Econom cs 791
Probl em Set 11

Consider a two period world. In each period a wonman may choos e
whet her or not she w shes to contracept and the probability tha t
g

she wll give birth depends on whether or not she is wusin
contraception as well as her fecundity. Her choice of contra ception
in the second period nmay depend on the outcone of the first peri od.

Choi ces are selected in order to nmaxi mze expected utility.

Use the follow ng notation:

b, is the birth outcome in period t which takes the value 1 if
a birth takes place and O ot herwi se.

C, Is the contraceptive choice in period t which takes th
value 1 if contraception is used in period t and
ot her wi se.

His the fecundity of a wonman

gq(M) is the proportion of the population with fecundity p

Ub,c) is the utility of a woman who has b births and use S
contraception c tinmes over the two periods (i.e. U1, 2)
is the utility of a woman who  used contraception in both
peri ods but gave birth in only one period.

E Uis the expec ted utility conditional on information known
at the start of period t.

f(by;c,, ) is the probability that a wonman of fecundity g with
contraceptive choice ¢ , in periodt wll experi ence birth
outcone b ,.

CER, is the "contraceptive efficacy rate" which is th e
observed probability of concep tion for a wonan at tine t
who does not use contraception mnus the probability for
one who does.
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Let

Wb,c) =-3*(b-1) 2- ¢
and

f(L,mey) = 1-f(0;u,c ) = p-.4c.
Thus a woman with fecundity 0. 7 who uses contraception wll have a
.3 chance of giving birth, one who does not will have a .7 chance
of giving birth, and the CER = .4. The expected utility in period
2 of a woman with one birth in period 1 who uses contraception in
both periods is thus

EzU—(u- 4) U2,2) + (1-p+.4) U(l 2)

3(-3-2) +.7 *(-2) = -

and that of a wonan mnth one blrth in period 1 who use S
contraception only in the first period will be

E, U= .7 (-3-1) +.3 *(-1) =-3.1
and thus the woman wi |l choose to contracept.



Part 1. Assunme p=.7 (i.e. g(0.7)=1) and that wonen know their own
fecundity. Answer the follow ng questions.

a) Do worren who gave birth and did not contracept in the fir st
period contracept in the second period?
b) Do woren who did not contracept nor give birthin the fir st

period contracept in the second period?

c) Answer questions (a) and (b) for wonman who did contracept
in the first period.

d) Do wonen contracept in the first period?

e) What is the contraceptive efficacy rate in period 2?

Part 11. Assune now that the popul ation consists of equal nunbers

of low fecundity wonen (p ,=0.4) and high fecundity wonen (p, =1)
(i.e. q(1)=9(0.4)=0.5). A though wonmen do not know their ow n
fecundity they know that they have a 50% chance of being highl y
fecund. They al so know about ¢ onditional probabilities so they can
conpute their probability of being highly fecund conditional o n
their experience in the first period (i.e. whether or not th ey used
contraception). Answer the follow ng questions using the attached
table and/or the follow ng equati ons:

R(b,;c)) =Zu: q( W) f(by; ¢y, 1)

%:Q(H)f(bl; c,, W) f(b,;c, 1
Pz( bzi Czi Cli bl) = Zq( l,l) 7 ( bl; Cl, u)
m

c/=argmax Y Y P,(b,;c,) *P,(b,c,(c,,b),c,b)Ub,+b, c,+c;(c,b,))
C
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C
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wher e

P,(b;;c,) is the probability in period 1 that a woman wit h
contraceptive choice ¢ ;, wll have birth outcome b ; given
the distribution of fecundity at the start of period 1;

P,(b,; c, Cc;,b;) is the conditional probability that a w oman with
contraceptive choices ¢, and ¢, who experienced a birt h
outconme b, in period 1 will experie nce a birth outcone b ,
in period 2, given the distribution of fecundity anon g
wonmen with contraceptive choice ¢ ; and birth outconme b ;
in period 1;

c; represents the optimal action in period 1; and

c by, c,) represents the optinmal action in per iod 2 conditional
on the action and birth outcone in period 1.



a) Do worren who gave birth and did not contracept in the fir st
period contracept in the second period?
b) Do wonen who did not contracept nor give birthin the fir st
period contracept in the second period?
c) Answer questions (a) and (b) for wonman who did contracept
in the first period.
d) Do women contracept in the first period?
e) Wiat is the probability tha t a wonman who gave birth in the
first period is highly fecund?
f) What is the contraceptive efficacy rate in period 27?
g) Wiy does your answer to Part |If not equal the answer you
obtained in Part 1e?
c, C, b, b, My Ho f(by; f(by; f(by; f(by; Py(by; P,(b,; U b, c)
Cy, W) Cy, o) | Co L) Ca, Up) Cy) Cy, Cy, by)
0 0 0 0 .4 1 0.6 0 0.6 0 0.3 0.6 -3
0 0 0 1 .4 1 0.6 0 0.4 1 0.3 0.4 0
0 1 0 0 .4 1 0.6 0 1 0.4 0.3 1 -4
0 1 0 1 .4 1 0.6 0 0 0.6 0.3 0 -1
0 0 1 0 .4 1 0.4 1 0.6 0 0.7 0. 171429 0
0 0 1 1 .4 1 0.4 1 0.4 1 0.7 0. 828571 -3
0 1 1 0 .4 1 0.4 1 1 0.4 0.7 0. 571429 -1
0 1 1 1 .4 1 0.4 1 0 0.6 0.7 0. 428571 -4
1 0 0 0 .4 1 1 0.4 0.6 0 0.7 0. 428571 -4
1 0 0 1 .4 1 1 0.4 0.4 1 0.7 0. 571429 -1
1 1 0 0 .4 1 1 0.4 1 0.4 0.7 0. 828571 -5
1 1 0 1 .4 1 1 0.4 0 0.6 0.7 0. 171429 -2
1 0 1 0 .4 1 0 0.6 0.6 0 0.3 0 -1
1 0 1 1 .4 1 0 0.6 0.4 1 0.3 1 -4
1 1 1 0 .4 1 0 0.6 1 0.4 0.3 0.4 -2
1 1 1 1 .4 1 0 0.6 0 0.6 0.3 0.6 -5




