Math 582 Guiz 10 2022 Name

R 1) Suppose xy, ..., &, are iid p X 1 random vectors where
@i ~ (1= 7)Ny(p, B) + vNp{p, cX)
with 0 < v < 1 and ¢ > 0. Then E{z;) = p and Cov(z;) = {1 + v(c — 1})]X. Find the
limiting distribution of v/n(Z — d) for appropriate vector d.

2) Suppose ¥ ~ N,,(X 3, 02I). Find the distribution of HY if H is an n X n constant
matrix such that HX = X and H = H” = HH = H?, Simplify.
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3) Suppose that Y; = a+xf B+ e; where the ¢; = oy¢; where the ¢; iid with E(e;) =0
and V(e;) = 1. Then the ¢; are independent with F(e,} = 0 and V(e;) = o7. This MLR
model can be written as Y = a1+X 3-+e. We will assume that the cases (], ;)7 are iid.
Fit the model with OLS to get (&, 3) and the residuals 7;. The nonparametric bootstrap
samples the (x;, Y;, ;) with replacement to form the MLR model Y* = &1 + X3 + r*
where with respect to the bootstrap distribution, the r; are iid with E{r}) = 0. This

bootstrap model has the (w7, ¥;)” iid with respect to the bootstrap distribution.
The MLR model Y* = &1 + X*3 + r* is the bootstrap data set, and OLS is fit to

R AxT A ~ ]
the model to obtain the bootstrapped statistic {&* = Y* — ﬁ* ", 0 = Eml* Ygprys).

a) By the second method to compute OLS, fi = ﬁ;ﬁ]my. Since the bootstrap
distribution for the nonparametric bootstrap is the empirical distribution, it can be

shown that [i};]“l il f];; and Loy L Szy. Prove that ,@* = [i};]“lf];‘vy 53
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b} By the second method to compute OLS, Y - QTT. It can be shown that
~ %
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Y* Y and 2 — & Provethat 4" =Y*—- 3 x* = 4.



