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1. a) The decision rule is that y;i=1 if ¢; > ¢ 'where ¢" ~ N[z, o]. Note that

Prly, =1]1=Pr[c, >c 1=Pr[(c’ — )/ 0 =2 < (¢, — p) | 5] = P[(c — 1) / ] which can be
reduced to read Pr[y, =1]=®[—-(u/o)+(c,/o)]. Let g, =1/0c and S, =—ul o then

we can rewrote the decision rule as Pr[y, =1]=®[4, + #c,]. Notice that ﬁl should be
>0 and hence 0Pr[y, =1]/dc, > 0-- as the cholesterol level increases the probability of
getting a prescription increases. The log likelihood function for observation i is then

L =®[4, + BCLS,T" - P[4, + BCLS D™

b) Let B, vary across people so it now equals gy =—u /o =-x81c
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b. s—ﬁ =2in In(y%)—>"In(y;) =0 which implied that & =
o (04 .

3. (=N, In(R)+N, In0—P)+N,, In(P)+ N, InL—P,)



The first order conditions are

O _Nu_ Now _ o which implies that B, = — s
kP 1-R N, + Ny,
O _Nu_ No _owhich implied that P, = Ny

PP 1-P N, + Ny

Note that d(Bo + P1) - (o) = P, - P,. Looking ahead to the next problem, note that we

inyi . N : Z(l_ Xi)yi

oA N .
canwrite P=—22 _asy =-————and Pb=—2* _ ay =—+——
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. Continue with problem 3. The 2 x 2 table below provides the number of observations in
each pair of (X,Y) combinations:

Np __20 =0.364

N, +N,, 20+35

N, _ 30

= =0.667 and P, =
N, +N, 30+15

ﬁl p—
®(B,) =0.364 which implies that ®*(0.364) = ﬁ’o =-0.348

®(B, + B,) =0.667 which implies that ®*(0.667) = (BO +Bl) =0.432and
B =0.432— 3 =0.432—-0.348=0.78

In a previous problem set we showed that given a linear regression vy, = £, + X5, + ¢,
were X; is dichotomous, then the estimate for S is

A A N A N
-V -V = P — 11 _ P — 10
A=V—-Y.=R N,+N, ° Ng+Ng

Note that from problem 3, regardless of the distribution of the error in the discrete choice

A A N B
model P = _ Ny and P, = 10
Nll + NOl 10 + NOO

By =In(p,/ A-p,)) and B =In(p,/ L- p,)) - f,.

Therefore, P, = and

1+e”



OLS coefficient or marginal effect on worka variable
(standard error)
OLS (Linear Marginal effect on Marginal effect on
probability) worka from probit worka from logit
-0.0838 -0.0838 -0.0838
(0.0073) (0.0076) (0.0076)

8. (=N, In(R)+ N, InNL—P)+N,, In(P,) + N, In(L—P,)

C=Ny In[D(S, + B)]+ Ny IN[1—D(5, + B)]+ Nyp IN[D(,)]+ Ny, In[L—D(,)]

In this case, No;=0. There is no mother with a twin on the 1% birth without a second
child. Therefore, the log likelihood reduces to

C= Ny In[D(S, + B)]+ Nyp IN[D(,)]+ Ny, In[L-D())]

Taking the first order conditions
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Notice that 66—W|II only equal zero if S, — ooso functionally, the parameter is
1
undefined -- the numerator will approach zero and the denominator will approach 1. In

general, if the (2x2) box of (y x x) has a missing off-diagonal element, then Bl —> 0 0r
,31 — —oo depending on what element of the box is zero. In this case, the estimate is
undefined.



