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Exercise 2b. NYC used to be a pickpocket’s playground. In a typical day, a fraction
pr, = 1/4 of alert tourists reported that his wallet was stolen, while this fraction was py = 1/2
for inattentive tourists. Each tourist typically carried W = 150 euros in his wallet for the

daily expenses, and the typical loss was L = 100. Tourists’ preferences are described by the
Bernoulli utility function u(x) = Inzx.

(a) (10 points) Assume that there is a competitive insurance market where tourist may
subscribe a policy covering this risk. Determine the policies that will be offered assuming
that insurance companies can tell whether a tourist is of the alert or the inattentive type.
Solution. Since the market 1s competitive, under complete information companies will
offer the fair premium full insurance policy to each type; that s, they will offer the policy

(]H70> — (1OOpH70> - (503 0)
to the inattentive tourists, and the policy
(I,0) = (100pz,0) = (25,0)

to the alert tourists.



(b) (20 points) Assume now that insurance companies cannot tell whether a tourist sub-
scribing a policy is of the alert or the inattentive type, and that there are twice as many
inattentive tourists than alert tourists. Which insurance policies will be offered? (To solve
an equation you will encounter, these formulae will be useful: alnz +blny = In(z%°); also,
the solution to the equation az? + bz + ¢ =01is x = (—b+ Vb? — 4ac)/(2a).)

Solution. As established in class, in a competitive equilibrium, when it exists, insurance
companies offer separating fair policies (Ir,0) = (50,0) and (I, Dy), where

IAL = (100 - lA)L)pL,
and Dj is such that the inattentive tourists are indifferent between the two policies, that s
1 A A 1 .
I (150 — (100 — Dyp)pr, — DL) +51n (150 — (100 — DL)pL) — In (150 — 50)
This equation may be written fRRNRSNNY as

(150 — (100 — Dy)/4 — DL) (150 — (100 — f)L)/4) — (100).



Solving this equation we get
Dy, = 100(2v/13 — 5)/3 ~ 73.703.

Hence

o N1
I =7 (100 _ DL> -~ (100 —100(2v/13 — )/3) ~ 6.5T41,

For these policies to form a competitive equilibrium the alert tourist must prefer the policy
(IL, DL) to the pooling policy (100p,0), where

2 1 D

ngpH+§pL:E-

The expected utility of an alert tourist with the policy (f L ﬁL) 18

iln (150 — (200(4 - v/13)/9) — (100(2v/13 - )/3))+ In (150 — (200(4 — V13)/9) ) = 4.766

and his expected utility with the pooling policy s
5
In (150 — (100) E) ~ 4.685.

Hence the policies {(I,0), (I, D5)} form a competitive equilibrium in this market.



(c) (10 points) Assume that the market is monopolized by a single company, which by law
must offer a single insurance policy to all tourists. (That is, the firm cannot “screen” tourists
with a menu of policies.) Which policy will this company offer? (Hint. Should the firm offer
full insurance? Should it offer a policy intended for both types of tourists or a policy that
attracts only inattentive tourist?) Determine which tourists win and lose in this situation
relative to that of part (b).

Solution. The company must decide whether to offer a policy that only inattentive tourist
subscribe or one which both types of types of tourists subscribe. Obuviously, in either case
the company will offer full insurance since it can extract more surplus from the risk averse
tourists.

If the firm offers a policy that both types subscribe, it has to offer it at the maximum
premium the alert tourists are willing to pay, that s,

1
In (150 — ) = 7 In (150 — 100) + zln (150) ,

Solving this equation we get I = 150 — </50 (150)3 ~ 36. The monopoly’s expected profit per
tourist 1s . 17
I —pL =36—-—(100) = ——.
p 15 (100) = —=

(The probability that the average tourist suffers the loss YR s p.) Hence the monopoly will
not offer this policy.



If the firm offers a policy that only inattentive tourists subscribe, then it charges the
premium that solves the equation

In (150 — Iyy) — %m (150 — 100) + %m (150)
S
(150 — Ix)* = 3(50)°
=
Iy = 150 —50V3 ~ 63.397.

Since only 2/3 of the tourist are inattentive, the monopoly’s expected profit

§ (Ty — puL) = % ((150 _ 50\/5) _ % (100)) ~ 8.93.

Hence the monopoly will offer the policy (I_H, O) :



(d) (Question added after the exam.) Assume that the fraction of inattentive tourists is
A € (0,1). For which values of A\ would the monopoly of part (c¢) offer a pooling policy?

Solution. The aggregate probability is now

A+1—A_1+A
2 ¢ A @ 4

If the firm offers a policy that both types subscribe, (I,0), where I = 150 — y/50 (150)° ~
36.025, the monopoly’s expected profit per tourist is

I —p5(\)L=150— 4/50(150)° — % (100) .

If the firm offers a policy that only inattentive tourists subscribe, (I_ H,O), where Iy =
150 — 50+/3, then the monopoly’s expected profit

o (Iy — puL) = 2 (( 50 — 50x/§> = %(100)) :

2 2
Solving
A 1 B ; s 1+
: ((@50-—-50\/5)-— 2(100)) — 150 — /50 (150)° — == (100)
we get.
W1 ~12
5 _ V168750000 — 125 034779
25v/3 — 75

Thus, for X < X\ the monopoly offers the policy (I_ H,O) , which all tourists subscribe. Note

that alert tourist are worse off, while inattentive tourist are better off, than in the competitive
equilibrium of the market identified in part (b).



