	
	Oil Pipeline
	Natural Gas Pipeline
	New Hydro Plant

	Direct Expenses
	125
	85
	265

	Increased Tax Revenue
	120
	210
	150

	Federal Contribution
	90
	120
	150

	Increased Tourist Revenue
	-30
	-15
	30

	Extra Clean-Up Costs
	150
	120
	30


ENSC 201 Mid-Term 3 

Section I: Long Answer

The government of BC is considering several different expenditures for the coming year, as shown in this table (all figures in millions):
Assuming the above figures are all present worths, if there are sufficient funds to construct all of these projects, on the basis of a cost-benefit analysis, which one(s) should the government do? If they can only do one, which one should it be? 
Now suppose that the direct expenses and federal contribution are paid right away, but that the other cashflows will be evenly distributed over the next thirty years – that is, tourist revenue is reduced by $1,000,000 every year if we build the oil pipeline, etc .  Again on the basis of cost-benefit analysis, which project(s) should the government do now if they have enough money to do all of them, and which one should they do if they can only afford to do one?  The government MARR is 8%. 

Model answer
Note that the question specifies cost-benefit analysis. Answers that use another method, such as IRR or present worth, get no credit.

The first part is easy: add up the costs, add up the benefits, and find the ratios:

Oil Pipeline: 
B/C ratio = (120+90-30)/(125+150) = 180/275 
= 0.654
Gas Pipeline:
B/C ratio =(210+120-15)/(85+120) = 315/205
=1.54
Hydro plant:
B/C ratio = (150+150+30)/(265+30)= 330/295
=1.12
So if we can do all of them, we should do the gas pipeline and the hydro plant.. 
Note that you might equally well say that the reduction tourist revenue is a cost, and that the B/C ratio for the oil pipeline, for example,  should therefore be 70/65 = 1.077. This illustrates the fact that you can’t reliably use the absolute size of the B/C ratio to compare projects. So for the next part, you have to use the incremental B/C ratio method – no points for just saying that the B/C ratio for the gas pipeline is the biggest, so we should do that.

For the incremental method, we start with the cheaper project (the gas pipeline) and consider upgrading to the next cheapest:

Gas pipeline to hydro plant: BC = (330-315)/(295-205) = 0.167. 

 So it is not worth upgrading from the gas pipeline to the hydro plant, and the one project we do should be the gas pipeline.
In the second part, we multiply all the future cash flows by (P/A,0.08,30)=11.258  so we can compare present values. This gives us a modified table:

	
	Oil Pipeline
	Natural Gas Pipeline
	New Hydro Plant

	Direct Expenses
	125
	85
	265

	Increased Tax Revenue
	45.03
	78.81
	56.29

	Federal Contribution
	90
	120
	150

	Increased Tourist Revenue
	-11.26
	-5.63
	11.26

	Extra Clean-Up Costs
	56.29
	45.03
	11.26


The new BC ratios are:

Oil Pipeline: 
B/C ratio = (45.03+90-11.26)/(125+45.03) 
= 123.77/170.03 < 1
Gas Pipeline:
B/C ratio =(78.81+120-5.63)/(85+61.5) =
193.18/146.5 = 1.32

Hydro plant:
B/C ratio = (56.29+150+11.26)/(265+11.26)=217.55/276.26 < 1
So the government will build the gas pipeline.
Section II: Multiple choice
1) You are given the sum of $1,000 now, and a promise of $2,000 this time next year, $3,000 a year later, and so on for five years.  If your MARR is i, the present worth of this series of payments is: 

a) 1,000(P/A,i,5)(A/G,i,5)

b) 1,000(P/A,i,5)(A/G,i,5)(P/F,i,1)

c) 1,000(P/A,i,5)(A/G,i,5)(F/P,i,1)

d) 1,000(P/A,i,5)(A/G,i,5)(F/P,i,2)

2) If your MARR is 1% per year, the capitalised value of an infinite series of annual payments of $100 is:

a) $100

b) $1,000

c) $10,000

d) Infinite

3) A project requires expenditures of $100 now and at this time next year; a year later, it generates an income of $144, and you get another $144 in one more year.  The internal rate of return for the project is:

a) 5%

b) 10%

c) 15%

d) 20%

4) If a banker underwrites a stock offering from a company, this means that he:

a) Agrees to buy all the company has to sell

b) Guarantees to buy a certain fixed number

c) Guarantees to pay a certain fixed amount for the stock at any future time

d) Recommends the stock to the bank’s investors.

5) The economic life of an asset:

a) Is always longer than or equal to its physical life

b) Is always shorter than or equal to its physical life

c) Is independent of maintenance costs

d) Is independent of your MARR

6) If I buy an asset for $1,000,000 and it depreciates by 25% annually, the amount  by which it depreciates in the third year will be:

a) $15,625
b) $140,625
c) $315,515
d) $421,875
7) If I buy an asset for $90,000 and it depreciates by Sum-of-years-digits depreciation over a total life of nine years, by how much will it depreciate in the third year? 
a) $12,000
b) $14,000
c) $16,000
d) $18,000
8) I buy an asset for $64,000 and it depreciates by straight-line depreciation over  eight years, finishing with a salvage value of $16,000. What is its value at the end of five years?
a) $28,000
b) $32,000
c) $34,000
d) $48,000
9) What is meant by the assets of a corporation?

a) The total value of the corporation
b) The sum of the value of all the corporation’s common and preferred stock
c) The sum of the value of all the corporation’s common stock
d) The sum of the corporation’s capital goods, inventory, cash and accounts receivable
10) The Balance Sheet of a corporation: 
a) Is also sometimes referred to as the “Income Statement”
b) Gives a full account of cash flows occurring over a fixed period of time, usually a year
c) Is a snapshot of the company’s state at a particular moment in time
d) Is required by Canadian law to be calculated and made available at the end of every calendar month
