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Examination 13-01-17 Problem 3

Calculation matrix and observations

CDh Bo BL
exp obs M A B C D E AB AC AD AE BE CE DE
(1) 7.81 i -1 -1 -1 -1 -1 1 1 1 1 1 1 1
ad 7.88 1 1 -1 -1 1 -1 -1 -1 1 -1 1 1 -1
bd 7.50 1 -1 1 -1 1 =1 -1 1 -1 1 -1 1 -1
ab 7.75 1 1 1 -1 -1 -1 1 -1 -1 -1 -1 1 1
cd 7.88 1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 -1
ac 8.06 1 1 -1 i -1 -1 -1 1 -1 -1 1 -1 1
bc 7.44 1 -1 1 i -1 -1 -1 -1 1 1 -1 -1 1
abcd 7.69 1 1 1 1 1 -1 1 1 i -1 -1 -1 -1
e 7.12 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1
ade 7.44 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1
bde 7.50 1 -1 1 -1 1 1 -1 1 -1 -1 1 -1 1
abe 7.56 1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1
cde 7.44 i -1 -1 1 1 1 T -1 -1 -1 -1 1 1
ace 7.62 1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1
bce 7.25 1 -1 1 1 -1 1 -1 -1 1 -1 1 1 -1
abcde 7.59 1 1 1 1 1 1 1 1 1 1 1 1 1
ANOVA
Source Param S5 dat MS Fobs sign
Model 0.8725 9 0.09695 26.33 *
M 7.596 923.1 1 923.1 2.508e+005 *
A 0.1031 0.1702 1 0.1702 46 .22 *
B. ~0.06063 0.05881 1 0.05881 15.97 *
C. 0.02563 0.01051 1 0.01051 2.854
D 0.01938 0.006006 1 0.006006 1.632
E -0.1556 0.3875 1 0.3875 105.3 *
AB(CD) 0.009375 0.001406 1 0.001406 0.382
AC (BD) 0.01563 0.003906 1 0.003906 1.061
AD(BC) -0.06812 0.07426 1 0.07426 20.17 *
AE 0.009375 0.001406 1 0.001406 0.382
BE 0.09563 0.1463 1 0.1463 39.74 *
CE 0.009375 0.001406 1 0.001406 0.382
DE- 0.03313 0.01756 1 0.01756 4.769
Resiqgal 0.02209 6 0.003681
SStotcorr 0.8946 15
SSReg = 0.87251 ( sum of squares of A, B, C, D, E, AD, AE, BE, DE )
SSE = SStotcorr-SSReg = 0.022088
Fstatparam=F(0.95,1,6) = 5.98 FstatReg=F(0.95,9,6) = 4.10
Model: y=bl+b2*A+b3*B+b6*E+bI *AD+bl1*BE

¢

Residuals : 0.07375 -0.0625 -0.06 -0.01625 0.0075 -0.01875 0.01625 0.06

-0.11375 2.2204e-016 0.06 -0.08625 0.07 0.04375 -0.05375 0.08




residual

Residuals vs predicted
0.1

y=b1+b2*A+b3*B+b6*E+b9*AD+b11*BE '
(o)
o o
(o] o
0.05F
o)
o)
0 ©
o
-0.05F o
o)
_' (o)
0.1F
. (o)
-0.15 1 1 :
7 7.2 7.4 7.6 7.8
y

predicted



' ( kﬂ
=y NV B
= . 1
%N !W . P
¢ d X
= X N NER R
RN @ % M a N
i ) N INEREYEENN
¥ ER SRS d
N NS IRNE NN N v N
> N NI NEAEEEEN - i,
_ G NIBR N \ A
SRR S T AT By NEEE
S 5 N ENEEE RPN SR
- GEN! Ten NENEUEECERNEN SRR
N R SN T SENE
ERY 3| RN al | o | T - NS N c./ﬁ 6.1\@ > ey rvﬂ”_
N DENNEESESEN bl D SR y )
S St ) T ﬂ ﬁﬂ il J M,f, A
! , S NEAEENEF TSRl RN
) O [ | S N “ 9 v N WD Nk N
s S P LS N ) ) NEIBNEEN Al INERE
M L TRENERS Ly NEVIER . L g
~ A ) — qhw ) ,M g ,JM ‘4 ,—I ﬁ ol
ﬂh» y R .t ,/W AN WIL M. .ﬁ/« ot 1
B — N N M NESER ] NERYIERC
_ v N m 15 o— RENEN N - o) .
BN VIR RN RN REN R SES S=INEEE: ¥ i
S B ™IS~ Ll SN -~ 3 -
W MIV — @ J\ W o S| 1 23 T S ~—D ,ﬂm.u
/,W IS \_ N N N N N R 2 ~
m ST e ST S S e
il RN R . | W oKL, |- J/u W | w >
< .GM




_~——

47

N
r)L
f i 7
fn lu ru. | '/. VN
h % Ol b
N ) o) .
@ J A O ..M
Lv cl. | \ w1 -~
R ~ s
b 8 | boy R
g ~ ) , ,
n\nl 1.” (W= J ‘3 ) F\lv
ST A > §
e 1

7

Vot DB .

1%
o Or

Y s A
+

el fint 3
L4l

I=l
LI

v

O

LQ//FC' KJ al f

SIOA

L preti Y

+ U/
F —

.

—
-

[@%ﬁ/A § ./1‘{/ ﬁ/ ~l

MPAWITE == vy
NERE= 7V

T
122N AS

Iff/r S B P

(/ (s ’\ﬂl

Y =

IPAA
U =

CeAd

<

Cw&

% 4




/7l

ry

0, A 8 vt

-

AU

£

ok

lg" ZACR - 54

“l
K
%

A

v

/Amaﬂw
/47'{7/(/1’ AO" 0?/{/{

ya

i
e

o el oate d

/‘7, 1
]
—

[

1y

]

Ly
J

X

Kin | A 03

4044V14¢

Nt g A

e plod A VP e ) WA Ordetpinn | it

o d

A{g/L
(A
T,

D A1l
M=

A}

W 4

)
i
5 C - M N
< ) : N N 9 <
o wn..w....Hv ¢ % .. N ..VA.V . uy
N NEE TR TR N X
N R : NN 9 AN L R IR _
JU SN A SO 3 > oty
- X W /,m T w 3 N U
5 DNENEECEE 3 o S :
= N ] < LN ISR < : Iy 4 < E
SRR & ) S SR >
\ \ Q N
‘,Mw S N R N W NESER Ny 1~
N N IS , SHPREER NS AN
PN ™ o Q] N NERNEEER
% | i M % /mv ﬂu
N NEREN
N
> |

/« P17
[Ferz [ 4

A




P e
LD S R \
= &F [~ AT /A“
Al i 2 Ju R
WM!l ¢4 L J.n.w \ NM. m \)
: E SN
& an = R 3
| 4 N T 2 " auv/ W
r g\ T < N
ok L ) . S 5
A i T~ AT N RN S
e 4.,0;//\ T = > ™) S : :, A
— 3 brehu IW,:.“{!\ I[A.. L. _ \mm:_r S~ ﬁ;V
N e = ) Y AN QU
, D N A N Ty \ 3
RE SR d S ImNNL AR SR SR
st R W N N \ - <
3 \ \ ~| 19
( 37 s 1 AERNT 3 9 : I E R
L . X Y- NEEN S 2 b VLT
b./l. R ,Vﬁm m}, M / ) rM% _ pl
B N i RSN . . ey L
Y B Aiadiad % N - Ly
ol Q L9 S 3 A H o
R M 1o . P S S N 4 hJht N B
o< NER > ! S N £y X A I O N W
- W y] h—t, 3 L bM -4"... 1 L L)
LN o \S 3 bl Ml N 3 N v
N N R mganEIEER N 3 [l A
| ) SR b | P\ | ~ -3 s [N ~-
bl - ] H X | . AN 3 &Y
N o eI S N 9 VDY
/ﬁ \ 3 ﬁJ { o A a N -~ , N [ M Ly
) /( — OA
of N
e -




. g i
= Feu 0
X v
DAEEENE
- =4 .
\ I 2]
] = i
- i s 4
N ¥
- X
_la) 4. .A\w \
% — <
W:M )/ : H
o R .
< _)
xtw [N i £D nl.
. gy B 2 \VM. fm\
N | IR
2 2 5 e
.M T Lnl f\v \f
ENEEEE R
" ™ A o)
L.xw — O S
i . o | | Iy ‘
. -W S H [ /\z\. ; r<~
S v f
= , Ly
||Mﬂlu Fd i) ,'l.“ ( .
T =< ity
ST ] 3=
PR St o | T
™ X i l~|n O %0 o i
-1 o 14 |
U o= | D




Examination 13-01-17 Problem 5

Calculation matrix and observations

exp obs M A B c AB AC BC
(1) 40 1 -1 -1 -1 1 1 1
a 25 1 1 -1 -1 -1 -1 1
b 30 1 -1 1 -1 -1 1 -1
ab 50 1 1 1 -1 1l -1 -1
c 45 1 -1 -1 1 1 -1 -1
ac 25 1 1 -1 1 -1 1 -1
be 30 1 -1 1 1 -1 -1 1
abc 52 1 1 1 1 1 1 1
(1) 36 1 -1 -1 -1 1 1 . 1
a 28 1 1 -1 -1 -1 -1 1
b 32 1 -1 1 -1 -1 1 -1
ab 48 1 1 1 -1 . 1 -1 -1
c 43 1 -1 -1 1 1 -1 -1
ac 30 1 1 -1 1 -1 1 -1
be 29 1 -1 1 1 -1 -1 1

‘abc 49 1 1 1 1 1 1 1
ANOVA

Source Param ss df MS Fobs sign
Model 1337 6 222.8 54.2 *
bo 37 2.19%9e+004 -1 2.1%e+004 5328 *
bl 1.375 30.25 1 30.25 7.358 *
b2 3 144 1 144 35.03 *
b3 0.875 12.25 1 12.25 2.98

bi2 » 8.375 1122 1 1122 273 *
bl3 (incl Res)-0.25 1 1 1 0.2432

b23 -0.875: 12.25 1 12.25 2.98

bl23 1. 16 1 16 3.892

Residgal 37 9 4,111 .

Lack of fit 1 1 1 0.2222

Pure error 36 8 4.5

Stotcorr 1374 15

Fstatmod = F(0.95,p-1,N-p) = 3.37 Fstatparam = F(0.95,1,N-p) = 5.12
FstatLOF = F(0.95,m-p,N-m) = 5.32

R2 = 0.9731 R2adj = 0.9551

Prediction inteval in the péint: 11 1]
b = [37 1.375 3 0.875 8.375 -0.875 1]
ypredict = 50.75

preint = 5.50

45.25 <y < 56.25
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