ALL GAMES CAN BE ANALYZED
AS SIMULTANEOUS-MOVE GAMES
IN WHICH PLAYERS MOVE
AT THE SAME TIME,

JACE WANT TO
PLEY st

WE CAN ANALYZE SIMULTANEOUS-MOVE GAMES BETWEEN
TWO PLAYERS USING A PAYOFF MATRIS,

ANOTHER EXAMPLE OF & SIMULTANECUS-ROVE GAME
IS THE GAME OF CHICBER,

Klein and Bauman

"Game Theory" (chap:.6)
from: "The Cartoon introductio
to-Economics ,
FSGBooks; 201

SUBE, CLYDE,
AT TIIAES

IN CHICKEN, EACH PLAYER CHOOSES TO EITHMER DRIVE STRAIGHT AT THE OTHER CAR AT TOP SPEED
OR CHICKEN OUT BY TURNING AWAY,

BACH CHOICE FOR Lo BND BACH CHOICE FOR

.. AND THE SUTCOME FRom

?%é% ggﬁgg%giﬁ?%@ THE SRCOWD PLAVER GETS THOSE CHOICES APPEARS AT THE
o & COLUMM, ITERSECTION, -

YOLE CAN SEE
THE 4 POSRIELE
GUITCOMES v THIS
PAYOFF BATRIX,

fir o
e

o

HERE'S A SIMPLE EXAMPLE: THE PAYOFF MATRIX
FOR ROCK PAPER SCISSORS IF MOG AND OOGA PLAY FOR $5,

W

WAIT A
MNUTE, |,
.. BAAYEE THIE
EBRECY SUCH A
GREAT IDEA,

THE PRISONERS’
DILEMMA!

L
.

L

.

S

.
o

o
.
e

e
.
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THE STORY OF THE PRISONERS’ DILEMMA BEGINS WHEN
TWO PEOPLE, BUCK AND PENNY, ARE ARRESTED

500

FOU'RE BOYH
LEHDER AREESY FOR
BANK ROBRERY!

LUST WANT TO
G0 BOBE

§ BUSS WY FAIALLY,
LET M5 DUT
OF HERE!

THEN THE POLICE CHIEF COMES AND TELLS EACH PRISONER THE SAME THING:

LoDk, | CAN'T SO UM GIVING YOu

CONVICT EITHER OF Eae CEE
YOU FOR BANK ROBBERY BACH THYO CHOICES:
UNLESS | CAN GET AT YOU CAN BAY OM THE
LEAST ONE OF 90U 10 OTHER SUSPECT .
TESTIFY AGAINST

THE OTHER! i OR YOU CAN
A CLAM P BY
REMAINING

SHENT,

WHATS
THE CATCH?

THE CATCH IS THAT THEIR JAIL SENTENCES DEPEND ON WHAT BOTHM OF THEM DECIDE,

TSONER AND
s g
AP,

LYo BoTH
CET 10 PEARS
g8 Jli,

3 A4 LR
g&i?%%i?%% L POU GET 20 YEARS
ON YOU., i JAIL FOR THE
ROBBERY, AND SHE
GETS OFF FREE,

C .

YO0 RAT ON THE
OTHER PRISONER AND
SHE CLAME LR

L PO GET OFF
FBEE BUT SHE GETS
2O YEARS N JALFOR

THE ROBBERY,

AND I YOU BOTH

ClamMuP
, : , P GET You

Lo YOU BOTH GET - convieTED FOR
MSA LITTESING OF

FORSPOILING By SUMETHING

STUDY THIE
PAFOFF
. . o Wi PAYOEFE ARE
70 B8 OUT OF MATRIS!  yheor e gais
v § % # - v
JAlL AS FAST AS AND THEY'RE NEGATIVE
POSSIBLE BECAUSE SPENDING
o THAE IN JAL 1S BAD,
L WHAT
SHOLLD |
§ P ’ RAY CLAM P

BAT

LLAM




TIWO THINGS MAKE THE PRISONERS' DILEMMA SPECIAL, THE EIRST IS THAT EACH PLAYER HAS
A DORMINANT STRATEGY IF THEY JUST WANT TO GET OUT OF JAIL AS SOON AS POSSIBLE,

i
!
H
%
¢

e

HAVING & DORIRART
STRATEDY MEANS THAT
YOUR BEST CHOICE 1S BLwayS .
THE SAME L
LMo BATIER
AT THE oTHER
PLAYVER Boisl

TO SEE THE FIRST PRISOMNER'S DOBMINAMNT STRATEGY,
WE JUST ASK Him THESE QUESTIONS:

I PENNY CHOOSES

TO RAT OM yOuU 7O AT o8 BER, BECAUSE

WHAT'S YOUR BEST THEN | GET TN YRANS 8V JAlL
WSTEAD OF THE TWIEINTY |

CHOICE? GET IF | CLAM 1P,

AWD IF PENNY CHOOSES

TO %g@?@@ WUIEY, 10 BAT OH HER, BECAUSE
WHAT'S YOUR BESY THEN | GET SER® YEARS
JAIL INSTEAD OF THE ONE §

CHOICE? .
B GET IF 1 CLag 1,

REGARDLESS OF WHAT PENINY DOES, BUCK CAN MINIMIZE HIS JAIL SENTENCE BY RATTING,
SO RATTING IS HIS DOMINANT STRATEGY,

 wemevER .
WHAT BucE poEs,
- ENNY CAN MM
BEB AL SENTENCE Y
RATTIG ON BB

 A/pomiNANT
| STaATEGY ToO!

OND THING THAT MAKES THE PRISONERS' DILEMMA SPECIAL IS THAT
DOﬁfiiﬂ\l,ﬁzﬁfE é%iTEG!ES LEAD TO AN OUTCOME THAT IS BAD FOR BOTH PRISONERS!

| SRS

THAT'S

T8 CEURE TO BOLLOW MY
PR GOING TO FOLIC YERIBLEY

DOAMINANT STRATEGY,
SO F CHODSE 70 BAT

FWED BOTH
CLARLED UP, wE
WOULD HAVE BACH
GOTTEN OMNLY ORNE
PEAR N JANIS

HAHAT YoU BACH:
GET TEM VEARS
B Lt

A GOING 1O
BET ON HIA

ON HER! o Toor

' DILEMMA FEATURES m%
HE LANGUAGE OF ECONOMICS, THE PRISONERS' DI §
glo'nltlmAnr STRATEGIES THAT LEAD TO A PARETO INEFFICIEMT OUTCOME. . E

BOMBNART STRATEGIES
LEAD BOTH PLAYERS TO
HAT OB BACH OTHER, |

... E¥YEN THOUGH IT

OULD BE A PARETE
HAPROWERENT ¥ THEY

BOTH CLAMMED UP,

RAT

AND IN PLAIN ENGLISH, THE PRISONERS' DILEMMA MEANS:

vos

THAT WHEN WE EACH 4
ACT IN OUR INDIVIDUAL
SELF-INTEREST, ., w

,,,,, L TUE OUTCOME IS




ECONOMISTS USE THE PHRASE PRISONERS’ DILERMBAA TO REFER TO ~ .
THE PRISONERS' DILEMMA CAN HELP
ANY SITUATION WITH A SERRELAR IRCENTIVE STRUCTUIRE, ‘ US BETTER UNDERSTAND LOTS OF

MUTUALLY DESTRUCTIVE
BEHAWVIOR. ..

HEBE'S 4 GEuBC
PRISONERS DHEMM

B 8 THE STORY ABOUT THE
ARETR:

PRISONERS, SRl &
WAS TO BT AND CHOWNE
B waAS TO CLAM up,

2o

4
! TOO BAD WE DONT

{ AL IR Z ES) : - i :
ﬁggz%;g%@iﬁgg% cAmEFoR 1 BOTH CHARGE HIGH | THEN WE'D BOTH
LIS M ATTRCT M mET PRICES, THOUGH...., MAKE IRORE

Eowey!

WHAT THESE SITUATIONS HAVE IN COMMON IS THAT
THEY ALL HAVE DOMINANT STRATEGIES

IF SHE CHOOSES &, |
WHAT'S TOUR BEST CHOICE 4, ...AND ARMS RACES BETWEEN TWO NATIONS,

CHOICE? g‘jﬁ%ﬁﬁ%&ggﬁ & BAD
) CUTCOME 18 BETTER

: FOR ME THAN THE TS ABACE SOFWERE " S B COLLD SPERD
Y ORST OUTCOME BEHING WE NEED TOD CATCHUP, YOULKNOW, girg @?% %igf;%m %*5’%

...... y AKD IF WERE AHEAD WE nEED  SAME FOR BOTH BURT FEWE G o
L ) 0 I WE BAD WE WEAPONS SOMETHIG JADRE

TO STAY SHEAD! L . LsERI

AND IF SHE CHOOSES
B, WHAT'S YouR
BEST CHOWCE?

EHOICE 4,
BECAUSE THE
BEST QUTCOME
A7 15 BETTER FOR M
e N THAN A GOOD

[ ] CUTCOME,

WE CAN EVEN GENERALIZE THE PRISONERS' DILEMMA TO SITUATIONS INVOLVING
MORE THAN TWO PLAYERS, LIKE WHEN PROFESSIONAL WRESTLERS CHOOSE TO USE STEROIDS:

WECTING STEROIDE 15 s BeEneBony

¥ DOMINANT STRATEGY ~ ELSE'S DOMINANT -

BECAUSE | NEED TO HAVE THE  STRATEGY 100, . L EVEN 1 STRRORS
RFUL ARE . WIGHT MARE

Mans popnpt : BALD AND IMPOTENT,

... THAT RESULT IN PARETO INEFFICIENT OUTCOMES FOR THE TWO PLAYERS!

CHOWE RS
M DOMBIANT
STRATEGY Y00,

BUT wriEn wE Bonl
CHOOSE & THE OUTCOME
IS BABEFOR BoTh
GFusE

THIS GENERALIZED PRISONERS' DILEMMA S
CALLED THE TRAGEDY OF THE COMMONS,



AS WE SAW ON PAGE 1, ANOTHER EXAMPLE OF THE
TRAGEDY OF THE COMMONS IS TRAFFIC CONGESTIO

IN CITIES WHERE COMMUTERS CAN CHOOSE BETWEEN BRIVING AND TARING THE BUS,
DRIVING IS OFTEN A DORMIMNANT STRATEGY,

FEVERTVONE LT ‘ HND F EVERVONE BLSE
SRIVER I coms o . TAKES THE BUS I'W
TODHVE, S T TARE » - ‘ SEFIMITELY GONG
L Tor Vel
BUS,

SO EVEN THOUGH THE COMMUTE WOULD BE
MRUCH SHORTER IF EVERYONE TOOK THE BUS

.., WE GET TERRIBLE TRAFFIC BECAUSE EWERY ORMIE
e = ; FOLLOWS THEIR DOMINANT STRATEGY,

AND T CAR READ MY
ECOMOMICE BODE o

L THIS S TRAGER };;fjff‘?é’g o
SWESMET ol Bed . P ARETe
‘ TElE Bus " RS TNCY

HETE

FCACE,

THE TRAGEDY OF THE COMMONS IDEA ALSO DESCRIBES MANY
ENVIRONMENTAL PROBLEMS., ..

ces I-’KE ovERF'sH'NG-' N {}g‘ws?ﬂ @3 v?m%ég: @ggﬁ}; i
e 2 St SEEE 78 ‘m
RE'S PROFTT TAAKIBAIZE WIS PROFIT, BUT
MADE: TOG MAUCH FISHING CAN

DESTROY THE FISHERY
FoR FRliRyORE

AND CLIRRATE CHANGE,

see

PUKE CHESD
EERTRLIEER

NEORTUNATELY,

! HKE CHERS THEY'RE NOT GOING
. ECTRICITY] FLIKE CHERE ! %:% Efﬁf ¥
GasELIpEE ro B4 5

IT MIGHT EVEN HELP US UNDERSTAND WHY ENITIRE ECOMOMIES SOMETIMES CRASH,

| TS THE PARADOR
V't WORBIED | MIGHT GET %@%ﬁ ' OF FLRIET
LAD OFF, SO £ {ﬁgz&ig Toe B i BviRviosy
O T e ; THREE! STOPS SPENDING
NEP] : : : VG
Mawen . BONEY. IAORE PEORE

; WL BEFIMITELY
: GET LA OFF!

FORTUNATELY, THE NEWS IS NOT ALL BAD. ..




ONE PIECE OF GOOD
NEWS COMES FROM THE

COASE THEOREM,

WILL CONTRUE TRADING
TREY BEACH A PARETD

EERCHERY DUTCORE

THE COASE THEOREM CAN SOLVE THE PRISONERS' DILEMMA EF THE PRISONERS
CAN TALE TO EACH OTHER AND NEGOTIATE AN AGREEMENT,

PRSY, LET'S MARE A
DEAL 80 WE BOTH
KEEP GLEET, THAT way
WELL BUTH GET OUT
A VEAR!

SOANDS LRE 2

GOOD MAN . BARN, | SHOULD

o HAVE KEPT THEM

Lo BUT WELL HAVE TO W EEPARBATE
FHAURE OUT A WAY 10 . CELLS,

MAKE SURE WE BOTH o
KEEp ouR worp! B oomlG A o

NEGOTIATED AGREEMEMNTS CAN ALSO SOLVE THE TRAGEDY OF THE COMMONS!

THE PLAYERS JUST MEED YO
FIND A& WAY TO AUGN THER
NDIMDUAL iMeEN TIpE T
WITH THE GOALS OF THE :
SRPUP AS A wrHoLE:

WEALL acREE TO

KEEP THE FisHERY
SUSTAINABLE, . SRR URING
A TRADABLE

PERAGY RYSTEM!

WE ALL AGREE TO
SUBMIT TO STEROID
TESTG, . L BRDTO

BAN ATHLETES
WHO PALS

WEALL AGREE 7O
HAPOSE A CARBON T8¥

Ol FOSSH FUBLS i WEDONTIRE It

BUT ITE BETTER THAN
RiSG SeatevaLsl

R PIECE OF GOOD NEWS IS THAT .
ANOTHE GAMES AREN'T LIBE THE PRISONERS' DILEMMA,

TS OF SIMULTANEOUS-MOVE

i
¥ e

"DEPENGS ON WHAT THE UPPOSED TO PLAY
i : DEPENDS ON WHAT THE SUPPOS
g STRATEGIES... . STHES PLAYER DOES,

... AND SOME GAMES WITH DOMINANT STRATEGIES
DON'T HAVE PARETO INEFFICIENT OUTCOMES,

- LIKE ROCK PAPER SCISSORS, U MEAN MOG
T ANT WHERE YOUR BEST STRATEGY ALIWAYS

ROCK?

LIKE THIS GAME, i THIS PAYORE
WEICH MGHT BECALLED L AR OUR
THE PRISONERY SN IMCERTINE IS TO
BELIGET, < COOPERATE B

L

o PSS

CHOOSING At

UT THE BEST NEWS OF ALL IS THAT SOME PRISONERS' DILEMMA
BT T SITUATIONS HAVE UNE#PECTED BENEFITS!

ESPECIALLY IF WE TAKE A
BROADER PERSPECTIVE ON
SITUATIONS LIKE THIS ONE .

CHARGING LOW PRICES
HELPS BUE ATTRACT MORE :
CUSTOMERS, &&?ggﬁ&




WE CAN SEE THESE URNERPECTED BEMEFITS MOST CLEARLY
IN THE CASE OF TIWO COMPETING BUSINESSES WHO EACH
HAVE A DORMINARNT STRATEGY OF SETTING LOW PRICES,

C8 GOING TO SEY {RAGUING T0 SET
LOwar PRICES FOR MY LESW PRICES Fon Y
HOT DOGS, HOT DOGE

DIHERBWISE USC AR : OTHERWISE Bava

WL STEAL My WILL STEAL My
CUSTOMERE! CHSTOMERS!

FROM THE NARROW PERSPECTIVE OF THE BUSINESSES,
THIS IS A CLASSIC PRISONERS' DILEMMA SITUATION

X

BOTH FLAYERS HAVE &
DOMINANT STRAYESY
THAT LEADS YO 4 PARETD
EREFFICIENT OUTCOME
FOOR THEM,

SET LOW PRICE SET HIGHER PRICE

o ﬁimm o
- Mot Pko"%‘;c

iF THEY BOTR SET
HIGHER PRICES,

THEY'D BOTH MAKE
MORE MONEY!

S ASIF AN IHWSIBLE

DONTT THANE WiE~
) HANE WERE CUIDING GEE THANKS PR JUST TRYING T0
HEM PROVIDE BB Y a0l

PRICES! PROFIT.

SELESH
dERES

CHAPTER 9

AUCTIONS

WHAT THE HECK
B8 THIS THING?

T DUMNG,
§BOUGHT T
ON EBAY,





