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EXECUTIVE SUMMARY

This paper has sought to address a number of questions posed by the Australian Energy Regulator (AER), as follows.

The first of these questions is to critically evaluate the claims that the cost of equity is more stable over time than the market risk premium (MRP) and that the MRP is negatively correlated with the risk free rate, with the latter proxied by the Commonwealth Government Security (CGS) yield.  Competition Economists Group (CEG) argue that variations in the ten-year CGS yield are strongly negatively related to variations in the ten-year MRP, to the extent that the ten-year market cost of equity is more stable over time than the MRP, primarily on the basis of the results of their Dividend Growth Model (DGM) analysis as shown in their Figures 6 and 7.  However CEG’s analysis is predisposed to producing such results because it assumes that, at any point in time, the market cost of equity is the same for all future years (because changes in the MRP are assumed to perfectly offset changes in the risk free rate).  Furthermore, this perfect-offset assumption is neither plausible nor do CEG present any evidence in support of it.

Wright argues that the real market cost of equity is more stable over time than the MRP, based upon a time-series of rolling 30-year average market returns and bond returns for the US from 1831, and this leads him to favour estimating the real market cost of equity rather than the MRP from historical data.  However this evidence does not relate to Australia, uses bond returns (annual rates of return on long-term bonds) rather than bond yields (promised rates of return to maturity), fails to show a time-series of MRP estimates, and relies on purely visual rather than statistical evidence.  When all these points are corrected, the results from Australian data reveal that the time-series of MRP estimates is much more stable than that for the average real market return, and therefore supports estimating the MRP rather than the real market cost of equity from historical data.  Wright also presents some indirect evidence of a negative relationship between the risk free rate and the MRP but such evidence, whilst entirely plausible, does not reveal the extent of the correlation and negative correlation alone is not sufficient to support the claim that the real market cost of equity is more stable over time than the MRP.  

Gregory argues that the real market cost of equity is more stable over time than the MRP, because the cross-country standard deviation of the real estimated MRPs exceeds that of the average real market returns, and this leads him to favour estimating the real market cost of equity rather than the MRP from historical data.  However the greater cross-country variation in real estimated MRPs than in average real market returns does not imply that the same holds for time-series variation, and is therefore not relevant evidence.  Furthermore, Gregory defines the MRP as the excess of the expected market return over the bond return whilst the definition adopted by Australian regulators is the excess of the expected market return over the bond yield, and the time-series behaviours of the bond yields and bond returns is quite different, so that Gregory’s evidence is again not relevant.

SFG argues that the risk free rate and the MRP must be negatively correlated because any reduction (increase) in the risk free rate arises from an enhanced (or reduced) desire for risk free assets and this change in preference for risk free assets must simultaneously preserve or raise (lower) the market cost of equity, thereby raising (lowering) the MRP.  However, SFG presents no theoretical analysis that supports this claim.  Furthermore, changes in risk free rates may arise from changes in monetary policy, the level of government deficits, the savings rate, or the availability of desirable investment projects in the private sector and none of these phenomena suggest that the MRP should change, let alone that the market cost of equity should be preserved or rise (fall).  Furthermore, negative correlation between the risk free rate and the MRP is not a sufficient condition for lower time-series stability in the MRP than the market cost of equity, and therefore is not a sufficient condition for using historical data to estimate the market cost of equity rather than the MRP.

NERA argues that the market cost of equity is more stable over time than the MRP, based upon US regulatory decisions on the cost of equity, risk free rates and the implied MRP over the period from 1998 to 2012.  However the costs of equity presented by them, and therefore the MRPs, are not market evidence per se; they are instead evidence about how one set of regulators thinks and presumably this set of regulators was chosen because of their views.

The second question was to critically evaluate whether the AER’s approach to estimating the cost of equity (using the prevailing risk free rate and an estimate of the MRP primarily based upon both historical averaging of excess returns and forward-looking evidence such as surveys) is consistent with the Capital Asset Pricing Model (CAPM).  The use of the CAPM in a regulatory situation requires that the risk free rate and the MRP must be the rates prevailing at the beginning of the regulatory period.  However pragmatic considerations suggest that the risk free rate be averaged over a short period close to the beginning of the regulatory period.  In addition, the unobservability of the MRP suggests that results from multiple estimation methods be used and some of these methods may even be biased estimators at the beginning of the regulatory period, such as the historical average of excess returns.  Taking account of these complications, the AER’s approach can still be viewed as using values for the risk free rate and the MRP prevailing at the beginning of the regulatory period and is therefore consistent with the CAPM.  It might be argued that the set of MRP estimation methods used by the AER should be larger and/or that less weight be accorded to the historical average of excess returns, but this is a question of degree rather than principle.  

The third question was to critically evaluate whether the AER’s approach to estimating the cost of equity (using the prevailing risk free rate and an estimate of the MRP primarily based upon both historical averaging of excess returns and forward-looking evidence such as surveys) is internally consistent.  CEG argues that the AER defines the CAPM parameters such that the first term is the (ten-year) risk free rate prevailing at the beginning of the regulatory period whilst the MRP represents an average over expected market conditions in the next ten years, and that this is inconsistent.  I do not think that there is any inconsistency here.  Just as the prevailing ten-year MRP reflects the annual MRPs expected to prevail in each of the next ten years, and therefore reflects expected market conditions in the next ten years, the prevailing ten-year risk free rate also reflects the one year risk free rates expected to prevail over each of the next ten years, and therefore also reflects expected market conditions in the next ten years.

CEG also argue that the AER defines the CAPM parameters such that the first term is the (ten-year) risk free rate prevailing at the beginning of the regulatory period whilst the risk free rate within the MRP is the average of the expected risk free rates over the next ten years, and that this is inconsistent.  If the latter risk free rate referred to by CEG is the ten-year rate, then CEG’s description of the AER’s approach is not correct.  Alternatively, if CEG are referring to the set of one year rates expected over the next ten years being reflected within the MRP, there is no inconsistency because the prevailing ten-year risk free rate reflects the one year risk free rates expected to prevail over the next ten years.

CEG also argues that the AER’s approach to estimating the cost of equity is internally inconsistent because it couples a risk free rate prevailing at the commencement of the regulatory period with an estimate of the long-run average value for the MRP.  This CEG claim concerning the AER’s approach to estimating the MRP contradicts their previous two claims concerning the AER’s approach to estimating the MRP.  Furthermore, I do not agree with the claim concerning the AER’s approach to estimating the MRP.  A minimum condition for arguing that the AER sought to estimate the long-run average value for the MRP, as opposed to the value prevailing at the commencement of the regulatory period, would be its exclusive use of estimation methods that were suitable for the purpose of estimating the long-run average value of the MRP, such as the exclusive use of results from historical averaging of excess returns.  However, the AER uses results from both forward-looking methods and historical averaging of excess returns for estimating the MRP and the results from forward-looking methods unambiguously constitute estimates of the prevailing rather than the long-term average value for the MRP.  Furthermore, the AER believes that the historic average of excess returns may be used by investors to estimate the future MRP and therefore would be a forward-looking methodology if investors acted in this way.  Whether investors act in this way is debatable but this is further evidence that the AER is concerned with the prevailing MRP rather than with the long-run average.

Gregory argues that the AER’s use of the prevailing risk free rate for the first term within the CAPM along with the historical average risk free rate for estimating the MRP constitutes an inconsistency.  I do not agree; unlike the first term of the CAPM, the MRP is not observable, and the use of the historical average risk free rate along with the historical average market return in the estimation of the MRP may give rise to a good estimate of the MRP, possibly in conjunction with other methods.  To the extent that the MRP estimate is good, this approach is justified. 

The fourth question was to consider whether the AER’s approach to estimating the cost of equity (using the prevailing ten-year risk free rate and an estimate of 6% for the MRP) is reasonable in current market conditions.  In respect of the risk free rate, this must be the rate prevailing at the commencement of the regulatory period to ensure that the present value of the regulated entity’s future cash flows matches its initial investment.  For the same reason, the particular risk free rate should be the rate on bonds whose term matches the regulatory cycle and this is incompatible with the ten year bonds used by the AER.  In relation to the MRP, I favour an approach that minimises the Mean Square Error (MSE) and this leads to averaging over the results from a wide range of methodologies.  These methodologies should include the historical averaging of excess returns (6%), the historical average of excess returns modified for the great inflation shock in the 20th century (4.9%), the result from the DGM approach (5.9-8.4%), and the result from surveys (up to 5.9%).  The median of these four approaches is 6.0%.  A wide range of other methodologies are available and at least some of them could be employed, with the cut-off point being a matter of judgement.  Both Gregory and Wright favour using the historical average real market return, converting this to nominal terms using a prevailing inflation forecast of 2.5%, and then deducting the prevailing nominal risk free rate, and the result of this is about 8%.  Adding this to the earlier four results, the median of these five approaches is still 6%. Evidence from foreign markets should also be considered.  For the first, second and fourth of the five methods described above, the cross-country averages are 6.0%, 4.0% - 5.0%, and up to 5.8%.  These additional results are consistent with those for Australia and therefore reinforce the conclusion that the appropriate MRP estimate for Australia at the present time is 6.0%.  This figure matches the AER’s view.


1.  Introduction

This paper seeks to address a number of questions posed by the AER, as follows.  

Firstly, critically evaluate the claims that the cost of equity is more stable over time than the MRP and that the MRP is negatively correlated with the risk free rate. 

Secondly, critically evaluate whether the AER’s approach to estimating the cost of equity (using the prevailing risk free rate and an estimate of 6% for the MRP) is consistent with the CAPM. 
 
Thirdly, critically evaluate whether the AER’s approach to estimating the cost of equity (using the prevailing risk free rate and an estimate of 6% for the MRP) is internally consistent.

Fourthly, critically evaluate whether the AER’s approach to estimating the cost of equity (using the prevailing risk free rate and an estimate of 6% for the MRP) is reasonable in current market conditions.

Finally, if the AER’s approach is internally inconsistent, inconsistent with the CAPM, or unreasonable in current market conditions, recommend the best alternative approach to the risk free rate and the MRP. 

2. The Relative Stability of the Market Cost of Equity and the MRP
2.1 CEG’s Arguments
CEG (2012c, section 3) argues that variations over time in the ten-year CGS yield are strongly negatively related to variations in the ten-year MRP, to the extent that the ten-year cost of equity is stable over time.  

The principal evidence offered by CEG (2012c) in support of these claims is their Figures 6 and 7, in nominal and real terms respectively.[footnoteRef:1]  Each figure provides a time-series of estimates of the market cost of equity over the last 20 years, and they show estimated market costs of equity that are more stable than the estimated MRPs as well as clear negative correlation between the CGS yield and the estimated MRP.  However, as noted by Lally (2012a), in estimating the market cost of equity by matching the present value of future dividends to their current market value, CEG assumes that at any point in time the market cost of equity is the same for all future years.  Thus, if the current ten year risk free rate were unusually low relative to its long-term average (as is clearly the case), CEG implicitly believes that the MRP over the next ten years would be unusually high (relative to its long-term average) by an exactly offsetting amount.  With this ‘perfect-offset’ assumption, CEG then generate results showing the stability of the cost of equity over time.  However the ‘perfect-offset’ assumption necessarily leads to greater stability over time in the estimated market cost of equity and more negative correlation between the estimated MRP and the risk free rate than would otherwise arise.  Consequently this evidence is prejudiced in favour of the results that are found. [1:  CEG also refers to risk premiums on bonds in support of their case but these are dealt with in Part D of the AER’s set of consulting projects.] 


To illustrate these points, consider the following scenario in which the MRP is constant through time (at 6%) whilst the ten-year risk free rate moves significantly around its long-term average of 5%, with the result that the ten-year market cost of equity moves significantly around its long-term average of 11%.  We now test whether CEG’s approach to estimating the market cost of equity and the MRP will detect high variation in the market cost of equity and stability in the MRP.  To do so, let D denote the market dividends in the most recent year and assume that, at any point in time, these dividends are expected to grow at 5% per year in perpetuity.  Suppose further that, whatever the current level of the ten-year risk free rate, it will be expected to revert to its long-term average of 5% in ten years’ time.  Two possible scenarios are now considered.  

For the first scenario, suppose that the current ten-year risk free rate is 7%, and therefore is expected to fall to 5% in ten years time.  With a constant MRP of 6%, the current market cost of equity is then 13% and is expected to fall to 11% in ten years’ time.  Accordingly the current market value of equities will be as follows:




                                                       

Per $1 of D this is $15.22.  By contrast, the process used by CEG to estimate the market cost of equity over the next ten years (k) assumes that all future values of k are equal:




Substituting S = $15.22 into the last equation, CEG’s estimate for k would have been 11.9%, and their estimate for the MRP would have been 4.9% (11.9% net of the risk free rate of 7%). 

For the second scenario, suppose that the current ten-year risk free rate is 3% and therefore is expected to rise to 5% in ten years.  So, with an MRP of 6%, the current market cost of equity is 9% and this is expected to rise to 11% in ten years.  Accordingly the current market value of equities will be as follows:




                                                       

Per $1 of D this is $20.23.  By contrast, the process used by CEG to estimate the market cost of equity over the next ten years (k) assumes that all future values of k are equal:




Substituting S = $20.23 into the last equation, CEG’s estimate for k would have been 10.2%, and their estimate for the MRP would have been 7.2% (10.2% net of the risk free rate of 3%).

Table 1 below summarises the results from this analysis.  The first five columns of the table report the hypothesised true values for the parameters: the current ten-year risk free rate varies from 3% to 7%, the expected risk free rate in ten years is 5% in both cases, the MRP for all terms remains fixed at 6%, and therefore the current ten-year market cost of equity k0 varies from 9% to 13% whilst the market cost of equity expected in ten years k10 is 11% in both cases.  The last two columns of the table report the estimates for the MRP and the market cost of equity resulting from using CEG’s approach.  As shown there, the estimated market cost of equity shows much less variation than the true variation, and also less variation than in the estimated MRP, and the estimated MRP is negatively correlated with the risk free rate despite the fact that the true MRP does not vary at all.  Thus the results of the CEG methodology are completely inconsistent with the true situation, and this occurs simply because CEG’s methodology (wrongly) assumes that the market cost of equity at any given point in time is the same for all future years.

Table 1: Actual and Estimated Market Cost of Equity Capital and the MRP
___________________________________________________________________________


          Rf0             Rf10             MRP            k0                k10                                   
	3%	5%	6%	9%	11%	7.2%	10.2%
	7%	5%	6%	13%	11%	4.9%	11.9%
___________________________________________________________________________

These scenarios were presented in Lally (2012a, section 2) and underlay my conclusion there that CEG’s estimation method was prejudiced in favour of finding low time-series variation in the estimated market cost of equity and negative correlation between the estimated MRP and the risk free rate, because the estimated market cost of equity was at any point in time assumed to be the same for all future years.  CEG’s (2012b, para 162) response was to claim that this result only occurs because I assume in these examples that, at any point in time, the market cost of equity for the first ten years differs from that expected to subsequently prevail.  CEG may be concluding that this is the case because my examples did not consider alternative possibilities, in particular that the MRP varies over time with the risk free rate on a 1:1 basis.  However, such a situation would produce similar results.  To illustrate this, suppose that the true MRP values vary across the two rows in Table 1 so as to perfectly offset the variation in the risk free rate.  The results are shown in Table 2.  

Table 2: Actual and Estimated Market Cost of Equity Capital and the MRP
___________________________________________________________________________


          Rf0             Rf10             MRP            k0                k10                                  
	3%	5%	8%	11%	11%	8%	11%
	7%	5%	4%	11%	11%	4%	11%
___________________________________________________________________________

In this case, the estimates of the market cost of capital and the MRP are always correct, and show no variation in the estimated market cost of capital, considerable variation in the estimated MRP, and an estimated MRP that is negatively correlated with the risk free rate.  Thus, regardless of whether the true scenario is that underlying Table 1 or Table 2, the results from CEG’s methodology always show less time-series variation in the estimated market cost of capital than the estimated MRP and an estimated MRP that is negatively correlated with the risk free rate.   Thus, CEG’s methodology is prejudiced towards finding the results that they do, as claimed in Lally (2012, section 2)

In summary, CEG argues that variations in the ten-year CGS yield are strongly negatively related to variations in the ten-year MRP, to the extent that the ten-year market cost of equity is relatively stable over time, primarily on the basis of the results shown in their Figures 6 and 7.  However CEG’s analysis is predisposed to producing such results because it assumes that, at any point in time, the market cost of equity is the same for all future years (because changes in the MRP are assumed to perfectly offset changes in the risk free rate).  This perfect-offset assumption is neither plausible nor do CEG present any evidence in support of it. 

2.2 Wright’s Arguments
Wright (2012a, pp. 5-6) argues that the real market cost of equity appears to be stable over time whilst the MRP does not seem to be, and leads him to favour estimating the real market cost of equity rather than the MRP from historical data.  The basis for his claim concerning the real market cost of equity is the Figure on page 5 of his paper, which shows the time-series of rolling 30-year average market returns for the US from 1831.  The basis for his claim concerning the MRP (defined by him as the excess of the expected market return over the bond return) is that the risk free rate is not stable over time (as shown by the time-series of rolling 30 year average returns on bonds for the US from 1831).

I am not persuaded by this evidence for the following reasons.  Firstly, since the concern here is with the cost of equity in Australia, Australian evidence would be more relevant than US evidence.  Secondly, the definition of the MRP used by Australian regulators (and more generally) is the excess of the expected market return over the bond yield rather than the bond return[footnoteRef:2] and the time-series behaviours of the latter two series is quite different.  For example, in the last few years, bond yields have been very low whilst Wright’s Figure shows bond returns in recent years to be extremely high.  Thirdly, since Wright’s point is that the expected market return is more stable over time than the MRP, the Figure ought to have shown the time-series of MRP estimates and it does not do so.  Fourthly, Wright appeals only to the visual evidence in this Figure rather than offering numerical results, and the natural numerical result would be the standard deviations for both the average market return series and the estimated MRP series.   [2:  The AER (2012, Attachments, Table 4.3) relies primarily on results from Brailsford et al (2012), whose results are based exclusively on bond yields rather than bond returns, with the latter fact apparent from the description given in their section 2.2 and the data provided in their Appendix.
] 


These concerns can be addressed using the time-series of Australian market returns, bond yields, and inflation rates reported in Brailsford et al (2012, Appendix) from 1883.  The nominal market returns and bond yields for each year are converted to real rates and a rolling 30 year average is produced for each series starting in 1912 (the first year for which 30 years of past data are available.  The difference in these two 30 year rolling averages is then the estimated MRP series.[footnoteRef:3]  These three time series are presented in Figure 1 below.  The standard deviation of each of these three series is then estimated in the usual way and the results are 1.5% for the average real market returns, 1.4% for the average real government bond yield and 0.9% for the estimated MRP time-series.  So the estimated standard deviation for the time-series of the average real market return is considerably larger than that for the estimated MRP.  Thus, contrary to Wright’s claims, the estimated MRP series is much more stable than the average real market return series and therefore supports estimating the MRP rather than the real market cost of equity from historical data.   [3:  I have adopted this approach to match that apparently favoured by Wright.  However the usual method of estimating the MRP using historical data is to form an average of the nominal market return net of the nominal bond yield.  The standard deviations resulting from these two approaches are identical to one decimal point (both are 0.9%).] 





Wright (2012b, page 5) also refers to evidence in Mason et al (2003) concerning evidence on the time-series stability of the expected real market return in a wide range of markets.  However, Mason et al (2003) do not present any such evidence.  The international evidence presented by them (ibid, section 2.4.3) is purely cross-country (mean returns and risk free rates over long periods for each country) and therefore provides no evidence about stability over time.

Wright (2012b, pp. 14-16) also refers to some indirect evidence of a negative relationship between the risk free rate and the MRP.  His principal argument is that the risk free rate is pro-cyclical (lowest in depressed economic conditions and highest in favourable economic conditions), the MRP is counter-cyclical, these effects are global, the CGS is currently low due to depressed world economic conditions, and the Australian MRP should therefore be high.  The claims concerning the risk free rate are uncontroversial.  Also, the claim concerning the counter-cyclical nature of the MRP is plausible because the MRP is compensation for bearing equity risk (Merton, 1980), equity risk (volatility) seems to be greatest in depressed economic conditions (French et al, 1987, Figure 1a), and Scruggs (1998) finds a positive relationship between market volatility and the MRP.[footnoteRef:4]  Finally the claim that generally depressed world economic conditions would raise the MRP even in markets such as Australia that are not currently depressed, because equity markets are at least partially integrated, is also plausible.  However, the crucial question is not whether the correlation is negative but whether it is sufficiently negative, because a negative correlation is not a sufficient condition for the real market cost of equity to be more stable than the MRP, i.e., it is not a sufficient condition for the time-series variance in the real market cost of equity to be less than that for the MRP.  The proof is as follows.  The time-series variance of the real market cost of equity is related to the time-series variance of the MRP as follows [4:  Studies that precede Scruggs (see Scruggs, 1998, Table 1) provide contradictory results on the question of whether the MRP is positively related to market volatility.  However Scruggs’s approach improves on the earlier literature by modelling the MRP as a function of both market volatility and the covariance between returns on equities and long-term government bonds as in the intertemporal CAPM of Merton (1973), and he then estimates the relationship between the MRP and market volatility holding constant the covariance between returns on equities and long-term government bonds.] 





Consequently the time-series variance of the real market cost of equity will be less than that of the MRP only if the correlation coefficient between the real risk free rate and the MRP is as follows:


<

Using the Australian data referred to above, with estimated standard deviations on the real risk free rate and MRP time series of 1.4% and 0.9% respectively, this correlation coefficient would have to be less than -0.76.  Thus, even if the correlation between the real risk free rate and the MRP were between zero and -0.76, the MRP would still exhibit greater stability than the real market cost of equity.  Since the actual correlation between the two Australian series was only -0.12 then the time-series variation in the estimated real market cost of equity was larger than for the estimated MRP.  Wright may be operating under the mistaken belief that a negative correlation is sufficient, when it is a necessary but not a sufficient condition.  

In summary, the time-series evidence presented by Wright in support of the claim that the real market cost of equity is more stable over time than the MRP contains a number of limitations, and addressing these limitations reveals the opposite situation.  Wright also presents some indirect evidence of a negative relationship between the risk free rate and the MRP but such evidence, although entirely plausible, does not reveal the extent of the correlation and negative correlation alone is not sufficient to support the claim that the real market cost of equity is more stable over time than the MRP. 

2.3 Gregory’s Arguments
Gregory (2012, paras 15-18) argues that the real market cost of equity is more stable over time than the MRP, and leads him to favour estimating the real market cost of equity rather than the MRP from historical data.  The basis for his claim is his Figure 1, which reports the average real returns on equities and the estimated MRP (average real equity return less average real bond return) for 19 markets over the period since 1900, and Gregory notes that the cross-country standard deviation of the real estimated MRPs exceeds that of the average real market returns (1.66% versus 1.26%).  

This line of argument suffers from two difficulties.  Firstly, Gregory’s standard deviations relate to cross-country variation rather than time-series variation and are therefore not relevant; the higher cross-country variation on the estimated MRPs than on the average real market returns tells us nothing about their relative stability over time.  To take a trivial case, suppose random variables X1 and X2 constitute outcomes for the same phenomena X in different countries, and have the same sample average over time, whilst random variables Y1 and Y2 constitute outcomes for the same phenomena Y in different countries, and have markedly different sample means.  The cross-country variation in Y is therefore greater than for X but it does not follow that the time-series variation in Y exceeds that for X.

Secondly, the definition of the MRP used by Australian regulators and more generally is the excess of the expected market return over the bond yield rather than the bond return and, as noted in the previous section, the time-series behaviours of the latter two series is quite different.  So, again, Gregory’s evidence is not relevant.

2.4 SFG’s Arguments
SFG (2012, para 131) argues that the risk free rate and the MRP must be negatively correlated because any reduction (increase) in the risk free rate arises from an enhanced (reduced) desire for risk free assets and this change in preference for risk free assets must simultaneously raise (lower) the market cost of equity, thereby raising (lowering) the MRP.  However, SFG presents no theoretical analysis that supports this claim.  Furthermore, changes in risk free rates may arise from changes in monetary policy, the level of government deficits, the savings rate, or the availability of desirable investment projects in the private sector and none of these phenomena suggest that the MRP should change, let alone that the market cost of equity should rise (fall).  Finally, as discussed in section 2.2, negative correlation between the risk free rate and the MRP is not a sufficient condition for lower time-series stability in the MRP than the market cost of equity and therefore is not a sufficient condition for using historical data to estimate the market cost of equity rather than the MRP.

2.5 NERA’s Arguments
NERA (2012, section 4.2) argues that the MRP and the risk free rate are negatively correlated, and this supports estimating the cost of equity using the long-run average risk free rate coupled with an estimate of the long-run average MRP.  

In support of the claim concerning negative correlation between the MRP and the risk free rate NERA refer to the views of a number of academics including myself.  However, as noted in section 2.2 above, negative correlation between the risk free rate and the MRP is not a sufficient condition for lower time-series stability in the MRP than the market cost of equity and therefore is not a sufficient condition for estimating the market cost of equity in the way proposed by NERA.

In further support of the claim concerning negative correlation between the MRP and the risk free rate, NERA refers to the higher dividend yield on Australian equities since the offset of the GFC, implies that this reveals that the market cost of equity has risen whilst the risk free rate has fallen (and therefore that the MRP has risen).  However their references to the market dividend yield are a less sophisticated version of the DGM analysis presented by CEG, and are therefore subject to all of the difficulties in CEG’s analysis, as described in Lally (2013b).

NERA also present US regulatory decisions on the cost of equity, risk free rates and the implied MRP over the period from 1998 to 2012, and the estimated costs of equity exhibit more stability than the estimated MRPs.  However the estimated costs of equity presented by them, and therefore the estimated MRPs, are not market evidence per se; they are instead evidence about how one set of regulators thinks and presumably this set of regulators was chosen because of their views.

3. Consistency of the AER’s Approach with the CAPM

The AER adopts a particular version of the CAPM for estimating the cost of equity (Officer, 1994), which differs only in some tax issues from the commonly employed Sharpe-Lintner CAPM (Sharpe, 1964; Lintner, 1965; Mossin, 1966).  Like the Sharpe-Lintner version, the Officer model specifies the equilibrium expected rate of return on a risky asset (i.e., the expected rate of return that just compensates for risk), and two of the parameters in this model are the risk free rate and the equilibrium expected rate of return on the ‘market’ portfolio.  Amongst the assumptions underlying the Officer CAPM (and all other single-period versions of the model) is that investors select portfolios based on the Markowitz (1952, 1959) model, in which an investor chooses (at some point in time, T) that portfolio of assets that has the ‘best’ probability distribution of returns over a future period from time T.  The possible portfolios include the risk free asset and the ‘market’ portfolio.  Consequently the risk free rate within the Officer CAPM is then the risk free rate prevailing at time T for some future term and the equilibrium expected rate of return on the ‘market’ portfolio is the equilibrium expected rate prevailing at time T for some future time.  Equivalently, the risk free rate within the Officer CAPM is then the risk free rate prevailing at time T for some future term and the MRP (the equilibrium expected rate of return on the ‘market’ portfolio net of the risk free rate) is the MRP prevailing at time T for some future time.

This model can be used to estimate the cost of equity capital for a regulated entity.  Doing so requires that the Officer CAPM and regulatory models be aligned.  In a regulatory situation, parameter values should be chosen to ensure that the present value of the regulated entity’s future cash flows matches its initial investment and this implies that any discount rate used in the present valuing must be a rate prevailing at the commencement of the regulatory period.  Accordingly, if the CAPM is used, then both the risk free rate and the MRP must be the rates prevailing at the beginning of the regulatory period.  However, literally satisfying this requirement is problematic, as follows.  In respect of the risk free rate, use of the rate prevailing at the commencement of the regulatory period implies using the first market price on the first day of the regulatory period.  However, the use of this transaction would expose the regulatory process to reporting errors, an aberration arising from an unusually large or small transaction, and a rate arising from a transaction undertaken by a regulated firm for the purpose of influencing the regulatory decision.  These pragmatic considerations imply that the rate should be averaged over a short period as close as practical to the start of the regulatory period.

In respect of the MRP, using the rate prevailing at the commencement of the regulatory period presumes that the parameter value is observable and this is clearly not the case.  The best that can be attained is to estimate the MRP and all estimation methods have their drawbacks, in the form of variance in the estimate and possibly also bias.  This suggests that some weight be given to results from a variety of estimation methods, possibly including methods that are biased providing that bias in a method is not very large.  

One widely-used method is historical averaging of excess returns.  Plausibly, at some points in time, the historical average excess return may be biased up or down as an estimator of the true MRP for the next ten years.  For example, if an economy has recently entered a major recession or there is a general perception that it will, the MRP for the next year may be unusually large and therefore the MRP for the next ten years is likely to be above normal (but much less so than over the next year because the premium over the next ten years only partly reflects anticipated conditions over the next year).  In addition, a typical consequence of a recession is a significantly negative excess return on equities, and this will tend to generate a historical average excess return that is below normal.  Thus, the historical average excess return may be below normal and the true MRP for the next ten years may be above normal, with the result that the historical average excess return may underestimate the true MRP for the next ten years.[footnoteRef:5]  Clearly, Australia has not recently entered a major recession (and the concerns to that effect that may have been reflected in the significantly negative market return in 2008 were presumably reversed in 2009 when the market return was significantly positive).  However, even if it had, neither of these two bias effects is likely to be very large. [5:  SFG (2012, para 128) refers to this dual effect.
] 


For example, suppose the true MRP for the next ten years is 6% immediately prior to a recession, the previous 100 years of excess returns is used to estimate the MRP, this data generated a matching estimate of the MRP (of 6%), and the first year of the recession produced an excess return of -40%.[footnoteRef:6]  In this case, after the first year of the recession, the new average excess return would be as follows: [6:  The worst annual outcomes for the Australian market (or cumulative outcome over two years if the returns over two consecutive years were both negative) have been -35% in 1929/1930, -44% in 1973/1974 and -43% in 2008 (Brailsford et al, 2012, Appendix).  The average of these figures is 40%.] 





So the recession lowers the historical average excess return by 0.5%.  In respect of increases in the MRP in response to volatility shocks, French et al (1987) model these in a number of ways and the results from their preferred model are in their Figure 2a.  Since the Great Depression, the most significant spikes in the estimated monthly MRPs involve a multiple of about three and appear to subside back to the normal level within one year.  Scruggs (1998, Figure 9) shows a similar pattern.  Thus, with an average increment for one year of 150% and no effect thereafter, the increment to a ten-year MRP would be 15% of the normal level.  If the normal level is 6%, this increment would be 0.9%.  So the recession lowers the historical average excess return by up to 0.5% and simultaneously raises the true ten-year MRP by up to 1%.  These are not very large figures and the first of them does not even seem applicable at the current time.  Furthermore, any downward bias arising from the historical average excess return at the present time (as discussed above) may be less than the upward bias in this estimator arising from the significant unanticipated inflation in the 20th century (Siegel, 1992, 1999).

In addition to bias in the historical average excess return as an estimator for the future MRP, even some forward-looking estimators may be biased under the same recessionary conditions that historical average excess returns are.  For example, consider the DGM methodology (as conventionally used).  As discussed in section 2.1, under a recessionary scenario, this methodology overestimates the cost of equity and the MRP over the next ten years by assuming (wrongly) that the cost of equity for the next ten years matches the rate over subsequent years.  Furthermore, even if all other methodologies were free of bias, it does not follow that the historical average excess return methodology should be avoided, and the rationale is as follows.


Firstly, in estimating the MRP for the next ten years, the goal should not be to choose an estimator (or combination of estimators) that is unbiased but to instead choose an estimator (or combination of estimators) whose estimation errors were smallest, and the usual expression of this is minimising mean square error (MSE).[footnoteRef:7]  Letting denote an estimator and T the true value, the MSE is as follows: [7:  The MSE is the average over the squared differences between estimated value and the true value.
] 




                                                                                     

                                                                                                     (1)



The first term in the last equation is the variance of the estimator and the second term is the square of the bias.  Suppose at the present time that the historical average excess return is biased down by 1% as an estimator of the MRP for the next ten years, and that its standard deviation is 2%.[footnoteRef:8]  Suppose also that a forward-looking estimator is unbiased, that it also has a standard deviation of 2%, and that the two estimators are uncorrelated.  Using equation (1), the MSE of the historical average excess return is  and is therefore larger than that of the forward-looking estimator ().  Consequently, if the choices were restricted to only one of these two estimators, the forward-looking estimator would be preferred.  However, one could instead form a weighted-average of the two estimators with the weight on the first (w) chosen to minimise the MSE of the weighted-average, i.e., letting the two estimators be denoted 1 and 2, choose w to minimise [8:  The bias of 1% approximates the result of the analysis on the previous page, and the standard deviation of 2% is consistent with a standard deviation for annual Australian excess returns of 20% (Dimson et al, 2013) coupled with the use of 113 years of annual excess returns.
] 



                                  

                                             

                                     

                                                                  (2)

With MSE1 and MSE2 as given above and no correlation between the estimators, MSE is minimised with w = .44, i.e., a 44% weight on the historical average excess returns and therefore a 56% weight on the forward-looking estimator.  So, even if the historical average excess return were biased down by 1% in estimating the MRP over the next ten years, it would still seem to warrant significant weight in a weighted-average estimator.[footnoteRef:9]   [9:  These calculations are intended to illustrate the advantages of combining various estimators but they do not constitute a methodology for formally selecting weights on these individual estimators because any estimates of bias (and possibly also standard deviations) are speculative.] 


Secondly, an even better goal than choosing an estimator with minimal MSE for the MRP over the next ten years would be to choose an estimator with minimal MSE for the MRP over the life of the regulated assets.  In this case, under or over estimation within a single regulatory cycle would be of no great consequence relative to aggregate errors over the entire life of the regulated asset.  With such a long period, shorter term biases in the historical average excess return methodology will tend to wash out, and therefore the merits of historical averaging of excess returns will be even greater than previously concluded.  However, it does not follow that one should use an estimate of the long-term risk free rate rather than the prevailing rate because the prevailing risk free rate (unlike the MRP) is observable.

In summary, the use of the Officer version of the CAPM in a regulatory situation requires that the risk free rate and the MRP must be the rates prevailing at the beginning of the regulatory period.  However, pragmatic considerations suggest that the risk free rate be averaged over a short period close to the beginning of the regulatory period.  In addition, the unobservability of the MRP suggests that a weighted-average of the results from multiple estimation methods be used and some of these methods may even be biased estimators at the beginning of the regulatory cycle.  

Turning to the AER’s approach to these parameter values, in its recent Victorian Gas Draft Decision, the AER uses the ten-year risk free rate averaged over a short period close to the start of the regulatory period coupled with an estimate of the MRP for the next ten years, and the latter estimate is primarily based upon both historical average excess returns and forward-looking evidence such as surveys (for example, see AER, 2012, Envestra Attachments, pp. 120-140).  Taking account of the complications discussed above in selecting the risk free rate and estimating the MRP, the AER’s approach can still be viewed as using values for the risk free rate and the MRP prevailing at the beginning of the regulatory period and is therefore consistent with the version of the CAPM that is used by them.  It might be argued that the set of MRP estimation methods used by the AER should be larger and/or that less weight be accorded to the historical average of excess returns.  However these are matters of degree rather than principle and will be addressed in section 5.  
 
4. Internal Consistency of the AER’s Approach
4.1 CEG’s Arguments
CEG (2012b, sections 2.1.1 and 2.1.2) argues that the AER defines the CAPM parameters such that the first term is the (ten-year) risk free rate prevailing at the beginning of the regulatory period whilst the MRP represents an average over expected market conditions in the next ten years, and that this is inconsistent.  I do not think that there is any inconsistency here.  Just as the prevailing ten-year MRP reflects the annual MRPs expected to prevail in each of the next ten years, the prevailing ten-year risk free rate also reflects the one year risk free rates expected to prevail over the next ten years.  CEG’s unwarranted belief that there is an inconsistency may arise because the ten-year risk free rate prevailing at the present time is observable, and therefore requires no comment upon its composition, whilst the ten-year MRP prevailing at the present time is not observable, thereby leading the AER to comment upon its components (which include the annual MRPs expected to prevail in each of the next ten years).    

To illustrate this point, suppose that there are no term premiums in risk free rates, that the current one year rate is 3% and that the one year rate is expected to linearly rise to its long-term average of 6% over the following nine years.  It follows that the current ten-year risk free rate would be about 4.5%, i.e., an average over the current one year rate and the expected one year rates over the following nine years.  Similarly, as in section 3, suppose that there are no term premiums in MRPs, that the current one year MRP is 10%, the long-term average one year MRP is 6%, and that this current increment of 4% is expected to erode back to zero over the first year.  The expected MRP over the next year would then be 10%, followed by 6%.  Averaged over the next ten years, the annual expected MRP would be 6.4% and so too would the current ten-year MRP.  So, just as the current ten-year risk free rate reflects the average of the current one-year rate and the one-year rates expected over the following nine years, the current ten-year MRP reflects the average of the current one-year MRP and the one-year MRPs expected over the following nine years.[footnoteRef:10] [10:  The presence of term premiums would change the calculations in this example but not the underlying point.] 


CEG (2012b, section 2.2) also asserts that the AER invokes the following definition of the cost of equity for company j:

                                                                                            (3)

where Rf is the current risk free rate, E(Rf) is the average of the expected risk free rates over the next ten years, and E(Rm) is the expected rate of return on the market portfolio over the next ten years.  CEG also claim that this use of these two different risk free rates within the CAPM is inconsistent.  However CEG do not define their terms sufficiently precisely for one to be sure on their meaning, particularly in respect of the terms of the risk free rates within the MRP.  The correctly defined cost of equity in the relevant version of the CAPM (Officer, 1994) is

                                                                                              



where  is the current ten-year risk free rate (from now until ten years hence) and  is the current expectation of the rate of return on the market portfolio over the next ten years (annualised).  By definition, the terms within [ ] are the current ten-year MRP and therefore the last equation can also be written as follows, corresponding to the AER’s definition:


                                                                                                                                 (4)

Purely for the purpose of better understanding the composition of the MRP, and leaving aside term premiums, this current ten-year MRP is the average over the current one-year MRP and the expected one-year MRPs over the following nine years.  In this case




which could also be written as follows:


                                       (5)

Leaving aside term premiums, the last four equations are equivalent.  If the first risk free rate referred to by CEG in equation (3) is the ten-year rate and the second risk free rate is the average over the expected one-year rates, then equation (3) is equivalent to equation (5) and (5) in turn derives from the correctly specified equation (4).  In this case, equation (3) is compatible with the correctly specified equation (4), in which case CEG’s concern is groundless.  By contrast, if the risk free rates referred to by CEG in equation (3) are all ten year rates then this equation would not be compatible with the correctly specified equation (4).  However, the AER does not invoke this equation (3), with the risk free rate so defined.[footnoteRef:11] [11:  This analysis of CEG’s argument has assumed that term premiums are zero, in order to focus upon the crucial issue.  However the existence of term premiums would not alter the main thrust of the analysis.
] 


CEG (2012b, pp. 16-20) also argues that the AER’s approach to estimating the cost of equity is internally inconsistent because it couples a risk free rate prevailing at the commencement of the regulatory period with an estimate of the long-run average value for the MRP.[footnoteRef:12]  This CEG claim is inconsistent with the two preceding claims by CEG.  Furthermore I do not agree with the claim concerning the MRP.  A minimum condition for arguing that the AER sought to estimate the long-run average value for the MRP, as opposed to the value prevailing at the commencement of the regulatory period, would be its exclusive use of estimation methods that were suitable for the purpose of estimating the long-run average value of the MRP, such as the exclusive use of results from historical averaging of excess returns.  However, the AER uses results from both forward-looking methods and historical averaging of excess returns for estimating the MRP (AER, 2012, Attachments, pp. 120-140) and the results from forward-looking methods unambiguously constitute estimates of the prevailing rather than the long-term average value for the MRP.  Furthermore, the AER believes that the historic average of excess returns may be used by investors to estimate the future MRP and therefore would be a forward-looking methodology if investors acted in this way (AER, Attachments, page 130).  Whether investors act in this way is debatable but this is further evidence that the AER is concerned with the prevailing MRP rather than with the long-run average. [12:  NERA (2012, section 5.1) makes the same claim.] 


It might be argued that any attempt to estimate the MRP prevailing at the commencement of the regulatory period should avoid methods that provide an estimate of the long-run average value of the MRP, i.e., one should avoid methods that are likely to be biased estimators of the MRP prevailing at the commencement of the regulatory period.  I do not agree.  The appropriate basis for choosing a set of estimators is that the resulting weighted-average estimator has minimal MSE rather than being unbiased.  As shown in the previous section, this may lead to placing significant (but not all) weight upon a methodology that is biased, such as the historical averaging of excess returns. 

4.2 Gregory’s Arguments
Gregory (2012, paras 11-14) argues that estimating the MRP using the historical average of excess returns involves defining the CAPM as follows


                                                                                       (6)


which involves two different risk free rates and is therefore inconsistent.  I do not agree.  Equation (6) is not a version of the CAPM, because it mixes sample averages on the RHS of the equation with an expectation on the LHS.  The equation that Gregory should have written is as follows

                                                                                      (7)

where the LHS denotes an estimate of the expected rate of return on asset j.  Equation (7) is mathematically equivalent to the following


                                                                                               (8)

The RHS of equation (8) is an estimate of the RHS of the CAPM shown in equation (4), and there is no inconsistency between equations (4) and (8).  The issue here is instead one of whether the sample average of excess returns (the market return Rm net of the risk free rate Rf) is a good estimator of the MRP.  If it is a good estimator, then equation (8) is useful; if it is a bad estimator, then equation (8) is not useful.

To illustrate this, imagine an economy in which Rf is equally likely to be 3% or 7%, and the MRP is always 6%, in which case E(Rm) is equally likely to be 9% or 13%.  In addition, Rf is currently 3%.  Following equation (4), the expected rate of return on an asset with a beta of 1 would be the sum of the current risk free rate of 3% and the true MRP of 6%, totalling 9%:




Suppose further that there is enough historical data that the estimate of the MRP based upon the historical average of excess returns will be very close to 6%, which is its true value, and this will be made up of a historical average Rm of 11% and a historical average Rf of 5%.  Following equation (8), the estimate of the expected rate of return on the asset will then be close to 9% as follows:




Thus the estimation process is perfect, and yet there are two different risk free rates in the last equation, being the current rate of 3% and the historic average rate of 5%.  Accordingly there is no theoretical inconsistency between equations (4) and (8), as alleged by Gregory.  In fact it would be remarkable if there were any such theoretical inconsistency because it would imply that the most widely used method for estimating the MRP was theoretically invalid.

In summary, Gregory argues that the AER’s use of the prevailing risk free rate for the first term within the CAPM along with the historical average risk free rate for estimating the MRP constitutes an inconsistency.  I do not agree; unlike the first term of the CAPM, the MRP is not observable, and the use of a historical average risk free rate along with the historical average market return in the estimation of the MRP may give rise to a good estimate of the MRP, possibly in conjunction with other methods.  To the extent that the MRP estimate is good, this approach is justified. 

5.  The Reasonableness of the AER’s Approach

The AER’s current approach involves using the current ten-year risk free rate and an estimate of the MRP for the next ten years of 6% (AER, 2012, Attachments, pp. 120-140).  

In respect of the risk free rate, this must be the rate prevailing at the commencement of the regulatory period (rather than a historical average) to ensure that the present value of the regulated entity’s future cash flows matches its initial investment (see Schmalensee, 1989; Lally, 2004, 2007, 2012b).  For the same reason, the particular risk free rate should be the rate whose term matches the regulatory period and this is incompatible with the ten year bonds used by the AER.  However, this second issue is much less important than the first issue because the choice of the current ten-year rather than the current five year risk free rate raises the rate by only about 0.40% (from 2.86% to 3.26%) whilst the use of a historical average ten-year rate rather than the prevailing ten-year rate raises it by about 2.60% (from 3.26% to 5.86%).[footnoteRef:13] [13:  The current five and ten year rates are the averages reported for December 2012 on the RBA’s website, of 2.83% and 3.23% respectively subject to correcting for the fact that the RBA converts a semi-annual rate to an annual rate using simple rather than compound interest.  In addition the long-term average ten-year rate of 5.86% is CEG’s (2012c, Table 4) estimate.] 


In relation to the MRP, this must be estimated and the natural choice of estimator is that of minimal MSE, which leads to averaging over the results from a wide range of methodologies.  The first of these is historical averaging of excess returns, and I favour arithmetic over geometric averaging for the reasons given in the Appendix.  Brailsford et al (2012, Tables 1 and 3) give results of 6.1% and 6.4% for the premium over bond yields for 1883-2010, assuming no value and full value for imputation credits respectively.  Since the AER invokes a utilisation rate on the credits of 35%, the implied estimate of the MRP is 6.2%.  If the period over which data is used is reduced to 1937-2010, because the data quality is better in this shorter period (ibid, page 240), the result declines slightly from 6.2% to 5.9%.  If the period over which data is used is further reduced to 1958-2010, because the data quality is even better in this shorter period (ibid, page 240), the result rises slightly from 6.2% to 6.4%.  Thus an MRP estimate of about 6% arises from this methodology.

Siegel (1992, 1999) argues (reasonably) that the historical averaging of excess returns (primarily from the 20th century) is problematic because significant unanticipated inflation occurred in the 20th century, this substantially lowered real risk free rates but not real equity returns, and therefore the average excess return from this period significantly overestimates the MRP during this period.  Accordingly, following Lally and Marsden (2004), one could estimate the MRP by adding back the historical average real risk free rate to the conventional MRP estimate and then deducting an improved estimate of the long-term expected real risk free rate.  Results from this methodology have been used by both the QCA (2011, pp. 238-240) and the New Zealand Commerce Commission (2010) in reaching their conclusions about the MRP.  

The Australian situation involves an average inflation rate over the 1883-2010 period of 3.3%, including an average rate of 0.9% in the period 1883-1939 followed by 6.6% over the period 1940-1990 (data from Brailsford et al, 2012).  The associated average real yields on the government bonds were 2.5% for 1883-2010, 3.5% for 1883-1939, and 0.7% for 1940-1990.  So, consistent with Siegel’s arguments, the real bond yields were unusually low during the long period of abnormally high inflation.  Accordingly, following Lally and Marsden (2004), one could estimate the MRP by adding back the historical average real risk free rate to the conventional MRP estimate and then deducting an improved estimate of the long-term expected real risk free rate.  One possible candidate for this long-term expected real risk free rate is the average figure of 3.5% over the period from 1883-1939, i.e., the period preceding the high inflation period of 1940-1990.  A second possibility is the average real yield on Australian inflation-indexed bonds over the period since their issue in 1987, and the result is 3.7%.[footnoteRef:14]  Using the average of these two figures, of 3.6%, along with the conventional MRP estimate of 6% as explained above, the modified MRP estimate is 4.9% as follows: [14:  Data from the RBA website.
] 





A third methodology that should be considered is the DGM approach.  CEG (2012a, 2012b, 2012c) favours this approach but some aspects of their methodology and some of their parameter estimates require modification.  With these modifications, Lally (2013b) estimates the ten-year MRP prevailing in December 2012 at 5.9% to 8.4%.

A fourth methodology that should be considered is survey results.  The AER (2012, Attachments, Table 4.5) summarises the results from recent surveys of Australian academics and practitioners.  Since the MRP may have risen since the commencement of the GFC, surveys conducted prior to 2009 are not relevant.  In addition the survey conducted by Bishop involved reviewing valuation reports that were prepared from 2003 to 2008, and is therefore disregarded for the same reason.  In addition the survey conducted by Asher is targeted at a narrow segment of the professional community (actuaries) and warrants lower weight for this reason.  Finally, the surveys conducted by Fernandez have been supplanted by a more recent survey by the same author (Fernandez et al, 2012), and the respondents include both academics and a wide range of practitioners.  The number of respondents is acceptably large (73) and the average response here was 5.9% (ibid, Table 2).  A shortcoming of this survey is that it sought the MRP that was being used by the respondent, and therefore some respondents will have provided responses for an MRP defined against bonds and others against bills.  Since our interest is in an MRP estimate defined against bonds, and bond yields both currently and typically exceed bill yields, the estimates provided by respondents who define the MRP against bills will be too high.  Accordingly, the average response of 5.9% will be too high for the present purposes.  The figure of 5.9% is therefore an upper bound.[footnoteRef:15]  Thus, placing primary weight on the Fernandez survey, the result is a figure of up to 5.9%. [15:  A second possible shortcoming in the survey is that it does not invite respondents to include imputation credits to the extent they think appropriate, because an MRP of this type is sought here.  However, given that the survey asks the respondent for the MRP estimate that they are using, respondents could reasonably be expected to have included imputation credits in their estimate to the extent that they thought to be appropriate.
] 


A wide range of other methodologies are available and at least some of them could be employed, with the cut-off point being a matter of judgement.  Gregory (2012, paras 19-22) believes that the expected real market return is stable through time and therefore favours estimating it using the historical average real market return, converting this to nominal terms using a prevailing inflation forecast of 2.5%, and then deducting the prevailing nominal risk free rate.  Wright (2012a, 2012b) appears to support the same approach and this approach derives from Siegel (1992).  Using the Brailsford et al (2012) data from 1883-2010, the average real market return is 8.5%, and coupling this with forecast inflation of 2.5% yields a nominal estimate of 11.2%.  Deducting the prevailing nominal ten-year risk free rate of 3.3% then yields an MRP estimate of 7.9%.[footnoteRef:16]  If one assumes that the expected real market cost of equity inclusive of imputation credits is constant then the average real market return ought to have included these credits and the effect would be to slightly raise the MRP estimate to about 8%.  Shortening the historical period used to estimate the expected real market return, to 1937-2010 or 1958-2010 (for data quality reasons as discussed on page 28), yields results of 6.6% and 8.2% respectively. [16:  The risk free rate is the average figure of 3.23% reported for December 2012 on the RBA’s website, with adjustment to 3.26% to correct for the fact that the RBA converts a semi-annual rate to an annual rate using simple rather than compound interest.] 


In addition, results from other markets should also be considered.  A possible objection to this is that such results from foreign markets reflect the true MRPs in those markets and therefore use of such results will introduce bias.  However, as discussed earlier, the focus should be on MSE rather than bias and combining an estimate based upon only Australian data with estimates from various countries will yield a lower MSE than using only Australian data.  Such estimators are well-established in the statistics literature (James and Stein, 1961; Efron and Morris, 1975; Efron, 2010) and they have also been applied in finance to estimating betas (Vasicek, 1973), variances (Karolyi, 1993), and expected returns (Jorion, 1986; Grauer and Hakansson, 1995).  More recently, they have also been applied to estimating MRPs (Lally and Randal, 2012) and they generate considerable reductions in MSE because virtually all of the cross-country variation in MRP estimates appears to constitute estimation error rather than cross-country variation in true MRPs.  




To illustrate the MSE gains from using data from multiple markets, suppose that an estimator using only Australian data is unbiased and has a standard deviation of 2% whilst an estimator using only US data has the same standard deviation, a bias of 1%, and the correlation between the estimators is 30%.  Following equation (1), the MSE for the estimator using only Australian data is  whilst that using only US data is .  Following equation (2), the MSE for a weighted-average of these estimators is minimised with a weight of 57% on the estimator using only Australian data and therefore 43% on the estimator based upon US data.  Further, with this weighted average, the MSE of the combined estimator is , which is almost 30% less than for the estimator using only Australian data.  With additional markets, the benefits from a combined estimator are even greater.  In particular, Lally and Randal (2012) find that the reduction in MSE is more than 50%.

In respect of historical averaging of excess returns, Dimson et al (2013) provide results for 19 other markets (primarily in Western Europe) over the period from 1900.  The average of these results is 5.9%.[footnoteRef:17]  This is almost identical to the result for Australia based on Brailsford et al (2012), but the latter is based upon a different time period.  In respect of the estimate modified for the inflation shock in the 20th century, the average over the 19 countries will be the average of the conventional results (5.9% as just described), plus the cross-country average of the average real bond rates (2.1%, based upon the data from Dimson et al, 2013), less an improved estimate of the long-term expected real risk free rate.  In respect of the latter, the estimate for Australia was 3.6% as noted above, and Lally and Marsden (2004, pp. 95-97) estimate the figure at 3% - 4% for both New Zealand and the US.  Applying this range of figures to the 19 countries in question, the cross-country average of these modified MRP estimates would be 4% - 5%, and this range is consistent with the figure of 4.9% for Australia as described above.  In respect of surveys, Fernandez et al (2012) provides responses across 82 countries.  However many of these countries face significant political risks (especially confiscation) that may or may not be impounded into the MRP estimates and I therefore limit consideration of results to the same 19 foreign markets for which results from Dimson et al (2013) are used.  Across these 19 countries, the average survey result is 5.8% (Fernandez et al, 2012, Table 2) and this is almost identical to the survey-based figure for Australia.  For the reasons noted previously, these survey figures are upper bounds on the MRP defined against bonds.  In respect of the methodology favoured by Gregory and Wright and the DGM approach, results for each of these 19 foreign markets would require considerable effort to generate and therefore this task is not undertaken. [17:  The results are the nominal arithmetic mean return on equities less that for bonds.  So, for example, the figure for the UK is 11.25% less 6.14%, equalling 5.11%.  Unfortunately the figures for bonds are returns rather than yields but the average difference over a long period is likely to be minimal.
] 


All of these results are summarised in Table 3 below.  Since some of these results are bands rather than point estimates, the mean cannot be determined and therefore the median is considered.  So long as the point estimate for the DGM would exceed 6.0%, which is likely, the median result from studies using only Australian data is 6.0%.  Amongst results from other markets, substitution of these results for the Australian results would not have changed the median.  All of this suggests that 6.0% is an appropriate MRP estimate for Australia.

It is also interesting to consider how much the estimates from these various approaches have changed since the commencement of the GFC in September 2008.  In respect of the first two methods, these are based entirely upon historical averaging and therefore have moved very little.  In respect of survey results, Fernandez conducted the same survey in 2009, enquired into the MRP that was being used in both 2008 and 2007 (Fernandez, 2009), and the result was 6.0% for Australia in 2007.  Thus there has been no significant movement.[footnoteRef:18]  Averaging over the four individual markets for which 2007 responses are provided and comparing it with the average for the same countries in 2012, the result is an average increase of only 0.3%.  Finally, in respect of the methodology favoured by Gregory and Wright, this will move almost 1:1 with the risk free rate.  So, since the risk free rate was 5.95% in August 2008 (just before the GFC) and was 3.26% in December 2012, the MRP estimate would have risen by about 2.7% over that period.[footnoteRef:19]  Such extreme sensitivity to movements in the risk free rate will be a strength if the expected real market cost of equity is more stable over time than the MRP, but not otherwise.  However no persuasive evidence has been presented in support of the hypothesis that the expected real market cost of equity is more stable over time than the MRP, contrary evidence has been presented, and the respondents to the Fernandez survey clearly think that the MRP rather than the expected real market cost of equity has been much more stable over this period. [18:  The 2009 survey targeted only academics whilst the 2012 survey included a wider range of respondents.  However, the 2012 survey provides the average response for academics as well as the overall average response and there is no material difference between the two averages in 2012.
]  [19:  The figure of 5.95% is the average figure of 5.86% reported for August 2008 on the RBA’s website, subject to correcting for the fact that the RBA converts a semi-annual rate to an annual rate using simple rather than compound interest.] 


Table 3: Estimates of the MRP
___________________________________________________________________________
                                                                                           Australia         19 Other Countries
___________________________________________________________________________
Historical Averaging	6.0%	5.9%
Modified Historical Averaging	4.9%	4.0% - 5.0%
DGM	5.9% - 8.4%	n/a
Survey	≤ 5.9%	≤ 5.8%
Gregory/Wright Methodology	6.6% - 8.2%	n/a
___________________________________________________________________________

In summary, I concur with the AER’s use of a risk free rate prevailing at the commencement of the regulatory period, to ensure that the present value of the regulated entity’s future cash flows matches its initial investment.  For the same reason, the particular risk free rate should be the rate on bonds whose term matches the regulatory cycle and this is incompatible with the ten year bonds used by the AER but this issue is much less significant.  In relation to the MRP, I favour an approach that minimises the MSE and this leads to averaging over the results from a wide range of methodologies.  These methodologies should include the historical averaging of excess returns (6%), the historical average of excess returns modified for the great inflation shock in the 20th century (4.9%), the result from the DGM approach (5.9-8.5%), and the result from surveys (up to 5.9%).  The median of these four approaches is 6.0%.  A wide range of other methodologies are available and at least some of them could be employed, with the cut-off point being a matter of judgement.  Both Gregory and Wright favour using the historical average real market return, converting this to nominal terms using a prevailing inflation forecast of 2.5%, and then deducting the prevailing nominal risk free rate, and the result of this is about 8%.  Adding this to the earlier four results, the median of these five approaches is still 6%. Evidence from foreign markets should also be considered.  For the first, second and fourth of the five methods described above, the cross-country averages are 6.0%, 4.0% - 5.0%, and up to 5.8%.  These additional results are consistent with those for Australia and therefore reinforce the conclusion that the appropriate MRP estimate for Australia at the present time is 6.0%.  This figure matches the AER’s view.

6.  Conclusions

This paper has sought to address a number of questions posed by the AER, and the conclusions are as follows.

The first of these questions is to critically evaluate the claims that the cost of equity is more stable over time than the MRP and that the MRP is negatively correlated with the risk free rate.  CEG argue that variations in the ten-year CGS yield are strongly negatively related to variations in the ten-year MRP, to the extent that the ten-year market cost of equity is more stable over time than the MRP, primarily on the basis of the results shown in their Figures 6 and 7.  However CEG’s analysis is predisposed to producing such results because it assumes that, at any point in time, the market cost of equity is the same for all future years (because changes in the MRP are assumed to perfectly offset changes in the risk free rate).  Furthermore, this perfect-offset assumption is neither plausible nor do CEG present any evidence in support of it.

Wright argues that the real market cost of equity is more stable over time than the MRP, based upon a time-series of rolling 30-year average market returns and bond returns for the US from 1831, and this leads him to favour estimating the real market cost of equity rather than the MRP from historical data.  However this evidence does not relate to Australia, uses bond returns rather than bond yields, fails to show a time-series of MRP estimates, and relies on purely visual rather than statistical evidence.  When all these points are corrected, the results from Australian data reveal that the time-series of MRP estimates is much more stable than that for the average real market return, and therefore supports estimating the MRP rather than the real market cost of equity from historical data.  Wright also presents some indirect evidence of a negative relationship between the risk free rate and the MRP but such evidence, whilst entirely plausible, does not reveal the extent of the correlation and negative correlation alone is not sufficient to support the claim that the real market cost of equity is more stable over time than the MRP.  

Gregory argues that the real market cost of equity is more stable over time than the MRP, because the cross-country standard deviation of the real estimated MRPs exceeds that of the average real market returns, and this leads him to favour estimating the real market cost of equity rather than the MRP from historical data.  However the greater cross-country variation in real estimated MRPs than in average real market returns does not imply that the same holds for time-series variation, and is therefore not relevant evidence.  Furthermore, Gregory defines the MRP as the excess of the expected market return over the bond return whilst the definition adopted by Australian regulators is the excess of the expected market return over the bond yield, and the time-series behaviours of the bond yields and bond returns is quite different, so that Gregory’s evidence is again not relevant.

SFG argues that the risk free rate and the MRP must be negatively correlated because any reduction (increase) in the risk free rate arises from an enhanced (or reduced) desire for risk free assets and this change in preference for risk free assets must simultaneously raise (lower) the market cost of equity, thereby raising (lowering) the MRP.  However, SFG presents no theoretical analysis that supports this claim.  Furthermore, changes in risk free rates may arise from changes in monetary policy, the level of government deficits, the savings rate, or the availability of desirable investment projects in the private sector and none of these phenomena suggest that the MRP should change, let alone that the market cost of equity should rise (fall).  Furthermore, negative correlation between the risk free rate and the MRP is not a sufficient condition for lower time-series stability in the MRP than the market cost of equity, and therefore is not a sufficient condition for using historical data to estimate the market cost of equity rather than the MRP.

NERA argues that the market cost of equity is more stable over time than the MRP, based upon US regulatory decisions on the cost of equity, risk free rates and the implied MRP over the period from 1998 to 2012.  However the costs of equity presented by them, and therefore the MRPs, are not market evidence per se; they are instead evidence about how one set of regulators thinks and presumably this set of regulators was chosen because of their views.

The second question was to critically evaluate whether the AER’s approach to estimating the cost of equity (using the prevailing risk free rate and an estimate of the MRP primarily based upon both historical averaging of excess returns and forward-looking evidence such as surveys) is consistent with the CAPM.  The use of the CAPM in a regulatory situation requires that the risk free rate and the MRP must be the rates prevailing at the beginning of the regulatory period.  However pragmatic considerations suggest that the risk free rate be averaged over a short period close to the beginning of the regulatory period.  In addition, the unobservability of the MRP suggests that results from multiple estimation methods be used and some of these methods may even be biased estimators at the beginning of the regulatory period, such as the historical average of excess returns.  Taking account of these complications, the AER’s approach can still be viewed as using values for the risk free rate and the MRP prevailing at the beginning of the regulatory period and is therefore consistent with the CAPM.  It might be argued that the set of MRP estimation methods used by the AER should be larger and/or that less weight be accorded to the historical average of excess returns, but this is a question of degree rather than principle.  

The third question was to critically evaluate whether the AER’s approach to estimating the cost of equity (using the prevailing risk free rate and an estimate of the MRP primarily based upon both historical averaging of excess returns and forward-looking evidence such as surveys) is internally consistent.  CEG argues that the AER defines the CAPM parameters such that the first term is the (ten-year) risk free rate prevailing at the beginning of the regulatory period whilst the MRP represents an average over expected market conditions in the next ten years, and that this is inconsistent.  I do not think that there is any inconsistency here.  Just as the prevailing ten-year MRP reflects the annual MRPs expected to prevail in each of the next ten years, and therefore reflects expected market conditions in the next ten years, the prevailing ten-year risk free rate also reflects the one year risk free rates expected to prevail over each of the next ten years, and therefore also reflects expected market conditions in the next ten years.

CEG also argue that the AER defines the CAPM parameters such that the first term is the (ten-year) risk free rate prevailing at the beginning of the regulatory period whilst the risk free rate within the MRP is the average of the expected risk free rates over the next ten years, and that this is inconsistent.  If the latter risk free rate referred to by CEG is the ten-year rate, then CEG’s description of the AER’s approach is not correct.  Alternatively, if CEG are referring to the set of one year rates expected over the next ten years being reflected within the MRP, there is no inconsistency because the prevailing ten-year risk free rate reflects the one year risk free rates expected to prevail over the next ten years.

CEG also argues that the AER’s approach to estimating the cost of equity is internally inconsistent because it couples a risk free rate prevailing at the commencement of the regulatory period with an estimate of the long-run average value for the MRP.  This CEG claim concerning the AER’s approach to estimating the MRP contradicts their previous two claims concerning the AER’s approach to estimating the MRP.  Furthermore, I do not agree with the claim concerning the AER’s approach to estimating the MRP.  A minimum condition for arguing that the AER sought to estimate the long-run average value for the MRP, as opposed to the value prevailing at the commencement of the regulatory period, would be its exclusive use of estimation methods that were suitable for the purpose of estimating the long-run average value of the MRP, such as the exclusive use of results from historical averaging of excess returns.  However, the AER uses results from both forward-looking methods and historical averaging of excess returns for estimating the MRP and the results from forward-looking methods unambiguously constitute estimates of the prevailing rather than the long-term average value for the MRP.  Furthermore, the AER believes that the historic average of excess returns may be used by investors to estimate the future MRP and therefore would be a forward-looking methodology if investors acted in this way.  Whether investors act in this way is debatable but this is further evidence that the AER is concerned with the prevailing MRP rather than with the long-run average.

Gregory argues that the AER’s use of the prevailing risk free rate for the first term within the CAPM along with the historical average risk free rate for estimating the MRP constitutes an inconsistency.  I do not agree; unlike the first term of the CAPM, the MRP is not observable, and the use of the historical average risk free rate along with the historical average market return in the estimation of the MRP may give rise to a good estimate of the MRP, possibly in conjunction with other methods.  To the extent that the MRP estimate is good, this approach is justified. 

The fourth question was to consider whether the AER’s approach to estimating the cost of equity (using the prevailing ten-year risk free rate and an estimate of 6% for the MRP) is reasonable in current market conditions.  In respect of the risk free rate, this must be the rate prevailing at the commencement of the regulatory period to ensure that the present value of the regulated entity’s future cash flows matches its initial investment.  For the same reason, the particular risk free rate should be the rate on bonds whose term matches the regulatory cycle and this is incompatible with the ten year bonds used by the AER.  In relation to the MRP, I favour an approach that minimises the MSE and this leads to averaging over the results from a wide range of methodologies.  These methodologies should include the historical averaging of excess returns (6%), the historical average of excess returns modified for the great inflation shock in the 20th century (4.9%), the result from the DGM approach (5.9-8.4%), and the result from surveys (up to 5.9%).  The median of these four approaches is 6.0%.  A wide range of other methodologies are available and at least some of them could be employed, with the cut-off point being a matter of judgement.  Both Gregory and Wright favour using the historical average real market return, converting this to nominal terms using a prevailing inflation forecast of 2.5%, and then deducting the prevailing nominal risk free rate, and the result of this is about 8%.  Adding this to the earlier four results, the median of these five approaches is still 6%. Evidence from foreign markets should also be considered.  For the first, second and fourth of the five methods described above, the cross-country averages are 6.0%, 4.0% - 5.0%, and up to 5.8%.  These additional results are consistent with those for Australia and therefore reinforce the conclusion that the appropriate MRP estimate for Australia at the present time is 6.0%.  This figure matches the AER’s view.



APPENDIX

This Appendix considers the question of whether geometric or arithmetic averaging of past returns should be employed to estimate the MRP.

Suppose that a regulator sets a price cap over a two year period, and that all cash flows occur at year ends.  The present value V0 of the regulated entity’s revenues net of opex (OP) and capex (CAP) plus the regulatory asset value in two years’ time (B2) will then be as follows, using the correct (but unknown discount rate k):[footnoteRef:20] [20:  Capex is treated as non-stochastic, in order to simplify the presentation, but this assumption does not affect the result.] 





As usual, the price cap should be chosen so that the expected revenues in each year match expected opex, depreciation (D1 and D2 for years 1 and 2), and the cost of capital at some allowed rate R per year applied to the regulatory book value at the beginning of each year.  It follows that



The regulatory book values B1 and B2 follow from the depreciation charges and the capex, and hence




                                                                          (9)

To assess the relative merits of arithmetic and geometric averages, suppose that the cost of capital chosen by the regulator (R) is one of these two types of averages.  It follows that R will be a random variable and therefore the value now of the regulated entity (V0) will also be a random variable.  For some values of R, the present value V0 will be too low, i.e., below the current regulatory book value B0.  For other values of R, V0 will be too high.  The regulator should therefore choose the process for estimating R so that E(V0) = B0, i.e., across the possible values for R, the expectation of V0 matches the current regulatory book value B0.  Substituting this into equation (9) yields




It follows that E(R) = k, i.e., the expected value of the annual regulatory cost of capital must be equal to the true (but unknown) annual cost of capital in order for E(V0) = B0.  The geometric mean fails this test whilst the arithmetic mean will satisfy it if annual returns are independent and drawn from the same distribution.  So, if historical average returns are used, they should be arithmetic rather than geometric.
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