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Q1. 

Q1. (6+2=8).

a). A consumer-research organization routinely select several car models each year and evaluate their fuel efficiency. In this year’s study of two similar subcompact models from two different automakers, the average gas mileage for 12 cars of brand A was 27.2 miles per gallon, and the standard deviation was 3.8 mpg. The nine brand B cars that were tested averaged 32.4 mpg, and the standard deviation was 4.3 mpg. At a, should we conclude that brand A cars have same average gas mileage as do brand B cars. 


































b) Provide the assumptions used in part (a).















Q2. (6+2+3+3+3=17). 
In order to determine the sale (Y) of a certain product, price (X) is considered as one of the major factors. From a super market, a dataset is collected randomly on these variables. A quadratic regression model is chosen as an appropriate model to establish the relationship between Y and X. The MINITAB output for the regression analysis using quadratic regression model is obtained. Using the MINITAB output answer the following questions: 



1
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i. 
ii. Compute the missing entries (showing ? at that place) in the following output. Write your results just below each place with ?.

Predictor       Coef       StDev          T        P
Constant       71.92       21.80       3.30    0.013
X             -6.909      	?       -2.32    0.054
X^2          	?       0.09676       2.10    0.073


S = ?       R-Sq = ?     R-Sq(adj) = 47.6%


Analysis of Variance
Source       DF          SS          MS         F        P
Regression    2          ?          ?      	?    0.043
Error         ?       75.81       10.83
Total         9      186.00















iii. Write the fitted regression line and interpret the slope coefficient.







iv. Find the predicted value of Y when X=10,  provided the true of Y is 29. Also compute the value of the residual for it.





v. Interpret the value adjusted R2. Comment on whether adjusted R2 can be larger than R2.













vi. 
Test whether there is a significant relationship between Y and the predictors (X and X2) through the above mentioned non-linear regression model? Use . (Don’t forget to formulate your hypotheses).



 
























Q3. (2+2+3+2=8). Bill Simpson, owner of a California vineyard, has collected the following information describing the prices ($ per ton) and quantities of harvested crops. The data for 1992 and 1993 are given below. Based on this information answer the following questions. 
 
	


Types of Grape 
	

Price ( per ton)
	
Quantity Harvested (tons)
	
Products 

	
	(1992)
    P0 
	(1993)
    P1
	(1992)
Q0
	
PoQo
	
P1Qo

	Ruby cabernet 
	 108
	 109
	 1280
	138240
	139520

	Barbera 
	93
	96
	830
	77190
	79680

	Chenin Blanc
	97
	99
	1640
	159080
	162360

	

	298
	304
	3750
	374510
	381560



(a) Calculate the un-weighted aggregate price index number for 1993 using 1992 as base period.






(b) Construct a Laspeyres Index using 1992 as the base period.








(c) Calculate a Paasche Index using 1993 as the base period.










(d). Interpret the index numbers obtained in parts (b) and (c). 
	
	









Q4. (3+3+3+2+2=13).
The following data represent the short-term interest rate (%) (90-day commercial paper) denoted by Yi in the united states from 1991-2000. Based on this information answer the questions given below. 

	Year
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Yi
	5.87
	3.75
	3.22
	4.67
	5.93
	5.41
	5.59
	5.38
	5.23
	6.34



(a) Complete the second order difference table (the cells with ?) given below: Write your answers in the cells of the table with a ?.
 
	Year
	Yi
	Yi-1
	Yi-2

	1991
	5.87
	-
	-

	1992
	3.75
	5.87
	-

	1993
	3.22
	3.75
	5.87

	1994
	4.67
	3.22
	3.75

	1995
	5.93
	4.67
	3.22

	1996
	5.41
	5.93
	?

	1997
	5.59
	5.41
	5.93

	1998
	5.38
	5.59
	5.41

	1999
	5.23
	?
	5.59

	2000
	6.34
	?
	5.38













 (b) The second order auto regressive model is given below for this time series data. Forecast the short-term interest rate (%) for the year 2001.  

Yi = 3.70 + 0.796 Yi-1 - 0.477 Yi-2
















(c) Complete the following single exponentially smoothed series (Ei) which is obtained using W=0.3 , (i.e fill the cells with ?).  Write your answers in the cells of the table with a ?.

	Year
	Yi
	Ei

	1991
	5.87
	?

	1992
	3.75
	5.23400

	1993
	3.22
	4.62980

	1994
	4.67
	4.64186

	1995
	5.93
	5.02830

	1996
	5.41
	5.14281

	1997
	5.59
	5.27697

	1998
	5.38
	5.30788

	1999
	5.23
	?

	2000
	6.34
	5.60116


 






(d). The linear trend model for the above mentioned series is given by  Yt =4.218 + 0.167455*t
Forecast the short-term interest rate (%) for the year 2001. (Note that the given model is obtained by using t=1 for 1991, t=2 for 1992 and so on)












(e). The following are some measuring errors (accuracy measures) for the linear and quadratic trend models for the above mentioned series. Based on these measures choose the one which is better and why?


Linear Trend Model

MAPE:         13.9573
MAD:         0.638764   
MSD:         0.646411

Quadratic Trend Model

MAPE:         13.8390
MAD:         0.628945
MSD:         0.614600









Q5. (2X3=6 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 grey color?




b. Interpret the coefficient of X2.







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

















Q6. (7 pts)  
A ketchup manufacturer is in the process of deciding whether to produce a new extra-spicy brand. The company’s marketing research department used a national telephone survey of 6,000 households and found that the extra-spicy ketchup would be purchased by 335 of them. A much more extensive study made 2 years ago showed that 5 percent of the household would purchase the brand then. At a 2% significance level, should the company conclude that there is an increased interest in the extra –spicy flavor?
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