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EXECUTIVE SUMMARY

This paper has sought to address a number of quesposed by the AER, and the

conclusions are as follows.

The first of these questions is the validity of C&@laim that there is a clear negative
relationship between the ten year CGS yield andeheyear MRP to the extent that the ten-
year cost of equity is stable over time, and tleeefecent reductions in the ten-year CGS
yield do not reduce the ten-year cost of equitydolnot consider that CEG present any
persuasive evidence that there isti@ng negative relationship of this kind and the primary
evidence they do present in their Figure 8 is pspabed to that result by assuming that the

future cost of equity is the same for all futurange

The second of these questions involves criticaiyawing three approaches to estimating the
cost of equity that are proposed by CEG, involvimg DGM applied to individual firms, the
DGM applied to the MRP, and averaging the risk fiege over a long period. Applying the
DGM approach to individual firms is very similar epplying it to the MRP but has the
additional problems of greater exposure to flucturet in the earnings payout rate, incentives
for the firms in question to manipulate their eags payout rate, and implicitly (and wrongly)
assumes that the entire firms’ activities are raal. Consequently, | do not favour this
approach. Averaging the risk free rate over sommiical period is subject to a number of
problems, involving overestimating the cost of @gdor businesses with equity betas less
than 1, wrongly assuming that the widely employeRRVestimate of 6% is an estimate of the
long-term average MRP, ambiguity over the ‘correatéraging period for the risk free rate,
the unsubstantiated belief that variations in thBRMMand the risk free rate are largely
offsetting, the sacrifice of an observable, relévamd significant parameter, and potential
spillover effects on the estimated cost of debt.thihk these problems are sufficiently
pronounced that this methodology should not be eysal. By contrast, using the DGM to
estimate the MRP is worthy of consideration buaaomplement to rather than a substitute
for the AER’s current approach. Furthermore, ansbitg many drawbacks is the likelihood
that it would currently overestimate the MRP duas$suming that future costs of equity are

the same for all future years.



The third question is whether CEG’s MRP estimat®&.6R% from the AMP variant on the
DGM approach is a reasonable estimate. | idetwitysignificant errors in this approach and
the net effect of them is to overestimate the MRPRabout 1%. This is in addition to the

overestimation referred to in the previous paralgrap

The fourth question involves critically reviewiniget AER’s belief that its current approach
involves using the current ten-year risk free eatd an estimate of the MRP over the next ten
years, along with Aurora’s view that the AER’s MR®Pfor a much longer and therefore
inconsistent period. | concur with the AER’s pmsit The fact that the AER bases its MRP
estimate at least partly upon historical averagihgxcess returns does not invalidate its
claim that it is estimating the MRP for the next tgears; this estimation methodology is
suitable (in conjunction with other methodologiés) estimating the MRP for the next ten
years as well as for estimating the long-term ayeMRP. Furthermore, the use of historical
averaging resultmayintroduce a downward bias at the present timehrieffect is likely

to be small relative to the standard deviationh@ ¢stimate and to possible upward bias in
the methodology arising from significant unanti¢gghinflation in the 26 century.

The fifth question is whether the AER’s use of tierent ten-year CGS yield, along with an
estimate for the MRP for the next ten years thatnat changed as the ten-year CGS vyield
has recently declined, is reasonable in view ofliged returns from other assets of
comparable risk, expected returns for the sametsassed opportunity cost considerations.
Realised returns are not relevant here and opptytoost is synonymous with the expected
return from assets of comparable risk. The expeatirns on these assets are also reduced
by the recent decline in the ten-year CGS vyield dmedefore the only remaining issue is
whether the MRP for the next ten years has risdharast year to counteract the fall in the
ten-year CGS yield. This is CEG’s argument, betaliidence they present in support of it is

not convincing.

The final question is whether the AER’s currentmoeiblogy is appropriate in current market
conditions. | concur with the AER’s current apprioao estimating the cost of capital in
coupling an estimate of the forward-looking MRPhihe current risk free rate. However,
whilst the AER uses the current ten-year risk fi@e within the first term of the CAPM, |
favour the rate whose term matches the regulatgeiedo ensure that the present value of

the regulated entity’s future cash flows matchesnitial investment. In addition, whilst the
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AER gives primary weight to historical averaging ecess returns and survey results in
estimating the forward-looking MRP, | consider thia¢ AER should give consideration or

additional weight to a number of other methodsudgtig the Siegel approach, the DGM, and
results from a range of other markets. In addjtibhistorical average returns are used, they

should be arithmetic rather than geometric averages



1. Introduction

This paper seeks to address a number of questasesify the AER, as follows.

Firstly, critically evaluate the theoretical andparical evidence presented by CEG (2012) in
support of the following contentions:
(a) That CGS yields are falling primarily as a consemgeof factors that do not push
down the overall cost of equity.
(b) That there is a clear negative relationship betwberien year CGS yield and the ten
year forward-looking MRP.
(c) That the cost of equity is stable over time.

Secondly, critically evaluate the three approatcbesstimating the cost of equity proposed by
CEG. These are
(a) Estimating the cost of equity directly using DGMiestes.
(b) Estimating the risk free rate based on the prewgilien year CGS yield and
estimating the MRP based on prevailing DGM estimate
(c) Estimating the risk free rate based on a histode@rage CGS vyield and estimating
the MRP based on historical excess returns.

Thirdly, in relation to CEG’s estimate of 8.52% fine MRP based on what it describes as
the ‘AMP method’, critically evaluate this partiaml DGM methodology and the input
assumptions adopted by CEG.

Fourthly, in relation to the Aurora final decisiGhER, 2012, Attachments, pp. 128-131, 136)
in which the AER rejected Aurora’s argument tha& AER had estimated a ‘short term’ risk
free rate and a ‘long term’ MRP, which Aurora (2DpaPgued was internally inconsistent, and
the AER instead contended that it had estimateh gear forward-looking risk free rate and

a ten year forward-looking MRP, critically evaludéite AER’s position on this matter.

Fifthly, given that the AER’s current approach ttetmining the cost of equity is based on
the prevailing ten year CGS vyield plus 6% (MRP) tiplied by 0.8 (equity beta), which has

led to a lower calculated cost of equity for regedautilities as the ten year CGS vyield has



decreased over the past year, critically evaluageréasonableness of this outcome taking
into account:

(a) An opportunity cost perspective on the cost of tzpand

(b) The realised and expected returns from alternatskg investment opportunities in

current market circumstances.

Sixthly, critically evaluate whether the AER’s cemt approach to determining the cost of
equity is appropriate in current market conditiamsl, if the AER’s current approach is not
appropriate in current market conditions, recommehée best alternative value or

methodology for the risk free rate and the MRP.

2. The Relationship between the Risk Free Rate and tHdRP

CEG (2012, sections 2-5) argues that variationshan ten-year CGS yield are strongly
negatively related to variations in the ten-year RRo the extent that the ten-year cost of
equity is largely unchanged. Consequently, theeaily low value for the ten-year CGS

yield does not warrant a lower cost of equity gulated firms.

Although there is nothing in finance theory thapgorts (or rejects) a negative relationship
between the CGS rate and the MRP, a negative aedtip is plausible because the market
risk premium is compensation for bearing equitk (iglerton, 1980), equity risk (volatility)
seems to be greatest in depressed economic corgl{fisench et al, 1987, Figure la), and
the risk free rate also tends to be lowest in dega@ economic conditions. However, whilst
CGS vyields are very low because of generally deedesworld economic conditions,
Australia is not experiencing depressed economimditions. Furthermore, even if the
correlation between the CGS yield and the MRP wexgative, the significant issue for
regulatory purposes is tlstrengthof this relationship and especially its strengtiiaspect of
the ten year risk free rate and the ten year MRRrket volatility (and therefore the market
risk premium) might be high today but volatilityn@ hence the MRP) tends to rapidly
subside to normal levels (French et al, 1987, Eidia) and the MRP for the next ten years
might not then be greatly increased by a temparpsgrge in volatility.

CEG presents some evidence in support of theimaegti that the risk free rate and the MRP
are strongly negatively related, as follows. BrSCEG (2012, paras 42-43) cite Lettau and

7



Ludvigson (2001) in claiming that “when the de-tted risk free rate fell the (market) risk
premiums tended to rise by the same amount”. Hew&EG does not identify any
particular section of the Lettau and Ludvigson pagpat supports this specific assertion.
Furthermore, the risk free rate used by Lettau lamtl/igson is the US 30-day Treasury Bill
rate (ibid, page 825) rather than the ten-year aatk the “risk premiums” referred to only
changed in the opposite direction to that of theaSury Bill rate over the following two
years, after which they moved in the reverse dwactibid, Table VI). Furthermore, these
“risk premiums” are in fact actual returns, andréfere the relationship uncovered may
simply reflect market inefficiency rather than cbas in risk premiums, i.e., the increases in
equity returns subsequent to low risk free rateg reflect market undervaluation of equities
at the time of the low risk free rates (when ecomoconditions are adverse). So, the Lettau
and Ludvigson paper doest support the claim that a fall in the ten year free rate will be

followed by a rise in the ten year MRP, let alormésa of compensating magnitude.

Secondly, CEG (2012, para 44) cites Smithers an(G03, page 49) in support of the claim
that the (nominal) risk free rate moves inverseithwhe (nominal) MRP. In turn Smithers
and Co reach this view based upon the observatiaithe real return on US stocks over the
last 100-200 years has been much more stable ltieareal risk free rate, and they refer to
this as “Siegel’'s Constant” (ibid, pp. 31-38). Fkiew presumably comes from Siegel (1992,
1999), who claims that the real return on equiteesnore stable than that on long-term
government bonds, that this is due to significarexpected inflation during the 2@entury,
that historical average excess returns from 1928estimate the true MRP during that period,
and that the MRP in the future will therefore bgn#icantly less than that estimated by
historical average excess returns using data frég6.1 However, Siegel’'s arguments are
concerned with real rather than nominal returngrtHermore, even in respect of real returns,
Siegel doesiot argue that the MRP moves inversely with the rige frate to the point that

the cost of equity is largely unchanged.

Thirdly, CEG (2012, paras 46-63) describes the ggriecrease in debt risk premiums on
non-CGS bonds contemporaneous with the recentngedti the risk free rate, which is
uncontroversial, and claims that “standard finatie®ry” would support an increase in the
MRP of at least that in debt risk premiums. Subsetly, CEG (2012, para 96) explain this
with an example involving Victorian government defur which the debt risk premium
increased from 0.51% in 2011 to 0.80% in 2012. uAsag an MRP of 6.0% in 2011, CEG
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claim that the debt risk premium in 2011 of 0.5X%plies a debt beta of 0.09, and coupling
the same debt beta with the 2012 debt risk pren@fith80% implies a 2012 MRP of 9.0%.
However, these results are only true if the codeadit is both an expected rate of return and
the margin over the risk free rate is compensafmmonly systematic risk, and both
conditions are false. In particular, the cost ebtdis a promised rate of return and this
exceeds the expected rate of return by the expetdtllt lossesF). Furthermore, the
expected rate of return on state government debkal/ to incorporate an allowance for
inferior liquidity relative to CGSL(1Q). Thus the debt risk premiurDRP) can be expressed

as

DRP=MRPS, + DF +LIQ

where 4 is the debt beta. Accordingly, the rise in thétdesk premium on Victorian
government debt from 0.51% in 2011 to 0.80% in 20d2y have been due entirely to
increases iF andLIQ, in which case one cannot conclude that the MRE.r&Remarkably,
CEG (2012, para 55) refer to the rise in the destt premium for state government debt and
attribute this to a “heightened safety/liquiditydstty premium for CGS”, which seems to
involve acknowledging thdF andLIQ might have risen. Thus, the evidence presented by
CEG for a rise in the MRP is not compelling, thare credible alternative explanations, and

even CEG elsewhere acknowledge these alternatplaretions.

Fourthly, CEG (2012, paras 67-71) generates a sienies of estimates of the market cost of
equity over the last 20 years, as shown in thejufe 8, and argue that the stability in this
time series in the face of considerable variatiothie ten-year risk free rate implies that the
MRP changes in an approximately offsetting fash@the ten year risk free rate. However,
in estimating this cost of equity by matching thregent value of future dividends to their
current market value, CEG assumes that at any poiithe the market cost of equity is the
same for all future years. Thus, if the curremt year risk free rate were unusually low
relative to its long-term average (as is clearly ¢hse), CEG implicitly believes that the MRP
over the next ten years would be unusually highaijre to its long-term average) by an
exactly offsetting amount. With this ‘perfect-agtsassumption, CEG then generate results
showing the stability of the cost of equity ovemd&i. However the ‘perfect-offset’
assumption necessarily leads to greater stabNigy tme in the estimated cost of equity than



would otherwise arise. Consequently this critmialce of evidence is prejudiced in favour of

the result that is found.

To illustrate the point that the ‘perfect-offsessamption dramatically dampens variation
over time in the estimated market cost of equitygp®se the market dividends in the most
recent year are denot&and, at any point in time, are expected to grow%%tper year in
perpetuity. Suppose further that the long-run agerfor the ten-year risk free rate is 5% and
any deviations from this give rise to the expeotatof a reversion back to 5%. Suppose
further that the MRP does not vary from 6%, so #rat variations in the risk free rate from

its long-run average do not induce countervailihgnges in the MRP. Suppose further that
the current ten-year risk free rate is unusualgjhhat 7%, and it is expected to revert to 5% in
ten years’ time. The current market cost of eqigitthen 13% and is expected to revert to 11%

in ten years’ time. Accordingly the market valdeequities will be as follows:

o D@05, D@0Y°  E(S)

113 7 @13 @13¥
{D(l.OS)“}

_ D (105 1_(1.05J1° ,L 11-05
13- 05 113 (113

Per $1 ofD this is $15.22. By contrast, the process use@bg to estimate the market cost

of equity over the next ten yeal§ assumes that all future valueskaire equal:

o 81005  $1009°  ~ _ $1109

1+k  (L+k)? k- 05

SubstitutingS = $15.22 into the last equation, the resultingmeste fork is 11.9%, and this is
below the true value of 13% because CEG asskiisethe same for all future years. The
process is now repeated with a current ten-ye&rfree rate of 3%, which is expected to
revert to 5% in ten years. So, with an MRP of @8&, current market cost of equity is 9%,
which is expected to revert to 11% in ten yearsllowing the same process as above, CEG’s
approach would then estimate the current market ebgquity at 10.2%. Thus the true
current market cost of equity has varied from 9%l83 whilst the estimate of it using
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CEG’s methodology has varied from only 10.2% t®% despite the fact that the MRP has
not changed as the risk free rate has changedif @ observes little variation over time in
the cost of equity estimated through CEG’s apprpacte cannot conclude that the MRP
moves inversely with the risk free rate; most oé txplanation for the stability in the
estimated cost of equity arises from the assumgptiam, at any point in time, the cost of

equity is the same for all future years.

In summary, CEG do not present any persuasive ee&¢hat there is atrong negative
relationship between the ten year risk free ratktae MRP, and the primary evidence they

do present in their Figure 8 is pre-disposed to tbsult.

3. CEG’s Proposed Approaches to Estimating the Costf &quity

3.1 Firm-Level DGM

CEG (2012, section 7) presents three possible appes to estimating the cost of equity, and
these are now examined. The first of these appesats the DGM applied to each of six

Australian regulated businesses, which estimatesdbt of equity consistent with the current
share price, the current dividend level, and edtémsaf future expected dividends per share.
For each company, CEG estimates the future expelttétends per share using Bloomberg

forecasts for the first two years followed by ademun growth rate of either 2.5% (expected
future inflation) or 6.6% (expected future GDP gtbwate). Across the six companies the
average cost of equity varies from 10.87% to 14.588bording to whether the expected

dividend growth rate is 2.5% or 6.6% respectiv€l¥eG, 2012, section 4.4).

This methodology has the advantage of reflectirmgecit market conditions but is subject to a
number of difficulties. CEG (2012, para 155) reféw the possible lack of credible short-
term dividend forecasts. However there are morewe concerns. Firstly, at a given point
in time, the estimated cost of equity for a compangssumed to be the same for all future
years. Thus, if the current ten year risk free raere unusualljow relative to its long-term
average (as is the case) and therefore could becegto be higher in ten years’ time, this
methodology implicitly assumes that the equity qiskmium for the company over the next
ten years would be unusualygh relative to its long-term average by an exactligeiting
amount. This ‘perfect-offset hypothesis’ is imdale and, since the current risk free rate is
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unusually low, will overestimate of the cost of égufor the next ten years.To illustrate

this point, suppose that the current ten year fris& rate is 3.8%, the company’s equity risk
premium over the next ten years is 6.2% and thezdfee current cost of equity over the next
ten years is 10%. Since the risk free rate is ualls low, the rate expected in ten years
should be higher and we assume it equals its leng-taverage of (for example) 6%. In
addition, since the risk free rate is expectedde, the company’s equity risk premium might
be expected to fall, and we therefore assumeekcted to fall to its long-term average of
(for example) 6%. In addition, the expected growdte in dividends is 5% per year in

perpetuity. It follows that the current share praf the companyR) is as follows:

p-D@05 ~ D@09”  E(S

110 @10® @10v
_ D@0y 1_(1._05)10 ,L12-05
~ 10-05 110 (110)*

whereD is the dividends per share in the most recent. y&ar $1 oD, the current share
price is then $17.23. By contrast, the DGM assuthessame cost of equikyfor all future
years. Consequently, witR = $17.23, the DGM would estimate the company’st ajs

equityk as the solution to the following equation:

s1723= S1409 , SULO9T,  _ SUL09 (1)
ek | (1+K) k- 05

Solving this equation yields an estimate koof 11.1%, which is assumed to hold for all
future years. This is 1.1% above the actual cbsiaity for the first ten years of 10%, and
the error arises from assuming the same cost otyetpr all future years when the rate

actually differs over future years.

Secondly, this methodology assumes that the custeanre price of the company matches the
present value of future dividends per share. Caunsetly, if the current share price exceeds

the present value of future dividends, then thamege for the cost of equity that arises from

! Evidence of its implausibility will be discussedthe next section.
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this methodology will be too lof. Similarly, if the current share price is belove thresent
value of future dividends, then the estimate fog tost of equity that arises from this
methodology will be too high. To illustrate thesstble extent of the errors, suppose that the
current share price of the company is 25% belowptiesent value of future dividends. This
would reduce the left-hand side of equation (1) 2%%, and solving fok in this new
situation would then yield an estimate of 13.1%hisTcontrasts with the estimate of 11.1% if
the current share price of the company matchedthsent value of future dividends, and
therefore the cost of equity would be overestimdte@.1% as a result of this point (as well

as a further 1.1% as a result of the previous point

Thirdly, the DGM methodology is error-prone in theesence of fluctuations in the firm’s
earnings retention rate. For example, considemawith a cost of equity of 10% per year in
perpetuity, a current annualised dividend levebbiper share, and an expected growth rate in
dividends per share of 5% per year in perpetuitisifey from the Bloomberg forecasts for
the next two years and the expected long-run Gl rate). The share pridewould
then be as follows:

po S1105) | $1105°  _ $1005 _

110 (1107 10- 05

Application of the DGM methodology would then acety estimate the firm’s cost of
equity at 10%, by solving the following equation:

1= $1009 | $1105°  _ $1105

1+k (1+Kk)? k- 05

Now suppose instead that the firm decides to redisceetention (and hence investment)
level over the next five years, and that the eftédhis will be to raise its expected dividends
per share (relative to the above path) to $1.60etmh of the next five years, followed by
subsequent reductions in expected dividends pee ghalative to the above path). Suppose
also that the cancelled investments are NPV neuBalce the investments are NPV neutral,
the share price of $21 would not be affected by tlew policy. In addition the expected
long-run GDP growth rate would still be 5%. Howetlee Bloomberg dividend forecasts for

2 Smithers and Co (2003, page 49) make this samat.pdlEG (2012, para 44) cite them in support of a
different point (on the same page) whilst ignorthgir concern about the DGM.

13



the next two years would now be $1.60 for each.ye@o, application of the DGM with
Bloomberg’s dividend forecasts for the next two rgefollowed by a long-run expected

growth rate of 5% would yield the following

1= 351.60+ $160 4 $160 + $160(105) N
1+k  (@1+k)? @+k)?® @+k)*

Solving this equation yields an estimate Kaf 12%, which is 2% above the correct value of
10%. So the DGM methodology coupled with Bloombejvidend forecasts for the next
two years followed by a long-run expected growtlkeran GDP could produce very
significant errors in estimating the firm’s costezfuity. The source of the problem is the fact
that the dividends per share of $1.60 arise framngporaryreduction in the firm’s retention
rate and therefore are not a suitable base fronchwta project subsequent dividends per

share.

An alternative scenario of this general type wourddolve the firm paying dividends in
excess of its free cash flow and borrowing to niketcash flow shortfall. If the borrowing
required here were sufficiently large to progreslivaise the firm’s leverage ratio, then such
a strategy would not be indefinitely sustainabled @éherefore dividends will fall at some
point. This scenario characterises a number of wier utilities (Armitage, 2012). The
DGM methodology would not allow for the future dieind reduction and would therefore

again overestimate the firm’s cost of equity.

Fourthly, and consequent upon the previous pofnthis DGM approach were used to
estimate the cost of equity for regulated firmg, finms in question would have a very strong
incentive to manipulate their retention rates far purpose of increasing their estimated cost

of equity and therefore the cost of capital alloviegda regulator.

Fifthly, the methodology produces an estimated obsiquity for the company and therefore
will not accurately estimate the cost of equitytleé regulated activities of the company if
they represent only part of its activities. Furthere, since non-regulated activities tend to
have higher risk, the estimated cost of equitytfigr company will tend to overestimate that
for its regulated activities, and the AER (2012taghments, pp. 159-161) notes that the six

companies analysed by CEG have unregulated aesyviti
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3.2 Market-Level DGM

The second approach considered by CEG is to usB@M model to estimate the cost of
equity for the market in aggregate. The prevailieg-year risk free rate is then deducted
from this to yield the estimated MRP. This estieiatthen substituted into the CAPM in the
usual way, along with the prevailing risk free rated the estimated equity beta, to produce

an estimate for the cost of equity for a reguldtesiness.

This methodology has the advantage of reflectirrgecit market conditions but is subject to a
number of difficulties. Firstly, the cost of equior the market is assumed to be the same for
all future years. Thus, if the current ten yeak ifree rate were unusually high relative to its
long-term average, and therefore could be expeftdede lower in ten years’ time, this
methodology implicitly assumes that the MRP ovee tiext ten will be unusually low
relative to its long-term average by an exactlysefing amount. This ‘perfect-offset’
hypothesis is implausible, and even stronger thBG'€ explicitly stated view that risk free
rates and MRPs are negatively (but imperfectlyyalated. It is also testable using the time-
series of risk free rates coupled with CEG’s estémaof the MRP that are based on the
‘perfect-offset’ hypothesis (CEG, 2012, Figure 8igure 8 shows that, in 1994, CEG’s
estimate of the market cost of equity was abous%0).matching the contemporaneous (and
unusually high) ten year risk free rate, and treeeimplying an MRP of zero. Clearly, an
estimate for the MRP of zero is implausible anguggests that CEG’s belief that, at any
point in time, the market cost of equity over thexinten years will match the expected rate
thereafter can be rejected. The much more plausijgbothesis is that, in 1994, the market
cost of equity over the following ten years wasgéar than over subsequent years and
therefore larger than CEG'’s estimate of 10.5%. oddingly, in 1994, the MRP over the
following ten years was positive rather than zerdhus, if the perfect-offset hypothesis
should be rejected in 1994 when the risk free vedés unusually high, it should also be
rejected in 2012 when the risk free rate was unlyslawv. So, in 2012, the market cost of
equity over the following ten years would be ldsant over subsequent years, and therefore
less than CEG’s estimate. Accordingly, the estwddiRP over the next ten years is less

than CEG's estimate.

To illustrate CEG’s overestimation of the MRP féretnext ten years, suppose that the

current ten year risk free rate is 3.8%, the MRErdkie next ten years is 6.2% and therefore
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the current cost of equity over the next ten yeafd€9%. Since the risk free rate is so low, the
rate expected in ten years should be higher andsseme it equals the long-term average of
(for example) 6%. In addition, since the risk fraée is expected to rise, the MRP might be
expected to fall, and we therefore assume it i®ebqal to fall to its long-term average of (for
example) 6%. In addition, we assume an expectegtion growth rate in dividends of 5%.
Letting D denote the dividends in the most recent yeaglibws that the current value of

equities is as follows:

g-D@05 D@0y’ E(Sy)

110 7 @10 @110*
_ D (105 1_(1.05J1° L 12-05
10- 05/~ | 110 (110"

Per $1 of current dividend3, the current equity value is then $17.23. By wastt if one
assumed a constant value for the market cost afyecapitalk (along with a constant growth

rateg) then the estimate é&fwould satisfy the following equation:

g=DP@+g) D@+g)* ~ _D(+g)

1+k 1+k)? k-9

Solving this equation fdk then yields
D
k=2@+g)+g ()

Substituting the equity value of $17.23 above (@&rof current dividends) into the DGM

equation (2) along with the expected growth rat&%fyields an estimated cost of equity of
11.1%. Deduction of the current risk free rat& &% then yields an estimated MRP of 7.3%.
This is 1.1% above the actual MRP of 6.2% for ih&t ten years, and the error arises from
assuming the same cost of equity for all futurerye&éehen the rate actually differs over future

years.
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Secondly, this methodology assumes that the cuk&ioe of equities matches the present
value of future dividends. Consequently, if therent value of equities exceeds the present
value of future dividends, then the estimate fer ttarket cost of equity (and hence the MRP)
that arises from this methodology will be too loimilarly, if the current value of equities
is below the present value of future dividendsnttiee estimate for the market cost of equity
(and hence the MRP) that arises from this methapolwill be too high. To illustrate the
possible extent of the errors, suppose that theesuwalue of equities is 25% below the
present value of future dividends. In additionnsistent with CEG, suppose that the
expected growth rate in dividends is 6.60%, theemirdividend yield is 5.68%, and the
current ten year risk free rate is 3.77%. Thegamaters in conjunction with equation (2)
imply that the MRP is estimated at 8.89%. Howeifdghe current value of equities matched
the present value of future dividends rather thaeindp25% below it, the estimate of the MRP
would have been 7.37%, and therefore it would H@en overestimated by 1.52% as a result

of the market valuation error.

Thirdly, the DGM methodology is error-prone in theesence of short-term fluctuations in
the market’s earnings retention rate. For exanglppose the market cost of equity is 10%
per year in perpetuity, the expected growth rateliiidends per share is 5% per year in
perpetuity (matching the expected long-run expe@BdP growth rate), and the dividends in
the most recent year were $1b. Suppose alsohbaigk free rate is 4% in perpetuity, and
therefore the MRP is 6%. Using the first threetlodse parameters, the current value of

equities would then be as follows:

_$b(05, $b(05* _ $b(0Y _

S 2
110 (110) 10- 05

Substitution of this value fog, along with the current dividend levBl and the expected
growth rate in dividendg, into the DGM equation (2) would then accuratedyireate the
market cost of equity at 10%, and deduction ofrtkle free rate of 4% would then yield an
accurate estimate of the MRP. Now suppose ingteadfirms in aggregate lowered their
earnings retention rate in the most recent yearthatithe effect of this was to raise the
current dividend level from $1b to $1.3b, at th@enxse of future dividends (relative to the

above path). Suppose also that the effect ofctemge was NPV neutral, so that the current
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value of equities would be lower by $0.3b. So,l@pgion of the DGM in equation (2) with
g still estimated from the expected long-run growdke in GDP (at 5%) would yield the
following estimate of the market cost of equity:

_ $13p
$0.7b

k

(105)+ 05= 116

Deduction of the risk free rate of 4% would theelgian estimate of the MRP of 7.6%.
Since the true MRP is 6%, the DGM has overestimdtday 1.6%. The source of the

problem is the fact that the higher current dividerof $1.3b arise from a temporary
reduction in firms’ retention rates and therefore ot a suitable base from which to project

subsequent dividends.

Fourthly, the DGM combines the current dividendelesf firms (which reflects the current
earnings retention rate) with an expected longgumwth rate in dividends per share for
existing companies that is based upon an estinfatkeoexpected long-run growth rate in
GDP, and the latter estimate is based upon hisloageraging and therefore upon the
historical average earnings retention rate (assgipiausibly that the growth rate in GDP is
affected by the level of corporate investment).ug;hf the earnings retention rate has fallen
over time, so that the current level is below iistdrical average, then estimating the
expected long-run growth rate in GDP from its hist average will over estimate this

parameter and therefore overestimate the MRP.

3.3 Market-Level DGM with the AMP Method

In using the Market-level DGM approach, CEG adopiadicular variant that they term the
AMP Method. This involves adding the dividend gialf 5.68% to the expected long-run
growth rate in dividends of 6.6% to yield an estdamarket cost of equity capital of
12.28%, and the expected long-run growth rateviddnds is set equal to the expected long-
run growth rate in GDP (CEG, 2012, Table 4 andisect.3). The prevailing ten-year risk
free rate of 3.77% is then deducted from this od=quity to yield the estimated MRP of
8.52%. This estimate is then substituted into @#d”M in the usual way, along with the
prevailing risk free rate of 3.77% and the estirdaquity beta of 0.8, to produce an estimate

of the cost of equity for a regulated business.
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This particular variant of the DGM has two defectBirstly, CEG clearly intend that the
expected growth rate in dividends of 6.60% applesiediately and therefore the value of
equites § can be represented as follows:

g=DP@+g) D@+g)* ~ _D(+g)

1+k 1+k)? k-g

whereD is the dividends in the most recent yaars the expected growth rate, akds the

market cost of equity capital. Solving this eqoiatiork then yields
D
k=--0+9)+g 3)

Substituting CEG’s parameter values into equat®)ntijen yields a value fdc of 12.65%,
and deduction of the risk free rate of 3.77% thexldg an estimate for the market risk
premium of 8.89% rather than the figure of 8.52%imkd by CEG. CEG's error was to

ignore the (1¢) term in equation (3).

Secondly, the AMP Method sets the expected groaté for dividends equal to the long-
term expected GDP growth rate. However, the l@nmgitexpected growth rate for dividends
in the DGM model is that for dividends per sharexmsting companies, and this must be less
than that for GDP. If these two growth rates mattcithen, since the expected long-term
growth rate in all dividends from all companies @xds that for dividends per share in
existing companies (due to new share issues naiygfacks and also to the formation of new
companies), the expected long-term growth ratellidigidends from all companies would
exceed that for GDP, and therefore dividends irolaibs terms would eventually exceed
GDP in absolute terms. This is impossible. Saatild be more reasonable to assume that
the long-term growth rate in dividends for all caanpes will match that for GDP (to ensure
that the ratio of dividends to GDP does not evdhtuaach zero or exceed 1). It follows that
the expected long-term growth rate in dividendsgtere for existing companies will be less
than that for GDP, to reflect the impact of newrshessues (net of buybacks) and the
formation of new companies. Bernstein and Arnd@03) argue for subtracting 2% to deal
with both of these points, based upon two compassoThe first comparison is of real

growth in dividends per share with real GDP growtler the last century, for a range of
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countries; the latter grew about 2% per annum faten the former (ibid, Table 1).
However this comparison will exaggerate the relévadjustment in the presence of a
declining dividend payout rate, which has charaster at least the US market. Their second
comparison is of the growth in market capitalisatwith the growth in a capitalisation-
weighted price index, using US data since 1925fdhmer grew about 2% per annum faster
than the latter. However, this comparison will gyerate the relevant adjustment when
market capitalisation grows simply due to listifgsm foreign firms and from previously
unlisted US firms. Both points suggest that therem adjustment is less than 2%. If we
deduct 1% from the expected long-term growth rat&DP, the estimate for the expected
long-term growth rate in dividends would then b@%, and substitution of this into equation
(3) followed by deduction of the risk free rate webyield an estimated MRP of 7.82% rather
than 8.89%. If the deduction is instead 1.5%, igddyan expected long-run growth rate in
dividends of 5.1%, then the estimated MRP woulbféether to 7.3%.

In summary, | identify two errors in the AMP modelhose net effect is to overestimate the
MRP by about 1%. This overestimation is in additio any overestimates identified in

section 3.2.

3.4 Long-Term Averaging

The third approach considered by CEG is to invilkee@APM along with an estimate of the

long-term average MRP (6%) and an estimate of tmg-term average risk free rate of

5.99%, with the latter based upon averaging resauts the entire period since the RBA

adopted inflation-targeting (June 1993Although neither of these average parameter galue
would necessarily match their current values, CE@ues that variations across time are
largely offsetting and therefore the resulting cosequity from this proposed approach is
more reliable than the generally employed methaglolamongst Australian regulators,

involving the current risk free rate and an esteraitthe long-term average MRP of 6%.

This proposal is subject to a number of difficudti@s follows. Firstly, even if all CEG’s
claims about this approach were true, it would grlyduce an accurate estimate for the cost

of equity for a company with a beta of 1. For besses with equity betas less than 1, CEG’s

3 CEG refers to “historical average”, “long-term eage”, and “normal” rates within its report. |énpret them
to be concerned with average rates over an indeffniong period, well in excess of the ten yeariquk to
which the AER’s MRP estimate relates, and for whiidtorical averages are merely intended to esimat
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approach will overestimate the cost of equity beeathe overestimate in the risk free rate

will exceed the underestimate of the risk premium.

Secondly, the approach assumes that the estimateddviRP of 6% is an estimate of the
long-term average market risk premium. Howeveresgpect of some Australian regulators,
this belief is not correct. For example, the ABRY2, pp. 128-136) bases its estimate of 6%
upon both historical average excess returns anslafollooking evidence such as surveys
whilst the QCA (2011, pp. 238-240) bases its edend 6% upon the results from four
different methodologies and only two of these imeolong-run historical data with the other
two being forward-looking methods. Thus, evenntoviewed the reliance upon long-run
historical data by both regulators as an attemgistonate the long-term average market risk
premium, it cannot be said that their estimatethefmarket risk premium are entirely of this
kind.

Thirdly, CEG’s proposed methodology requires a grdgnt about the historical period over
which to average the risk free rate and differenigements will produce different results.
CEG propose using the period from June 1993, wherRBA adopted inflation targeting (of
2-3%). However the CGS vyields in the first fiveay® after this were high by comparison
with subsequent rates; in particular, they readie in the first five years whereas they did
not subsequently exceeded 7.3% even during themyet world-wide boom from 2002-
2007 (CEG, 2012, Figure 8). A possible explanatisnthat there was considerable
scepticism amongst investors within the first feeags of inflation targeting that inflation
would be constrained to 3% and the CGS yields giilsubsided as the RBA’s credibility
grew and scepticism subsided. If so, then theammeg should be done from about 1998 and
the result would then be significantly lower. F#mmore it could be argued that even this
period from about 1998 is over-represented by uallysgood economic conditions and this
imparts an upward bias to the resulting estimattheflong-run risk free rate. It is therefore
not clear which historical period should be usadafeeraging the risk free rate, and therefore

it is not clear what the result from this methodpylehould be.

Fourthly, CEG’s proposed methodology rests on #leebthat variations in the risk free rate
and the market risk premium are largely offsettovger time, and the principal evidence
offered by CEG in support of this claim is the tielaly stable behaviour over time of the

estimated market cost of equity (as shown in CE&gjsire 8). However, as noted earlier, the
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estimated costs of equity shown in Figure 8 araiaobtl by assuming that, at any point in
time, the market cost of equity is the same fofudlire years, and this assumption produces a
smoother time series in the estimated cost of gaian would otherwise be the case.
Furthermore, as noted previously, this assumptiodetlying Figure 8 can be tested by
observing that the model gives rise to an estimatarket risk premium of zero in 1994, this
outcome is not plausible and therefore suggests tth@ underlying assumption is not

plausible.

Fifthly, CEG’s proposed methodology sacrifices levant, critical and observable parameter
within the cost of equity (the current risk fregefain order to offset alleged errors in
estimating another parameter (the market risk prepi However, the preceding four points
above indicate that the benefits from this approaehexaggerated or nebulous. Thus, the
proposed methodology involves a clear cost with@utlear benefit and is therefore not

recommended.

Sixthly, although CEG does not comment upon thdé obslebt, their proposal to use the

historical average risk free rate in the processstimating the current ten-year cost of equity
raises the question of whether the same histoavatage risk free rate would be used in the
process of estimating the current ten-year costett, and therefore whether the historical
average debt risk premium would also be used ima#ihg the current ten-year cost of debt.
CEG do not answer these questions but a regulaisiddss that relies upon CEG'’s proposal
to estimate the cost of equity does answer thesstigms, and favours using the historical
average risk free rate along with the current aedit premium to estimate the current ten-
year cost of debt (Aurora, 2012). This is purerchpicking, and leads to overestimation of
the current ten-year cost of debt. For examplppsse the current ten-year risk free rate is
3.8%, the current ten-year debt risk premium i8@.the historical average ten-year risk free
rate is 6.0%, and the historical average ten-yeht dsk premium is 2.0%. The current ten-
year cost of debt would then be 7.4% but Aurora ldidave overestimated it at 9.6% by
combining the higher of the two risk free rates (thstorical average of 6.0%) along with the
higher of the two debt risk premiums (the currergnpium of 3.6%). Even if Aurora had

used both the historical average risk free rat@%%.and the historical average debt risk
premium (2.0%), they would have overestimated tineent ten-year debt risk premium at
8.0%. The appropriate parameters to use in estightite current cost of debt are the current

risk free rate and the current debt risk premiuetcanse the former is observable and the
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latter can be estimated with a high degree of pr@ti Any argument in favour of using a
historical average risk free rate in estimating ¢bst ofequity, because the MRP is difficult

to estimate, has no relevance to estimating thectaebt.

3.5 Evaluation of CEG’s Proposals

CEG'’s first proposal, being the DGM approach tanesting an individual firm’s cost of
equity, is very similar to the DGM for estimatinget market risk premium, but has the
additional problems of greater exposure to flucturett in the earnings payout rate, incentives
for the firms in question to manipulate their eags payout rate, and implicitly (and wrongly)
assumes that the entire firm’s activities are raga. Consequently, | do not favour this

approach.

CEG'’s third approach, involving substitution of tneerage risk free rate over some historical
period for the current rate, is subject to a nundfgoroblems; these involve overestimating
the cost of equity for businesses with equity bé¢as than 1, wrongly assuming that the
widely employed MRP estimate of 6% is an estimatethe long-term average MRP,
ambiguity over the ‘correct’ averaging period foetrisk free rate, the unsubstantiated belief
that variations in the MRP and the risk free rate effsetting, sacrifice of an observable,
relevant and significant parameter, and potenpadloser problems in estimating the cost of
debt. | think these problems are sufficiently poronced that this methodology should not be

employed.

This leaves CEG’s second approach, involving ughegDGM to estimate the MRP. Errors
in the AMP variant rule this out of consideratiaand their effect is to inflate the MRP
estimate by about 1%. This point aside, the DGMvathy of consideration but as a

complement to rather than a substitute for othpr@grhes.

4. The AER’s Methodology and the Aurora Decision

In its recent Aurora Decision, the AER claims touséng the prevailing ten year risk free rate
coupled with an estimate of the MRP for the nertyears, and that the latter estimate was
primarily based upon both historical average exeessns and forward-looking evidence
such as surveys (AER, 2012, Attachments, pp. 1&)-1By contrast Aurora (2012, section

3.3) argued that the AER’s approach involved cornigira short-term risk free rate (for the
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next ten years) with a long-term MRP and that thés inconsistent. The AER’s use of
surveys to estimate the MRP over the next ten ymsactearly not the source of Aurora’s

concern. So, prima facie, the ‘problem’, if théseone, arises in respect of the AER using
historical average excess returns to estimate tRe Kbor the next ten years.

As one moves through time, both the true MRP ferrbxt ten years and the estimate of it
based upon historical average excess returns chaPigeisibly, at some points in time, the
historical average excess return may be biased @own as an estimator of the true MRP
for the next ten years. For example, if an econtwy recently entered a major recession,
the MRP for the next year may be unusually large #erefore the MRP for the next ten
years is likely to be above normal (but much lesgdh@n over the next year because the
premium over the next ten years only partly reflewtticipated conditions over the next year).
In addition, a typical consequence of a recessaa significantly negative excess return on
equities, and this will tend to generate a histiraverage excess return that is below normal.
Thus, the historical average excess return mayet@mnormal and the true MRP for the
next ten years may be above normal, with the reébattthe historical average excess return
may underestimate the true MRP for the next temsye&learly, Australia has not recently
entered a major recession. However, even if it hather of these two bias effects is likely

to be very large.

For example, suppose the true MRP for the nextyears is 6% immediately prior to the
recession, the previous 100 years of excess reggmsrated a matching estimate of the MRP
(of 6%), and the first year of the recession preduan excess return of -35%. In this case,
after the first year of the recession, the new ayerexcess return would be as follows:

R=06229)_3d4 L1 |- psp
101 101

In addition, suppose the recession raised theMid® for the next year from 6% to 10% and
this increment of 4% is expected to erode at the 0&d 50% per year. The expected MRP
over the next year would then be 8.0%, followed7t26, etc. Averaged over the next ten
years, the MRP would be 6.4%. Thus, the recessdnces the historic average excess
return by 0.4% and simultaneously raises the triePMor the next ten years by 0.4%,
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causing the historical average excess return temn@stimate the MRP for the next ten years

by 0.8%. This is not a very large figure.

In addition to bias in the historical average esaeturn as an estimator for the future MRP,
some forward-looking estimators may be biased utitkeisame recessionary conditions that
historical average excess returns are. For exansplesider the DGM methodology. As
noted in sections 3.1 and 3.2, under a recessi@tayario, this methodology overestimates
the cost of equity and the MRP over the next taarg/ey assuming (wrongly) that the cost of
equity for the next ten years matches the rate subsequent years. Highlighting biases in
the historic average excess return methodology i@sp(wrongly) that it is the only
methodology subject to such problems. Furthermang, downward bias arising from the
historical average excess return at the preseset (@® discussed above) may be less than the
upward bias in this estimator arising from the Higant unanticipated inflation in the 20
century (Siegel, 1992, 1999). Furthermore, evel ibther methodologies were free of bias,
it does not follow that the historical average esscesturn methodology should be avoided,
and the rationale is as follows.

Firstly, in estimating the MRP for the next ten ngeahe goal should not be to choose an
estimator (or combination of estimators) that ibiased. Instead, a better goal would be to
choose an estimator whose estimation errors weadlesty and the usual expression of this is

minimising mean square error (MS‘E)Lettingfdenote an estimator aridthe true value,

the MSE is as follows:
~ 2
MSE = E[T —T]
~ ~ ~ 2
= E[T -E(T)+E(T) —T]
[F - +[ec)-1]
=E[T-E(M)| +|E(T)-T (4)
where the first term in the last equation is thearece of the estimator and the second term is

the square of the bias. Suppose at the preseatthiat the historical average excess return is

biased down by 1% as an estimator of the MRP ferrtiéxt ten years, and that its standard

* The MSE is the average over the squared diffesehetween estimated value and the true value.
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deviation is 296. Suppose also that a forward-looking estimatamisiased, that it also has a

standard deviation of 2%, and that the two estinsaéme uncorrelated. Using equation (4),
the MSE of the historical average excess returf2& and is therefore larger than that of

the forward-looking estimator @2*). Consequently, if the choices were restrictearty
one of these two estimators, the forward-lookintinestor would be preferred. However,
one could instead form a weighted-average of theedstimators with the weight on the first
(w) chosen to minimise the MSE of the weighted-averag., letting the two estimators be
denoted 1 and 2, choogeto minimise

MSE= E[wT. + @-w)T, -T|
= Elw(f, -T) + @-w)(T, -T)f
=weff -7[ + a-w2eff, - [
=w’MSE + (1-w)’MSE, (5)

With MSE, andMSE; as given aboveéVISEis minimised withw = .44, i.e., a 44% weight on

the historic average excess returns and therefob®% weight on the forward-looking

estimator. So, even if the historic average exaetssrn were significantly biased in

estimating the MRP over the next ten years, it @atill seem to warrant significant weight
in a weighted-average estimator. This matches WigafAER seems to be doing (AER, 2012,
pp. 128-136).

Secondly, an even better goal than choosing amasir with minimal MSE for the MRP
over the next ten years would be to choose an asiimwith minimal MSE for the MRP over
thelife of the regulated assets, i.e., under or over asitom within a single regulatory cycle
would be of no great consequence relative to agdeegrrors over the entire life of the
regulated asset. With such a long period, shont-teiases in the historic average excess
return methodology are likely to wash out, and éfene the merits of historical averaging of
excess returns will be even greater than previocshcluded. Again, this matches what the

AER seems to be doing.

® The bias of 1% approximates the result of theyaiglon the previous page, and the standard dewiafi 2%
is consistent with a standard deviation for anrAusdtralian excess returns of 20% (Dimson et al,120&ble
13) coupled with the use of 100 years of annuaéssceturns.
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In summary, the fact that the AER bases its estnutthe MRP at least partly upon
historical averaging of excess returns does nadlidate its claim that it is estimating the
MRP for the next ten years; this estimation methaglp is suitable (in conjunction with

other methodologies) for estimating the MRP for tleet ten years as well as for estimating
the long-term average MRP. The use of historicaraging resultsnay introduce a

downward bias at the present time, but the effetikely to be small relative to the standard
deviation in the estimate and to possible upwaias bih the methodology arising from
significant unanticipated inflation in the 2@entury. Thus, | do not agree with Aurora’s
claim that the AER is combining a short-term risief rate (next ten years) with an MRP for

a much longer period.
5. The AER’s Methodology under Current Conditions

The AER’s current methodology for determining tlostcof equity is to couple the current
ten year CGS vyield with an estimate of the MRP tlog next ten years of 6% and an
estimated equity beta of 0.8. As the ten year @@ has declined over the past year, but
the AER’s estimate of the MRP has not risen, themesed cost of equity for regulated
businesses has therefore also declined. Thissréigequestion of whether such an outcome
is reasonable in light of realised returns fromeotlassets of comparable risk, expected
returns for the same assets, and opportunity costiderations.

In respect of realised returns, these are not aeketo a regulator. A regulator should set a
price or revenue cap so that the regulated ergitgives an expected rate of return that just
compensates for systematic risk. If another bussingvith the same systematic risk and
therefore the same expected rate of return, eahigher realised rate of return through luck
or actions that raise its revenues or reduce isdscdhis does not provide grounds for an

increase in the regulated firm’s price or revena. c

In respect of opportunity cost, this is the samethes expected return from an asset of
comparable risk. Finally, in respect of expectetims from other assets of comparable risk,
the relevant risk is systematic. So, if these oHssets have the same systematic risk, their
expected return will be determined by the CGS yaid the MRP. Since the CGS yield has
declined, this will exert the same downward effiggbn their expected returns as it does on

the expected returns allowed to the regulated legses. The only possible source of
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divergence between their expected return and traattgd to the regulated businesses lies in
the MRP. If the MRP rose over the last year, thib exert an upward effect upon the

expected returns of these other assets and ther#fer expected returns granted to the
regulated businesses will be inferior to thoselmsé comparable assets. If the MRP did not
rise over the last year, the regulated busines#ebave received an expected rate of return

that matched these other assets.

The fundamental issue then is one of whether thd®N&s risen over the last year. This
possibility cannot be ruled out, but persuasivedence in support of the claim must be

available. CEG's claims to this effect, as disedlsabove, are not persuasive.
6. Review of the AER’s Methodology

The AER'’s current approach involves using the aurten-year risk free rate, an estimate of
the MRP for the next ten years based primarily ugsults from the historical averaging of
excess returns and those from surveys, and rectutsath geometric and arithmetic means

in the course of historical averaging (AER, 2012).

My views differ from this approach at three pointSirstly, in relation to the risk free rate
used within the first term of the CAPM, | favouethate whose term matches the regulatory
cycle. This ensures that the present value ofdbalated entity’s future cash flows matches
its initial investment (see Schmalensee, 198912004, 2007).

The second point of difference concerns the metlogiles used to estimate the forward-
looking MRP. 1 think a wider set of methodologits estimating the MRP should be
considered or given greater weight by the AER,di®ws. Historical averaging of excess
returns (primarily from the 2Dcentury) is subject to the plausible possibillgtt significant
unanticipated inflation in the 2(century substantially lowered real risk free ratasnot real
equity returns, with the result that average exaessrns from this period significantly
overestimate the MRP during this period (Siegel92191999)° Accordingly, one should

estimate the MRP by adding back the historical @yerong-term real risk free rate to the

® Siegel’s analysis is based on US data but thatiiu was even more dramatic in Australia. Dimsoral
(2011, Table 14, Table 69) reports that the averagkyield on long-term US government bonds wasatiee
from 1940-1980 whilst it was negative on long-tefmstralian government bonds for the even longeioger
from 1940-1990.
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conventional estimate and then deduct an improstichate of the expected long-term real
risk free rate. Results from this methodology hbeen used by both the QCA (2011, pp.
238-240) and the New Zealand Commerce Commissioh0)2in reaching their conclusions
about the MRP.

In addition, and notwithstanding the limitations ttfe DGM methodology identified in
section 3.2, | consider that results from this apph should also be considered and given a
higher weighting than the AER appears to have dohwever, the errors in the AMP
method identified in section 3.3 should be corréctdhe DGM approach is a particularly
useful complement to results from historical averggoecause the two estimators would
seem to be uncorrelated, and the lack of correlaiioplies that the weighted-average
estimator that incorporates such results will hawggnificantly lower MSE than otherwise.
To illustrate the latter point, consider two unkeid®stimators with standard deviations of 2%
each. If they are perfectly positively correlatbén, regardless of the weights attached to

them in a weighted-average estimator, the MSE ef weighted-average estimator will
remain 02°. However, if they are uncorrelated, equationigi)lies that the optimal weights

will then be 50% each and the MSE will then fall 844 this is a 50% reduction in the
MSE.

McKenzie and Partington (2011, pp. 23-28) do nebtat DGM methodologies because they
consider that the range of results using ‘reas@\asisumptions is too high. For example, in
their Table 1, the MRP estimates from the DDM medelhich are of the DGM type) range
from 0% to 8%. However, | think this range cannlagrowed. In relation to the higher MRP
estimate of 8%, this arises from indefinitely epokating the short-run dividend growth rate
forecasts of analysts. However these forecastsexeged the expected long-run growth rate
for GDP, subject to the adjustments identified ®rri3tein and Arnott (2003), and therefore
must converge on them, in which case the MRP estiwauld be less. In relation to the
lower MRP estimate of 0%, this arises by assumiraj earnings per share under a zero
retention policy do not grow in even nominal ternkéowever a minimum bound on earnings
per share under zero retention would be the ioflatate and even this assumption would
generate a higher MRP estimate than 0%. Of coerg with a narrowing in the range of
MRP estimates, the band may still be substantialhistorical averaging estimates are also
problematic, with high standard deviations and pssignificant upward bias (Siegel 1992,
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199). The fact that all estimators are imprectsengjthens the case for significant weight on

many of them.

In addition, results from other markets should disoconsidered. Results involving the
historical-averaging of excess returns are avaldbt 19 countries using data from 1900
from Dimson et al (2011). A possible concern hsrihat such results from foreign markets
reflect the true MRPs in those markets and theeefise of such results will introduce bias.
However, as discussed earlier, the focus shoulthbdSE rather than bias and combining an
estimate based upon only Australian data with et from various foreign countries will

yield a lower MSE than using only Australian datauch estimators are well-established in
the statistics literature (James and Stein, 19&bnEand Morris, 1975; Efron, 2010). They
have also been applied in finance to estimatingdéVasicek, 1973), variances (Karolyi,

1993), and expected returns (Jorion, 1986; GrandrHakansson, 1995). More recently,
they have also been applied to estimating MRPdylaald Randal, 2012) and they generate
considerable reductions in MSE because virtually o&l the cross-country variation in

estimates appears to constitute estimation ertbverahan cross-country variation in true
MRPs. An alternative approach using foreign dattiadjust MRP estimates from foreign
markets for perceived differences from Australilswas risk and taxes (McKenzie and

Partington, 2011, pp. 29-30). However such adjastsare inherently subjective.

To illustrate the MSE gains from using foreign datappose that an estimator using only
Australian data is unbiased and has a standaratitmviof 2% whilst an estimator using only
US data has the same standard deviation, a biak%ofand is uncorrelated with the
Australian estimator. Following equation (4), t&E for the Australian estimator i82°
whilst that using US data i622. Following equation (5), the MSE for a weightad&age
of these estimators is minimised with a weight 2% on the Australian estimator and
therefore 45% on the estimator based upon US daigther, with this weighted average, the
MSE is 015, which is almost 50% less than for the estimasingionly Australian data. Of
course this example unrealistically assumes tha tWwo individual estimators are
uncorrelated, when in fact they would be positivetyrelated, and the effect of this is to
reduce the benefits from a combined estimator. él@w the Dimson et al (2011) data

allows 18 rather than only one foreign country’sules to be used, and the effect of the
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additional markets more than outweighs the positogelation effect. In particular, Lally
and Randal (2012) find that the reduction in MSE@e than 50%.

The third point of difference between my views dhd AER’s methodology concerns the
merits of geometric averaging. The AER’s beliehtttyeometric averages are useful
apparently arises from a belief that there is apaunding effect in their regulatory process
(AER, 2012, Appendix A.2.1), and therefore the gsial of Blume (1974) and Jacquier et al
(2003) applies. However, | do not think that théseany such compounding effect in
regulatory situations and the absence of a compogreffect leads to a preference for the
arithmetic mean over the geometric mean. To demmaesthis point, suppose that a
regulator sets a price cap over a two year pedaad, that all cash flows occur at year ends.
The present valu¥, of the regulated entity’'s revenues net of op@®)(and capex GAP)
plus the regulatory asset value in two years’ tifBg will then be as follows, using the

correct (but unknown discount rag’

_ E(REV) - E(OR) -CAR _ E(RE\,) - E(OR) -CAR +B,

V.
° 1+k 1L+ k)2

As usual, the price cap should be chosen so tleaexpected revenues in each year match
expected opex, depreciatiobi(and D, for years 1 and 2), and the cost of capital atesom
allowed rateR per year applied to the regulatory book valuéhatlieginning of each year. It
follows that
_D,+B,R-CAR N D, + BR-CAR +B,

1+k @+ Kk)?

Vo

The regulatory book value; andB;, follow from the depreciation charges and the capex

and hence

_D,+B,R-CAR D, +(B,~D, +CAR)R-CAR +(B, - D, + CAR - D, +CAR)

V,
° 1+k 1+k)?
_D,+B,R-CAR _ (B,-D,+CAR){+R)
- 1+k (L+k)? (6)

" Capex is treated as non-stochastic, in ordemplify the presentation, but this assumption dastsaffect the
result.
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To assess the relative merits of arithmetic andrgdnc averages, suppose that the cost of
capital chosen by the regulatd®) (is one of these two types of averages. It foidhatR

will be a random variable and therefore the valoe of the regulated entity/) will also be

a random variable. For some valuespthe present valué, will be too low, i.e., below the
current regulatory book valug,. For other values dR, Vo will be too high. The regulator
should therefore choose the process for estimd®rgp thatE(Vp) = By, i.e., across the
possible values foR, the expectation oYy matches the current regulatory book valRse

Substituting this into equation (6) yields

_ D +BE(R) -CAR _ (B, -~ D, +CAR)[1+ E(R)]

B
° 1+k @+ k)2

It follows thatE(R) =k, i.e., the expected value of the annual regulatost of capital must
be equal to the true (but unknown) annual costagfital in order forE(Vp) = Bo. The
geometric mean fails this test whilst the arithmetiean will satisfy it if annual returns are
independent and drawn from the same distributi®o, if historical average returns are used,
they should be arithmetic rather than geometric.

In summary, | concur with the AER’s current appiodo estimating the cost of capital in
which the current risk free rate is coupled with estimate of the forward-looking MRP.
However, whilst the AER uses the current ten-yeske free rate within the first term of the
CAPM, | favour the rate whose term matches theleggry cycle to ensure that the present
value of the regulated entity’s future cash flowatches its initial investment. In addition,
whilst the AER gives primary weight to historicalemaging of excess returns and survey
results in estimating the forward-looking MRP, Insaler that the AER should give
consideration or additional weight to a number d¢fieo methods including the Siegel
approach, the DGM, and results from a range ofrotharkets. In addition, if historical

average returns are used, they should be arithmahier than geometric averages.

7. Conclusions

This paper has sought to address a number of quesfiosed by the AER, and the

conclusions are as follows.
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The first of these questions is the validity of C&@laim that there is a clear negative
relationship between the ten year CGS yield andeheyear MRP to the extent that the ten-
year cost of equity is stable over time, and theeetecent reductions in the ten-year CGS
yield do not reduce the ten-year cost of equitydolnot consider that CEG present any
persuasive evidence that there isti@ng negative relationship of this kind and the primary
evidence they do present in their Figure 8 is pspaked to that result by assuming that the
future cost of equity is the same for all futurange

The second of these questions involves criticailyewing three approaches to estimating the
cost of equity that are proposed by CEG, involving DGM applied to individual firms, the
DGM applied to the MRP, and averaging the risk fize over a long period. Applying the
DGM approach to individual firms is very similar &pplying it to the MRP but has the
additional problems of greater exposure to flugtuett in the earnings payout rate, incentives
for the firms in question to manipulate their eags payout rate, and implicitly (and wrongly)
assumes that the entire firms’ activities are ratpa. Consequently, | do not favour this
approach. Averaging the risk free rate over sommiical period is subject to a number of
problems, involving overestimating the cost of ¢gudor businesses with equity betas less
than 1, wrongly assuming that the widely employelRPVestimate of 6% is an estimate of the
long-term average MRP, ambiguity over the ‘correatéraging period for the risk free rate,
the unsubstantiated belief that variations in thB&RMVand the risk free rate are largely
offsetting, the sacrifice of an observable, relévand significant parameter, and potential
spillover effects on the estimated cost of debt.thihk these problems are sufficiently
pronounced that this methodology should not be eygal. By contrast, using the DGM to
estimate the MRP is worthy of consideration buaaomplement to rather than a substitute
for the AER’s current approach. Furthermore, ansbitg many drawbacks is the likelihood
that it would currently overestimate the MRP duas$suming that future costs of equity are
the same for all future years.

The third question is whether CEG’s MRP estimat&.62% from the AMP variant on the
DGM approach is a reasonable estimate. | idetitysignificant errors in this approach and
the net effect of them is to overestimate the MRPRabout 1%. This is in addition to the

overestimation referred to in the previous paralgrap
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The fourth question involves critically reviewinget AER’s belief that its current approach
involves using the current ten-year risk free eatd an estimate of the MRP over the next ten
years, along with Aurora’s view that the AER’s MRPfor a much longer and therefore
inconsistent period. | concur with the AER’s pmsit The fact that the AER bases its MRP
estimate at least partly upon historical averagifigexcess returns does not invalidate its
claim that it is estimating the MRP for the next tgears; this estimation methodology is
suitable (in conjunction with other methodologiés) estimating the MRP for the next ten
years as well as for estimating the long-term ayefRP. Furthermore, the use of historical
averaging resultmayintroduce a downward bias at the present time theieffect is likely

to be small relative to the standard deviationhi@ éstimate and to possible upward bias in

the methodology arising from significant unanti¢gghinflation in the 26 century.

The fifth question is whether the AER’s use of thierent ten year CGS yield, along with an
estimate of the MRP for the next ten years thatnwmshanged as the ten-year CGS yield has
recently declined, is reasonable in view of thelised returns from other assets of
comparable risk, expected returns for the sametsassied opportunity cost considerations.
Realised returns are not relevant here and opptytoost is synonymous with the expected
return from assets of comparable risk. The expeattirns on these assets are also reduced
by the recent decline in the ten-year CGS vyield dredefore the only remaining issue is
whether the MRP for the next ten years has risghenast year to counteract the fall in the
ten-year CGS yield. This is CEG’s argument, betalidence they present in support of it is

not convincing.

The final question is whether the AER'’s currentimoeiblogy is appropriate in current market
conditions. | concur with the AER’s current apprioao estimating the cost of capital in
coupling an estimate of the forward-looking MRPhwhe current risk free rate. However,
whilst the AER uses the current ten-year risk ft&e within the first term of the CAPM, |
favour the rate whose term matches the regulatpeiedo ensure that the present value of
the regulated entity’s future cash flows matchssnitial investment. In addition, whilst the
AER gives primary weight to historical averaging efcess returns and survey results in
estimating the forward-looking MRP, | consider thia¢ AER should give consideration or
additional weight to a number of other methodsudtig the Siegel approach, the DGM, and
results from a range of other markets. In addjtibhistorical average returns are used, they

should be arithmetic rather than geometric averages
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The Treasury, April 2000, preparation Bdnds and Equities: Yields, Expected Returns and
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Using Long Horizon Returns

45



Queensland Competition Authority, June 2004, pragian of Review of Submissions on The
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atwww.comcom.govt.ng

Commerce Commission, November 2004, preparatiofhe Weighted Average Cost of
Capital for Gas Pipeline Business@vailable atvwww.comcom.govt.ng
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Appropriate Credit Rating for Australian Electrigifransmission Businesses

Commerce Commission, March 2006, preparatioRe¥iew of “Report on Cost of Debt of
Transpower NZ Limited”

Queensland Competition Authority, March 2006, prafian ofReview of “Comments on the
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