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Introduction

In the chapter 'Choosing the Appropriate Valuation Approach for Damages Assessment' 
in last year's edition of this title,[2] the authors note that while '[t]here are four general 
approaches to valuing an asset. . ., [t]he [discounted cash (ow )DCFx] approach is the 
fundamental basis of valuation. . .' and go on to e:plainj 'There are two ma1or components 
of a DCF analysisj )qx pro1ected free cash (ow )estimates of the cash available to debt 
and e;uity holders after all cash e:penses of the business have been metx2 and )kx the 
discount rate )a measure of the ris- of the pro1ected cash (ows, with higher rates for 
ris-ier assets and lower rates for less ris-y assetsx.' The ob1ective of the current chapter is 
to e:pand on this high–level description of the DCF valuation methodology and, hopefully, 
e;uip the reader with a suScient grasp of certain -ey issues and concepts relating to the 
methodology so that $ for e:ample $ when faced with an e:pert's valuation report, they 
are able to identify the ;uestions they should be as-ing.

The basic premises that underpin the DCF methodology are straightforward. First, the value 
of any investment $ be it a company, a pro1ect or an individual asset $ at a given point 
in time is determined solely by the future cash (ows that the investment is e:pected to 
generate from that point on. 0econd, the sooner a cash (ow occurs, the more valuable 
it is. For e:ample, Hq?? today is worth more than Hq?? a year from now, which in turn is 
worth more than Hq?? two years from now. Third, the less ris-y a cash (ow is, the more 
valuable it is. For e:ample, Hq?? a year from now is worth more if it is 'relatively safe' than 
if it is 'relatively ris-y'. Wowever, operationalising these basic premises in such a way that 
a DCF valuation leads to a robust estimate of the value of the investment in ;uestion may 
be far from straightforward $ for e:ample, what e:actly do we mean when we refer to 
'the future cash (ows that the investment is e:pected to generate', how do we measure 
the 'ris-' of a future cash (ow, and how do we translate this measurement of ris- into a 
measurement of valueE The remainder of the chapter is aimed at providing some answers 
to these ;uestions.

Discounting ris-–free cash (ows

5e begin our analysis with the simplest possible e:ample, that of the valuation of a single 
'ris-–free' cash (ow. 5hile in common Bnglish usage, the word 'ris-' typically has negative 
connotations, in the valuation conte:t, the meaning is somewhat different. Were, ris- is 
essentially synonymous with uncertainty $ for e:ample, a future cash (ow that could be 
either Hq?? or HJ? with e;ual li-elihood is ris-y )since there is uncertainty as to what the 
actual cash (ow will bex, while a future cash (ow that will with certainty be e;ual to Hq?? 
is ris-–free )since there is no such uncertaintyx.

4y means of a concrete e:ample, suppose that today is q 3uly k?kJ, and a ban- offers you 
a 6 per cent interest rate on a one–year deposit sub1ect to a government guarantee. If you 
deposit Hq?? today, on ×? 3une k?k=, the amount in the account will have increased, with 
no ris- or uncertainty, to Hq?? / q.?6 % Hq?6. 0imilarly, if you could convince the ban- of 
your creditworthiness, you would be able to borrow Hq?? today and repay Hq?6 a year later. 
As a matter of terminology, Hq?6 is said to be the future value of Hq?? one year from today, 
while 6 per cent is the one-year risk-free (interest) rate.[3] Another piece of terminology that is 
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important for the following discussion is return $ for an investment that does not generate 
any intermediate cash (ows, the return over a given period is deNned as

(end of period value - start of period value) / (start of period value) [q]

so that, in our e:ample, the return from the ban- deposit is )unsurprisinglyx

)Hq?6 – Hq??x 8 )Hq??x % 6G

Pow suppose that you -now that you will receive, again with no ris-, H7?? on ×? 3une k?k=. 
Wowever, you have a pressing need for cash today and decide to borrow from the ban- as 
much as you possibly can, sub1ect to the limit that however much you borrow, together 
with interest on the borrowed amount, must be able to be repaid out of the H7??. 9iven 
that borrowing HX from the ban- will lead to you repaying HX / q.?6 one year from now, the 
amount you will be able to borrow is the solution to the e;uation HX / q.?6 % H7??, that 
is, HX % H7??8q.?6 % H+=O.k×.[4] This amount $ H+=O.k× $ is said to be the present value 
or discounted value of H7?? one year from today and may be thought of as the amount of 
cash today that is 'e;uivalent' to H7?? in a year's time. 0ymbolically, we may write this as

XV[&] % &8)q U rqx

where & is the future cash (ows, XV[&] is its present value, and r1 is the interest rate 
available on a one–year ban- deposit.

5hile this is a simple numerical e:ample, it does provide a road map for valuing future cash 
(ows that will be useful as we tac-le more comple: e:amplesj

q. determine the ris- of the cash (ow you are see-ing to value )in this case, ris-–freex2

k. determine the return that is available to you from an investment with the same level 
of ris- )in this case, the interest rate on a ris-–free ban- depositx2 and

×. use this return to calculate the present value of the cash (ow.

5e now tac-le the ;uestion of how to calculate the present value of a future cash (ow 
that occurs other than one year from today. 0uppose again that today is q 3uly k?kJ, and 
the same ban- offers a = per cent interest rate on a two–year deposit, that is, the two–year 
ris-–free rate is = per cent. If you deposit Hq?? today, on ×? 3une k?k=, the amount in the 
account will have increased, with no ris- or uncertainty, to Hq?? / q.?= % Hq?=, while by 
×? 3une k?k+, this amount will have increased further to Hq?= / q.?= % Hqqk.6?.[5] Pote 
that this is e;ual to Hq?? / q.?=2, which enables us to generalise as followsj if the t–year 
ris-–free rate is rt, then the present value of a ris-–free cash (ow of & to be received or paid 
t years from today is

XV[&] % &8)qU rtxt.[6]

To calculate the present value of a series of cash (ows that will occur at different future 
points in time, simply calculate the present value of each individual cash (ow and add 
these up. 0o, for e:ample, if the one–year and two–year ris-–free rates are q? and qk per 
cent respectively, the present value of Hq?? to be received one year from now and HJ?? to 
be received two years from now is e;ual to

Hq??8)q.q?x U HJ??8)q.qkx2 % H67O.Jq.
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5hile the ban- deposit e:ample is a convenient means of introducing the concepts in this 
section, in practice, the source of the information needed to determine ris-–free rates is 
the government bond mar-et. The basic idea is that information regarding the ris-–free 
rates that are appropriate for discounting future cash (ows that are denominated in a 
speciNc currency can be e:tracted from the prices at which investors are currently buying 
and selling bonds issues by a country that has control over the supply of that currency $ 
the assumption being that a government will never default on bonds that it issues in its 
own currency, that is, the bonds are genuinely ris-–free.

Introducing ris-

0o we now have a framewor- for determining the present value of a series of future ris-–free 
cash (ows denominated in a particular currency $ simply calculate the present value of 
each individual cash (ow and add these up. The same approach wor-s when the future 
cash (ows are no longer ris-–free, although the way in which the individual present values 
are calculated does change. To motivate the discussion, consider the following e:tremely 
stylised e:ample. 0uppose that an investor is offered an investment that, in one year's time, 
will pay either )qx Hqqq with 77 per cent probability or )kx Hqq with qk per cent probability. 
Assuming a one–year ris-–free rate of q? per cent, how much would the investor be willing 
to pay today in order to ac;uire the investmentE B;uivalently, what is the present value of 
the future )ris-y or uncertainx cash (ow that the investment will generateE

Yne possible solution might be the following. Although we do not -now e:actly what the 
cash (ow in a year's time will be, we can calculate what is referred to as its e:pected value 
$ this is nothing more than a probability–weighted average of the possible values of the 
cash (ow, that is

?.77 / Hqqq U ?.qk / Hqq % HOO

Waving calculated this e:pected value, we might then be tempted to discount this at the 
one–year ris-–free rate of q? per cent to arrive at a present value of HO? )since HOO8q.q? % 
HO?x.

Wowever, this fails to ta-e account of the fact that individuals are risk-averse $ that is, they 
would prefer to receive a ris-–free cash (ow with a guaranteed value of HOO rather than a 
ris-y cash (ow with an e:pected value of HOO. The implication of this is that the investment 
will be valued at something lower than HO?. To determine this lower value, we continue to 
discount the e:pected cash (ow of HOO, but use a discount rate that is higher than the 
ris-–free ratej

present value = (expected future cash wo+) / (1 m risk-free rate m risk pre–iu–) [k]

4efore considering how we might assess the ris- premium that an investor will re;uire from 
this investment, it is useful to consider the ;uestion of the return that the investment offers. 
4ecause we do not -now what the actual cash (ow in a year's time will be, we similarly do 
not -now what the return over the year will be. 4ut we do -now what the expected return is 
$ this is )analogous to [q]x deNned as

(expected future cash wo+ I initial price paid) / (initial price paid) [×]

Clearly, the lower the initial price paid, the higher the e:pected return will be. For e:ample, if 
the investor pays H+J, the e:pected return is )HOO – H+Jx8H+J % ×k per cent, whereas with an 
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initial price paid of H+?, the e:pected return increases to )HOO – H+?x8H+? % 6q.6 per cent. 
Critical for the discussion that follows is the fact that if the investor pays an initial price 
that is e;ual to the investment's present value, then combining [k] and [×] yieldsj

expected return = risk-free rate m risk pre–iu–

In other words, if the amount invested is e;ual to the investment's present value, the 
investor's e:pected return is e;ual to the ris-–free rate )compensation for the time value 
of moneyx plus a ris- premium that compensates the investor $ no more and no less $ 
for the ris- that they are assuming in ma-ing the investment. Xut simply, the higher the ris- 
that an investment carries, the higher the e:pected return and ris- premium that an investor 
will need to be offered in order to ma-e the investment an attractive one and the lower the 
present value of the investment will be. An obvious, but important, corollary is that given 
two investments with the same ris-, an investor will re;uire the same ris- premium, that is, 
will use the same discount rate when determining the present values of the investments.

The obvious ;uestion is how the appropriate ris- premium should be ;uantiNed. If we are 
willing to ta-e on faith the proposition that the ris-ier a particular investment is )holding 
N:ed the e:pected cash (owx, the less attractive and valuable it will be to investors $ that is, 
the higher the ris- premium they will use in their analysis $ then it becomes clear that what 
we need is )qx a way of measuring ris- and )kx a means of converting this measurement of 
ris- into an appropriate ris- premium. Conse;uently, we now address the ;uestion of how 
ris- should be measured for the purpose of assessing the ris- premium to be incorporated 
into a discount rate.

5hile a detailed discussion of this ;uestion is beyond the scope of this chapter, the basic 
idea can be summarised as follows. The uncertainty in the future cash (ows from a ris-y 
investment can essentially be decomposed into two elements. The Nrst $ referred to as 
syste–atic risk $ is that which is related to )'correlated with'x the overall state of the 
economy, while the second $ referred to as unsyste–atic risk $ is that which is unrelated to 
the overall economy. Investors are compensated )in the form of a ris- premiumx for bearing 
the former, but not for bearing the latter $ that is, ris- premia, e:pected returns and discount 
rates are a function of systematic, but not unsystematic, ris-.

To see the relevance of this point, consider the following not atypical argument that an 
e:pert may advancej

j a– trying to value a particular pro.ectb j a– una,le to –easure the risk of 
the pro.ect directly' ,ut j have identiXed a nu–,er of co–panies that are in the 
sa–e industry as the pro.ect and that j ,elieve have ,roadly the sa–e operating 
characteristics I the average level of risk across these co–panies is H5H' +hich 
translates into a discount rate of (say) 12 per centb Ao+ever' j ,elieve that 
there are certain risks that the pro.ect is exposed to that these Hco–para,leH 
co–panies are not' and so' rather than valuing the pro.ect using a discount 
rate of 12 per cent' j a– going to use I ,ased on –y experience and su,.ective 
.udg–ent I 1F per cent to rewect these additional risksb

5hen faced with an argument of this nature, it is critical that to as- the ;uestion 'Are these 
additional ris-s systematic in natureE' In other words, do they lead to the future cash (ows 
of the pro1ect that is being valued being more highly correlated with the overall economy 
than the future cash (ows of the comparable companies areE If the answer is yes $ these 
additional ris-s are systematic in nature $ then using a higher discount rate may be 1ustiNed 
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)although this would at least potentially suggest that the set of comparable companies 
might have been chosen betterx. It is much more li-ely, however, that the answer is no 
and that the additional ris-s are speciNc to the pro1ect. In this case, it is contrary to the 
basic principles of Nnancial economics that underpin the DCF methodology to increase 
the discount rate to re(ect these ris-s $ the additional × per cent in the e:ample above is 
nothing more than a 'fudge factor', and $ as e:plained in one of the pre–eminent corporate 
Nnance te:tboo- $ this approach is fundamentally misguidedj

Dvoid Rudge Ractors in Eiscount [ates b b b Rudge factors in discount rates are 
dangerous ,ecause they displace clear thinking a,out future cash wo+sb[7]

This remains the case even if the proponent of increasing the discount rate labels 
the increase not as a 'fudge factor' but as a 'pro1ect–speciNc ris- premium'. This is a 
contradiction in terms $ as discussed above, pro1ect–speciNc ris-s do not command a ris- 
premium.[8]

The capital asset pricing model )CAXMx

5e now have a framewor- for valuing a pro1ect from which the future cash (ows are ris-y or 
uncertainj )qx for each year in the future, estimate the cash (ow that the pro1ect is e:pected–
[9] to generate in that year2 )kx calculate the present value of this e:pected future cash (ow 
as of today )the 'valuation date'x by discounting it a rate that is e;ual to the ris-–free rate plus 
a ris- premium that serves as compensation for systematic ris-2 and )×x sum the resulting 
present values. 4ut how e:actly do we determine what that ris- premium )e;uivalently, the 
discount ratex should beE In this section, we introduce what might be referred to as the 
'wor-horse' model for determining discount rates, namely the capital asset pricing model 
)CAXMx. 5e start by presenting the e;uation that deNnes the model, e:plaining e:actly 
what each term means and then go on to consider how it is typically implemented.[10]

The e;uation deNning the model is as followsj

]ßr× = rf m M P ]q[W

where ]ßr× is the e:pected return on a given stoc- over the ne:t year, rf is the one–year 
ris-–free rate, M is the 'beta' of the stoc-, and ]q[W is the 'e:pected mar-et ris- premium'

As above )see e;uation [×]x, the e:pected return on a stoc- over the ne:t year is deNned 
)assuming that the stoc- is not e:pected to pay any dividendx as

(expected end of year value I current value) / (current value)[11]

and the CAXM posits that this is e;ual to the ris-–free rate )e:tracted from the prices 
of default–free government bondsx plus a ris- premium which is e;ual to the product of 
the stoc-'s beta and the e:pected mar-et ris- premium. In slightly loose terms, the beta 
for a given stoc- is a ;uantitative measure of the e:tent to which returns on the stoc- 
are )qx correlated with returns on the aggregate stoc- mar-et )as pro:ied, for e:ample, 
by the 0LX J?? inde:x and )kx more or less volatile than returns on the aggregate stoc- 
mar-et. Xreviously, we introduced the general concept of systematic ris- )correlation with 
the overall economyx and e:plained why the ris- premium component of an e:pected return 
should be a function of the systematic ris-, rather than the total ris-, of an investment. The 
CAXM simply ma-es this more concrete by telling us that beta is the appropriate measure 

The Discounted Cash Flow Method of Valuing Damages in
Arbitration EBplore on Lexology

https://www.lexology.com/indepth/investment-treaty-arbitration/the-discounted-cash-flow-method-of-valuing-damages-in-arbitration/?utm_source=TLR&utm_medium=pdf&utm_campaign=Investment+Treaty+Arbitration+-+Edition+10


 RETURN TO SUMMARY

of systematic ris- for a stoc-. 4ut how do we actually calculate the beta for a particular 
stoc-E 0-ipping over the technical details, we simply ta-e the actual returns on the stoc- 
over some time period and actual returns on the aggregate stoc- mar-et over the same 
time period and apply to these a statistical techni;ue -nown as regression analysis. B:perts 
may $ and will often $ disagree regarding ;uestions such as the appropriate time period, 
the appropriate data fre;uency )do we use returns measured over daily, wee-ly or monthly 
intervalsEx, and even the appropriate pro:y for the aggregate stoc- mar-et, but there is 
li-ely to be relatively little disagreement over the approach of using regression analysis in 
this way.

That leaves the ;uestion of the e:pected mar-et ris- premium, and how to ;uantify this is 
one of the most controversial ;uestions among Nnance academics and practitioners. It 
is easy to deNne from a conceptual point of view $ it is simply the e:pected return )over 
the ne:t yearx on the aggregate stoc- mar-et in e:cess of the current one–year ris-–free 
rate. 4ut how should this be estimatedE It is impossible to provide anything approaching a 
meaningful discussion of this ;uestion in the conNnes of this chapter, but suSce it to say 
that there are three broad categories of approach[12] and that results can differ dramatically 
depending on the approach chosen and, even within a given approach, the details of how 
it is implemented $ for e:ample, an analysis of historical e:cess returns on the aggregate 
@0 stoc- mar-et is e:tremely sensitive to the time period chosen. 9iven that, by deNnition, 
there is no right answer )at least ex antex to this ;uestion, we would suggest that an 
e:pert loo-ing to determine the e:pected mar-et ris- premium as an input to the CAXM 
should loo- to support their choice by reference to a range of contemporaneous evidence. 
0tatements such as 'the e:pected mar-et ris- premium, based on single source &, is P per 
cent' should be viewed with a certain amount of caution.

Qet us now return to the ;uestion of pro1ect valuation. Armed with our pro1ections of 
the future cash (ows that the pro1ect is e:pected to generate,[13] we ne:t identify a set 
of companies whose stoc- is publicly traded and that are as closely comparable to the 
pro1ect being valued as possible.[14] @sing regression analysis, we then estimate the beta 
for each of these comparable companies and calculate the average beta. Finally, we input 
this average estimated beta, along with an estimate of the e:pected mar-et ris- premium 
and the current ris-–free rate,[15] into the CAXM, the result of which is the discount rate that 
should be used to discount the pro1ect's e:pected future cash (ows.[16]

4ringing debt into the e;uation

In the previous section, we assumed that all pro1ects and companies are entirely Nnanced 
by e;uity. This conveniently simpliNed the discussion. For e:ample, there has been no need 
to distinguish between the cash (ows generated by a pro1ect and the cash (ows that accrue 
to the holders of the e;uity in the pro1ect $ these are one and the same thing. 0imilarly, 
the value of the pro1ect and the value of the e;uity in the pro1ect are entirely synonymous. 
Wowever, once we bring debt into the e;uation $ as indeed we must if we are to value 
real–world pro1ects and companies that are typically Nnanced by a mi: of debt and e;uity 
$ things become somewhat more complicated. At this point in standard corporate Nnance 
te:tboo-s, a plethora of formulae would start to abound, dealing with the ;uantitative 
relationships between, for e:ample, 'levered' and 'unlevered' betas, and the 'unlevered cost 
of capital' and the 'weighted average cost of capital'. 9iven the ob1ectives of this chapter, 
we restrict ourselves to discussing $ at a high level $ various -ey issues that are essential 
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for a conceptual understanding of how to value pro1ects and companies that are partially 
Nnanced by debt.

The Nrst such issue is that the value of a pro1ect that is partially Nnanced by debt is higher 
than the value of the same pro1ect if it is entirely Nnanced by e;uity. The reason for this 
is straightforward, namely the ta: deductibility of debt interest. To illustrate this point, 
consider a pro1ect that is e:pected ne:t year to generate operating proNts of HJ?? and that 
is sub1ect to a corporate ta: rate of k? per cent, so that the e:pected ta: payment is Hq??. 
If we assume for simplicity that proNts and cash (ow in this e:ample are the same, then 
if the pro1ect is entirely Nnanced by e;uity, the cash (ow that is e:pected to accrue to the 
providers of the pro1ect's Nnancial capital[17] )in this case, the holders of its e;uityx is simply 
HJ?? – Hq?? % H6??. Pow suppose that the pro1ect is partially Nnanced by debt $ speciNcally, 
ne:t year Hk?? of interest is e:pected to be paid to the holders of this debt. In this case, 
the pro1ect's e:pected ta:able proNt is HJ?? – Hk?? % H×?? )because interest on debt is 
ta:–deductiblex, and the e:pected ta: payment is k? per cent / H×?? % H=?. Conse;uently, 
the cash (ow that is e:pected to accrue to the holders of the pro1ect's e;uity is H×?? – H=? 
% Hk6?, which together with the e:pected debt interest of Hk?? yields a total cash (ow that 
is e:pected to accrue to investors of Hk6? U Hk?? % H66?, that is, H6? higher than when the 
pro1ect is all e;uity Nnanced. The additional H6? is referred to as the 'debt ta: shield' and is 
simply e;ual to k? per cent )the corporate ta: ratex / Hk?? )the e:pected debt interestx. To 
understand the implications for the valuation of the pro1ect, note that we can summarise 
the previous calculation as followsj

expected cash wo+ to investors = expected cash wo+ to investors if pro.ect is all-eCuity 
Xnanced m de,t tax shield

In value terms, this becomesj

value of pro.ect = value of pro.ect if all-eCuity Xnanced m value of de,t tax shield

This is the 'ad1usted present value' )AXVx approach to valuation. In this approach, we Nrst 
calculate the value of the pro1ect assuming that it is Nnanced entirely by e;uity, then ad1ust 
this value to re(ect the additional value that is created through the debt ta: shield.

To tac-le the Nrst piece of this $ the value of the all–e;uity pro1ect $ we essentially use the 
framewor- set out above, but with one important modiNcation. This arises from the fact 
that because debt is senior to e;uity $ that is, the debt holders have the Nrst claim on the 
cash (ows generated by a Nrm or a pro1ect $ the e;uity in the Nrm or pro1ect is ris-ier than 
it would be in the absence of debt. Conse;uently, if we use regression analysis to estimate 
the beta for a given company, and that company has debt in its capital structure, what 
we are actually estimating is what is referred to as the 'levered' e;uity beta. This may be 
thought of as the beta that we would have estimated had the Nrm been all–e;uity Nnanced 
)its 'unlevered' e;uity betax, plus 'something' to re(ect the additional ris- to e;uity created 
by the debt Nnancing. Thus, if we want to get at the unlevered e;uity beta, we need to ta-e 
this 'something' out of the beta that we have estimated, a process that is referred to as 
'unlevering'.

The implication for the 'playboo-' is as follows. 5e are attempting to estimate the pro1ect's 
unlevered e;uity beta, so that we can input this, inter alia, into the CAXM in order to derive 
the pro1ect's unlevered cost of capital, which we can then use to calculate the unlevered 
value of the pro1ect. Bconomic reasoning tells us that 'similar' Nrms and pro1ects should 
have 'similar' unlevered e;uity betas $ however, two identical Nrms will have different 
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levered e;uity betas if they have different Nnancing mi:es, and it is levered e;uity betas 
that we are able to estimate using regression analysis. Conse;uently, the discount rate 
components of the playboo- now read as followsj

q. identify a set of companies whose stoc- is publicly traded and that are as closely 
comparable to the pro1ect being valued as possible2

k. using regression analysis, estimate the levered e;uity beta for each of these 
comparable companies2

×. 'unlever' each of these estimated e;uity betas )using information on the relevant 
comparable Nrm's Nnancing mi:x, then calculate the average unlevered e;uity beta2 
and

6. plug this average estimated unlevered e;uity beta, along with an estimate of the 
e:pected mar-et ris- premium and the current ris-–free rate, into the CAXM, in order 
to derive the pro1ect's unlevered cost of capital.

Waving calculated the pro1ect's all–e;uity or unlevered value, we now need to calculate the 
value of the debt ta: shield by discounting each year's e:pected ta: saving at a discount 
rate that re(ects the ris- in those ta: savings. Typically, this discount rate will be either 
)qx the pro1ect's unlevered cost of capital )as calculated abovex or )kx the pro1ect's cost of 
debt )as discussed belowx, although this choice typically has relatively little impact on the 
overall valuation.

Pote that we are valuing the pro1ect as a whole, which is e;ual )tautologicallyx to the 
aggregate value of the securities )debt and e;uityx that are used to Nnance the pro1ect. 
Yften we are interested in the value of the e;uity in isolation. As we discuss below, valuing 
the debt is typically relatively straightforward, so we can determine the value of the e;uity 
by using the AXV approach to value the debt and e;uity together and then subtracting the 
value of the debt.

As the above discussion hopefully ma-es clear, the AXV approach to valuation has the 
advantage of clearly and separately identifying the additional value that is created by 
having the pro1ect partially Nnanced by debt. An alternative approach $ which for reasons 
that will shortly become apparent is referred to as the weighted average cost of capital 
)5ACCx approach $ addresses this additional value through an ad1ustment to the discount 
rate. 0peciNcally, in the e:ample above, using the 5ACC approach, we would continue to 
discount the H6?? of cash (ow that is e:pected to accrue to investors in the all–e;uity 
scenario but, rather than discounting at the pro1ect's unlevered cost of capital, we would 
discount at a lower, ad1usted rate.

At the outset, it is important to note $ and this is something that is often overloo-ed $ 
that this alternative approach may only validly be used under certain restrictive conditions. 
4roadly spea-ing, these conditions may be characterised as relating to the stability of the 
pro1ect's Nnancing structure. 0peciNcally, if the pro1ect is to be Nnanced with a constant debt 
)or 'leverage'x ratio,[18] then using a lower, ad1usted discount rate $ which can be obtained 
formulaically from the unlevered cost of capital $ is possible. Ytherwise, the AXV approach 
has to be used. For e:ample, if a q?–year pro1ect has Hq?? million of debt outstanding as 
of the valuation date and this is e:pected to be paid off in e;ual instalments of Hq? million, 
ad1usting the discount rate will simply not wor-.[19]
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Wowever, if these conditions are met, then it can be shown that the ad1usted discount rate 
is e;ual to the pro1ect's 5ACC, deNned as

LDTT % )q – :xr] U :rE )q – ;x

where : is the pro1ect's leverage ratio )the percentage of debt in its Nnancing mi:x, r] is the 
pro1ect's cost of e;uity, rE is the pro1ect's cost of debt in turn, and ; is the pro1ect's marginal 
ta: rate.[20]

Qet us now discuss the cost of e;uity and the cost of debt in turn. 0tarting with the cost of 
e;uity, this is the answer to the ;uestion 'what is the appropriate rate at which to discount 
the e:pected cash (ows to e;uity holders, properly ta-ing account of the ris- of these 
cash (owsE' Importantly, the answer to this ;uestion is not the unlevered cost of capital. 
As we discussed earlier, the unlevered cost of capital is e;ual to the cost of e;uity only 
when the pro1ect is all–e;uity–Nnanced. Ynce we introduce debt into the Nnancing mi:, the 
e;uity becomes ris-ier and the cost of e;uity therefore increases, since the e;uity holders 
demand a higher e:pected return for bearing this additional ris- $ the more debt there is, 
the ris-ier the e;uity is, and the higher the cost of e;uity will be. Conse;uently, the playboo- 
needs further modiNcation. 0peciNcally, having calculated an average unlevered e;uity beta 
across the comparable Nrms as an estimate of the pro1ect's unlevered e;uity beta, this 
needs 'relevering' in order to arrive at an estimate of the pro1ect's levered e;uity beta, with 
the details of the relevering depending on how much debt is in the pro1ect's Nnancing mi: 
$ all other things e;ual, the more debt, the higher the levered e;uity beta. This can then be 
input, inter alia, into the CAXM to generate an estimate of the pro1ect's cost of e;uity.[21]

Insofar as the cost of debt is concerned, this is often measured by reference to the coupon 
rate on the debt.[22] Wowever, a word of caution is in order. The coupon rate is set when 
the debt is issued and therefore re(ects economic conditions at that time, including the 
general level of interest rates in the economy along with then perceived ris- of default on 
this debt. In other words, the coupon rate represents the cost of debt at the time of issue 
and may be thought of as the e:pected return that investors in the debt demand in return for 
the ris- they are assuming. As economic conditions change, the cost of debt will change $ 
for e:ample, if the perceived ris- of default has increased, so will the cost of debt. Again, a 
detailed e:planation of how to ta-e these factors into account is beyond the scope of this 
chapter, but it is important to be aware that they do need to be ta-en account of.

Bndnotes

q Ronnie 4arnes is a vice president in Cornerstone Research's Qondon oSce, head of the 
Nrm's international arbitration and litigation practice, and co–head of its valuation, MLA and 
ban-ruptcy practice. The views e:pressed in this chapter are solely those of the author, who 
is responsible for the content, and do not necessarily represent the views of Cornerstone 
Research.

k 3essica Resch, Ma1a 9low-a and Tim 9iles, 'Choosing the Appropriate Valuation 
Approach for Damages Assessment' in 4arton Qegum )ed.x, jn-Eepth< jnvest–ent ;reaty 
Dr,itration, Oth edn., Qaw 4usiness Research Qtd, k?k6.

× The government guarantee ensures that there is no possibility that the ban- will default 
on its obligations, thereby 1ustifying the assumption that the deposit really is a ris-–free 
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investment. To avoid complicating matters unnecessarily, we s-ip over any discussion of 
e:actly how you would convince the ban- of your creditworthiness.

6 For simplicity, we ignore the fact that in practice, the ban- is li-ely to charge you a spread 
over the ris-–free interest rate to cover your perceived )lac- ofx creditworthiness.

J This assumes that interest is compounded once a year.

= Pote that the su,script t in these e;uations denotes that rt is the t year ris-–free rate, while 
the superscript t denotes that )q U rtx should be raised to the power t.

+ Richard A 4realey et al., Wrinciples of Torporate Rinance k6q )q×th edn., k?qOx.

7 As a concrete e:ample, suppose that the pro1ect being valued is heavily dependent upon 
a single customer for its revenues $ the loss of this customer would have a catastrophic 
impact on the pro1ect. It seems obvious that the pro1ect is less valuable than it would be if it 
had a diversiNed customer base )as do the comparable companies that are being used for 
benchmar-ing the ris- of the pro1ectx, so surely it is appropriate to increase the discount 
rateE The short answer is no $ unless the ris- of losing the customer is systematic in nature 
)which seems unli-elyx, there is no 1ustiNcation for such an increase. That is not to say that 
the possibility of losing the customer should be ignored $ clearly it should not. Rather, it 
should be dealt with )as the te:tboo- ;uote above suggestsx when estimating the e:pected 
future cash (ows from the pro1ect. 5e do not dispute that determining e:actly how to ad1ust 
these e:pected future cash (ows to re(ect the possibility of losing the customer is diScult. 
Yur point is that increasing the discount rate by an arbitrary amount does not obviate this 
diSculty, it simply sweeps it under the carpet.

O Were, as throughout this chapter, the term 'e:pected' should be interpreted to mean a 
probability–weighted average across all possible scenarios )so in the e:ample in footnote 
+, this would include a scenario in which the customer is lostx. In practice, this averaging 
will be done implicitly, i.e. the e:pected value will be forecast directly $ this is Nne, providing 
that what is forecast is in fact an average, rather than a 'best–case' or 'aspirational' scenario.

q? To simplify matters, for now we assume that all pro1ects and companies are Nnanced 
entirely by e;uity, that is, there is no debt Nnancing.

qq For a stoc- that is e:pected to pay a dividend, the deNnition of e:pected return is 
(expected end of year value m expected dividend I current value) / (current value).

qk These are )qx historical analysis, which loo-s at the average actual returns )in e:cess of 
the then–prevailing ris-–free ratex on the aggregate stoc- mar-et over some past period2 )kx 
survey analyses2 and )×x the 'implied' approach, whereby the current level of the aggregate 
stoc- mar-et, together with assumptions regarding e:pected future dividends, are used to 
infer the discount rate that mar-et participants are implicitly using.

q× This is not to downplay the fact that these pro1ections will often be the sub1ect of Nerce 
debate $ issues that often arise include ;uestions as to the e:tent to which is it valid 
to use contemporaneous management pro1ections, in particular whether such pro1ections 
genuinely represent 'e:pected values' or rather are 'upside' pro1ections that are 'aspirational' 
in nature.

q6 5hile this is somewhat sub1ective, a typical starting point will be to identify companies 
within the 'same industry'.
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qJ In principle, given that ris-–free interest rates differ by maturity )meaning that the 
one–year ris-–free rate is different from the two–year ris-–free rate, and so onx, we could 
loo- to apply a different discount rate to the e:pected cash (ows at different future points 
in time. In practice, this is rarely, if ever, done. Typically, an e:pert will use a ris-–free rate 
with a maturity that corresponds to the 'average' maturity of the cash (ows being valued 
as an input to the CAXM. B:actly what is meant by 'average' may re;uire some sub1ectivity, 
but in today's economic environment where $ at least for developed mar-et currencies 
$ ris-–free rates show relatively little variation by maturity, whatever choice is made will 
li-ely not have much in the way of an impact on the overall valuation. In other economic 
environments, where interest rates differ signiNcantly by maturity, there is much more of 
an argument for using different discount rates )at least insofar as the ris-–free component 
is concernedx for different future cash (ows. Wowever, even if the decision is made to use 
different ris-–free rates, the beta for the pro1ect will still be estimated in e:actly the same 
way. Finally, it would be rare indeed to use anything other than a single estimate of the 
e:pected mar-et ris- premium.

q= As a matter of terminology, this discount rate is referred to as the pro1ect's cost of capital 
or, because all of the pro1ect's Nnancial capital is in the form of e;uity, its cost of e;uity 
)although strictly spea-ing, as we e:plain in the ne:t section, this discount rate is actually 
the pro1ect's unlevered cost of capital or unlevered cost of e;uity $ a pro1ect or company 
that is all–e;uity Nnanced is said to be 'unlevered', whereas if it is Nnanced by a mi: of debt 
and e;uity, it is said to be 'levered'x.

q+ For ease of e:position, we shall henceforth refer to the providers of the pro1ect's Nnancial 
capital simply as 'investors'.

q7 This means that the amount of debt issued against the pro1ect is ad1usted over the life 
of the pro1ect so that it is always a N:ed percentage of the overall value of the pro1ect.

qO Ignoring the details, this is because the formula that relates the ad1usted discount rate 
to the unlevered cost of capital depends on how much debt is in the pro1ect's Nnancing mi:. 
Bssentially, if the pro1ect's Nnancing mi: is e:pected to change over the life of the pro1ect, 
the formula essentially brea-s down.

k? The word 'marginal' means that this is the rate at which each additional dollar of ta:able 
income is ta:ed $ typically, this will be ta-en to be e;ual to statutory corporate rate.

kq Pote that applying this cost of e;uity to the cash (ows that are e:pected to accrue to 
the pro1ect's e;uity holders allows us to calculate the value of the e;uity directly, rather than 
as the difference between the pro1ect as a whole less the value of the debt.

kk The coupon rate is what is applied to the face, or notional, value of the debt in order to 
calculate the periodic interest payments to the debt holders. For e:ample, a coupon rate of 
7 per cent means that the holder of Hq?? face value of debt will receive an interest payment 
of H7.
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