
STAT 510

EXAM1 SOLUTIONS

SPRING 2018

POINTS POSSIBLE :

I
.

16

2. a) 12

2. b) 12

3 . 14

4. a) 14

4. b) 32

TOTAL 100
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CLEARLY
,
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- Pz .
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C- lpI= 7.6/4 = 1.9
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2. a) µu Miz µ µ +132
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µ=µ , ,

A2=µtAz - µ=µz ,
- My

B2=µtB2 - 1U= Miz - M , ,

AZ :Bz= µtAztB2+A2 : 132 - ( µtA2) - (M+B2)+ µ

= µzz - Mz ,
- Miz + My

Thus ,
coefco ) YIELDS

µ^=M^u= 5.9

A^z=M^z, - M^u= 2.2 - 5.9 =
- 3.7

Bz= µ,̂
, in'u= 3.4 - 5.9 = -2.5

AT.BZ = 2.5 - 2.2 - 3.4+5.9=2.8
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,
[ ' if"yY][D

= 4- (1+44) = ¥ = %

Or YARC F.) = ¥y*n ( y , + %) = # [ Van 4,1 + ' ' Arcy . )]

= ¥ (1+114) = %

Y,
Is A LINEAR ESTIMATOR Because IT IS OF

THE Form -91¥ ( where a- = [ b) Is Fixed AND

AND ¥=[Yk] ) , Y,
Is An UNBIASED ESTIMATOR OF

M Because ECY, ) =M .

VARCY ,
)=K ,

= %
.

< % = VARLI )
.

Thus , Y,
Is A LINEAR UNBIASED ESTIMATOR of

µ WITH Lower VARIANCE THAN I
.

So
, I.

CANNOT Be THE BLUE of µ .



4 A) THE Equation OF THEPIECEWISE LINEAR Function

ON X Efoo )3o] IS potp ,X .

ON XE [ 30
, D) ,

WE HAVE A LINE WITH

SLOPE Bz THAT PASSES THROUGH THE POINT

( 30 ,
Pot 30P , ) .

THUS ,
THE INTERCEPT ON

XE [ 30,23 ) Is po+3oB ,
-30 pz ,

what

MAKES THE EQUATION OF THE LINE
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.
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4 b) Source I DI
- 95.1-515=43.2 2-1=1

LINEAR
7 3-2=1

PIECEWISE LINEAR ,

7
.

5-3=2
CELL MEANS

ERROR 7.5 15 -5=10

- -
-

C. TOTAL 95.1 15-1=14

THE ABOVE ENTRIES ARE STRAIGHTFORWARD .

How DO WE GET THE Two Missing ENTRIES

?THE CELL MEANS LINE WILL TEST FOR LACK OF

FIT OF
THE PIECEWISE LINEAR MODEL .

WE Know THAT SUM OF SQUARES Is EQUAL To

¢§ ) '[ C ( xlxj 'd ]tC§
For Appropriate C

.

IF PIECEWISE
LINEAR MODEL

HOLDS
,

µzo - Mo = µ3o - Mzo AND µ }o
- µ4o=µ4o - 1h50

In 0
.

,
- Miot2Mzo - Also =o AND Mso - Zmyo + Mso=0

thus ,c=Ey,;;] .ae#+I:Y++.y

t'd



4 b) ( Continued )
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THE Sum OF SQUARES For

C Eu
MEANS IS18/35.

THE SUM OF Squares For

PIECEWISE LINEAR IS

95.1 -

(43.2+1%5+7.5)

OR

44.4
- 1%5 .


