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Question 1 
  Suppose we are interested to determine the factors that affect costs and accordingly we collect data for 123 utility firms, as specified below. The data selected include the following variables: 

COSTi :  Total cost of production of the ith utility firm ( millions of dollars);

OUTi :  Total output of the ith utility (  thousands of KWH per year);
PLi :  Price of labor (dollars per worker per year);
PKi :  Price of capital (dollars per unit of capital per year);

PFi :  Price of fuel (dollars per million BTUs).
Let the total cost of production follow the following model

TCi :    =  β0 + β1*Qi + β2*PLi + β3*PKi +  εi
a. Give a brief interpretation of the expected signs in this model
Output: Output is expected to have a positive influence on cost. As the output level of electricity increase, the total cost of production for firms will also increase. This is due to the fact that it requires more resources in order to meet the desired quantity, hence increasing the price. It is therefore correct to assume that the output is positively correlated with the total cost.  
Price of labour: Total costs will increase as the wage rate increase. As the price of labour increase, it becomes more expensive for firm to hire workers so that they can reach the desired level or productivity. Consequently the costs to produce an additional item will rise as workers demand higher wages. The labour price is also correlated with the total cost of production. We can come to a conclusion that the cost function describes a positive relationship between total costs and labour costs.
Price of capital: Total costs will increase as the cost of capital increases. Firms’ costs will be higher if the price of capital, which is the cost of burrowing, is increasing. Firms will invest in new capital only if they can afford to do so. If the price increases by a little percentage, firms will be able to afford new equipment, and this will result in an increase in the total production costs. Overall it is acceptable to assume that the increase in capital prices will lead to higher production costs but this effect can also be ambiguous, since if the price of capital is too high, firms will not be able to afford the production of the goods.
b. Using the data the model is estimated as follows:
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t-ratio        – 4.9648       39.9724              4.8975        2.8708

[image: image2.wmf]9315

.

0

2

=

R



F = 553.8
n = 123 
∑e2 = 26088.2
c. Without actually running individual significance tests, comment on the strength of the estimated coefficients and the validity of the model.
Rbar2 is high, indicating that the independent variables explains the total cost well and for specified estimated coefficients we can use the following: 
1. The coefficients have the expected signs as stated in a, that is unambiguously positive for all of them. The t-critical with a 5% significance level and degree of freedom of (123-3-1) is 1.66, which is less than all the t rations from the model for these three estimated coefficients. Therefore all three variables have stronger power in explaining the cost of production.

2. The F-critical with 5% significance level and a degree of freedom of (3,119) is 2.70. Therefore we can easily conclude that the model is valid since F-Statistics is much larger than 2.70. 
d. You want to make sure that the model is properly specified and you estimate the following equation. Do you think that this one can predict costs better than the previous one? If so, give reasons.
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t-ratios     – 1.9928    3.2651                   2.3904                1.4433               3.2590                   – 2.3209                  1.4042
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F = 404.5
n = 123

∑e2 = 17805.1
Ho: βcost2= βcost3= βcost4=0
Ha: Ho is not true

q=quantity of restrictions

k=unrestricted variables

Fq, n-k-1= ((RSSR-RSSUR)/q)/(RSSU/n-k-1) = ((26088.02-17805.07)/3)/(17805.07/116)
F-calculated= 17.988

F-critical= F(5%,116)=2.68
F-cal>F-critical => therefore we reject Ho indicating that the model a is miss-specified, there are missing variables in this model.
e. Assuming that your model is missing important variables, you decide to add the cost of fuel.  What could be the sign expected of this variable? If the cost of fuel is in deed a missing variable, the implication would be that the coefficients estimated in (b) are biased.  What are your expectations about the direction of the bias in the coefficients of the model shown in (b)?  (Hint:  This would depend on the type of relationships expected between the excluded variable and the included independent variables in that model).  
The missing variable is price of FUEL, which plays an important role in the estimated firms’ cost function. We expect the sign slope coefficient on PF to be positive since if the price of fuel rise, it will cost firms to spend more in transportation, materials, etc. 
The bias is measured by the following equation

Bias=αi*βi

Therefore the sign of biasness is measured by the sings αi and βi. The signs are determined by 

	
	Cov Coefficient vatiable
	Existing regressions

	
	+
	-

	Cov Ommited vatiable
	+
	+
	-

	Dependent variable
	-
	-
	+


In this case Cov(PF,PL) is expected to be positive; Cov (PF,PK( is expected to be positive, and COV (PF,Q) is expected to be negative.

Cov (PF,TC) is expected to be positive, therefore the expected biasness on βPL is positive; on βPk is negative.

f. Now estimate the model as follows: 
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t-ratio        –5.553        43.226                   3.4366                2.163                4.7257
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F = 495.41
n = 123

∑e2 = 21936.7
Run a regression of the variable that has been excluded from (b) against the variables that are included in (f) , that is:


PFi   =  α0 + α1*OUTi + α2*PLi + α3*PKi + ui
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             t-ratio  0.3807      0.3637                 3.8615               2.1108
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F = 6.2

n = 123 
 ∑e2 = 6763.6
 Estimate the bias in the slope coefficients of the earlier model and comment on your findings.
The expected bias on βPL can be calculated as βPk* αPL= 0.783*0.002=0.0015

The expected bias on βPk can be calculated as βPF* αPK= 0.783*0.148=0.116

The expected bias on βQ can be calculated as βPF* αQ=0.783*0.000=0
The calculated biasness have the same signs following our expectation as the in part (e). Price of fuel caused biasness on all other estimated coefficients except βQ. Therefore it is an important variable to be added into the model; along with this, we also need o use other three criteria to evaluate if PF is an omitted variable

Question 2 
The following table comes from a multiple regression model that was run on Excel using time series data.  In this model we try to estimate a demand function for cotton fabric.  The data used are as follows:  The dependent variable represents demand for domestically produced cotton fabric in tons.  Wholesale price is an index of base 1967 = 100.  Imports and Exports of cotton fabric are also expressed in tons. 

Fill the blanks and show how you get it.
R2 = (Multiple R)2= (0.9668)2
Se  = √ (6193.65) =78.7
Regression df=k=3
Residuals df-n-k-1= 28-3-1=24

Total df= 28-1=27

Adjusted R2=1-(1-R2)*(n-1/n-k-1)=1-(1-0.9347)*(27/24)

MSE=ESS/K=709244.54/3
MSR=RSS/n-k-1=6193.65
F-statistic= MSE/MSR=114.51
If: -2.83=X/2.306, then X=-6.52

If -16.56=-46.9564/x then X=2.835



       




 ANOVA  
                                                                          df            
 SS            
MS     
        R2               F                                                       

___________________                 ________________________________________________________
Multiple R    0.9668 

Regression   3 

2127733.617
709244.54     0.9147 
114.51
R2                            0.9347 

Residuals     24    
 148647.7 
6193.65 
Adjusted R2    0.9265

Total            27 

2276381.317


Se                             √
(6193.65) =78.7
 __________________________________________________________________________________________
n                  28
_________________
Regression results

________________________________________________________________________________________________

  



Coefficients       Standard error 


t-ratio 

Intercept 


6755.632
322.157



 20.97
Wholesale price 

 -46.9564 
2.835



 -16.56
Imports of fabric 

-6.526 

2.306



 -2.83
Exports of fabric  

0.319

 0.147 



2.653
________________________________________________________________________________________________
_1393313309.unknown

_1393314319.unknown

_1393314537.unknown

_1393314887.unknown

_1393314029.unknown

_1393312334.unknown

_1393313289.unknown

_1393312053.unknown

