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To find E(X|Z), first find fx z(z,y).
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(i) If a = 3, we have

Similarly,

z
fz(z) = / o’e”dr = o’z
0

fxz(x,2) = fx(@)fy(z —2) =a?e™™ z>2>0

so that

This yields

so that

1
fxiz(zlz) == z2>2>0

z

EX|Z =2) = /OZ rfx|z(v|2)dx

z

B(X|Z) =3

We can also start with (1) and take the limit as a — (3. First note
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where h.o.t. denotes higher order terms in (o — ). Also
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Combining, we find that
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2. Problem 1.4
fx(x)=1, 0<z<1

Hence m, = % From Example 1.1.3, we also have
fY(y) = yeiya Y > 0
Using the results from Example 1.1.2, we get
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we get

cov(X,Y) =
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Next, we have .
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The linear least squares estimator is given by
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The plot of the 2 estimators as a function of y is given below.
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The linear least squares estimator only gives a reasonable approximation to the conditional mean for
0 <y < 6. For larger values, the linear least squares estimator produces a negative estimate, which is
quite poor since the probability that X takes negative values is 0!

3. Problem 1.5
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(iii)
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so that the desired result is obtained. The calculations show that the conditional density f(x|y) has
the form of a Gaussian density. The mean value resulting from the conditional density is E(X|Y),
which can now be obtained by inspection of f(z|y):

E(X|Y)=mx + Zxy Sy (Y — my)

The conditional covariance is the covariance matrix of the conditional density f(x|y), which again
we can obtain by inspection:

E{[X - EXIV]X - EXIV]' Y} =2x - Sxy 5y Tyx = Bx — Sxy 2y ' 2ky

Since this matrix is completely determined by the given matrix X, it is deterministic, does not
depend on Y, and is equal to the total expectation E[X — E(X|Y)][X — E(X|Y)].

4. From the bivariate Gaussian density, we see that if we write Z = [X YT,

cov(Z) = B ’1’]

Specializing the results of Problem 1.5, we obtain
EX|Y)=pY
The conditional covariance is given by
E[(X - B(X|Y))!lY] =1~ p?

which as before is independent of Y.



