TEST 1
October 16 2007

There are four questions. Each question is worth 25 points.
There are some extra pages of paper at the back.
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- (1) Consider these data:
01 2

Yi-2 -1 01 2

_ (a) We want to fit the usual simple linear regression model. Find
Gy and ;. Construct the ANOVA table. Test the null hypothesis

that 61 = 0.
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(b) Using the same data as in (a), use generalized cross validation
to choose between these two models:

Model 1: Y = [y + ¢

Model 2: Y =3y + 51X + ¢
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(2) We are given data (X1, Y1),...,(X,,Y,) where X; € Rand Y; € R.
Assume that

Yi=0Xi+e
where E(¢;) = 0 and var(¢;) = 0°. Also assume that
X]<X2<"'<Xn

and that n is even. Define

Yo-Y)+Xi-Y3)+ -+ (Vo =Yy 1)

n
2

3=

(a) Find the mean and variance of B.
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(b) Assume that X; = i/n. Compare the variance of 3 to the
variance of the least squares estimator. Which is better?
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(3) We are given data (X,Y7),...,(X,,Y,) where X; e R and Y; €
{0,1}. Assume that

ehr
1+ ez

P(Y =1|X =2) =

(a) Write down the likelihood function for 3.
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(b) We can also estimate § with the estimator
i N
Using the approximation
e? ~ l n
l+er 2

=1 e

find the mean of B Are there condiitons under which IE(@) ~ (37
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(4) We are given data (X1,Y)),...,(X,,Y,) where X; e Rand Y; € R.
Assume that

Yi=0Xi+¢
Consider the lasso estimator B that minimizes
> (Y= BX)? + M.
i=1

Suppose that Y; = X; for each X;. Find an expression for B Com-
pare the bias of B to the bias of the least squares estimator.
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