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Question 1: (MINITAB question.) Given the following sample data. Consider fitting an appropriate simple linear regression model based on residual analyses.
x:     1      2      3      4      5      6      7       8       9     10     11     12     13     14     15      16       17       18      19       20
y:  1.4   4.2   6.1   4.1   6.1   6.0   4.6  21.1  11.1  23.6  86.7  32.6  76.6  58.1  98.8  101.2  91.6  177.4   83.6  204.5
a) Fit a simple linear regression model using y as the response, and show the fitted model.
   Answer:  Output attached at the end. 
      b)   For part (a), plot the residuals against the fitted values, and comment on the appropriateness of the regression fit. Also, report the coefficient of determination and interpret its value.
 Answer:  
1st Graph: The constant variance assumption is violated and the R2 is 74% which means it is not highly significant. 
2nd Graph: The graph follows a constant variance. R2 is 90% which means it is highly significant. 
3rd Graph: The constant variance assumption is violated and the R2 is 87% which means it is relatively significant.
4th Graph: It does not have the mean value equal to zero. R2 is 54% which means it is insignificant. 
   c)    In part (b), if there is an indication of the violation of model assumptions; consider some remedial measures based on the transformations: “LN(y)”, “SQRT(y)”, “1/y”. For each transformed response variable, repeat parts (a) and (b).
Answer:  Output attached at the end.
d) Based on residual analyses and R-squared values, find the best fitted model.
Answer:  Graph of LN Y is the best fitted model as the adjusted R is approximately 90% which is highly significant. 


	





Question 2:  Given the following partial multiple regression ANOVA table.
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a) How many observations were in the sample?
Answer:  12
b) What is the total sum of squares and the degrees of freedom for total sum of squares?
Answer:  Total sum of squares is 5182.1892 and the degrees of freedom are 11.
c) What is the mean squared error?
Answer:  Mean squared error is SSE/df=432.4600375.
d) Calculate the explained variation.
Answer:  SSR=1722.5089.
e) Calculate the proportion of the variation explained by the multiple regression model.
Answer:  R2=SSR/TSS=1722.5089/5182.1892=0.3323 or 33%. 
f) Test the overall usefulness of the model at . Calculate F and make your decision 05.0  about whether the model is useful for prediction purposes.
Answer:     F= MSR/MSE = 574.169/432.4600375 = 1.3277.
The value of F at level 0.05 with the df(3,8) = 4.0662. 

Since the value of calculated F is less than the value of F at level 0.05, we do not reject the Null Hypothesis and infer that the model is not useful for prediction purposes. 






	



Question 3:  (MINITAB question) The manufacturer of a light fixture believes that the dollars spent on advertising, the price of the fixture, and the number of retail stores selling the fixture in a particular month influence the light fixture sales. The manufacturer randomly selects 10 months and collects the following data: 
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The sales are in thousands of units per month, the advertising is given in hundreds of dollars per month, the price is the unit retail price for the particular month.
a) Use the following MINITAB commands for the regression analysis. Show your MINITAB output.
Answer:  Attached at the back. 
b) Interpret the regression coefficients for the variables advertising, price, and store.
Answer:  
1. If the advertising goes by 100 dollars per month, sales would go up by (0.8020*1000) 820.2 dollars.
2. If the unit price goes by 1 unit, the sales would decrease by (-3.2502*1000) 3250.2 dollars.
3. If the number of store increases by 1, the sales would increase by (1.841*1000) 1841 dollars.
     c) Based on the observed data and the multiple regression model, estimate the monthly light fixture sales and calculate the value of the residual, if the company spends $4000 on advertising, the price of the fixture is $60 and the fixture is being sold at 3 retail stores.
Answer:    The regression equation is y = 31.0 + 0.820 x1 - 0.325 x2 + 1.84 x3. Substituting the values: 
      Y=31+0.820*40-0.325*60+1.84*3
 Y=49.82
So, the monthly light fixtures sales would be 49820 dollars.

Residual = 42-49.82= -7.82.

d) Determine the 95% interval for  1 (beta coefficient for the advertising variable). Interpret the meaning of this interval.

Answer:  The 95% confidence interval for advertising variable is {-0.40912, 2.0491}.




e) Test the usefulness of variable “price” in the model at   0.05, and state your conclusions.
Answer:   
Ho; B2=0
Ha;B2 is not equal to zero. 

The Calculated T from the regression analysis is 3.64 while the T value at level 0.05 and df of 6 is 2.44691. As the Calculated T is greater than the T value at level 0.05, we reject Ho.
f) Test the overall usefulness of the model at   0.05. Calculate F and make your decision about whether the model is useful for prediction purposes.

Answer:   
Calculate F from the regression analysis is 57.81 while the value of F at level 0.05 with df (2,6) is 5.1433. As the calculate F is greater than the F value at level 0.05, so we conclude that the model is useful for prediction purposes. 
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