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ES8-1. Tptal annual retu .
answer: 40 6RO OB TRAN ot R LTIRAEK ploase register

Logistics, Inc. doubled the annual rate of return predicted by the analyst. The negative net
income is irrelevant to the problem.

ES8-2. Expected return
Answer:
Analyst Probability Return Weighted Value
1 0.35 5% 1.75%
2 0.05 -5% -0.25%
3 0.20 10% 2.0%
4 0.40 3% 1.2%

TotalCombined.doy PDExfcamhing (Unregistered Version)

E8-3.  Comphfigmthewiskndftwagmestmenthe watermark, please register

Answer: CV;=0.10+0.15=0.6667 CV,=0.05+0.12=0.4167
Based solely on standard deviations, Investment 2 has lower risk than Investment 1. Based on
coefficients of variation, Investment 2 is still less risky than Investment 1. Since the two
investments have different expected returns, using the coefficient of variation to assess risk is

better than simply comparing standard deviations because the coefficient of variation
considers the relative size of the expected returns of each investment.

E8-4. Computing the expected return of a portfolio
Answer: 7,=(0.45x0.038) + (0.4 x 0.123) + (0.15 x 0.174)
=(0.0171) + (0.0492) + (0.0261 = 0.0924 = 9.24%
The portfolio is expected to have a return of approximately 9.2%.

ES8-5. Calculating a portfolio beta

Answer:

Beta = (0.20 x 1.15) + (0.10 x 0.85) + (0.15 x 1.60) + (0.20 x 1.35) + (0.35 x 1.85)
= 0,2300 +0,0850;7-0:2400,+ 0.2700 + 06475 = 1472 .

Coml Obé]iréi:]r:gtf onibine (Sﬁ nreglsétered Version)

E8-6. 1&&%&: req of return

Anmswer: you want to remove the watermark, please register
a. Required return = 0.05 + 1.8 (0.10 — 0.05) = 0.05 + 0.09=0.14
b. Required return = 0.05 + 1.8 (0.13 — 0.05) = 0.05 + 0.144 = 0.194

c. Although the risk-free rate does not change, as the market return increases, the required
return on the asset rises by 180% of the change in the market’s return.
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LG 1; Basic

a.

b.

Return calculations: 7, =

(521,000 —$20,000 + $1,500)

Investment X: Return =12.50%
$20,000

Investment Y: Return = ($55,000 -~ $55,000 + $6,800) =12.36%
$55,000

Investment X should be selected because it has a higher rate of return for the same level
of risk.

(£-£.,+C)

P
Combined by PDF Combine (Unregistered Version)

LG 1; Basic

5 tster

Investment Calculation r{(%
A ($1,100 — $800 — $100) + $800 25.00
B ($118,000 — $120,000 + $15,000) + $120,000 10.83
C ($48,000 — $45,000 + $7,000) + $45,000 22.22
D ($500 — $600 + $80) + $600 -3.33
E ($12,400 — $12,500 + $1,500) + $12,500 11.20
Risk preferences

LG 1; Intermediate

a.

b.

The risk-neutral manager would accept Investments X and Y because these have higher
returns than the 12% required return and the risk doesn’t matter.

The risk-averse manager would accept Investment X because it provides the highest return
and has the lowest amount of risk. Investment X offers an increase in return for taking on
more risk than what the firm currently earns.

c. JThe riskzseeking ma opld accept Investments Y and Z bec e or she is willing to
:lﬂaﬁaﬁ%{tlmﬂ Qimislfaﬁ—n(tﬂe nreglstere SVhel'SlOIlj

d.

Traditionally, financial managers are risk averse and would choose Investment X, since it

Bloyiaws v st ineease aethe v ad ecmad s ripdease register
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LG 2; Intermediate

a.

If you want to remove the watermark, please register
Expansion Range

A 24% — 16% = 8%
B 30% — 10% = 20%

Project A is less risky, since the range of outcomes for A is smaller than the range for
Project B.

Since the most likely return for both projects is 20% and the initial investments are equal, the
answer depends on your risk preference.

The answer is no longer clear, since it now involves a risk-return tradeoff. Project B has a
slightly higher return but more risk, while A has both lower return and lower risk.

Risk and probability
LG 2; kinagd by PDF Combine (Unregistered Version)

a.

C.

e watermark, please register
Camera Range
R 30% — 20% = 10%
S 35% — 15% =20%
Possible Probability  Expected Return Weighted
QOutcomes P, ¥ Value (%)(r; x P,;)
Camera R Pessimistic 0.25 20 5.00%
Most likely 0.50 25 12.50%
Optimistic 0.25 30 7.50%
1.00 Expected return 25.00%
Camera S Pessimistic 0.20 15 3.00%
Most likely 0.55 25 13.75%
; 193°3Y1 31 . . 5%
Combined BY"PDHF Combifre (Unregistered Vers10n§f°
1.00 Expected return 25.50%
ELs WaRGidQeH GIRONEy this SYALRIRIAK s GRS GriGHHLEE range of

outcomes. The risk-return tradeoff is present because Camera S is more risky and also
provides a higher return than Camera R.
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Expected Return (%

b.
Market Probability Expected Return Weighted Value
Acceptance P,; ¥ (ri x P,)
Line J Very Poor 0.05 0.0075 0.000375
Poor 0.15 0.0125 0.001875
Average 0.60 0.0850 0.051000
0.022125
Combmedﬂ;yelBIDF Com(bdine (Unregls(te&gd Versioghsios
Expected return . 0.083500
E you Wa% tgremove tla% watermar aﬁ,ase 1eg1StEh 00500
Poor 0.15 0.025 0.003750
Average 0.60 0.080 0.048000
Good 0.15 0.135 0.020250
Excellent 0.05 0.150 0.007500
1.00 Expected return 0.080000

c. Line K appears less risky due to a slightly tighter distribution than line J, indicating a lower
range of outcomes.
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7%

a. A CV,=—2>= 03500
20%
o
v, =227 _ 04318
22%
(V]
cv, =% _o3158
%
D CVD—SIM_03438
o

b. Asset C has the lowest coefficient of variation and is the least risky relative to the other
choices.

Standar deviiitacdrny B teombinpd( ki nxegisterack Version)
LG 2; Basic

o, Projld YO NAREI SIS AhG A Hmae, @lease register

b. The standard deviation measure fails to take into account both the volatility and the return of
the investment. Investors would prefer higher return but less volatility, and the coefficient of
variation provices a measure that takes into account both aspects of investors’ preferences.
Project D has the lowest CV, so it is the least risky investment relative to the return provided.

¢ A v, =292 02417
0.12

B CV,= 0.032 ——=0.2560

50125

C CV.= 0.035 ——=0.2692

0.13

0.030

D CV,=——-=0.2344

20.128

In this case Project D is the best alternative since it provides the least amount of risk for each
percent of return earned. Coefficient of variation is probably the best measure in this instance
since it provides a standardized method of measuring the risk-return tradeoff for investments

GomibineddbynmPDEF Combine (Unregistered Version)
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LG 2; Challenge
a. If you wasitck®remove the watermaykisplease register

Year Beginning End Returns (Return—Average Return)’

2009 14.36 21.55  50.07% 0.0495
2010 21.55 64.78  200.60% 1.6459
2011 64.78 72.38 11.73% 0.3670
2012 72.38 91.80  26.83% 0.2068
b. Average return ~ 72.31%
Sum of variances 2.2692
3 Sample divisor (n — 1)

0.7564 Variance
86.97% Standard deviation

d. Combined by PDF Combine (Unregist®}ed Vepsiigipt of variation

e. The stock price of Hi-Tech, Inc. has definitely gone through some major price changes
oVEf thisimeanstiod Hovawd batlscokaglassifiedles phelatdesepitehaving an
upward price trend over the past 4 years. Note how comparing securities on a CV basis
allows the investor to put the stock in proper perspective. The stock is riskier than what
Mike normally buys but if he believes that Hi-Tech, Inc. will continue to rise then he
should include it. The coefficient of variation, however, is greater than the 0.90 target.

P8-10. Assessing return and risk
LG 2; Challenge
a. Project 257
(1) Range: 1.00 — (-0.10)=1.10

(2) Expected return: 7 = » r, x P,
i=1

Expected Return
Rate of Return Probability Weighted Value 5= Z X P,
Fi P, ri X P.; izl
~0.10 0.01 ~0.001
Combined by PDF Combine (Unregistewed Version)
0.20 0.05 0.010
If yowowant to remove thg watermark, pkease register
0.40 0.15 0.060
0.45 0.30 0.135
0.50 0.15 0.075
0.60 0.10 0.060
0.70 0.05 0.035
0.80 0.04 0.032
1.00 0.01 0.010

1.00 0.450
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If nt to remo C _
ri r K—=r i P,; ,—r)sz”
-0.10 0.450 ~0.550 0.3025 0.01 0.003025
0.10 0.450 ~0.350 0.1225 0.04 0.004900
0.20 0.450 ~0.250 0.0625 0.05 0.003125
0.30 0.450 ~0.150 0.0225 0.10 0.002250
0.40 0.450 ~0.050 0.0025 0.15 0.000375
0.45 0.450 0.000 0.0000 0.30 0.000000
0.50 0.450 0.050 0.0025 0.15 0.000375
0.60 0.450 0.150 0.0225 0.10 0.002250
0.70 0.450 0.250 0.0625 0.05 0.003125
Ceggbined pysPDF Comtbine (Unyregistered Yegsion) (004900
1.00 0.450 0.550 0.3025 0.01 0.003025
If you want to remove the watermark, please register 0.027350

proer 257 = 0.027350 = 0.165378

4 CrV=

0.165378
0.450

Project 432
(1) Range: 0.50 - 0.10=0.40

=0.

3675

(2) Expected return: 7 = Zri xP,

i=1

Expected Return
Rate of Return  Probability Weighted Value 7= Zn: rxP,
¥ pP,; rp X Py i=1
0.10 0.05 0.0050

Combinged by PDF {fombine (Liagegistered Version)
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¥ Iz -7 (r,—r)? P, (r,—7r)?xP,

0.10  0.300 -0.20 0.0400 0.05 0.002000
0.15  0.300 -0.15 0.0225 0.10 0.002250
020  0.300 ~0.10 0.0100 0.10 0.001000
025  0.300 ~0.05 0.0025 0.15 0.000375
030 0.300 0.00 0.0000 0.20 0.000000
035  0.300 0.05 0.0025 0.15 0.000375
040  0.300 0.10 0.0100 0.10 0.001000
045  0.300 0.15 0.0225 0.10 0.002250
Céabined B PDF C:8inbiné (Wiregisteted Ver8iajoo
0.011250

IT you W{t}:].t_to_temove the watermark, please register
Oproject 432 = V0.011250 = 0.106066

4 CV= 0.106066 =0.3536
0.300
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c. Summary statistics

the waterma nlease register
Project 257 Project 432
Range 1.100 0.400
Expected return (7) 0.450 0.300
Standard deviation (o) 0.165 0.106
Coefficient of variation (CV) 0.3675 0.3536

Since Projects 257 and 432 have differing expected values, the coefficient of variation should
be the criterion by which the risk of the asset is judged. Since Project 432 has a smaller CV,
it is the opportunity with lower risk.
P8-11. Integrative—expected return, standard deviation, and coefficient of variation
LG 2; Challenge

a. Expected return: 7 = Z;; x P,

i=1

Combined by PDF Combine (Unregistered Versigmjd Return

Rate of Ret Probabili Weighted Value . 7_%
If you want’jo remove thg i\'x}gtermarﬁipefggse regidte. P

Asset F 0.40 0.10 0.04
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Asset G 0.35 0.40 0.14
If you wantotoe remove theswatermark, pdease register
~0.20 0.30 ~0.06 -
0.11
Asset H 0.40 0.10 0.04
0.20 0.20 0.04
0.10 0.40 0.04
0.00 0.20 0.00
~0.20 0.10 ~0.02 _
0.10

Asset G provides the largest expected return.

Combined by P ine (Unregistered Version)
Standard deviation: o = Z(r,. —-7)*xP,
If you want to rethove the watermark, please register

r—F (r,=7)2 P, & o

AssetF 040 —0.04= 036 0.1296 0.10 0.01296
0.10 —0.04= 0.06 0.0036 0.20 0.00072
0.00 — 0.04 = —0.04 0.0016 0.40 0.00064
~0.05 — 0.04 =—0.09 0.0081 0.20 0.00162

~0.10 — 0.04 =—0.14 0.0196 0.10 0.00196 -

0.01790 0.1338
Asset G 035 —0.11= 024 0.0576 0.40 0.02304
0.10 — 0.11 =-0.01 0.0001 0.30 0.00003

~0.20 — 0.11 =-0.31 0.0961 0.30 0.02883 -

0.05190 0.2278

AssetH  0.40 — 0.10= 0.30 0.0900 0.10 0.009

Combined Jy PRF (Gembing,(Jynregistered Vggsion)

If you wanf f01maVe the Wa Oeormarko'i?lease roe'%loster
0.00 —0.10=-0.10 0.0100 0.20 0.002

-0.20 - 0.10=-0.30 0.0900 0.10 0.009
0.022 0.148

Based on standard deviation, Asset G appears to have the greatest risk, but it must be
measured against its expected return with the statistical measure coefficient of variation,
since the three assets have differing expected values. An incorrect conclusion about the risk
of the assets could be drawn using only the standard deviation.
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expected value

If yqu VX%‘D%?‘B@:@%G the watermark, please register

0.2278

Asset G: CV = =2.071

0.1483

AssetH: CV = =1.483
0.10

As measured by the coefficient of variation, Asset F has the largest relative risk.

P8-12. Normal probability distribution
LG 2; Challenge

a. Coefficient of variation: CV'= o, +7
Solving for standard deviation;  0.75 = o, + 0.189 | .
C&mbine li:)yef‘]ﬁ]ﬂnCmr&b: 994‘@&@&1&9&99 Version)

b. (1) 68% of the out ill lie b +1 stand
) 5% UM% AR EAB T oy TS atEHHATK

+10=0.189+0.14175=0.33075
—10=0.189-0.14175=0.04725

eviation from the e>1gpected value:
, please registe

(2) 95% of the outcomes will lie between + 2 standard deviations from the expected value:

+20 =0.189+(2x0.14175) = 0.4725
—20=0.189-(2x0.14175) = -0.0945

(3) 99% of the outcomes will lie between +3 standard deviations from the expected value:

+30 =0.189+(3x0.14175) = 0.61425
-30 =0.189 - (3x0.14175) = -0.23625

Probability Distribution
60

50

Combined by PDF Combine (Unregistered Version)

£} you want to r¢gmov the watermark, please register
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-0.236  -0.094 0.047 0.189 0.331 0.473 0.614
Return
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a. Ekpgoed poaliobeure oy the peatermarkyiplease register

Expected
Asset L Asset M Portfolio Return

Year (wp x rr) + Wy X 1) r

2013 (14% x 0.40=5.6%) + (20% x 0.60=12.0%) = 17.6%
2014 (14% % 0.40=5.6%) + (18% x0.60=10.8%) = 16.4%
2015 (16% x 0.40=6.4%) + (16% x0.60= 9.6%) = 16.0%
2016 (17% x 0.40=6.8%) + (14% x0.60= 8.4%) = 15.2%
2017 (17% x 0.40=6.8%) + (12%x0.60= 7.2%) = 14.0%
2018 (19% x 0.40=7.6%) + (10% x 0.60=6.0%) 13.6%

Combined by PDF Combine (Unregistered Versmn)

b P On;[(glgcr)eltlur\gant tg:rémOVe the watermark, please register
n

_ 17.6+16.4+16.0+15.2+14.0+13.6 —15.467 =15.5%

c. Standard deviation: o,, = Z

[(17.6% — 15.5%)? + (16.4% —15.5%)? +(16.0% — 15.5%)*
|+ (15.2%~15.5%)? + (14.0% — 15.5%)? +(13.6% —15.5%)’
" 6-1
[(2.1%) +(0.9%) +(0.5%)
£ (=0.3%) +(~1.5%) +(~1.9%)?
m 5
(000441 + 0.000081 + 0.000025 + 0.000009 + 0.000225 + 0.000361)

Q
[

y PDF Combirne (Unregistered Version)

o, = 0.001142 =+/0.000228% =0.0151=1.51%

1 want to remove the watermark, please register
d. The assets are negatively correlated.

e. Combining these two negatively correlated assets reduces overall portfolio risk.
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Eppeied mytfnlfototuremove the watermark, please register
Alternative 1: 100% Asset F

16%+17%+18%+19%

= =17.5%

4
Alternative 2: 50% Asset F + 50% Asset G

Asset F Asset G Portfolio Return

Year (wr x rr) + (wg x rg) p
2013 (16% x 0.50 = 8.0%) + (17% x 0.50 = 8.5%) = 16.5%
2014 (17% x 0.50 = 8.5%) + (16% x 0.50 = 8.0%) = 16.5%
2015 (18% x 0.50 = 9.0%) + (15% x 0.50 = 7.5%) = 16.5%

2016 ombbiA%d BYORDFC ombiné4bnt-e¢istérod Versioh)”
5%+16.5%+16.5%+16,5%

1satermark, please register

I"p = 4
Alternative 3: 50% Asset F + 50% Asset H
Asset F Asset H Portfolio Return

Year (Wr X 1p) + (wu x ry) Fp
2013 (16% x 0.50 =8.0%)  + (14% x 0.50 = 7.0%) 15.0%
2014 (17% x 0.50 =8.5%) + (15% x 0.50 = 7.5%) 16.0%
2015 (18% x 0.50=9.0%) + (16% x 0.50 = 8.0%) 17.0%
2016 (19% x 0.50=9.5%) + (17% x 0.50 = 8.5%) 18.0%

_15.0%+16.0%+17.0%+18.0% 16.5%

r, = 1

b. Standard deviation: o, = \/21(7”7_’”)
i=1 (}’l 1)

(¥mbined by PDF Combine (Unregistered Version)
[(16.0% — 17.5%)? + (17.0% — 17.5%)? + (18.0% —17.5%)" +(19.0% — 17.5%)']

O, = <
If you Want to remove the watermark, please register
[(—1.5%)? + (<0.5%)" +(0.5%)? + (1.5%)*]
3
(0.000225 +0.000025 +0.000025 +0.000225)
3

0.0005 =+.000167 =0.01291=1.291%
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[(16.5% — 16.5%)* +(16.5% — 16.5%)* +(16.5% — 16.5%)* + (16.5% — 16.5%)*]

If y&0 Want to remove the waterark, please register

[(0)* +(0)* +(0)* +(0)°]
3

0 =0
€)

~ \/[(15.0%— 16.5%) +(16.0% — 16.5%)? +(17.0% — 16.5%)? + (18.0% — 16.5%)?]
4-1
[(=1.5%) +(=0.5%)* + (0.5%)* + (1.5%)?]
3
[(0.000225 +0.000025 + 0.000025 + 0.000225)]
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0.0005
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c. Coefficient of variation: CV'= o, +7

1.291%
17.5%
0
Vro =59
1.291%
16.5%
d. Summary:

=0.0738

=0.0782

FH =

rp,: Expected Value

of Portfolio Op v,
Alternative 1 (F) 17.5% 1.291% 0.0738
Alternative 2 (FG) 16.5% 0 0.0
Alternative 3 (FH) 16.5% 1.291% 0.0782

Since the assets have different expected returns, the coefficient of variation should be used to

y@me%mtmr&felm@iﬁe’r@hee Waterasirily Ie%@ ifégaslt@rfhe highest
coetficient of variation and therefore is the riskiest. Altern ve 2 is the best choice; it is
perfectly negatively correlated and therefore has the lowest coefﬁ01ent of variation.
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LG 4; Intermediate

a. [ Rewpewtentetisdretmo bewidse stvateidttark, please register
(2) Range of the risk: between 5% and 10%

b. (1) Range of expected return: between 8% and 13%
(2) Range of the risk: 0 < risk < 10%

c. (1) Range of expected return: between 8% and 13%
(2) Range of the risk: 0 < risk < 10%

P8-16. Personal finance: International investment returns
LG 1, 4; Intermediate
24,750 20,500 4,250

= =0.20732 =20.73%
20,500 20,500

a. Returnpegs =

b, PubipmpinedHs PBPCofibing(binsegistoradVersinnks

Pesos per dollar  9.21

Salek pQTett pesoe mANI SN Walermaify RISASGISAYGT
Pesos per dollar  9.85

e Retumn . o 2312.69-222584  286.85
' pesos 2,225.84 2,225.84

d. The two returns differ due to the change in the exchange rate between the peso and the
dollar. The peso had depreciation (and thus the dollar appreciated) between the purchase date
and
the sale date, causing a decrease in total return. The answer in part c is the more important
of the two returns for Joe. An investor in foreign securities will carry exchange-rate risk.

=0.12887 =12.89%

P8-17. Total, nondiversifiable, and diversifiable risk
LG 5; Intermediate

a.and b.
16 1

PDF Combine (Unregistered Version)

Copmbine

Diversifiable

termark, please register

Nondiversifiable

0 5 1I0 1I5 2IO 25
Number of Securities
c. Only nondiversifiable risk is relevant because, as shown by the graph, diversifiable risk can
be virtually eliminated through holding a portfolio of at least 20 securities that are not

positively correlated. David Talbot’s portfolio, assuming diversifiable risk could no longer be
reduced by additions to the portfolio, has 6.47% relevant risk.
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LG 5; Intermediate
a. If you want to remove the watermark, please register

Derivation of Beta

Asset Return %

32 Asset B
28

24 b = slope = 1.33
20 Asset A

16

b = slope = .75

Market

2
; t g t 9 t t t t |
15 ﬂ/ a4, 4 8 12 16 20 Return

-8
Combined by2PDF Combine (Unregistered Version)

b. To eEﬁrymbwcantet@immThethmmmkﬂpm%S%is%

Taking the points shown on the graph:

BetaA:-AY=—12_9=§=o.75
AX 8-4 4
BetaB= Y 220722 _ 4 5
AX 13-10 3

A financial calculator with statistical functions can be used to perform linear regression
analysis. The beta (slope) of line A is 0.79; of line B, 1.379.

c. With a higher beta of 1.33, Asset B is more risky. Its return will move 1.33 times for each
one point the market moves. Asset A’s return will move at a lower rate, as indicated by its
beta coefficient of 0.75.

P8-19. Graphical derivation and interpretation of beta
LG 5; Intermediate

a. With a return range from —60% to + 60%, Biotech Cures, exhibited in Panel B, is the more
risky stock. Returns are widely dispersed in this return range regardless of market conditions.

G Sy DT, O (B (T Sty o
® Eﬁ%’%ﬁ&r orgqllilgggzqi?ﬁggg%yc ica I%légi@ﬂlééugr?se %’%ﬁ%ﬂ: J;livard

sloping least-squares regression line. By comparison, Biotech Cures has earned returns
approaching 60% during a period when the overall market experienced a loss. Even if the
market is up, Biotech Cures has lost almost half of its value in some years.

¢. On a standalone basis, Biotech Cures Corporation is riskier. However, if an investor was
seeking to diversify the risk of their current portfolio, the unique, nonsystematic performance
of Biotech Cures Corporation makes it a good addition. Other considerations would be the
mean return for both (here Cyclical Industries has a higher return when the overall market
return is zero), expectations regarding the overall market performance, and level to which one
can use historic returns to accurately forecast stock price behavior.
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LG §; Basic

Effef€of changw immtatistremmomesth witvbetepi a0k, please register

a. 1.20 x (15%) = 18.0% increase

b. 1.20 x (-8%) = 9.6% decrease

c. 1.20x(0%) =no change

d. The asset is more risky than the market portfolio, which has a beta of 1. The higher beta
makes the return move more than the market.

P8-21. Betas
LG §; Basic

a.and b.

Increase in Expected Impact Decrease in Impact on
Asset Beta  Market Return on Asset Return Market Return  Asset Return

A Combifled by PD¥ Combine (Uiregistered Véfsion) 005

B 1.60 0.10 0.16 -0.10 ~0.16
c If yaapwant to samove the watgumark, pleaseqegister 0.02
D 0.90 0.10 0.09 ~0.10 ~0.09

c. Asset B should be chosen because it will have the highest increase in return.

d. Asset C would be the appropriate choice because it is a defensive asset, moving in opposition
to the market. In an economic downturn, Asset C’s return is increasing.

P8-22. Personal finance: Betas and risk rankings
LG 5; Intermediate

a.
Stock Beta
Most risky B 1.40
A 0.80
Least risky C -0.30

> Smbined by PDF Combine (Unregistered Version)

Isswou weant mﬁ%‘é’ﬁﬁ%&heﬁ%}gﬁ?ﬁﬁ plgglcsg?agiﬁtexigﬁ&tn
A 0.80 0.12 0.096 -0.05 -0.04

B 1.40 0.12 0.168 -0.05 -0.07

C -0.30 0.12 -0.036 -0.05 0.015

d. In adeclining market, an investor would choose the defensive stock, Stock C. While the
market declines, the return on C increases.

e. Inarising market, an investor would choose Stock B, the aggressive stock. As the market
rises one point, Stock B rises 1.40 points.
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LG Ff ytormegtiatet to remove the watermark, please register
a.

Portfolio A Portfolio B
Asset Beta Wy wy X by Wg wg X bg
1 1.30 0.10 0.130 0.30 0.39
2 0.70 0.30 0.210 0.10 0.07
3 1.25 0.10 0.125 0.20 0.25
4 1.10 0.10 0.110 0.20 0.22
5 0.90 0.40 0.360 0.20 0.18

b, = 0935 by = 1.11

b. Por{ftdipnb indidty IPDFCombinefE mreristesedvMieiivhl)o B is more

risky than the market. Portfolio B’s return will move more than Portfolio A’s for a given

MCrPR B PR thE Wt Minile "YE A e gister

P8-24. Capital asset pricing model (CAPM): ;= Rp+ [b; x (1 — Rp)]

LG 6; Basic

Case ¥ = R+ [b; x (rw — Rp)]

A 8.9% = 5% + [1.30 x (8% — 5%)]

B 12.5% = 8% + [0.90 x (13% — 8%)]
C 8.4% = 9% + [-0.20 x (12% — 9%)]
D 15.0% = 10% + [1.00 x (15% — 10%)]
E 8.4% = 6% + [0.60 x (10% — 6%)]

P8-25. Personal finance: Beta coefficients and the capital asset pricing model
LGS, 6; Intermediate
To solve this problem you must take the CAPM and solve for beta. The resulting model is:

ryr—R

Beta = a

Cofnbtned by PDF Combine (Unregistered Version)
10%=5% _ 5% _, 4545

ﬁeyoméwam fairemove the watermark, please register

0/ _ K0 0
b. Beta=15A) % _10% =0.9091
16%—5% 11%
0/ _ 50 0
c. BetazlgA) 5A)=13A)=1.1818
16%—-5% 11%
0/ _ 50 [y
d. BetazzoA) o _15% _ 1.3636
16%—5% 11%

e. If Katherine is willing to take a maximum of average risk then she will be able to have an
expected return of only 16%. (r = 5% + 1.0(16% — 5%) = 16%.)

Q)
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LG 6; Intermediate
a. If yeuswamoto remes®w)the watermark, please register

r, = 11.6%

b. 15% = Rp+[1.25x(14% — Rp)]
Rr = 10%

c. 16% = 9% +[1.10 x (r,, — 9%)]
Fm= 1536%

d. 15% = 10% + [b; x (12.5% — 10%)

bj=2

P8-27. Personal finance: Portfolio return and beta
LG 1, 3,5, 6: Challenge

. b,=1(0.20)(0.80) + (0.35)(0.95) + (0.30)(1.50) + (0.15)(1.25) .
: (am, égggsmﬁfi]aggmlﬁge 8Unreglstered Version)
b. =I£§y€>u—w?§(§—ge—%emm‘e20 s ,’OO%O SV %WMO?OO shark, please register

~ ($36,000—$35,000)+$1,400 _ $2,400

s = =6.86%
$35,000 $35,000
o - (834,500-830,000)+0 _ $4,500 _ .
$30,000 $30,000
, _(316,500-815,000)+$375 _ $1875 ) o,
$15,000 $15,000
oy, - (8107,000-$100,000)+$3,375 _ $10375 | ..o,
$100,000 $100,000

d. r,=4%+[0.80 x (10% — 4%)] = 8.8%
rg=4% +[0.95 x (10% — 4%)] = 9.7%
re=4% +[1.50 x (10% — 4%)] = 13.0%
rp=4%+[1.25 x (10% — 4%)] = 11.5%

1 0 0 o o,

" GRCIRCHPT B E CombineLnroRistetd Varsidi o vo
due to any unsystematic factor that would have caused the firm not do as well as expected.
Bhaotipssaitil @ ferihofit thracatsianaikyapd aasgedaghsh@iihe beta at
the time of the purchase overstated the true value of beta that existed during that year. A third

explanation is that beta, as a single measure, may not capture all of the systematic factors that
cause the expected return. In other words, there is error in the beta estimate.
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LG 6; Intermediate

a, bddyu want to remove the watermark, please register

Security Market Line

Risk premium
= = # Risk-free

Market Risk Required Rate of Return %
[e2]

mbjned By PRF Ceambine (Unregistered Version)

Nondiversifiable Risk (Beta)

r= Al YQU yankte remove the watermark, please register

Asset A

r;=10.09 +[0.80 x (0.13 - 0.09)]
r;=0.122

Asset B

r;=10.09 +[1.30 x (0.13 - 0.09)]
r;=0.142

d. Asset A has a smaller required return than Asset B because it is less risky, based on the beta
of 0.80 for Asset A versus 1.30 for Asset B. The market risk premium for Asset A is 3.2%
(12.2% — 9%), which is lower than Asset B’s market risk premium (14.2% — 9% = 5.2%).

P8-29. Shifts in the security market line
LG 6; Challenge

a,b,c,d

Security Market Lines

Comjbined by PDF Lombine (Unregistered Version)

e SML,

e watermarlenplease register

8
6
4 Asset A
2
0

0 02 04 06 08 1 12 14 16 18 2
Nondiversifiable Risk (Beta)
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rs=8% +[1.1 x (12% — 8%
Esfurdtimt to remove the watermark, please register
rqy = 12.4%

. ry=6%+[1.1x (10% — 6%)]
1y = 6%+ 4.4%
ra=10.4%

d r=8%+[1.1x(13% - 8%)]
ry=8%+55%
ry=13.5%
e. (1) A decrease in inflationary expectations reduces the required return as shown in the
parallel downward shift of the SML.
(2) Increased risk aversion results in a steeper slope, since a higher return would be required

(s maphitreel Dy iPIEwedheUnregistered Version)

P8-30. Integratl —risk, return, and CAPM

LG 6; Chh e(%uewant to remove the watermark, please register

a.
Project 1, = Rp+[bjx (rn— Rp)l
A o= 9%+ [1.5 x (14% — 9%)] = 16.5%
K= 9%+[0.75x (14%—9%)] = 12.75%
C K= 9%+[20x(14%-9%)] = 19.0%
D 1= 9%+ [0 x (14% — 9%)] = 9.0%
E o= 9%+ [(-0.5) x (14% - 9%)] = 6.5%
b. and d.
Security Market Line
SML,
Co ombiné'(Unregistered Version)
g
k3 remove the watermark, please register
=
g .
2 -
G %5 o o5 1 15 3 25

Nondiversifiable Risk (Beta)

c. Project A is 150% as responsive as the market.
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Project C is twiceas responsive as the market.

ff‘)yﬁﬁ? WHATES TG TRE ¥ termark, glease reglster
Proje

ct E is only half as responsive as the market, but moves in the oppoS§ite direction as the
market.

d. See graph for new SML.
r4=9% +[1.5x (12% - 9%)] =13.50%
rg=9% +[0.75 x (12% — 9%)] =11.25%
re=9%+[2.0 x (12% - 9%)] = 15.00%
rp=9%+[0x(12% - 9%)] =9.00%
re=9% + [-0.5 x (12% — 9%)] =7.50%
e. The steeper slope of SML, indicates a higher risk premium than SML, for these market

conditions. When investor risk aversion declines, investors require lower returns for any
given risk level (beta).

Ethics pooblaabined by PDF Combine (Unregistered Version)
LG 1; Intermediate
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managers to make risky investments with other people’s money. However, managers have a duty
to communicate truthfully with investors about the risk that they are taking. Portfolio managers
should not take risks that they do not expect to generate returns sufficient to compensate
investors for the return variability.

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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Chapter 11
The Cost of Capital

B Solutions to Problems

P11-1.

P11-2.

LG 1: Concept of Cost of Capital
Basic

(@) (bertlymis dabipgRDIECEiovbtha eoslimfingpis tepartic Wa psejert)rather than the firm’s

combined cost of capital. This decision-making method may lead to erroneous accept/reject

PESRSwant to remove the watermark, please register
(b) ka = ded + Wek

ka = 0.40 (7%) + 0.60(16%)
Ka=2.8% + 9.6%
ky=12.4%
(c) Reject project 263. Accept project 264.

(d) Opposite conclusions were drawn using the two decision criteria. The overall cost of capital
as a criterion provides better decisions because it takes into consideration the long-run
interrelationship of financing decisions.

LG 2: Cost of Debt Using Both Methods

Intermediate

(@) Net Proceeds: Ng = $1,010 — $30
Ng = $980

(c) Costto Maturity:

Comb1 d by 111“ ﬁFO bine (Unregistered Version)
If you ’a(flf ettt Pe the watermark, please register

$980 = [i —$120t } . {—$1, oolg}
“ (1+k) (1+K)
Step 1: Try 12%
V =120 x (6.811) + 1,000 x (0.183)
V =817.32 + 183
V = $1,000.32

(Due to rounding of the PVIF, the value of the bond is 32 cents greater than expected. At the
coupon rate, the value of a $1,000 face value bond is $1,000.)
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V =120 x (6462) + 1000 x (0.460)

If youwant 4o remove the watermark, please register
V = $935.44
The cost to maturity is between 12% and 13%.

Step 2: $1,000.32 — $935.44 = $64.88

Step 3: $1,000.32 — $980.00 = $20.32

Step 4: $20.32 + $64.88 = 0.31

Step 5: 12 + 0.31 = 12.31% = before-tax cost of debt
12.31 (1 - 0.40) = 7.39% = after-tax cost of debt

Calculator solution: 12.30%
(d) Approximate before-tax cost of debt

|, Goebimed by PDF Combine (Unregistered Version)
n

ko= N___
Nif $6PQvant to remove the watermark, please register
2

$100 1 (81,000 ~$980)
15

($980 + $1,000)
2

=$121.33 + $990.00
kg =12.26%
Approximate after-tax cost of debt = 12.26% x (1 — 0.4) = 7.36%

(e) The interpolated cost of debt is closer to the actual cost (12.2983%) than using the
approximating equation. However, the short cut approximation is fairly accurate and

expedient.

ka =

P11-3. LG 2: Cost of Debt-Using the Approximation Formula:
Basic

@mwﬂalned by PDF Combine (Unregistered Version)

ka = ki = kg x T
Mwant 10 r(emo)ve the watermark, please register

Bond A
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2
ki =9.44% x (1 — 0.40) = 5.66%
Bond B

$1,000 — $970
$100+ _ $101.88

$970+$1,000  $985
2

ki = 10.34% x (1 — 0.40) = 6.20%
Bond C
Cﬁg&l}riwmbd)wﬁBF Combine (Unregistered Version)

$123 125

ka= = % :
" If 885481000 remssvedhe wa%eormark, please register
2

ki =12.58% x (1 — 0.40) = 7.55%
Bond D

ka = =10.34%

$1,000 - $985
T s 99050
S5 SLO00 399250
2

ki=9.13% x (1 — 0.40) = 5.48%
Bond E

=9.13%

$1,000 — $920
$110+ _ $113.64

$920+$1,000  $960
2

Gombsmed by D Feambine (Unregistered Version)

ka = =11.84%

If you want to remove the watermark, please register
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P11-4. LG 2: Tt_@@6&'&&@@&1L}%MgPrP/IBpQQHAMnGUJHQgiStered Version)

Intermed :
nermedife you want to remove the watermark, please register

|, $1.000-N:
___n - _
kd— M kl kdx(l T)
2
Alternative A
s00+ SLO00-81220
ka = 16 =222 _6.87%
$1,220+$L000  $1,110
2

ki = 6.87% x (1 — 0.40) = 4.12%
AlternativeBombined by PDF Combine (Unregistered Version)

470, $1000-$1,020
T~ If ygu want t BErIMQVE ¢ the watermark, please register

$1,020 + $1,000 $1,010
2
ki =6.54% x (1 — 0.40) = 3.92%
Alternative C

ki =

$1,000 — $970
. 360+ —— 86429
“TTT$970+$L,000  $085
2

ki =6.53% x (1 — 0.40) = 3.92%
Alternative D

$1,000 — $895
$50 + $60.50

= 10 = = 0,
ks $895+ $1,000 $947.50 6.39%

Confbined bgf PDF Combine (Unregistered Version)
ki = 6.39% x (1 — 0.40) = 3.83%
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Basic

@ ko=

$12.00
$95.00
$10.00
$90.00

=12.63%

=11.11%

(b) ko=
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Preferred Stock Calculation
A ko = $11.00 + $92.00 = 11.96%
B ko =320 +3450 =9.28%
C ko =5.00 +33.00 =15.15%
D ko =3.00 +2450 =12.24%
E ko =180 +17.50 = 10.29%

P11-7. LG 3: Cost of Common Stock Equity-CAPM
Intermediate
k _R|:+[b><(k —RF)]
ks =6% + 1.2 x (11% — 6%)
k. =6nméyned by PDF Combine (Unregistered Version)

ks _12%

@ RIQ&%% n%&r%t té) remove the watermark, please register

(b) Rate of return = 12%
(c) After-tax cost of common equity using the CAPM = 12%

P11-8. LG 3: Cost of Common Stock Equity: kn= Dt g

n

Intermediate
D200s

D200z

B0 e

$2.12

From FVIF table, the factor closest to 1.462 occurs at 10% (i.e., 1.464 for 4 years).
Calculator solution: 9.97%

(b) N,=$52 (given in the problem)
DZOO ° . °
Conbingd by PDF Combine (Unregistered Version)

= FVIF%4

(@ g=

If ymuf&é%&tmremwe the watermark, please register

d k 2007 —2007
(d) N, g

krzﬂ 0.10=16.54%

$55.00
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Intermedi :
nermedif you want to remove the watermark, please register

D1 D1
ke=—+ Kn=—+
PO g Nn g
Firm Calculation
A r = ($2.25 +$50.00) + 8% = 12.50%

k
ko = ($2.25 + $47.00) + 8% = 12.79%
B ke = ($1.00 = $20.00) + 4% = 9.00%
ko = ($1.00 + $18.00) + 4% = 9.56%
ke = ($2.00 + $42.50) + 6% = 10.71%
ko = ($2.00 + $39.50) + 6% = 11.06%
D ke = ($2.10 +$19.00) + 2% = 13.05%
Coinbiiiehby S4B Combins{@nregistered Version)

P11-10.LG 2, 4: The Bffoehof JaxMal Peite the watermark, please register

Intermediate

(@ WACC =(0.30)(11%)(1 - 0.40) + (0.10)(9%) + (0.60)(14%)
WACC =1.98% + 0.9% + 8.4%
WACC =11.28%

(b) WACC = (0.30)(11%)(1 — 0.35) + (0.10)(9%) + (0.60)(14%)
WACC =2.15% + 0.9% + 8.4%
WACC = 11.45%

(c) WACC =(0.30)(11%)(1 — 0.25) + (0.10)(9%) + (0.60)(14%)
WACC =2.48% + 0.9% + 8.4%
WACC =11.78%

(d) As the tax rate decreases, the WACC increases due to the reduced tax shield from the tax-
deductible interest on debt.

P11-11.LG 4: WACC-Book Weights
Basic . Combined by PDF Combine (Unregistered Version)

(@)
L-T Debt $700,000 0.500 5.3% 2.650%
Preferred stock 50,000 0.036 12.0% 0.432%
Common stock 650,000 0.464 16.0% 7.424%
$1,400,000 1.000 10.506%

(b) The WACC is the rate of return that the firm must receive on long-term projects to maintain
the value of the firm. The cost of capital can be compared to the return for a project to
determine whether the project is acceptable.
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p11-12 Comnreddapk WikkGrambingdddaregistered Version)

Intermediate .
af y&)l(}k\%ﬁjg%%hlfgmove the watermark, please register

(b)

(©)

P11-13.LG

Type of Capital Book Value Weight Cost Weighted Cost
L-T Debt $4,000,000 0.784 6.00% 4.704%
Preferred stock 40,000 0.008 13.00% 0.104%
Common stock 1,060,000 0.208 17.00% 3.536%
$5,100,000 8.344%
Market value weights:
Type of Capital Market Value Weight Cost Weighted Cost
L-T Debt $3,840,000 0.557 6.00% 3.342%
0/ e 0,
o e%y PDF Coﬁ?ﬁme (Un?@gisteredl%%%lon) 0.117%
Common stock 3,000,000 0.4 17.00% 7.395%

10.854%

The difference lies in the two different value bases. The market value approach yields the
better value since the costs of the components of the capital structure are calculated using the
prevailing market prices. Since the common stock is selling at a higher value than its book
value, the cost of capital is much higher when using the market value weights. Notice that the
book value weights give the firm a much greater leverage position than when the market
value weights are used.

4: WACC and Target Weights

Intermediate

(a)

Historical market weights:

Type of Capital Weight Cost Weighted Cost
L-T Debt 0.25 7.20% 1.80%
Preferred stock 0.10 13.50% 1.35%
Common stock 0.65 16.00% 10.40%

Conﬂj‘m‘edJoy—PBFGOTnbinvaﬁregiﬁerel%sion)

(b)

Target market weights:
If ywmﬁomeﬁw&amaﬂ%kaxie%ister
Type of Capital Weight Cost eighted Cos
L-T Debt 0.30 7.20% 2.160%
Preferred Stock 0.15 13.50% 2.025%
Common Stock 0.55 16.00% 8.800%
12.985%

(©)

Using the historical weights the firm has a higher cost of capital due to the weighting of the
more expensive common stock component (0.65) versus the target weight of (0.55). This
over-weighting in common stock leads to a smaller proportion of financing coming from the
significantly less expense L-T debt and the lower costing preferred stock.
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p11-14.LG 4, 5:crotinssd AyshRFofcombine (Unregistered Version)
Challeng

(a)

(b)

(©)

(d)

(€)
(f)

(9)

costbr SOU want to remove the watermark, please register

o _ $1.26(1+006) . $1.34
$40.00 $40.00

Cost of New Common Stock

o $1.26(1+006) . $1.34

=3.35%+ 6% = 9.35%

=4.06% + 6% =10.06%

"7 $40.00-$7.00 $33.00
Cost of Preferred Stock
$2.00 ~$2.00 —9.09%

p

T $25.00-$3.00  $22.00

Combjaedsby7P DF Combine (Unregistered Version)
$100+ === $65.00
i, ymu $vaod fo Fm%aﬁes\%%ermark, please register
2
ki =5.98% x (1 — 0.40) = 3.59%

$4,200,000 — ($1.26 x1,000,000)  $2,940,000
0.50 0.50

WACC = (0.40)(3.59%) + (0.10)(9.09%) + (0.50)(9.35%)

WACC =1.436 + 0.909 + 4.675

WACC =7.02%

This WACC applies to projects with a cumulative cost between 0 and $5,880,000.
WACC = (0.40)(3.59%) + (0.10)(9.09%) + (0.50)(9.44%)

WACC =1.436 + 0.909 + 4.72

WACC =7.07%

This WACC applies to projects with a cumulative cost over $5,880,000.

ka =

BPcommon equity = = $5, 880, OOO

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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p11-15 COMH IS &L I Seoifa bine (horregivieeed Version)

llenge

a .
ig YOu Want Qgp&g)l(ll}n(gt\é)e the watermark, please register
| 4 (81,000 —Nd)

_ n
K= —Ns+$1,000)
2
($1,000 — $950)
ke = oo 10 _$100+85 15 7706
($950 + $1,000) $975 '
2

ki=10.77 x (I - 0.40)

i = 6,46% . . .

(lfomelng:d by PDF Coerlne (Unregistered Version)
Cost of Preferred Stock: kp - P

If you want to remove Me watermark, please register

ko = 38 =12.70%

$63

Cost of Common Stock Equity: ks= % +9

0

D2007

= FVIFiw4

2002

$2.85
From FVIF table, the factor closest to 1.403 occurs at 7% (i.e., 1.404 for 5 years). Calculator

solution: 7.01%

_ $4.00
$50.00

ComBIREF Y PR CERile (Unregistered Version)

ke= 001 00716500 :
If you sazant 0 reimiove the watermark, please register

+0.07 =15.00%

r

. . AF;
b) Breaking point= —
(b) gp W
[$7,ooo,o%05x0 (1=06)1 _ 5 600,000

Between $0 and $5,600,000, the cost of common stock equity is 15% because all common
stock equity comes from retained earnings. Above $5,600,000, the cost of common stock
equity is 16.52%. It is higher due to the flotation costs associated with a new issue of

common stock.
" The firm expects to pay 60% of all earnings available to common shareholders as dividends.

BPcommon equity =
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© wAcemhipsskind DF fmbing (JInregisteyegl Version)

Preferred stock 0.10 x 12.70% = 1 27% .
If you want to rerpove E}S%QN p 1e85% register
WACC = 11.35%
(d) WACC—above $5,600,000: L-T Debt 0.40 x 6.46% = 2.58%
Preferred stock 0.10 x 12.70% = 1.27%
Common stock 0.50 x 16.52% = 8.26%

WACC = 12.11%

P11-16.LG 2, 3, 4, 5: Calculation of Specific Costs, WACC, and WMCC
Challenge

(a) Debt: (approximate)

1,000 — N . . .
|+((:$on‘gﬁm1—:%l by PDF Combine (Unregistered Version)

(Ns +$1,000)
you want to remove the watermark, please register

ko=

($1,000 — $940)
Ko — 380+ 20 _ $80+%$3

($940+$1,000)  $970
2

ki=kd x (1-1)

ki =8.56% x (1 — 0.40)
ki=5.1%

Preferred Stock:

kng
Np

ko= 2700 _g 4495
$90

Common Stock:

. Qgrpgbined by PDF Combine (Unregistered Version)
Nn

=8.56%

kryou want to remoye the watermark, please register
$78 . =V. = . 0

Retained Earnings:

ke = E +d
0

kp = m =0.06=0.1378=13.78%
$90

ko =
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%?%Eé%ﬁgp?.% :P%F Combine (Unregistered Version)

If you want to IR ]the watermark, please register
(1) BPcommon equity — —, = $200, 000
0.50
Target Cost of Weighted
Type of Capital Capital Capital Cost
Structure % Source
(2) WACC equal to or below
$200,000 BP:
Long-term debt 0.30 5.1% 1.53%
Preferred stock 0.20 8.4% 1.68%
Common stock equity 0.50 13.8% 6.90%

WACC = 10.11%

(3) WACC above $200,000 BP:
CombymedrayeBDF Combine (YuaegisteregiYersion): 53v
Preferred stock 0.20 8.4% 1.68%
If yeumiehtieksmgye the waterggark, pleasgoregister 7,500
WACC = 10.71%

P11-17.LG 4, 5, 6: Integrative-WACC, WMCC, and I10S
Challenge

(@) Breaking Points and Ranges:

Source Cost Range of Breaking Range of Total
of Capital %  New Financing Point New Financing
Long-term debt 6 $0-$320,000  $320,000 + 0.40 = $800,000 $0-$800,000
8 $320,001 Greater than
and above $800,000
Preferred stock 17 $0 and above Greater than $0
Common stock 20 $0-$200,000  $200,000 + 0.40 = $500,000 $0-$500,000
equity 24 $200,001 Greater than
and above $500,000

@omhigedibyRDFSombingdldnregistered Version)

If you want to remove the watermark, please register
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© wAeembined by PDF Combine (Unregistered Version)

e Yy 20t 0 rengifiihe wfiifyark. plgasy ree g™

New Financing (1) (2) (3 4)
$0-$500,000 Debt 0.40 6 2.40%
Preferred 0.20 17 3.40%
Common 0.40 20 8.00%
WACC = 13.80%
$500,000-$800,000 Debt 0.40 6% 2.40%
Preferred 0.20 17% 3.40%
Common 0.40 24% 9.60%
WACC = 15.40%
Greater than Debt 0.40 8% 3.20%
$800,0@ombined by PIPE@6tnbine (‘Uﬂreglstered%rsmn) 3.40%
Common 0.40 ~9.60%

If you want to remove the watermark, please rWAGter 16.20%

(d) 10S Data for Graph

Initial Cumulative

Investment IRR Investment Investment
E 23% $200,000 $200,000
C 22 100,000 300,000
G 21 300,000 600,000
A 19 200,000 800,000
H 17 100,000 900,000
| 16 400,000 1,300,000
B 15 300,000 1,600,000
D 14 600,000 2,200,000
F 13 100,000 2,300,000

. 1 10S and WMCC
Combined ij F ComLLn%(-Bmeegiltered Version)

If you wanti

Weighted Average 4 .
Cost of
Capital/Return (%)

the watermark, please register

18 A
17 1
16 A
15 A
14

1

12 L) L) L) L) L) L) L) L) 1
0 300 600 900 1200 1500 1800 2100 2400 2700

Total New Financing or Investment (000)
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(epraitaacnayia B ifvamdibned Enragis tare b Vak skams, the internal

rate of return (IRR) on the marginal investment exceeds the weighted marginal cost of capital

[ y@MOE)The oextmajest 6.¢h mmattemmd}sileaserwgis‘t@% is below the

weighted marginal cost of the available funds of 16.2%.

P11-18.LG 4, 5, 6: Integrative-WACC, WMCC, and 10C

Challenge

(@ WACC: 0 to $600,000 =(0.5)(6.3%) + (0.1)(12.5%) + (0.4)(15.3%)
=3.15% + 1.25% + 6.12%
=10.52%

WACC: $600,001-$1,000,000 = (0.5)(6.3%) + (0.1)(12.5%) + (0.4)(16.4%)
=3.15% + 1.25% + 6.56%
= 10.96%
UGS PHEBPB B E PR ) LANURTIV A
=3.9% + 1.25% 6.56%
ISf you want to remove thé Watdrmark, please register
[S

part (c) for the WMCC schedule.

(b) All four projects are recommended for acceptance since the IRR is greater than the WMCC
across the full range of investment opportunities.

(©)

15 - I0S and WMCC

14 1

Weighted Average ., | )
Cost of T e K o
Capital/Return (%)
12 WMCC

M =

(.Y ® 0s

Combined by PDF Fombine ( istered Version)

If you want to remd
0 200 400 600 800 1000 1200 1400 1600 1800 2000

Total New Financing/Investment ($000)

(d) In this problem, projects H, G, and K would be accepted since the IRR for these projects
exceeds the WMCC. The remaining project, M, would be rejected because the WMCC is
greater than the IRR.
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Combined by PDF Combine (Unregistered Version)
P11-19. Ethics Problem
Intermedibfeyou want to remove the watermark, please register

Analysts familiar with WorldCom complained that much of the $105 billion of its assets consisted
of intangibles and goodwill amassed in the process of nearly 70 acquisitions. As a result, precise
valuation of its assets was almost impossible. Many feared that assets were equally inflated as
WorldCom’s income statements. Indeed, after declaring Chapter 11, the company wrote off

$35 billion in plant and equipment in addition to $45 billion in goodwill wiping out any equity left

from the books.

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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If you want to remove the watermark, please register

Chapter 12

Leverage and Capital Structure

B Solution to Problems

P12-1. LG 1: Breakeven Point-Algebraic
Basic
_Costbined by PDF Combine (Unregistered Version)
(P-VCQC)
_If yeiz gsant to remove the watermark, please register

©($24.95-$15.45)

P12-2. LG 1: Breakeven Comparisons—Algebraic

Basic
FC
a =
@ Q (P-VCQC)
FirmF: Q= $45,000 =4,000 units
($18.00 — $6.75)
FirmG: Q= $30,000 = 4,000 units
($21.00 - $13.50)
FirmH: Q= $90,000 = 5,000 units

($30.00 —$12.00)
(b) From least risky to most risky: F and G are of equal risk, then H. It is important to recognize

P12-3. ?(9 %reﬂkevew t—AFe%ﬁg l{tﬁl%gmtered Vers10n)

If }(/g“i(%e%%gff_f o remove the watermark, please register

Q = $473,000 + ($129 — $86)
Q = 11,000 units
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®) Combined by PDF Combine (Unregistered Version)

If you want to re register

3000 1 Profits

Breakeven \ Sales Revenue

2500 1 Point
Total
2000 - Operating
Cost/Revenue Cost
($000) Losses

1500 A

1000 -

Combined by PDF ine (Unregistered Version)

500 Fixed Cost

If you want to|reprove the watermark, please register
0- T T T T T 1

0 4000 8000 12000 16000 20000 24000

Sales (Units)

P12-4. LG 1: Breakeven Analysis
Intermediate
$73,500
a =
@ Q ($13.98-$10.48)
(b) Total operating costs = FC + (Q x VC)
Total operating costs = $73,500 + (21,000 x $10.48)
Total operating costs = $293,580

(c) 2,000 x 12 =24,000 CDs per year. 2,000 records per month exceeds the operating breakeven
by 3,000 records per year. Barry should go into the CD business.

R ——
EB:ﬁf yéﬁ%@ﬁﬁfgtﬁ)o?éﬁ%w&othe watermark, please register

EBIT = $10,500

=21,000 CDs
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p12-5. CambiardePpoiRt REGrahine (g registered Version)

P12-6.

ermediate .
ﬁlyou W&nt tca remgv&o ] Ow&‘&gl}gss)tr:kz(),]&l)ggg&reglster

(b) Q=$44,000+$2.00 = 22,000 books
©) Q =$40,000 + $2.50 = 16,000 books
(d) Q=$40,000+$1.50 = 26,667 books

(e) The operating breakeven point is directly related to fixed and variable costs and inversely
related to selling price. Increases in costs raise the operating breakeven point, while increases
in price lower it.

LG 1: Breakeven Analysis
Challenge

(@ Q= ke $4,000 _ = 2,000 figurines

Conthinéd b?fglg?)ﬁ?%mbme (Unreo%lstered Version)

b) Sales
t¥ou want to remove the Watermark lPlease register

Fixed costs
Variable costs ($6 x 1,500) m
EBIT —$3,000
(c) Sales $15,000
Less:
Fixed costs 4,000
Variable costs ($6 x 1,500) 9,000
EBIT $2,000
A Q= EBIT + FC _ $4,000 + $4,000 _ $8,000 — 4,000 units
P-VC $8 —$6 $2

(e) One alternative is to price the units differently based on the variable cost of the unit. Those
more costly to produce will have higher prices than the less expensive production models. If
they wish to maintain the same price for all units they may have to reduce the selection from
the 15 types currently available to a smaller number which includes only those that have
variable costs of $6 or less.

p12-7. COMBIRed by, DF Combine (Unregistered Version)

gr:;eg:\tf/ant to remove the watermark, please register

8,000 units 10,000 units 12,000 units
Sales $72,000 $90,000 $108,000
Less: Variable costs 40,000 50,000 60,000
Less: Fixed costs 20,000 20,000 20,000

EBIT $12,000 $20,000 $28,000
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« Combined by PDF Combine (Unregistered Version)

Unita
Percentage

change in

unit sales =-20% 0 =+20%
Percentage (12,000 — 20,000) + 20,000 (28,000 — 20,000) + 20,000

change in

EBIT =-40% 0 =+40%

(d) EBIT is more sensitive to changing sales levels; it increases/decreases twice as much as sales.

P12-8. LG 2: Degree of Operating Leverage
Intermediate

@ o-_FC . $380,000 . . .
~ p LRy O§esEh DS B B F EPhiBihe (Unregistered Version)

9,000 unjts 10,000 units . 11,000 units
(bi ) o &

Sales $571,500 $635,000 $698,500
Less: Variable costs 144,000 160,000 176,000
Less: Fixed costs 380,000 380,000 380,000
EBIT $47,500 $95,000 $142,500
(©
Change in Unit Sales -1,000 0 +1,000
% Change in Sales —1,000 + 10,000 = -10% 0 1,000 + 10,000 = +10%
Change in EBIT -$47,500 0 +$47,500
% Change in EBIT —$47,500 + 95,000 = —-50% 0 $47,500 + 95,000 = +50%

(d)
% Change in EBIT
% Change in Sales

-50+-10=5 50+10=5

dnxtiined)byF®DF Combine (Unregistered Version)
50 [10,000 x ($63.50 — $16.00)] _
7508 Wea b3 0 sieldanvaashmeojvatermark, please register
$475,000 _ o
$95,000

DOL=
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p12-0. ComabigeshiophRB Ll ombingi(Unregistered Version)

ermediate .
you want to remove the watermark, please register
F $72,000 .
(@ Q= = 24,000 units

(P—VC) $9.75-$6.75
[Qx(P-VC)]
[Qx (P -VC)]-FC
B [25,000 x ($9.75 — $6.75)] B
[25,000 x ($9.75 — $6.75)] — $72, 000
B [30,000 x ($9.75 — $6.75)] B
[30,000 x ($9.75 — $6.75)] - $72,000
B [40,000 x ($9.75 — $6.75)] ~
[40,000 x ($9.75 — $6.75)] - $72,000
(€©) Combined by PDF Combine (Unre

DOL versus Unit

If you want to removeTie wa

(b) DOL =

25 4

Degree of 20 1
Operating
Leverage 15 4

10 -

0 L) L L L 1
15000 20000 25000 30000 35000 40000

Combined by PDF Combine (tinxegistered Version)

If you want to remove the watermark, please register
[24,000x($9.75-$6.75)]

[24,000 x ($9.75 — $6.75)] - $72,000

At the operating breakeven point, the DOL is infinite.

(d) DOL=

(e) DOL decreases as the firm expands beyond the operating breakeven point.
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p12-10. LG 2: ks@iamhidagd by PDF Combine (Unregistered Version)

Intermediate

1ster
EBIT $24,600 $30,600 $35,000
Less: Interest 9,600 9,600 9,600
Net profits before taxes $15,000 $21,000 $25,400
Less: Taxes 6,000 8,400 10,160
Net profit after taxes $9,000 $12,600 $15,240
Less: Preferred dividends 7,500 7,500 7,500
Earnings available to $1,500 $5,100 $7,740
common shareholders
EPS (4,000 shares) $0.375 $1.275 $1.935

P12-11. LG 2: Degree of Financial Leverai)
intermediate COMbined by PDF Combine (Unregistered Version)

@ %ﬂyw&an&t@%weih%mgmqaﬂ@glease register
EBIT $80,000 $120,00

Less: Interest 40,000 40,000
Net profits before taxes $40,000 $80,000
Less: Taxes (40%) 16,000 32,000
Net profit after taxes $24,000 $48,000
EPS (2,000 shares) $12.00 $24.00
(b) DFL = EBIT
EBIT—1-| PDx !
(1-7
$80,000

~ [$80,000 — $40,000 - 0]

©)
EBIT $80,000 $120,000

;Zisprlrﬁgﬁ}];ma%ls by PDF %%%%%)ine @g‘é%}%%ogistered Version)

0
Less: Takbsyqmmywant to remoygetge wateuguok, please register

Net profit after taxes $38,400 $62,400
EPS (3,000 shares) $12.80 $20.80
$80,000

~ [$80,000 — $16,000 — 0]
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p12-12 6D ingd Ry BEMbGapmbing(/aregistered Version)

f allenge .
you want to remove the watermark, please register

(@) DFL=
[EBlT— | —(PDX ! ﬂ
(1-T)
$67,500
" 867,500 —$22,500— 0]
(b)

" Graphic Display of Financing Plans "

2
Combined'il E)/ PDF Combine (Unr/egfst/e d Version)
If you warft] please register
1.2 4
EPS 1
(®) 08
0.6 -
0.4 1
0.2 1
0 T T T T L} L} 1
_0.21: ( 27, 375 47.5 57.5 67.5 77.5 87.5
-0.4 1
-0.6 -
EBIT ($000)
(c) DFL= $67,500 =1.93

Combin%@WPWr@o%%e (Unregistered Version)
gﬁ?@f%ﬁm to remove ¥he wat?rmarkfaﬁ)ellease register

ines representing the two financing plans are pa since the rrdmber of shares of
common stock outstanding is the same in each case. The financing plan, including the

preferred stock, results in a higher financial breakeven point and a lower EPS at any EBIT

level.
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p12-13. LG 1, 2Grgaiessliayie PIMECiaaabine (Unregistered Version)

Intermedj :
nermece you want fg remove the watermark, please register

(@)

(b)

(©)

(d)

Operating breakeven = =175,000 units

[Qx(P-VC)]
[Qx (P - VC)]-FC
_ [400,000x ($1.00-$0.84)]  $64,000
" [400,000 x ($1.00 — $0.84)] — $28,000 $36,000
EBIT = (P x Q) - FC — (Q x VC)
EBIT = ($1.00 x 400,000) — $28,000 — (400,000 x $0.84)
EBIT = $400,000 — $28,000 — $336,000

DOL =

EBIT = $36,000
DFL =+ ned ombine (Unregistered Version)
EBIT - | ;\[;D x ﬂl .
LIf you want t& rdimove the watermark, please register
DFL = — $36,000 .
$36,000 - $6,000 —( $2,000 H
i (1-0.4)
DTL =— [Qx(P-VO)] -
P-VC)-FC—I-
R ((1—T)ﬂ
DTL —_ [400, 000 x ($1.00 — $0.84)]
400,000 x ($1.00 — $0.84) — $28, 000 — $6,000 — ( $2,000 ﬂ
: (1-0.4)

L $64,000 _$64,000
[$64,000 — $28,000 — $9,333]  $26,667
DTL = DOL x DFL

DTL=1.78x1.35=2.40
The@orabusdibyhdEDE€wmbine (Unregistered Version)

If you want to remove the watermark, please register
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o214 Comhieahy RRE Sombine (Unregistered Version)

ermediate - th ¢ k. ol iot
I YO Want g Fomay ol i Crmip loase register

[100,000 x ($2.00 — $1.70)] — $6,000  $24,000
$24,000

[$24,000 — $10,000]

DTL, =125x1.71=2.14

DFLr =

(b) DOLw= [100, 000 x ($2.50 — $1.00)] _$150,000 _, -,
[100, 000 x ($2.50 — $1.00)] - $62,500  $87,500
DFLw $87,500

" [$87,500 — $17,500]
DTL, =1.71x1.25=2.14
(c) Eiomhesidsbypddily Cusivebdnisk(lunmeg iitaciad riviethahciinm W.

(d) Two firms with differing operating and financial structures may be equally leveraged. Since

iy tsvierageris e peoduotad Qmawwﬂﬂami?l@e@m?e@t@tﬁm may structure itself

differently and still have the same amount of total ris

P12-15. LG 1, 2: Integrative—Multiple Leverage Measures and Prediction

Challenge
(d) Q=FC+(P-VC)  Q=$50,000 + ($6 — $3.50) = 20,000 latches
(b) Sales ($6 x 30,000) $180,000
Less:
Fixed costs 50,000
Variable costs ($3.50 x 30,000) 105,000
EBIT 25,000
Less interest expense 13,000
EBT 12,000
Less taxes (40%) 4,800
Net profits $7.200
| poL-_[Qx(P-VO)
épom%médxbsl—FDF Kombine (Unregistered Version)
[30, 000 x ($6.00 — $3.50)] $75,000
If y&ik W807306Q @81000 ¥&505 € 380060 328 Boop 1 odse register
(@) DFL— EBIT
|:EB|T—|—(PDX ! H
(1-T)
DEL $25,000 _ $25,000 _ 7508

~ $25,000 — $13,000 — [$7,000x (1= 0.6)]  $333
(e) DTL =DOL x DFL = 3 x 75.08 = 225.24
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Combinegs by PDF Combine (Unregistered Version)
() Change in sales = =50%

% Changé in EE’?“%?&M},%Q}&;"QS the watermark, please register

New EBIT = $25,000 + ($25,000 x 150%) = $62,500
% Change in net profit = % change in sales x DTL = 50% x 225.24 = 11,262%
New net profit = $7,200 + ($7,200 x 11,262%) = $7,200 + $810,864 = $818,064

P12-16. LG 3: Various Capital Structures

Basic
Debt Ratio Debt Equity
10% $100,000 $900,000
20% $200,000 $800,000
30% $300,000 $700,000
40% Combiné®BIPDF Combinéqikegistered Version)
50% $500,000 $500,000
60% [f you v$8etaedremove the we00ark, please register
90% $900,000 $100,000

Theoretically, the debt ratio cannot exceed 100%. Practically, few creditors would extend loans to
companies with exceedingly high debt ratios (>70%).

P12-17. LG 3: Debt and Financial Risk

Challenge

(@ EBIT Calculation
Probability 0.20 0.60 0.20
Sales $200,000 $300,000 $400,000
Less: Variable costs (70%) 140,000 210,000 280,000
Less: Fixed costs 75,000 75,000 75,000
EBIT $(15,000) $15,000 $45,000
Less Interest 12,000 12,000 12,000
Earnings before taxes $(27,000) $3,00 $33,000

Combined by PDF Comblne (Unreglstered Vers10n)

Less: Taxes
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If

(©)

oers.= A[[(~$0.6Q — $0.60)2 x 0.20] + [($0.60 — $0.60)? x 0.60] [@1.807$0. 0)2 x 0.20]
Combin nregistered Version
ers = J($1.4% x 0.20) + 0 + ($1.44 x 0.20

Earnings after taxes $(16,200) $1,800 . $19,800
YORLWant i remove the w. ,gdgnark, Pl?%@omglswﬁo,ooo
EPS $(1.62) $0.18 $1.98

n
Expected EPS =" EPS; x Pr;
i=1

Expected EPS = (-$1.62 x 0.20) + ($0.18 x 0.60) + ($1.98 x 0.20)
Expected EPS = -$0.324 + $0.108 + $0.396
Expected EPS = $0.18

Oeps = \/Z(EPSi —EPS)* xPr,

i=1

oeps = \[[(-$1.62 — $0.18)? x 0.20] + [($0.18 — $0.18)? x 0.60] + [($1.98 — $0.18)? x 0.20]
(Gesahjmedby FiploCaathine{Unregistered Version)

ff P}'S/Ed\ﬁ&gﬁft%ofégnove the watermark, please register

oers =~/$1.296 = $1.138
OEPS 1138

CVeps = = =6.32
Expected EPS  0.18

EBIT” $(15,000) $15,000 $45,000
Less: Interest 0 0 0
Net profit before taxes $(15,000) $15,000 $45,000
Less: Taxes (6,000) 6,000 18,000
Net profits after taxes $(9,000) $9,000 $27,000
EPS (15,000 shares) $(0.60) $0.60 $1.80

" From part (a)

Expected EPS = (~$0.60 x 0.20) + ($0.60 x 0.60) + ($1.80 x 0.20) = $0.60

If yau-wanide semeove the watermark, please register

$0.759

CVeps = =1.265
0.60
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@ sunfreibiigdsby PDF Combine (Unregistered Version)

case register

Including debt in Tower Interiors’ capital structure results in a lower expected EPS, a higher
standard deviation, and a much higher coefficient of variation than the all-equity structure.
Eliminating debt from the firm’s capital structure greatly reduces financial risk, which is
measured by the coefficient of variation.

P12-18. LG 4: EPS and Optimal Debt Ratio
Intermediate

(@)
Combined by PIPLG&mhi%(:Ié"'nregistered Version)
Debt Ratio vs. EPS

If you want to remove the watermark, please register
4.2 -

4
3.8
3.6
3.4 +
3.2

34
2.8
2.6
2.4 4
<
2.2

2

Earnings
per share ($)

0 20 40 60 80 100
Debt Ratio (%)

Combined by PDF Combine (Unregistered Version)

Maximum EPS appears to be at 60% debt ratio, with $3.95 per share earnings. .
It you want to remove the watermark, please register
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PS -
If you want to remove the watermark, please register
Debt Ratio Ccv

0% 0.5
20 0.6
40 0.8
60 1.0
80 14

|| Debt Ratio vs. Coefficient of Variation ||

1.4

Combined by P})j‘ Combine (Unregistered Version)

If you want to remhove the watermark, please register
Coefficient of o ?

Variation of
EPS 0.8 -
Financial Risk

0.6 -
---------- R Y I e L
0.4 f
Business Risk
0.2 1 ¢
O L) L) L) L) L) L) L) 1
0 10 20 30 40 50 60 70 80

Debt Ratio (%)

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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P12-19. LG 5: Eﬁﬁmbjaﬂ@dahﬁl B Combine (Unregistered Version)

Intermedﬁ; th ¢ k. ol iot
(2) Using %%80%9@&0%%0rnge € watermark, pleasc recgister
Structure A Structure B

EBIT $50,000 $60,000 $50,000 $60,000
Less: Interest 16,000 16,000 34,000 34,000
Net profits before taxes $34,000 $44,000 $16,000 $26,000
Less: Taxes 13,600 17,600 6,400 10,400
Net profit after taxes $20,400 $26,400 $9,600 $15,600
EPS (4,000 shares) $5.10 $6.60
EPS (2,000 shares) $4.80 $7.80

Financial breakeven points:

structufe@ambined by PR u€iemibine (Unregistered Version)

$16,000 $34,000 _
(b) If you want to remove the watermark, please register

" Comparison of Financial Structures ||

Sructure B _>

Crossover Point

6 $52,000

EPS($) Structure A

Combin Version)

10000 20000 30000 40000 50000 60000
If you want to remove ¢bg gyatermark, please register

(c) If EBIT is expected to be below $52,000, Structure A is preferred. If EBIT is expected to be
above $52,000, Structure B is preferred.

(d) Structure A has less risk and promises lower returns as EBIT increases. B is more risky since
it has a higher financial breakeven point. The steeper slope of the line for Structure B also
indicates greater financial leverage.

(e) IfEBIT is greater than $75,000, Structure B is recommended since changes in EPS are much
greater for given values of EBIT.
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p12-20 LOB1BENCELO I IPIMEHLs apabine (Unregistered Version)

ermediate
1 you want to remove the watermark, please register

Structure A Structure B
EBIT $30,000 $50,000 $30,000 $50,000
Less: Interest 12,000 12,000 7,500 7,500
Net profits before taxes $18,000 $38,000 $22,500 $42,500
Less: Taxes 7,200 15,200 9,000 17,000
Net profit after taxes $10,800 $22,800 $13,500 $25,500
Less: Preferred dividends 1,800 1,800 2,700 2,700
Earnings available for
common shareholders $9,000 $21,000 $10,800 $22,800
EPS (8,000 shares) $1.125 $2.625
Eestupeskkyed DF Combine (Unregistered Versiomn) os $2.28
(b) If you want to remcrretre=ratermmarereaseregister
Comparison of Capita
3 -
Structure A
.
2.5 - \
2 Crossover Point
$27,000

EPS() ) \

14 Structure B

0.5 1 \
0 &

lOOOO 20000 30000 40000 50000 60000

Combined by PDF Combine IQ%qgegmtered Version)

I register

1 YRR AR Lo G anatcemark, please registe

(d) If EBIT is expected to be below $27,000, Structure B is preferred. If EBIT is expected to be
above $27,000, Structure A is preferred.

(e) IfEBIT is expected to be $35,000, Structure A is recommended since changes in EPS are
much greater for given values of EBIT.
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p12-21. LG 3, 4 Gamabinedobimll Bk smhiine (Unregistered Version)

Intermed'ﬁe h k. ol .

@ you want to remove the watermark, please register
Debt Ratio 0% 15% 30% 45% 60%
EBIT $2,000,000 $2,000,000 $2,000,000 $2,000,000 $2,000,000
Less interest 0 120,000 270,000 540,000 900,000
EBT $2,000,000 $1,880,000 1,730,000 $1,460,000 $1,100,000

Taxes @40% 800,000 752,000 692,000 584,000 440,000
Net profit $1,200,000 $1,128,000 $1,038,000  $876,000  $660,000
Less preferred

dividends 200,000 200,000 200,000 _ 200,000 _ 200,000

(b)

(©)

Profits available to
common stock  $1,000,000 $928,000 $838,000 $676,000 $460,000

#sh . . . .
oustaaignbined i BPF Cozmine (Ungggstereth Marsionko ooo

EPS $5.00 $5.46 $5.99 $6.15 | $5.75
If :S D [[ “ EIIIt tD I EIIID ‘ E tiIE “ EItEIIIIaI}:) piease I EgIStEI
Po— EPS
ks
Debt: 0% Debt: 15%
Po=$‘r)'ﬂ=$41.67 P0=@=$42.00
0.12 0.13
Debt: 30% Debt: 45%
Po =@=$42.79 Po=%=$38.44
0.14 0.16
Debt: 60%
_ $5.75

Po=———=%$28.75
0.20

The optimal capital structure would be 30% debt and 70% equity because this is the
debt/equity mix that maximizes the price of the common stock.

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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p12-22CembinG by P BE-Giemhing Liaregistered Version)

allenge .
EE you want to remove the watermark, please register

Probability
0.20 0.60 0.20
Sales $200,000 $300,000 $400,000
Less: Variable costs (70%) 80,000 120,000 160,000
Less: Fixed costs 100,000 100,000 100,000
EBIT $20,000 $80,000 $140,000
Less Interest 0 0 0
Earnings before taxes $20,000 $80,000 $140,000
Less: Taxes 8,000 32,000 56,000
Earnings after taxes $12,000 $48,000 $84,000

Eesiisneakiyed DF Combine ¢bsregisteredsyVeasion) $3.36

19% dePkrate-to remove the watermark, please register

Total capital = $250,000 (100% equity = 25,000 shares x $10 book value)
Amount of debt = 20% x $250,000 = $50,000
Amount of equity = 80% x 250,000 = $200,000

Number of shares = $200,000 =+ $10 book value = 20,000 shares

Probability
0.20 0.60 0.20
EBIT $20,000 $80,000 $140,000
Less: Interest 5,000 5,000 5,000
Earnings before taxes $15,000 $75,000 $135,000
Less: Taxes 6,000 30,000 54,000
Earnings after taxes $9,000 $45,000 $81,000
EPS (20,000 shares) $0.45 $2.25 $4.05

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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4o%1ﬁ£¥lhmed by PDF Combine (Unregistered Version)

t of debt =40% x $250,000: = total debt capital =$100,000 .
frxpsﬂa%\éa%@oﬁ%@awe § W@ggglar%’&ges%@sreglster
Probability

0.20 0.60 0.20
EBIT $20,000 $80,000 $140,000
Less Interest 12,000 12,000 12,000
Earnings before taxes $8,000 $68,000 $128,000
Less: Taxes 3,200 27,200 51,200
Earnings after taxes $4,800 $40,800 $76,800
EPS (15,000 shares) $0.32 $2.72 $5.12

60% debt ratio:

Amount Ofiehb 11e6D %y« P2BR0Q o ablidebt(dhitrleg 4661000 Version)
Number of shares = $100,000 equity + $10 book value

= 10,000 shares

0.20 0.20
EBIT $20,000 $80,000 $140,000
Less: Interest 21,000 21,000 21,000
Earnings before taxes $(1,000) $59,000 $119,000
Less: Taxes (400) 23,600 47,600
Earnings after taxes $(600) $35,400 $71,400
EPS (10,000 shares) $(0.06) $3.54 $7.14
Number
of Dollar
Debt Ccv Common Amount X
Ratio E(EPS) o(EPS) (EPS) Shares of Debt Share Price
0% $1.92 0.9107 0.4743 25,000 0 $1.92/0.16 = $12.00
20% $2.25 1.1384  0.5060 20,000 $50,000 $2.25/0.17 = $13.24

sots O] B EDEE Jmbiilof Unriiied FEotiat .

LI you want to remove the watermark
Share price: E(EPS) + required return for CV for E(EPS), from table’i

(b) (1) Optimal capital structure to maximize EPS:

(2) Optimal capital structure to maximize share price:

60% debt
40% equity
40% debt
60% equity

. please register
problem
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(mbined by PDF CorTrhme#;mgegisﬁﬁred Version)
EPS vs. Share Price

If you want to remove the watermark, please reégister

16 - Share Pric
14 ’-/./.\.
E(EPS)/ 12
Share Price
(%) 1
8
6 4
E(EPS)
4
4/
, . o
Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please reglster ”
Debt Ratlo (%)

P12-23. LG 3, 4, 5, 6: Integrative—Optimal Capital Structure

Challenge

(a)
% No. of Shares

Debt Total Assets $ Debt $ Equity @ $25
0 $40,000,000 $0 $40,000,000 1,600,000

10 40,000,000 4,000,000 36,000,000 1,440,000
20 40,000,000 8,000,000 32,000,000 1,280,000
30 40,000,000 12,000,000 28,000,000 1,120,000
40 40,000,000 16,000,000 24,000,000 960,000
50 40,000,000 20,000,000 20,000,000 800,000
60 40,000,000 24,000,000 16,000,000 640,000

@mbined by PDF Combine (Unregistered Version)

$ Interest

%

Before Tax Cost

4,000,000
8,000,000
12,000,000
16,000,000
20,000,000
24,000,000

300,000
640,000
1,080,000
1,760,000
2,500,000
3,720,000
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« Combined by PDF Combine (Unregistered Version)

$ Interest

Deb{f VEperdeant toggmove t@aowatermanlggrﬁ@leasgmgister EPS
0 $0  $8,000,000  $3,200,000  $4,800,000 1,600,000 $3.00
10 300,000 7,700,000 3,080,000 4,620,000 1,440,000 3.21
20 640,000 7,360,000 2,944,000 4,416,000 1,280,000 3.45
30 1,080,000 6,920,000 2,768,000 4,152,000 1,120,000 3.71
40 1,760,000 6,240,000 2,496,000 3,744,000 960,000 3.90
50 2,500,000 5,500,000 2,200,000 3,300,000 800,000 4.13
60 3,720,000 4,280,000 1,712,000 2,568,000 640,000 4.01

(d)
% Debt EPS ks Po
0 $3.00 10.0% $30.00
10 Combjped by PBJ3Combingy(Inregistered Version)
20 3.45 10.9 31.65
30 If yoyayant to rgmove the wgteymark, please register
40 3.90 12.6 30.95
50 4.13 14.8 27.91
60 4.01 175 22.91

(e) The optimal proportion of debt would be 30% with equity being 70%. This mix will
maximize the price per share of the firm’s common stock and thus maximize shareholders’
wealth. Beyond the 30% level, the cost of capital increases to the point that it offsets the gain
from the lower-costing debt financing.

P12-24. LG 3, 4, 5, 6: Integrative—Optimal Capital Structure

Challenge
(a)
Probability
0.30 0.40 0.30
Sales $600,000 $900,000 $1,200,000
Les varieblieeests BOPPDF Céihl§tne (Uni@@tered Veérspsh)
Less: Fixed costs 300,000 300,000 300,000

EBIT{ you want to remov$68e waterfidsdhoplease #420.90er
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umber of .
If wewt want togissnave the mad@imark, p'iﬁa@eoreglster

Ratio of Debt of Equity Common Stock”
0% $0 $1,000,000 40,000

15% 150,000 850,000 34,000

30% 300,000 700,000 28,000

45% 450,000 550,000 22,000

60% 600,000 400,000 16,000

Dollar amount of equity + $25 per share = Number of shares of common stock.

(©)
Debt Amount Before Tax Annual
: o
ombinedb DTY L LA s ek ng Qi
bitted-by PDE-Combije fUnreg rsion)
ﬁ’ Jfyou want t?%)gg‘% ove the Watermark pljea%%oreglster
45% 450,000 13.0 58,500
60% 600,000 17.0 102,000

(d) EPS =[(EBIT — Interest) (1 — T)] = Number of common shares outstanding.

Debt

Ratio Calculation EPS
0% ($60,000 — $0) x (0.6) + 40,000 shares = $0.90
($240,000 — $0) x (0.6) + 40,000 shares = 3.60
($420,000 — $0) x (0.6) + 40,000 shares = 6.30
15% ($60,000 — $12,000) x (0.6) + 34,000 shares = $0.85
($240,000 — $12,000) x (0.6) + 34,000 shares = 4.02
($420,000 — $12,000) x (0.6) + 34,000 shares = 7.20
30% ($60,000 — $30,000) x (0.6) + 28,000 shares = $0.64
($240,000 — $30,000) x (0.6) -+ 28,000 shares = 450

Combined by 2R Bo€ e bin e (k)nregis tered Versu)na 36
If ygo{ol want t@ﬁ‘%{[@}ﬁo Ooovéiﬁhiégﬁaﬁo Whee ggog;ﬁ@ggse reglsle$f2 8;‘

($420,000 — $58,500) x (0.6) + 22,000 shares = 986
60% ($60,000 — $102,000) x (0.6) + 16,000 shares =-$158
($240,000 — $102,000) x (0.6) + 16,000 shares = 518

($420,000 — $102,000) x (0.6) = 16,000 shares 11.93
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© o) e@ppings PREEpmhingflnregistered Version)
Eiﬁ%ou want to removsthergratermark, please ragestgr

0% 0.30 x (0.90) + 0.40 x (3.60) + 0.30 x (6.30)
0.27+1.44 +1.89 =$3.60
15% 0.30 x (0.85) + 0.40 x (4.02) + 0.30 x (7.20)
0.26 +1.61 +2.16 =%$4.03
30% 0.30 x (0.64) + 0.40 x (4.50) + 0.30 x (8.36)
0.19+1.80+2.51 =%$4.50
45% 0.30 x (0.04) + 0.40 x (4.95) + 0.30 x (9.86)
0.01+1.98+2.96 =%$4.95
60% 0.30 x (-1.58) + 0.40 x (5.18) + 0.30 x (11.93)
. —0.47 +2.07+358 = $E.18
(2) OEPS
DebtlT you want to remove the Watermark, please reglster
Ratio Calculation

0% Oeps = \/[(0.90 —3.60)% x 0.3] +[(3.60 — 3.60)? x 0.4] + [(6.30 — 3.60)% x 0.3]
oers =~/2.187 + 0 + 2.187

oers =+ 4.374

oers =2.091
15% oEPs = \/[(0.85 —4.03)? x 0.3] +[(4.03— 4.03)? x 0.4] + [(7.20 — 4.03)* x 0.3]
oers =~/3.034 + 0 + 3.034

oers =+/6.068

oErs = 2.463
30% OEPS = \/[(0.64 - 4.50)2 x 0.3]+[(4.50 — 4.50)2 x 0.4]+[(8.36 — 4.50)2 x0.3]

oers =~/4.470 + 0 + 4.470
oEers =+/8.94
Combifistt By’ PDF Combine (Unregistered Version)

45% s =+[(0.04 — 4.95)% x 0.3] + [(4.95— 4.95)° x 0.4] + [(9.86 — 4.95)° x 0.3]
If you yant togergoyesths watermark, please register

oers =+/14.464
oers = 3.803

60% OEps = \/[(—1.58 —5.18)? x 0.3] +[(5.18 — 5.18)? x 0.4] + [(11.930 — 5.18)% x 0.3]
oeps = /13.669 + 0 + 13.669

oeprs =+/27.338

oers =5.299
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Debt Ratio oeps + E PS)

If yo JYe o i@k, please register
15% 2.463 = 4.03 =0.611
30% 2.990 + 4.50 = 0.664
45% 3.803 = 4.95 =0.768
60% 5.229 + 5.18 =1.009
® @
| E(EPS) vs. Debt Ratio ||
6 -
5 -
Combined by PJ nregistered Version)
<

If féﬁ&ant to*flemove the watermark, please register
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|| Coefficient of Variation vs. Debt Ratio ||

Coefficient of ‘]
Combineditby PDF
3

If you want to rempve the watermark, please register
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Gembingd. by RIRECombing (W nragistened Yereian) as e

debt ratio increases, although at some point the rate of increase of the EPS begins to
deCline (thepnndf timirdshingveruting Therisk asnedsyrgl Bake Q' glss iareases as

the debt ratio increases, but at a more rapid rate.

(9)
|| Comparison of Cabital Structures ||
12 1 60%
Debt
10 -
30%
8 4 Debt
$198
0%
6 1 . Debt
Combine®bdy PDF Conghin re ed Version)
EPS ($) 4-
If yoy want g remg watermark, please register
2 E
O L) L) L) L) L) L) L]
( 6(/ 120 180 240 300 360 420
2 /

-4
EBIT ($000)

The EBIT ranges over which each capital structure is preferred are as follows:

Debt Ratio EBIT Range
0% $0-$100,000
30% $100,001-$198,000
60% above $198,000

To calculate the intersection points on the graphic representation of the EBIT-EPS approach
to capital structure, the EBIT level which equates EPS for each capital structure must be

fourd asinbiredatniola iIPBdGeambine (Unregistered Version)
(1-T)x (EBIT-1)—PD .
ni¥fdar B adidnion sraied ontstatding watermark, please register
Set EPSO0% = EPS30%
EPS 30% = EPS 60%

EPSI__I
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~_[(L0.4)(EBIT - $0) - 0] :
If y@&wgﬁ%gmgé—tﬁe watermark, please register

[(1-0.4)(EBIT —$30,000) — 0]
EPSao% =
28,000 shares
16,800 EBIT = 24,000 EBIT — 720,000,000
EBIT= —720’000’000 =$100, 000
7,200

The major problem with this approach is that is does not consider maximization of
shareholder wealth (i.e., share price).

(h)
Debt Ratio EPS + k; Share Price
0% $3.60 = 0.100 $36.00
Comghined by Plgfoglogljbyne (Unreg1§§§§gd Version)
30% $4.50 = 0.116 $38.79
If yeyg want to rgmgve the watermark gplegse register
60% $5.18 = 0.200 $25.90

(i) To maximize EPS, the 60% debt structure is preferred.
To maximize share value, the 30% debt structure is preferred.

A capital structure with 30% debt is recommended because it maximizes share value and
satisfies the goal of maximization of shareholder wealth.

P12-25. Ethics Problem
Intermediate

Information asymmetry applies to situations in which one party has more and better information

than the other interested party(ies). This appears to be exactly the situation in which managers

overleverage or lead a buyout of the company. Existing bondholders and possibly stockholders are

harmed by the financial risk of overleveraging, and existing stockholders are harmed if they
accept a buyout price less than that warranted by accurate and incomplete information.

The board of directors has a fiduciary duty toward stockholders, and hopefully bears an ethical

wib e E W TRURICT ety

out of the hands of competitor aﬁwarranted) The hoard ihould be cautious to select and

ANDEOY Witk High TRtEBHAY, GnblaentiMaklRIdimhiakizeld

will no doubt think of other creative mechanisms to deal with this situation.)
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Chapter 13
Dividend Policy

B Solutions to Problems

P13-1. LG 1: Dividend Payment Procedures

Basic
@) Debit Credit
(Retaibed eatrigsRDF C@dibiae (Unregistered Version)
Dividends payable (Cr.) $330,000

[T you want to remove the watermark, please register
(b) Exdividend date is Thursday, July 6.

(c) Cash $170,000 Dividends payable $0
Retained earnings $2,170,000

(d) The dividend payment will result in a decrease in total assets equal to the amount of the
payment.

(e) Notwithstanding general market fluctuations, the stock price would be expected to drop by
the amount of the declared dividend on the ex dividend date.

P13-2. LG 1: Dividend Payment
Intermediate
(@) Friday, May 7
(b) Monday, May 10
(c) The price of the stock should drop by the amount of the dividend ($0.80).

(d) She would be better off buying the stock at $35 and taking the dividend. Her $0.80 dividend
would be taxed as the maximum rate of 1iﬁ'{cent and her $4 short-term capital gain would

Comdrreadt o iy ognb i eatlimice g156606/0iJHentsanme) 15 percent. If

she bought the stock post dividend for $34.20 she would pay her marginal ordinary tax rate

[t yenihefidk$ 88 afshatipentdapitahgaitsrmark, please register

P13-3. LG 2: Residual Dividend Policy
Intermediate
(a) Residual dividend policy means that the firm will consider its investment opportunities first.
If after meeting these requirements there are funds left, the firm will pay the residual out in
the form of dividends. Thus, if the firm has excellent investment opportunities, the dividend
will be smaller than if investment opportunities are limited.

(b) Proposed
Capital budget $2,000,000 $3,000,000 $4,000,000
Debt portion 800,000 1,200,000 1,600,000
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eqbitg prped by PDF Gogghipe (Unregisgered Versigihy
Avyf ?ﬁdﬂwgﬁ?‘l@gﬁem&%o Q0w atermirie’ j@q%ase re gt f&}-000
Dividerid 800,000 200,000 0
Dividend payout ratio 40% 10% 0%
(c) The amount of dividends paid is reduced as capital expenditures increase. Thus, if the firm
chooses larger capital investments, dividend payment will be smaller or nonexistent.
P13-4. LG 3: Dividend Constraints
Intermediate
(@ Maximum dividend: w= $4.75 per share
400,000
(b) Largest dividend without b ing: $160.000 _ 40 per.share
9 @omﬁmecﬁoﬁy POY€ ombine (f?nré’ﬁi%'l red Version)
() In(a), cash and retained earnings each decrease by $1,900,000. .
In (b), cash i HetiBd dQHiRGVERS dibfeaditig BiRB IR0 lease register
(d) Retained earnings (and hence stockholders’ equity) decrease by $80,000.
P13-5. LG 3: Dividend Payment Procedures
Intermediate
(@ Maximum dividend: $40,000 =$1.60 per share
25,000
(b) A $20,000 decrease in cash and retained earnings is the result of a $0.80 per share dividend.
(c) Cash is the key constraint, because a firm cannot pay out more in dividends than it has in
cash, unless it borrows.
P13-6. LG 4: Low-Regular-and-Extra Dividend Policy

Intermediate
(@ Year Payout % Year Payout %
2001 25.4 2004 22.9

;ggéombineéﬁﬁy PDF Couﬁine (Uni%%istered Version)

A T you want to remove the watermark, please register
25% Actual 25%  Actual
Year Payout Payout $ Diff. Year Payout Payout $ Diff.
2001  $0.49 050 0.01 2004 055 050  -0.05
2002 054 050  -0.04 2005 060 050  -0.10
2003 070 050  -0.20 2006 0.75 050  -0.25

(c) Inthis example the firm would not pay any extra dividend since the actual dividend did not
fall below the 25% minimum by $1.00 in any year. When the “extra” dividend is not paid
due to the $1.00 minimum, the extra cash can be used for additional investment by placing
the funds in a short-term investment account.
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(ombingd by RRELambingibnregisterad Y eESid should be

raised to $0.55 per share. The 55 cents per share will retain the 25% target payout but allow
[ ytoa fiva aaday @ highen cey@at diviorraitwitimua jdopapdizing tha eagh pbsition of the firm
by paying too high of a regular dividend.

P13-7. LG 4: Alternative Dividend Policies
Intermediate

Year Dividend Year Dividend
(a)

1997 $0.10 2002 $1.28
1998 0.00 2003 1.12
1999 0.72 2004 1.28
2000 0.48 2005 1.52

(Zb(;%ombined by PDF Combing’t®nregisté¥ed Version)

1997 f you wan®tddemove the wbrmark $3¥hse register

1998 1.00
1999 1.00
2000 1.00
2001 1.00
(©)

1997 $0.50
1998 0.50
1999 0.50
2000 0.50
2001 0.50

2003
2004
2005
2006

2002
2003
2004
2005
2006

1.20
1.30
1.40
1.50

$0.66
0.50
0.66
1.14
1.30

(d) With a constant-payout policy, if the firm’s earnings drop or a loss occurs the dividends will
be low or nonexistent. A regular dividend or a low-regular-and-extra dividend policy reduces
owner uncertainty by paying relatively fixed and continuous dividends.

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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p13-8. LG 4: AkeARimeHRpHIRF Combine (Unregistered Version)
Challeng Kk ol .
Year ) i%lvidena %ear iglvéena , please register
(@)
1999 $0.22 2003 $0.00
2000 0.50 2004 0.60
2001 0.30 2005 0.78
2002 0.53 2006 0.70
(b)
1999 $0.50 2003 $0.50
2000 0.50 2004 0.50
2001 0.50 2005 0.60
2002 0.50 2006 0.60
(© Combined by PDF Combine (Unregistered Version)
1999 $0.50 2003 $0.50
2000 If you want to renmpyg the waggrmark, please register
2001 0.50 2005 0.84
2002 0.53 2006 0.74
(d)
1999 $0.50 2003 $0.50
2000 0.50 2004 0.62
2001 0.50 2005 0.88
2002 0.53 2006 0.78
(e) Part (a) uses a constant-payout-ratio dividend policy, which will yield low or no dividends if
earnings decline or a loss occurs. Part (b) uses a regular dividend policy, which minimizes
the owners’ uncertainty of earnings. Part (c) uses a low-regular-and-extra dividend policy,
giving investors a stable income which is necessary to build confidence in the firm. Part (d)
still provides the stability of Plans (b) and (c) but allows for larger future dividend growth.
P13-9. LG 5: Stock Dividend—Firm

Intermediate

Stock Diyidend Stock Dividend Stock Dividend

Preferred Stack $100,000 $100,000 $100,000
Common Stock (xx,xxx shares

@$2.00 par) 21,000" 22,000 24,000°
Paid-in Capital in Excess of Par 294,000 308,000 336,000
Retained Earnings 85,000 70,000 40,000
Stockholders’ Equity $500,000 $500,000 $500,000

110,500 shares
211,000 shares
#12,000 shares
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P13-10.LG

(eprabinedRy DD GO Mhine-(NEegisf erad Mexsiandween the

stockholders’ equity accounts. .
If you want to remove the watermark, please register

: Cash versus Stock Dividend
Intermediate
(@)
Cash Dividend
$0.01 $0.05 $0.10 $0.20
Preferred Stock $100,000 $100,000 $100,000 $100,000
Common Stock
(400,000 shares
@%$1.00 par) 400,000 400,000 400,000 400,000
Paid-in Capital in
Excess of Par 200,000 200,000 200,000 200,000
(remibed eariingP DF Comsjove (Unregioeosad Versiongo,000 240,000
Stockholders’ Equity $1,016,000 $1,000,000 $980,000 $940,000
o) It you want to remove the watermark, please register
Stock Dividend
1% 5% 10% 20%
Preferred Stock $100,000 $100,000 $100,000 $100,000
Common Stock
(Xxx,xxx shares
@%$1.00 par) 404,000 420,000 440,000 480,000
Paid-in Capital in
Excess of Par 212,000 260,000 320,000 440,000
Retained Earnings 304,000 240,000 160,000 0
Stockholders’ Equity $1,020,000 $1,020,000 $1,020,000 $1,020,000

(c) Stock dividends do not affect stockholders’ equity; they only redistribute retained earnings
into common stock and additional paid-in capital accounts. Cash dividends cause a decrease

in retained earnings and, hence, in overall stockholders’ equity.

PI-11ES MBI B PDFICombine (Unregistered Version)

Intermediate
g YO veantono rergove the watermark, please register
40,000
400
40,000

(b) Percent ownership = =1.0%

(c) Percent ownership after stock dividend: 440 + 44,000 = 1%; stock dividends maintain the

same ownership percentage. They do not have a real value.
(d) Market price: $22 + 1.10 = $20 per share

(e) Her proportion of ownership in the firm will remain the same, and as long as the firm’s

earnings remain unchanged, so, too, will her total share of earnings.
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p13-12.LG 5: stbeRBAMREd i PDF Combine (Unregistered Version)

Challeng .
It Jou want to remove the watermark, please register
0,000
(@) EPS=———"—=%2.40 per share

50,000
500
50,000

His proportionate ownership remains the same in each case

=1.0%

(b) Percent ownership =

(c) Market price = 340 _ $38.10
1.05

Market price = L $36.36
1.10

The market price of the stock will drop to maintain the same proportion, since more shares

o e ambincd by PDF Combine (Unregistered Version)
1nc ompine nregistere crsion
(d) EPS= ﬂ$2.29 per}s,hare 8

sahyou want to remove the watermark, please register
EPS= m =$2.18 per share

(e) Value of holdings: $20,000 under each plan.
As long as the firm’s earnings remain unchanged, his total share of earnings will be the same.

() The investor should have no preference because the only value is of a psychological nature.
After a stock split or dividend, however, the stock price tends to go up faster than before.

P13-13.LG 6: Stock Split-Firm
Intermediate

(@) CS=4%1,800,000 (1,200,000 shares @ $1.50 par)
(b) CS=$1,800,000 (400,000 shares @ $4.50 par)
(c) CS=+%1,800,000 (1,800,000 shares @ $1.00 par)
(d) CS=$1,800,000 (3,600,000 shares @ $0.50 par)
(e) CS=4%1,800,000 (150,000 shares @ $12.00 par)

P13-14.LG 5, 6:GtoakdpiinwelstsystitDdiviGeodmibine (Unregistered Version)
Challenge

(2) ThelhwdQULMARE IR 5 QNS Ahc PR LEARK s 063 56 i SR khares

outstanding would increase to 150,000. The common stock account would still be $300,000
(150,000 shares at $2 par).

(b) The stock price would decrease by one-third to $80 per share.
(c) Before stock split: ~ $100 per share ($10,000,000 + 100,000)
After stock split: $66.67 per share ($10,000,000 + 150,000)
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Gorabinedbs RN EomRine. U nnegistered-Versiomhbut would not

entail a decrease in par value. There would be a transfer of $150,000 into the common

[f you swaidctauntand 85,850,000 inthépritindapitpllipasessoppatacount from the
retained earnings account, which decreases to $4,000,000.

(2) The stock price would change to approximately the same level.
(3) Before dividend: $100 per share ($10,000,000 + 100,000)
After dividend: $26.67 per share ($4,000,000 + 150,000)

(4) Stock splits cause an increase in the number of shares outstanding and a decrease in the
par value of the stock with no alteration of the firm’s equity structure. However, stock
dividends cause an increase in the number of shares outstanding without any decrease in
par value. Stock dividends cause a transfer of funds from the retained earnings account
into the common stock account and paid-in capital in excess of par account.

P13-15.LG 5, 6: Stock Dividend Versus Stock Split-Firm
Challenge

€)] QOE&%@&Q thylogrg Eoga) m&%@eetwsgw&ﬁ?g tyf{(%%laut would not entail a

decrease in par value. There would be a transfer of $20,000 into the common stock account
Eho/ses0veemf($soresmoyzn,000] idke Haid ik caphaRivcek6d ifqar account from the

retained earnings account. The per-share earnings would decrease since net income remains
the same but the number of shares outstanding increases by 20,000.

$360,000
120,000

EPS stock dividend = =$3.00

(b) There would be a decrease in the par value of the stock from $1 to $0.80 per share. The
shares outstanding would increase to 125,000. The common stock account would still be
$100,000 (125,000 shares at $0.80 par). The per-share earnings would decrease since net
income remains the same but the number of shares outstanding increases by 25,000.

$360,000

EPS stock split =
25,000

=$2.88

(c) The option in part (b) the stock split, will accomplish the goal of reducing the stock price
while maintaining a stable level of retained earnings. A stock split does not cause any change
in retained earnings but reduces the price of the shares in the same proportion as the split
ratio.

(@ b firodinby, b §3Hict€d imidrnmpen( bf reteined stwingelaWidabisi fndjvidend

payments, whether cash or stock dividends. Stocksplits do not have any impact on the firm’s

If Y84/ remove the watermark, please register
P13-16. LG 6: Stock Repurchase
Intermediate

(@) Shares to be repurchased = $400,000 =19,047 shares
21.00
$800, 000 ~$800,000

(b) EPS =$2.10 per share

" (400,000 —19,047) 380,953

If 19,047 shares are repurchased, the number of common shares outstanding will decrease
and earnings per share will increase.

(c) Market price: $2.10 x 10 = $21.00 per share
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@ ThésetkinedsbxMDEGembing (hinregistered. Yersion)

(e) The pre-repurchase market price is different from the post-repurchase market price by the
amolint FEthk BASRIA R IdRNOPAOTHR HEbCraMAEREEDALKIs MyRe PeciRE I8 kre
fewer shares outstanding.

Cash dividends are taxable to the stockholder when they are distributed and are taxed at the
15 percent tax rate. If the firm repurchases stock, taxes on the increased value resulting from
the purchase are also due at the time of the repurchase. The additional $1 gain would be
taxed at either the long-term capital gains rate of 15 percent, the same as the dividend, unless
the stock was held for less than 1 year then the gain would be short-term and taxed at the
higher marginal ordinary income rate. Which alternative is preferred by the shareholders
would depend on the investors’ holding period for the stock at the time the repurchase is
made. Taxes would not have to be paid on the repurchase gains until the repurchase actually
oceurs.

P13-17.LG 6: Stock Repurchase

Challenge - Combined by PDF Combine (Unregistered Version)

(@ Shares oﬁstanding needed = ($1,200,000¢0.40) = $480,000 = %40,000 .
you want to remo$a0the water$adpk, please register

(b) 300,000 — 240,000 = 60,000 shares to repurchase

P13-18. Ethics Problem
Intermediate
Cash and investments at Ford equals $32 billion, and less the $4 billion pension need, the net
amount settles at $28 billion. If we accept the guesstimate of a $5 billion loss per year during a
recession (auto manufacturers are cyclical stocks), Ford could survive $28/$ 5 = 5.6 years of
losses. This is more than a hypothetical question—Chrysler based its large cash and securities

holdings on exactly this premise, arguing it could’ve avoided bankruptcy in the 1970s had it been
more liquid.
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Chapter 16

Hybrid and Derivative Securities

B Solutions to Problems

P16-1. LG 2: Lease Cash Flows
Basic

Firkombined by PDF Combine (Unregistered Version)
After-tax Cash Outflow

If you want to remoVeHd ¥R mark! P88 tegister (D) - ()]
Year (1) (2) )

A 1-4 $100,000 $40,000 $60,000
B 1-14 80,000 32,000 48,000
C 1-8 150,000 60,000 90,000
D 1-25 60,000 24,000 36,000
E 1-10 20,000 8,000 12,000

P16-2. LG 2: Loan Interest
Intermediate

Loan Year Interest Amount
A 1 $1,400
2 1,098
3 767
4 402

Cdimbined by PD;F Combiﬁieigynregistered Version)

[fSou want to relnove the v@%%oérmark, please register

117

$6,860
5,822
4,639
3,290
1,753
$4,240
3,768
3,220
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P16-3. LG 2: Loan Payments and Interest

Intermediate

Payment = $117,000 + 3.889 = $30,085 (Calculator solution: $30,087.43)

Year Beginning
Balance Interest Principal
1 $117,000 $16,380 $13,705
2 103,295 14,461 15,624
3 87,671 12,274 17,811
4 69,860 9,780 20,305
5 Combaned by PD¥sombine (I3nxegistered Version)
6 26,408 3,697 26,388 $26,408

If you want to remove the wgiegnsark, plegse vogister

Note: Due to the PVIFA tables in the text presenting factors only to the third decimal place and
the rounding of interest and principal payments to the second decimal place, the summed principal
payments over the term of the loan will be slightly different from the loan amount. To compensate
in problems involving amortization schedules, the adjustment has been made in the last principal
payment. The actual amount is shown with the adjusted figure to its right.\P16-4. LG 2: Lease
versus Purchase

Combined by PDF Combine (Unregistered Version)

If you want to remove the watermark, please register
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criehined by PDF Combine (Unregistered Version)
Lease .
Ty QS RONE S, WA RICASR T8I 000 purchase

option in year 3 (total for year 3: $20,120)

Purchase
After-tax
Total Tax Cash
Loan Main- Depre- Interest Deductions Shields Outflows
Payment tenance ciation atl14% (2+3+4) [(0.40)x (5)] [(1+2)-(6)]
Year 1) ) ®) (4) (%) (6) ()
1 $25,844 $1,800  $19,800 $8,400 $30,000 $12,000 $15,644
2 25,844 1,800 27,000 5,958 34,758 13,903 13,741
3 25,844 1,800 9,000 3,174 13,974 5,590 22,054
(®) Combined by PDF Combine (Unregistered Version)
End After-tax Calculator
I o aS . Solution
Lease
1 $15,120 0.926 $14,001
2 15,120 0.857 12,958
3 20,120 0.794 15,975
$42,934 $42,934.87
Purchase -
1 $15,644 0.926 $14,486
2 13,741 0.857 11,776
3 22,054 0.794 17,511
$43,773 $43,773.06

(c) Since the PV of leasing is less than the PV of purchasing the equipment, the firm should lease
the equipment and save $962 in present value terms.

Combined by PDF Combine (Unregistered Version)
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p165. LG 2: Léetabdhy PDF Combine (Unregistered Version)

Challengi
(a) Lease

f you want to remove the watermark, please register

After-tax cash outflows = $19,800 x (1 — 0.40) = $11,880/year for 5 years plus $24,000

purchase option in year 5 (total $35,880).

Purchase
Total Tax After-tax
Loan Main- Depre-  Interest Deductions Shields  Cash Outflows
Payment tenance ciation at14% (2+3+4) [(0.40) x (5)] [(1+2)-(6)]
Year 1) (2) ®3) 4) () (6) (M
1 $23,302  $2,000 $16,000 $11,200  $29,200 $11,680 $13,622
2 23,302 2,000 25,600 9,506 37,106 14,842 10,460
3 23,302 2,000 15,200 7,574 24,774 9,910 15,392
4 23,302 00 600, . 2 16,972 6,789 18,513
s COliffined BPDF Colpbine I¥fgregipicled Versih) (077
(b) If you want to remove the watermark, please register
End After-tax Calculator
of Year  Cash Outflows PVIFgo,n PV of Outflows Solution
Lease
1 $11,880 0.917 $10,894
2 11,880 0.842 10,003
3 11,880 0.772 9,171
4 11,880 0.708 8,411
5 35,880 0.650 23,322
$61,801 $61,807.41
Purchase
1 $13,622 0.917 $12,491
2 10,460 0.842 8,807
3 15,392 0.772 11,883
4 18,513 0.708 13,107
Combined '5}1/7PDF Combine (lez,,ese tered gNegesinn)

© The b NAR QLR HIANG ESAtE Rk as ol ftRhould

purchase the machine. By doing so, it saves $2,827 in present value terms.

P16-6. LG 2: Capitalized Lease Values
Intermediate

Lease Table Values Calculator Solution
A $40,000 x 6.814 = $272,560 $272,547.67
B 120,000 x 4.968 = 596,160 596,116.77
C 9,000 x 6.467 = 58,203 58,206.78
D 16,000 x 2.531 = 40,496 40,500.72
E 47,000 x 7.963 = 374,261 374,276.42
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p16-7. COBINEd RERDF Combine (Unregistered Version)
nggﬁ%og@%sﬁ% remove the watermark, please register

0 per share
(b) $500 -+ 25 shares = $20 per share
(c) $1,000 + 50 shares = $20 per share

P16-8. LG 3: Conversion Ratio
Basic
(@) $1,000 + $43.75 = 22.86 shares
(b) $1,000 + $25.00 = 40 shares
(c) $600 + $30.00 = 20 shares

P16-9. LG 3: Conversion (or Stock) Value

Bas ombined by PDF Combine (Unregistered Version)
(@) Bondvalue = 25shares x $50 = $1,250

(b) Hopdvaluean 25 staiowebtde watdhdhark, please register
(c) Bond value = 100 shares x $10.50 = $1,050

P16-10.LG 3: Conversion (or Stock) Value

Basic

Bond Conversion Value
A 25 x $42.25 = $1,056.25
B 16 x $50.00 = $800.00
C 20 x $44.00 = $880.00
D 5x $19.50 = $97.50

P16-11.LG 4: Straight Bond Values
Intermediate

Calculator
Bond Years Payments Factors PV Solution
$662.
Combined [g%OPDF Cp ine @ggreglsterﬁ(iOVersmn)
$735.07
It you want to remove the watermark, reglster
1-14 $96 5.724 $549.50
14 800 0.141 112.80
$662.30 $662.61
C 1-30 $130 6.177 $803.01
30 1,000 0.012 12.00
$815.01 $814.68
D 1-25 $140 5.766 $807.24
25 1,000 0.020 20.00

$827.24 $827.01
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p16-12. LG 4: DieriARiRfl: PbiCmbine (Unregistered Version)

ChallengeI £ .
) you want to remove the watermark, please register
Years Payments  Factor, 12% PV Calculator Solution
1-20 $100 7.469 $746.90
20 1,000 0.104 104.00
$850.90 $850.61
(b) Conversion value = 50 shares x market price
50 x $15 = $750
50 x $20 = 1,000
50 x $23 = 1,150
50 x $30 = 1,500
50 x $4g°5rABiked by PDF Combine (Unregistered Version)
© mafwafﬁegggg@;ﬁéhe watermark, please register
$15 $850.90
20 1,000.00
23 1,150.00
30 1,500.00
45 2,250.00
As the share price increases the bond will start trading at a premium to the pure bond value
due to the increased probability of a profitable conversion. At higher prices the bond will
trade at its conversion value.
(d) The minimum bond value is $850.90. The bond will not sell for less than the straight bond

value, but could sell for more.

P16-13. LG 4: Determining Values—Convertible Bond
Challenge

(b)

(b)

Straight Bond Value

YebrOIMN HNGENEY ]
1115ff youl%ggnt to réﬁég)ve the \%I%i%gmark, please register

$832.75 $832.74

Conversion value

$9.00 x 80 = $720
12.00 x 80 = 960
13.00 x 80 = 1,040
15.00 x 80 = 1,200
20.00 x 80 = 1,600
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(epmbined by PDF Combine (Unregistered Version)

Share Price Bond Value

If yorgyggnttoreoye the wWate Ak RIS ase e sis She)

12.00 960.00
13.00 1,040.00
15.00 1,200.00
20.00 1,600.00

As the share price increases the bond will start trading at a premium to the pure bond value
due to the increased probability of a profitable conversion. At higher prices the bond will
trade at its conversion value.

(d)

Value of a Convertible Bond

Combined l:l)%OPDF Combine (Unregistered Version)
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Implied prlc%?gll warrants = Price o?bond WI% warrants — traldhpbon value g
. Implied Price of all warrants
Price per warrant =
Number of warrants
Straight Bond Value:
Solution
Bond Years Payments Factors PV Calculator
A 1-15 $120 6.462 (13%) $775.44
15 1,000 0.160 160.00
$935.44 $935.38
B 1-10 $95 5.650 (12%) $536.75

Cdthbined BY°PDF Combiité

(Unrgishlred Veggion)

C 19 8, '
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$460.15 $460.18
D 1-20 $110 7.469 (12%) $821.59
20 1,000 0.104 104.00
$925.59 $925.31
Price Per Warrant:
Price with Straight Implied Number Price per
Bond Warrants - Bond Value = Price + of Warrants = Warrant
A $1,000 - $935.44 = $64.56 = 10 = $6.46
B 1,100 -  858.75 = 24125 = 30 = 8.04
C 500 - 460.15 = 39.85 + 5 = 7.97
D 1,000 - 92559 = 74.41 = 20 = 3.72

P16-15. LG 5: Evaluation of the Implied Price of an Attached Warrant
Challeng€ombined by PDF Combine (Unregistered Version)

(a) Straight Bond Value

If you want to remove the watermark, pieaseregister

Years Payments PVIF (13%) PV Solution
1-30 $115 7.496 $862.04
30 1,000 0.026 26.00
$888.04 $887.57

(b) Implied price of all warrants
Implied price of warrant

Implied price of warrant =

$111.96

(Price with warrants — Straight Bond Value)
$1,000 — $888.04
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(d) The implied price of $11.20 is below the theoretical value of $12.50, which makes the bond

an attractive investment.

P16-16. LG 5: Warrant Values
Challenge
@ TVW = (Po-E)xN
TVW = ($42-$50) x 3 =
TVW = ($46 - $50) x 3 =
TVW = ($48 -$50) x 3 =
TVW = ($54 - $50) x 3 =

-$24
-$12
-$6
$12

Aoibn E3H DTS Cotdbine (Unregistered Version)
TVW = ($62-$50) x 3 = $36
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(b)
Common Stock Price versus Warrant Price
60 -
50 -
401 Market
30 - Value \
Value of 20 1 ¢ Theoretical
Warrant ($) 5 . Value
O Ll L) L) L) 1
40 45 50 55 60 65 70
-10 -
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It tends to support the graph since the market value of the warrant for the $50 share price
appears to fall on the market value function presented in the table and graphed in part (b).
The table shows that $50 is one-third of the way between the $48 and the $54 common
stock value; adding one-third of the difference in warrant values corresponding to those
stock values (i.e., ($18 — $9) + 3) to the $9 warrant value would result in a $12 expected
warrant value for the $50 common stock value.

The warrant premium results from a combination of investor expectations and the ability
of the investor to obtain much larger potential returns by trading in warrants rather than
stock. The warrant premium is reflected in the graph by the area between the theoretical
value and the market value of the warrant.

(©)

(d)
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due to the fact that as time diminishes, the possibilities for speculative gains likewise decline.
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P16-17.LG 5: Common Stock versus Warrant Investment

Challenge
(@) $8,000 + $50 per share = 160 shares
$8,000 + $20 per warrant = 400 warrants
(b) 160 shares x ($60 — $50) = $1,600 profit ~ $1,600 + $8,000 = 20%
(c) 400 shares x ($45 —$20) = $10,000 profit $10,000 + $8,000 = 125%

(d)

Ms. Michaels would have increased profitability due to the high leverage effect of the
warrant, but the potential for gain is accompanied with a higher level of risk.

P16-18.LG 5: Common Stock versus Warrant Investment
Challenge  Combined by PDF Combine (Unregistered Version)

(@)

(b)

(©)

(d)

$6,300 + $30 per share =210 shares purchased
210 shard{ x/($82w 48() tosd20mmofit thesazatesarnds pbrase register

$6,300 + $7 per warrant = 900 warrants purchased
Profit on original investment = [($4 per share x 2) — $7 price of warrant] = $1
$1 gain x 900 warrants = $900 profit $1 + $7 = 14.29% total gain
Stock (1) $6,300 investment — $6,300 proceeds from sale = $0

(2) 210 shares x ($28 — $30) = -$420 (-6.67%)

Warrants (1) [($2 gain per share x 2 shares) — $7 price of warrant] x 900 warrants
=-$3 x 900 = -$2,700 = —-42.85%
(2) Since the warrant exercise price and the stock price are the same, there is no
reason to exercise the warrant. The full investment in the warrant is lost:
$7 x 900 warrants = $6,300 - $7 + $7=-100%
Warrants increase the possibility for gain and loss. The leverage associated with warrants
results in higher risk as well as higher expected returns.

P16-19. LG 6: Option Profits and Losses

'(;‘tetr_me‘@?)mbined by PDF Combine (Unregistered Version)
ption

A

W)

100 Piiategyri$hishaie t$¥Omove the watermark, please register
$500 — $200 = $300

100 shares x $3/share = $300
$300 - $350 = -$50
The option would be exercised, as the loss is less than the cost of the option.

100 shares x $10/share = $1,000
$1,000 — $500 = $500

—$300; the option would not be exercised.
—-$450; the option would not be exercised.
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$70/share — $62/share= $8/share profit
$8/share x 100 shares = $800
(b) Option transaction:
($70/share x 100 shares) = $7,000
— ($60/per share x 100 shares) = —6,000
— $600 cost of option= —600
profit= $400
(c) $600 + 100 shares = $6/share
The stock price must rise to $66/share to break even.

(d) If Carol actually purchases the stock, she will need to invest $6,200 ($62/share x 100 shares)
(2ndeén petehtiatPBEHGS duth ot Ueowegis s tadhy eptidopuychase, Carol only
risks the purchase price of the option, $600. If the price of the stock falls below $56/share,
ORI fe R0(R. (Relovee ek 'p lesade agkyale of $600 (862 -
$ ) % 100 shares], would exceed the cost of the op on) Due to'Tess risk exposure with the
option purchase, the profitability is correspondingly lower.

P16-21.LG 5: Put Option

Intermediate

(@) (%45 - $46) x 100 shares = -$100
The option would not be exercised above the striking price; therefore, the loss would be the
price of the option, $380.
($45 — $44) x 100 shares = $100
$100 — $380 = -$280
The option would be exercised, as the amount of the loss is less than the option price.

($45 — $40) x 100 shares = $500

$500 — $380 = $120

($45 — $35) x 100 shares = $1,000

$1,000 - $380 = $620 .
Gombinsd by EREGembing (Wnresisteed Version)
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P16-22. Ethics Problem
Challenge

When a company issues a stock and sells it at market price and keeps the proceeds then it
increases the number of shares outstanding and dilution of earnings takes place. However, when
the company issues stock to acquire assets, or pays a part of operating costs, these costs become
expenses. Similarly, when the company issues stock in exchange for options to be exercised by
employees below the market price, this is equivalent to issuing the stock at the market price and
paying the difference to the employees in cash, which is clearly an expense.
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