Behavioral economics-
Prospect theory
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A: 50% chance to win 1,000, B: 450 for sure.

50% chance to win nothing;
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7\ T—I_ N7 H X PrROBLEM 1: Choose between
. -\-/ N\ A . - : :
JEH 1 E %& j:& A: 2,500 with probability .33, B: 2,400 with certainty.
%SH [I }:| 2,400 with probability .66,
N HI5 ) -
. .01;

0 with probability

PrROBLEM 2: Choose between
C: 2,500 with probability .33, D: 2,400 with probability .34,
0 with probability 67; 0 with probability .66.




71

u(2,400)> .33u(2,500) + .66u(2,400) #E1E .34u(2,400)> .33u(2,500)
B2
:33u(2,500)> .34u(2,400)
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i L_J . PREFERENCES BETWEEN POSITIVE AND NEGATIVE PROSPECTS
Positive prospects Negative prospects
Problem 3: (4,000,.80) <  (3,000). Problem 3': (—4,000,.80) > (-=3,000).
N =095 [20] [807T* N =95 [927* [8]
Problem 4: (4,000, .20) > (3,000, .25). Problem 4':  (—4,000, .20) < (-3,000,.25).
N =95 [657* [35] N =95 [42] [58]
Problem 7: (3,000, .90) > (6,000, .45). Problem 7": (=3,000,.90) < (—6,000, .45).
N =66 [867* [14] N =66 [8] [92]*
Problem 8: (3,000, .002) < (6,000, .001). Problem 8': (=3,000,.002) > (—6,000,.001).

" N=66 [27] [73]* N =66 [707* [30]




PROBLEM 9: Suppose you consider the possibility of insuring some property
against damage, e.g., fire or theft. After examining the risks and the premium you
find that you have no clear preference between the options of purchasing
insurance or leaving the property uninsured.
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In contrast to these data, expected utility theory (with a concave u) implies that
probabilistic insurance is superior to regular insurance. That is, if at asset position
w one is just willing to pay a premium y to insure against a probability p of losing
x, then one should definitely be willing to pay a smaller premium ry to reduce the
probability of losing x from p to (1 —r)p, 0<r <1. Formally, if one is indifferent
between (w—x,p;w,1—p) and (w—y), then one should prefer probabilistic
insurance (w —x, (1—r)p; w—y, rp; w—ry, 1 —p) over regular insurance (w — y).

To prove this proposition, we show that

pu(w—x)+(1—plu(w)=u(w—y)
implies
(I=r)pu(w—x)+rpu(w—y)+(1—plu(w—ry)>u(w—-y).

Without loss of generality, we can set u(w —x)=0 and u(w)=1. Hence, u(w —
y)=1-p, and we wish to show that

rp(1-p)+(1—p)u(w—ry)>1-p or uw—ry)>1-rp

which holds if and only if u is concave.



- RS problem 384105 ?
- Problem3:(4,000,0.8) and (3,000)
- Problem4:(4,000,0.2) and (3,000,0.25).

PrOBLEM 10: Consider the following two-stage game. In the first stage, there is
a probability of .75 to end the game without winning anything, and a probability of
.25 to move into the second stage. If you reach the second stage you have a choice
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The Isolation

(4,000,.80) and  (3,000).
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FIGURE 1.—The representation of Problem 4 as a decision tree (standard formulation). FIGURE 2.—The representation of Problem 10 as a decision tree (sequential formulation).



PrROBLEM 11: In addition to whatever you own, you have been given 1,000.
You are now asked to choose between

A: (1,000,.50), and B: (500).
N=70 [16] [84]*

PROBLEM 12: In addition to whatever you own, you have been given 2,000.
You are now asked to choose between

The Isolation C: (~1,000,.50), and D: (=500).
N=68 [69%] (31]
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reference: http://wfhstudy.blogspot.com/2012/08/blog-post.html



Vix,p;y,q9) = n(p)v(x) + (q)v(y)

- The Weighting Function m(p) : #1##Zffunction
* The Value Function v(x) : ¥J84EHRIfunction (HEE & & Utility®y )

If p+q =1 and either x>y >0 or x <y <0, then

(2) Vix,p;y,q)=v(y)+m(p)lox)—v(y)l
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* The location of the reference point, and the manner in which’s choice
problems are coded and edited emerge as critical factors in the
analysis of decisions.

Prospect

theory




Value function

- An essential feature of the present theory is that the carriers of

value are changes in wealth or welfare, rather than final states.

" Many sensory and perceptual dimensions share the

property that the psychological response is a concave
function of the magnitude of physical change.”
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PROBLEM 13:
(6,000, .25), or (4,000, .25; 2,000, .25).
N=68 [18] [82]*

PROBLEM 13';

: (—=6,000, .25), or (—4,000, .25; —2,000, .25).
Value function N=ts [70P 301

— concavity

Applying equation 1 to the modal preference in these problems yields
7 (.25)v(6,000) < 7(.25)[v(4,000) + v(2,000)] and
(.25)v(—6,000) > 7 (.25)[v(—4,000) + v (—2,000)].

Hence, v(6,000) < v(4,000)+ v(2,000) and v(—6,000) > v(—4,000) + v (—2,000).
These preferences are in accord with the hypothesis that the value function is
concave for gains and convex for losses.




Value function

— steepness
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generally increases with the 'size of the stake. That is, if x >y=>=0, then
(y, .50; —y, .50) is preferred to (x, .50; —x, .50). According to equation (1), there-
fore,

v(y)+o(=y)>v(x)+v(-x) and  ov(-y)—v(—x)>v(x)—0v(y).

Setting y =0 yields v(x)<-—v(—x), and letting y approach x yields v'(x) <
v'(—x), provided v', the derivative of v, exists. Thus, the value function for losses is

steeper than the value function for gains.
VALUE

LOSSES GAINS

FIGURE 3.—A hypothetical value function.
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Furthermore, we propose that very low probabilities are generally over-
weighted, that is, 7(p) > p for small p. Consider the following choice problems.

PROBLEM 14;
(5,000, .001), or (5).

The Weighting A 28]
FU N Ctl on PROBLEM 14"
— extreme event (73,000 00D, or

N=72 [17] [83]*

Note that in Problem 14, people prefer what is in effect a lottery ticket over the
expected value of that ticket. In Problem 14’, on the other hand, they prefer a
small loss, which can be viewed as the payment of an insurance premium, over a
small probability of a large loss. Similar observations have been reported by
Markowitz [29]. In the present theory, the preference for the lottery in Problem
14 implies 7(.001)v(5,000)>v(5), hence = (.001)>v(5)/v(5,000)>.001,
assuming the value function for gains is concave. The readiness to pay for
insurance in Problem 14’ implies the same conclusion, assuming the value
function for losses is convex.




-m(0)=0,m(1) =1

- HIREERp+qg=1n(p)+n(q) <1lfor 0<pg<1

Th e Wel g ht' N g 0(2,400)> 7(.66)v(2,400)+ (.33)0(2,500),  i.e.,
Function [1—7(.66]v(2,400)> 7(.33)0(2,500)  and

—SU ba d d |t|V|ty 7(.33)v(2,500)> 7 (.34)v(2,400);  hence,
1—-7(.66)> 7 (.34), or m(.66)+ 7 (.34)<1.

Applying the same analysis to Allais’ original example yields 7(.89)+ 7 (.11)<1,




The Weighting
Function

— monotone
INCrease

Recall that the violations of the substitution axiom discussed earlier in this
paper conform to the following rule: If (x, p) is equivalent to (y, pq) then (x, pr) is
not preferred to (y, pqr), 0<p, q, r <1. By equation (1),

m(p)v(x)=m(pq)v(y) implies a(pr)v(x)<mw(pgr)v(y); hence,

7r(pq)s m(pqr)
w(p) w(pr)’

Thus, for a fixed ratio of probabilities, the ratio of the corresponding decision
weights is closer to unity when the probabilities are low than when they are high.
This property of 7, called subproportionality, imposes considerable constraints on
the shape of #r: it holds if and only if log 7 is a convex function of log p.

It is of interest to note that subproportionality together with the overweighting
of small probabilities imply that 7 is subadditive over that range. Formally, it can
be shown that if 7(p) > p and subproportionality holds, then 7 (rp)>rmr(p), 0<
r <1, provided = is monotone and continuous over (0, 1).
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cumulative prospect theory
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FIGURE 4.—A hypothetical weighting function.
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(1,000).
Shncts of - he is likely to code the problem as a choice between
refe rence (-2,000, 0.5) and (-1,000) rather than as

a choice between (2,000,0.5) and (1,000).
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Thanks for listening!




