbl, then the following pa yoff matrix is their net
returns (in $million/day).
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The Pnsoner's Dilemma (Oil cartel)

Lo
Iran’ s autput

Hi

The payoff matrix (lran, lrag) in 1990.
A non-cooperative, positive-sum game,

Iraq’s autput

Lo Hi
—
‘ 46,42 26,44
V V
52,22 32,24

with ? dominant strategy/ies.
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The Payoffs Hotted

50- |
g 4C|_ LO,H' f .......................... X, LO,LO
o .
> ! ..
g 50 -
_g 20~ Iran:Hi, Iraq:HI‘r .......................... . '.‘.T Hi,LO
©
— 14-
—1—2—=—"45——=
1020 30 40 50
Iran's payoffs

l[ran: output; Iraqg: output.
Higher outputs ® lower payoffs
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4. Detection Of Cheating

If the price falls below the cooperative (Lo,Lo) price of$25/bbl,
then there must be cheating. If it's not you, then it must be
the ather guy.

But what if ther e are more than two players or what if it 's due
to a shift in demanddown? Not so easy.

What if it 's not simple price competition?
e.g., quality, not so easily monitored (although even prices
actually paid may not be easy to monitor).

Collusion may focus on the mor transparent dimensions of
choice (such as price).

Competition may move to the less obsevable dimensions of
choice (such as quality)
S D&N's Law of Increasing Opaqueness.

Cheating mg be passiwe (e.g. not moving to increase taxes).
n-persongames: Who's the cheat?
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5. Punishment of Cheaérs

a A prisoner who turns informer may fear for life and
limb. (What of Gotti's jury members? What is
cooperation in their case.)

a Pdice may scare drug dealersinto confessing with
the threat of (what?)

Threatenedloss of reputation may be used.
Or threatenedloss of income:
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Iran v. lrag (Cournot)

Consider Iran & Irag's ail production game.

~

a lIran's temptation to cheat is $52 - 46 = $6;
Irag'sis ¥4 - 42 = ¥.

a But (Hi,Hi) ® (32,24), a $14 loss for Iran, and an
$18 loss for Irag.

a In arepeatedgamethese two losses ($14, $18), as

the threatenedloss every round of play, may be
suf(Eciento deter cheating, especial for lraq.

Without side-payments or contracts, thee is no way to
ensure cooperation in the one-shat game. Only in a
repeatedgame does there exist the ability t o punish.
Collapse of the ageed (Lo,Lo)® a high cog of |ower
future proEts.
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6. Repetition: The Folk Theorem

The Folk Theorem of game heory says that for
sufEcieny low discount rates, any price between the
monopoly (or joint-proEt-maximising) price (C,C=Lo,Lo
® 46,42) and the break-ea/en or competitive price
(D,D=Hi,HIi ® 32, 24) can be susained as an
equilibrium in the inEnikely repeated PD. (Seepayoffs
In the graph.)

A low discount rate is equivalent to |low impatience.

Fa the two-personPD, anyindividually rational outcome
(shaded area) can be suppded for sufCecientlylow
discount rates.
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To D(efect) or not to D (efect)

Need to consider mor than just one period's proEts
S Look brward and reason backwards

Depends on:

S each GErns pricing strategy (what t o do, how to
respond)

S each Erm'saxpectationsof its rivals' strategies
S the discount @ate and the time horizon

Some gneral concerns:
S How quickly can my rivals respond?

S W hat is the difference between my defection
proCEts and shared monopylproEts?
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6.1 Coordinating on an equilibrium

The Folk Theorem doesh guarantee an edauilibrium,
and achieving a desired eqgilibrium, one amongs$ many,
IS a coordination problem, such as the Battle of the
Sexes (Lectue 2).

To price cooperatiely, dms must coordinate on a
strategy,
such asTit for Tat:

4

S a variation of the ™ge-for-an-eyes rule of
behaviour

S cooperation in the (Est period (nice),
then mimic your rival's action from the previous
period

A collusive agreement would attain this S but collusion
IS illegal.
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Focal points.

Without an agreement or overt communication, the
(Ermanust (End &ocal point S a strategy so compelling
that it would be natural for all (Erms to expect othersto
adopx it.

Focal points are highly context- or situation-speciCEc.

Especiallydif(Ecultto coordinate in competitive markets
that are turbulent and changing apidly.

Sometimes &cilitated by traditions and conventions that
make rivals' moves easier to follow or their intentions
easier o interpret.
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Faur Attribut es for an Efective Srategy:

a It' s easy to recognise and follav.

a It starts out cooperating.

a one defection and you're on.

a If your rival cooperates, then you relent.

\  Not easily exploited!
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An ldeal Srategy?

a Tit For Tat manages b encourage cooperation
wherever possible, but avoids exploitation.

a Buteaws?
S Misperceptions codly : mistakes ™echo$ back
and forth
S No way of saying ™enough is enoughs

4

S And what If ther e Is more than one aher
player?
S N ot sub-gameperfect.
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a Other possibilities?

S

S

The Grim Stategy. cooperate until the other
defects, then defect for all eternity.

Tit for Two Tats cooperate until the other
player has detcted twice in a row, then defect
until the other coopeites.

Tat for Two Tits. need two successive
cooperates by the other player to stop
defecting.

Always Defect you bagard!
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An alternative?

How about:
1. begin cooperating
2. continue cooperating

3. keep count of how many times the ather side
appearsto have defected while you have
cooperaked

4. when this count becomes ™too highs, then TfT
(as punishment, that is)

The question remains of deEning ™too highs.



Lecture 12 AGSM © 2008 Page 27

Case: Price vars.

Case: David Jones
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A Matching Price Pledge
Without price matching:

Low Kmart High
Low | ,2000. 2000 ) 4000, 0
B'gW é_ = 713
High 0, 4000~ 3000, 3000
With price matching:
Kmaurt
Low High Match

Low | 2000, 2004 \4000, 0 |2000, 200d

Big W High| 0, 4000 Bnn\s\:’,ooc 3000, 300C

=

Match| 2000, 200(Q 3000, 35% 3000, 3D0(

High is weakly dominated by Match, and
Low is weakly dominated by Match,
\ Match emerges from the PD.
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Case: Hov misunderdanding can lead to price wars

It may be that many real-life price wars are not started
by deliberate atempts by one (Em to steal business
from its competitors, but instead *ow from misreads
and misundestanding of rivals' behaviour.

Such as BesanKe tyre manufacturers (in the Readings).
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6.2 Market structur e afects cooperative
pricing

1.

Market concentration (the number and

distribution of Erms),
The more concentrated the market, the greater the level

of cooperation.

Structural conditions that affect reaction speeds

and detection lags.
The greater the geed of reaction, the geater the level

of cooperation.
Asymmetries among (Erms.

Different costs across (Erm® no natural ™focals price,
and\ the harder it is to cooperate for asymmetric

(Erms.

Multi-mark et contact between (Erms.
Fecilitat es coopeation. Why?
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Conditions for collusion.

Faur reasons why a Em's response o its rivals' actions
might be delayed:

1. infrequent interactions,
2. lagsin conErming wvals' prices

3. ambiguities in identifying e xactly who (among a
group) is cutting price

4. difEculties in separating falls in sales due to
rivals' stealing from those due to unanticipated
contractions in market demand.

All of these slow the (Erns reaction time, and so the
effectiveness of etaliatory price cuts against defecting
Erms.
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Fve Moderating Ineuences:

1.

Market concentration.
The fewer the conpetitors, the less cosly to
monitor.

Lumpiness of Oders.
Less frequent sale® greater reward for
cheating.

Information about sales transactions.
Easy detection® less cheating;
secrecy® more cheating.

The number and size of buyers.
Buyers boast of deals\ more buyers® less
cheating.

Volatility of demand and cost conditions.
Higher volatility ® less cheating.
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6.3 End-game behaviour

Bawvare end-game behaviour

If players know w hen the game will end (how many
rounds to go), then there may be unravelling of any
cooperation/collusion.

But cooperation is obsewed anyway, perhaps because:
a. nho (Exed numberor
b. ™nicePlayers initially, waiting to defect, or

c. low discounting of the future, so cheating
deterred.

One good tun deservesanather. You sciatch my back and
I'll scratch yours.
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Case: The 1992 U.S. Airlines FarWar

Did Northwest Airlines (NWA) mean t o start a fare war in May
1992 that was matched and later escalated ¥ its rivals? The
fare war deepened the losses in the indusy.

Given the immediate computerised information about fares, the
otherswould know and respond: hawv to i ncrease pro(Ets this
way?

But asymmeties NWA had a poor route system, an inferior FF
programme, and a bad eputation. With high prices, NWA
would get less business than would American and Wited, with
better route structures and better FF pogrammes, and NWA
would ¢y almost empty planes.

Cutting prices has an efect not emphasised abee: if t he
Industry prices fall, total demand will rise.
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Why the price war darted...

So two beneEtsd NWA:

1. with price-sensitive vacationers,NWA's
competitive disadvantages minimised,

2. adisproportionate share of additional tr afEowith
NWA.

So if NWA could Ell its planes ony by stimulating
market demand, should do so when demand most
elastic, during the summer.

Low-quality or low-share déms may gain more from
defection (i.e. pricing low), e ven if t he higher-quality
rivals immediately match.

(See Besanko Reading 20)
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Case: Price discipline in the U.S. tobacco indusy

Until the 1990s the U.S. cigartte industry had a high degee of
concentration and pricing cooperation.

Dominant (Erms (PM and RJR) would announce the tiprice rises
twice a year, and the others would follow: much above the ineation
rate, and highly proEtable(40% margins).

But L&M's dhare had fallen from 21% in 1947 to 2% in the late 1970s
S shut-down? Leas to | ose from undercutting, by selling discount
cigs at 30% belav branded. By 1984 its share had tripled, selling 65%
of its output as discounts.

An insigniCEcant niche? But B&W los$50 m in revenues in 1983, and
In 1984 undercut L&M's discounts, as did dher rivals: L&M's share of
discounts fell from 90% to 15% by 19809.

L&M then introduced ™deep discountss 30% belo discounts, and
their rivals followed: in 1992 three segments S a premium ($69/1000),
a discount ($49/1000), and a d-d ($31/1000).
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Collapse of discipline.

Coordination of pricing in three tiers more difCEcultthan
a gngle tier, and growth In the cheaper tiers have come
from the premium tier (when the t otal market was
shrinking), with considerablesubstitution.

On ™Marlbar Hiday,S 3/4/93, PM cut its eagship's price
by 20%: Marlboro's share had fallen from 30% to 21%
over (ve years. Rductance of rivals to raise their d-d
prices: highly elastic demand and etailer reluctance.

Since then eturn of market discipline? Priceincreases
In all segments in 1993, 1994, 1995: premium prices
down 26%, discount up 8%, d-d up 48%, and
Marlboro's share up to 30% by mid-1995.
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Sustining Cooperative Pricing S Summary

Condition Yor N?
High market concentation Y
Firm asymmetries N
High buyer concentiation N
Lumpy orders N
Secret price erms N
Demand \olatility N
Price-sensitive buyers N

Y = sustains cooperative pricing
N = doesnt sustain such pricing
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6.4 Hrms' practices to facilitate pricing
cooperation

Firms themselhes canfacilitate cooperative pricing by:

a

Qe Qn

. Qnr

Advance announcement of price changes
e.g. Continental Airlines (previous lecture)
Priceleadership

Most-Favoured-Customer(MFC) Clauses (See Lecture
17 later.)

compatl leasing; aqinst oneself.
Uniform delivered prices
Strategic use of inventories and order backlogs

(See Besanko Reading 20)
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7. Punishment is Guaanteed

Examples of enforcing price collusion through a
punishment guamlantee S all in the name of
™competition.s

Crazy Eddie (since cowicted of fraud in New York) and
Newmark & Lewis and their implicit cartel:

N&L will refund 100% of the dif ference, plus andher
25%, or more in kind (asymmetric, detection of
cheating, punishment of cheakrs)

A most-hvoured-custome(MFC) guaantee.

Du Pont and its ™mostdvoured-customersclause: the
seller will of fer to those mog favoured cusomersthe
best price he offers to anyone, which made expanding
market shae more costly.
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A Choice of Punishment

Want:
a simplicity & clarity

~

a certainty: defection punished & cooperation
rewarded

Question:how severe? to (Et he crime? higher? (is it a
punishment or a deterrent?) what if there are mistakes
In detection?
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Other PD Solutions

Changing the Penalties (for Dedctors) and Rewards (for
Cooperabrs) of the PD game.

One player takes Leadership:
such as the swing producer in OPEC, Saudi Arabia.
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Experimental Evidence

In lab experiments, Cooperationdoes occur right up
until the end, or just before.

See the results of our Duopoy Game in class.

When should you defect (even when you know how
many more rounds to go)?

Axelrod: ™Doft b e envious, Don't b e the (Est to defect.
Echo bdh cooperation and defection. Dont b e too
clever.s
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Real-World Dilemmas

a

Qn

Qn

Qn

State governments conpete to attract business.
Offer excessive inducements.

Unions v. employers.
Employ lawyers

Biology: The & bowerbird's dilemma:
build own bower, or destroy others

Price matching (DJs pledge).



