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PRICE CHANGE IF YIELD)
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Bond Price
at 5 percent

Yield (§)

3

Bond
Price ($)

(4)
Loss from
Increase in

Yield ($)

(2)
Price
Volatility

(percgh—"PrCETT)

(6)
Bond

() (8)

Gain from Price
Decrease in  Volatility

Yield (s ——pargent)

1

5
10
20
40
100

$1,000
1,000
1,000
1,000
1,000
1,000

$990.57
957.88
926.40
885.30
849.54
833.82

$ 943
42.12
73.60

114.70
150.46
166.18

"0.94%
4.21
7.36
11.47
15.05
16.62

$1,000.62
1,044 52
1,081.11
1.135.90
1,197.93
1.245.05

$ 962 0.96%
44.52 4.45
81.11 8.11

135.90 13.59
197.93 19.79
245.05 24.50

el iy 01 voOlatility

Ll oS Bond Gy S & axa i pgd el

S B 3 Ao OYTM 5l Ve g N Vv a3 Gyl G

L;Gé/&asuijscféé‘w}é‘)j‘c.)\w).b?)\cMYTMMBASJ:S@oMmﬂ)J)J})J

(1)
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Rate
(percent)

PRICE CHANGE IF YIELD
CHANGES TO 6 PERCENT

PRICE CHANGE IF YIELD
CHANGES TO 4 PERCENT

2)

Bond Price

at 5 percent
Yield ($)

(3)

Bond
Price (3)

(4)
Loss from
Increase in

Yield (3) (per

(5)
Price
Volatility

(6)

Bond

(7)
Gain from
Decrease in

(8)
Price
Volatility
reent)

0%
5
10

$613.91
1,000.00
1,386.09

3 558.39
926.40
1,294.40

$ 5552 4
73.60
91.69

-9.04%
-7.36
-6.62

$ 675.56
1,081.11
1,486.65

$ 61.65
81.11
100.56

10.04%
8.1
7.25
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DURATION IN YEARS
MATURITY (YEARS) ZERQ COUPON 4 PERCENT COUPON 8 PERCENT COUPON

1.00 1.00 1.00
2.00 l 196 ——> 1.92

3.00 2.88 2.78
4.00 3.75 3.56
5.00 4.57 4.28
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Standard & Meaning

Extremely strong: highest credit rating,
virtually no risk of default

Very strong: high likelihcod of repayment,
low nsk of insolvency

Strong: adequate capacity to meet financial
commitments; nsk of insolvency still low

Adequate: adequate capacity to meet
financial commitments; medium risk of
insolvency

{speculative charactenstics, vulnerable to
changes in economic conditions)

Somewhat weak: moderate capacity to
meet financial commitments, higher nisk of
insolvency

Weak: no guarantee as to ability to meet
financial commitments,
high risk of insolvency

Vulnerable: barley sufficient credit standing,
very high risk of insolvency

Unable to meet payment obligations: in
default or insolvent
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PVGO .=l 4 «5 (Present value of growth opportunity ) s, sls cus 3 a5, =Y

EPS
P.=——+PVGO

CM' 99
B o S s gw Ol e 4 aS S 3 Ll s 5l 6lie : dividend payout ratio -)

335 o 2 S 0 Ol 4 sdoms (108 Wlo e (gl oS &S 5 el s 51 (gl : plowback ratio -¥

.:ﬁg\&ﬁ-\sﬁéusyjjéyﬁj%yg,M\&{Mg

LLJ.LSC,‘}‘JJ.Z aJC..JJL.u)J diVidend CJ‘)MJYJ /\/T"T“ck.nmbu.:ojMJSv\.,@&gSﬁdm
plem Coad  LSLT = V0% SIsss o gdos )t A, o ge S S plowback 1) of s s ¥
%juww‘j))ﬁ).)bdﬁsjaﬁ

No Growth With Growth

8.33  833*6

F,=——=15855.56 P, = =$99.96
15 A5-.10

PVGO = t¥/¥ x . el PVGO Olen N5 00/0% 5 N5 44/88 -p Gl G g6 Jlie 5o 1 4T
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1 2 3 -

Book equity 10.00 12.00 14.40 15.55
Earnings per share, EPS 2.50 3.00 2.30 2.49
Return on equity, ROE .25 .25 16 16
Payout ratio .20 .20 .50 .50
Dividends per share, DIV .50 .60

Growth rate of dividends (%) — 20

Div, Div, Div, + P, Gonoral
= + + DDM
(+7)Y (A+r)Y  Q+r) Model

Div 4 Constant
- Growth
(I" — & ) Model

Div, Div, Div, 1 v,
0 = 1 + . + 3 + 3 X
(1+7r) (1+r) (1+7r) (1+r) (r—g)
0.5 0.6 1.15 1 1.24
0 — 1 + 2 + 3 + 3 X
(1.99)"  (1.99)> (1.99)°  (1.99)*  (0.99 —0.8)

P, =50

© ol oas I ol g 5T ldie: SIs
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.;)ﬂc,...u,\{b(g).laijj\mr.aj.sj:d\ )

g=bxROE

income

Equity
JLw).s)\]J\/OWﬁé\j\qmbs.J;Stg)\.lfqur»bui.),obsmj.a@ w\.smdfszdb
LT =00 S ROE =107 das o 0Lid s o L (EPSy .y =V /0) . sl YooY

¢¢M»|).A2>;Y“Y JL&QL{L_{)) CL@-wQA:;

g =bxROE
g=0.5%x0.15=0.075 Divyyy = EPS 5y x{1—5)
g =7.5% Divypy, =1.50.x0.5=0.75

¥ Divygg, = 0.75 — Divygys = 0.75 x 1.075 = 0.806
¥ Price = $0.806 / (0.10 — 0.075) = $32.24

» Price without growth = 1.5/.1=$15.00¢
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Payback (Y
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Ll

Cash Flows
Project C, C, C, C, Payback NPV@10%
A -2,000 +1,000 +1.000 +10.000 2 + 7,245
B -2,6060 +1,000 +1.000 0 2 - 264
C -2,000 ¢ +2,000 0 2 - 347

Als S ey adsl S wle e Jleo Y e G L NG 655 5 4w o Dl
) G cmslin s 5 ol o Sl sl YU Jle Sl aS ) gailen
3,8 el a1y asl (e ¥ ) el pnd e 31l 65T (6@ sa O > Vol

a)jﬂ.b.n_‘)¢m..5ul.~ﬁ>-NPV J;J)Lﬁ‘ujﬁ"b)bgs"l"“giuz))“’)jﬂMJAJLJJUZ’\J‘E")‘ LA).)
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b s ak o 5L s 5 S esli| Discounted payback s 5l 5,52 o Pow S |~ (¢l

235 o J

Discounied Cash Flaws ($)

Discounted
Payhack NPV at
Project iy & & L3 Period (years}) 20%

—2,000 500/1.10 50001 10° = 5,00041.10° = 3 +2624
459 413 3757

-2.000 S001.10 1.800/1.10? = -58
455 1,488

-2,000 1,800A10= 500H 107 = +30
1,836 413

IRR (Y
ol sl & S oS ool L5 s (Internal Rate of Return ) =15 2850 SRS
Jﬁyﬁo})ﬁNPV

Ssd a3y 055, MULIRR <1 81 5558 o Jsdeisn  LSLIRR > 1 S

2 cdl Y Sl 4 (I8 wle e cpl L UiS e ol = Y e YO &ﬁgélal}%ﬁyﬁ:d&a
Ola YO 'ég:&.gb«il.ﬁ-.)‘c}\j}dcry o slenl s 5 clils dalgr ass g lad gl 5 SYs e VP Lo

.&SQL&\)GBJJQ:IRR.M}J@)YJ

16,000 16,000 466,000

0=-350,000+ -+ =+ a
(1+IRRy (1+IRRy (1+IRR)

IRR=12.96%

Yy
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Project C C IRR NPV @10%

0 1

A —1,000 +1,500 +50% + 364
B +1,000 —1,500 +50% — 364

QMMJJL’M aj}ﬁjb Lﬁ«‘ LJJ} Sl QL\,& bj‘jﬁ:‘)JJAJJIRR)L).EA

Sl s et F b CaS I EF S MM o BB I S Sl Bl o S el w5l

et S YL ClS 30 E 5 S 4 oS (o0 2 U S

(&debﬁf))ﬁ&)lﬂ)NPVc r U.L.:‘J.‘B‘LB ojjﬁ:).bic\:g.'a

ol 45 Hot U g iy 428 TRR S 31 it ol (5500 (9

S I35 phedsn s e 0L a

C{] C11 CEJ Cl(}
-3 +1 +1, +1 —-6.5
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NPV, Atbillions

| |IRR = 3.50% IRR = 19,54%

+40

.V_U..idc&\yt}iﬂbd\l{‘ﬁ.ﬁl{M\aéJﬁéuQgﬁjauwﬁéﬁpﬁj\&45@\.»}:4:5\3

S 35 pieis e a0kl s L IRR @Aojjﬁ&.:)J 3,15 Ol

Project  C, C, C, IRR NPV@10%
C  +1000 —3,000 +2500 Nome  +339
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O (ool 301y 0390 Ty 1) Cumd 9> 0799 99 Alio 515 IRR (2
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Project €y ¢, IRR(%) NPVati0%
D 10000 420000 100 + 8182
E 90,000 +35000 75 111,818

C».\»:\JLL?:EajjﬂNPVL;jCM»‘av\.:jDajjﬂIRR )L:xﬁjhw)\

o203l o ey L OTIRR 5 oS o Gl LE = D o sla 0L~
ol e E ois s om E—D > v sS el sas ol LLIRR > T S
ol oD sSs g E—D < v sS g ol g LLIRR < 1 51

.CM\J;@{Eajjﬂﬁﬂf@@w\IRR>rgﬁudmﬁ

Project €y €, IRR{%) NPVat10%
E-D 10000 +15000 50 +3,636




o= Slge T (G513 S (OLIL 85) Jb oy pde s adls

§ S 42 el 39 5 i 1 (3
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Cash Flows ($ thousands)

Project  ©, C; c, €,  NPVai8% IRR (%)
A ~90 29 40 5.4 14 15.58
B -9000 2560 3540 4530 14 8.01

@d)\ﬁqbﬁdﬂ&w\ﬁjw\j}g\&/l 55, P Sl QLSS 55 2 > NPV &l L

e 2 sl Oles 4 5 oS

S 4> 099 S ilio 51

oS o o3zl (55513 g 2t Lh I AL 5 o st S

NPV

Profitability Index =
Investment
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ﬁ)‘buw‘d‘fbf)ojjﬁM}f)‘bé)‘gg‘uﬁ&‘jdw\' M,L.ysyj_‘)

Project Investment ($) NPV ($) Profitabil ity Index
10 21 2.1
5 16 3.2
5 12 2.4

Qufﬂojjﬁj.}w‘éj)dxl:ﬁ\' L:LM‘jL@.:wC,M‘ "'"MC}B 6@03‘3}.;6)}13‘}M045-u
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NPV gulwly (1S easunld

Salled Wi (59 31 (S S (b 3> 99 9T iy -

NP T PR U PR

0

Capital investment 10,000

Accumulated depreciation 6,333

Year-end book value 10,000 3,667

Working capital 4,890

Total book value (3 + 4) 8,557

Sales 48,901

Cost of goods soldb 29,345

Other costs®© 1,464

Depreciation 1,583

Pretax profit (6 —7 — 8 — 9) 16,509

Tax at 35% 5,778

Profit after tax (10 — 117) 10,731

2 el S el el sl G w0 1) A8 e 0L el e

© s o oo SLSI sl sy a5l ) Al g0

Period

Capital investment

Working capital 550 | 1.289 | 3261 | 4,890 3,583

Sales 523 12,887 32,610 48,901 35,834

Cost of goods soldP 837 7,729 19,552 29,345 21,492

Other costs® 2,200 1,210 1,331 1,464 1,611

Tax at 35% | —1400 | —1434 | 828 | 3550 | 5778 3,902
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God o 258

o g ol MOt 55 5 A Ol Wy = WE, wL s o ol

YYAQ — YYP) = —14VY Glude LY Jle gl e

oj;wom);j%sgw\,(f“;ﬂ;+9)—(\+v+A+\\) R A I 3"

cash flow Sy Colio ok ey 5 1y ool iy 413105l (6 o 052 o 31 (12 T) F Al g0

@Mduﬁéb_}

Period

| 1

Net cash flow —1,630

Present value at 20% —1,358

Net present value = (sum of 9)

Ol sglwo s s b > ST -

Loyt Lot 31 ST S (108 e O gekon Frv il a8 515 35 (sl 055 4S5 50 Jgl Jgw
w3 S il andls delys sier Al Jla o el I YO (6l oS Ol 22800 &y s S
(T=V/)¢Jﬁj§&4.>;‘bjdwﬁl505jﬁ4¢b‘
r:\//jpv=\c")‘.l.s.nﬁ.)d)ﬁjﬁ).>ﬁé&o)@‘é}@é@ébd%f&:&ﬂ

pv:%(\—m)
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Costs ($ thousands)

Machine Cy PV at 6% ($ thousands)
A +15 28.37
B +10 21.00

S Y A s ae) s Gl il 53 pl jee dsb 4 ol ol 353 235 O 4 L a5 (gl s
jmsobuzw‘diybéjwév\ﬁQUQﬁ@j\J\iL{L@JTM{L&A&‘ﬂM(CM/J\JLMJYBJ:.&Ajaf'

.ngw\)ﬁﬁ‘wu@ﬁ

Costs ($ thousands)
Machine Cq c, C, PV at 6% ($ thousands)
Machine A +5 +5 +5 28.37
Equivalent annual cost +10.61 +10.61 +10.61 28.37

Costs ($ thousands)
Cy C C, PV at 6% ($ thousands)
Machine B +6 +6 21.00
Equivalent annual cost +11.45 +11.45 21.00

.w\ﬂ@AwbﬁﬁﬂguﬁWw‘MBdYbQ}ﬁdﬁ
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030 ¢ Gy

Return ()

- . o . Ogw
L1 ks oS b F 9 = daly 5l Sl ~ 5
2 o Sy Ny o oS gtode 20 sk

Dollar Return:
$327 gain

Percentage Return:

$327

200 —
7370 4500

Risk (Y

Ul sy se e 5 s e 25 a5 el a5 ge 50 plel 5 kel pde : poghe

el Slre O sl bl ¢ Sy sl (Sl B o e Ao (g




W&W:&;ﬂ:ﬁ (OWIL 85) Jbo ey pde o ys 40D
T e ey el 1 s s
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jAéJ‘KQUﬂﬂ)J&JJJw‘%&aﬁ‘)cﬁb%uo}b(L}S/u\..s‘ﬁ)wl.l)‘jé\}:jhm

W‘JL;}.:.’A &.w.l) Lﬁjj "“:’J"> JL.S{ wi.vt.:.n o.)jl.fB

Probability

The wider the range
of probable
outcomes the
greater the risk of
the investment.

A is a much riskier
investment than B

30% 20% -10% 0% 10% 20% 30%
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(Portfolio management ) plogw suw <o g

L Sy e b plew sl (oS 5 b oS ol pl s 5)ls jasis Risk s Return S A
AL S~ (Diversification ) s 5.5 )5 ol e (oS S

oS Sl 1 A Risk 5 Return sl L

ww Return (i

e 0903 Sle plem S35 SSle el ol

MLM\JfW‘AWMMM)J?' Jf\W‘M‘)J\QJ\'%’J}'MBJA(:LPoJJLJLIA

QW‘)J\.&%M)LE.D\JJJAaJ)L:MLBMJ&}:JAL;&:LAJ

Expected Return = (.60 x10)+(40x15)=12%

ow Risk (v

5 mnSe o b Sy 555 oSl asll G i S () et 0 Sy dslons 0330 SV
le Sy 603 4 3 Bl 5 (San 4 oS 3l (Ko s plees S5O Sy 0 S &6 dne Sy

Sl v_<:.w -

LS o arlos COVANTANCE ol 4 (6 ine L) (Sovan 43
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0, = 5,00 + (43 (05)" +200, )02, )(COV . 5)
';Y_) \ﬂ_‘) S vy

Risk of Asset A Risk of Assct B .
i i ; : Fact
adjusted for weight adjusted for weight a au:trct:_ﬁke "r‘“h: nt

in the portiolio in the portfolio of retums. This factor
can be negative

:mgsywww\ﬂ)-@b,wr@%;\,wé\ﬁ

n 2 2
o = [Swiot+T T ww Cov,
i1 '

1 J#l

‘ Covariance

ol ke

Covariance
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.%S%JL&\JMQ%‘)‘}JM‘J)}AQJJL{

Covariance Matrix
Sun Micro Red Hat
Apple 0.045 0.05
Sun Micro 0.07 0.04
Red Hat 0.04 0.06

E{rp) = waE(ra) + wsE(rs) + wnE(ra)

= 5(0.2) + §(0.12) + 3(0.15) = 15.7%

0%(rp) = wio*(ra) + wia*(rs) + wio(ra)
+ 2w, ws cov(ra, s} + 2wawy cov(rs, 1)
+ 2w wy, cov(rs, rp)
= 1(0.09) + 1(0.07) + 1(0.06)
+2(32)(0.045) + 2(11)(0.05) + 2(31)(0.04)
= 0.0544

o{rp) = V0.0544 = 23.3%
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( correlation coefficient ) (Kiuwwod wd 30 Pap O Glx © 5 355 oi 0315 COV S5l A8 K

m;S s oslaiu! COV(A, B) = Pap040p 4.]44\) )\ oI U'l\ 02 las e \) Rl 93 O
LSl )Y j—\ C}:J.LS‘;J&pAB JSJJ

o M Sl Al e ST Js Lol S e Sk eite 53 i ASL ke Pgp ST ST

!

ij,aQb-f\w)sf“ L}AL}A?L@AMQ\Wﬁjdjb)ﬁﬁﬁjJer@)jaJ)bJL:A

Jﬁuw‘)wob‘)bﬁ@)c.)\db\w%ﬂﬁ‘MB&YJSEJSM)J\G'

Return SD
Exxon Mobil 10%
Coca Cola 15%

ExpectedReturn=(.60x10)+(.40x15) =12%

Exxon - Mobil Coca -Cola

W,W,0,,6,6, =.40x.60

Exxon - Mobil Wfﬁf = (.60)* %(18.2)°
x1x18.2x27.3

W, W,p,,0,0, =.40x.60
x1x18.2x27.3

Coca - Cola wio, =(.40)% x(27.3)

Portfolio Variance =[(.60) * x (18.2) *]+[(40) * x (27.3) *]+ 2(.40 x .60 x 18.2 x 27.3)
=477 .0

Standard Dewviation =
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gSi4.315.QMVSQJJSL;@JJ&@).&&L)\M&\;éurl.@..ns\)ajgjf\:4.7.<J

Standard Deviation (%)

150 200 250 300

Number of Stocks in Portfolio

:Jj\ssﬁj&mi)tjjj;\ﬂ)'.>;JL;QJJ;~SL§J>'_§1)'\&~“))\J&A6@\@\@;2J.fLBA.&S

Specific Risk (Y Market Risk ()

g o 05 o 5 LU Sy Js b o el e p 8 Sy bl plen s 4 LS g5

J)\>L5_<:....J‘L5.>L¢:§\ OIS Jolge 4 5

Specific Risk

Market Risk

L 1 A
WA

20 30 40 2,000+
# Stocks in Portfolio

YA
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Q) 993 (AN 9 gy (s o @le YNl (,S3g5s (L)

ol o bo sl 9 Sl 0032 Jol €99

Sy Oy 2lls o3l Ail 0 =YV 578 =007 5 a0 Sy 5 o33L A olls Dls
(cwlo, =+ 6@\64'5).@!7}:\/'/.

Ao ol Saay § 3L L sdis alls 8 S5 deays ¢ 3l A3 VY s, g sl 550 sl a3l S

B (31,318 (939 W 4O dmlno

E(rp)= wxE(r,) + (1-w) X E(1p
12%=wx(15%)+(1-w) x7% wmp w=0.625

o S 5 dlno

6p,=( W? 6> H(1-w)y o 2w(l-w)po 607 *
6,=0.625(0.22)=13.75%

Coil oo Lo (519 e S 2 090 E 99
Sl 3550 Sy 2l LS 0, = Wy w358 Jw**«b.b el O = Oy Sl ol
3,8 i | Ul 35 50 035l e 535 Sl 1y G35 el Ol
2 Do Sl s pe 033l 5 s doss LBk dos VSl s g ol S, 3 e 5s ST
10=W(22)+0 Ll
W=0.4545
E(1p)=0.4545%15+(1-0.4545)*7
E(r,)=10.636
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o S 5 909 31 oo Al

E(rp)= (w xE(r,)+(1-w)xr,

0, = (w7, ) +((A-w)x0,) +2w(l - w ) po 0,

c o
E(r,)=—"E(r)+(1-—")x7,
A G-A
E(r)—r
E(rp)=r1,+ ") ! o

P
UA

@‘)b.ﬁé‘“’f’.)ébbU'.‘."MLSLQvﬁsj")J)LE'AJ)}A°'>)L’.ﬁ&“‘i)w"db&b&iéﬁ&b

A S .~ (Capital Asset Line ) CAL Lx -l o . ail o Koy Os

T-Bill
Weight Retuorn  Stdev

Capital Allocation Line
0 15 22

0.1 14.2 153

02 134 17.6

03 12.6 154

0.4 11.8 13.2

0.5 11 11

0.6 10.2 8.3

0.7 0.4 6.6

0.5 3.6 4.4

09 7.8 2.2

1 7 {

CCl Sy Ay e sl 4 Risk Premium) oy ohl sdias 0L b il K
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129, 20% St Dev
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(el ol 1) 03 5l el 9 (50 § pousila g0 15 0,,) J§ Gl

N

Max E(rp): > w, E(r,)

W, =1

(ol sy [ 5 el y o] G (30 § ol 90 15 7p) 990 Gl

N N
Min O'i = ZZWI.WJG'I}.

W; i=1 j=1

iwa(r;-) =E(r,)

N
Zwl. =1
i=1
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A3 § ) sl (s )l acgans op @ilie gowads (3503 ( 2
( CAPM Jss p ¢s) aesia ) CAI3) (9D ¢(,31)1s
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Efficient
frontier

4 .
Global Individual
minimum assets
- AEERAEBEENI
variance

portfolio Minimum
variance
frontier

das ol S Sy b SV essl a8 5500 5 4o (ol e adab

LS wdad alals S o 1) powie 5 258 p A T 1 AS @S e ey Sl ot SO (D) D as S
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E(1) CAL (M) -CAL(A) o uyis
tangent line
with the

RI E I EEEEEEEEEEEEEEENR eﬂ:iCIE”tfantler

P EEEEEEEEEEEEN

CAL (Global
minimum variance)

Clearly the tangent
portfolio offers a
series of portfolio
combinations that
dominate others

P

]
e

(J\)wﬁpbd}sbdsww\aﬁowmwulymulwaAmed)ﬁpjb

\@(rA>

E(rp) =71, + 'XO'
/
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Allocated to Each Stock
Expected Standard

Stock Return Deviation A B c
Amazon 22.8% 50.9% 100

Ford 19.0 47.2

Dell 134 309

Starbucks 9.0 30.3

Boeing 9.5 23.7

Disney 7.7 19.6

Newmont 7.0 36.1

Exxon Mobil 47 19.1

Johnson & Johnson 3.8 12.5

Campbell Soup 3.1 15.8

Expected portfolio return

Portfolio standard deviation

25

- = [\ 8]
o w (=]
| | \

Expected return (r), %

o
|

Standard deviation (o), %

j‘)}bdﬁ‘é‘ﬁ.Cﬁw‘JJ.@__vr_&j‘@r‘.ﬁcﬁﬂ@ﬁtf‘&“bcéw‘w‘uﬂ@iﬁw4.2'.{..:
TTf

el g Ao O s 2L YL ShATP TALI0 ax j» . oS s oslisd Sharp Tatio = -
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Sy 93N &0 3 (B P B 9 SIS P 0 Ao

wxrlye 3 AT L (Saas gl obls 5l ae seme 5 Koy O30 2L SO @tﬂ e rl-<'~’°
(Lending).cons 513 plew dowe (55,5 1 o 5 oot (S, 056 ) SSL w0 1 Oled gy 51 e (L
(M et ) p156)‘3§ ey plew dew 95 1) Olad JS (<

SIS o pow plgms dowe (535 5 S pls SSU Sl s J golas 4L Oz i JS e & (2

(Borrowing )V.MS
CAL (M)
The optimal

portfolio is located
on the CAL(M) line.
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Capital Market Line (CML)
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A3 S 10 43 Cond 419K 3 9,13 (B33 4 G 15bat s 2 45 il el g5y 51

$9,5 Wl 4 (ans 0 olid ST
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S5k o33l g e 033L (il )lgsS

PN b sl ool bl

Pim

DAMZO . 8
Ppr—0.6

ﬁ__08*016*a3_
40168

0.6*0.16* 0.12
- —0.45
Ps 0.16

1.5
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Stock
A

B
C
D
E

Beta m = q7/. 9 Tf = 0/ )L:J S0 oMb

0.70
1.00
1.15
1.40
-0.30

E(r,) = 0.05 + 0,70 (0.09-0.05) = 0.078 = 7.8%
E(rg) = 0.05 + 1.00 (0.09-0.05) = 0.090 = 9.0%
E(r.) = 0.05 + 1.15 (0.09-0.05) = 0.096 = 9.6%

E(rp) = 0.05 + 1.40 (0.09-0.05) = 0.106 = 10.6%
E(rg) = 0.05 + -0.30 (0.09-0.05) = 0.038 = 03.8% €
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Expected return
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Asset value 100 Debt D=30at7.5%
Equity E=70at15%

Asset value 100 Firm value V=100

Company cost of capital = r,D/V + r,E/V
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79.7
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Total PV 240.2
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Cash Flow
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1
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Total PV 240.2
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Year0 Years 1-10

Investment 15
Revenue 375
Variable cost 30
Fixed cost 3
Depreciation 1.5
Pretax profit 3
Tax 1.5
Met profit 1.5
Operating cash flow 3

D TABLE 10.1 Preliminary cash-flow
forecasts for Otobai's electric scooter project
(figures in ¥ billions).

Assumptions:
1. Investment is depreciated over 10 years siraight-line.
2. Income is taxed at a rate of 50%.

“Live™ Excel versions of Tables 10.1 to 10.5 are available
on the book’s Web site, www.mhhe.com/bma.

eXcel

Visit us at
www.mhhe.com/bma.

Net cash flow 3
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Range NPV, ¥ billions

Variable

Pessimistic

Expected

Optimistic

Pessimistic

Expected

Optimistic

Market size, million

0.9

1

1.1

1.1

34

5.7

Market share

0.04

0.10

0.16

—10.4

34

17.3

Unit price, yen

350,000

375,000

380,000

—4.2

34

5.0

Unit variable cost, yen

360,000

300,000

275,000

—15.0

34

11.1

Fixed cost, ¥ billions

1

3

2

0.4

34

6.5

D TABLE 10.2 To undertake a sensitivity analysis of the electric scooter project, we set each variable in turn at

its most pessimistic or optimistic value and recalculate the NPV of the project.

eXcel

Visitus at
www.mhhe.com/bma.
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Unit sales > additional unit cost % (1 — tax rate)
= 100,000 % 20,000 % .50 = ¥1 billion

It would reduce the NPV of your pmject by

= ¥6.14 billion,
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Cash Flows, Years 1-10, ¥ billions
Base Case High Qil Prices and Recession Case
Revenue 375 44.9
Variable cost 30 35.9
Fixed cost 3 3.5
Depreciation 1.5 1.5
Pretax profit 3 4.0
Tax 1.5 2.0
Met profit 1.5 2.0
Met cash flow 3 35

QN B W=

PV of cash flows 21.4
MNPV . 6.4

Assumptions
Base Case High OQil Prices and Recession Case
Market size, million 1 0.8
Market share 0.10 0.13
Unit price, yen 375,000 431,300
Unit wariable cost, yen 300,000 345,000
Fixed cost, ¥ billions 3 35

D TABLE 10.3 How the NPV of the electric scooter project would be affected ex::'e'

by higher oil prices and a world recession. Visit us at
www.mhhe.com/bma.
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Inflows OQOutflows
Year 0 Years 1-10
Unit Sales, Revenues, Variable Fixed PV PV
Thousands Years 1-10 | | Investment Costs Costs Taxes Inflows |Qutflows| NPV
0 0 15 0 3 -2.25 0 19.6 —19.6
100 375 15 30 3 15 230.4 227.0 34
200 75.0 15 &0 3 5.25 460.8 434.4 265

D TABLE 10.4 NPV of electric scooter project under different assumptions about unit sales (figures in ¥ billions exc‘e,

except as noted). Visit us at
www.mhhe.com/bma.

Dyd e ol @i ST ol g

D FIGURE 10.1

A break-even chart
showing the present
values of Otobai's cash
inflows and outflows
under different assump-
tions about unit sales.
Break-even point: BV outflows NPV is zero when sales
NPV =0 are 85,000,

\

PV, billions of yen

T Scooter sales, thousands
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A business with high fixed costs is said to have high operating leverage. Operating lever-
age is usually defined in terms of accounting profits rather than cash flows® and is measured
by the percentage change in profits for each 1% change in sales. Thus degree of operating
leverage (DOL) 1s

_ percentage change in profits

DOL

percentage change in sales
eVl el 3L 3 ol ag e a8 Y g b ulis (6l
el 313 4 o Glad e b

Industries with high Industries with low D TABLE 10.6 Estimated degree of
operating leverage operating leverage operating leverage (DOL) for large U.S.

Industry Industry companies by industry.

Steel Electric X Note: DOL is estimated as the median ratio of the
utilities change in profits to the change in sales for firms in
Standard & Poor’s index, 1098-2008.

Railroads Food
Autos Clothing

The following simple formula’ shows how DOL is related to the business’s fixed costs
(including depreciation) as a proportion of pretax profits:
DOL = 1 = fixed costs
profits

In the case of Otobai’s scooter project

DOL=1+(3_371'5)=2.5
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FedEx's expansion
option expressed as a
simple decision tree.
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D FIGURE 10.5
Decision tree for the
Wankel outboard motor
project. Technology

B allows the firm to
abandon the project and
recover $18.5 million it
demand is sluggish.
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D FIGURE 11.1

Beginning in year 6,

the department store’s
income fails to cover the
rental charge.

Dollars, millions

Rental charge
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1(840 — 480)  .1(882 — 480) 1(1303 — 480)
- ot
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—$70 million
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DIV, + P,
T T 1+,
But for gold DIV, = 0, so
1§
1+

In words, today’s price is the present value of next year’ price. Therefore, we don’t have to know either P, or r to find the present value.
Also since DIV, = 0,

By

and we can express F) as

In general,
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Year 0 Year 1 Year 2 Years 3-10
Investment 100
Production, millions of pounds per year® 40 80
Spread, $ per pound
MNet revenues 48 96
Production costs’ 30 30
Transport® 4 8
Other costs 20 20
Cash flow -6 38

NPV (at r = 8%) = $63.56 million
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Year 0 Year 1 Year 2 Years 3-10

Investment

Production, millions of pounds per year

Spread, $ per pound

MNet revenues

Production costs

Transport

Other costs
Cash flow

NPV (atr=8%)=0
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Year0 @ Year1 Year2 | Year3 Yeard4 Years5-10
Investment

Production, millions of pounds per year
Spread, § per pound
MNet revenues

Production costs

Transport
Other costs
Cash flow

NPV (at r = 8%) = —9.8
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Demand, ) FIGURE 11.2

milliens of units The demand “curve” for
gargle blasters shows
800 that for each $1 cut in
price there is an increase
in demand of 80 million
Demand = 80 x (10 — price) units.

10 dollars
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Capacity, Millions
of Units

Capital Cost  Manufacturing Salvage Value
Technology Industry Marvin  per Unit (§)  Cost per Unit ($) per Unit ($)

First generation (2020) 120 — 17.50 5.50 250
Second generation (2028) 120 24 17.50 3.50 2.50
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Demand = 80 x (10 — price)
= 80 % (10 — 5.75) = 340 million units
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600 — 5.50
20

NPV = —2.50

= $0 per unit
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Demand = 80 % (10 — price)
= 80 x (10 — 6) = 320 million units
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5.00 — 3.00 i
NPV = —10 + 2 30 = $0 per unit

Demand = 80 x (10 — price) = 80 x (10 — 5) = 400 million units
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Year6,7,8, ...
Year 0 Years 1-5 (Revenue - (Revenue —
(Investment) Manufacturing Cost) Manufacturing Cost)
Cash flow per unit (3) 6-3=13 5-3=2

Cash flow, 100 million
units ($ millions) 600 - 300 = 300 500 - 300 = 200

L, 3y .,Ua\j}):‘fNPV WA KPR W uﬂfdﬁﬂ le"

2, 300 1 (200
NPV = —1,000 + -
’ E (120 (1.20)°\ .20

) = $299 million

94.3\/)'\MG)@L&W‘C,Sfim*,a_?osﬁéwbéw\wiwlomwﬁjﬁﬁ«Sé\&

o 3 1.00 o
24 million x ,:Z](LZU)’ = $72 million
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Total NPV = NPV of new plant + change in PV of existing plant

Present value,
millions of dollars

600 —

Total NPV of
investment

Addition to
capacity, millions
of units

Change in PV
existing plant
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7.00 — 3.50
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. > 6.00 — 3.50  5.00 — 3.50
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Source: Towers Perrin’s
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b FIGURE 12.2 Compensation, % of 1992 level
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