7.1 Marginal Rate of Technical Substitution.  The following production table provides esti​mates of the maximum amounts of output possible with different combinations of two input factors, X and Y. (Assume that these are just illustrative points on a spectrum of continuous input combinations.)
Units of Y used



Estimated Output per Day

	5
	210
	305
	360
	421
	470

	4
	188
	272
	324
	376
	421

	3
	162
	234
	282
	324
	360

	2
	130
	188
	234
	272
	305

	1
	94
	130
	162
	188
	210

	
	1
	2
	3
	4
	5


A. Do the two inputs exhibit the characteristics of constant, increasing, or decreasing marginal rates of technical substitution?  How do you know?
B. Assuming that output sells for $3 per unit, complete the following tables:






X Fixed at 2 Units
Units Y Used
      Total Product of Y    Marginal Product       Average Product     Marginal Revenue






      of Y


of Y

Product of Y

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


X Fixed at 3 Units
Units Y Used
      Total Product of Y    Marginal Product       Average Product     Marginal Revenue






      of Y


of Y

Product of Y

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


C. Assume that the quantity of X is fixed at 2 units.  If output sells for $3 and the cost of Y is $120 per day, how many units of Y will be employed?

D. Assume that the company is currently producing 162 units of output per day using 1 unit of X and 3 units of Y.  The daily cost per unit of X is $120 and that of Y is also $120.  Would you recommend a change in the present input combination?  Why or why not?

E. What is the nature of the returns to scale for this production system if the optimal input combination requires that X = Y?

7.7 Optimal Input Level.  The Route 66 Truck Stop, Inc., sells gasoline to both self-service and
full-service customers. Those who pump their own gas benefit from the lower self-service price of $1.50 per gallon. Full-service customers enjoy the service of an attendant, but they pay a higher price of $1.60 per gallon. The company has observed the following relation between the number of attendants employed per day and full-service output:





Route 66 Truck Stop Inc.
Number of Attendants per Day



Full-Service Output (gallons)

	0
	0

	1
	2,000

	2
	3,800

	3
	5,400

	4
	6,800

	5
	8,000


A. Construct a table showing the net marginal revenue product derived from attendant
employment.
B. How many attendants would Route 66 employ at a daily wage rate of $160 (including wage and benefits)?
C. What is the highest daily wage rate Route 66 would pay to hire four attendants per day?

7.10 Production Function Estimation.   Consider the following Cobb-Douglas production function for bus service in a typical metropolitan area.






[image: image1]
where


Q = output in millions of passenger miles



L= labor input in worker hours



K= capital input in bus transit hours



F= input in gallons

Each of the parameters of this model was estimated by regression analysis using monthly data over a recent 3-year period.  Results obtained were as follows (standard errors in parenthes):




b   = 1.2:  b     =  0.28:  b     =  0.63:   b     =  0.12

The standard error estimates for each coefficient are:


σ      =  0.4;  σ      = 0.15;  σ       = 0.12;  σ      = 0.07

A.
Estimate the effect on output of a 4% decline in worker hours (holding K and F constant).
B.
Estimate the effect on output of a 3% reduction in fuel availability accompanied by a 4% decline in bus transit hours (holding L constant).
C.
Estimate the returns to scale for this production system.
b3





b2





b1





0





Q = b    L      K     F





0





1





2





3





b0





b1





b2





b3











