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PAI 723 
Professor David Popp 
Fall 2022 

 
Solutions Available Wednesday, October 26 

 
1. Complete the following table:  
 

Labor Total Product Average Product Marginal Product 
0  0 -- 
1 180   
2   140 
3 420   
4  120  

 
2. You are the manager of a public transportation system in Capitol City.  The city has recently 

purchased four new monorail trains for use on their suburban routes, which link the suburbs to 
the city center.  You can use the trains on either of two routes – the Springfield line or the 
Shelbyville line.  There is no difference in the cost to the city for choosing one route or the 
other.  Given recent concerns over increased highway traffic coming into the city, your goal is 
to allocate the trains so that they have the most riders possible, thus reducing highway traffic 
by the largest amount possible.  You are given the following data, where average product 
represents the average number of riders per train, and marginal product represents the 
additional riders taken by one extra train on the line: 

 
Number of 

Trains 
Springfield Line Shelbyville Line 
AP MP AP MP 

0 0 -- 0 -- 
1 100 100 130 130 
2 100 100 120 110 
3 100 100 110 90 
4 100 100 100 70 

 
 How many trains should you place on each line in order to maximize the number of riders?  

How do you know this? 
 
 
3. What is the difference between marginal product and returns to scale?  Explain why it is 

possible to have diminishing returns to a single factor of production (e.g. labor) and constant 
returns to scale at the same time. 

 
 
4. Suppose that the state of California is debating proposals to increase access to affordable 

housing.   Among the proposed options is offering tax credits to developers of new apartment 
buildings that reserve 25% of the apartments in new building to be rented at below market 
rates.  A supporter of this proposal argues that this is the best option for California because it 
will not cost the state government any money.  Is this argument correct?  Please use arguments 
from this section of the course to support your answer. 

 



5. You are the manager of Ratatouille, a new restaurant that just opened in Paris.  The restaurant 
uses two types of workers in the kitchen. Human staff members are all highly skilled.  They can 
prepare 10 meals per hour.  Because they are well-trained, these workers earn 20 Euros per 
hour.  In addition, Ratatouille also makes use of animal labor in their kitchen.  The animals are 
less-skilled and require more supervision, so they can only prepare 7 meals per hour.  
However, as these animals have little experience working at restaurants they are paid less, 
and only earn 10 Euros/hour.  

 
a) Currently, you have 10 human staff and 25 animals working in the kitchen.  Based on 

the data above, is Ratatouille currently minimizing costs?  How do you know this?  If 
so, explain why this combination is the best for the restaurant.  If the restaurant is not 
minimizing costs, what changes should be made to the current allocation of human and 
animal staff to lower costs?  (Note that I’m not looking for an exact number of each type 
of worker to hire here – just state if changes are needed and, if so, which direction 
things should change.) 

b) Suppose that any changes you may have proposed in part (a) have been made, so that 
the restaurant is now minimizing costs.  After a glowing review from Anton Ego, the 
local restaurant critic, demand at the restaurant is expected to double.  You now need 
to hire more workers.  The owner, Rémy, suggests that you should only hire more 
animals, since they cost less to hire.  How would you respond to his suggestion? 

 
 
6. Traveling Physicians is an international NGO providing health care services to remote locations 

in low-income countries.  Depending on the location, they can either deliver services in-person 
(such as at a walk-in clinic) or remotely by consulting with patients and local health care 
providers on-line.  You are given the following information on the costs and effectiveness of 
each type of service provision: 

 
On-line consultations: On-line consultations are relatively cheap, costing just $10 per hour.  

However, they are not as effective as services provided in person.  Research shows 
that one hour of on-line consultations treats 5 patients per hour. 

In-person services: While in-person services are generally more effective, the usefulness 
of traveling to a clinic varies depending on the quality of the facilities available and the 
size of the nearby population.  Moreover, the costs of traveling to a clinic vary 
depending on the location.  Below are data on in-person services for four local 
communities: 

 
Community Cost per hour Patients treated per hour 
Forest Grove $50 20 
Pride Rock $50 40 
Savannah Run $75 30 
River Junction $100 60 

 
 Traveling Physicians has sufficient funding to provide services in each of these four cities.  

However, they need to decide whether it is more effective to provide services in-person or on-
line.  Based on the data given above, in which communities should Traveling Physicians 
provide services in-person, rather than on-line?  Why? 
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