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HERE ARE Two PROOFS
,

STARTING WITH

THE SIMPLEST .
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.
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THIS Is A SPECIAL CASE OF THE

AITKEN MODEL WITH tf =

,

11=1 AND
( nitnz ) X1

)

Thus ,
THE BLUE

V=§n.
? i

oem Is THE

GLS ESTIMATOR

Cx'
v-1×5 'll 't '
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DOSE

3. a ) O 10

Bruh !

OVERALL AVERAGE  

= Gt2tl2t6yt4tl6t#
= g

SS , total
= (G -85+(2-8)

'

t C iz -
85+(6-8)

Z

1- ( 4-85+(16-8)
2

t C 10-85

=
4 t 36 t 16 t 4 t 16 t 64 t 4

= 144

D Rua I AVERAGE  
= 6tZty = 6.5

D huh
? AVERAGE = 4 t 16 t 10

3-
= 10

SSD nun
= If

'
C Pez

,
Drug

- Pz ) tf

= It Palomar 't - Pz HIP
= 4 C 6.5-85+3 ( 10-85 = 9 t 12 = 21



3. a ) ( CONTINUED )

SSE
 = (6-4) 't ( 2-45 t (12-9) 't ( 6-912

t (4-45 t ( 16-135+(10-13)
?

= 4+41-9+9 to +91-9

= 44

SS

Druaxbose
= ( C E)

"

CCCXK )
- '

c
' ]

- '

CE

= ( 4 - 9 - 4 t 13 )
Z

-

Ett + it t I

= 2×5162=6.4
Sspnuh t SS

Dose

t SS Drug : Dose tSSE= Ssc .to/-ae

⇒ SS pose
= SSC

.

TOTAL
- SSD huh

- SSD nun ; Dose

- SSE

= 144 - 21 - 6.4 - 44

= 72.6



3 b) THE Four TREATMENTS IN

THIS EXPERIMENT ARE

Omg of DRUG
I

Omg OF DRM 2

10mg of Drina I

10mg of DRUG 2

NOTE THAT IF THE DOSE Is Omg ,

THE DRUG ( REGARDLESS OF 1 or 2) Is

NOT ADMINISTERED .

THUS ,
THE TREATMENTS

Omg of DRUG 1 AND Omg of DRUG 2 ARE

IDENTICAL .
THUS ,

WE SHOULD FIT A MODEL WITH Just

THREE TREATMENT GROUPS RATHER THAN FOUR.

TREATMENT DESCRIPTION
-

- Yi ;
= Mit Ei 's

, No DRUG
⇐ init NCO,

E )
z 10mg OF DRUG I

i =)
, 2,3 nF 's

Nz = 2

3 10mg OF BRUH 2 j= I
,

.
.

.

,
hi n ,

-

. 2



DF
4 ,

SOURCE -

-
I

BREW TIME

MORNING ( BREW TIME) 12

I

ADDITIVE

BREWTIMEX ADDITIVE
I

12
ERROR -

- 27
C. TOTAL

THE EXACT
WORD 1Wh IS Not IMPORTANT .

For EXAMPLE ,
MORNING ( BREW TIME ) COULD

ALTERNATIVELY
BE POTCBRENTIME)

.

Error
Could BE SPLIT - PLOT Ekron or

ADDITIVE X POT ( BREW TIME ) .

EITHER WAY
,

THIS

LINE CORRESPONDS
To CUPS OF COFFEE .

NOTE THAT ALTHOUGH THE NUMBERS DIFFER
,

THIS EXPERIMENT IS LIKE THE DIET Drug

SPLIT - ROT EXPERIMENT FROM Our NOTES
.



5
. a) BASED ON THE PROVIDED EXPECTED

MEAN SQUARES
,

IT Is EASY

To SEE THAT

MS ,

-

Msixsm
-

17.9 -
53

= 2 .
I

÷Is THE VALUE OF AN UNBIASED

ESTIMATOR For O } .

ANOTHER OPTION WOULD BE

MST - Mixson t Msixa - Msixsmxa
- I

6

But THIS CLEARLY HAS GREATER

VARIANCE THAN MST - MS ,-×sm
- .

6



5 b) Course NOTES ON A NOVA ANALYSIS

OF SPLIT . PLOT EXPERIMENTS EXPLAIN THAT

DF - WEIGHTED COMBINATION OF MEAN

SQUARES WITH THE SAME EXPECTATION

RESULTS IN THE LOWEST VARIANCE UNBIASED

ESTIMATOR .

THUS ,
OZ Is BEST ESTIMATED By

Dftxa MS Txu
t Dftxsmxa Msixsmxa

-

D Fix a
t D Ftxsmxa

=
7×3.3 t 14 x 3.9

-

21

= Is 3.3 t Zz 3.9

= 3.7



5C ) As WE HAVE SEEN IN Previous EXAMPLES

WITH EQUALLY SPACED QUANTITATIVE

LEVELS
,

WE NEED To TEST
µ 31

•

Ho I Mz ,

- Mil = Nbl - Ma
µ ,

.

WHICH Is EQUIVALENT
TO

µ , , .

Ho ! Mu - 2 Malt Msl = O
z to 18

BECAUSE WE HAVE A BALANCED SPLIT - Rot

EXPERIMENT ( LIKE THE FIELD SPLIT - Rot

EXPERIMENT IN OUR COURSE NOTES )
,

THE BLUE of Nij Is Ii ; . Vii
,

AND IT Foe - ow s THAT

THE BLUE of Mu - 2 Mz ,
t Ms ,

Is

IT , , .

- ZY-zi.tt/3i -

= Mu - 2 Mz ,
t Ms ,

+ PT .

- 252
.

tps
.

ten .

- 252 , .

test -



5C ) ( CONTINUED )

THUS
,

VAR n .

- 2721 . tysi)

= 071g +40318 toys

toys t 402/8 taels

= Z
,

( of to )

THE VALUE OF AN UNBIASED ESTIMATOR

For 0,3 to Is

K Mstxsm t 423.7=(5.3+3.7)/2--4.5

BECAUSE ELMS Txsm ) = 203 to AND

BECAUSE 3.7 Is THE VALUE OF AN UNBIASED

ESTIMATOR
FOR OZ BY PART ( b) .

THUS
,

f  =
4-2-2×6.3 t 9.4 z

I
=

f(3/4) 45 13.5


