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Bargaining :

. Bargaining (#mi2E '51EB=®E] ! )
— Process by which economic agents agree on the terms of
a deal (1ERERISTAGY « ERZZHBRE)

« Common even in competitive markets

- The pit market in NYSE/market experiments
(BMEETREHRIFHETRER > fINANKRTHRYRR Z N5 )

- Edgeworth Box (mAg2mskHzEss | ) was created to show
range of possible bargaining outcomes

» Have you ever bargained with someone? o

- {FERAABFIES ? 2 ?%%Eﬁ;ﬁ;;ﬁg
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Bargaining ZHEF!

» Nash (1950, 1951):
— (Cooperative) Nash Bargaining Solution (z=srsa62 )
— (Non-cooperative) Nash Equilibrium (z=#r9t)

« Nash could have won two Nobels...

« Nash Program: Is NBS the NE/SPE of a particular
game? (=0 : NBS 25 A5ERM NE/SPE?)
- Yes: Binmore, Rubinstein and Wolinsky (1986)

= KKk ).

. References (2ZEH
_ BGT, Ch. 4, HEE, Ch. 4, MGS, Ch. 23

# 5 OpenCourse@are
, T BOK B R 3R




5 NBS FI3F&1FTER,
1. Unstructured Bargaining Experlments

- Free form procedure determined by players

— Closer to naturally occurrlng bargaining
TARAERFIFINERE » BIZLER L3XF!

2. Structured Bargaining Experiments

- Procedure specified by experimenter

- Game theory makes specific predictions
- mITUBHIEER

- HESEFER

¥ FHE

f#UEi AR o

oo\t

2 Bargaining Experiments mifEskHIE R

« Cooperative NBS vs. Non- cooperatlve NE

= NE » AR
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Negotiation Research 7@ sXFIFH 3T

3. Negotiation Research in applied psychology
— See review of Bazerman et al. (2000)

+ Bazerman, Magliozzi and Neale (1985)
- Negotiate over several issues (ex: price/quantity)
— Free form communication with fixed deadline

- Prlvate pomt schedule (dep. on each issue)
- JOEEMZE - € BHEBRCHEMEr A » T—EREBHREEFR 0 EBETER
g&%—rﬁﬁ i1} (755%,,2 EBIJ)J:LB?:TNJ
» Results: Deals not Pareto-efficient

- Affected by systematlmeu ristics and other cognitive variables

(unrelated to game)
- R EANGEAANE AR EANKE ZR ER R EE ¥ OpenCourseWare
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Negotiation Research 1#mEERFIFRZT

« Why not much overlap? (zmesxg2)
- Game theory assumes too much rationality
- Solvable games are too simplified

- Hard to apply to Negotiation games
- ERE#HExTEEN > BEHRERNKEE » RERATHEAR

EJI:IHH1EX
. Like 2 traditions of experimental economics
- Game experiments are too simplified

- Hard to apply to market experlments
- 1FUNERHEREXEHE » REAERmRFBEAMEERIGR

« Buttheresearch questions are the same!

— 41H L E'EE'— x | OpenCourseware
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Unstructured Bargaining BHF

 Test: Nash Bargaining Solution (NBS)

- The point maximizing the product of utility gains (beyond

the disagreement point)
- WetaxFIEE (NBS): EEF R REBGEE A A B M= AR AR

Only point satisfying 4 axioms:
1. Pareto Optimality (=4 « FZEIMEREETE)
2. Symmetry (%% « A2 A FESEETE)
3. Independence of Irrelevant Alternatives (lIA)
4. Independence from aftine utility transformation.
i - PR




Nash Bargaining Solution (NBS)

S* — arg Imax ( d1 = dl)(ﬁﬁg = dg)
(illl iEQ)ES

o o=arg max  uy(zy) —ui(dy)][ua(z2) — uz(d2)]
Satisfies:  (*»*2)S

1. Pareto Optimality (=it):
2. Symmetry (#8):

dl = dgj ($1j$2) cS = ($QJ$1) c S*
3. |lA (Independence of Irrelevant Alternatives; 5 285\ HRED:EIE §2 &)
S* solves (T, d) if S* solves (S,d) and S C T
4. |AT (Independence from affine utility transformation, A%

BRENE): (1) = Ar + B, us (1) = cg;JrD m @ s

Vz e S*, Ay e S,y >z

S Y = TV, Y > T

OpenCourseNare
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Unstructured Bargaining BHF

Roth and Malouf (Psych Rev 1979)

Player bargain over 100 lottery tickets
— Risk neutral if can reduce compound lottery

- SRXFIUEDEC 100 5kR¥F (8K = 1% KERSHRE) o

F

%5 AT\ BRI R (R A PRI SR LR B —

R )
1 ticket = 1% chance winning a big p

rize

Equal ($1) vs. Unequal Prize ($1.25/53.75)
Full vs. Partial (know own prize) Info.
NBS: 50-50 split (NBS 878 : 50-50 ¥4 )

- 2x2 EEsseEt MR/ AR 0 B

sTBER | ANERE
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Unstructured Bargaining BB

of Tickets for Player 2
Inform- Money % of Dis-
ation Prizes 270 1 25 1 30 | 35 | 40 | 45 | .50 agreement
Full 1/1 0 C C C ‘- ‘ Ot
Info. | 1.25/3.75 ¢ T A%
Part. 1/1 o 0 00| 0|1 14 6%
Info.
Eﬂ 1.25/3.75 0O 0] 0 O 0

Nat@Q@wan University
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Unstructured Bargaining BHF

« Results: Agreements cluster at 50-50
- Rare Disagreement ( R‘DKRZpk sk > A&l 50-50 ¥157)
- 14% Disagree when both know inequality
— Divide tickets or SSS payoffs equally
- Sensitive to $SS payoffs
- Violate IAT (indep. of affine transformation)

- WS ERAEESRTEE > 4 14% REMGE (BH vs. BT
)

- BRREERZBEZE » 2R ' FARYATFBHER

» "Rawlsian" Bargaining Solution explains this

- Followup: Roth & Murnighan (ECMA 1982) ‘4 %%Eﬁﬁ;ﬁﬁﬁ
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"Rawlsian" Bargaining Solution

S* =arg max (x1 —dy)(ze — ds)
(.’,?Cl 3‘32)63

— arg 1maxX T[ul(ﬂ?l) — U (dl)”“tﬂg(jjz) — Uo (dz)]
Satisﬁes; (1,22)ES

1. Pareto Optimality (®=#): Vo € S*,fly € S,y >z
2. Symmetry (d; = do, (z1,22) € S* = (x9,21) € 5
3. IA (S* solves (T, d) if S* solves (S,d) and S C T)
4. Independence of utility transformation preserving

preference order & which player has larger gain

Mational Taiwan University

* OpenCourseWare
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Unstructured Bargaining BB
» Review earlier studies to find: ( [EIEE AT E ER25IR )
- Murnighan, Roth & Schoumaker (JRU 1988)

« Pairs settle @ final minutes (of 9-12 min)
- Convey private info (Stubbornness/Delay Cost){i

- Z@)%%ﬁfﬁﬁi%ﬁi’rﬁn% ( RURTESRESR [ Al R EIEER
?

« Follow-up: Roth & Schoumaker (AER 1983)

- First play against computer that gives il @ lot
« Expect & get this from later human players

- Strong Reputation ( 1R B A FcERENSSRYEILsKF] ~ #EIIRERFH

;E)Z%ttiis‘c%’v ) I PREHEARENZERME « A '

2% 13
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Unstructured Bargaining BB

« Mehta, Starmer and Sugden (bk chp. 1992)
« Nash Demand Game (=#Zxka8): 2 Players
- Each state demand (mASBIFIHBEEHEREEE)

- Get theirdemand If sum <=£10, 0 otherwise.
- UNRLEAN <= 10 BB BFBIFTR » FHAEIZ 0
« Focal point: Players split 4 Aces + 4 deuces

- Before bargain, players were told: "4 aces worth £10

together, so to earn SS you have to @ol your aces and

agree on how to divide the £10." I
(MAM/\BREE » HARPUBRA ~P2382) B Opencoursaiine

* OpenCourseWare
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Can BGT Explain This? 1TAERREERE?

» Roth (1985) explains as Coordination Game

« Two sides simultaneously propose to split tickets

either 50-50 or A-(100-A)
- PIRGERRRE: U ERREARS 5050 3 4-(100 )

h = 50
PL="950 _h P2 = 350
(h — 50)2
« Disagreement rates (150 — h)(50 + @m aaaaaaaaaaaaaaaa

- o BRI SR
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Can BGT Explain This? {TAERRHERE?
- Roth (bk chp 1985) (h . 50)2

. Disagreement rates = (150 — h)(50 + h) &

. Predicted to be 0% [X| 7% [X 10%
- For =50, 75, 80 in pervious experiments

. Data: 7% X 18% [X| 25% (Direction is right!)
« Murnighan et al. (JRU 1988)
- h=60, 70, 80, 90 predict 1%, 4%, 10%, 19% 00

» Actual data not as good: Constant across - g Grceicins


http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration
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Can BGT Explain This? {TAERRHERE?

 Cause of Disagreement' Self-Serving Bias
- "What is better for me" = "Fair"

- BFlfRR (HERE AWMLY ): NE L RER I REEREER
 Add this to the above coordination game
- Can explain higher disagreement rate in data

« Same in Kagel, Kim and Moser (GEB 1996):

- Ultimatum over 100 tickets (P/R value differently)
Ji &R 28C 100 5& (B M ABERNER ) ¥#55

. P prlvate value higher/lower [XPropose 45%/30%
- ARZAHEEERIEZESECHEES (|)K’FiEs® 55-45(70-30)

- Knowing P value higher, R rejects 40%, wants >50%
- EIENES S REERERGERLE 50-50 B - EIE@HE L7 2 40% %%;5;5;?;;;
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Babcock et al.(AER 1995,Lawé&Social Inquiry 1997)

- Self-serving bias Exp: Loewenstein et al. (JLegalStud 93')

« Read 27-page actual legal case 27 =s5/ 85w
- Motorcyclist sues driver: $100,000 injury damage

 Bargain for 30 min. to settle it for 7? dollars
- 55000 legal fees for every 5-min delay
- Retired judge imposes award if no agreement

o First Guess what judge would award

- USS1 (or 1 Grade Point) for every $10,000

- 30 DEEKHIFIAR (FFEASEE $100,000) > BIEE 5 H8EAN $5000 2E L

- BAEBANBIRAEGNMES (T $10,000 = —%%5 1 GPA) ¥ OpenCourseware
I Fro SEK R AR
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Gap of E(judgment) Predicts Disagreement

« Baseline: 70% cases settled at period 3-4 (out of 6)
» E(judgment) differ by $20,000 (20% of $100,000)

- PERIAHASR : 70% RYABTES 3-4 RIS EMAMAE (42 6 o5 )

- SR TEHBFIRAS REVEZETE 520,000 £45 ( Frsa=REHY 20%)

. Settlement Stat. | E(judgment) Gap

(s.e.) mean (s.e.)

Experimental

Condition N %  period
S

Control (Babcock 95) 47 72 3.75 (0.28 518,555 (3,787)
)

Mational Taiwan University

OpenCourselWare

@ontrol(BabcockW) 26 65  4.08 (0.46 $21,783 (3,956) ?%ﬁﬂﬁfﬂﬂ%ﬂ
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More Pairs Settled (and More Rapidly) if...

« Don’tknow role @ reading: 94% (in 2.51 pds)
- Or, before bargaining, 1t tell about bias &
 List Weakness of own case: 96% (in 2.39 pds)

Experimental - Settlement Stat. | E(judgment) Gap
Condition

N % periods (se.) mean (se.)
Control (Babcock 95) l: [3.75

Didn't kmfx?uoiules a( 2.51

(0.

(0.
Control (Babcock 97) 26[ [4.08 (0.46

(

15t List wea knc:_.-,gm 2.39

00 20

National Taiwan University

OpenCourseware
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Summary for Unstructured Bargaining

» Focal points affect bargaining outcome

 Chip value affect bargaining outcome
- Violate IAT Axiom of NBS

« BGT Explanation: Bargainers try to coordinate
under multiple focal points

. Self-serving bias predict costly delay/settle
- "Outcome favoring me is more likely/fair"

- Caused by knowing my role when reading case
. %k%mﬂmﬂ



Structured Bargaining flz{akH

o Finite Alternating-Offer Game (srExER)

« Binmore, Shaked & Sutton (1985): 2 period
« 1 offers a division of 100p to 2

. |If 2 rejects, makes counteroffer dividing 25p

- R ERHERIA2EC 100p > BB S

O

ls

€ o AEAER| AR 7 EC 25p

o SPE: Offer 25-75 (¥ 8B =219% : B EMi2E 25-75)

« Experimental Results: mode at 50-50, some 25-75 and

others in between

- BEER | 1IBEDENTREIES50-50 » BLETE 25-75 » HMMER

22

& Z AL

Mational Taiwan University
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Structured Bargaining flz{akH

 Neelin, Sonnenschein and Spiegel (1988)
- Economics undergrads yield different results

 Arethey taught backward induction? Also,
- EEAASNDEBRERTR  FALBEES ? ERERRA 7

« Binmore - “YOU WOULD BE DOING US A FAVOR IF YOU
SIMPLY SET OUT TO MAXIMIZE YOUR WINNINGS.”

« Neelin - “You would be discussing the theory this
experiment is designed to test in class.” o

# 5 OpenCourse@are
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Structured Bargaining flz{akH

» Social Preference or Limited Strategic Thinking? (&
RaAfBETERERY > 2EERZBIRE ? )
» Johnson, Camerer, Sen & Rymon (2002), “

Detecting Failures of Backward Induction: Monitorin
g Information Search in Sequential Bargaining

, Journal of Economic Theory,104 (1), 16-47.

« Some do not even look at the last stage payoffs in 3-
stage bargaining games!

- =[OEXF > BA A5 &&—M5

Ware
” Fro SEK B IR R
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Structured Bargaining flz{akH

« Random Termination vs. Discounting
/wick, Rapoport and Howard (ToD 1992)
Divide $30 with random termination
Continuation probabilities 0.90, 0.67, 0.17

SPE: 14.21, 12, 4.29

— Accepted final offers: 14.97, 14.76, 13.92
Close to discounting r@ults (50-50 & SPE)

- 14.90, 14.64, 13.57

25

iversity
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Structured Bargaining HlIZ{a¢H

 Fixed Delay Cost in Bargaining
- Lost wages, profits, etc.
« SPE: Strong side (lower delay cost) gets all
« Rapoport, Weg and Felsenthal (ToD 1990)
— Divide 30 shekels (pseudo-infinite horizon)
— Fixed Cost: 0.10 vs. 2.50 or 0.20 vs. 3.00
. Strong support for SPE: In the 1t round,
- Strong P offer 4.4-7.9, weak R accept 60-80%

- Weak P offer low, strong R accept 30%, b ater
qUICkly settle Iin an (350/0) or 3rd-4th (220/0) aaaaaaa cvt o o

%ﬁﬂﬂlﬂiﬁ#ﬂ
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Outside Option and Threat Points

» Binmore, Shaked and Sutton (QJE 1989)

- Two players bargain over £7, discount
- Player 2 has outside option of £0, £2, or £4

 Split-the-difference (NBS): 47%, 64%, 76%
- Divide surplus beyond the threat points

» Deal-me-out (SPE): 47%, 47%, 57%(=4/7)
- Options matter only if is credible; ignore it

« BGT, Figure 4.4: Deal-me-out wins
- £0, £2: spike around 50%27/ £4: cluster @ 57%

— 0.9
o)
1 — 0o
Mational Taiwan University
& OpenCourselWare
Tu %= N bR
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Incomplete Information

« Add Asymmetric Information to
bargaining
« More realistic, but

- Hard to bargain for a bigger share AND
convey information at the same time
« Might need to turn down an oftfer to

signal patience or a better outside _.... ...

antion , AT



Seller Make Offer to Informed Buyer

 Rapoport, Erve, and Zwick (MS 1995)
o Seller: Own item (worthless to herself)

 Buyer: Private reservation price is unif.
0,1}

 Seller makes an offer each period
. Common discount factor &

eeeeeeeeeeeeee
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Seller Make Offer to Informed Buyer

« Unique Sequential Equilibrium:

» Seller Offer:
B 1 — 6 1 —1—9
« Subsequently: pe=po-7
_ 1 — o
Pt == U - 1 _75 m

« Buyer Accepts if

Mational Taiwan L.lni*.r»:are;itg,r

* OpenCo
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Seller Make Offer to Informed Buyer

« Complicate Strategy: Depend on 0
— Price discriminate high/low-value buyers

— Price declines slow enough so high-value buyers will
not want to wait

« Can subjects get these in experiments?
- Different o : H (0.90), M (0.67), L (0.33)
_ Opening p,: H (0.24), M (0.36), L (0.45)
_ Discounty: H (0.76), M (0.68), L (0.55)

. ST
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Seller Make Oftfer to Informed Buyer

« Please See Amnon Rapoport et. al, An
Experimental Study of Buyer-Seller
Negotiation with One-Sided
Incomplete Information and Time
Discounting”™ Management Science,
Vol. 41, No. 3 (Mar., 1995), pp. 384.

eeeeeeeeeeeeee
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Seller Make Offer to Informed Buyer

 Can subjects get these in experiments?
— Different &: H (0.90), M (0.67), L (0.33)
- Opening p,: H (0.24), M (0.36), L (0.45)
— Discount y: H (0.76), M (0.68), L (0.55)

« Buyers accept the 1st or 2 offer below v
~ Accept offers too soon

. Sellers ask for higher prices (than equil.)
_ Butdiscount y: H (0.81), M (0.68), L (0.55)

Mational Taiwan University

# 5 OpenCourse@are
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Strikes and 1-Sided Information

» Forsythe, Kennan and Sopher (AER 1991)
 Only Informed bargainer | sees pie size

- Either large (1) or small ()
o Free-torm bargaining
 Uninformed U can strike to shrink pie by y
« Can we predict what happens?Eﬂ

34 %ﬁﬂﬂlﬂiﬁ%ﬂ
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Strikes and 1-Sided Information

+ Myerson (1979): Revelation Principle
- | announces true state
— U strikes to shrink pie by y,ory,

- | gives U (based on true state) x, or X,

e |C requires:
(Vg — )T < Ty — xp < (Vg — ’Yb)’”g ud

Mational Taiwan L.lni*.r»:are;itg,r

* OpenCo
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Strikes and 1-Sided Information

. Interim Incentive Efficiency requires:
Yg = Lxyg —xp = (1 — )74

TTg = T
. Strike (y, <I) if and only if Phg > B

 Deriving this is complicated...
» Could ANY subject get close to this?

., o 2K AR
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Strikes and 1-Sided Information

» Random Dictator (RD) Axiom:

- Agree fair mix between each being dictator
to propose mechanism

« Then: - 1
g .
Vg = 1, g = o T = 55T = 0 it pry >
T 7T
Yo = L, xg = _ba’?/b = 1,2 = — it pmy < 7o
s 2 2 e

# 5 OpenCourse@are
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Strikes and 1-Sided Information

 This is a win-win experiment:
- Success if theory predictions are close
- If not, will point to which assumption fails

 Forsythe et al. (AER 1991):
- 10 minute sessions; written messages

e |s Myerson (1979) confirmed?
- Surprisingly yes, though not perfect...

. ST



Strike Condition Off

Game| p | State| Tt T, M, | total | %Strike
b |1 2.80 | 1.47 | 1.18 | 2.66 5.2
i o5 B 420 | 1.52 | 2.41 | 3.93 6.5
aver. 1.50 | 1.80 | 3.29 6.0
pred. 320 1.40 | 2.10 | 3.50 0.0
b 1240 | 1.08 | 1.04 | 2.12 | 11.8
¢ 6.80 158  5.03 6.61 2.9
IV | 0.25
aver. 1.21 | 2.04 | 3.24 r4
ored. | >0 120 230 350 0wk

Taiwan University
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Strike Condition On

Game | p | State | T T, m, | total | %Strike
b 1.00 031  0.30 | 0.61 | 39.0
. ¢ | 6.00 1.78 | 3.70 | 5.48 8.7
| aver. - 1.05 | 2.00 | 3.05 | 13.0
pred. | 1.50 | 1.75 | 3.25 7.1
b 1230 1.06 0.84 | 190  17.2
¢ 3.90 1.53 | 2.07 | 3.59 7.9
I | 0.75
aver. 141 | 1.76 | 3.18 9.3
350 .
pred. 146 | 1.75 | 3.21

| Taiwan University
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Sealed-Bid in Bilateral Bargaining

« Both buyers and sellers have private information

 Sealed-Bid Mechanism
- Both write down a price
— Trade at the average if p,> p.

- Call Market: Many buyers vs. many sellers

« Two-Person Sealed-Bid Mechanism
- One form of bilateral bargaining

# 5 OpenCourse@are
41 Tu 22N B A B e



Sealed-Bid in Bilateral Bargaining

« Two-Person Sealed-Bid Mechanism
« BuyerV~unif.[0,100]; Seller C~unif.[0,100]
» Piecewise-linear equilibrium: (not unique)
- Chatterjee and Samuelson (1983)
- Max. ex ante gams (Myerson & Satterthwaite 83)

|
S:{%

O

42

1t 'V < 25
1t V > 25

ifO<75

aaaaaaaaaaaaaaaaaaaaaaaa
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Sealed-Bid in Bilateral Bargaining

. Radner and Schotter (JET 1989): 8 sessions

1,2, 8: Baseline as above
 3:Trade at price (v+ ¢c+50) /3 if v>c+25
- Should bid theirvalues v=V, c=C
o 4: Price = v, (Buyers should bid v=1/2)
. 5,6: Alternative distribution for more learning
- Distribution w/ more trade (for learning): m=0.438
. 7: Face-to-face bargaining & PR

OpC

43 %ﬁﬂﬂlﬂiﬁ%ﬂ
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Estimated Buyer Bid Function Slope

Below cutoff Above cutoff

Session 3 B_hat T-stat 3 B_hat T-stat
(0.01) (4.14)
(-0.52) (1.28)
(-0.14) (2.32)
(-0.08) (-2.64)
(0.66) (2.32)
(-4.17) (1.12)
(-1.40) (-0.56)
(0.70) (-1.55)
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Estimated Seller Bid Function Slope

Below cutoff

Above cutoff

Session 3 B_hat T-stat B_hat T-stat
1 (-1.38) (-0.32)

2 (1.28) (0.14)

8 (1.65) (0.17)

3 (1.04) (-0.58)

5 . . (0.87) (0.60)
6(-20) (2.16) (-0.79)
6(21-) (1.20) (-0.69)
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Sealed-Bid in Bilateral Bargaining

» Face-to-face yields efficiency 110%
- Some truthfully reveal; others do not

» Radner and Schotter (1989, p.210):

— The success of the face-to-face mechanism, if
replicated, might lead to a halt in the search for
better ways to structure bargaining in situations of
incomplete information.

- It would create, however, a need for a theory of such
structured bargaining in order to enable us to

understand Wny the mechanism is so successfg by o
p o SR A 3 2
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Sealed-Bid in Bilateral Bargaining

 Follow-up Studies:

» Schotter, Snyder and Zheng (GEB 2000)
- Add agents

. Rapoport and Fuller (1995)
- Strategy method; asymmetric value dist.

 Daniel, Seale and Rapoport (1998)
- Asymmetric value distribution (20 vs. 200)

» Rapoport, Daniel and Seale (1998)
- Flip buyer-seller asymmetry; fixed pairing P

OpC
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Communication vs. Sealed-Bid

» Valley et al. (GEB 2002): Communication

 Buyer/Seller Values/Costs ~uniform[0, $50]
- Bargain by stating bids; 7 periods; no rematch
- Half had no feedback

« No communication: Sealed-bid in 2 minutes

« Written communication: Exchange messages for 13
minutes before final bid

. Face-to-face: Pre-game communication

* OpenCo
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Communication vs. Sealed-Bid

Please see “tigure A”

in Kathleen Valley, Leigh Thompson, Robert
Gibbons, Max H. Bazerman,”How
Communication Imporves Efficiency in
Bargaining Games,” Games and Economic
Behavior,Vol.38,Issue.1 (2002), pp.138.
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Communication vs. Sealed-Bid

Please see “figure B”

in Kathleen Valley, Leigh Thompson, Robert
Gibbons, Max H. Bazerman,”How
Communication Imporves Efficiency in
Bargaining Games,” Games and Economic
Behavior,Vol.38,Issue.1 (2002), pp.138.

eeeeeeeeeeeeee
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Communication vs. Sealed-Bid

Please see “figure C”

in Kathleen Valley, Leigh Thompson, Robert
Gibbons, Max H. Bazerman,”How
Communication Imporves Efficiency in
Bargaining Games,” Games and Economic
Behavior,Vol.38,Issue.1 (2002), pp.138.

eeeeeeeeeeeeee
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Communication vs. Sealed-Bid

« Empirical bid function slope =0.7 (~0.67)

« Why are there “gains of communication”?
» Slope of buyer bids against seller bids=0.6
 Buyers bid higher when seller bids higher

- Mutual bidding of values (common in students)
- Mutual revelation of values (com. in students)
- Coordinating on a price (40% written; 70% face)

OpC
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Communication vs. Sealed-Bid

 Coordinating on a price
- Happens 40% in written, 70% in face-to-face

» Not truth-telling (only 1/3)
- TT not coordinated (4% written, 8% face)

 Feel each other out; give enough surplus
- Modal - equal split of surplus

» Variance of surplus doubles (by mismatch)

OpC
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Conclusion

. Unstructured Bargaining
- Focal divisions; competing focal points

- Self-serving bias (erased by veil of ignorance or
stating weakness of own case)

o Structured Bargaining
— Deviate toward equal splits

— Social preference models could explain this

- But Johnson et al. (JET 2002) suggest limi

look-ahead as reason for such deviations E'}d
y & SR A B
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Conclusion

 Outside options affect bargaining divisions only if
threats are credible

- Lower fixed cost player gets everything

o Information Asymmetry: One-Sided
- Revelation Principle + Random Dictator: Good
- Bazaar mechanism:

- Offers decline as theory predicts, but start too high and
respond to o wrongly

- Buyers accept too earl o opencourseiare
y P y55 Tu BB R



Conclusion

. Bilateral Bargaining: Two-Sided
— Sealed-bid mechanism: between truthful revelation and
piecewise-linear equilibrium

» Players over-reveal values in face-to-face
- Too honest, but “more efficient”

. Communication [X| agree on a single price

« Why theory does better in sealed-bid than
alternative-ofter bargaining?
- Is sealed-bid cognitively more transparent?

# 5 OpenCourse@are
- SEIN T T



Rl e B¢ FH

RN A e

TS, — HUEEARKEER TE— 2
1-57 (@ICEe]
Negotiate over several issues Max H. Bazerman, Thmoas Magliozzi, and “Margaret A.
(ex: price/quantity) Free form Neale, ” “Integrative Bargaining in Competitive Market,”
5 ot;isrtce(?:gitltc Ze uar;,‘c: :DC ls and m Organizational Behavior and Human Decision Processes,
Itive varl (S
T M Vol.35, (1985), pp.294-313.
g e IKIEEFEASE 46 ~ 52 - 65 IRSEER
—arg(zlrgggc (w1 (1) — w1 (dr)][ua(2) — ua(dz)]
i Eym; () j(‘;’_ John Nash, “Two-Person Cooperative Games,”
3 L ()H m Econometrica, Vol.21, No.1, (Jan., 1953), pp136-137.
e IKBEZFHEESE 46 ~ 52 ~ 65 (RSEER
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(Esqual (él) vs). Unequal Prize Models and the Role of Information in Bargaining,”
1.25/$3.75 . .
9 Full vs. Partial (know own prize) Info. PS)/C/)O/Og/Ca/RE’VIEWVOI 86, No.6, pp586.
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Rare Disagreement
14% Disagree when both know
inequality

Divide tickets or $$$ payoffs equally

Sensitive to $$$ payoffs

AT [t .. L _fcC._

VIOlate g* arg max ( 1—di)(z2 —da)
ErANSFO sy "ot (@) @) e

1. Pareto Optimality (=) Yz e S*, Fye S,y >«
2. Symmetry (d, = da, ( 29) € S* = (22,21) € S*
3. 1A (5* solve: (Taf)fS solves (S,d) and S C T)
4. Independence of utility formatlon preservmg
prefe d & h h pl ayer has larger gai
dy) > ui(z

dz & ui(z) —d;
# () ()

Convey private info

(Stubbornness/Delay Cost)?

e

e
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Alvin Roth and Michael W.K.Malouf, “Game-Theoretical
Models and the Role of Information in Bargaining,”
Psychological Review\Nol. 86, No.6, pp590.
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Alvin Roth and Michael W.K.Malouf, “Game-Theoretical
Models and the Role of Information in Bargaining,”
Psychological Review\Nol. 86, No.6, pp589-591.
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Alvin Roth and J. Keith Murnighan, “the Role of
Information in Bargaining : An Experimental

Study,” Econometrica,Vol.50, No.5, (Sep.,1982), pp1128-
1131

RIBE(ERELS 46 ~ 52 ~ 65 REIEfEA

J. Keith Murnighan,Alvin Roth and Francoise Schoumaker,
“Risk Aversion in Bargaining : An Experimental Study,”
Journal of Risk and Uncertainty,\Vol.1,(1988), pp104-124.
RIEE/ERESESS 46 ~ 52 ~ 65 &S TBE(EH


http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration
http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration
http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration
http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration

i e B BH

AT

13

14

15-16

16

First play against computer that
gives you a lot

Expect & get this from later
human players

Strong Reputation

Nash Demand Game ( Z=FFEKR
B ):

2 PlayersEach state demand ...
have to pool your aces and
agree on how to divide the £10.”

o J20 —\ SR W + 20
V¥ — 20 Y — 20
_ (120 —w)(20 + V)
(“_90)3

Actual data not as good:
Constant across #

|00

e

e
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Alvin Roth and Francoise Schoumaker, “Expectations and
Reputations in Bargaining : An Experimental Study,”
American Economic Review,Vol;73,No3, (1983), pp362-372.
KRIFEEREASE 46 ~ 52 ~ 65 (RSIEREMA

Judith Mehta ,Chris Starmer, and Robert Sugden, “The
Nature of Salience: An Experimental Investigation of Pure
Coordination Game,” American Economic Review, Vol.84,
No3(Jun., 1994), pp658-683.
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Alvin Roth, "Toward a Focal Point Theory of Bargaining,”
Game Theoretical Models of Bargaining, ed. by Alvin Roth,
Cambridge Up, 1985.
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J. Keith Murnighan,Alvin Roth and Francoise Schoumaker,
“Risk Aversion in Bargaining : An Experimental Study,”
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ultimatum over 100 tickets (P/R
value differently)

private value higher/lower
XIPropose 45%/30%

Read 27-page actual legal case

First Guess what judge would
award USS1 (or 1 Grade Point)

for every $S10,000

N % periods (s.e) mean (s.e.)

Control (Babcock 95) 47 72 375  (0.28)  $18,555 (3,787)

Control (Babcock 97) 26 65  4.08  (0.48)  $21,783 (3,956)

e s e
Condition N % periods (se) mean (se)
Control (Ba b ck 95) 47[ 72 [ ST
Didn’t kifow 1oles 47%94 % 2,51
Control (Babcock 97) 26 [65 4.08
1st List weaknes 2 39

(0~28)[$18,555 (3.787)
(0.21)*-$6,275 =0,179)
(0.46) 21 783 (3,956)
(0.34) 54 676 <0 091)

e

e
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00

John H. Kagel, Cheung Kim, and Donald Moser, “Fairness in
Ultimatum Games with Asymmetric Information and
Asymmetric Payoffs,” Games and Economic Behavior,
Vol.13, No.1,(1996), pp.100-110.
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Linda Babcock, George Loewenstein, and Samuel
Issacharoff, “Biased Judgements of Fairness in
Bargaining,” American Economic ReviewNol.85, No.5,
(1995), pp.1338-1339.
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Linda Babcock, George Loewenstein, and Samuel Issacharoff,
“Biased Judgements of Fairness in Bargaining,” American Economic
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---. “Explaining Bargaining Impasse: the Role of Self-Serving
Biases,” Journal of Economic Perspectives,Vol.11, No.1, pp.114.
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Linda Babcock, George Loewenstein, and Samuel Issacharoff,
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26

1 offers a division of 100p to 2
If 2 rejects, makes counteroffer m
dividing 25p...... Experimental

Results: mode at 50-50, some

25-75 and others in between

“YOU WOULD BE DOING US A FAVOR

IF YOU SIMPLY SET OUT TO m
MAXIMIZE YOUR WINNINGS.”

“You would be discussing the

theory this experiment is designed

to testin class

Divide $30 with random m

termination......
Close to discounting results (50-
50 & SPE)14.90, 14.64, 13.57

e

Divide 30 shekels ......
Weak P offer low, strong R
accept 30% but later qwckly

1 fwr=nns7 \

K.Binmore, A. Shaked, and J. Sutton, “Testing
Noncooperative Bargaining Theory,” American Economic
Review,Vol75, No.5, (Dec.,1985), pp.1178-1180.
RIEZ(EREESE 46 ~ 52 ~ 65 IRSIEFER

Colin E. Camerer, Behavioral Game Theory: Experiments in
Strategic Interaction. New York: Russell Sage Foundation;
New Jersey: Princeton UP, 2003. pp.164.

RIZZ(EREESE 46 ~ 52 ~ 65 1R RIEREH

Rami Zwick, Amnon Rapoport and John C. Howard,” Two-
Person Sequential Bargaining Behavior with Exogenous
Breakdown,” 7heory and Decision,Vol.32,N0.5, (1992),
Pp.241-268.

RIZEVERELSE 46 ~ 52 ~ 65 IREIB(ER

Amnon Rapoport, Eythan Weg and Dan S. Felsenthal,
“Effect of Fixed Costs in Two-Person Sequential
Bargaining,” ” Theory and Decision,\Vol.28, No.1, pp.47-71.
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Two players bargain over £7, Ken Binmore, Avner Shaked and John Sutton, “An Outside

discount Player 2 has outside . . s .

option of £0, £2, or £4Split.the- m Option Experiment,” The Quarterly Journal of Economics,
27 difference (NBS): 47... Deal-me-out Vol.104, No.4, (Nov., 1989,) pp.753-770.

wins £0, £2: spike around 50% / £4: RIEEMEREESS 46 ~ 52 ~ 65 (&S IE(EH

cluster @ 57%

Seller: Own item (worthless to Amnon Rapoport, Ido Erev and Rami Zwick,” An
Ei;seerlxrivate - m Experimental Study of Buyer-Seller Negotiation with One-
29 unif.[0,1] Sided Incomplete Information and Time Discounting”
Seller makes an offer each period Management Science,Vol. 41, No. 3 (Mar., 1995), pp. 377-
P CAMOf 1_2/ nt ﬁaCtO;i_&_é 394
Pt = Po -Pf ) m RIEZVERESRS 46 ~ 52 ~ 65 (£STE(EA
2 Amnon Rapoport, Ido Erev and Rami Zwick,” An
Experimental Study of Buyer-Seller Negotiation with One-
30 Sided Incomplete Information and Time Discounting”
m Management Science, Vol. 41, No. 3 (Mar., 1995), pp. 380.

RAFEVEREESE 46 ~ 52 ~ 65 IRSIEFERA

Complicate Strategy: Depend on Amnon Rapoport, Ido Erev and Rami Zwick,” An
S...... Opening p,: H (0.24), M (0.36),

Evnarimmantal <tiidv naf Rinrar-<allar Nlaantiatinn with Oneo.
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35-37

Different 6: H (0.90), M (0.67), L
(0.33)Opening p,: H (0.24), M
(0.36), L (0.45)...Sellers ask for
higher prices (than equil.)But
discount y: H (0.81), M (0.68), L
(0.55)

Only Informed bargainer | sees pie
Size

Either large (m,) or small (m,)
Free-form bargaining

Uninformed U can strike to shrink

pféng/V)ﬂ'b Sz —xp < ('Yg - 'Yb)ﬂ_g
A = 7Pxe® — P = (7T — IP)u®

Had ~ P
\)\a:]')‘:j:a:%2J9:§33}_9:0!£b&a>&9
T
J\B_:B_Sa\}\p_;p_s Had P
ST T L

Game p State ™ my , total %Strike
. b 280 147 | 118 | 266 | 52

g 420 152 | 241 393 6.5
aver .| 150 | 180 329 | 60
pred. 140 | 210  3.50 0.0
b | 240 108 | 1.04 212 118
g 680 158 | 503 661 | 29
. gy 121 204 324 74
pred. 120 | 230  3.50 0.0

Amnon Rapoport, Ido Erev and Rami Zwick,” An Experimental Study
of Buyer-Seller Negotiation with One-Sided Incomplete Information
and Time Discounting” Management Science,Vol. 41, No. 3 (Mar.,
1995), pp. 384.
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Robert Forsythe, John Kennan and Barry Sopher, “An
Experimental Analysis of Strikes in Bargaining Games with
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Game p | State m total | %Strike

> o 33; ggg o8t | o Robert Forsythe, John Kennan and Barry Sopher, “An
o ;;Ze;s.so 195 200 305 120 m Experimental Analysis of Strikes in Bargaining Games with
40 | T Tss is 2o ss ] 7s One-Sided Private Information,” American Economic
oms % tie 175 321 s Review Vol. 81, No. 1 (Mar., 1991), pp. 263.
wo{ FHin nnsa RISEEREESE 46 ~ 52 ~ 65 RBIEFEH
B Roy Radner and Andrew Schotter, “The Sealed-Bid
42 v { S R P Mechanism: An Experimental Study,” Journal of Economic

Theory\Nol.48, (1989), pp.181.
RIEEEREESE 46 ~ 52 -~ 65 RSIE(EHR

1,2, 8: Baseline as above m Roy Radner and Andrew Schotter, “The Sealed-Bid

<5 TEEEEL pr.ice (v €50/ ST Mechanism: An Experimental Study,” Journal of Economic
>c+25 ...5,6: Alternative

Theory\Nol.48, (1989), pp.183-186
KIZEVEREESE 46 ~ 52 ~ 65 (RSIEFEH

distribution for more learning
43 Distribution w/ more trade (for
lea rnmg) m=0. 438M
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Roy Radner and Andrew Schotter, “The Sealed-Bid
Mechanism: An Experimental Study,” Journal of Economic
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438

54

| o
sssssss T-stat T-sf

1 (06 os\ (-1.38) (1 0.97 \ (-0.32)
2 067 074 | (1.28) 1 107 | (0.14)
8 067 075 | (1.65) 1 1.07 | (0.17)
3 1 106 | (1.04) 1 0.67 | (-0.58)
1
1
1

5 \_0438 048 ) (0.87) 1.00 | (0.60)

6(-20) (0438 057" ] (2.16) 097 | (-0.79)
6(21-) [ 0438 052 ] (1.20) “_ 0.95 / (-0.69)

The success of the face-to-face mechanism,
if replicated, might lead to a halt in the
search for better ways ...however, a need
for a theory of such structured bargaining
in order to enable us to understand why
the mechanism is so successful.

Buyer/Seller Values/Costs ~ uniform[0, $50]
Bargain by stating bids; 7 periods; no
rematch Half had no feedback No
communication: Sealed-bid in 2 minutes
Written communication: Exchange
messages for 13 minutes before final bid
Face-to-face: Pre-game communication

suggest limited look-ahead as
reason for such deviations
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Roy Radner and Andrew Schotter, “The Sealed-Bid
Mechanism: An Experimental Study,” Journal of Economic
Theory\Nol.48, (1989), pp.193.

RIFZ(EREIESE 46 ~ 52 ~ 65 1R SIEFR

Roy Radner and Andrew Schotter, “The Sealed-Bid
Mechanism: An Experimental Study,” Journal of Economic
Theory\Nol.48, (1989), pp.210

RIFZ(EREIASE 46 ~ 52 ~ 65 1R SIEFER

Kathleen Valley, Leigh Thompson, Robert Gibbons, Max H.
Bazerman,”How Communication Imporves Efficiency in
Bargaining Games,” Games and Economic Behavior,
Vol.38,Issue.1, (2002), pp.128-129.
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Johnson, et al, “Detecting Failures of Backward Induction:
Monitoring Information Search in Sequential Bargaining, ”
Journal of Economic Theory, Vol.104, (2002), pp.16-47
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