
STAT 510

FINAL EXAM SOLUTIONS

Spann 2019

I
. 10

2 . 15

3. a ) 12

3. b ) 6

3. a ) to

3. d) 9

3. e ) 6

4. a ) 8

4. b) 8

4. c) 8

4. d) 8



I
.

THE PEARSON CHI -
SQUARE STATISTIC Is

sit Ei :c "i5

= Eiiocyi .IT

= ¥99 EIICHI .TK .at

= ¥99
. 93

=
99 - 1.5 = 148.5

UNDER THE NULL
,

THE STAT IS APPROXIMATELY

X }g . Etxgg ) -

- 99
,

Haruka ) -198

SD ( Naa ) I 14
.

THUS
,

THE STAT Is

More THAN 3 STANDARD

DEVIATIONS
ABOVE THE

NULL EXPECTATION .

THERE Is EVIDENCE

AGAINST THE ASSUMPTION OF Iid Poisson

OBSERVATIONS .
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yij.cl/lijicinnd
Poisson I disk )

In( dijk ) = Hjk t fi t Sii t Eirik

fi d N ( O
, Ef ) ( FIELD RANDOM EFFECTS )

Sij
d µ ( O

,
of ) ( STRIP Ransom EFFECTS )

eijk d N ( O
,

OF) ( TRAP RANDOM EFFECTS )

ALL fi
,

Sij
,

AND Eijk EFFECTS ARE

INDEPENDENT OF EACH OTHER
.

THE Hjk TERMS Avow THE MEAN

RESPONSE To DEPEND ON BOTH TYPE

AND DISTANCE ALONG EACH STRIP .

THIS CELL
- MEANS STRUCTURE ALLOWS Ton

Type MAIN EFFECTS ( WHICH ARE OF PRIMARY

INTEREST )
,

DISTANCE MAIN EFFECTS
,

AND

TYPE - BY - DISTANCE INTERACTIONS .



THE PREVIOUS Is A NATURAL EXTENSION OF THE

SPLIT -
PLOT MODEL To Poisson DATA

.

A BETTER CHOICE MAY BE To Drop

THE Sij TERMS AND ASSUME

e- i÷÷÷÷ her:*:*.:*:D
THIS RECOGNIZES

THE REPEATED MEASURES

STRUCTURE OF THE EXPERIMENTAL DESIGN .

ANOTHER OPTION Is To KEEP THE Scij TERMS

AND STILL Abb THE CORRELATED ERRORS
.
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THIS IS A SPLIT - SPLIT - PLOT EXPERIMENT .

THE WHOLE - PLOT TREATMENT FACTOR CONSISTS of

THE COMBINATIONS OF TEMPERATURE ,

HUMIDITY
,

AND CO2 LEVEL
.

THIS HAS 8-1=7 DF THAT

CAN BE BROKEN Down INTO 7 SINGLE - DF PIECES :

T
,

H
,

C
,

THI ,
Txc

,
Hxc

,
Tx Hxc

.

To REDUCE LINES
,

THIS FACTOR WILL BE WRITTEN As THC IN ANOVA

TABLE BELOW .

WE WIL -
AS ABBREVIATE MONTH As M

G = GENOTYPE ,

A = AHE
,

P -

-
PLANT .

DI
SOURCE 3

T 7

THC 21

MXTHC = WP Error T

-Ex 2=280 )
a

Mxht MXTHCXG t P ( M
,

THC , h ) = Spernon 280- -

I

A I

Axa 7-
AXTHC 7

A XCXTHC

Mx At

AxwpennontAXSP
Enron

= Sspernor 3042
# 639

C. TOTAL
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( CONTINUED )

IF You Don 'T SEE How To FIND THE WHOLE - ROT Ekron
,

SPLIT . Roi Error ,
AND SPLIT - SPLIT -

PLOT ERROR DF In THE

Previous ANOVA TABLE
,

You CAN USE THE Faro wines

ALTERNATIVE REASONING .

WHOLE
- PLOT : THIS Is A RCBD WITH MONTHS As Blocks

AND GROWTH CHAMBERS As EXPERIMENTAL UNITS ,

THERE

ARE

4×8=32
WHOLE - Plot Extent MENTAL UNITS ,

So THE

WHOLE - PLOT ANOVA IS

4 - I
MONTH

8 - I

THC

WP .
ERROR

21 = (32-1) -
( 4 - I ) - ( 8 - I )

-C. TOTAL 32 - I

SPLIT -
PLOT ! THE SPLIT - Rot TREATMENT Factor Is GENOTYPE,

AND THE SPLIT - Rot EXPERIMENTAL UNITS ARE PLANTS .

WE

HAVE 4×8×5×2=320
PLANTS TOTAL

.

THUS
,

THE

THE SPLIT -
SPLIT - Kot Ekron

ANOVA
Is

DF CAN BE OBTAINED

MONTH
3

By SUBTRACTION ALSO

THC 7

By Fouoiwinh
THE SAME

MONTH XTHC 21
STRATEGY .

I
G

H THC

317g- ( 3+7+21+1 1- 7) = 280

C. Tota - 319



3
.

( CONTINUED)

THE MODEL SPECIFIED IN THE PROBLEM

Assumes THE CHAMBER EFFECTS ARE COMPLETELY

NEW EACH MONTH AND INDEPENDENT Of THE

CHAMBER EFFECTS IN Any OTHER
MONTH

.

AN ALTERNATIVE
MODEL WOULD Assume A

TOTAL OF 8 RATHER THAN 32 Growth CHAMBON

EFFECTS .

YET ANOTHER APPROACH Womb CONSIDER

A REPEATED
- MEASURES CORRELATION

STRUCTURE

( LIKE ARCI ) ) WITHIN EACH GROWTH CHAMBER

Across MONTHS .

BECAUSE NEW PLANTS ARE USED

IN Each GROWTH CHAMBER EACH MONTH
,

NEITHER

OF THESE MODELS MAY BE BETTER THAN THE

MODEL SPECIFIED IN THE PROBLEM
STATEMENT

.

THERE ARE REPEATED
- MEASURES ON PLANTS

( Two Acres ) .

THE MODEL ASSUMES COMPOUND

SYMMETRY STRUCTURE ,
WHICH IS THE SAME As

ARC 1) For Two OBSERVATIONS .



3- a) No THREE - WAY INTERACTION MEANS THAT

THE Two - WAY INTERACTIONS ARE THE SAME

Fon ALL LEVELS of THE THIRD FACTOR
.

( WE HAD A HOMEWORK PROBLEM ABOUT

THREE - WAY INTERACTION . ) THUS
,

- -
- -

- -

- -

Ho ! Mill . .

- Mia . .

- Nz , ,

.it/Uzzi..=/Unz..-1Uizz..-NzizIMzzz

. .

- - -

-  -
-  -  -

⇒ Ho ! Min
. .

- Mm
. .

- Man
..tMzzi. .

- Milz

.at/UizzIlUziz..-lUuEO
-

THUS ,
WE NEED To ESTIMATE I

BY REPLACING EACH Tuthc
. .

WITH ITS BLUE .

÷÷÷÷::÷÷::÷÷÷:÷.
THE I

.

WILL CANCEL IN OUR CONTRAST .

THUS
,

VAN OF
ESTIMATOR OF

Is 8 [ 07/4 t 0440+07/80 )
= To £003t 203 to ? ]



3 a ) ( CONTINUED )

THUS
,

f  =

8.6-7.5 - 10.81-13.3 - 9.6+8.61-11.6 - 14.0 .
2

#
F

To [ 20×0.1 t 2×0.4 t 0.2 ] 3/10

3 b) 21 ( SEE ANOVA TABLE )

3 c) 280
( SEE ANOVA TABLE )

3d ) IT . 11111 .

- YT 11112 .

= Muhl - Mintz tE.mil
.

- E. 11112 .

VANCI.mn .

-

T.mn?=2GI/zo=oIfoSE=fEw=Mo.oz

3 e ) 304 ( SEE ANOVA TABLE )



4 a ) F = OI =

10.2/(40-8)10.2b) f  = (0.2+7.911)/310.2/140
- 8)

C) 5.5 I 2.026 T2
[

t.az
,

no - s

d) f ( x ) = Not Nxt 82×2

DIII  

= 8 ,
t 2821

2X

dfcx )
=o ⇒ x = -81

- 282
DX

⇒ I =

,
-

-25 .

PART ( e ) WAS To FIND A CONFIDENCE INTERVAL

For THE TEMPERATURE
 AT WHICH EXPECTED TOTAL LEAF AREA

Is MAXIMIZED ,
But THIS PART WAS REMOVED To KEEP EXAM LENGTH

Down .


