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STA 431s13 Quiz 5

In the following model, Xj;, Y;; and Y;o are latent variables, while only Wz, Vi1 and Vi are
observable. Independently for i = 1,...,n, let

Y1 = 5/ Xi+en
Yio = BaXi+e€ip
Vii = Yi1+e
Vie = Yig+tei
Wi = Xit+eg,

where X; ~ N(0,¢), 1 ~ N(0,¢1), €2 ~ N(0,%2), e;1 ~ N(0,w1), €52 ~ N(0,ws), €3 ~
N(0,ws), and all these variables are independent.

1. (1 point) What is the parameter vector 6 for this model?
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2. (1 point) Does thls problem pass the test of the Parameter Count Rule? Answer Yes or No
and give the numbers.

A/O. T—l’\ef‘e ANL 5: \DDV\O\W\Q\LQ’\S ‘-’+ Qm’?/ é

COVOA e Db S +rvetvre egughnomsS |
3. (3 points) Calculate Cov(V;1,V;2). Show your work. Note that the variables are already

centered.
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/4. (2 points) Write down the covariance matrix of the observable variables, which of course
includes your answer to the preceding question. You do not need to show your work for this

part. \/ , ' V,2
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5. (3 points) Assume that Y; 5 is a well-chosen instrumental variable, so that S2 # 0. Under this
assumption, is f; identifiable? Answer Yes or No and circle your answer. Prove it. If
the answer is Yes, show how (3 can be recovered from the covariance matrix. If the answer is
no, give a numerical of two parameter vectors with fBs # 0, different values of £, and exactly
the same covariance matrix [oy;].
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