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	Question No
	Full Points
	Points Obtained

	1
	18
	

	2
	8
	

	3
	14
	

	Total
	40
	


Q1. 






Q1. (4+4+3+4+3=18 pts). In order to establish the relationship between the weight of final product (Y in pounds) and the volume of raw materials (X in gallons), a dataset is collected for ten sample points. Tthe summarized information on Y and X is given as: = 134, = 709, = 2140, = 55895, and = 10747. Using this information answer the following:
a. Calculate the least squares estimates for the simple linear regression equation and interpret?










b. If we think that there is no significant relation between the final product weight and the raw materials volume, do the data support this thought?
















c. Find the error in estimating the product weight if the materials volume is 16 gallons, provided the true weight value for it is 93 pounds.





d. Using a 99% confidence level, estimate an observation of the product weight if the materials volume is 16 gallons.







































e. Use the following graphs to test the assumptions of regression model. Justify each assumption with reasoning.
[image: ]
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Q2. (2X4=8 pts)  
The resale price in thousand dollars (Y) of a car depends on the number of kilometers (in thousands) it has already travelled (X1). The color of the car is also an important factor that affects the resale price. The three potential colors of the car are black, white and grey (X2=1 if black and 0 otherwise; X3=1 if white and 0 otherwise). Based on a dataset of 30 values on (Y, X1, X2, X3) the multiple regression model regressing Yon X1, X2 and X3 is given by: 

  

a. Write the regression model for the cars of white color?




b. Interpret the coefficient of X2.




c. What is the assumption for the coefficient of X1 in the model given above. 





d. If an  interaction term 1.145X1X2 is present in the model given above then find the coefficient of X1 for white cars.













Q3. (5+2+3+1+3=14 pts)

The resale price in thousand dollars (Y) of a car depends on the number of kilometers (in thousands) it has already travelled (X1) and life (in years) of the car (X2). A second-order model for regressing Y on the other variables is  given by: 
Based on the following computer output answer the following questions:


Predictor       Coef       StDev          T        P
Constant      152.39       20.03       7.61    0.001
X1          -0.72171     0.07739     	?    0.000
X2            -6.456       4.214      -1.53    0.186
X12   		-0.0003099   0.0006593     -0.47  0.658
X22     	   0.3375      	?        1.50    0.193

S = ?       R-Sq = ? %     R-Sq(adj) = 92.7%

Analysis of Variance

Source       DF          SS          MS         F        P
Regression    4     1264.94      316.23     	?    0.001
Error         5       53.46       10.69
Total         9     1318.40


a. Compute the missing entries (showing ? at that place) in the above output.

















b. Write the estimated regression line and predict the value of Y when X1=88 and X2=6?








c. 
Test whether there is a significant relationship between dependent and set of independent variables through the above mentioned non-linear regression model? Use .
(Don’t forget to formulate your hypotheses)




















d. Interpret the value of R2 obtained in part (a).





e. Test the significance of the quadratic effect of  life (in years) of the car, at 5% level of significance. (Don’t forget to formulate your hypotheses)
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