CHE374 - Engineering Economic Analysis
Midterm Test, October 22, 2008

Name: _QOL,(/TU?HQ

Student Number:

Question Number Marks
1 5
2 5
3 16
4 6
5 5
6 8
Total 45

Answer all questions. Please write your final answer in pen.

Aids allowed: Calculator, textbook, class notes, personal notes.
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Question #1 (5 marks)

A chair at a furniture store has a price of $1000. The advertisement reads “Don’t pay a cent for
the first year, then pay just $35 in 48 casy monthly instalments”. Assume the first payment is due
at the end of the first month, one year from date of purchase. What is the IRR based on the
financing provided by the store. Express your answer as an annual rate based on annual
compounding,.

o090 _ |
1000 = (F'/F, v, 1) x 35% (P/F, Y 48) @

{/vﬁ L:: /?O
RS = ”7?";
é‘{} N T < (n
RHS = G 46 41
/fm/mW‘“l
L —ilsi & &
L e g R et
U2 ﬂ”“’z(
[ = G e (‘:v"“")
}QL#RI
e 1000 - N79%

,_..,-——"—""_"——’ il
g B 46, ¢9-U777

= O-0158% G

Wﬂ/ﬂj/f// o MW- @
01558 =1 = 201 %

Page 2 of 9 WM gt ¥ [Q,%/ fp



Question #2 (5 marks)

Given the four mutually exclusive 10 year investment opportunities, determine the best
opportunity using the IRR method. Assume MARR = 12%.

FC Annual Saving | Salvage Value IRR
A 80,000 13,000 10,000 11.0%
B 120,000 23,000 34,000 15.8%
C 145,000 24,000 25,000 11.8%
D 145,000 28,000 29,000 15.5%
ee < moes
e
Gur0 K

o Far i LR < MARE @
D”E F(: AS W

245 000 5000
Sl ek yo

Page 3 of 9



Question #3 (16 marks)

You work for a Canadian based company (operating in C$) and the company has just made an
€800,000 sale in Europe. The equipment will be delivered 1 year from now. You will be paid
20% up front and the remaining 80% on delivery. The materials required to manufacture this
equipment will cost US$300.000 from the US and C$200.000 from Canada. You estimate the
labour costs to be $300,000. The US materials will need to be paid for 6 months from now. The
Canadian material costs will be paid equally at the end of months 1 to 6. The labour costs will be
paid equally at the end of each of the 12 months to the delivery date. The annual risk free rate
(all rates based on continuous compounding) in Canada is 4%, while in the US it is 3% and in
Europe it is 5%. The current foreign exchange rates are 0.85 US$/C$ and 0.62 €/C$.

A. Determine the forward exchange rates for US$/C$ six months from now and for €/C$ one
year from now (4 marks).

B. Assuming you will hedge the project by entering into the respective forward contracts, draw
the cash flow diagram for this project in C$ (5 marks).

C. Calculate the present worth of the project, assuming you will hedge your cash flows by
entering into foreign exchange forward contracts and the company annual MARR is 12%
based on monthly compounding (5 marks).

D. What is the gross margin and gross margin % for this project (again, assume you hedged
your foreign exchange exposure) (2 marks)?
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Question #4 (6 marks)

You are VP of operations for a small mining company. The CEO has asked you to compare two
different alternatives for a conveyor system for a small remote mine that will be depleted and
shut down in 7 years. Since the mine is in a remote area, the salvage value of the equipment is
essentially zero, when disposal fees are included, even if the full life of the equipment has not
been utilized. The MARR for the company is 10%. Data for the two alternatives are given in the
table below. Provide your recommendation to the CEO and show the resultant cash flow diagram
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Question #5 (5 marks)

A bond with a maturity date of 10 years and 1 month from now pays coupons on a quarterly
basis. The yicld is 6.2% (based on quarterly compounding) and the price of the bond is $100.84
(based on $100 face value). What is the coupon rate (express the coupon rate based on an annual

rate, as per convention)? @
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Question #6 (8 marks)

A small municipality (population 20,000) is looking to issue one thousand $1,000 bonds to raise
$1 million to finance a capital expenditure whose life is expected to be 5 years. Coupon
payments will be paid semi-annually. A larger municipality (population 40,000) has strip bonds
(zero coupon bonds) with a maturity of 4 years and 3 months from now priced at $78.06.
Because of the market perceived risk associated with the default potential of small
municipalities, assume the continuously compounding yield spread on the small municipality to
the larger one is 0.2% (i.e. yield of small municipality = yield of larger municipality + 0.2%).
What is the minimum coupon rate required to ensure that the $1 million will be raised assuming
a 2% cost associated with the bond issuance?
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