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QUESTION ONE [4+2+2+6+6]
1.1 State the Simple Linear Regression Model.
There are three assumptions in the correct statement, identify those one by one.

1.2 Assume that X = 0 is within the scope of the model defined in part 1,1. What is the
implication for the regression function if o= 07

1.3 What is the implication for the regression function if p; = 0 in the model defined in
part 1.17

1.4 Define
a) Coefficient of Correlation.
b) Coefficient of Determination.

State the ranges of () and (b) above and interpret the extreme (upper and lower) value of
these ranges

1.5  Discuss any 2 (two) methods used to determine the adequacy of a Regression Model.

QUESTION TWO [4+5+247+2]

An article in the Journal of Environmental Engineering (Vol. 115, No. 3, 1989, pp. 608-619)
reported the results of a study on the occurrence of sodium and chloride in surface streams in
central Rhode Island, The following data are chloride concentration y (in milligrams per liter)
and roadway area in the watershed x (in percentage).

441 66| 9.7/106]1081109|11.8]12.1|143}147| 15}173]19.2|23.1)27.7

0.19(0.15{0.57| 07/067|063|047| 07} 0.6|0.78|0.81|0.78}0.691 13| 1.06

2.1  Compute ‘r* and interpret it.
2.2 TFit the regression line.
2.3 Interpret the estimated values of By and B,.

2.4 Clearly stating from the hypothesis to the conclusion, test Ho: 1= 0 using the
analysis of variance with o = 0.05. '

2.5  Obtain the fitted value of Y when X = 0.69 and calculate the corresponding residual.
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QUESTION THREE [9+8+3 marks]

The response time in milliseconds was determined for three different types of circuits in an
electronic calculator. The results are recorded here,

a) Using o= 0.01, test the hypothesis that the three circuit fypes have the same response
time,

b) Analyze the residuals from this experiment.

¢) Find a 95% confidence interval on the response time for circuit three.

QUESTION FOUR [3+3+8+5+1]
4.1 State 3 assumptions of any Multiple Regression Model.

A study was performed to investigate the shear strength of soil (Y) as it related to depth in
feet (X;) and moisture content (Xz). Ten observations were collected, and the following
summary quantities obtained:

n=10 T Xy =223 Y Xpp=553 Y Y= 1,916
X4 =52009 YX%,=31,729 YX;Xp=12,352 Y XuyY~43,550.8

3 Xp Yi=104,736.8 Y. ¥%=371,595.6

4.2 Set up the least squares normal equations for the model
Y= B(] + BIXI +[_)|2X2 + &

43  Estimate the parameters in the model in part (4.2) using the matrix method and give
the final model for the shear strength of soil.

4,4  Construct the t-test on each regression coefficient using o = 0.05

4.5  What is the predicted strength when X, = 18 feet and X; = 43%?
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QUESTION FIVE [24242+6+2+242+42]

A. A company wishes to test the effectiveness of its advertising. A product is selected,
and two types of ads are written; one is serious and one is humorous. Also the ads run
on both mediums of advertising; television and radio. Sixteen potential customers are
-selected and assigned randomly to one of the four groups. After seeing or listening to
the ad, each customer is asked to rate its effectiveness on a scale of 1 to 20 and the
data were analyzed using SPSS. The following ANOVA table is a part of the output
from that analysis:

ANOVA TABLE

o4
186.189
10.563
175.563
0.063
66.250
252.439

i) What is size of the sample used in this experiment?
i) What are the treatments in this experiment?

iii) Identify the Factor A and the Factor B,

iv) Complete the ANOV A Table,

B. For the following tests: State only the decision and explain the conclusions (based on
F -test). You do not need to write all steps of F-test. Use a. = 0.01 for all tests,

i) Test whether the effectiveness of the advertising is influenced by the types of
ads,

i) Test whether the effectiveness of the advertising is influenced by the mediums
of advertising.

iii)  Test whether the effectiveness of the advertising is influenced by the
interactions between the types of ads and the mediums of advertising.

iv) Test whether the effectiveness of the advertising is influenced by the
treatments.

END OF EXAMINATION
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