(IR, ) must be satisfied as an equality

wealth in good state

45o line
W o6
L type
insurance CL line of slopef - e
l-p,
H type
H type
wealth in
bad state
W-x

Cu wmyst I?Q. a Fu'm‘

. IV Surauee coulreck
wealth in good state (no loss)
probability of good state: 1-p

C L ?ide.m 17 suwlerseehou

45° Tine of H- iudifFf. curve
t’hmub.lw Cy
1A cud L~ wdiff. Ceer R
Harowuph NI

H type é'oeu'wq Care !
H type C _ (_ L,'- d o }
D’”W H' - L1 ) H.-
wealth in bad

state (loss of x) 1
W-x

i (Co= (hyzo, 4=

(1c,) is not binding: it is always satisfied as a strict inequality.
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Option 1 is a special case of Option 3

wealth in good state (no loss)
probability of good state: 1—p

450 line

L type

insurance

H type
H type
wealth in bad
state (loss of x)
W-x probability of

bad state: p
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Option 3 yields higher profits than Option 2: 7 , <7,

wealth in
good state

. 0
no insurance 45 line

f) = 7-” PH +('—?‘” )ﬂ_

wealth in
bad state

In conclusion, the monopolist will always choose Option 3, although

in some cases (namely when g,, is close to 1) the outcome is the same

as in Option 1.

Mox T = 9 VL hy-ft] « (=3I b - p_(£-d0))

hy
ot UW-by) = P U(W-be - d0) +(mp,) Ulw-b)
— —_
K wre b H uh&h frow Co
Soluhou Frows Cy
b, (bs) P V(w-2) +0- ﬁ)UZw) =f U(“}’LL-JL.)'t-((-—P,)U[W“’ﬂ
- Page 2 of 4
C‘LU‘H) L whilky Frouw. NE
Max Tz GV D hn-Fu @« (1, w[lq(m»r({ ~d, ()]

hy



1 1
EXAMPLE. I = 1,600, § =700, Ps =5, P, =75 U(m)y=~m .
4-
* . - | \, - —\‘
Ry is given by the solution to ol,loo-—lf\ 1 [6bo-%c0 & Ieeo

b 3
h, =156

Thus under | Option 1| profits are: C}H N C IS¢ - "5“ '70‘7]

¥
J -
Now Option 3. Let 7, €[79, 156] be the premium for the full-

insurance contract targeted to the H type To find ¢, solve:
F i)( \4 & S OQ VR

duW"qH = —lb.: IKOO—LIL—JL + g V‘ Iéoo._L,L

‘j 9 ‘5 ¥ 7 ‘;
—{‘6 ] Loo-00 t 78 [6ov = '—Ia ‘ﬂgao—hL-JL + pys loo—ly

lnL ([,m) = [/lH + 156 \’iéoo—-lu,. - é,o&ﬁ
JL“ﬂH) = 8(7'4q + 54Lo ‘)Iéoo-qu -ZI¢?,240

Page 3 of 4



We can solve the two equations in terms of #,,:

— hy(h,)=h, +156,/1,600—h, —6,084
= d,(h,)=80h, +5,460./1,600— &, —219,260

Then the monopolist will choose 7, to maximize

o —delln)
N 7, = %4 N [lau —é '700] -q-(l»ﬁ,")h/[ L.L[hn) _7‘5 (70 J

Wy
1s function 1s strictly concave an =¢,N>0 an
This funct trictly d 4% N>0 and
H p,=79
4z, :ﬂqH ~2 . Thisis negative if and only if ¢, <. Thus,
dhy|, . 38 38 47
—
7y (hy) 75 (hy)
e
!
‘ N\
/ / :
hy - hy,
79 156 79 156
Figure 23a  DPTlow 1 Figure 23b
9 . ..
qy = reik the optimal solution is to offer only g < % : the optimal solution is to offer two
the full insurance contract at premium /,, =156 contracts (Option 3)
(Option 1)
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U.S. median household income
2021, by education level

Less than 9th grade

9th to 12th grade (no diploma)
High School Graduate

Some College, No Degree
Associate Degree

Bachelor's Degree

Master's Degree

Professional Degree

Doctorate

$28,294
$31,162
$50,401
$60,980
$70,450
$105,552
$124,341
$154,333

$162,159



Median household income in the United States in 2021, by educational attainment of
householder (in U.S. dollars)

Less than Sth grade

Sth to 12th grade (no diploma)

High School Graduate (includes equivalency)

Some College, No Degree

Associate Degree 70,450

Bachelor's Degree 105,552

Master's Degree

Professional Degree 154,333

Doctorate 162,159
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Median income in current U.S. dollars
Source Additional Information:
US Census Bureau United States: US Census Bureau; 2021

© Statista 2022




Unemployment rate in the United States from 1992-2021, by level of education

17.5%
15%
12.5
Q
I
- 1':":.'-:-
o
)
E 7.5%
@
-
5".'-:
2.5%
0%
q‘?f@‘bq‘*q"’qqq‘b S FPFEPFS PN D 2 S 9
SHESME S O fi°° f&r@r& r&r@@r&r&@r@r&@@@@Q@@
=®= Less than a high school diploma =e= High school graduates, no college Some college, no degree
9= Associate degree == Bachelor's degree and higher
Source Addttional Information:
Bureau of Labor Statistics United States; 1992 to 2021; 25 years and older

© Statista
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Suppose that there are two groups of individuals:
Coulluur, wot a Ravehou of edutehou

Group L ) Group H

A
Marginal productivity = 1 Marginal productivity = 2 <

Proportion in population: g; | Proportion in population: 1—¢,

with 0 <g, <1.

CaMJ"hu}‘
Cost of acquiring
education
C, =Y
Cy=VY/2
y
amount of
education
wage
reflecty  wrouwg
2 . lgd,{cp_; ol
Nee e,w’;la}wf
1
¢ t ° t /;

% level of
Yy education



For a GROUP L
individual

W}-m choox J=v
of 1>7_-7*

0‘>1

If choosey =0

getw= 1

payC= 0

net wage= 1-0 =

If choose y = y*

getw= 9
¥
pay C= )

$
net wage = 2- 7

For a GROUP H
individual

Wil clhoor 7"

tF

L >\
2 2

If choosey =0

getw= 1
payC= D

net wage = )

If choose y = y*

Separa ft’ué

| ¢yt 2

®
net wage = & — Z;_

/
N

S\'cd m@' u g b um

Cr

L chosss =0

r=r’
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Can a signaling equilibrium be Pareto inefficient? /=0
beFore Gvrwwk iukevvmhow QH‘PVI‘ vr:c:ah{‘
wrev )
L - ’7”{ : y=o w=|
beler ofF ULz 1 < w= [r—ar,,)'l 1—7H2
H-Fype - y=y" “:11 w=[1-%,)1+%2
UH =2~ %
> .
Fo&)\'k& Elet [_0,\” +27,q
D S
a}H 41 S 2 = '

24,12 > ¢4 sy*

g> 2 - 29, =2((~°7@
‘f 1
< 3 ah-l 'é

.Sicquo& (udex
of b= b d
Cou ke cMusypd cauvok ¢ Ucws g



Index vs signal

Women, | Women, | Men, L | Men, H
L H
productivity 1 2 1 2
roportion 1 1 1 1
prop 4 4 4 4
Cost of acquiring y units of % %
education — —
Y 2 Y 2
wage schedule for men
2
1
BA
L 4
d ti
ym yW eaucation
wage schedule for women
2
1
nA
education




Women, L | Women, H Men, L Men, H
productivity 1 2 1 2
. 1 1 1 1
proportion 1 1 1 1
Cost of acquiring y y y
units of education y D) y D)
MEN’s CALCULATIONS
wage schedule for men
2
1
1< Vu ¢ %
w
y y education
wage schedule for women
2
1
education

L weu loerse
/ Yo
\ H‘ wéu b(Aco‘P

7= T



productivity 1 2 1 2
) 1 1 1 1
proportion 1 2 1 1
Cost of acquiring y y y
units of education y D) v D)
WOMEN’s CALCULATIONS
wage schedule for men L w O LA cuw IP

2 |</w<2/ 79

y y education H wa O[Aw?

—
wage schedule for women l‘l

2

education

147, <o <72



