[bookmark: _GoBack][image: ]


[image: ]
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
image6.png
Chapter 2
Investment Decisions: The Certainty Case

1. @) Cash Mlows adjused for the depreciaton tax shelier

Sales = cash inflows STH0000
Operatng coss = cash outflows. 100,000
Earmings before depreciation. iterestand taxes 40000
Depreciation (Dep) 10000
BT 30000
Tares @ 40% 1200
Net income. Sis000

Using equation 213

O = (ARev - AVOY(1 -1 )+ £ Adep

(140,000~ 100.000)(1 - 4) +4(10.000) = 25,000

Alemativly. equation 2-13a can be used:
CF= AN+ Adep +(1-T)4 k,D
18,000-+10,000-+(1 - 4X0) =25.000
) Nt present value using sraight line depreciation

Ny B R NCXI) )
0 WACO)!

(anal cash inflow) (present value sty focor @ 1266, 10 years) -1,

(5650)28000 100,000

158.20- 100,000
58200
2 @
Tarmings before deprectaion, inerest and e S22.000
Deprecition (sraight-line) 10000
BT 12000
Tares @ 40% 4500

Netincome. S7.000
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Net present value using sirsightline depreciaion
CF = (4Rev-AVOX1 - )+ T Adep.
(22.000)1-4)+.4(10.000)= 17,200
S_cx

(analcash flow) (present value annuity factor @ 125, 10 years) -1,
17.200(5650) 10,000
97,180~ 100,000 = 2020

(1) NP using sum-of-years digits aceelerated depreciation
In cach year the depreciation allowance s

Tiioo

Dep, where T=10
i
In cach year the cash flows are s given i the table below:

[0 @ @ @ ® ©

Yerr Rey-VC  Dep  (Re-VC)NI-T)+tdep PVFactor PV
T 2000 (055100000 132004727272 sy mamin
2 2000 OSSN0 132004654545 o smLe
3200 (®5910000 132004581815 s
4 2000 (55100000 132004509091 &6 ene
S 2000 (659100000 13200+ 436364 67 995858
6 2000 (5559100000 132004363636 507 853603
72000 @SHI000 132004290909 a2 728131
822000 (SSI0000 132004218182 04 621426
9 2000 5SI00000 13200+ 145454 361 529029
00 200 (15510000 13200472727 » 448458
10095827

NPV =P of inflows-1,
NPV = 100,958.27 100,000 958 27

Notice that using aceeleraed depreciation increases the depreciation tax shield enough to make the
project acceptabl.
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3 Replacement

Kmount  Amount PVIE Preseal
beloreTax _aferTax  Year @126 Value
Ouflows i 1=0
Costof new equipment SI00000  $100000 O 10 5100000
Inflows, years 1-8
Savings from new imestment 31000 13600 1§ 4968 92405
Toxsavings on depreciation 12500 5000 18 4968 24840
Present value of inflows = $117,245
Net present value = $117.245 - 100,000 = 517,245
I he citeion of  posiive NPV is used, buy the new machine.
4. Replacement with salvage value
Amount  Amount PVIF  Present
beforeTax _afler Tax  Year @ 12%  Value
Ouflows i 1=0
Investmentinpew machine  $100000  $100000 0 100
Salvage value of old 5000 1500 0 100
Tax loss o sale- 25000 1000 0 100
Netcash outlay 575,000
Inflows, years 1-8
Savings from new machine  $31.000 s 4968 s92.405
Depreciaion saving onnew 11000 s 4968 21859
Deprecition lost on old 5000 s 4968 9936
Savage value of new 1200 s 04 4848
Net cash inflows = $109,176

Net present value = $109.176 - 75000 = 534,176

Using the NPV rule the machine should be replaced.

CF = (aRev - AVO) (1
Inthis problem

The cormect definition of cash flows fo capital budgeting purposes equation 2-13) s
T Mdep

reverues. There is nochinge in revenues
s savings from operatons = 3,000
thetaxrue =4

depreciaion =2.000
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Therefore, the annual net cash flows for yesrs one through five are
CF=3,000(1 - 4) + 42.000) =2.600
The net present value of the project is

NPV = 10,000 + 26002.991) = -2223.40
Theefore, the projectshould be refeced.
6. The NPV at diffeent posive rtes of retur i’
Discounted Cash Flows
[ @ 5% G amw
00 £ S
a0 30246 ma mm
o0 Pt s s
0 ) [ 41

Figure S2.1 graphs NPV versus the discount . The IRR on this project is spproximately 155
percent.

‘At an opporturity costof apital of 10 percen,the proect has  negaive NPV therefore it should
be rejected (even though the IRR s greaer than the cost of apita).

This is an inerestng example which demonsizates another diiculy with he IR technigue:
namely. that it does not consider the rder of cash flows.

ey

foe

s

Figure $2.1 The intermal rat of return ignoresthe order of cash flows.

re i scond R 1 31575, bt s o mesing. Nt ot e o s defind t K
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7. These are the cash flows for project A which was used as an example in section  of the chapter. We
are toldthat the IRR for these cash flowsis ~2006. But how i his determined? One way is o graph
the NPV for a wide range of intrestrates and observe which rtes give NPV = 0. These rates are the.

Figure S22 An IRR caleulution

internal ates of return for the project. Tigure $2.2 plots NPY agins various discount rates fo this
partiular et of cash lows. By inspection, we s that the IRR is ~200%.

5. All of the informaton sbout the financing of he project i elevant for computation of the correct
cash flows for capital budgeting. Sources o fnancing, 25 well s thei costs, are included in the
computation of thecostof capial. Therefore, it would be “double counting” o nclude inancing costs
(orthe tax changes which they creat) in cash flows fo capital budetng purposes.

“The cash flows re:
(ARev - AVC - AFCC - Adep)(1-7,) 7 Adep= (200 (-360) 0 0)1 -4} 4(400)
~3%6+160
496
NPV =496 (PVIF: 106, 3 years” - 1200
=496 (2487) - 120023355

The project should be accepted.

9. First caleulate cash flows fo capital balgeting purposes:
CF, = (ARev, ~AVC,M1-7,)+ TAdep.
=0 (-290))1-.5)+.5(150)
145490 =235

 Nots: PVIE: 105, yosrs. th discount fstor or athresyssr anmuiy paid i arrars st 1056
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Next, caleulate the NPV:

1,
(€, (present value ity focor @ 1055 years)

=2356.79)-9m00

= 5089-90000--9.12

“The project should b rejeced because it has negatve net present value.
10. The netpresent values are callted below:

Year PVIF A PVA) B PVEB) € PV A+C B+C

L Y R R Y R

om0 o 1 o 0 [

> s 2 s 0 0 0 o 2 o

3as o =3 1 3 323 2 4
“10 % 125

NPV(A+O)= LIS
NPV(B+ 0= 191

Project A has  two-year payback.
Project B has a one-year payback.
ProjectC has a three-year payback.
Thereore, if projecs A and B are mutually exclusive, project B would be prefeable sccording to
bohcapital budgeting techniques.
Project (A -+ C) has  two-year payback, NPV = LIS
Project (B + C) has a three-year payback, NPV = $1.91
‘Once Project C s combined with A or B, the resultschange i we use the payback erterion. Now
A+ Cis preferred.Previously, B was prefered. Because C is an independent choice, i should be
melevant when considering a choice between A and B. Howener, wilh payback, his i not trc..
Payback violates value aitviy. On the other hand, NPV does not. B+ C s prefered. Iis NPV is
simply the sum ofthe NPV of I and C separately. Therefore, NPV does obey the value additvity
principle.
1. Using the methon discussed in section F-3 of this chaptr, i the (st year the frm invests 55,000 and
expects (0 eam IRR. Therefore, a the end of the et time perod. we have.

5.000(1 + IRR)

‘During the second period the frm borrows from the project at the opporturity costof capital, k.
“The amount borrowed is|

(10,000 - 5.000(1 + IRR))
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By the end ofthe second time period this is worlh
(10,000 - 5,001 + IRR)) (1 + k)
“The fim then lends 3,000 4t the end o the second time period:
3,000 = (10,000 - 5000(1 + IRR) (1.10)
Saling for IRR, we have.

24210000
5000

IRR = 45455
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Chapter 1
Introduction: Capital Markets,
Consumption, and Investment

1. Assume the individual isiniially endowed,a point A, with curent income ofy, and end-of-period
ncome of .. Using e market rte, the présent value of his endowment is his cument wealth, W

y

Yo
Tie

W,

“The individual will ake on investment up 10 the point where the marginal ate of retum on investment

P

Figure SLITisher separation for the lender case

quals the market rute of interet at poin B. This deermines the optimal investment i production (P,

P.). Finally. in onder 0 achieve his maximum uility (on indilference curve U ) the individual will lend
(. consume less than P, o

opimal consumption is C;, C; which has a present value of

WS

T
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e S1.2 An exogenous decline in the inerest rte-

(8) An exogenous decrease in the interest rate shits the capital market T from the i through AW,
o the line through A'W. Borrowers orizinally chose levels of current consumption o the right of
A Afler the decrease in interest rae,their uility has increased unambiguously from U, to Uy,
The case for those who were originaly lendersis mbiguous. Some individuls who were lenders
become borrowers under the new, lower, rate and experience an increase n uility from U, 10

Us. The remaining lenders experience a decrease n uily. from Uy to U,

(6) Tecause borrowers and lenders face the same nvestment opportuniy set and choose the same
optmal investment (u A before theintrestrae decreases and at A" afterward),current weallh s
e intrcept of the capital market lne with the C, axis. Originally it is a1 W,: then i increases.
0 W,.

(©) The amount o investment increases from 1.

3. Assuming thathere e o opportunity costs r spolge coss assacited it storage,then he rae of
retum from storage is zero. This implis  capital market ine with 3 45 slope (a lope of minus 1) s
shown i Figure S1.3.

Sorowng at ngaths e

& £
igure S1.3 Marketrae canniot fall below net e from storge
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Alko shown s ine with lower absolute slope, which represents a negative borowing and lending
. Any rational investor woukd chowse to siore forward from his niial endowment (a1 .. . rtber
than lending (1 the IeLof y,). He would also prefer o borfow a & negative rate ralher than storing.
backward (1., consuming (omorrow’s endowment oday). These dorminan alernatves are
represented by the heavy lines in Figure $1.3. However, one of then s no feasble. Inonder 0 borrow
i negativ rae i is necessary tha someone lend a  negative rate. Clarly. n0 one wil be willng to
o o because storage a & zexo rae of interestis beter than lending at & negativ rate. Consequenly.
points along ine sezment Y2 in Fizure $1.3 are infessible. The conclusion is tht the market rate of
ntrest cannot ll below the storoze rate.

Assume that Robinson Crusoe has an endowment oy, coconuts now and y, coconuts which wil
‘mature at the end ofth time period. I his time preferénce issuch thl he desirs o save some of his
curment consumption and sore i, e will do s0 and move 1o point A in Figure S1.4. In this case he is
Storng forward.

o

Figure S14 Storage as the only investment

O the cther hand, i the individual wishes 10 consume more than his curent supply of coconuts in
order lo move to point B. it may ot be possible. I nex year’s coconut supply does not mature il
then, it may be impossble 0 sore coconuts backward. If we were not sssuming 4 Robinson Crusoc
conomy, then exchange would make it possble 0 attain point B. An individual who wished (0
‘onsume more than is curret allocation of wealth could contract with other individuals for some of
their wealh today inreturm for some of is future welth,




image4.png
4 ComlandShsuitWston  Financial Theor a Corprate Pofc, Fousth Edition

5. Figure S1.5 shows a schedule of investaments, all of which have the same rat of etur, R -

Figure SL5 Allinvestment proects have the st rate of return

“The resultan investment opporurity st is a sirsight line with slope (1 + R)as shown n
“The marginal rae of subsitution between C, and C, is  consant.

o

NI

Figure L6 Tnvestment opportunity et

6. In onder 10 graph the production opportunity set, s orderth investaments by thei rate of retum and
s the total investment required 10 undertake the irst through the th project. Thisis done below.

One Plus the  Outlay for the
Project Ratcof Return ___ith Project__ Sum of Outlays.
D 130 53,000,000 3000000
B 120 1000000 4000000
A 108 1000000 5000000
c 104 2000000 700000

“The production opporturity set plots the relatonship between resources ilized oday (...
consumption oregone along the C, axis) and the extza consumpion provided at the end of the.
investment period. For example, if only project D were undertaken then §3 million in current
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‘consumption would be foregone in orde to eceive 1.3 % (83 millon) = $3.9 millon inend-of-period
consumprion. Thisis raphed below i Tigure S1.7

&
3
2 Sope=-13
<
e
Figure SL7

I we aggregate all investment opportunites then 7 millon in consumption could b foregone and the
production opporturity set looks ike Fizure $1.5. The answer o pat bof the question is ound by
drawing n  ine with a lope of ~1.1 and finding that it i tagent o point . Hene the optimal
production decision is to undertake projects D and B. The present value of thisdecivion s

SEEE
Figure SLS - Production opportunity et




