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	Question No
	Full Points
	Points Obtained

	1
	23
	

	2
	27
	

	Total
	50
	


Q1. (23 pts) Management of a soft-drink bottling company has the business objective of developing a method for allocating delivery costs to customers. Although one cost clearly relates to travel time within a particular route, another variable cost reflects the time required to unload the cases of soft drink at the delivery point. To begin, management decided to develop a regression model to predict delivery time based on the number of cases delivered. A sample of 20 deliveries within a territory was selected. The delivery times and the number of cases delivered were organized in the following table:

	#
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Number of cases
	52
	64
	73
	85
	95
	103
	116
	121
	143
	157
	161
	184
	202
	218
	243
	254
	267
	275
	287
	298

	Delivery Time
	32.1
	34.8
	36.2
	37.8
	37.8
	39.7
	38.5
	41.9
	44.2
	47.1
	43
	49.4
	57.2
	56.8
	60.6
	61.2
	58.2
	63.1
	65.6
	67.3


Given: Sxx = 124619.8 , Syy = 2514.4975 , Sxy = 17450.05, SSE = 71.0
1. (3 pts) Find the least squares model.

2. (2 pts) Interpret the meaning of b0 and b1 in this problem.

3. (2 pts) Predict the delivery time for 150 cases of soft drink.

4. (2 pts) Should you use the model to predict the delivery time for a customer who is receiving 500 cases of soft drink? Why or why not?

5. (2 pts) Determine the coefficient of determination, and explain its meaning in this problem.

6. (2+2 pts) based on the residual plots:
I. Is there any evidence of a pattern in the residuals? Explain.
II. What is your conclusion about the normality? Explain.
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Histogram Versus Order

Residual Plots for Delivery Time


7. (5 pts) At the 0.05 level of significance, is there evidence of a linear relationship between delivery time and the number of cases delivered?

8. (3 pts) Construct a 95% confidence interval estimate of the mean delivery time for 150 cases of soft drink.

Q2. (27 pts) Crazy Dave, a well-known baseball analyst, wants to determine which variables are important in predicting a team’s wins in a given season. He has collected data related to wins (y), earned run average (ERA=X1), Runs scored(X2), Hits Allowed(X3), Walks Allowed(X4), and League(X5 = 0 if American,=1 if National)  for the 2006 season. Then he developed a model to predict the number of wins using all variables. Use the MINITAB outputs to answer the following questions:

I. (2 pts) Based on the scatter plot matrix: Can we conclude that there is no relationship between Y and X1? Explain.

II. (2+2 pts) Based on the correlation matrix of the X variables: 

a. Which variables are linearly correlated with y? Explain.

b. Which independent variable should be included first in the model? Explain.

III. Based on the output “Regression Analysis: Y versus X1, X2, X3, X4, X5”, answer the following questions:

1. (2 pts) Which variable is the most important in explaining the number of wins? Explain.

2. (2 pts) Interpret the meaning of the slope of x5. 
3.  (2 pts) Is there a significant relationship between number of wins and the five independent variables at the 0.05 level of significance?
4.  (2 pts) Compute and Interpret the meaning of the coefficient of multiple determination.

5. (2 pts) Predict the mean number of wins for a team that has an ERA of 4.50, scored 750 runs, Hits Allowed=1600, Walks Allowed=510, in the American League.
6. (4 pts) At the 0.05 level of significance, determine whether each independent variable makes a significant contribution to the regression model. Indicate the most appropriate regression model for this set of data.
7. (4 pts) Construct a 95% confidence interval estimate of the population slope between wins and ERA.

8. (3 pts) Compute and interpret the coefficient of partial determination for X5 given other variables already included in the model.
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Correlations: Wins (y), E.R.A.(X1), Runs Scored (x2), Hits Allowed (x3), Walks Allowed(x4), League(x5) 

                          Wins (y)        (X1)  

(X2)  


(X3)  

(X4)
E.R.A.(X1)              -0.190

                         0.315

Runs Scored (x2)         0.618            -0.135

                         0.000             0.477

Hits Allowed (x3)       -0.447             0.091             0.097

                         0.013             0.631             0.610

Walks Allowed(x4)       -0.735             0.151            -0.482             0.126

                         0.000             0.426             0.007             0.507

League(x5)             -0.192             0.173            -0.296            -0.287          0.256

                        0.310             0.360             0.112             0.124          0.172
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Regression Analysis: Wins (y) versus E.R.A.(X1), Runs Scored (x2), ... 

The regression equation is

Wins (y) = 157 - 0.0011 E.R.A.(X1) + 0.0737 Runs Scored (x2) - 0.0656 Hits Allowed (x3) - 0.0646 Walks Allowed(x4) - 1.58 League(x5)

Predictor              Coef   SE Coef      T      P       VIF

Constant             156.63    26.02     6.02   0.000

E.R.A.(X1)         -0.00108   0.01015   -0.11   0.916    1.066

Runs Scored (x2)    0.07367   0.01841    4.00   0.001    1.385

Hits Allowed (x3)  -0.06565   0.01402   -4.68   0.000    1.182

Walks Allowed(x4)  -0.06459   0.01499   -4.31   0.000    1.415

League(x5)          -1.585    1.985     -0.80   0.432    1.267

S = 4.81730   R-Sq = ___   R-Sq(adj) = 77.2%
Analysis of Variance
Source          
DF       SS      MS      F      P

Regression       5  
2392.01  478.40  20.62  0.000

Residual Error  24      556.95   23.21

Total           
29  
2948.97

Source             DF   Seq SS

E.R.A.(X1)          1   106.25

Runs Scored (x2)    1  1053.91

Hits Allowed (x3)   1   737.96

Walks Allowed(x4)   1   479.09

League(x5)          1    14.79

Durbin-Watson statistic = 2.28103
Predicted Values for New Observations

New Obs     Fit  SE Fit       95% CI            95% PI

      1  73.903   2.019  (69.736, 78.071)  (63.123, 84.684)
Values of Predictors for New Observations
                   Runs     Hits

         E.R.A.  Scored  Allowed        Walks

New Obs    (X1)    (x2)     (x3)  Allowed(x4)  League(x5)

      1    4.50     750     1600          510    0.000000
Predicted Values for New Observations
New Obs     Fit  SE Fit       95% CI            95% PI

      1  72.319   2.346  (67.477, 77.160)  (61.260, 83.377)
Values of Predictors for New Observations
                   Runs     Hits

         E.R.A.  Scored  Allowed        Walks

New Obs    (X1)    (x2)     (x3)  Allowed(x4)  League(x5)

      1    4.50     750     1600          510        1.00

