Examination 12-10-25

Problem 1

Single - factor experiment

Data and calculated mean values and effects:

Dosage (g) Observations Vie Yie T=Yie ~ Voo
20 24 28 37 30 119 29.75 -7.333
30 37 44 31 35 147 36.75 -0.333
40 42 47 52 38 179 44.75 7.667

A = dosage level

a=3

Voo = 37.083

n=4

y = bioactivity

N=a-'n

(a2
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Examination 12 10-25

A: ANOVA

Source SS
Dosage 450.67
Residual 288.25
Totcorr 738.92

Problem 1

df MS Fobs sign
2 225.33 7.0356 *
9 32.028

11

The dosage level has significant effect on bicactivity

B: Comparisons between the pairs of means with the LSD method

dosage 20-30: abs (ylm-y2m) = 7
20-40: abs (ylm-y3m) = 15
30-40: abs (y2m-y3m) = 8
LSD=t (0.975,N-a) *sqrt (MSE* (1/n+1/n)) = 9.05

There is a differnce in the mean between the 20g and 40g dosages.

C: Residuals

-5.75
0.25
-2.75

-1.75
7.25
2.25

7.25 0.25
-5.75 -1.75
7.25 -6.75

0.014

The residuals are plotted vs predicted value,and dosage, and also as

a "normal plot".

There is nothing too unusual about the residual plots.
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Examination 12-10-25 Problem 2

A: ANOVA

Source SS df MS Fobs sign
Solution 703.5 2 351.75 40.72 *
Day 1106.9 3 368.97 42.71 *
Residual 51.83 6 8.64

Totcorr 1862.3 11

Fstatsolution=F(l-alfa,a-1, (a-1)*(b-1)) = 5.14
Fstatday=F(l-alfa,b-1, (a-1)*(b-1)) = 4.75

Solutions and days have a significant effect on retarding bacteria
growth.

Comparisons between the pairs of solution means with the LSD method

solution I-II: abs (ylm-y2m) = 2.25
I-III: abs (ylm-y3m) = 15
II-III: abs (y2m-y3m) = 17.25

LSD=t (0.975, (a-1) * (b-1) ) *sqrt (MSE*2/b) "= 5.09
The LSD procedure indicates that solution III is significantly

different from the other two.
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Examination 12-10 25 Poblem 3

Calculation matrix and observations

%
AR

x1 X2 x3 x1x2 x1x3 X2X3
exp obs M A B C AB AC BC
(1) 10 1 -1 -1 -1 1 1 1
a 12 1 1 -1 -1 -1 -1 1
b 4 1 -1 1 -1 -1 1 -1
ab 4 1 1 1 -1 1 -1 -1
C 9 1 -1 -1 1 1 -1 -1
ac 10 1 1 -1 1 -1 1 -1
bc 5 1 -1 1 1 -1 -1 1
abc 4 1 1 1 1 1 1 1
center 6 1 0 0] 0 0 0 0
center 7 1 0 0 0 0 0 0
center 8 1 0 0 0 0 0 0
center 7 1 0 0 0 0 0 0
A: ANOVA
Source Param SS df MS Fobs sign
Model 77.5 6 12.92 29.81 *
b0 7.167 616.3 1 616.3 1422.3 *
bl 0.25 0.5 1 0.5 1.154
b2 -3 72 1 72 166.2 *
b3 ~-0.25 0.5 1 0.5 1.154
blb2 -0.5 2 1 2 4.615
blb3 -0.25 0.5 1 0.5 1.154
b2b3 0.5 2 1 2 4.615
Residual 2.167 5 0.4333
Stotcorr 79.67 11
Fstatmod = F(0.95,p-1,N-p) = 4.95 Fstatparam = F(0.95,1,N-p) = 6.61

R2 = 0.9728 R2adj = 0.9402



B: Lack of fit

SSPE = 2 SSLOF = 0.1667 FLOF
FstatLOF = F(0.95,N-p-nc+l,nc-1)
C: Pure quadratic terms

yem = 7 vim = 7.25 nc =
bgquad=0.25 SSquad = 0.167

Fstatquad = F(0.95,1,N-p) = 6.61

0.125

9.55

Fguad

nf

No lack of fit

= 8

0.385

No significance

%
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Problem 4

Simplex Design

Gradient path,

x2 . x1

Fig.1 Regular tetrahedron

contour lines with X, = 1

22

Limit path

215

0.5 1 1.5

Fig.2 Contour plot
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Examination 12 10 25 Problem 5

Design for two replicates

exp obs M A B C=AB

c 1037 1 -1 i 1

a 669 1 1 -1 -1

b 633 1 =1 1 -1

abc 729 1 1 1 1

c 1052 1 -1 -1 1

a 650 1 1 -1 -1

b 601 1 -1 1 -1

abc 860 1 1 1 1

ANOVA

Source Param SS df MS
Model 222509.4 3 74169.
A -51.875 21528 .13 1 21528
B =73 : 125 42778.13 1 42778
C=AB 140.625 158203.1 1 158203.
Residual 9385.5 4 2 346.
Totcorr 231894 .9 7

intercept: b0 = 778.875

SSReg=SS(A) + SS(B) + SS(C) = 222509.4 df = 3
SSE = SST(corr) - SSReg = 9385.5 SSE = SSPE
parameter standard error: se = 17.13

Fstatmodel = F(0.95,3,4) = 6.59

Fstatparam = F(0.95,1,4) = 7.71

R2 = 0.95953 R2adj = 0.9291

Model in terms of coded variables: y = b0 + blxA + b2xB + b3xC

79

.13
.13

37

Fobs

31.61

9.18
18.23
67.42

It is not unexpected that factor C is significant, since it is

confounded with AB.

sign
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