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1. Question

(a) Discuss the following concepts as used in experimental design:

1. Blinding

Control Treatment

Responses

Randomization

Placeboo
f
S
N

(15 marks, (3@))

(b) Briefly discuss two examples that could best distinguish an experimental unit and a

measurement unit.

(Hint: One example should be agricultural and the other educational) (5 marks)

2. Question

The diameters of steel shafts produced by a certain manufacturing process should have a mean

diameter of 0.255 inches. The diameter is known to have a standard deviation of g = 0.0001

inch. A random sample of 10 shafts has an average diameter of 0.2545 inches.

(a) Set up the appropriate hypotheses on the mean p. (2 marks)

(b) Test these hypotheses using a = 0.05. What are your conclusions? (10 marks)

(c) What is the p-value for the test in part (b)? (3 marks)

(d) Find a 95% confidence interval on the mean. (5 marks)



3. Question

A manufacturer oftelevision sets is interested in the effect of tube conductivity of four different

types of coating for color picture tubes. The following conductivity data are obtained:

 

Coating Type Conductivity

1 143 141 150 146

2 152 149 137 143

3 134 136 132 127

4 129 127 132 129

Figure 1: Data table

(a) Is there a difference in conductivity due to coating type? Motivate your answer with
reference to the output below. Use a = 0.05. (5 marks)

 
ANOVAforSelected Factorial Model

Analysis of variance table [Partial sum of squares]

Sum of Mean F

Source Squares DF Square Value Prob > F

Model 844.69 3 281.56 14.30 0.0003 significant

A 844.69 3 281.56 14.30 0.0003

Residual 236.25 12 19.69

LackofFit 0.000 0

Pure Error 236.25 12 19.69

Cor Total 1080.94 15

Figure 2: ANOVA Table

(b) Estimate the overall mean and the treatmenteffects. . (10 marks)

(c) Compute a 95 percent interval estimate of the mean of coating type 4. Compute a 99

percent interval estimate of the mean difference between coating types 1 and 4. (5 marks)



4, Question

The response time in milliseconds was determinedfor three different types of circuits that could

be used in an automatic valve shutoff mechanism. The results are shownin thefollowing table.

Circuit Type Response Time
 1 9 12 10 8 15

2 20 21 23 17 30
3 6 5 8 16 7

Figure 3: Table of values

(a) Test Ho,that the three circuit types have the same response time at a = 0.01. (10 marks)

(b) Use Tukey’s test to compare pairs of treatment means, a = 0.01. The following informa-
tion may be useful in your computations. (10 marks)

Treatment Means (Adjusted, If Necessary)

Estimated Standard

Mean Error

1-1 10,80 1.84

2-2 22.20 1.84

353 8.40 1.84

Figure 4: Tables of means

Also,

Sy, = VMSE/n \/1690/5 = 1.8385 andty = 9.266
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5. Question

Here we quote an experiment that had been designed as a Latin square. The skins of rabbits’

backs were inoculated with adiffusing factor in six separate sites. Six rabbits were therefore

used and the orderin whichthe sites were inoculated was donesix different ways. The outcome
measured was area of blister (cm). The overall objective was to see whether or not the order

of administration affected this outcome. The experimental design and dataare represented in

the Latin square below.

(a) Discuss the two main advantages and two disadvantages of the Latin square design. (8 marks)

(b) From the Latin square test presented below, discuss the research findings (Strictly stick

to the objective of the research as stated) 4 (7 marks)

Factors: Rabbit, Position, Order.

Source of Variation Sum Squares DE Mean Squa:

Rows 3.833333 5 0.766667

Columns 12.833333 5 2.566667

Treatments 0.563333 5 0.112667

Residual 13.13 20 0.6565

Total 30.36 35

F (rows) = 1.167809, P = 3592

F (columns) = 3.909622, P = .0124

F (treatments) = 0.171617, P = 9701

Figure 5: General ANOVA for a RCBD

(c) Discuss the concepts of a Latin Square design. (5 marks)

END
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2.0035
1.9245

1.8389
1.7929

1.7444
1.6928

1.6373
1.5766

1.5089
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4.0012

3.1504:
2.7581

2.5252
2.3683

2.2541
2.1665,

2.097
2.0401,

1.9926
1.9174)

1.8364
1.748

1.7001
1.6491

1.5943
1.5343

1.4673
1.3893

1
2
0

3.9201
3.0718)

2.6802
2.4472

2.2899
2.175

2.0868)
2.0164

1.9588
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1.8337)
1.7505

1.6587
1.6084

1.5543:
1.4952

1.429
1.3519

1.2539

inf
3.8415)

2.9957]
2.6049)

2.3719
2.2141

2.0986)
2.0096,

1.9384)
1.8799

1.8307]
1.7522)

1.6664
1.5705

1.5173)
1.4591

1.394
1.318

1.2214)
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