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Problem 1:
William is the owner of a small pizza shop and is thinking of increasing products and lowering costs. William’s pizza shop owns four ovens and the cost of the four ovens is $1,000. Each worker is paid $500 per week.
	Workers employed
	Qty of pizzas produced per week

	0
1
2
3
4
5
6
7
8
	0
75
180
360
600
900
1140
1260
1360


Show all of your calculations and processes. Describe your answer for each question in complete sentences, whenever it is necessary.
	Employees 
	Oven Cost
	Employees Cost
	Total Cost 
	Pizza Quantity 
	Calculation Pizza Cost 
	Average Cost 

	0
	1000
	0
	1000
	0
	(0/0)
	$0.000

	1
	1000
	500
	1500
	75
	(1500/75)
	$20.000

	2
	1000
	1000
	2000
	180
	(2000/180)
	$11.111

	3
	1000
	1500
	2500
	360
	(2500/360)
	$6.944

	4
	1000
	2000
	3000
	600
	(3000/600)
	$5.000

	5
	1000
	2500
	3500
	900
	(3500/900)
	$3.889

	6
	1000
	3000
	4000
	1140
	(4000/1140)
	$3.509

	7
	1000
	3500
	4500
	1260
	(4500/1260)
	$3.571

	8
	1000
	4000
	5000
	1360
	(5000/1360)
	$3.676


a. Which inputs are fixed and which are variable in the production function of William’s pizza shop? Over what ranges do there appear to be increasing, constant, and/or diminishing returns to the number of workers employed?
The cost of the oven does not change (is fixed), similarly is the cost per employee per week. For instance, the salary to an employee in each week does not change. On the other hand, the overall salary per week and the number of pizzas produced are increasing while the average cost per pizza is decreasing. Thus, the variable costs are the number of pizzas produced and employee cost per week. 
b. What number of workers appears to be most efficient in terms of pizza product per worker? 
The number of workers appearing most efficient is six who can produce 1140 pizzas. This means that each worker produces (1140/6) = 190 pizzas. 
c. What number of workers appears to minimize the marginal cost of pizza production assuming that each pizza worker is paid $500 per week? 
As shown in Table above, the six workers will reduce the cost per pizza to $3.509. 
d. Why would marginal productivity decline when you hire more workers in the short run after a certain level?
Given that resources are scarce, there are only four ovens available for the company. Thus, after a certain level, the increase in the number of employees will make it difficult working on each oven by more employees. 
e. How would be expanding the business affect the economies of scale? When would you have constant returns to scale or diseconomies of scale? Describe your answer. 
The increase in the number of produced will reduce the fixed cost per unit to a certain range due to fixed costs. However, an increase in the fixed cost causes an increase in the production, though the increase will not be proportional. When the company adds a 7th employee, the total cost increases by 12.5% (500/4000) leading to diseconomies of scales. While the increase in production was 10.52% (120/1140), the average per pizza cost increased instead of reducing.  
Problem 2:
The Paradise Shoes Company has estimated its weekly TVC function from data collected over the past several months, as TVC = 3450 + 20Q + 0.008Q2 where TVC represents the total variable cost and Q represents pairs of shoes produced per week. And its demand equation is Q = 4100 – 25P. The company is currently producing 1,000 pairs of shoes weekly and is considering expanding its output to 1,200 pairs of shoes weekly. To do this, it will have to lease another shoe-making machine ($2,000 per week fixed payment until the lease period ends). Show all of your calculations and processes. Describe your answer for each item below in complete sentences, whenever it is necessary.
a.  Describe and derive an expression for the marginal cost (MC) curve.
Total Variable Cost = (TVC)
Q = Pair of shoes produced per week
TVC = 3450 + 20Q + 0.008Q2
Marginal Cost (MC) will be the derivative of TVC
Thus,
MC = 20 + 0.008(2)Q = 20 + 0.016Q

b. Describe and estimate the incremental costs of the extra 200 pairs per week (from 1,000 pairs to 1,200 pairs of shoes).
The incremental cost of extra 200 pairs per week = 20 + 0.016 (200) = 23.2. Thus, 2000 should be added to have a total of 2023.2. 
c. What are the profit-maximizing price and output levels for Paradise Shoes? Describe and calculate the profit-maximizing price and output.
As stated in problem 2, Q = 4100 – 25P
Thus, P = (4100-Q)/25
Total Revenue (TR) = Q *P = Q(4100-Q)/25
Marginal Revenue (MR) = (4100-2Q)/25 = 820 – 0.08Q
But MC = 20 + 0.016Q
Profit-maximizing occurs where MC = MR
Thus, 820 – 0.08Q = 20 + 0.016Q
800 = 0.096Q
Thus, Q = 8333.33
d. Discuss whether or not Paradise Shoes should expand its output further beyond 1,200 pairs per week. State all assumptions and qualifications that underlie your recommendation.
In short run, profits will be maximized at the point Q = 8333.33. Expanding to 1,200 pairs per week will not maximize the profits. However, if the company anticipates a rise in demand in the future, then it should expand and the new lease is required. Paradise should only take the cost of a new lease of 2,000 if it expects the demand to rise. 




