Homework on Fixed Cost
1. (Fixed cost, variable cost and market size) Suppose you are opening a restaurant and there are two potential sites:

The central site costs $10 000/ month and has a marginal cost of 40%. 

The peripheral site costs $4 000/ month and has a marginal cost of 60%. 
What is the potential profit of each site if you generate a revenue of $20 000 per month? $40 
000 per month? 
What site would you choose under each circumstance?
(On islands in the northern lakes, trees are often of two types. At peripheral are poplar trees, a low fixed cost pioneer species. At center are pine trees, a high fixed cost climax species.)
2. (Fixed cost and total consumption) Suppose you are investigating the economic cost of Prius (a hybrid car) and Corolla (a non-hybrid car) in an attempt to reduce carbon emission:

Prius costs $40 000 and has a mileage of 50.

Corolla costs $20 000 and has a mileage of 25.  
Assume:

· Gasoline price is $4/ gallon. 
· Both cars last 10 years. 
· The only costs are for purchasing and gas. 
What are the total costs of Prius and Corolla over their lifetime if their annual mileage 
is 10 000? 30 000? 
Carbon emission can often be approximated by the economic cost. If this is the case, 
which car is more environmentally friendly? If additional costs, such as insurance cost and maintenance cost, are included, how they will impact the final result? Why? How about electric cars? (Electric cars and driverless cars would be a good project topic.) 
3. (Fixed cost and sensitivity) Suppose you are analyzing the profits of production systems:

Company A has a fixed cost of $1 million and a variable cost of 80% of product value 

Company B has a fixed cost of $7 million and a variable cost of 40% of product value. 

Consider:

· The unit value of the product is $1 million. 

· The market size for the product in that region is 15. 

What are the profits of production system A and B? Which company will be better off if the market size of the product shrinks 20% or increases 20%? What conclusion can you draw? How the expectation of growth affect decision making? 
4. (Fixed cost, discount rate and economic growth) A company has a choice to select one of the two projects. The first project requires an initial spending of 10 million dollars. For the next ten years, the project will generate 3 million dollar profit each year. The second project requires an initial spending of 20 million dollars. The project will generate 3 million dollar profit the first year. The profit from the project will increase 10% from each previous year. The project will last ten years. The criterion of selection is NPV of a project. If the discount rate is 12%, which project you will choose?  If the discount rate is 5%, which project you will choose?  What kind of monetary policy will encourage economic growth? 

5. (Fixed cost, discount rate and duration of investment) A company has a choice to select one of the two projects. The first project requires an initial spending of 10 million dollars. For the next five years, the project will generate 4 million dollar profit each year. The second project requires an initial spending of 20 million dollars. For the next ten years, the project will generate 4 million dollar profit each year. The criterion of selection is NPV of a project. If the discount rate is 12%, which project you will choose?  If the discount rate is 6%, which project you will choose?  What kind of monetary policy will encourage long term investment? Why student loan’s interest rate is so low? From this question and the last question, what kind of monetary policy will encourage high initial cost investment?
6. The proposed site C dam will cost 10 billion dollar to build. The dam will last for 50 years without substantial maintenance cost. It produces 5 billion kWh electricity per year. Suppose the price of electricity in BC is 10 cents per kWh, and the average price of electricity in Western Europe is 30 cents per kWh. The saving per kWh is 20 cents. What is the annual saving of producing electricity from site C? We use NPV (by using saving as the value from investment) as the criterion in evaluating site C dam. The borrowing cost of BC government is less than 4% per year. If the annual saving is discounted by 4%, what is NPV of site C dam?  Should site C dam be built? 
7. (Fixed cost, liquidity and duration of investment, NPV and IRR) A company has a choice to select one of the two projects. The first project requires an initial spending of 10 million dollars. For the next five years, the project will generate 4 million dollar profit each year. The second project requires an initial spending of 20 million dollars. For the next ten years, the project will generate 4 million dollar profit each year. When the liquidity of the company is high, the criterion of selection is NPV of a project. Suppose the discount rate, or the cost of capital, is 6%, which project you will choose?  When the liquidity of the company is low, the criterion of selection is IRR of a project. Which project you will choose?  Provide all calculations. 
8.  (Value of Education) Most of us start working after we get bachelor’s degree, at age 22. Some of us will spend three more years to get master’s degree, at age 25, before working. Suppose the average annual living cost is 18000 dollars. The first year after tax income is 36,000 dollars. It takes three more years to get a master’s degree. After getting a master’s degree, the first year after tax income is 42,000 dollars. Each year income increase by 2%. We retire at age 65, which means 43 years of work for people with bachelor’s degree and 40 years of work for people with master’s degree. Assume the discount rate is 3%, or 5% per year. Calculate NPVs of getting bachelor’s and master’s degrees, assuming the total living cost to age of 65. (We implicitly assume the living cost after 65 to be covered by taxes and pension deductions.) How discount rate affects NPV? 
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