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1. Let y = dueo1 + €, where 4] <1, & 1ID N(0,0%), yo = 0.

e, e | F __— {
(a) Let y(k) be the k** autocovariance of yy. Find k). (10 points)
(b) What is the log-likelihood Function of yi,¥a. -, ¥? (10 points)
—

2. Suppose y = OUe-i T U, U = Plpls T €5, wh;are ¢l <1, p#0
o ./-
(a) Explain why E(ye-1u¢) # 0. (10 points;

(b) Let & be the LS estimator of ¢, Is # consistent for ¢7 Explam your
answer_ (10 points)

(¢) How do you test whether 1w is seriplly rorrelated or not? (10 points)

3, Suppose that 40 percent of the [siedents-in & large populaﬁun are freshmen, 30
percent are sophomores, 20 perwhl are juniors, and 10 percent are seniors. Suppose
that 10 studemis are selected at random from the population; and let
X,,X,,X,, X, denote, respectively, the mumbers of freshmen, sophomores,
juniors and seniors that are obtained,

{#)Determine p(X,,X,) foreach pairofvalues i and / (i< /). (3%)

(b)Forwhat valuesof 7 and j (i<j) is p(X,,X,;)mustnegative? (5%)
|

{ ¢ ) For what vaiues of  and— _;r“'{';"-:'lju}..—is-..p(.l'j A ,)close 1o zero? (5%)
il

4. Suppose that X, --,.X, form a random sample from & distribution for which the p.

d.f f(x|#) isasfollows: _ |

L il'
el " I -

flo= f for =8<x=l

(] otherwise

Also suppose that the value of # is unknown (0<8 )

{ ) Find the maximum likelthood estimator (M.L.E.) of @. ( 7%)

( b ) Determine the asymptotic diswibution of the M.L.E. of &. (8%)
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5. Suppose that a certain drug A was administered to eight patients at random; and
after a fixed time period, the cnngentr_:_iﬁon,gf the drot in certain body cells of each
patient was measured in appropriate units. Suppose that these concentrations for the
eight patients were found to be asfollows: —  —

123, 142, 141, 162, 155, /151, 160, and1.76

F

] -
Suppose also that a second drug B was administered to six different patients
selected at random; and that when the concentration of drug B was measured 1n a
similar way for six patients, the resulis were as follows:

176, 141, 187, 149, 1.67, and 181,

Let u, denote the mean of . bservation for drug A, and let Hy denote the
mean of each observation for drug B Also:suppose that all observations have &

common unknown vanance. Plea"se fmda;mnf]demaintewa] for p, —ug with
confidence coefficient 0.90 under the follewing hypotheses:

Hyt gy =0 Hy: fy= g #0.(10%)

6. Consider a problem of simple linear regressionof ¥ on X and that observabions
Y....Y, areindependent. Let Z, =¥, = f - B,x, denote the residual of the
observation ¥, (i=1...,n). Evaluate ¥ar(Z,) jfﬂr.giv:n values of x,....x},
and show that it is 4 decrease function of the-distance between x; and ¥, . (10%)




