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SPRING 2017

EXAM 1 SOLUTIONS

POINTS PER PROBLEM

1 a) 9 2 a) 9 3
.
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b) 9 b) 9
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For A t DISTRIBUTION ,
IT Is

EASY To DIRECTLY WRITE Down THE

NCP BY REPLACING ESTIMATORS IN

THE STATISTIC WITH THE PARAMETERS

THEY ESTIMATE .

IN This PROBLEM
,
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,
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, -
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I WAS EXPECTINH STUDENTS To WRITE Down THIS

ANSWER DIRECTLY WITHOUT An THE WORK ABOVE .



| d) LET X ,
= 1- And Xz Be THE MODEL

Matrix
THAT AuowsA DISTINCT MEAN For EACH
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3
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MAIN
EFFECTS :

f  =
¥

' ( R - Pi ) 't

13
=

57/3

-
MSE 18.3
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THE ABOVE Is STRAIGHTFORWARD .
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2 b) F  = 0.19/115.81/7

2 c) 142.124
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Inspection OF
DATA shows THAT Y Decreases

As X Increases WITHIN EACH TREATMENT

Group .

THUS
,

42<0 ,
AND t  = - FI0.27



2 e) THIS PROBLEM

Asks
For A BRIEF REPORT

" For THE RESEARCHERS
"

.

THUS
,

I WAS

Hoplnh You WOULD

Focus
ON CONCLUSIONS

RELEVANT For THE RESEARCHERS ,
AND

EXPLAIN THOSE CONCLUSIONS IN A WAY

THAT MKHT MAKE SENSE To A SCIENTIFICALLY

LITERATE NON .
STATISTICIAN .

Even
WITHOUT A CALCULATOR ,

You SHOULD

BE ABLE To SEE THAT THE £ - STAT

computers
IN PART (d) Is VERY Large

IN MAGNITUDE .

THUS
,

BOTH Pretreatment

WEKHT AND TREATMENT ( SEE PART c) ARE

Highly
STATISTICALLY SIGNIFICANT IN A

Moder
THAT INCLUDESBOTH

.

WE CAW Also

SEE THAT AN ADDITIVE Mober SEEMS ADEQUATE

Compared To A Mone COMPLEX MODEL THAT Auows

For INTERACTION BETWEEN PRETREATMENT

WEIGHT AND
TREATMENT.

THIS ADDITIVE Morsel

SAYS THE EXPECTED VALUE OF THE RESPONSE Is

A LINEAR
FUNCTION OF PRETREATMENT WEIGHT

WITHIN EACH TREATMENT Group ,
THUS

,



THERE ARE THREE REGRESSION LINES
,

ONE

For EACH TREATMENT Group .
THE SLOPES

OFTHE THREE LINES ARE THE SAME IN

THE ADDITIVE
MODEL

,

BUT THE INTERCEPTS

DIFFER Across TREATMENT Groups
,

WE

COULD
SAY SOMETHING

LIKE THE Following To

THE RESEARCHERS .

u Both PRETREATMENT WEKHT AND TREATMENT

Have A STATISTICALLY SIHNIFICANT Association

WITH THE CHEMICAL
LEVEL RESPONSE .

WITHIN

EACH TREATMENT Group
,

LARGER PRETREATMENT

WEKHTS ARE ASSOCIATED WITH LOWER LEVELS OF

THE CHEMICAL .

For ANY PARTICULAR

PRETREATMENT
WEKHT HELD CONSTANT Across

THE TREATMENT Groups
,

THE MEAN Level

OF THE CHEMICAL
DIFFERS IN A STATISTICALLY

SIGNIFICANT WAY Across TREATMENT Group ,s

AND THE DIFFERENCES AMON 'h TREATMENT

Groups IN MEAN RESPONSE APPEAR SIMILAR
,

REGARDLESS OF WHICH PRE - TREATMENT WEIGHT

WE CONSIDER .

"



3
.

A Is THE Moser Matrix For A

QUADRATIC REGRESSION Function

For DATA WITH Two OBSERVATIONS AT

EACH OF X= I
,
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,
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Now NOTE THAT @ (A) C @ ( B) Because

THIS CAN Also BE
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Like A BUT WITH

A CENTERED X

VARIABLE ( X - I )
.

THUS
,
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.


