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Instructiotts

Do all problents.

Show all of your computations.
Prove all of your assertions or quote appropriate theorelrls.

Books. notes, and calcr-rlators may be used.
This is zr three hour test.
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l. (50 points) Here are 5 observations of two regressors :.^1, 12 and dependent variable u.

'L l i,t I iZ U,

7 - 4 7 1

2 - 1  5 4

3 0 1 3

4 1 - 1  9

5 ' , z - 5  1 0

Consider the following tu'o linear regression moclels wher€ €2's are iicl with a nornrrrl

d is t r ibut ion,  E(e)  :0  and Var(e)  :  02.

Full N'lodel

Ut, : 3o * PPil * iJzr,,z * r.i ( 0  1 )

Reduced N'{odel

lh :  , ' Jg  + iJ1I ,1  *  € i

Questions about the ful l  model (0.1):

a. What is the design matrix X ?

b. Wirat is the X" in the centered design matrix?

c. Calcr-rlate P : (,jr, i ir) with the marrix X".

d. Test the hvpotireses:

i \ : 0  v s  B L + 0 .

Use the f-table at,tached and state your conclusion. cr : 0.05.

( 0  2 )

Questions about the reduced model (0.2):

a. Calculat" ,ir in the reclucecl rnodel.

b. Construcrt the ANOVA taltle.

c, Precl ict go at .r1 - 5.

cl. Construct a g5% prediction int,erval for gs above. Is this interval u,icler than a gb%

interval for E(ys)? Brieflt ' explairr rvlrr,.

e. Calculate the residuais, the studentizecl residuals, ancl the studentizecl cleletecl resicl-
uals.

f' Ciilculate R2 trnd adjusted n3. Which one is a better nreasure for rloclel selection?
Briefly explairr u'ir\r.

Applied Statistics



t  Dis t r ibut ion:  Cr i t ica l  t  Values

Area in One Tail
0.025

Degrees of
Freedom

Area in Two Tails
0.05

1
2
3
4
5
6
7
R

9
10
1 1
T2
13
T4
15
I6
n
18
t 9
20
2I
22
23
a A
L+

25
26
27
28
29
30
31
32
1 A
J+

36
38
40
45
50
55
60
65
70
t5
80
90

100
200
300
400
s00
750

1000
2000
Large

t2.706
4.303
3.1,92
2.776
2.511,
2.447
2.365
2306
2.262
2.228
2.2CtI
2.779
2.160
2.145
2.131
2.720
2.t10
2.107
2.093
2.086
2.080
2.074
2.069
2.064
2.060
2.056
2.052
2.048
2.045
2.042
2.040
2.037
2.032
2.028
2.024
2.02r
2.014
2.009
2.004
2.000
7.997
1,.994
r.992
1.990
1.987
1.984
r .972
1.968
r.966
1.965
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1.943
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1.860
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