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The Risk Free Rate and the Present Value Principle: Expert Report by 

Professor Alan Gregory 
 

Terms of Reference 

1. I have been asked to prepare an expert report which considers the following issues arising from 

the AER’s recent decision in the Roma to Brisbane Pipeline Final Decision and the Draft 

Decisions for the Gas Distributors and APA GasNet: 

(a) The AER in its Draft Decisions for the Distributors and APA GasNet relies upon a 

report from Associate Professor Martin Lally titled “The risk free rate and present 

value principle” dated 22 August 2012.  In this report Lally comments on the 

"present value principle" and expresses an opinion that adopting a risk free rate 

which is estimated on anything other than the most recently available data violates 

this principle.  

(b) Given the approach of UK regulators as outlined in your earlier report for the 

Distributors and APA GasNet, please comment on the analysis undertaken by 

Associate Professor Lally and whether in your opinion the present value principle 

prohibits the use of a long run average as a proxy for the risk free rate. 

(c) In addition, please take note of page 8 of an earlier Lally report dated 25
th
 July 2012 

and titled “The cost of equity and the market risk premium”.  In that report at page 8, 

criticism is made of the Smithers & Co report.   Please provide your response to the 

criticisms made of that report by Lally. Please explain whether any of the matters 

raised by Lally affects your earlier conclusions. 

 

A Brief Summary of Associate Professor Martin Lally’s Position 

2. Associate Professor Martin Lally’s view is that only the risk free rate current at the time of 

any regulatory decision satisfies the present value principle (PVP) and in doing so is 

consistent with the building block model, the cost recovery model and the Sharpe-Linter 

Capital Asset Pricing Model (CAPM), and that any use of a long run average risk free rate 

will not be consistent with such a principle. 

3. If the regulatory period is greater than one year, then he concludes that the relevant risk free 

rate should be one with a bond that has the same duration as the regulatory cash flows.  He 

concludes that a very close approximation is achieved by using the yield to maturity on a risk 

free bond with a term to maturity that matches the regulatory period. 

A Critique of Associate Professor Martin Lally’s Position 

4. It is important to realise that the first thirteen pages of Lally’s paper are concerned with 

establishing the position when regulatory rates of return are set at the beginning of each 

single year period.  This is not, of course, the way in which the Australian regulatory model 

works in general, and in particular it is not consistent with the way returns are set for the Gas 

Businesses, where the allowed rate of return is set at the beginning of a five year period and 

held at that level until the next review. 
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5. Only at 3.2 does Lally start to tackle the problems that occur when regulators set a single cost 

of capital for a multi-year regulatory period at the start of that period.  Unfortunately, the 

entire first thirteen pages are then rendered irrelevant to his analysis, and he fails to consider 

the complexities that are inevitably introduced when moving from a single year setting to a 

multi-year one. 

6. In the first place, although it is not made explicit, Lally’s argument from 3.2 on implicitly 

relies on something called the “expectations hypothesis”, with the assumption that any risk 

premium is zero. 

7. The expectations hypothesis states that the yield on a long government bond is equal to the 

average expectation of the yields on short government bonds over the life of that bond. If 

investors are risk averse, then in general they will require a risk premium for holding a long 

horizon bond.  More precisely, the expected n-period return on an investment in a series of 

single-period bonds should be equal to the (certain) n-period return (or yield to maturity, Yn,t) 

on an n-period bond.  In the case of risk averse investors, the relationship can be stated (in log 

form) as: 

     
 

 
          

   

   

    

Where                 ,    is the risk premium and Et(.) is the expectation  at time t..  

 

8. The expectations hypothesis is a standard part of finance theory.  Unfortunately, it has also 

given rise to one of the important puzzles in empirical finance, as despite its theoretical 

appeal, it has not held historically (Fama and Bliss, 1987; Campbell and Shiller, 1991; 

Cochrane and Piazzesi, 2005), although new work (Bulkley et al, 2011) suggests that the US 

evidence for rejecting the expectations hypothesis is considerably weaker in recent time 

periods. 

 

9. The implication of this empirical evidence is that we may not be able to rely on the current 

yield on a risk free bond being an unbiased expectation of the series of future risk free rates, 

which is a central assumption in the analysis made from Section 3.2 on in Lally’s paper.  So 

even if regulatory cash flows were risk free and durations of those cash flows exactly 

matched the duration of the bond, the empirical evidence would cast doubt on whether taking 

a short window estimate of the risk free rate is anything like as robust as Lally’s report 

implies.    

 

10. I note that at other points in his evidence to the AER, Lally is quite prepared to accept that 

market efficiency may not hold.  For example, in the SPAusNet case, at Appendix B page 37 

he is quoted, in the context of the dividend growth model being used to derive an estimate of 

the MRP, as saying: “The method assumes the current value of the market matches the 

present value of future dividends. If the current value of the market is below the present value 

of future dividends, then the resulting estimate of the market risk premium will be too high.”.  

I would not disagree with this statement, but if his position is that he believes current market 

values may not be wholly reliable in the equity market, then he must acknowledge that this 

can also be the case in the bond markets.  Such a position would certainly be consistent with 

the empirical evidence on the expectations hypothesis. 
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11. A further problem with Lally’s analysis is that it completely ignores the impact of inflation.  

In contrast to the UK’s procedure, the AER uses a nominal Government bond rate and 

establishes allowable revenues in nominal terms, so that expected revenues rise over the 

regulatory period, after allowing for any price changes embedded in the regulatory review 

(see, for example, SPAusNet Figure 3.1).  Lally’s analysis simply assumes inflation is zero.  

The effect is that even if the real regulatory cash flows are constant, the duration on 

regulatory cash flows will always be longer than the duration of the equivalent life nominal 

bond, as bonds pay a constant coupon irrespective of the rate of inflation.
2
  The consequence 

is that if yield curves are upward sloping, as Lally acknowledges is generally the case, then 

the allowed rate of return will be systematically too low, even if the expectations hypothesis 

held and even if all regulatory cash flows were entirely risk free.  In this respect, his analysis 

does not pass even the most basic scrutiny. 

 

12. However, regulatory cash flows are not risk free, and so we need to risk-adjust any discount 

rate using an asset pricing model.  In the context of Australian and UK regulation, the CAPM 

is generally the preferred model.  As is well known, there are a number of empirical problems 

with the CAPM, and its use in a capital budgeting context also involves some simplifying 

assumptions.  Strictly speaking, the CAPM is a single period model.  Extending its use to a 

multi-period setting either involves the formal extension of the CAPM along the lines of the 

Merton (1973) model, or making some further restrictive assumptions.  These assumptions 

are discussed in detail in, for example, Copeland and Weston (1988, pp 402-411), but if we 

are to retain the simple solution that it is valid to discount each period’s cash flows at a 

constant risk-adjusted rate, which is effectively what is being done in normal regulatory 

practice, then, inter alia, we must also assume that the risk free rate and the risk adjusted rate 

are constant through time, a result originally due to Fama (1977). 

 

13. Unfortunately, Lally quite specifically rules out a constant risk free rate and a constant risk 

adjusted rate in his assumptions and his examples.  He assumes that the risk free rate changes 

each period, and since, elsewhere, he has argued for the use of a constant market risk 

premium (MRP), the implication is that the appropriate discount rate varies each period in 

line with changes in the underlying risk free rate.  Whilst one can accommodate such 

changes, the result is either to introduce computational complexities that Constantinides 

(1980) describes as being “of little practical use” or requires a solution that takes into account 

additional covariation factors (Bogue and Roll, 1974), or puts additional restrictions on the 

evolution of the cash flows, the covariance of those cash flows through time, and an 

assumption of non-stochastic risk free rates and market risk premia (Fama, 1977 pp 19-20).  

Reduced to basics, the true position is far more complex than Lally suggests, to the point 

where his conclusions are invalid. To quote from Fama (1977, p.22) “If the [CAPM] model is 

to be useful for real decisions, the world probably must resemble the scenario that gives rise 

to a single cost-of-capital for investment projects of a given type.” 

 

14. Indeed, the only way that one could “prove” that the use of an n-year CGS yield (where n is 

the length of the regulatory period) is the only rate consistent with the PVP is under the 

following strict conditions: all regulatory cash flows are known and certain; these regulatory 

cash flows are level and constant (implying, inter alia, that there is zero inflation and any new 

                                                           
2
 Note that in contrast to the Australian position, the UK regulatory process for the gas, electricity and water 

industries uses an “RPI-X” formula in conjunction with an index-linked (or real) interest rate.   
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investment required per period is constant); the expectations hypothesis holds with a risk 

premium of zero.  Fairly obviously, these conditions are not met. 

 

Does the PVP Prohibit the Use of a Long Run Average as the Proxy for a Risk 

Free Rate? 

15. In answering this question, it is important to think about the aim of the regulatory process 

when setting a regulatory rate of return.  This is to attempt to establish the best possible 

estimate of the overall WACC of the firm, and by extension the best possible estimate of the 

cost of equity, so that over the regulatory period the present value of the expected regulatory 

net cash flows plus the present value of the closing regulatory book value equals the opening 

book value at the start of the regulatory period.   

16. The key focus here is on estimating the correct WACC, and if we assume for simplicity that 

the firm is all-equity financed, then this is equivalent to estimating the correct cost of equity.  

This is all the PVP requires.  The reality is that all the parameters in the calculation of any 

cost of equity are subject to uncertainty, and so coming to a final point estimate of that cost of 

equity inevitably involves an element of judgement.  For example, in a UK regulatory 

context, this is made explicit by the presentation of a range of estimates for each component 

(see below). 

17. Turning to the specifics of the risk free rate of return, a risk-free asset is one that removes all 

risk from an investor.  Such risks include default risk, re-investment risk, and inflation risk.  

If we make the not unreasonable assumption that a Commonwealth Government Security 

(CGS) is virtually default free, then an investor is still left with the coupon reinvestment risk 

attaching to such a bond, and inflation risk.   

18. Given the highly unconventional monetary policies being followed around the world, these 

risks are non-trivial, and to the extent that international investors buy CGS, they will 

inevitably have an impact on yields, even if Australia itself does not follow such policies.  For 

example, a decision by the US Federal Reserve to either extend or terminate “quantitative 

easing” programmes would almost certainly have an impact on CGS yields, and hence 

reinvestment rates, in Australia.    

19. Furthermore, we know that the expectations hypothesis does not hold, not just in the US but 

in an international context (Hardouvelis, 1994).   

20. In addition, the assumptions underlying the Sharpe-Lintner CAPM include the assumption 

that investors can both borrow and lend unlimited amounts at this risk-free rate, so even this 

basic assumption is violated as investors cannot borrow at the CGS rate to invest in the 

market portfolio (as the CAPM requires). 

21. So a key question that arises is just what is the best practical proxy for the true risk-free rate?  

The answer to this question is that we simply do not know, as that rate is unobservable.  The 

UK regulatory authorities deal with this issue in a pragmatic fashion by attaching some 

weight to the historical evidence, and some weight to current market rates on index-linked 

gilts.  In effect, this is a similar position to that taken when estimating the expected return on 

the market (and, by extension, to the MRP).  There is absolutely nothing in the PVP that 

suggests such an approach is invalid, given the true  risk free rate is simply unobservable, and 
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that it must be borne in mind that ultimately the aim is to estimate the best possible 

approximation for the (unobservable) true WACC.   

22. It further needs to be understood that applying the CAPM framework to any multi-period 

capital budgeting problem, including the application to regulatory price setting,  requires a 

series of compromises and assumptions, many of which assumptions are unlikely to hold 

precisely in the real world.  In this context, it is pseudo-precise to claim that only one 

particular risk free rate can possibly be tolerated, and wrong in theory if that risk-free rate is 

time varying (Fama, 1977).   

23. In addition, the estimates of each component of the cost of equity capital (the risk free rate; 

the expected return on the market [or the market risk premium], and; the beta) are subject to 

uncertainty.   

24. In a UK regulatory context, these range estimates are explicitly presented and discussed.  For 

example, in the Competition Commission’s (CC) recent Bristol Water Appeal Case,
3
 range 

estimates are presented for the risk free rate, the equity beta and the market risk premium.  

The problem of establishing the correct WACC is seen in the round, with a series of cross-

checks on the WACC figure, as opposed to setting out pseudo-exact point estimates of each 

component.  After some discussion of the possible WACC ranges, the CC concludes 

(Appendix N, Paragraph 156): “In the light of these cross-checks and taking into account the 

continuing uncertainty in financial markets, we estimate a WACC at the top end of our 

range”.   A similar approach is adopted by IPART in the recent SDP case,
4
 where a range of 

estimates is presented, with a WACC being adopted towards the upper end of the range. 

25. I do not believe that either the UK approach or the IPART approach is inconsistent with the 

PVP, because both methods represent a genuine attempt to establish the WACC as accurately 

as is possible in a real world setting with uncertainty surrounding each of the parameters 

(including the risk free rate).  There is nothing in this approach that prohibits the 

incorporation of a long run average risk free rate  

 

Response to the criticisms made of the Smithers & Co Report by Associate 

Professor Lally 

26. At page 8 of his report titled “The cost of equity and the market risk premium” (dated 25 July 

2012), Lally makes the following statement: 

“In turn Smithers and Co reach this view based upon the observation that the real return on 

US stocks over the last 100-200 years has been much more stable than the real risk free rate, 

and they refer to this as “Siegel’s Constant” (ibid, pp. 31-38). This view presumably comes 

from Siegel (1992,1999), who claims that the real return on equities is more stable than that 

on long-term government bonds, that this is due to significant unexpected inflation during the 

20th century, that historical average excess returns from 1926 overestimate the true MRP 

during that period, and that the MRP in the future will therefore be significantly less than that 

estimated by historical average excess returns using data from 1926.”  

                                                           
3
 More generally, the UK Regulatory Approach is discussed in detail in my accompanying expert report: “The 

AER approach to establishing the cost of equity – analysis of the method used to establish the risk-free rate and 

the market risk premium”. 
4
 IPART, Review of water prices for Sydney Desalination Plant Pty Limited – Final Report, December 2011 
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27. In the first place, this is not strictly correct as the term “Siegel’s Constant” comes from 

Smithers and Wright (2002), as is made clear in the report.  But the more important matter is 

that the Smithers Report conclusion is “There is considerably more uncertainty about the true 

historic equity premium and (hence the risk-free rate) than there is about the true cost of 

equity capital”, leading to the following recommendation that “For this reason we regard the 

standard approach to building up the cost of equity, from estimates of the safe rate and the 

equity premium, as problematic. We would recommend, instead, that estimates should be 

derived from estimates of the aggregate equity return (the cost of equity for the average firm), 

and the safe rate.” (the Smithers Report, 2003, p.48).  This conclusion does not just depend 

on the US evidence in Siegel (1998) and Smithers and Wright (2002), but explicitly draws on 

the UK and international market evidence in Dimson, Marsh and Staunton (2001). 

28. Rather more puzzlingly, Lally then makes the following observation: 

“However, Siegel’s arguments are concerned with real rather than nominal returns. 

Furthermore, even in respect of real returns, Siegel does not argue that the MRP moves 

inversely with the risk free rate to the point that the cost of equity is largely unchanged” 

 

29. In the first place, it is the general practice to analyse the historical return on Treasury Bills, 

Government bonds and equities in real terms as inflation has a confounding effect on nominal 

returns, making time series and international cross-sectional analysis difficult.  The 

convention is therefore to work with real term returns. 

30. Indeed, theoretical relationships imply that in integrated capital markets it is the real interest 

rate, and the real price of risk that should be constant across countries.  To give a simple 

example.  Suppose two countries, A and B have very similar economies, similar stock 

markets with identical aggregate market risk, both governments are stable with their bonds 

having zero default risk, and that both countries operate in integrated international markets.  

The only difference between them is that Country A has zero inflation, a 2% yield on its 

bonds and an expected return on its stock market of 7% p.a., whilst Country B has an 

inflation rate of 10%.   

31. In Country A, the market risk premium is therefore 5% (7% - 2%).  As there is zero inflation, 

nominal and real rates of return are identical.  In Country B, nominal rates will be given by 

the standard Fisher relationships, so that 1 + the nominal rate will be equal to 1 + the real rate 

times 1 + the inflation rate.  Thus the nominal government bond rate will be (1.02 x 1.1)-1 = 

12.2%, whilst the expected return on the market will be (1.07 x 1.1) – 1= 17.7% and the 

market risk premium is 5.5% (17.7% - 12.2%).  It would clearly be misleading to infer that 

Country B’s market is somehow more risk than that of Country A, as the apparent higher risk 

premium is simply the effect of inflation. 

 

32. Turning to the second point that “Siegel does not argue that the MRP moves inversely with 

the risk free rate to the point that the cost of equity is largely unchanged”, I am unaware of 

any claims that he does make this argument.  Nor does the Smithers Report (2003), as is clear 

from the above quote.  All that is being argued is that there is more uncertainty about the 

historical MRP than there is about the historical return on equities. 
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33. In summary, there is nothing in Lally’s criticisms of The Smithers Report (2003) that in any 

way causes me to change my views presented in my earlier expert report. 
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Statement by Alan Gregory 

I am Professor of Corporate Finance at the Xfi Centre (Centre for Finance and Investment) at 

the University of Exeter, and a former Director of the Centre.  I was a reporting panel member 

of the UK Competition Commission from 2001-2009, and am currently an External Advisor 

to the UK Competition Commission’s Finance and Regulation Group.  A summary CV is 

attached setting out my qualifications and publications. 

I confirm that I have made all the inquiries that I believe are desirable and appropriate and 

that no matters of significance that I regard as relevant have, to my knowledge, been withheld 

from the report. 

Signed:  

 

 

 

Alan Gregory       5
th
 November 2012  

agregory
Stamp
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