SUMMARY CHAPTER 5
RESIDUAL INCOME VALUATION

o

Residual income Iz cakulated as net income minus a daduction for the cost of
aquity capital. The deduction is called the equity charge, and i equal to equity
capital multiplied by the required rate of retum on aquity (the cost of equity capital
in percent).

Economic value added (EVA) Iz a commerclal Implementation of the rasidusl

& income concept. EVA = NOPAT - {C% X TC), whare NOPAT is net operating profit

after taxes, C% is the percent cost of aquity capital, and TC aquals total capital.
Residual incoma models (including commercial implementations) ara usad not
only for equity vaiuation but also to measure internal corporate performance and
for determining executive compansation.

Wa can forecast per-share regidual income as forecastad eamings per sharm
minus the required rate of retum on equity multiplied by baginning book value per
share, Atematively, we can forecast per-share residual Income as beginning book
value per share multiplied by the difference between forecasted ROE and the
raguired rata of raturn an edquity,

According to the residual income modal, the intringic value of a shara of common
stock is the sum of book value per share and the present value of expacted future
per share residual income. According to the resldual income model, equivalent
mathematical expressions for intrinsic value of a common stock are

VomBo+ 3 Fh_op, o T BB g | EOE 0By
o (41 = 0+ = 1+
Where
¥V, = valueof ashare of stock today (t =0)
B, = current per share book value of equity
B, =expected pershare book value of equity at any time t
r=required rate of return on aquity (cos t of equity)
E, = expected eamnings pershare for period t
RI, = expected per share residoal income, equal to E, =B, or(ROE=0R, |
in most cases, value is recognized earlier in the residual income model comparad
with other pres..t value models of stock value such as the dividend discount
model,
Strengths of the residual income model include the following:
o Terminal values do not make up a large portion of the value relative 1o other
models.
o The models use readlly avallable accounting data.
o The models can be used in the absenca of dividends and near-term
positive: free cash flows,
o The models can be used when cash flows are unpredictable.
Weaknesses of the residual income modeal includa the following:
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o These modals are bagad on accounting data that can be subject to
manipulation by managemant.

o Accounting data used as inputs may requira significant adjustments,

o The models require that the clean surplus relation holds, or that the analyst
makes appropriate adjustmants when the clean sumlus relation does not
hold.

The: residuat income model is most appropriate in the following cases:

o acompany is not paying dividends or it it exhibits an unpredictable dividend
pattern.

o acompany has nagative free cash flow many years out but I3 axpected to
generate positive cash flow at some point in the future,

o there iz a great deal of unceartainty in forecasting terminal values.

Tha fundameontal determinants gr drivars of residual income are book value of
equity and returm o equity.

Residual income valuation is most closaly related to PIB. When the present value
of expacted future residual incoma is positive (negativa), the justified PIB baged
an fundamentals is greater than (less than) 1.

When fully consistent assumptions are used 1o forecast earnings, cash flow,
dividends, book value, and residual income through a full set of pro forma
{projectad) financial staterments, and the same raquired rate of returm on equity is
used as the discount rate, the same estimate of value should result from a residusl
income, dividend discount, or free cash flow valuation. In practice, howavar,
anafysts may find one model much easier to apply and possibly arrive at different
valuations using the different models.

The residual intome model assumes the claan surplus relation

@® B, =B_ +E -D,

In gther terms, the ending book value of equity equals the beginning book value
plus earnings less dividends, apart from ownership transactions.
In practice, to apply the residual income madel most accurataly, the analyst needs
o to adjust book valus of common equity for off-balance-shaet tams; and
o adjust reported net income to raflact clean surplus accounting, whera
nacessary,
Continuing residual income is residual income after the forecast horizon.
Fraquently, one of the following assumptions concerning continuing residual
Income is made:
o Residual income continues indefii.tely at a positive level,
o Residual income is zaro from the terminal year forward,
o Residual income declines to zero as ROE revens to the cost of equity over
tima.
o Residual income declines to some mean level.
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PROBLEMS

1. Basad on the following information, datermine whether Vertically Integrated
Manufactunng (VIM) eamed any residual i income for its shareholders in 2001:
VIM had total assets of $3,000,000, financad with twice as much debt capial
as equity capital,
- VIM's pratax cost of debt is 6 percent and cost of equity capital is 10 parcant.
- VIM had EBIT of $300,000 and was taxed at a rate of 40 parcent.

2. Using the fallowing information, estimate the intrinsic value of VIM's common stock
uging the residual income model;
- VIM had total assets of $3,000,000, financed with twice as much debt capital as
equity capital.
= VIM's pratax cost of debt is 6 percant and cost of equity capital Is 10 parcent.
- VIM had EBNT of $300,000 and was taxed at a rate of 40 percent. EBIT is
expected to continue at $300,000 indefinitaly.
- VIM's hook value per share is $20.
- VIM has 50,000 shares of common stock outatanding.

3. Palmeatto Stasl, Inc. (PS1) maintaing a dividend payout ratic of BO parcent because of
its limited opportunities for expansion. Its retun on equity is 15 percent. The required rate
of retum on PSI equity is 12 percent, and its long-term growth rate is 3 parcaent,

Campute the justified P/B based on forecasted fundamentals, consistent with the
residual income model and 8 constant growth rate assumption,

4. Bacause NewMarket Products (NMP) markets consumer staplas, it is able to make
use of considerable debt in its capital structure; specificaily, 90 percent of the company's
total assets of $450,000,000 are financed with dabt capital. Its cost of debt is 8 percent
before taxas, and its cost of equity capital is 12 percent. NMP achlaved a pratax income
of $5.1 million in 2001 and had a tax rate of 40 percent, What was NMP's rezidual
income for 20017

9. In 2002, Smithson-Williams Investments (SWI) achieved an operating profit after
taxes of €10 million on total assets of €100 million. Half of its assets were financed
with debt with a pretax cost of 9 parcent. its cost of equity capital is 12 parcent, and its
tax rate is 40 percent. Did SWI achleve a positive residual income?
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6. Calculats the economic value added (EVA) or residual income, as requested, for each
of the following:

A. NOPAT = $100

Beginning book value of debt = $200
Baginning book value of aquity = $300
WACC = 11 parcant

Calculate EVA.

B. Net income = €5.00

Dividends = €1.00

Beginning book value of equity = €30.00
Required rate of returm on equity = 11 percent
Calculate residual income.

C. Return on squity = 18 parcent

Required rate of return on equity = 12 percent
Beginning book value of equity = €30.00
Calculate rasidual incorme.

7. (Adapted from 2000 CFA Level 1 exam) Jim Martin is using economic valus added
{EVA} and market value added (MVA) to measure the performance of Sundancl. Martin
usas the fiscal 2000 information below for his analysis.
- Adjusted net aperating profit after tax (NOPAT) is $100 million.
- Tatal capital is $700 million (nc debt).
- Closing stock price is $26,
- Sundanci has 84 million shares outstanding.
- The cost of equity is 14 percent,
Calculate tha following for Sundanci. Show your work.
A, EVA for fiscal 2000
B. MVA ag of fiscal yoear-and 2000

8. Protacted Steel Corporation (PSC) has a book value of $6 per share. PSC is expected
to eam $0.60 per share foravar and pays out all of itz aamings as dividends. The
raguired rate of return on PSC's equity is 12 percent. calculate the value of the stock
using the following:

A. Dividend discount madel

B. Assidual income model
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9. Notable Books (NB) is a famlly-controlled company that dominates the retall book
market. NB has book value of $10 per shars, is expected to gam $2.00 forever, and
pays out all of its eamings as dividends. Its required refurn on equity is 12.5 percent.
Place a value on the stock of NB using the following:

A. Dividend discount model

B. Residual income modal

10, Simonson Investment Trust International (SIT1) is expected to earm $4.00, $5.00, and
$8.00 for the next three years, S1T| will pay annual dividends of $2.00, $2.50, and 20.50
in each of these years. The last dividend includas the liquidating payment to
shareholders at the end of Year 3 when the trust terminates. SITI's book value is 58 par
share and its required return on aquity is 10 percent.
A, What is the current value per share of SIT] according to the dividend discount
model?
B. Calculate per-share book value and residual income for SITI for each of tha
next 3 years and use those results to find the stock's value using the residual
income modal.
C. Calculate retum on equity and use it as an input to the residual income model
to caleulate SITI's vaiue.

11. Foodsco Incomporatad (FI), a leading distributor of food products and materials to
restaurants and other institutions, has a remarkably steady track record in terms of both
return an equity and growth. At year-and 2000, Fl had a book value of $30 per share. For
the foreseeable futura, you expect the company to achisve a ROE of 15 percent {on
trailing book value) and to pay out one-third of its sarnings in dividends. Your required

raturn is 12 percent. Forecast Fl's residual income for the year ending 31 December
2005,

12. Lendex Elactronics {LE) has had a great deal of turnover of top managemant for
several years and was not followed by analysts during this period of turmoil, Becauss the
company's performance has baen improving steadily for the past three years, tachnology
analyst Siave Kent recently reinitiated coverage of LE, A meeting with management
confirmed Kent's positive impression of LE's operations and strategic plan.

Kent decldes L E merits turther analysis.

Careful axamination of LE's financial statements revealed that the company had
negative other comprehensive income from changes in the value of avallable-for-sale
securities in each of the past five years. How, if at all, should this observation about LE's
othar comprehansive income affect the figures that Kent uses for the company's ROE
and book value for those years?
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13. Retall fund manager Seymour Simms is considering the purchase of shares in upstart
retailer Hot Topic Stores (HTS), The current book value of HTS is $20 per share, and its
market price is $35. Simms expects lang-term ROE to be 18 percent, long-term growth to
be 10 percent, and cost of equity to be 14 percent. What conclusion would you expact
Simms to amive at if he uses a single-stage residual income model to value these
shares?

14, Dayton Manufactured Homes {DMHM) bullds prefabricated homes and moblle homes.
Both favorable demographics and the likelihood of slow, steady Increases in market
sharg should enable DMH to maintain its ROE of 15 percent and growth rate of 10
parcant sver tima. DMH has a book value of $30 per share and the requirad rate of return
on s aquity is 12 parcent. Compure the value of its equity using the single-stage residual
ncome model.

15. Use the following inputs and the finite horizoh form of the residual income modeal to
compute the valua of Southem Trust Bank (STB) shares as of 3 1 December 2001:
- ROE will continue at 15 percent for the next five years (and 10 percent thereafter)
with all eamings reinvested (no dividends paid).
- Cost of Equity = 10 parcant.
- By =$10 per share (at year-and 2001).
- Premium over book value at the end of five years will be 20 percent.

For Problems 16 and 17, usa the following data for Taiwan Semiconductor
Manufacturing Lid. (TSM). Refer to Equation 5-8 In the text.
- Current price = TWDS 1.
- Cost of equity = 14.33 parceant.
- Five-year foracast of growth in book value = 22 percent,
- Book value per share = TWD16.47.
- Analyst EPS foracasts are TWD2.07 for 2002 and TWD4.81 for 2003.
- Analysts expect ROE to stabilize at 25 percent from 2002 through 201 1, and then
dacling to 20 percent through 2022 in Problem 16 and 2023 in Problem 17,
- As of tha beginning of 2002, an analyst estimates tha intrinsic value using the |
residual income model as TWD59.18 with the zero preémium shown in Example 6-
10.

16. I’ he above analysls, the analyst uses the multistage residual ingome madal and
asst - 5 that TSM's ROE will fade toward the cost of equity capital after 2022, How
waoule er conclusion about TSM's valuation change if she balieved that the persistenca
parameter for this company should be 0.90 (rather than 0.80) bacause of patent
protection for some of TSM's tachniology?
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17. Having completed the revised analysis, which gives TSM greater credit for its
patented technology, the analyst realizes that the changes warrant an additional
adjustment.

Although she generally employs a 20-year time frame when implementing the
multistage residual income model, she balievas that the TSM's ROE will remain at

20 parcant through 2023 befora fading toward the cost of aquity capital, (Recall she is
now using a persistence paramater of 0.90.) How does this extension of the perlod
with above-normal HOE alter her valuation of TSM?

18. Shunichi Kobayashi is valuing United Parcel Service (NYSE: UPS). Kobayashi has
made the following assumptions:
- Book value per share s estimated at $9.62 on 3 1 December 2001,
- EP3 will be 22 percent of the beginning book value par share for the next elght
years,
- Cash dividends paid will be 30 percent of EPS.
- Atthe end of the eight-year period, the market price per shara will be three times
the book value per shara,
= The beta for UPS is 0.60, the risk-free rate is 5.00 percent, and the equity risk
premium is 5.50 percent,
The currant market price of UPS is $59.38, which indicates a current PIB of 6.2.
A. Prepare a table showing the beginning and ending book values, net income,
and cash dividends annually for the eight-year period,
B. Estimate the residual income and the presant value of residual income for the
eight years.
. Estimate the value per share of UPS stock using the residual income maodel,
D. Estimate the vailua per share of UPS stock using the dividend discount
modal:?How tdoes this value compare with the estimate from the residual income
model’

19. Boeing Company (NYSE: BA) has a current stock price of $49.86. it also has a PIB of
3.57 and book value per share of $13.97, Assume that the single-stage growth model is
appropriate for valuing BA. Boeing's beta is 0.80, the risk-free rate is 5.00 percent, and
the equity risk pramium is 5.50 parcent,

A. If the growth rate is 6 percent and the ROE is 20 percent, what is the justified P/B

for Boaing?

giéf? the growth rate 15 6 percent, what AQE is required to vield Boelng's currant

C. If the ROE is 20 percent, what growth rate is required for Boaing to have its current
P/mB?
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Chapter 5 — Residual Income Valuation

Solutions
1. Yes, VIM eamed a positive residual income:
EBIT 300,000
Interest 120,000 (2,000,000 x 6%)
Pretax income 180,000
Tax expense 72,000
Net income 108,000

Equity charge = Equity capital x Required retum on equity
=(1/3%3,000,000) x 0.10
= 1,000,000 > 0.1¢ = 100,000

Residual income = Net income — Equity charge
= 108,600 — 100,000 = 8,000

2. According to the residual income model, intrinsic value for a share of common
stock equals book value per share plus the present value of expected future per-
share residual income. Book value per share was given as $20. Noting that debt is
(2/3){($3,000,000} = $2,000,000 so that interest is $2,000,000 x 6% = $120,000,
we find that VIM has residual income of $8,000 calculated {as in Problem 1) as
follows:

Residual income = Net income — Equity charge

= [{EBIT - Interest){1 — Tax rate})

— [(Equity capital){Required refurn on equity)]

= {(3300,000 — $120,000)({ — 0.40)] - [($1,000,000%0.10})

= $108,000 — $100,000

= $8,000
Therefore, residual income per share is $8,000/50,000 shares = $0.16 per share.
Because EBIT is expected to continue at the current level indefinitely, we treat the
expected per-share residual income of $0.16 as a perpetuity. With a required -
return on equity of 10 percent, we have

Intrinsic value = $20 + $0.16/0.10 = $20 + $1.60 = $21.60

3. With g =5 x ROE= (i ~ 0.80)0.15) = (0.20)(0.15) = 0.03,
PB  =(ROE-g)(r—g)
= (0.15 - 0.03)/(0.12 - 0.03)
= 0.12/0.09 = 1.33
or
PB  =1+(ROE-#)f{r—g)



=1+ (0.15 - 0.12)/{0.12— 0.03)
=1.33

In this problem, interest expense has already been deducted in arriving at NMP's
pretax income of $5.1 million. Therefore,
Net income = Pretax income x (1 ~ Tax rate)
= $5.1 million x (1 - 0.4)
=$5.1 % 0.6 = $3.06 million
Equity charge: Total equity x Cost of equity capital
= (0.1 x 3450 million) = 12%
= §45 million x 0.12 = $5,400,000
Residual income = Net income - Equity charge
= $3,060,000 - $5,400,000 = -$2,340,000
NMP had negative residual income of -$2,340,000 in 2001.

To achieve a positive residual income, a company’s net operating profit after
taxes as a percentage of 1ts total assets can be compared with the weighted-
average cost of its capital. For SWT: ‘
NOPAT/Assets = 10 million/100 miilion = 10 percent
WACC = {0.5)(After-tax cost of debt) + (0.5)(Cost of equity)
= {0.5)(0.09} {0.6) + (0.5%0.12)
= {0.5)0.054) + (0.5)(0.12) = 0.027 + (.06 = 0.087 = 8.7%
Therefore, SW1’s residual income was positive. Specifically, residual income
equals {0.10 - 0.087) x €100 million =£1.3 million.

A EVA =NOPAT - WACC * (Beginning book value of assets}
=100 — (11%) = (200 + 300) = 100 — {11%)(500) = $45

B Eu nll..m._| Hmul“_
5.00 — (11%)(30.00) = 5.00— 3.30 = €1.70

C. R1;

{ROE, -+ x B,
= (18%— 12%) x (30) = €1.80

A, Economic value added = Net operating profit after taxes — (Cost of capital
x Total capital) = $100 million - (14% x $700 million) = $2 million. In
the absence of information that would be required to caiculate the
weighted average cost of debt and equity, and given that Sundanci has no
long-term debt, the only capital cost used is the required rate of Teturn on
equity of 14 percent.

B. Market value added = Market value of capital — Total capital
$26 stock price x 84 million shares — $700 million = $1.48 billion

A Because the dividend is a perpetuity, the no-growth form of the DDM is
applied as follows:



10.

EU_ = Nfr
= §0.60/0.12 = §5 per share

According to the residual income model, ¥, = Book value per share +
Present value of expected fiuture per-share residunal income.

HN.._.H” E- H.._W__.I__
= 0.60 — (0.12)(6) = -$0.12

Present value of perpemal stream of residual income equais

RL/r=-$0.12/0.12 = -$1.00
¥o=$6.00 - $1.00 = $5.00 per share

According to the DDM, ¥g= D/r for a no-growth company.

Vo= $2.00/0.125 = $16 per share

Under the residual income model, ¥5= By + Present value of expected

future per-share residual income:
=32 - (0.125)510) = 84,75

Present value of stream of residual income = RI/#

={.75/0.125 =36
Vo= $10 + 56 = $16 per share

Fa = Present value of the future dividends

= 2/1.10 + 2.50/41.1)* + 20.50/(1.1)°

=51.818 +32.066 + $15.402 = $19.286

The book values and residual incomes for the next three years are:

Year 1

Beginning book value 8.00
Retained earnings (Net income - 2.00

Dividends)

Ending book value 10.00
Net income 4.00
Less equity charge (» x Book value) .80
Residual income 120

Vo= 8.00+3.20/1.1 + 4.00(1.17 + 6.7541.1)
Vo= 8.00 +2.909 + 3.306 + 5.071 =$19.286

2
10.60
2.50

12.50
5.00
1.00
4.00

3
12.50
{12.50)

0.00
8.00
1.25
6.75



i1

12.

Year 1 2 3

Net income 400 500 8.00

Beginning book value 800 10,00 1250

Return on equity (ROE) 50% 50% 64%

ROE -~ 0%  40% 54%

Residual income {ROE - ») x Book 3.20 4.00 6.75
value

Vo= 8.00+3.20/1.1 + 4.001.1Y + 6.75/1.1)°
Fo=8.00 +2.909 + 3.306 + 5.07] = $19.286

Note: Because the residual incomes for each year are necessarily the same
in Parts B and C, the results for stock valuation are identical.

Year 2001 2002 2005
Beginning book value 3000 33.00 43.92
Net income = ROE x Book value 4.50 493 6.59
Dividends 1.50 i.65 2.20
Equity charge (r x Book value) 3.60 396 527
Residual income 0.90 0.99 132
Ending book value 33.00 3630 4832

The table shows that residual income in Year 2001 is $0.90, which equals Book
velue (beginning of year} x (ROE - r) = $30 x (0.15 - 0.12) = $0.90. By
examining the Year 2002 column, one can see that residual income grew by 10
percent to 30.99, which follows from the fact that growth in residual income
relates directly to the growth in net income as this company is configured. When
both net income and dividends are a function of book value and return on equity
is constant, then growth can be predicted from £= {ROE)(1 - Dividend payout
ratio). In this case, g = 0.15 x {1 - 0.333) =0.10 or 10 percent. Net income and
residual income will grow by 10 percent annually.

Therefore, residual income in Year 2005 = (Residuzal income in Year
2001) x (1.1)". Residual income in Year 2005 = (.90 x 1.4641 = $1.32,

When items such as changes in the value of availabie-for-sale securities bypass
the income statement, they are generally assumed to be gon-operating items that
will fluctuate from year to year, although averaging to zero over a period of vears.
The evidence suggests, however, that changes in the value of available-for-sale
securities are not averaging to zero but are persistently negative. Furthermore,
these losses are bypassing the income statement. It appears that the company is
either making an inaccurate assumption or misleading investors in one way or
another. Accordingly, Kent might adjust LE’s income downward by the amount
of loss for other comprehensive income for each of those years, RCE would then



13.

14,

15,

16.

decline commensurately. LE’s book value would no? be misstated because the

decline in the value of these securities was already recognized.

Vo

¥o

Year
2001
2002
2003
2004
2005
2006

MetIncome  Ending Book ROE

(Projected)

150
1.73
1.6
229
263

= By + [(ROE - r)/(r—g)) % By

= §2¢ + [{(.18 — 0.14)/(0.14 - 0.106)] = 320
=$20 + 1.0 {$20) = $40
Simms will probably conclude that the shares are somewhat undervalued.

= B +{(ROE -r) x Bol{r— )
=30 +(0.15-0.12) x 30/(0.12 - 0.10)
=30+ 45 =375 per share

Value
10,00
11.50
13.23
1522
17.51
20.14

(%)

15
15
15
15
15

{in currency)

1.00
1.15
1.32
1.52
1.75

Using the finite horizon form of residual income valuaiion,
Vs = By + Sum of discounted RIs + Premium (also discounted to present)

= $10+ $2.51 + (0.26)(20.14)/(1.10)°
=310+ $2.51 + $2.50=315.01

The present value of the terminal value would then be
RI; /(1 +r—@X1 +17"=48.86/1 +0.1433 - 0.90)(1.14337" = 13.79

Equity Charge  Residuat

Incomne

0.50
0.58
0.57
0.77
0.88

PV of RI

045
0.48
0.50
0.53
0.55
251

Total value is 59.18 + 13.79 = TWD72.97. The analyst would again conclude that
TSM’s shares are overvalued.



7.

18.

The vaiue of TSM for the forecast pericd would be

NetIncome  Book Forecast ROE  Cost of Equity Ecpity charge Residual
Year {Projected) Value (beg. equity, %} {%4) TWD Income PV of RI Tota
2001 16.47 1647 £2.13
2002 207 18.54 12.57 14.33 238 ~0.29  (0.25)
2003 4.81 23.35 25.94 14.33 2.66 215 1.65
2004 5.84 25.19 23.00 14.33 3.35 249 i.67
2005 7.30 36.48 25.00 14.33 418 3. 1.82
2006 9.12 45.61 2500 14.33 523 339 1.99
2007 i1.40 Frm 25.00 1433 6.54 4.87 218
2008 1425 71.26 25.00 14.33 8.17 6.08 .38
2009 1781 39.07 25.00 14.33 10.21 7.60 260
20010 2227 ii1.34 2500 14.33 12.76 .50 285
201 27.84 13318 25.00 14.33 15.96 1188 311
2012 2784 167.01 20,00 14.33 19.94 7.89 1.81
013 3340 200.41 20,00 14.33 2393 947 1.9G
2014 40.08 240.50 20.00 14.33 28.72 11.36 1.99
2015 4310 2BB.60 2000 14.33 3445 1364 200
2016 5772 346,32 20.00 14,33 41.36 1636 220
2017 6925 415.58 20,00 14.33 48.63 i%6d 230
18 8312 49870 20.60 14.33 59.55 2356 242
019 994 59843 20,00 14,33 71.46 28.28 254
2020 11969 71812 20,00 14.33 85,76 3393 266
2021 14362  861.75 20.00 1433 102.9] 4072 280
2022 17235 1034.10 20,00 14.33 123.49 4886 293
2023 206.82 12409} 20,00 14.33 148,19 58.63

The present value of the terminal value would then be
RIp(1+r~w) (1+™"'=58.6341 +0.1433 - 0.90)(1.1433)7 = 14.47

Total value is 62.11 + i4.47 = TWD76.58. The

TSM's shares are overvalued,

A

The table below shows caiculations for book val

ues, net income, and

analyst would again conclude that

dividends,
Beginning ~ Net Ending  Residual

Year Book Value Income Dividends Book Value Income PV ofRI
1 9.620 2116 0.635 11.101 i.318 1.217
2 11.14% 2.442 0.733 12811 1.521 1.297
3 12.811 2.81% 0.846 14.784 1.755 1.382
4 14,784 31252 0.975 17.061 2.025 1.472
5 17.061 3.753 1.126 19.688 2337 1.569
6 19.688 4,331 1.299 22.720 2.597 1.672
7 22.720 4.098 1.500 26.219 3113 1.781
8 26.219 5.768 1.730 30,257 3.592 1.898




For each year above, net income is 22 percent of beginning bopk value.
Dividends are 30 percent of net income. The ending book value is the
beginning book value plus net income minus dividends.

Residual income is Net income ~ Cost of equity (%) * Beginning bock
value. To find the cost of equity,

r=Rp+ B E{Rp) — Rr] = 5% + {0.60X5.5%) = B.30%

For Year 1 in the table above,

Residual income = 2.116 — (8.30%)(9.62) = 2.116 - 0.798 = $1.318
This same calculation is repeated for Years 2 through 8. The final column
of the table gives the present value of the calculated residual income,
discounted at 8.30 percent.

To find the stock value with the residual income method, we use the
equation
v =B, +Mﬁm -rB,_ L_ E —B,
= A+ m +ry

In this equation, By is the current book value per share of $9.62. The sum
of the present values of the eight years’ residual income is the sum of the
present values of the residual incomes in the table above, $12.288. We
need to estimate the final term, the present value of the excess of the
terminal stock price over the terminal book value. The terminal stock price
is assumed to be 3.0 fimes the terminal book value, or Pr= 3.0{30.257} =
$90.771. Pr— Bris 90.771 - 30.257 = $60.514. The present value of this
arnount discounted at 8.30 percent for eight years is $31.976. Adding these
terms together gives a stock price of Vo =9.62 + 12.288+ 31.976 =
$53.884.

The appropriate DDM expression is
L bq hﬁ_ﬂ
V,=Y. + -
o l+r) (1+r)
We have calculated the dividends and terminal stock price above.
Discounting them at R 30 percent would give the value of the stock:

Year Dividend PV of Dividend

] 0.635 0.586
2 0.733 0.625
3 0.846 0.666
4 0.976 0.709
5 1.126 0.756
6 1.299 0.805
1 1.50G 0.858
8 1.730 0.914
All 5.519
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The present value of the eight dividends is $5.92. The terminal stock price
is assumed to be $90.771, which is worth $47.964 discounted at 8.30
percent for eight years. The value for the stock, the present value of the
dividends plus the present value of the terminal stock price, is Vg = 5.92 +
47.964 = 353.884. The stock values estimated with the residual income
medel and the dividend discount model are identical. Because they are
based on similar financial assumptions, this equivalency is expected. Even
though the recognition of income differs between the two models, their
finat results are the same.

The justified P/B can be found with the folfowing formula:
¥ ROE-r
—=1+
By F-g

ROE is 20%, g is 6%, and 7 = Rr + BLE(Ry) — Rr] = 5% + (0.80)(5.5%) =

9.4%. Substituting in the values gives a justified P/B of

B _,,020-0004
B, 0.094-0.06

The assumed parameters give a justified P/B of 4. 12, slightly above the
current value of 3.57.

To find the ROE that would result in a P/B of 3.57, we substitute s,
and g into the following equation:
E ROE-—r
—=1+
By F-g

This yields
357=14 ROE - 0.094
0.094 — 0.06
Solving for ROE, after several steps we finally derive a ROE 0f 0.18138
or 18.1 percent. This value of ROE is consistent with a P/B of 3.57.

To find the growth rate that would result in a P/B of 3.57, we use the
expression given in Part B, solving for g instead of ROE:

£ =] ROE-r

By r-g
Substituting in the vaiues, we have

357 = 14 0.20~-0.094
0.094- ¢
Solving for g, afier several steps we obtain a growth rate of 0.05275 or 5.3
percent. Assuming that the single-stage growth model is applicable to
Boeing, the current P/B and current market price can be justified with
values for ROE or g that are not much different from our starting values of
20 percent and 6 percent, respectively.




