IV. Getting Closure in Valuation
N 1

O §ince we canno’g,estimate cash flows forever, we estimate cash flows for a
growth period” and then estimate a terminal value, to capture the value
at the end of the period:

t=N CF :
Value= 3 t . Terminal Value

=] (1+n)" (1+n)"

o When a firm’ s cash flows grow at a “constant” rate forever, the present
value of those cash flows can be written as:

Value = Expected Cash Flow Next Period / (r - g)

where,
r = Discount rate (Cost of Equity or Cost of Capital)
g = Expected growth rate forever.

0 This “constant” growth rate is called a stable growth rate and cannot be
higher than the growth rate of the economy in which the firm operates.
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Getting to stable growth...

0 A key assumption in all discounted cash flow models is the period
of high growth, and the pattern of growth during that period. In
general, we can make one of three assumptions:

o there is no high growth, in which case the firm is already in stable growth

o there will be high growth for a period, at the end of which the growth rate
will drop to the stable growth rate (2-stage)

o there will be high growth for a period, at the end of which the growth rate
will decline gradually to a stable growth rate(3-stage)

0 The assumption of how long high growth will continue will depend
upon several factors including:
o the size of the firm (larger firm -> shorter high growth periods)
o current growth rate (if high -> longer high growth period)

O barriers to entry and differential advantages (if high -> longer growth
period)

Aswath Damodaran
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Choosing a Growth Period: Examples

Pixar animated characters &
Star Wars.

fading there.Competitive
advantages in India are
fading but
Landrover/Jaguar has
strong brand name value,
giving Tata pricing power
and growth potential.

Disney Vale Tata Motors Baidu
Firm size/market | Firm is one of the largest The company is one of [ Firm has a large market [ Company is in a
size players in the entertainment the largest mining | share of Indian (domestic) | growing sector (online
and theme park business, but | companies in  the | market, but it is small by | search) in a growing
the businesses are being world, and the overall | global standards. Growth is | market (China).
redefined and are expanding. | market is constrained | coming  from  Jaguar
by limits on resource | division in  emerging
availability. markets.
Current  excess | Firm is earning more than its [ Returns on capital are | Firm has a return on capital | Firm earns significant
returns cost of capital. largely a function of | that is higher than the cost | excess returns.
commodity prices. | of capital.
Have generally
exceeded the cost of
capital.
Competitive Has some of the most Cost advantages | Has wide Early entry into &
advantages recognized brand names in the | because of access to [ distribution/service knowledge of the
world. Its movie business now | low-cost  iron  ore | network in India but Chinese market,
houses Marvel superheros, reserves in Brazil. competitive advantages are | coupled with

government-imposed
barriers to entry on
outsiders.

Length of high-
growth period

Ten years, entirely because of
its strong competitive
advantages/

None, though with
normalized  earnings
and moderate excess
returns.

Five years, with much of
the growth coming from
outside India.

Ten years, with strong
excess returns.
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Valuing Vale in November 2013 (in US dollars)
Let's start with some history & estimate what a normalized year will look like

Year Operating Income (S) | Effective tax rate [BV of Debt [BV of Equity | Cash |Invested capital | Return on capital

2009 $6,057 27.79% $18,168 $42,556 |$12,639 $48,085 9.10%

2010 $23,033 18.67% $23,613 $59,766 |5$11,040 $72,339 25.90%

2011 $30,206 18.54% $27,668 $§70,076 | $9,913 $87,831 28.01%

2012 $13,346 18.96% $23,116 $78,721 $3,538 $98,299 11.00%

2013 (TTM) $15,487 20.65% $30,196 $75,974 | $5,818 $100,352 12.25%

Normalized $17,626 20.92 % 17.25%

Estimate the costs of equity & capital for Vale
% of revenues [ERP

Unlevered US & Canada 490% 5.50%
beta of Peer Group | Value of | Proportion Brazil 16.90% 350%
Business | Sample size | business Revenues EV/Sales Business of Vale Rest of Latin America 1.70% 10.09%
Metals & Mi 48 0.86 $9,013 1.97 $17,739 16.65% China 37.00% 6.94%
Iron Ore 78 0.83 $32,717 2.48 $81,188 76.20% Tapan 1030% 6.70%
Fertilizers 693 0.99 $3,777 1.52 $5,741 5.39% Rest of Asia 350% 361%
Logistics 223 0.75 $1,644 1.14 $1,874 1.76% Europe 1720% 6.72%
Vale Operations 0.8440 547,151 5106,543 100.00% Rest of World 350% 10.06%
Market D/E = 54.99% Vale ERP 100.00% | 7.38%

Value of Operating Assets =

252

Marginal tax rate = 34.00% (Brazil)
Levered Beta = 0.844 (1+(1-.34)(.5499)) = 1.15
Cost of equity = 2.75% + 1.15 (7.38%) = 10.87%

Vale's rating: A-

Default spread based on rating = 1.30%

Cost of debt (pre-tax) = 2.75% + 1.30% = 4.05%

Cost of capital = 11.23% (.6452) + 4.05% (1-.34) (.3548) = 8.20%

Assume that the company is in stable growth, growing 2% a year in perpetuity

Reinvestment Rate =
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g

2%

ROC ~ 17.25%

= 11.59%

17,626 (1 —.2092)(1 — .1159)

(.082 —.02)

= $202,832

Value of operating assets
+ Cash & Marketable Securities =$ 7,133
- Debt

Value of equity
Value per share
Stock price (11/2013)

=3

= $202,832

42,879

= $167,086

=$

=$

32.44
13.57




Estimating Stable Period Inputs after a

high growth period: Disney
- - -

0 Respect the cap: The growth rate forever is assumed to be 2.5%. This is set lower
than the riskfree rate (2.75%).

o Stable period excess returns: The return on capital for Disney will drop from its
high growth period level of 12.61% to a stable growth return of 10%. This is still
higher than the cost of capital of 7.29% but the competitive advantages that
Disney has are unlikely to dissipate completely by the end of the 10th year.

o Reinvest to grow: Based on the expected growth rate in perpetuity (2.5%) and
expected return on capital forever after year 10 of 10%, we compute s a stable
period reinvestment rate of 25%:

0 Reinvestment Rate = Growth Rate / Return on Capital =2.5% /10% = 25%
o Adjust risk and cost of capital: The beta for the stock will drop to one, reflecting
Disney s status as a mature company.
o Cost of Equity = Riskfree Rate + Beta * Risk Premium =2.75% + 5.76% = 8.51%

o The debt ratio for Disney will rise to 20%. Since we assume that the cost of debt remains
unchanged at 3.75%, this will result in a cost of capital of 7.29%

o Cost of capital =8.51% (.80) + 3.75% (1-.361) (.20) = 7.29%
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V. From firm value to equity value per share

1

Approach used To get to equity value per share

Discount dividends per share at the cost

of equity

Discount aggregate FCFE at the cost of
equity

Discount aggregate FCFF at the cost of
capital

Aswath Damodaran

Present value is value of equity per share

Present value is value of aggregate equity.
Subtract the value of equity options given
to managers and divide by number of
shares.

PV = Value of operating assets

+ Cash & Near Cash investments
+ Value of minority cross holdings
-Debt outstanding

= Value of equity

-Value of equity options

=Value of equity in common stock
/ Number of shares
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Valuing Deutsche Bank in early 2008

1 To value Deutsche Bank, we started with the normalized income over the
previous five years (3,954 million Euros) and the dividends in 2008 (2,146
million Euros). We assumed that the payout ratio and ROE, based on
these numbers will continue for the next 5 years:

o Payout ratio = 2,146/3954 = 54.28%
O Expected growth rate = (1-.5428) * .1181 = 0.054 or 5.4%
o Cost of equity =9.23%

Year | Net Income | Payout Ratio | Dividends | PV @ 9.23%

2008 | 4,167 € 54.28% 2262 € 2071 €

2009 | 4,392 € 54.28% 2,384 € 1,998 €

2010 | 4,629 € 54.28% 2513 € 1,928 €

2011 4879 € 54.28% 2,648 € 1,861 €

2012 5,143 € 54.28% 2,191 € 1,795 €

Aswath Damodaran 9,653 €
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Deutsche Bank in stable growth
]

0 At the end of year 5, the firm is in stable growth. We assume that the cost
of equity drops to 8.5% (as the beta moves to 1) and that the return on
equity also drops to 8.5% (to equal the cost of equity).

Stable Period Payout Ratio =1 —-g/ROE =1 —0.03/0.085 =0.6471 or 64.71%

Expected Dividends in Year 6 = Expected Net Incomes *(1+gs:.010)* Stable Payout Ratio
=€5,143 (1.03) * 0.6471 = €3,427 million

Terminal Value = Expected D1V1.dends6 _ 3247 62.318 million Euros
(Cost of Equity-g) (.085-.03)
PV of Terminal Value = Terminal Value_ 62,318

= = 40,079 mil Euros
(1+Cost of Equity ;. grownn)” (1 0923y

Value of equity = €9,653+ €40,079 = €49,732 million Euros

Value of equity per share= ~ Yalue of Equity 49,732 ./ ¢ piros/share
# Shares 4742

Stock was trading at 89 Euros per share at the time of the analysis.
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Valuing Deutsche Bank in 2016

Deutsche Bank: A Crisis Valuation (October 2016)

Risk adjusted assets grows at . —
inflation rate of 1% a year forever. Tier 1 capital ratio increases to 15.67%, the 75th
percentile for all banks
\ | Current 1 2 3 f 5 & 7 8 9 10
Risk Adjusted Assats § 445,570 s as0006|¢ asesa6]s 459,071 |8 4s3k62]¢ ass. 20| ¢ amon2|s 4rnani|s as24ss]s 487.313[s 452186
Expected DOJ Tir 1 Capital Ratio s | 137ax | 13osw [ seams [ 1e3ex | neeom [ aesss | asoax [ asaew | sesx [ 1sem
fine Of $10 | rier Capita sk Adjusted assess* | g5 280 | sovoe | seaanr | gssous | somemo | seen | smose | snuoee | snassr | ersaw | eonane
billions lower Change in regulztory cagital (Tier 1) s6552 | s1503 | sves | evees | osuem | sneos | sams | sugss | simo | e
Tier 1 capital ]sout Equity 54608 | sma81 | eaa75e | sr3m2 | s26.017 | s7n.688 | $79386 [ se1111 | sazeee | sa464q | ¢8s453
today /'
/) [waed e 2370% | -2a8% | 284 | ooe% | noew | sssx | esesx | 7amew | sooes | sy | sewx [
Metincome (Book Equity *ROE)  [¢ (sssifs (sanfs (aoes]s  a3fs 1snafs eses|s saals sow|s esxnfs 2383(¢ suel
Common - Investment in Reguiatory Capital s essals 1s03]s 1619]¢ 1es|s uenfs ueesls ums|s 1rsss 17sofs 1800
~ Equity 143 s m,ssslg ggsels (1smls  (33)s 28mfs 3sie|¢ 4uss|s aepsols seo2¢ 3%
IaneaseS.ln Terminal value of eguity §871.31))
tandem with Present value ¢ (10583) s (012fs (Lamls  ofs  1esls  1ges|s  2120]s  2262]s  23%0]s 36207
Tier 1 capital Cost of equity w0208 w0208 10008 10208 w20 0] sooew]  emse]  aresd  osex] 9w
Cumulative Cost of equity voo]  1oe]  a3se3]  vams]l  1es|  azsss|  1eess]  2asm] 233 2sem
Value of equity today = $31,838.%4
Cost of equity m"l:’“:‘;‘::‘:""" 1’3': Value per share adjusted for
strs a 10.2% | PEMmman 1t 0 probability of catastrophic
(75th percentile — <« failure (bailout) resulting in Return on equily increases (0 5.85% (25th
of banks) & T complete loss of equity. iie of 1 ; .
[Stock price on October 3, 2016=| § _ 13.33 - percentiie of banks) in year 5 and 9,44%
decreases after (cost of equity) in year 10
year 5 to 9.44%
(median across
banks).
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Valuing Tata Motors with a FCFE model in

November 2013: The high growth period

0 We use the expected growth rate of 24.13%, estimated based
upon the 2013 values for ROE (29.97%) and equity
reinvestment rate (80.5%):

0 Expected growth rate = 29.97% * 80.5% = 24.13%

0 The cost of equity for Tata Motors is 13.50%:

Cost of equity = = 6.57% + 0.964 (7.19%) = 13.50%

0 The expected FCFE for the high growth period

Current 1 2 3 4 5
Expected growth rate 24.13% 24.13% 24.13% 24.13% 24.13%
Net Income 98,926 122,794% 152,420 189,194% 234,841% 291,500
Equity Reinvestment Rate 80.50% 80.50% 80.50% 80.50% 80.50% 80.50%
Equity Reinvestment 79,632% 98,845 122,693 152,295% 189,039 234,648
FCFE 19,294% 23,949 29,727 36,899 45,802 56,852
PV of FCFE@13.5% 21,100 23,075% 25,235% 27,597% 30,180
Aswath Damodaran Sum of PV of FCFE = 127,187%
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Stable growth and value....
>

0 After year five, we will assume that the beta will increase to 1 and that
the equity risk premium will decline to 6.98% percent (as the company
becomes more global). The resulting cost of equity is 13.55 percent.

Cost of Equity in Stable Growth = 6.57% + 1(6.98%) = 13.55%

0 We will assume that the growth in net income will drop to 6% and that
the return on equity will drop to 13.55% (which is also the cost of equity).
Equity Reinvestment Rate si.pie growth = 6%/13.55% = 44.28%

FCFE in Year 6 =%291,500(1.06)(1 —0.4428) =X 136,822million
Terminal Value of Equity = X136,822/(0.1355 — 0.06) =X 2,280,372 million

0 To value equity in the firm today

Value of equity = PV of FCFE during high growth + PV of terminal value
=%127,187 + 2,280,372/1.1355°> = X742,008 million

noDividing by 2694.08 million shares yields a value of equity per share of X275.42,
about 40% lower than the stock price of X427.85 per share.
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Baidu: My valuation (November 2013)

Last 12 months Last year
R ¥28,756 1 ¥22,306 Revenue Pre-tax
evenl.Jes. , ] ) growth of 25% a i Sgles tO.
Operating income or EBIT ¥14,009 ¥11,051 year for 5 years, operating ca.p|ta_| ratio Stable Growth
Operating Margin 48.72% 49.54% tapering down margin maintained at g=35%
Revenue Growth 28.92% | to 3.5% in year decreases to 2.64 (current Cost of capital = 10%
- - s ’ 35% over time — {150/ -
Sales/Capital Ratio 2.64 10 level) ROC= 15%;
Reinvestment Rate=3.5%/15% = 23.33%
Terminal Valueqg= 32,120/(.10-035) = ¥494,159
1 3 3 4 5 6 7 8 9 10
Revenue growth 25.00% 25.00% 25.00% 25.00% 25.00% 20.70% 16.40% 12.10% 7.80% 3.50%
Revenues ¥35,945 | ¥44,931 | ¥56,164 | ¥70,205 | ¥87,756 | ¥105,922 | ¥123,293 | ¥138,212 | ¥148,992 | ¥154,207 Term vr
Operating Margin | 47.35% | 45.97% | 44.60% | 43.23% | 41.86% | 40.49% 39.12% 37.74% 36.37% 35.00% y
EBIT ¥17,019 | ¥20,657 | ¥25,051 | ¥30,350 | ¥36,734 | ¥42,885 | ¥48,227 | ¥52,166 | ¥54,191 ¥53,972 EBIT (1-t) 41,896
. Tax rate 16.31% 16.31% 16.31% 16.31% 16.31% 18.05% 19.79% 21.52% 23.26% 25.00% - Reinv 9.776
Operating assets ¥291,618 EBIT (1-0) ¥14,243 | ¥17,288 | ¥20,965 | ¥25,400 | ¥30,743 | ¥35,145 | ¥38,685 | ¥40,938 | ¥41,585 | ¥40,479 FCFF 32120
+ Cash 43,300 - Reinvestment | ¥2,722 | ¥3,403 | ¥4,253 | ¥5316 | ¥6,646 ¥6,878 ¥6,577 ¥5,649 ¥4,082 ¥1,974 ’
- Debt 20.895 FCFF ¥11,521 | ¥13,885 | ¥16,712 | ¥20,084 | ¥24,097 | ¥28,267 | ¥32,107 | ¥35,289 | ¥37,503 | ¥38,505
. ’ | | | | | | | |
Value of equity 314,023 [« | T 1T 1T T 1T 1
/ No of shares 2088.87 -
Value/share ¥150.33 Cost of Caplta' =12.91% (9477) + 3.45% (0523) =12.42% | Cost of capital decreases to
f 10% from years 6-10
Cost of qumty Weights In November 2013,
12.91% Cost of Debt E =9477%D = 5.23% the stock was trading
(3.5%+0.8%+0.3%)(1-.25) = 3.45% - - at ¥160.06 per share.
ERP
Riskfree Rate: 1B?3t5a6 X 6.94%
Riskfree rate = 3.5% + )

T

[ ]
Unlevered Beta for D/E=5.52%
Businesses: 1.30
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Disney: Inputs to Valuation
-

High Growth Phase Transition Phase Stable Growth Phase

Length of Period 5 years 5 years Forever after 10 years
Tax Rate 31.02% (Effective) 31.02% (Effective) 31.02% (Effective)

36.1% (Marginal) 36.1% (Marginal) 36.1% (Marginal)
Return on Capital 12.61% Declines linearly to 10% Stable ROC of 10%
Reinvestment Rate | 53.93% (based on normalized | Declines gradually to 25% | 25% of after-tax operating

acquisition costs) as ROC and growth rates | income.

drop: Reinvestment rate = g/ ROC
=2.5/10=25%

Expected  Growth [ ROC * Reinvestment Rate =|[Linear decline to Stable|2.5%

Rate in EBIT 0.1261*.5393 = .068 or 6.8% Growth Rate of 2.5%
Debt/Capital Ratio | 11.5% Rises linearly to 20.0% 20%
Risk Parameters Beta =1.0013,k, = 8.52%% Beta changes to 1.00; Beta=1.00; k, =8.51%

Pre-tax Cost of Debt =3.75% | Cost of debt stays at 3.75% | Cost of debt stays at 3.75%
Cost of capital =7.81% Cost of capital declines | Cost of capital = 7.29%
gradually to 7.29%
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Current Cashflow to Firm Dlsney - November 2013
EBIT(1-t)= 10,032(1-.31)= 6,920 Rei i t Rat Ret Capital Stable Growth
- (Cap Ex - Deprecn) 3,629 5%'%"3%2 ment rate 129 g’{i}f” apita g = 2.75%; Beta = 1.00;
- Chg Working capital 103 : : Debt %= 20%; k(debt)=3.75
=FCFF 3,188 E 4G h Cost of capital =7.29%
Reinvestment Rate = 3,732/6920  — fgzdf_ rowt o I Tax rate=36.1%; ROC= 10%;
=53.93% -53937.1261=.068 or 6.8% Reinvestment Rate=2.5/10=25%
Return on capital = 12.61% +
: Growth declines Terminal Value,,= 7,980/(.0729-.025) = 165,323
Op. Assets 125,477 o 5lyears raduallyfo 2757 =
N Cash' 3’931 1 2 3 4 5 6 7 8 9 10 Term Yr
+ Non 6p iny 2 ,8 49 EBIT * (1-taxrate) |$7,391 [$7,893 |$8,430 |$9,003 [$9,615 |$10,187 |$10,704 |$11,156 |$11,531 [$11,819 10,639
- Debt 1 5’961 - Reinvestment $3,985 |$4,256 |$4,546 |$4,855 |$5,185 | $4,904 | $4,534 | $4,080 | $3,550 | $2,955 2,660
- Minority Int 2:721 FCFF $3,405 |$3,637 [$3,884 |54,148 |$4,430 | $5,283 | $6,170 | $7,076 | $7,981 | $8,864 7,980
— i | | | | |
-_gqtlijgr):s 1 13’2;2 L Cost of capital declines
VaFue/Share $ 62.56 Cost of Capital (WACC) = 8.52% (0.885) + 2.40% (0.115) = 7.81% | gradually to 7.29%
In November 2013,
- Cost of Debt Disney was trading at
Cost of Equity (2.75%-+1.00%)(1-.361) Weights $67.71/share
8.52% = 2.40% E =88.5% D =11.5%
Based on actual A rating
Beta X ERP for operations
i . 5.76%
. Riskfree Rate: + 1.0013
Riskfree rate = 2.75% +
| |
Unlevered Beta for D/E=13.10%
Sectors: 0.9239
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Strategic investments determine length of growth

period

Investment decision affects risk of assets being finance and financing decision affects hurdle rate

The Investment Decision The Dividend Decision The Financing Decision
— Invest in projects that earn a €—] If you cannot find investments that earn |g—| Choose a financing mix that
return greater than a minimum more than the hurdle rate, return the minimizes the hurdle rate and match
acceptable hurdle rate cash to the owners of the businesss. your financing to your assets.
Existing New Investments : Financing Choices
Investments Return on Capital Reinvestment Rate Financing Mix Mostly US $ debt
ROC = 12.61% 12.61% 53.93% D=11.5%; E=88.5% with duration of 6
| | | A years
Current EBIT (1-1) Expected Growth Rate = 12.61% *
$ 6,920 53.93%=6.8% Cost of capital = 8.52% (.885) + 2.4% (.115) = 7.81%

k :

Year | Expected Growth | EBIT (1-t) | Reinvestment | FCFF |Terminal Value [ Cost of capital PV

1 6.80% $7,391 $3,985 $3,405 7.81% $3,158

2 [ 6.80% F$7,893 $4,256 33,637 o 781% [ 33,129

3 6.80% $8,430 $4,546 $3,884 7.81% $3,099

4 6.80% $9,003 $4,855 $4,148 7.81% $3,070

5 6.80% $9,615 $5,185 $4,430 7.81% $3,041

6 5.94% $10,187 $4,904 $5,283 7.71% $3,367

7 5.08% $10,704 $4,534 $6,170 7.60% $3,654

8 4.22% $11,156 $4,080 $7,076 7.50% $3,899

9 3.36% $11,531 $3,550 $7,981 7.39% $4,094

10 2.50% $11,819 $2,955 $8,864 $189,738 7.29% $94,966
Value of operating assets of the firm = $125,477
Value of Cash & Non-operating assets = $6,780
Value of Firm = $132,257
Market Value of outstanding debt = $15,961
Minority Interests S2,721
Market Value of Equity = $113,575
Value of Equity in Options = $972
Value of Equity in Common Stock = $112,603
Market Value of Equity/share = $62.56

Aswath Damodaran

Disney: Corporate Financing Decisions and Firm Value



Ways of changing value...
-

Are you investing optimally for

{7
future growth? \ Is there scope for more
Growth from new investments Efficiency Growth gifslglrel:ntal;';léggtlon of
HQW. we!l do you manage your Growth created by making new Growth generated by & )
existing investments/assets? investments; function of amount and using existing assets

\ quality of investments better
[ |

Cashflows from existing assets
Cashflows before debt payments,
but after taxes and reinvestment to

Expected Growth during high growth period

e Stable growth firm,
maintain exising assets I with no or very
/ | P limited excess returns
Length of the high growth period

Since value creating growth requires excess returns
this is a function of

- Magnitude of competitive advantages

- Sustainability of competitive advantages

- - Cost of capital to apply to discounting cashflows
Are you using the right Determined by
amount and kind of - Operating risk of the company
debt for your firm? - Default risk of the company
- Mix of debt and equity used in financing

Aswath Damodaran

Are you building on your
competitive advantages?
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