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|[BEHAVIORAL STRATEGIES IN EXTENSIVE GAMES]
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THEOREM (Kuhn, 1953). In an extensive game with perfect recall, mixed and behavior strategies are equivalent. [For a precise statement of

"equivalence" see the textbook.]
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What does Perfect Recall mean?



INSURANCE MARKETS

Consider an individual with

W initial wealth
L potential loss

p probability of loss

With no insurance she faces the money lottery

An insurance contract is a pair (4,d)

h premium
d deductible

L —d 1nsured amount of the loss

With contract (4,d) the individual faces the lottery

o Ifd=0
o Ifd>0



Would the individual purchase the full-insurance contract with /4 = pL?

e If she 1s risk averse then
e If she is risk neutral then

e [fshe is risk loving then

W wealth in good state (no loss)
2 probability of good state: 1-p

o
45 line: full insurance

NI

e

/msurance

7

wealth in bad
state (loss of L)

W probability of
1 bad state: p




A contract expressed as a pair (4,d) can be translated into a point in wealth space as follows:

A
NI
40,000 |—@
y
34,000 °
B
—o——o >
/ ? 22,000
12,000
18,000

Here we have: W= L=



ISOPROFIT LINES

Assume that the insurance company is risk neutral so that it considers
selling an insurance contract C = (4,d), corresponding to the lottery

C= ( J , as equivalent to getting its expected value

for sure: E[C] =

We denote the expected profit from contract (h,d) by 7(h,d) . Thus

w(h,d) =

If the contract is expressed as a point (Wl ) Wz) in wealth space then



NI
40,000 —@

34,000 o

/ 7 2;,000 >

12,000
18,000

Suppose that p=%. What is z(4)? What is z(B)?



An isoprofit line is defined as a line joining contracts that give the same
expected profit. Let 4=(w",w,") and B=(w",w;) be such that z(4)=z(B)

Wo

isoprofit line 459 line

W)




Wy

isoprofit line

459 line

isoprofit
line



Wy

1

isoprofit
B .

lines

> W

|

/

-~
-

va

(

Since No Insurance can be thought of as the trivial contract # =0 and d
= L, which gives zero profits, the isoprofit line going through the NI
point is the zero-profit line:

Ws

zero-profit line

» Wi
W — L



BINARY LOTTERIES

Lotteries of the form @: iypj with p fixed and x and y allowed to vary.

> <

Yal 7 g

Ve 4

We want to draw indifference curves in this diagram.
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Case 2: risk-averse agent

U(m) is strictly concave:

utility

%

—3 money

A
A
yA """""""""""
C
y,+1=1)y,
VB b
X, \ Xp

tx,+(1-1)x,

Suppose that E[U(A)]=E[U(B)]

Want to show that
E[UO)]>EBUD]I=EU(B)])
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A
A
yA """"""""
C

ty,+(1=0)yy 3

VB B

.
.X'A \ XB

x,+(1-0)x,

EUO)]=

The indifference curve must lie below the straight-line segment joining 4 and B.
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Y
(prulmhi]ity 1 —p)

A

YA
tya + (1 - thyp |- \-@C =tA+ (1 -1)B

ElU(C)] > 1
‘UB ..... § E(" = 4
0 .r
™ . AN
TA rB 4 (pmlmhilil._v P)

tza+(1—-t)zp
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Slope of indifference curve

Let 4 and B be two points that lie on the same indifference curve: E[U(4)]=E[U(B)],

(*)
e Since x; isclosetox, U(xy)=
e Since y, isclosetoy,, U(yy)=
Thus the RHS of (*) can be written as
So (*) becomes
that 1s, which can be written as
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Comparing the slope at a point with the ratio

Look at the case of risk aversion but the other cases are similar.

Utility Marginal utility
U(m) U'(m)

o N

Marginal utility

U'(my)

U'(m2)

money : : money
0 > >
m mi mo m

e at a point above the 45° line, where x <y,

e at a point on the 45° line, where x =y,

e at a point below the 45° line, where x >y,
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