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_ MSA

~ MSE
 SSA/(I-1)

T SSE/(T-1)(J - 1)
30.6/4

~59.2/12

= 1.55 < Flos.4,12

fa

We don’t reject Hga

b

_ MSB

~ MSE

_ SSB/(J-1)

= SSE/(-D(J-1)
_44./3

~59.2/12

=298 < F.0573,12 =3.49

fB

We don’t reject Hyp

38

exell.38=read. table(
"http://www.uio.no/studier /emner/matnat/math/STK2120/v16/exell —38.txt",
header=T,sep=",");

fit .aov=aov(Response factor (Paint)+factor (Roller),data=exell.38);

summary ( fit .aov)

# Df Sum Sq Mean Sq F wvalue Pr(>F)
#factor (Paint) 3 159.58 53.19 7.848 0.0169 =
#factor (Roller) 2 38.00 19.00 2.808 0.1381
#Residuals 6 40.67 6.78

#b) Paint is significant for |alpha=0.05.
#c) Roller is not.

tukey . Paint=TukeyHSD( fit .aov, "factor (Paint)")
png(’exell38tuk.png’)

plot (tukey.Paint)

dev. off ()

print (tukey.Paint)

#Paint Brand 1 seems preferrable
e
png(’exell38norm.png’)
qgnorm( fit .aov8residuals)



dev. off ()

png(’exell38res.png’)

#Normalitity is reasonable

plot (fit .aov$fitted . values, fit .aov8residuals)

dev.off ()

#Constant variance is reasonable

95% family-wise confidence level

2-1

Differences in mean levels of factor{Paint)




Sample Quantiles

Normal Q-Q Plot

I | |
-0.5 0.0 0.5

Theaoretical Quantiles

1.0

1.5




fit. aov§residuals

| I I | I I
440 442 444 446 448 450

fit.aovifitted . values

42

exell.42=read. table(

452

"http://www.uio.no/studier /emner/matnat/math/STK2120/v16/exell —42.txt",

header=T,sep=",")

fit .aov=aov(response~ factor (subject)+factor (Stool),data=exell .42);
summary ( fit .aov)

# Df Sum Sq Mean Sq F value Pr(>F)

#factor (subject) 8 66.50 8.812 6.866 0.000106 xxx

#factor (Stool) 3 81.19 27.065 22.856 3.98e—07 **x
#Residuals 24 29.06 1.211

#___



png(’exell42norm.png’)
qanorm( fit .aov$residuals)
dev.off ()

png(’exelld42res.png’)
plot (fit .aov$fitted.values, fit .aov8residuals)
dev. off ()

tukey . Stool=TukeyHSD( fit .aov, "factor (Stool)")

png(’exell42tuk.png’)
plot (tukey. Stool)
dev. off ()

print (tukey. Stool)



Sample Quantiles

Normal Q-Q Plot

Theaoretical Quantiles




fit. aov§residuals

o
{8
B
O
Q
a o
o
B
O
o

fit.aovifitted . values
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2-1

3-1

4-1

4-3

95% family-wise confidence level

Differences in mean levels of factor{Stool)
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Yij = Tij +d
y.=Z.+d

SS8T, = ZZ(Z/U —7.)?
=22 (@i +d) = (@ +d))?
= ZZ(% - i..)2

= SST,

SSE, = ZZ(%] — G =55 +7.)°
(]

= Z Z((l‘z‘j +d) = (7. +d) — (2, +d) + (Z..

= > (@i~ T~ 7, +7.)°
i

= SSE,

+d))?



Yij = CTij

55T, =3 Y (s 9.

SSEy =32 (v = % — 95 +9.)°

I I
Q
-
MU
9]
P 2
S <
<.
o
B &
|
= g
< ~
o+
8 o
N
N ~—

Fa, = MSA,/MSE,
=c*MSA,/(*MSE,)
= MSA,/MSE, = Fa,

E(X, —X.) =
E(Z Xij/J — Z Z Xi/1J) =
D (n+oi+8y)/J - ZZ(M +a; + 85)/(1J) =

J

u+ai+Zﬂj/J—Z(u+ai+Zﬁj/J)/I:
pt i =Y (ptai) /1=

(2

HJrOéi*/HrZOéi/I:

Q;

10



Extra 3

a
D
T=—+
SN
re- 2
52/

D2

=Ty, D7

Fu=MSA/MSE
= (SSA/(I-1))/(SSE/(I -1)(J —1))
(Xp. — X.)2 4 (Xy. — X.)2

S (X =X = X+ X2+ (Xjp — Xo. — X+ X.)2) /(T = 1)

2(
X1 — X,
(Dj = D)* =4((Xy; - X, X )?
= 4((Xoj — Xj) = (Xo. — X.))?
=2((X1j = Xj) — (X1 = X)) +2(Xgy — Xj) = (Xo. = X.))°

D* 2SSA
S2/J  1/(J—1)2SSE/J
~ MSA
"~ MSE/J

Eksamensoppgave 3

a
Source df SS MS F
Treatment 37.784

Residual

Total 48.736
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Source df SS MS F
Treatment | (I —1) 37.784 MSTr=8STr/(I-1) f=MSTr/MSE
Residual (n—1I) SSE=S8ST-SSE MSE =SSE/(n—1)

Total n—1 48.736

Source df SS MS F

Treatment | 3 37.784 12.595 25.450

Residual 23 10952  0.476

Total 26 48.736

We reject Hy

b

(l) Reject H12 (Hz) if:

(ii) We use the results from exercise 2 with k = I(I—1)/2 = 4%3/2 = 6. We then get that . (2x),23 = ta/12,23

Fo5.3,03 = 3.028

X1. — Xo.
> ta,23
VMSE(1/9+1/7)
X, — X,
> ta,23

VMSE(1/9 + 1/7)

corrects for the k different two sided t-tests.

(iii)

Kz

Tij

| 96— 051 < t.o5/12,23\/MSE(1/ni +1/n;)

i*y.j | /\/l/niJrl/nj < 2.886 % 0.69 = 1.99

| 37.1 —g.g | /\/ 1/n1 + 1/7L2 =2.95>1.99
| 91— 93| /v1/n1+1/ng =3.11>1.99
|§.1 — Y4 | /\/ 1/1’L1 + 1/’[’L4 =2.24 > 1.99

|§.2 —Y.3 | /\/ 1/7?,2 + 1/713 =5.36 > 1.99
|g.2 — Y4 | /\/ 1/1’L2 + 1/’[’L4 =4.90 > 1.99

| Y3 — Y. | /\/ 1/TL3 + 1/7’L4 =1.17<1.99

All except 3 and 4 are significantly different
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