
TA session #3ECON 342J. Mar
elo O
hoaFebruary 4, 2009Problem 1. We will use MATLAB to solve the following problem.1. Simulate data for the following model:yi = I[�1 + �2xi + �i > 0℄where �0 = �0 = 1; xi � N(0; 1); �i � N(0; 1), and �i ; xi are indepen-dent. Generate 100 i.i.d observations.2. Estimate �0; �0 using NLS and a Logit 
df to model the 
onditionalexpe
tation of y .Solution. The modelConsider n individuals, i = 1; : : : ; n where ea
h is fa
es with a binary de
isionor 
hoi
e j = 0; 1. If we let pi = P(yi = 1jxi)i.e., the probability that Yi is one, and 1� pi the probability that Yi is 0, thenYi � Bernoulli (pi)therefore E (Yi jxi) = piand V (Yi jxi) = pi(1� pi):1



We 
an represent the probability that yi = 1 as,pi = P(xi� + "i > 0) = P("i > �xi�)where xi = (1; xi) and � = (�1; �2)0.Spe
ifying a fun
tional form for the CDF of "i say F ("i) we have,pi = 1� F (�xi�)with a PDF symmetri
 around zero we 
an re-write this results as,pi = F (xi�)In our 
ase we will assume that,F (�) = �(�) = exp[�℄1 + exp[�℄i.e., a logisti
 
df. You 
an show that �(�) is symmetri
 and has �rst- andse
ond-derivatives equal to,�0(�) = �(�)(1� �(�))�00(�) = �0(�)(1� 2�(�))whi
h are useful at the time of taking derivatives of this 
df. 1Optimization problem and Newton's methodIn this problem we will obtain our estimates solving the following optimizationproblem: min� N
∑i=1 (yi � pi(�))2where, pi(�) = �(xi�) �1For a standard normal 
df, �(�); we have:�0(�) = ��(�)2



Let f (�) be our obje
tive fun
tion. To solve this problem we will use thefollowing algorithm:Initialization Choose a guess �0 and stopping parameters Æ and � > 0Step 1: Compute the gradient rf (�m) and hessian H(�m)Step 2: Compute, �m+1 = �m � [H(�m)℄�1rf (�m)Step 3: If k�m � �m+1k1 + k�mk < �go to step 4; else go to step 1.Step 4: If krf (�m+1)k1 + kf (�m)k < ÆSTOP and report su
ess; else STOP and report 
onvergen
e to anonoptimal point.In our problem, f (�) = N
∑i=1 (yi � �(xi�))2Then, rf (�) = N

∑i=1 �2 � (yi � �(xi�))�0(xi�)x0iH(�) = N
∑i=1 �2[�00(xi�)(yi � �(xi�))� �0(xi�)2]x0ixi
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