2.8.1 Pure and Impure Altruism
Ui (X): X +0'zxk,a20 ~ Upjtruism

k#i

® PD= C D T>H>L>S

CHH ST
DTS LL

Find the “utility payoff matrix” of PD if subjects all have utility u,qn -

(sol) i=1k=2, c D
C H(l+a)H(@1+a) S+aT,T+aS
D T+aS,S+aT Ll+a) Ll+a)

@When will (D,D) still be the only Nash equilibrium? When will (C,C) be NE?
(SOl) (D,D) is NE iff (L‘S)"‘O’(L—T)ZO iff o< L-S

(cc) SNEM (H-T)+a(H-5)z0 M _T-H

d
<

v

(D, D) is NE (C, C) is NE

OIf K, >K,:

K1 K>

< »
« »

(D, D) is NE (C,C)is NE

If K, =K,:

K1: Kz
«—— —>
(D, D) is NE (C,C)is NE

OIf K, >K,:

K1 K>
= (D,D) is unique Nash Eq. iffr < min{K,, K} .

® How much Altruism explain corporation on [(C, C)]in PD?

(sol) If > Kz e may sustain (C, C) as NE.
If K,=a=K,, we may sustain (C, C) and (D, D) as NE.



@ Can U,,,m explain rejection in ultimatum games?

(sol) Given an offe(10-a,a),u, (reject) =0+ a [D= 0= u, (accept) =a+ a(10-a)

= a< 10 aa' This reuiresxy < E) _aj , Which contradicts thgsumptior

that people are altruistir = 0) not spiteful.

[Homework] Can explain public goods contribution?

2.8.2 Guilt-Equality [Fehr and Schmidt (1999)]
U (x) =% —ni_ilzmax(xk - q_ni—llz maxx — X, ,0 -t where

k#i k#i
0< B <1 <a,(TFHERY)
@ Find the PD's utility payoff matrix?
(sol) C D
C H, H S-a,(S-T),T-B(T-S)
D T-B(T-S),S-a,(S-T)S L, L

@ When will (D, D) still be NE? When will (C, C) beNE?

(sol) (D, D) is NE iff (L~ S) +a;(S-T)=0
L-S

iff a <

=K, (not envy enough)
(D, D)is NEiff(H -T)+ B (T -S)=0

T-H
T-5S

iff B = = K, (fell bad enough about getting too much)

® How many Inequality Aversion explain corporation n PD?

(sol) As long as people feefj*f=#i 1" for getting too much 8, =2 K,) ,(C, C) is
sustained.

@ Can u.¢ explain “rejection in ultimatum games”?

(sol) Given an offe(10-a,a) ,where

as<s—-=5,



u, (reject) =02 u, (accept) =a-a,(10- 2) = (1+ 2r;)a- 1@,

- 2 oras1qg-Ir
10- 2a I+ 2, ),

a 1 . :
If 10=a=5, need @ a- a- 1p- B, =2 = > = limpossib|
Al P b 2a-10 ,_ 10" 2-1 P
a
® Can u.¢ explain “fair offers proposed in ultimatum games”?

0,ifa<10 —2&_|<5

1+ 20,

(sol) ~. . _ , ay
Givenay, beliefisu,( 16-ag)={( 16a)-5.( 10 & if w <a<
R
(10-a)-a,(2a-10 ,ifa> 5

" ap 2 B, won't offera> 5( 16-a) - B.( 16- &) , won't pick< 1%,032
R

= Picka to ma{ B, - Ja+10(1-4;)

If 5 > 1 » Pick largesty = 5(If you feel guilty for getting too much, proposésp
o>

2
If 1 » Pick smallest (Squeeze out as much as possible, but
_ 10ay
Bo <= a= (1+¢)
2 1+ 2a,
still accept.)

2.8.2 Fehr & Schmidt(1999)[Continued]
® Can ugs also explain “contribution in public goods games”?

(Sol) Player contributiong, D[O, y],G :{gl,---,gn}

Earningsx (G)=y-g, + mzn: 9., wherem< 1
k=1



Ith player IS free ride iff for given g,

0= (1) -u(0.g.)
{y g.+mng ——ZmaX(g. 9.0)- L_Zmaﬂgk—giﬂ)}

k¢| k¢|

k#i k¢|

- -——ZmaX(g. 9..0)-

k#i

{ y+mng ng}

n-
(Wolog assume, 2Q9,2---2¢, 2---=2¢
- (1) =(m-2)g, - zg. 0.+ i

k i+1 l
If (m-1)+3 SO,then() (m-1)g 0+ﬂg =[(m 1+ﬂ]g.<0
O B <1-msupportdree-riding always.

L
)

[B] Show that if kth players free ride k > m[—[%l, then everyone free rides.

(Sol) Assumé: 2200k 20nin =500 = O, for somek > rr(nT_lj Then
considet =N-k
a._ n ,B n—-k- ﬁ ~ n-k-1
| - _1 _ Yn-k n-k ) n-k
(1= (-2 33(0,.0-00-22 g, -6, )02 S,
n-k-1
:[(m_l)_mmn—k + n-1 wn—k}ﬁgn—k
k
= [m_ (1_ ﬂn—k)_n__l [ﬂan—k + ﬂn—k )} Di:ln—k

n-1
s [_(1_ﬂn k)+m mga, k]@n k
= _(1_ m)(l_lgn—k) [9,.«<0
= g, = 0. By mathematic inductio¥:
[C] Show “k people havef, <1-m(free ride), others have

:...:gn:O

m+ 3 -1 [
>1_m& I > . . DO, y * g . )
B a +,3- —) will condition g; [ y] is an equilibrium
(Sol) Assum®=9,=---=09,<0,, =+ =0,, Considen 2k + 1(g, — g, trivial by

A,



1

() =(m-1)g --%5 (g - g,)+ "’ligw—i g

n-195 n-1=5, n-193

[(m 1)+ ﬂ—'—(a+ﬂ)}

n
(m+p-1)_ i Si-1
a, +p n-1 n-1

H

'_\

since

2.8.2 Other (Homework)
1. Show that G-E (Fehr-Schmidt 99') predicts, urmmteposer competition:
(1) Proposers offer almost everything to Respofideiependent of # of proposers)
Under Responder competition, we have:

(2) Responders accept any offer; Proposer offéifs G, <nTl

%

3 B +2a, +(n-1)(1- B,)

highest equation offer i |sm|n - 0asn - «

2. ERCu (x) =u xni . Show that
2%
k=1

(1) Offer between 0 and 50% in dictator game

(2) How can G-E (F-S) get this concavity?

(3) Ultimatum: Reject 0 always. Never reject 50-50
Rejection ratel as %t and as pie size (fixing %)
Offer <50%, > Dictator results.

(4) 3 players ultimatum-dictator combo: Allocatitmthe inactive Recipient is ignored
(5) What's ERC's prediction for PD and PG?

3. Consider PG with punishment: After contributiannounce$ Playeri can punistk
one unit with a punishmef at costc<1.
(1) Standard Game Theory prediBig=0.

(2) If are sufficiently guilty( 8 <1-m) and sufficiently
envionsa; >c(n-1)(1+a;) —c(n* = 1)(ai +B) = Oeq. withg, > (

2.8.3 Rabin (1993): Fairness Equilibrium
Two Players: 1 & 2

Strategy:a,
i 'th belief about other’s strategyb; (= b, j)
i 'th belief about other’s beliefc,

Kindness (of 1 toward 2) : f,(a,,b,) = HIEEX (S:)) :{f:ir((sz)),ﬂz (b,) =possible



payoffs of 2 giverb, (belief about 2’s action) equitable(e”xr:nz— excluding
Pareto dominated ...... )
f, >0:kind; f, <0:mean
Perceived kindness (of what 1 think about 2’s kindess to her):
= m(c.b,) - (c)
f(b’cl): lax : lin
T a(e)-m(e)
Social Utility function(for 1)
ul(ai’bZ’Cl) = ni-l.(al’b2)+a sz(b2’01)+a sz(bZ’Cl)Dfl(ai’bZ)
Eq. requiresa, =b, =c,(a, =b, =¢,,a, =b, =¢,)

[LPD C D C D
Cl4,4 |-¢,6 = C | 4+¥m, 4+%0 | Y20, 6
D|[6,-£]0,0 D [ 6, Y 0,0

if £=0
77|maX(C) =4 nl.mln(c) _—5,7Timax(D) =0
77" (D) =0.7% (C) = 2 £, (D) = 6( 0 s excludeli
4+¢ £

4- 2-=
f(cc)=— 2 =2 f(cc)=—"2_-1
1(€.€) 4+c  4d+eg :(C.€) 4+g 2
ul(C,C,C)=4+a( 4 ——1j( 4 +_1j:4+a 4 2__1

4+ 2)\4+¢ 2 (4+g) 4
fl(D,D)=g%g:—1,f2(D,D)=—1,ul(D,D,D):o—a+a:o:uz(D,D,D)
_A+e

6-6 z 2 - 1
f,(C,D)=——-=0,f,(D,C) = = -=,
(G.D) 6-0 +(D:C) 4+ 4te 2

- -(2
ul(C,D,C)=—£+a( £ —EJ=M——1a=u2(C,D,C)
4+g 2 4+ ¢ 2

—£—4+€

= 2 __~¢ —1 f :—6_6: = b=
f,(D,C) = 1re  Cais 2,f2(C,D) 5= 0 ou(D.C D)= 6=u,(DC D)



®(C,C) is a Fairness Eq. 6‘4+§aj—6:2a—220 - azg

: , 42 1 2
(For £ 2 0,(C,C) is F.E. |f{4+a{———}—620 - a2——")
4

(4+f 4 1
(4+ef 4
2.8.3 Rabin (1993):F. E. (Continued)
[2]Chicken o D c D
C|-2,-2|2,0 = C|-2,-2 | 2,-Ya
D|0,2 | 1,1 D | Yo, 2 | 1+%n, 1+

7™ (C)=17™(C)= 0™ (D) = 2/2™(D) = - 274 (C) =% 7" (D)=«

1-1
h(c.0)=1-2=3.R.(c0)=3
u(C,C,C) :1+a(%j+a(%j2 = 1+—ja=u2 (cce)
f,(D,D) %——1@@@)——1
u(D,D,D)=-1+a(-)+a(-)"=- 2=u,(D D D)

_1

h(C.0)=57 =0 k(c) fz(D,c):%=—1=f1(Dc)
ul(C,D,C):O—%azuz(C,D,C)

=u(D,C,D)=2=u,(D,C,D)

1. (D, D)isF. E. if(—2)—[_7laj:—2+%20 - az4
2.(C.C)isF. E. i(1+§aj—2=§a—120 caz?
4 4 3

3.(C,D)isF.E. ifasg (Sois (D, C) ...)
2.8.4 Extensive Form Fairness Equilibrium: Falk & Fschbncher(1998) (TBA)
I's strategys,
belief aboutj 's choice: s
belief aboutj 's belief abouti 's choice: s’



