STA 682 Qualify Exam Spring 2022

General Instruction: This is a closed exam with no any textbook, notes and electronic devices. The exam lasts
180 minutes. Answer all questions. Print your answer and number the pages and number the problems on
provided exam papers. Write on one side only. Please use only black pens or pencils.

Notation of Multiple Linear Regression Model:
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1. Giventhe model, ¥ =XB+¢&, where g[] N(O,UZI), Yiox1, Xnx@+1), B k+1x1, p=k+1 and & nx1. Prove the
following: (20)

a.

sl x5
b. B is inde;endent of s2,

D;{f,-

c. ¥ and Zn:(yi -y)2 are independent.
i=1

2. For model Y =Xg+¢&, assume that g1} N(O,oll) The statistical hypothesis tests in linear regression model
is formed as (20)

H:Co=y H;: CB=y

where m is the rank of C, a mx(k+1) matrix. Prove the following,
a. Give the test statistic and the distribution of the statistic

b. Prove the test statistic in 2.a has the F distribution with degrees of freedom and

3. For model, Y=XB+¢, where g[] N(O,ozl), Y nx1, X nxp, B pxland & nx1, with patrician  (20)
X=(x %) (8 BV)  BY=(BoBi.). B (BB

a. Fortest H,: ﬁ(2)=0 H,: B(Z) # 0 find the € ¥ and m in the following test statistic. Give the test
statistic in the quadratic form notation and the distribution of the test statistic.

b. Given
Bu=B+XX)CICXX)CT(CB-y)  where B, =P
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Prove

(y—XBu) (y—XBu) - (y—XB) (y - XB) = (B -v) [cX'X)"1C']*(CB - ¥)

c. Give the SSE, SSEr and SSEr in their quadratic form notation and prove the test statistic in part 3.a

equals
SSE, —SSE, (n-k-1
SSE m '
4. Given the Growth Model Y=XB+¢E where
yu Y2 YiM Y %1 €11 €12
] = Y- E £
Y = y:21 y22 y2:w Y= Yo == €2 —_— ?1 :22
Yml Ym2 YmM ym g;n Eml E€m2
M M
Y=~ =2 : _ _r
i Mi:lth Ez—Mizl&t t=1.2 .M 3= 1:2;
X mxp cov (g¢) = 2 €tS  are independent.
?is are independent.

a. find the cov (&)

b. find the estimated generalized least square estimate of 5.

c. prove that the

5. For Model (1)

a. Define the Studentized Residuals e;

becrs obtained in b) is unbiased estimate of 3 .

i=1,2,..n

(20)

1M
Ea2M

EmM

(20)

b. Show that Studentized Residual in part a. has Student’s t distribution with the degrees of freedom

n-k-2.
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