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Discounted Cash Flow
Valuation

Thﬁ:‘fi‘@ are many different ways to value a company, but one that
makes use of a projection financial model is the discounted cash
flow (DCF) valuation method, This is based on the concept that
the value ﬂf&n@ﬁtity is based on the future cash flows it can
generate. The value is arrived at when those cash flows are dis-
counted (or present-valued) at a discount rate that represents the
risk of those cash flows. o

DCF is not limited to just valuing a company. It can be used
to value a division of a company, a project, an asset—basically
any enterprise that generates a cash flow. For this reason, we
will use the term enfity instead of company in describing the ele-
ments of a DCF valuation. ‘

The elements of a DCF analysis are:

The weighted average cost of capital
The free cash flows

The terminal value

The enterprise value

The equity value

¢ & & & &
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348 CHAPTER B

454 THE FILE TO USE

Use Chapter 15 DCF.xlsm from the buildingfinancialmodels.com
wehsite, This file has the three completed worksheets from
Chapter 12. Rather than giving vou a blow-by-blow description
of how to build the DCF worksheet, | have included a completed
DCF sheet in the workbook to show the topics covered in this
chapter. A good exercise is to create for yourself a duplicate DCF
worksheet to familiarize vourself with the steps in building this.

46.2 WEIGHTED AVERAGE COST OF CAPITAL

Weighted average cost of capital {or WALC, pronounced “wack”)

is the blended cost of the equity and debt capital of the entity.
The cost of equity is the return required by equity holders

far the risk of investing their capital into the company. The cost

of debt is the return required by debt holders. However, because:

debt interest is tax deductible, the cost of debt required is really
the after-tax cost of debt [interest rate o, % (1 - tax rate ")} The
blended value is based on the portion of market value of the
equity and miarket value of the debt in the entity’s capitalization.

Market value of the equity is the number of shares out-
standing multiplied by the current share price.»

Market value of the debt is the sum of the present value
of each year’s interest discounted at the cost of debt, plus the

: ?Wﬁ value of the repayment discounted at the cost of debt. H
the market cost of debt is the same as the coupon vield, then the
_'market value is the same as the book value. If the market cost is

higher, then the market value is lower than the book value, and

vice versa. In the absence of any information that would allow
you to calculate the market value, use the book value of debt.

In an acquisition scenario where there is an acquirer and a
target, and the target is being valued by DCF, the WACC to use
in valuing the target is the target's WACC, not the acquirer’s. The
reason is that discount rate should reflect the risk of the cash flows;
the risk in this case is attached to the cash flows of the target.
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FREE CASH FLOW

The cash flows in a DCF are called “free cash flow” (FCF). Free
cash flow represents the cash flows available to the potential
buyer or investor after all the cash sources and all the necessary
cash uses to keep the business operating are faken into aceount.
FCF consists of: ‘

&

The operating earnings of the entity. For a company, this
is the EBIT line. The rationale here is that EBIT reflects
the flows generated by the operations of the company.
EBIT is also before interest (due to the debt holders) and
dividends (due to the if‘%@*ﬁf&tﬁrg};gﬁ it represents the flows
to the company itself,

Reduced by: taxes on the EBIT. The tax is an artificial
number in that it is not the tax seen in the forecast

income statement, which is based on the marginal tax.

rate times earnings before taxes (EBT). For the DCE we ’
apply the tax rate on EBIT, not EBT. Because faxes are
a real cost, this is computed. The taxes are on EBIT, not
EBITDA, because depreciation and amortization are
tax-deductible. .

in DCF terminology, the EBIT after taxes is called
EBIAT, or earnings before interest after taxes. A parallel

terminology is operating profit for EBIT, and NOPAT, or

net operating profit after taxes, for EBIAT, We will use
the terms EBIT and EBIAT.

Increased by: depreciation and amortization, These

are noncash expenses, so they are added back. The
depreciation and amertization amounts should be the
tax basis amounts, not the book amounts. Depreciation
on a tax-basis can be different from the book basis. Using
cash-basis numbers for these two items means we do not
have to werry about deferred taxes.

Reduced by: any increase in net working capital, Any
increase in net working capital is a use of funds. This is

Violators will be prosecuted.
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why in the illustrations below an increase is shown as a
negative number, a decrease as a positive number,
¢ Reduced by: capital expenditures.

Increases in net working capital and capital expenditures reduce
the free cash flow. Such increases need fo be taken into account
in the calculation of FCF because thev represent the cash that
must be invested in order to sustain the operations.

The free cash flow of each projected vear is discounted back
to the valuation date at the WACC. There are two ways of dis-
counting the free cash flows. E

15.4 DISCOUNTING

Once we have the FCE we have to discount each year's FCF to the
valuation date, Discounting takes into account the time value
of money, which is the idea that $100 available today is worth
maore than $100 available a vear hence (it's the financial equiva-
lent of the saving “a bird in hand is worth two in the bush”). Put
another way, the $100 that you have to wait a year forto get is
worth less than the $100 vou can get today. The question is: By
how much less? If | have a savings account with a 3% interest
rate, | can put in some money now that in a year’s time will be
£100. The amount now would be $97.09 (from $100/1.03), and that

will grow in value to $100 in a vear’s time: To carry the example
further, to get a value of $100 in two years’ time, the amount
~ required now would be $96.26, or $100/(1.03)"2. The discount-
_ing factor has an exponent to indicate the number of years from

today’s date, that is, the number of times the 1.03 is applied from
todav’s date. 5

That 3% is the discount rate. For our valuation discounting,
the discount rate is the WACC, and we apply the discounting
factors to each of the forecast year's FCE

4/20/2020, 5:50 AM
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15.4.1 Discounting by the year-end convention

In vear-end discounting, the free cash flows are recognized at

the end of each vear. Let's say the valuation date is January 1,

2020, and the discount rate is 10%. We have an FCF of 5100 per

month for a total $1,200, all of which is recognized at December

31, 2020. The discounted value at the valuation date is 81,091, or
§1,200/(1 + 107,

16.4.2 Discounting by the midyear zanveﬁi%ﬁﬁ

In this approach, each year’s free cash flow is recognized at the
midpoint of the vear. The thinking is that since the free cash
flows are generated each month-end through the year, there is
a good rationale to recognize them as an average at the mid-
point of the year. In this method, if a valuation date is January
1, 2020, and the discount rate is 10%, then the free cash flow of
$1,200 for the vear 2020 is discounted by only half a vear. The
discounted value is 81,144 (31,200/1 + 10%)70.5), The midyear
approach always results in a hlghﬁf valuation ﬂnm the V&%F”Qﬁéﬁ
convention {(Figare 15-1}. :

FiGURE 151
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15.4.3 Valuation at December 1, 2020

Figure 15-2 shows the discounting calculations when the val-
uation date is set to December 31, 2020, which is the same as
January 1, 2021. This figure, and the one below it, are in the Chap-
ter 15 DCF.xlsm workbook, in the “Discount years” tab,

FIGURE 152

Valuation at the beginning of 2021
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15.4.31 VYear-end discounting ;
The year-end discounting years row (row 6) is straightforward,
counting the vears for discounting, These numbers are used as

exponents in the discounting factors (row 7). The present value of

the free cash flow is in C8 by the SUMPRODUCT function, which
multiplies the free cash flow range by the discounting factor range.

15.4.3.2 Midyear discounting

The midvear discounting years row (row 12} starts with 0.5,
because in the first vear, the FCF is mm;,r%imd at the June 30,
2021, midpoint of the full vear. The second vear's discount years
count is 1,5 because June 30, 2022, is 1.5 years away from Decem-
ber 31, &;}2{},
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15.4.4 Valuation at March 31, 2021

With the valuation date set at March 31, 2021, or one-quarter into
the vear, the discounting calculations require a little more atten-
tion (Figure 15-3).

FIGURE 153

Valuation at the end of the first quarter of 2021
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First, the free cash flow needs to be adjusted so that we use only
three-quarters of the vear’s value, since the first quarter is not

historical” and is no longer pﬁzi of the forecast flows for the

DCF (row 25},

15.4.4.1 Year-end discounting

The year-end discounting shows the vear count (row 26). The
flows recognized at December 31, 2021, is discounted three-
quarters of the vear, so that's 0.75 years. The flows recognized
at the end of the next year are discounted 0.75 + | (or L.75) years,
and the next one after that at 0.75 + 1 + 1 (2,75) vears.

4/20/2020, 5:50 AM
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15.4.4.2 Midyear (or midperiod] discounting

The midyear discounting (and we should say midperiod dis-
counting) is a little tricky, The free cash flow does not need any
adjustments, but what is the year count?

Since we assume that the flows are recognized at the nuddie
of the three-quarters of the first year that is left in the forecast,
the vear count is (.75/2, or 0.375 (row 32).

For the second vear, the flow is recognized at a point that is
at the middle of the vear in 2022 from March 31,2021, so the year
count is 0.5 + the 0.75 of the first year, or 1.25.

For the third vear, the vear count is 0.5 for the third vear +
1.0 for the full second year and 0.75 of the first year, or 2, 25. Sub-
sequent years after this goup by 10 ﬁc}:’ each year.

15.4.5 Another look at tﬁ%aunting factors

Figure 15-4 shows the table of numbers in the model for the cal-
culation of discount factors when the valuation date is Mafd’z 31,
2021. The period-end eount of vears is straightforward. Its a 0.75
factor for the current vear, going up by 1 m each successive year,
The midperiod count uses half of the 0.75 for the first year, and
then uses the full first year factor of 0. 75 + 0.50 as the midpaoint
of that year. Thus, we get a 1.25 discount year number. From this
point on, the number goes up by 1 for each year.

FIGURE 154

Discounting factors calc %at:m i the model for a March 31,
2021 valuation
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15.5 TERMINAL VALUE

Terminal value (TV) is the estimate of the value of the entity
from the end of the projected period to perpetmtx It is based
on the assumed growth into perpetuity of the FCE from the
last projected vear onward, This approach is called the Gordon
growth method. The TV can also be derived by using an exit mzef~
tiple of EBITDA. In our model, we have the option to do both.
net income multiple would not be appropriate, because that is a
flow after interest expense and thus net income represents the
flows available to the equity holders only. The basis of DCF is to
use flows available to both equity and debt holders.

Since a DCF relies on a limited time horizon of 5 to 10 years,
the terminal value represents the value of all the free cash flows
extending from bevond the last projected vear into perpetuity,

since we assume that any healthy business will continue forever. .

Another way to think of the TV is to consider it as the price at
which a buyer would buy the entity at the last forecast vear.
Assumptions regarding the TV should be carcfully devel-
oped. The terminal value is a large number and can be in the
region of 60% t0.85% of the enterprise value for companies that
are mature, For startups with no immediate cash flow growth,
or for companies where there is a much longer gestation period
for projects, such as mining companies where it may take sev-
vears before a new mining operationbecomes pr ofitable, the

* forecast period should be long enough tv include years of full

operation so that the bulk of a company’s valuation is not com-
ing from the terminal value assumptions.

The TV is recognized at the last projected year and not at
the last projected vear + 1 vear, as implied by the use of (1 +
terminal growth) in the formula. It is discounted back to the val-
uation date at the rate of the WACC.

4/20/2020, 5:50 AM
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15.51 A “normalized” last forecast year for the calculation of
terminal value

The simple way to develop the terminal value is to use the last
projected year (shown in Figure 15-5 as Dec-25 in column K)
and apply the growth formula or the exit multiple on the FCF or
EBITDA, respectively. However, for the Gordon growth case, we
should take into account two subtleties on the numbers going
into perpetuity. For this reason, we should use a “normalized”
last projected year that includes adjustments as described below.
These are shown boxed in Figure 13-5, (These adjustments are
not required for the EBITDA exit multiple, since EBITDA is not
affected by depreciation and the ghaﬁ;%é% in net working capital)

FIGURE 155

The normalized last forecast year
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15.5.11 Capital expenditures and depreciation

Capital expenditures and depreciation are different during the
forecast vears. However, if we consider that each year’s capital
mpemdsmn is fully depreciated over time, we can make the

4/20/2020, 5:50 AM
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assumption for the perpetuity period that each capital expendi-
ture ultimately equals its total depreciation. With this reasoning,
for the normalized period, we can make the depreciation equal
to the capital expenditure,

15.5.1.2 Amortization becomes 0

As the amortization of intangibles is limited to the starting
amount of intangibles, we cannot assume that it will continue
into perpetuity. Accordingly, we use U as the amortization for
the normalized year going into perpetuity even if there are still
unamortized intangibles on the bd%&me sheet at the end of the
forecast period.

15.5.1.3 Change in net working capital is based on the
terminal growth rate

The terminal growth is typically a lower and more conservative
value compared to the revenue growth in the forecast years. To
the extent it is, the normalized Iaat forecast year should have a
change in the NWC that reflects the revenue growth for the ter-
minal period. Rather than calculating the full working capital
assets and labilities, we can just take the NWC in the second-to-
last forecast year (the vear 2024) and apply the terminal growth
rate to that. As before, we have to keep in mind that the increase

should be shown as a negative number to designate that it is

a use of cash. For the terminal value, the change in the NWC
should never be a source of cash (i.e, a positive number) as that
would imply that the company is reducing its NWC below the
limits on the balance sheet,

This adjustment is important only for the Gordon growth
TV setting. It does notapply in the exit muitipkf as that approach
uses the EBIT mmtwr, which does not include NWC changes.

4/20/2020, 5:50 AM
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16.5.2 Year-end or midyear discounting for terminal value

A terminal growth TV is discounted using the same approach as
the free cash flows.

However, a terminal growth using an exit multiple of
EBITDA is always discounted using the year-end convention,
regardless of the convention that is used to discount the FCF.
This is because the multiples are based on vear-end values for
EBITDA, so the exit multiple value is a vear-end value,

15.6 ENTERPRISE VALUE

The enterprise value is the total of the ?z’mm& value of the free
cash flows and the terminal value I represents the value of the
entity to both the equity and debt holders and can be said to be
the value of the whole company.

15.7 EQUITY VALUE

The equity value is the enterprise value less the market miuw
of debt plus the cash on the balance sheet. This represents the

value to the equity holders. If vou divide the equity value by
the number of shares outstanding, vou get to the equity value
per share. You can compare this value to the market price of the
entity’s shares, if they are publicly traded, and from this you can
get a sense of whether the market overvalues or undervalues the

_entity.

165.8 CHALLENGES

DCF analysis relies on prejec tu;i; numbers (there is no such thing
as a DCF using historical numbers), so getting the projections
right is important. There are several areas that require attention:
¢+ Develop the projections with due care in defining the
drivers in the income statement from the revenue down
to EBIT, the assumptions for the working capital, and

4/20/2020, 5:50 AM
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the estimates for capital expenditures. These are the
components for the free cash flows. The final result is
only as good as the quality of the inputs.

« Have a time horizon in the projections of at least five
vears, or the length of a business cycle, A longer time
horizon also allows you to model the ¢ company toward
a “steady state” as it reaches toward the last projected
vear, with no major fluctuations in its operating flows or
investment requirements in working capital and capital
expenditures, The danger of a company that is not in a
steady state is that the last projected vear may present
an upswing or downswing vear. The TV will then be
overestimated in the former and underestimated in the
latter.

¢ Get the correct estimate for the WACC. The illustration
in the model uses a simple WACC calculation, but
you might consider other adjustments for company-
specific and country risk. The size of the company also
affects risk, with smaller companies (in terms of market
C :sgsztaiwtmﬁ} adding to the cost of equity. Very large
companies have a size premium that reduces the cost of
equity. The subtleties of deriving the correct WACC is

. bevond the scope of this chapter.

159 CONTINUING THE MODEL

The illustrations that follow are from the model from Chapter 11
and show a valuation model with the components typically seen
in a DCF analysis. This layout is just one example that can be
used for a DCF analysis module.

This DCF sheet uses the output results from the model that
we have been developing in earlier chapters; the inputs for the
free cash flow look to the output rows in that model. Of course,
this DCF model could be built as a stand-alone module on its
own, with the free cash flow entries reading inputs from other
locations: As before, each figure is a screen shot, followed by

4/20/2020, 5:50 AM
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a table that lists the formula entries in the cells shown in the
iltustration, The cells marked with the fine dotted lines are the
input cells.

In the layout of this DCF sheet, vou may notice that there
are four columns (Columns C, D, E, and F) that appear to have
no paﬁiwiar use. These columns are spacer columns so that the
first year's column on this DCF sheet is aligned with the first
projected vear's column on the other sheets. This makes it easier
to check for errors in the referencing across the sheets.

Figure 15-6 shows the inputs for the DCE For ease of refer-
ence, | have put this box above the actual DCF layout.

The “N” seen in column A uses the row filtering techniques
that | described earlier in Chapter 11, Section 11.12.2.1. | have also
put in a Print button that automatically filters out the “N” lines
and shows a preview of the page to print.

FIGURE 196

The DCF vaéﬁaﬁéﬁfhpm block
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1% 8 [Cpet of dubt : 0% Terminal growth LA
16 N Vaw rate 40.0% EBITIA exit mosltiple aiix
15 0 |Afer-tax cost of debt 3.6%
6 % - o
£7 %4 |Debt to capital satio ERdy,
18 N L
19 K |WAaLC - ; T0%
HI R s
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[Huseonnted Cash Flow Valuation 561

16.91 The valuation date

The starting point is the valuation date (cell G6), which defines

the point in time to which the flows will be discounted.

i5,8.2 Calculation of the WACC

The WACC calculation is as shown in Table 15-1

TABLE 154

Cost of @gu" Risk-free rate + (Bets » enuily nsk premium}

Aftertay costof debt | Castof debt = {1 - taxrawe %)

WHLT Vepuity = % of equity v capital structure
¥ R

Affesdax costoldebl= % - of market-value debl in capilal sb Jfégfu

The 1-year US. Treasury bond rate is often used as rep-
resentative of the mkfrm; rate. Be sure to check with vour
colleagues about which rate is the appropriate one to use as the
risk-free rate and the equity risk premium. There are standards
for these rates, and they can differ significantly from firm to firm.
~ Beta is a measure of the sensitivity of the movement of the
u‘}mpm&'% stock price to the stock market in general. A beta
of 1.0 means that the company’s price moves in exact correla-
tion with the market. A beta of 1.2 means that it is theoretically
20% more volatile than the market, Beta measures are derived
by using regression analysis on the company’s stock price sam-
pEcﬁd by daily, weekly, or monthly observations over a given time
period. ‘
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CHAPTER 13

ek
e
[

1510 A WALK THROUGH THE FORMULAS: THE MAIN
DCF SECTION

Figure 15-7 and Table 15-2 show the formulas in the main DCE
section. Shown are the formulas for the last forecast vear (these
formulas can be copied to the left to the start of the projections)
and the normalized values for the same, The intent is to show
the differences between these two columns that carry the same
date and revenue and EBITDA numbers but begin to have differ-
ences below the EBITDA line. ‘

FIGURE 157

oy

Formulas for the main DCF section

Sk % LB ¥ )
o BROGUNTER CAtH ROW Lol 48, Yerrminal pevigd
2% Bestinug ¥ HE
% oA P
i Cprascintinn “BEYF
% Fortipakian a4
b [ 14 AEIE AR TR
o tew =RAEERIEL
31 Tpz sty shesurastinssEET
. EEAY e R SRS
33
3 Depresians TR i P
k- wEZE B
# =Eame ST “H{SREIE

-

g
¥ Lest Bpslustion dete fen | o |1-DAYRIEOIGE CIALR0TNNE
4G Frereadh faw for disegunsing <538

i ¥ ahar

TEAIL L5823 R BRI Grueah A S USRI REEL LR 1 ST B
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Pscounted Cash

TABLE 152

Jaluabom

el

Column K Column M

Row | Column B Dec 362% Rormalized Dec 2025

25 Revenue =Bepartl? Reporith 7 No dfference’

25 EBITDA =Beportiiz =Reportii2 fo diffecence.

27 Depreciation =Beportiiie =37 This fif*?mi& reads the capital

28 smortization =Heportikih forced o be § as over

% EBIT ~R2E-SUMKZTRZE | ~MIB+SUMMITMZE) Summing of the

e thren rows.

30 Tasz = =2 B, Same for 51
Byt different resulls because of the
differences in the line above.

31 Tax rate =heiumptiongEdl =Assumplionsikdl No differs

32| EBIAT L SSUMK29:K30) ~SUMIM29M30). Same tormula

£ 3 sxulls berause

34 ﬁ%ﬁr%gaism =W 27 =2}

35 L Amortization =¥ 28 =B E8

36 fincel f docr in “RegartiKe RI2=" Growth” ~WT*172,

| networking HeportiB1). Under the growth

capial 1. géttzrzg, the formpla calculates the
merease based on the terminal growth
assumplions. Otherwise le., under the
EBITDA exit multiniel, it yses the same
) formula,
38 Free cash flow =$i32¥§%5&£{§3@:%3?? =TI MIT)
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3id CHAPTER 15

TABLE 15-2, continued

Column K Column i
flow | ColumnB Dee 2025 Rormalized Dec 2025
39 | Less Pre- Column G only: ~~(1-DAYSI60(G6,624)/360) 638, Thisisa
jon date calculation lo remove i i ‘f"fE( partion ¢ ask flow.

The {zﬁ’vi%ﬂi‘%% é;Zé%% ﬁwm %’é: L et
yelsat £ o
day | s of thie year
after 2?%51‘ fé'%s;ié%ﬁ@(’é m%@ ?;}t £ ntwe getihe
partion of the year beferet

40 | Freecashilow | =K3E =838

for discounting
41 Termingl value | [Blank E =IEEREI 2" Crawih MAD T NTY

for "Growth,” then this s
Gordon growth formyla: ﬁ*neewé%

e; an EE ’?i}.& exit

42 [Biank]

e Hig IR
(46522 KT Wik the “Growih”
sefting. the same dscount factor
calculation is made. Bow 65 contains
the midyear 6t year-end exponent
farinr baged on user inputs. Under the
; EgtiBA muitiple setting, the formula

; always uses e yearend factor,

43 b

et %&izﬁ%‘:* =GR 221 KES) =HEE T Growth

151 A WALK THROUGH THE FORMULAS:
WINDING UP

This section covers the formulas for the enterprise and equity
values (Figures 15-8 and 15-9 and Table 15-3). The model has a
data table to provide a range on the enterprise value based on
sensitivities of WACC and either the terminal growth rate in
increments of 0.25%, or the EBITDA exit multiple in increments
of 1.0x.

4/20/2020, 5:50 AM
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FIGURE 15€

The enterprise and equity value

Sl & eimiE “ #
55 Present value of free eanh fisws LFESS 1
46 Prevant value of Terminal Vslue %, 370,7
47 Enﬁtryrm value :

48 -
50 %ﬁv vahn 1
53

FIGURE 159

Formulas for enterprise, equity value, and data table

& Booooon B e B L
45 Presentvslue of free carl flows 15.9% UMPRODLICT[GANKAD, GATHAZ)
45, Present valus of Yermi 84.3% *Wi” 43
47 10008 =SUBIGASGAE]

Al =588 Bagore G50 Heport1G 1363?5
a3 £ sk = ez
S Bmudty velue Bty i
51
TABLE 153
e e
Row | ColumnB Column G i
R
4B | Polteecash | ~SUMPRODUCTIGA0 A0 G2 K4S)
i, N
flows The SUMPRODUC Tanultiplies FUF slements in one range with

the counte unting factor elements o the other, This
is 5 guick x“wﬁ%‘ o fﬁef ing each vear's discounted values and
SLITITR g @?‘%ﬁgﬂ [15: 3

46 | PVofterminal | sMATMAT
value Thigmultipties the terminal value at the normalized fast forecast
yaar with the discount factor for that year. Note that the terminal
valye derived in the Gordon growth formuia appears o be g
value dated in the vear after the lgst forecast year becguse there
Is a x {1+ growth rate’s) in the formula, but | s discounted from
the last forecast year point in ime.

fonssinued an sert poget
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k1Y CHAPTER 15

TABLE 15-3, confinued

fiow  Column 8 Cotumn G
47 Enterprise =GLRAIGAS G46]
satye

The valuation aumber for the whole company,

48 Less Debt = SUMEegort G0, Qtﬁar*i@% 1Y%

Tiie ig

inciuting any ¢
fake care lo ing
portion of long-te

45 Plug: Cash =ReportG38.

e}
el

Equity value =EUMIGAT 040
o+ : debt is represented a5 & negative
value i the SUM. In this case, because the cash s more thag
e prsEyaie,
gluding
Boyop want io
ponty interest
iﬁaﬂ model! from the

hows the value to all egulty ho

ority interest ang preferred stock hold

' get i the commion equity valye, sublract

and preferred eguily (we don't have
equity vaiue.

1542 THE DATA TABLE

 Data tables allow multiple results from a single set of calcula-
~tions. There are two types of data tables. In the one-variable
type, we can vary one variable to see the results across many
outputs, In the two-variable type, we can vary two variables and
see the results of one output in permutations of the two inputs.
The second one is the one that we are using here.

Data tables must be created (Data>Forecast section>What-If

Analysis=Data Table) in the same worksheet as the calculations.
This is one limitation. Of course, once you have a data table, you
can reference it on another spreadsheet with the same layout. In

4/20/2020, 5:50 AM
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Phseounted Cark Flow Valuation A7

this way, vou are free to present the data tables on ather work-
sheets for greater presentation impact.

16121 What happens in a data table run?

Figure 15-10 shows the setup for the data table, the results of
which will appear in a three-by-three grid for the nine scenario
results based on a data table run during which Excel successively
changes one of the variables in the calculations while holding
the other unchanged. (This change is done internally in Excel;
we would not see any changes in the inputs during the run) It
then displays the results in the grid, each in the intersection of
the variable combination for that result. These actions are shown
by the dashed lines in Figure 15-10,

FIGURE 1510

The data table un.

- |Gordon growth Input 3.0% _ j&----
e~ e WAL input of 10%

Caleulations

7
/

i
&

i i B,

I3
: T Gordon growth %
¥
3
%

3.0% 4.0%

WACC - 100% | . = e
‘ ‘ 11.0% |  * e
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368 CHAPTER 15

The grid is typically set up with the center value on each
side as the starting or base case. As shown, the DCF has a WACC
of 10% and a Gordon growth rate of 3.0%. On each side of these
numbers in the grid, the values have plus-and-minus variances.

The block of calculations is our DCF module. When we
set up the two-variable grid, it's actually a four-by-four grid
because the top row and the leftmost column specify the range
of variables to test. Let’s call the top row the r-row {(with the Gor-
don growth percentages) and the left eeaimﬁﬁ going down the
y-column (with the WACC variances). The top left corner of the
grid (shaded) is a direct Excel link from the output of the calcula-
tions. The x-row of the grid is for the sensitivities of one variable,
in this case the terminal growth rate. The side of the grid, the
y-column, is for WACC. These three components—the top left
corner, the x-row, and the y-column—drive the data table run.

When done correctly, the setup for the three-by-three grid
should produce at the center of the grid the value from the main

calculation (shown bolded at the intersection of 3.0% growth
and 10.0% WACCE

1542.2 One big no-no when setting up a data table

One thing wu must absolutely avoid: the values in the x-row
and the y-column cannot directly refer to the variable cells in
the calculations that Excel will use for the data run. The vari-
able cells are the ones you selected when you were defining the

two-variable data table (Figure 15-11). The row-input cell is the
one that drives the x-row in the grid, so that would be the ter-

minal growth assumption cell. The column-input cell drives the
y-column, so that's the WACC cell,

If vou do link these numbers, you are creating that dreaded
circular reference: as Fxcel changes the calculation inputs based
on the border ranges in the data table, those ranges are also
changing because they are reading the permutations that Excel
is making,

4/20/2020, 5:50 AM
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FIGURE 5%

Defining the row and column input cells

Dats Table H *

Bow input cell

Lolumn input celb

oK

It looks like whenever we create a data table, we have to
manually set the range for the x-row and the v-columns. But
wait, there is a way to get around this problem.

16.12.3 How fo set the ﬁaia table grid to follow the segtiﬁgsﬂy

Recall that Excel goes into the DCF calculations to vary the
inpute for the two variables in order to create a data table. To
avoid the circular reference of the x-row and y-column reading
those inputs, create another input area before the data run caleu-
lation (Figure 15-12), v

The x-row and y-column read this new input area. The new

_input area feeds the calculation block. Excel's data run sequences
change the numbers in the calculation block but not anything in

the input area. The numbers in the calculation block follow the
sequential changes made by Excel to produce the results for the
data table, In this way, you are separating the inputs you entered
from the changes Excel is making creating the data tables,
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IGURE 1812

Creating an input area separate from the data table actions

Gorden growth input 8.06% | Loolumn reads this

WACC input of 10% ¥-galumn reads this
&
Gordon grovah lnput 3.0% Exen changes the varlables

Lir thie #g;& table run
t fofs tavel

e S AL inmat of 10%

Caleulstions

i’mmm 1

4.0%

WALD

15.12. ﬁ Two settings and two formats fm' the X-TOW

This section can be skipped if the model you are building only

_ has one setting for the terminal value.

We have two settings for the terminal value: the Gordon
growth and the EBITDA exit multiple. The x-row therefore has
to change to either one of these. For the data table, whether the
row is 0.03 (for 3% gﬁmwth) or 40 (for 4.0 times EBITDA) is a
matter of using an IF statement to pick the right input. However,
for display purposes, it would be nice to have the first appear as
3.0% and the second as 4.0x. A macro can do it, but that makes it
unnecessarily complex. We can use the TEXT function to format

4/20/2020, 5:50 AM
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FIGURE 1511

Defining the row and column input cells

Bata Table ? #

Bow input cell

Colimn input cell

oK

It looks like whenever we create a data table, we have to
manually set the range for the x-row and the y-columns, But
wait, there is a way to get around this problem.

15.12.3 How to set the 6§ta table grid to follow the settings

Recall that Excel goes into the DCF calculations to vary the
inputs for the two variables in order to create a data table. To
avoid the circular reference of the x-row and y-column reading
those inpuls, create another input area before the data run calcu-
iation (Figure 15-12). :

The x-row and y-column read this new ﬂ:’:puﬁ area. The new

inpat area feeds the caleulation block, Excel’s data run sequences

change the numbers in the calculation block but not anvthing in
the input area, The numbers in the caleulation block follow the
sequential changes made by Excel to produce the results for the
data table, In this way, vou are separating the inputs you entered
from the changes Excel is making creating the data tables,
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IGURE 15614

Formutas in columns |, J, and K

[
Rew 53 SHESRE L= Growth™] SLTRTLSE 00
Bawe 54

Calumin §
B 63 =HESKE L 2" Grawdn” TEXTIES,"0.0% ;‘*‘Eﬁiﬁ&wp, ae ]
Reover 54 HHEEEL 2o Geowah” K150 18]

Column i : F
How 53 54UCONT ELIRSA OO W
Row 54 0. 25% J54el}

15.12.5 The look in the printout

Here is what the data table looks like in the final printout with

the two TV settings (Figure 15-15),
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Drmeesnrberd Flwy Valuation 373
FIGURE 1518
How the data table looks in the printout with either
TV setting
Terming prowth %
Enterprise value 2.5% 28% 3.0 3.5%
£5% 11,518 12,050 13,7 14,484
&.7% $6,745 1576 13,386
WAECT T 11,747 3
7.a% 2413 G487 11,583
7.5% LREE! L ason LB
8z : EBITDE enit muitiple
3. Enterprive velue s i T &8 x S8 60x
55 65% | . R §.347 f}
i 7% 1180 BEEE 5283
WaEE TN 3,367 38531 5,248
58 Tam ERES ER 5,195
£ 78wy EN 5,348

Note that row %1 is ﬁzddm by the filter. Overall, thisisa pﬁh%ﬁed
layout mgﬁﬁ:ﬁ% of the terminal value setting ihﬁt is being used.
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