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Problem 1.

a) (3 marks) An investment of $10,000 now will return an actual income of $1000 in one year,
and actual incomes in later years, forever, that increase at the inflation rate of 3% per year.
Calculate the real interest rate that is earned.
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b} Joe's savings account pays an actual interest rate of 4% per year. Joe pays tax on the
interest at the rate of 25%. The inflation rate is 2.0%

b-i) (1 mark) What is Joe's actual, after-tax interest rate on his savings?

Jin, arectax = (1 =4) An, veptax = (1-028) 47 5 37

b-ii) (1 mark) What is Joe's real, after-tax interest rate on his savings?

a 'L' A 11—‘ -1 } 3 ey
-J‘ﬁ,.- '-"-f'h'—t Yo = _lll Btiinl o, L h”-‘ - = --IL—L— -\ =0.9%8 /,
|

[

r

11 ¢

b-iii) (2 marks) What actual interest rate on the savings account would make Joe's real,
after-tax interest rate equal to zero? The inflation rate is still 2% and the tax rate is
25%.

W LT T o
Find Lo bee-tax such  Yhaz An,apter-tqy=C

A Q'-' .. - I'l. li 'J".""'_.-L'|‘|:':'-""'J:'-?x o -
, Qg TEx 1L CoE ke T L] s P et ' ) l";—\ . .';{"IL'-.'L' Aoy & =y

¥ -3 i P " L : i B
"'-"",alli'r_'d."!ll"-:ll LL _{\] - -lL_;;'_'._'l{]l.\;:';'—llt'l'-C ) ’JI""_-ll'-.-(-ll.: g = }'&,{Iihl.‘.l—-lf-.iu'- A iR g {'\:/

V- & {~ .29




MSci 261 W06 MName: o o 3013

Problem 2.

a) (4 marks)Production of a new consumer electronics device is expected to start at 100,000
units next year, and increase by 5% per year for the following 9 years (i.e. 10 years of
production altogether). The before-tax present worth of all costs (first costs, less PW of real
salvage values, plus real labour, materials, etc. costs) has been estimated to be $ 12 million.
The real, befare-tax MARR is 10%. Write an expression for the real-dollar, before-tax levelized
cost of the device. You should use interest factor symbols whenever possible; be sure to show all
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L b) (4 marks) Machine 1 costs $20 000 and will have a salvage value of $10 000 in one year.
Machine 2 costs $30 000 and will have a salvage value of $25 000 in one year. You must buy

one of the two machines. The MARR is 15%. Calculate any relevant IRR and recommend which
machine you should buy.
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Problem 3.

(a) (4 marks) A proposed investment has a first cost of $8,000, followed by a cash inflow of
$2,000 per year for 10 years, and a special one-time expense of $5,000 at the end of the fourth
vear. Without actually solving for all internal rates of refurn, state an upper limit on the number
of positive internal rates of return, and give a justification for your answer.
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(b) (4 marks) Use the information from part (a) to write out an equation, which, if solved,
would give the approximate external rate of return, i, for this investment. The MARR is 10%.
Da not solve the equation. Use interest factor symbols whenever possible; show all known paramerer
values.
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Text Box
NOTE:  only solution  2 is acceptable this year (not solution 1).


MSeci 261 WOB  Mame: . D: B ) 6of 13

% (c) (2 marks) Use the information from part (a) to calculate the payback period of the proposed
investment. Assume that the $2000 per year amounts and the $5000 amount actually occur
continuously throughout each year and not at the ends of years. If the company has a policy
requiring a six year payback, then state whether the investment is acceptable by this criterion.
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Problem 4. (4 marks) A and B are two mutually exclusive projects, and “do nothing” is a
possibility. A has the lower first cost. Each row of the following table gives a different
relationship among MARR, IRR(A) and Incremental IRR(B-A).

In each row, write "A","B", "noneg", or "cannot decide,” where "cannot decide” means that
there is insufficient information in the "Relationship” column.

Relationship ’ Decision
IRR(B-A) < [IRR(A) < MARR Nene
IRR(A) < MARR < IRR(B-A) Garrak ek
IRR(B-A) = MARR < |IRR(A) A
MARR < IRR(B-A) < IRR(A) B
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Problem 5. Environmetrics is considering a possible investment in a $20,000 soil testing
device. Environmetrics pays taxes at a 40% rate and the CCA rate for the soil testing device is
30%. Environmetrics will use the device for only one year, when it will be sold for a salvage
value of $15,000. The difference between revenue and costs during the year of use (i.e., net
revenue) will be $8000, before tax.

a) (3 marks) Calculate the before-tax IRR.
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b) (6 marks) Write an equation for the exact after-tax IRR. Do not solve it | Be sure to display
the dependence of all terms and factors on the unknown IRR.
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CCTF is from the old text.  
CCTF-old = CSF.  
CCTF-new=CTF .
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Problem 6.
(a) (5 marks) Suppose that the government has just announced that the CCA rate for computing
equipment will increase from 30% to 40%. Do you think that the managers of businesses that
buy a lot of computers will be pleased or displeased with this announcement? Explain.
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(b) (5 marks) A company uses the IRR method to screen proposed investments, with an MARR
that is set equal to the actual, after-tax weighted average cost of capital. Is it possible that a
proposed investment would be accepted, if it has an actual, after-tax IRR less than the owners'
minimum expectation of return on equity? Why or why not?
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Problem 7. (9 marks) Sam is considering buying a new lawnmower. He has a choice
between a “Lawn Guy” mower or a Bargain Joe's "Clip Job" mower. Sam has a before-tax, real
MARR of 10%. The mowers' salvage values at the end of their respective service lives are both
zero. Other data is as follows (all cash flows are before-tax and real):

Lawn Guy Clip Job
First Cost $350 3120
Life 12 years 4 years
Annual gas costs $60 540
Annual maintenance costs: $30 $E0

Determine which alternative is preferable using a before-tax present worth comparison. State
a key assumption that you must make to solve this problem.
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More precisely, assume that a lawnmower is needed for at least 12 years,
repea Yed  1ivess.and the second and third copies of the Clip Job will have the same cash

flows as the first one.
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More precisely, assume that a lawnmower is needed for at least 12 years, and the second and third copies of the Clip Job will have the same cash flows as the first one.
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Problem B.

(a) (7 marks) All cash flows in this problem are real and before-tax. A new delivery vehicle
costs $30 000. Its maintenance costs are mostly covered under guarantee for the first 5 years,
but there are required inspections costing $500 per year for these 5 years. After the first 5
years, maintenance costs are expected to be $2500 in the sixth year, and increasing by 10%
per year thereafter. The vehicle's real salvage value can be estimated from declining balance
depreciation at a rate of 30% per year. Using a before-tax, real MARR of 10%, write two
expressions for the real, before-tax EAC of the vehicle, as a function of n, the unknown number
of years of ownership; one expression is to be for nin the range 1 to 5, and the other for n=5.
State what you would do with your expressions to determine the economic life of the vehicle.
Your expressions should include interest factor symbols whenever possible; be sure to display all known
f:lr”'{”‘”{.’! er 'v'{HIH{!'.ﬁ.'.
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(b) (3 marks) For an equipment replacement decision, the EACs of keeping the Defender for
several different numbers of years have been estimated to be as shown in the following table:

| Number gf_}fearé_Io keep Defender 1 2 3 el
| EAC, in § per yr. 3,225 2,892 3,154 3,479

b

The EAC of the Challenger, at its economic life, is $3,100 per year. Determine whether or not
to replace the Defender now. Explain your reasoning.
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Problem 9. Westmount Waxworks (WW) is considering buying a van to make deliveries of
their product. The van has a before-tax first cost of $25 000 and will be used for an 8 year
period before being salvaged. WW estimates that the operating costs will be $5000 per year,
based on current prices. The actual operating costs, however, are expected to rise at the
inflation rate of 5% per year.

Real before-tax savings due to the delivery van are $20 per delivery (which will remain
constant aver 8 years), with 500 deliveries in the first year, increasing by 100 deliveries per year
thereafter. WW a tax rate of 35% and uses an after-tax actual MARR of 15.59%. The CCA rate
for vans is 30%. WW uses a declining balance method with a depreciation rate of 25% for
estimating real, before-tax salvage values for the van,

a) (1 mark) Calculate the real, after-tax MARR.
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c) (5 marks) Calculate the after-tax present worth of the savings minus operating costs (i.e.,
leave out first cost and salvage value in this part). 5204 500 1904100
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- 3% 179,749
d) (2 marks) Calculate the after-tax present worth of the first cost.
A A, Ggler-lares = - 25000 CCTRieyw = -25000 (0. 7¢42) = 59617, 5
e) (2 marks) Calculate the after-tax present worth of the salvage value.
:IIIL.\'In'r f11‘-'||.'-"' . LI.'II:I‘_—'"'- = 13000 I\ l=q. z'l’_l:' e [:r:llfll I:kl;!."'-.: PR Ta o "?_."I_:l = L5000 Lf.- . II| ':.f T L5 ILJ |L'f LGS !
= % ¥9%.0%89
f} (3 marks) Use your answers above to calculate the total after-tax present worth of the
investment in the van, and make a recommendation.
“Wg agder-dax = 28 1F5.744 ~19¢617. 5 + §G4.055 = $19us ¢.304
Since Pw >0, wWwW s he lII:L!- o |..'.w; se=  the van | Ii

BTE . Fer 'II by = i 1 e I-4’| L r'l':-—__ 0.3 _,. ey -T-Céll'\.ll"lf!_l.‘-:-- \ f||'.-.i'!"_' ) (_Ill - 0.2¢
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Problem 10: A company needs to install electric generators — either coal-steam generators, or
wind-turbine generators (with batteries to smooth out the fluctuations due to changing wind
speeds). The following table gives the expected (most likely) estimates of the costs of the two
two types of generation, and some other information. Salvage values for both types are zero,
at their service lives. The real, before-tax MARR is 10% per year.

Real Costs of Generation, Before-tax, and other information

Capital Fixed Op. Fuel & Mainten. | Service
Size (2005%) (2005%) (2005%) Life
Generation Type | (MW) FIMW ($/MW ) yr. SMWh (Years) |
Coal-steam 100 | 1,500,000 40,000 60 30
Wind-turbine | 5 3,800,000 12,000 0 15

(a) (8 marks) Let x = the number of hours per year of operation of a generator. Write two
expressions, each as a function of x, for the real, before-tax equivalent annual costs per MW of
the coal-steam generator and the wind-turbine. Determine the breakeven number of hours per

year between the two types of generation, and state which type is better for base load (steady
demand of 8760 hours per year).

.oal” : .
—_ cFirst cost =tlsx\0
+Moonueal {\_.n'__L-_".:_'III. coet = BHOO00 fuw per year
« Produc tien coEY = B L0 _:’.{_._Ih,f;'!':-".f._'_‘__. o 4 a0 X l,-'Mw et :f.l::.cl'{
oW i y el
=A0 a s A8 AlE VO ﬁ._ﬁ} F U000 ¥ 60X
- ysxin® [o. iobesy tdooon 't bR = TR0 T &0X
fiooc t
]"'_\“1-1 Firel cest = £3.6X1C
sPAanual g el Coc b — %11,000 [RERN

’ i:'lur--:"n_-r bl rost = b O

#. o

EALL, = 2.BX VO Ll.l'\_l,l'l;_'lr(l'(_f"_r[-',::- a0 = 3 H;&II:P [C'-'l‘i'l“ﬁ?j!#l?(.{_'.{': - % Sil

l."éul'r-ix:lucu 1,'.-:.‘1|'||I' [ [Grogh 15 ned c@cpui e

[ S

E i £ . 5 \ . |
- £ AC e Erbo g & Y |L;:, ;5207 . 36¢ ) I'l'.r_.-._.| 5, Lse L ey
| A 1 ":l. |_'|I & A e | <
| 120 T60 2 = 91y 986 | f
“.I,.:d e |I , ) o |.l“.:| a0F 1r|:"l-_l, G TL IIII ||-|( '--'I'l'_, LU= - W .|'..:|,
'1'1-_11!14 0 '
Brze K euts - Sl 9% &= gqgl2l T \ |

Ir:;‘-_‘% A= T = .{.__.__ — = AL AL hewr s S e (o boyces ||r_,¢-1 (ll W SEs gl |':.;:I'. Ill.

LG i ' :

|

(b) (4 marks) Suppose that the fuel price is uncertain — it could be larger or smaller than shown
in the table, by 25%. The real, before-tax MARR is also uncertain — it could be as low as 8% or
as high as 12%. Write parameter values in the following table, to define three scenarios.
(“Pessimistic” means "makes the EAC per MW of coal greater;” “Optimistic” means the

opposite. ) .
| _Parameter Pessimistic | Expected Optimistic
| Fuel Price M
; 7S (O 4s
real, before-tax _ -
| MARR VS \avs < ./"
x s La e ion = . C e T eyt Lot got ! = [ iy By are ol re gt
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Problem 11: Examine the income statement and balance sheet for Waterloo Widget Inc.
below, with several entries blanked out, and answer the questions which follow.

Income Statement for Balance Sheet for
Waterloo Widget Waterloo Widget
Inc. (in 1000s of §) Inc. {in 1000s of $)
Revenues Assets
Sales 2010.0| Current Assets
-Cost of Goods Sold 1304.0 Cash 153.5
Net Revenue from Sales 706.0 Inventory 48.0)
Accounts Receivable 459 6 g
Expenses S _ I
Operating Expenses Ak ® _:':_ Long-Term Assets
Depreciation Expenses 30.0 Equipment 150.0
Interest Expenses 11.0 -accumulated depreciation 30.0
5 2 - | Total long-term
[Total Expenses RBEL oo assets 120.0
Profit Before Taxes 75.0]  [Total Assets 4377.5_ 72
: | ek
-Income tax @ 30% 225 '
Liabilities and Owners'
Equity
Profit After Taxes 52.5 Current Liabilities
Accounts Payable 25.0
e i S ooy (ae elital s
Long-Term Liabilities
{ 0 g Il'l (el N %.Z . L -_ (= =3 4 . L.Daﬂ 1C"DC|
Il: ¢ . Ii I'. P |
Owners' Equity i
Shares EOG.G|
Retained Earnings 52.5

Total Liabilities & Owners'
Equity 377.5
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(a) (4 marks) Calculate the blanked out values for operating expenses, total expenses,
accounts receivable, and total assets.

2 -Il.lf-'llﬂl'n .L' :ui:x—'n-'-.r.-_r,_

i 1 ) e T4 - EVESDY S O
{.Z”.{J 't’-L—,'-;;-ng'-- 'I’n_'| R, fea Bayenges — -x_‘-(.‘l.ll. Ty e NEL -4
Y39 e FOL O — 1:r_,J|.:'|,'| C Afpes 5=

Telol expenses =4+ F06 =335 = % (3

- U peva !'.i.l*-r._j L xpenses ;

3 P i e
R--'I,;_-L'I. 't_,k;_cnf-.-q;-", = L= L'|I1|l.|"|¢_'| l'-ﬁ\|l:l't'-‘-.':*.‘.- T 'ln'.:||.-|'t—-<|.:.||(_-_n ':__-;ei_:i—u-aw 3 0F I11J|z_~r-:—~.’|- L-«[.:: o> 5

O P
LN SR = |I_:'§."|.."_'".'I|:I, "G = spenses £330 il

Operaking Expenses = F62) -930 -%11 = £9q0

E. a i'|-:_'-.'I. oo f,l.'-.-'ll. &

A Q l'-Cnl'l Assels = TC ]I.C1 II L VG IL‘. ||'| i ‘ll legs l'| Chpane ¢! |. L.'(Ul‘i"f

1o lu"-_!ull ."l'l|">'-'-'-'{' S =% 377.9

|

-H""' Ceonl s Phece '-\.ﬁ"rnt-_-
_||-:':-5|'(_l. | -"I"'.f-":.-i-_ll'.'. = {_._'-.-L'lé--l.‘. l. Aosets 4 |_.r:|.-.(j- 1T A '.'e_’-,lvll =

$377.¢ - Corrent Assels + \C
Correnl  Accels - ¥ 3F7. 5120z £42%957 5
Current Acsels = Cash 4 Toventery £ A ccount s Re cevable
$157.9 = 153.5 vy +Accoonle Receivable = 157.5 <183.5-uv= $36
(b) (2 marks) If the owners' minimum expectation for after-tax return on equity is 15%,
calculate the after-tax, weighted average cost of capital for Waterloo Widget.

= \9 /

‘:‘rf'-._ljlk:-.-lll_f."ay =

A
L= 307
Wl O, O Wl

v WNe A &

.'.{'h_-|-.|ll.'.x -:.fh:'n."'llc'r.;

= W A !;LII_ .l.'] AA Y \We _i.g_,

A De kil LS -
o B s e N o v W 3 4B Debd = Accants Payable + Lo

'l.‘jt_‘lk'_jl !| F-L'ilu'n.L}. 3 71737.58 - s 4

- = & Fe g
Delt ¥ Equity
b LA TR
: o , o .
Al L ATHBIBRR. o i = EE o e S W
Qe o i o
ehbi 3 s rei ) " .
+ 25 £ I

WL Caderalg, = LL.'H-.-.HL —,'_z,}l\b«-,h:y"_:, i I.,L(_'..bthi‘*i]l,ll'-‘.s.-" )= 12.0%\/
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