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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

Introduction
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 (Envestra, Multinet and
SP AusNet) and APA GasNet (together, the Gas Businesses)? (a) Is the AER’s
approach to estimating the cost of equity in these decisions consistent with the
approach adopted by the UK regulator, Ofgem and UK appeals body, the
Competition Commission?; (b) In light of the UK regulatory approach, is the
AER’s approach to estimating the cost of equity for the Gas Businesses likely to
result in a rate of return that satisfies the requirements of Rule 87(1) of the National
Gas Rules that: “The rate of return on capital is to be commensurate with
prevailing conditions in the market for funds and the risks involved in providing
reference services”’; (C) In light of the recent Tribunal findings on the cost of capital,
the recent IPART Review of water prices for the Sydney Desalination Plant Pty
Ltd, and the implications of UK regulatory practice for Australia, how might the gas
businesses best estimate the cost of equity in order to satisfy the requirements of 87(1)
and 87(2) of the National Gas Rules? In answering this question, | have been asked
to explain the extent to which the UK regulatory approach, including the
regulator’s objectives, is likely to be relevant in Australia.

Executive Summary
1. Informing my views on the above question, | draw on theory and also contrast the
AER position with that in recent UK regulatory cases. | focus on those regulators
who make full use of the Capital Asset Pricing Model (CAPM) preferred by the
AER, and in particular recent appeals cases to the UK Competition Commission
(CC), which is the body to which regulatory pricing appeals are made in the UK.

2. The general summary of the UK process is that a number of different regulators set
prices for utilities based upon an expected return (the weighted average cost of
capital, WACC) applied to a Regulatory Asset Base (RAB). Prices are then set
using an RPI+/-x formula, which in effect governs the timing of the revenue
stream, though should not influence its present value. The final price determination
is made after conducting a “financeability” test, essentially a forecast of the
revenues and costs implied by the allowed WACC. This test is used to determine
whether the assumed levels of debt can be serviced whilst the debt remains at
investment grade. This is interpreted as an NPV-neutral adjustment, i.e. an
adjustment to the “glide path” of revenues rather than to the present value of
revenues.

2T am aware that the report will also be used by Envestra for the AER’s review of Envestra’s Access
Arrangement for its Albury Distribution Network.



3. The relevant utilities and their regulators are: Electricity and Gas networks,
regulated by Ofgem; Regulated Airports (Heathrow, Gatwick and Stansted),
currently regulated by the CAA but with automatic referral to the CC; the
communications industry, where price regulation is concerned with access to BT
networks and mobile telephone termination charges, regulated by Ofcom; the water
industry, consisting of water only companies (WoCs) and water and sewerage
companies (WaSCs), regulated by Ofwat. In addition, Network Rail is regulated
by the Office of the Rail Regulator (ORR).

4. Insummary, my view is that the AER is in error in its assessment of the cost of
equity capital for the Gas Businesses and has significantly under-estimated that
cost of equity.

5. It has made such an error because it has been inconsistent in its approach to
estimating the market risk premium (MRP) and in doing so has combined two
different measures of the risk free rate into its Capital Asset Pricing Model
(CAPM) estimate of the cost of equity. In my view, combining such different
measures is illogical and is therefore “unreasonable”, in the sense set out in
paragraphs 50-55 of the Australian Competition Tribunal’s Decision of 1 I
January 2012.

6. In more detail, it has combined an MRP that has been largely derived from
historical observation with a current spot rate estimate of the risk free rate. In
doing so, it has assumed that the MRP is constant, and has made no allowance for
any possible inverse relationship between the risk free rate and the MRP. Other
regulators, both in the UK and in Australia (IPART) are aware of this potential
relationship and have made due allowance for it.

7. The AER could have adopted one of two consistent approaches that would have
avoided this error. It could either have estimated the expected return on the market
directly, and used this estimate with its preferred risk free rate in the CAPM. As |
explain below, this would have been in line with the approach recommended to UK
regulators in the Smithers’ Report, 2003.

8. Alternatively, it could have made allowance for the exceptional conditions in
global government bond markets, following the global financial crisis and
international quantitative easing programmes, and used an estimate of the risk free
rate determined largely from historically observed rates. This would then have
been consistent with its use of an MRP based largely on historically observed
MRPs.

A Comparison of the AER treatment of RF and MRP in the Case

Compared with Theory
9. I note that the AER judgement is delivered in nominal terms. In the Gas
Distribution and APA GasNet cases, the AER starts with the use of the current
yield on the ten year Commonwealth Government Securities (CGS) as the proxy
for the risk free rate (RF). This yield is 2.98%. The forecast inflation rate for the



period under consideration is 2.5% which implies the real risk free rate is 0.47%.3
Two questions arise with regard to this rate. First, is this an adequate proxy for RF
in the context of the CAPM? Second, is the RF proxy consistent with the other
elements used in the CAPM as applied in this case?

10. Second, the MRP is taken as 6% nominal. The implication is that the expected
return E(RM) on the Australian market in nominal terms is 8.98% nominal, or
6.32% in real terms.”

11. At this point it is worth emphasising exactly what asset pricing theory tells us that
the basic CAPM relationship is, in terms of deriving the expected return on any
asset (R)):

R, = RF + B;(E[RM] — RF) 1)

12. The term in parentheses is often abbreviated to the “equity risk premium” or
“market risk premium”, but writing the equation out in its original form serves as a
reminder that the precise definition of MRP is the expected return on the market
(E[RM]) minus the risk free rate, RF. As Jenkinson (1993) points out, the
important point is that there is only one RF term on the right hand side of the
CAPM, not two.

13. A very common error, which has been discussed in recent UK regulatory appeals,
is to implicitly assume the two RF terms are different. An example would be
where a current estimate of the risk free rate (say the yield on a government bond)
is combined with an historically derived estimate of the MRP. In such a case, the
version of the CAPM being employed is actually:

Ri = RFcurrent + .Bi (RMhistoric - RFhistoric) (2)

14. This simply illustrates Jenkinson’s point that two different RF terms have been
employed, and there is no theoretical validity in such a model. In general, the
correct model to apply is:

E(R;) = RF + B;(E[RM] — RF) (3)

Where E(R;) and E(RM) denotes the expected return on the equity of firm i and the
market respectively.

15. A central question is how best to estimate the common components in (3), namely
RF and E(RM). As The Smithers & Co Report, 2003, (“The Smithers Report”)
makes clear, given the problem is to estimate expected returns, it is important that
in assessing long run averages of RM and RF, the data are treated consistently.
Second, if long run averages are to be used, then it is important to select a long
enough period so that expectations errors cancel out.

16. Clearly, if long run historical returns are the best guide to expected returns, RM
expectations could, in principle, be estimated by adding some historical estimate of

* The precise calculation is that (1 + real rate) = (1 + nominal rate)/(1 + expected inflation rate)
* See footnote 1.



the MRP to the estimate of RF, but only if the risk-free rate is stable over time,
implying that the market risk premium is also stable. Alternatively, RM
expectations can be estimated directly from the historical estimate of the RM series
itself. Doing so implies that it is the return on equities that is stable, and places no
constraint on the stability of either RF or MRP.

17. The Smithers Report is absolutely unequivocal on this point, and by examining the
international cross-section of realised returns from Dimson, Marsh and Staunton
(2001) shows that the return on equities is more stable than the MRP. The real risk
free rate does not have a stable mean, based on both the international evidence on
the cross-section of real risk free rates, and on a very long run analysis that uses
Siegel’s (1998) US data set. As the real RF is not stable, the authors conclude that
the MRP is less statistically reliable.”> Note that this has particularly serious
implications for Australia, as the evidence in Brailsford, Handley and Maheswaran
(2008, 2012), which the AER appear to rely on at pp 67-69 of the Roma to
Brisbane Pipeline case and which forms the basis of the Handley data cited at pp
106-107 of the SP AusNet Draft Decision, makes it clear that there are structural
changes in their bond series at several points. So if the problem of a non-stable
mean is found in the international data, it is not likely to be less of a problem in
Australia where the underlying bonds used to compute the series change through
time.

18. An updated illustration of the international cross-sectional data is provided in
Figure 1.° The chart clearly shows that the volatility of the real MRP is greater
than the volatility of the real RM (precisely, the respective standard deviations are
1.66% and 1.26% respectively). As can be seen the “risk free” return shows
considerable cross-sectional volatility, a problem in part caused by inflation risk.

19. Fortunately, as The Smithers Report makes clear, the solution to this problem is
straightforward. As the return on equities series does appear to have a stable mean,
one can simply use that series directly to obtain estimates of E(RM) in the CAPM
(i.e. in [3] above).

20. Had the AER used this (statistically valid) approach in establishing the parameters
in its estimate, still using the data it draws upon in Table 2.2, then the Brailsford et
al (2008, 2012) data underlying Table 2.2 of The Roma Pipeline case (see footnote
146) and Table 4.3 is the APA Gasnet case, suitably updated, would have shown
that the arithmetic average of the real RM of 8.6% for the Australian market over
the period for which the authors regard reliable data as having been available
(1958-2011), assuming that gamma is 0.25.” Coupled with the assumed inflation
rate of 2. 5% in the Gas Business cases, this implies a nominal estimate of the
expected return on the market of 11.31%, or 11.03% with zero adjustment for
imputation credits. This contrasts with the AER’s implied estimate of this same

> See also the 2006 Smithers & Co report for Ofgem.

® The figures underlying this chart are from Dimson, Marsh and Staunton (2012), Tables 2, 5 and 10.

" The equivalent estimate of the real Government bond return over this period was 2.7% whilst the mean real
MRP was 5.90%. Ify=0, i.e. the value of tax credits is assumed to be zero, the equivalent real RM is 8.33%
and the real MRP is 5.63%.



E(RM) of 8.98%, which represents a baseline cost of equity for the market of 233
basis points lower than would appear to be justified by the historical data series in
Brailsford et al (2012).

21. We can anchor this 1958-2005 estimate by using the most widely-cited
international evidence of Dimson, Marsh and Staunton (2012), henceforth DMS.
They show that for 1900-2011, the real mean realised RM for Australia is 8.9%
(arithmetic).® The mean long run real bond rate is 2.4% (arithmetic). Again
applying the forecast inflation rate of 2.5%, were one to use these historical
estimates of real RM as an estimate the expected RM, the arithmetic average
implies an E(RM) of 11.62%. Note that the DMS figures assume that the value of
imputation tax credits is zero.

22. As the Smithers Report makes clear, the appropriate way to derive a market risk
premium is to calculate it as the difference between the E(RM) and RF estimates.
At an RF of 2.98%, this implied MRP is 8.33% on an arithmetic average basis,
using the Brailsford et al (2011) data and a y value of 0.25, and 8.64% using DMS
data and a y value of zero. The APA GasNet proposed E(RM) estimate of 8.5% is
between these two estimates.

23. Note that the authors of the Smithers Report see a considerable advantage to
regulators in focusing on the relative stability of the market return: “The relatively
greater importance of the market return is fortunate for the regulators, since we
argue that there is considerably more uncertainty about the true historic risk-free
rate, and hence the equity premium, than there is about the market return itself.
The historic size of the equity premium is still the subject of considerable
puzzlement and controversy amongst academics; but this is largely due to the
historic behaviour of the risk-free rate (proxied by the short-term interest rate). In
contrast, we summarise a range of evidence that the equity return has, over
reasonably long samples, been fairly stable both over time, and across different
markets”’

24. This is “fortunate” because the derivation of expected return from the CAPM given
by (3) above can be re-written as:

25. E(R;) = (1 — B;)RF + B;E(RM) (4)

26. So provided the beta is greater than 0.5 (which is the case for most utilities in
general, and is the case here where the Gas Businesses’ beta is 0.8), then greater
weight is placed on the second component of (4), the E(RM), for which estimates
are less uncertain.

27. The appropriate proxy for the risk free rate is the subject of some debate. Both the
Smithers Report 2003 and the 2006 Smithers & Co report argue that the lack of
evidence for a stable mean lends some weight to the case for using current
estimates rather than historical averages. However, they then draw attention to the

& Dimson, Marsh and Staunton (2012) Credit Suisse Global Investment Returns Sourcebook (Table 13, p.57)
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need to take account of distortions to bond markets, and so anchor their RF
estimates using a “Taylor Rule”.® This leads them to recommend a 2.5% real RF.

28. However, the conclusion of the Smithers Report'® with regard to regulatory
estimation using the CAPM is worth stressing: “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.

29. This message has been heeded by UK regulators and is explicitly referred to in
recent regulatory cases and in regulatory appeals to the UK Competition
Commission (see below).

30. The question in this case is therefore whether the AER has consistently applied
version (3) of the CAPM in this case, or whether it has, however inadvertently,
committed the error described in (2). In this regard, I note that the AER at no point
discussed an expected RM. In effect, it simply assumes that adding an MRP to its
chosen RF will give the correct estimate of RM.

31. At 2.3.1 in the Roma to Brisbane Pipeline case the AER makes clear that its chosen
estimate for RF is an average of 10 year CGS yields for the period 25" June to 20"
July 2012, whilst in the Gas Businesses Case the average is for the 20 business
days ended on the 10" of August. To consistently apply the CAPM it should,
therefore, have used an estimate of the expected RM on a reasonable basis, and
subtracted from that the same average of 10 year CGS yields. The evidence in
2.3.2 of the Roma to Brisbane Pipeline case and in the Gas Business cases suggest
that they have not done so. Table 2.2 in the Roma to Brisbane Pipeline case and,
for example, Table 4.3 (p.87) in the APA GasNet case shows estimates of the
historically derived MRP. For the reasons set out above, whilst it would have been
correct to use these historical data series to measure historic RM directly, it is not
valid to take an MRP from this historical data series and match it with an RF
derived from forward looking data.

32. Had they adopted the approach recommended in the Smither’s Report (2003), then
the estimated cost of equity for the firm (following 20 above) would have been
2.98% + 0.8 x (11.31% - 2.98%) = 9.64%.

33. It would, however, have been consistent to estimate the CAPM on the basis of both
an historical averages of RF and the MRP. Given that the estimates are made in
nominal terms, a consistent approach would have been to calculate the real return,
based upon the arithmetic means from the Brailsford et al (2012) updated data of a
2.7% real RF and a 5.9% MRP, then uplift these to allow for the compounding
effect of the estimated inflation rate.

° To quote from a Federal Reserve working paper by Orphanides (2007)Taylor rules are simple monetary
policy rules that prescribe how a central bank should adjust its interest rate policy instrument in a systematic
manner in response to developments in inflation and macroeconomic activity.” See:
Pgtp://www.federalreserve.gov/pubs/feds/2007/200718/200718pap.pdf

P.48



34.

35.

36.

37.

38.

39.

This would have resulted in a real cost of equity in the case of 2.7% + (0.8 x 5.9%)
= 7.42%, and a nominal cost of equity of 10.10%."

Note that the consistently estimated approaches in 32 and 34 give cost of equity for
the firm that are within 46 basis points of each other, whilst both are clearly some
way in excess of the allowed cost of equity in this case of 7.78%.

The substantial point is that in not treating the historical data consistently, the AER
has either under-estimated the cost of capital implied by under-estimating the
MRP, or it has under-estimated the cost of capital by under-estimating the RF
component of (3). Either interpretation is equally valid, but the key point is that the
AER’s approach is producing an error as indicated by (2).

A curiosity is that the AER apparently recognise that the MRP and the RFR may be
negatively correlated at several points. For example, in Appendix B, pages 4-5 of
the Multinet case, the AER states “a flight to quality changes investor expectations
and perceptions of the relative value of a risk free asset and would not undermine
the risk-free nature of the asset”.' It is making this point to underscore why it
believes that the current CGS vyield is the appropriate measure of RF, but in doing
so it is blind to the corollary, which is that if investors’ perceptions of the relative
risk of the risk free asset changes, either equity prices themselves will fall,
implying an increase in the E(RM), or, if equity prices are unaffected, then E(RM)
will stay the same. The implication of either outcome must be that the MRP,
measured as the difference in expected return between the risk free asset and a
risky one, will increase. This possible linkage is explicitly recognised by other
regulators, both in the UK and in Australia, as I discuss further below.

Similarly, when discussing the spread between CGS yields and other debt yields, at
Appendix B, p7 of the Multinet case “The AER accepts that the spread between the
yield on CGS and other debt securities has increased since the onset of the GFC”.

It seems logically inconsistent to recognise that the MRP on corporate bonds has
increased, yet refuse to acknowledge that the MRP on equities has increased.

At p.103 (attachment 4) in the Multinet case, the AER acknowledges “a possible
negative relationship between the risk free rate and the MRP in certain
circumstances”. It then cites Associate Professor Lally as describing such a
relationship as “plausible” before observing Australia is not in depressed economic
conditions, which fails to acknowledge that Australia is part of a globally
integrated capital market (see also 43 below). He also fails to acknowledge that the
subsequent correction in the ten year MRP he speculates upon could be caused by
the RFR rising rather than the E(RM) falling. This observation highlights the
importance of consistent measurement approaches for the MRP and RF, which, as
already explained, is not achieved by combining a long term average MRP with a
current Rf. Lally’s dismissal of the importance of the relationship between MRP
and RF seems to be almost entirely speculative.

' The equivalent cost of equity if y is assumed to be zero is 9.88%.

12 Emphasis added.



40. There are other logical inconsistencies in the AER arguments in the Gas Business
cases. For example, at Appendix B, page 12 of the Multinet report, it argues
against using long run average historical estimates of the risk free rate, and states
“This is because...there is limited evidence that the cost of equity is stable though
time, a long run average is not consistent with the present value principle”.”* Yet
in using an MRP over the CGS yield, the AER assumes that the MRP is more
stable than the cost of equity itself. There is no evidence produced anywhere in the
cases to justify this position. At page 93 in Appendix B of the Multinet case, the
AER cites Goyal and Welch (2008) in apparent support of a stable MRP. There are
several problems here. First, Goyal and Welch (2008) do not compare the stability
of MRP with that of the return on the market. As noted in 17 and 18 above, when
this comparison is made in real terms, there is evidence that RM is more stable than
the MRP. Second, Goyal and Welch (2008) specifically examines the stability of a
risk premium measured relative to a short term Treasury Bill rate, not relative to a
ten year government bond rate. Third, Goyal and Welch’s findings are challenged
by two other papers in the same edition of Review of Financial Studies (Cochrane
[2008] and Campbell and Thompson [2008]). The AER has fixed on the Goyal and
Welch study to justify its position, but has apparently disregarded the criticisms of
their paper expressed in the other two studies published at the same time in the
same journal.

41. Furthermore, this issue is explicitly recognised in the recent IPART Review of
water prices for the Sydney Desalination Plant Pty Ltd (SDP), where at p.94 they
state; “We acknowledge the argument that there may be greater stability in the sum
of the market risk premium and the risk free rate (i.e,, the expected market return)
than in the individual components. In the current market circumstances, there is
some evidence, as SDP noted, to support the view that expectations for the market
risk premium have risen as bond yields have fallen.” Noting that it can be difficult
to estimate short term expectation of the MRP, they then say that “An alternative
approach is to look at the long term averages as a reference point for the sum of
the market risk premium and risk free rate”. They next go on to explain
“Therefore, to guide our decision-making on the point estimate for the WACC, we
estimated the long term averages of the risk free rate, inflation rate and the market
risk premium”,

3 Note that a discussion of the present value principle evidence on which the AER relies is the subject of a
separate expert witness report.



42.

43.

44,

45.

46.

The fact that the AER choose to ignore this important evidence is extraordinary,
given that they themselves cite IPART’s recent decisions in support of their chosen
level of the MRP, for example at Table 4.29 of the SPAusNet Draft Decision. In
citing, inter alia, this IPART decision they justify the relevance of such recent
decisions with the following comment at p.110 of that document: “The AER
considers the decisions by other Australian regulators are relevant because the
MRP is an economy wide measure”. It would seem self evident that the risk free
rate is also an “economy wide measure” and it is highly misleading to cite one
piece of evidence from another regulator without fully acknowledging the context
in which that regulator reached its judgement. IPART correctly considered the
importance of historical averages in forming its assessment of the WACC. The
AER did not.

The potential under-estimation of the RF component is given emphasis by
considering that the ten-year bond rate itself has two components — an underlying
short term risk free rate (the Treasury Bill rate) and a maturity premium.
Historically, DMS Table 12 shows that the mean real maturity premium for
Australia has been 1.4% p.a.. The Global mean is 1.2%. Inflation uncertainty
means that it highly likely that investors would normally require a maturity
premium for holding longer maturity bonds. Despite recent market movements,
DMS (page 39) estimate a forward real maturity premium of around 1% p.a.,
globally. The implication is that both the short term risk free rate and the maturity
premium are at very low levels, highlighting the unusual conditions that prevail in
risk-free asset markets.

At Appendix B, page 96 in the Multinet case, the AER makes the statement that the
MRP is for a domestic CAPM, so that overseas evidence has limited relevance.
This will not be the case in globally integrated markets, since the risk free rate will
be determined by the International Fisher equilibrium relationships (with
appropriate adjustment for default risk), and the MRP should be related to the
relative systematic risk of the Australian market in the context of a global CAPM.
The Smithers Report specifically acknowledges the importance of international
evidence. In the case of the Gas Businesses, one cannot ignore the importance of
global financial forces. | return to this point in 51 below.

The AER discusses other regulatory cases in Australia, though not the IPART
Review referred to above. At 56-75 below, | set out some recent UK cases, not to
draw a contrast with the values of parameters (which one would expect to be
different for Australia, as indeed DMS show) but rather to show the way in which
the methodologies for setting the common components of the CAPM vary between
countries.

In its assessment of its judgement of the MRP, the AER cites survey evidence, for
example at p.111 of the SP AusNet Draft Decision. The surveys quoted suffer
from a number of problems. First, they are not all consistent with the period from
which the RF is derived. Clearly there has been downward pressure on
Government bond and Treasury Bill rates throughout that period. Second, it is
unclear whether these estimates relate to arithmetic or geometric means. Third, it
is unclear which measure of RF the MRP relates to. Finally, at least one of these
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surveys refuses to accept that many academics recommend the separate calculation
of components rather than an MRP. This leads to some academics not responding
to the survey and a biased sample may result. But second, it highlights the fact that
according to theory and the empirical evidence discussed above, these surveys are
simply asking the wrong question, and so cannot be relied upon.

47. The AER’s consideration of the dividend growth model (DGM) estimates conflates
their use in two entirely separate contexts. In the US, the model is used at a firm
level, using analysts’ forecasts. Whether or not the US has “higher quality” data,
as suggested in footnote 173 of the Roma to Brisbane Pipeline report, this rather
misses the point that the use of DGM models in such a fashion suffers from a
potential problem of circularity. In the context in which the model is being
presented in Table 2.5 of the Roma to Brisbane Pipeline Report and Table B.4 of
the Multinet Report, it is clear that the DGM is being used to estimate a market-
wide cost of equity. Although the precise detail of the calculations are not given, it
seems clear that the way in which the MRP is being calculated is internally
consistent, in that a forward estimate of the E(RM) is being derived, from which is
subtracted some current estimate of RF. At page 37 of Appendix B, the AER
seems to entirely miss the point in saying “NERA’s DGM estimates also illustrated
this problem [the problem being that the MRP varies as the risk free rate
changes]......This difference was the result of the lower risk free rate”. But this, of
course, is exactly what one would expect if the E(RM) is stable but the risk free
rate is not.

48. Whilst the point about the difficulty of forward projection is well understood, one
way of objectifying such projections is to assume mean reversion in the dividend
yield. The approach is that of Fama and French (2002) and is described in detail
in the appendix. Briefly, the theory behind such a decomposition is that some
elements of historical return can be attributed to revision in expectations or higher
than expected realisations in firm cash flows. By considering only the mean
dividend yield and the historically achieved growth, it is possible to estimate what
future returns on the market would have expected at points in the past given mean
reversion in these parameters. Using the updated Brailsford et al (2012) data for
the period 1958-2011, assuming y=0.25 once imputation credits start in 1988, and
applying the Fama and French (2002) methodology, the implied real expected
historical dividend yield and growth series would give an estimated real E(RM) of
8.14%.*

49. Uplifting this using the AER inflation forecast we obtain a nominal E(RM) of
11.03% which implies that the expected MRP at the AER risk free rate of 2.98% is
8.05% (7.62% assuming y=0). As a way of anchoring this estimate, an alternative
calculation can be made using the approach in Dimson et al (2007), updated using
the 1900-2011 data series from DMS 2012. Their approach does not allow for any
imputation tax credit value, and uses a log decomposition approach, and gives an
arithmetic average implied MRP estimate of 7.45% to 7.97% (see Appendix for
detail). Whilst these two alternative estimates are derived from a completely
different estimation process, the range of these estimates is nonetheless consistent

14 See Appendix for details of the calculation.
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50.

51.

52.

with the Table B.2 estimates. The fact that these cross-checks agree suggests that
the DGM should not be so readily dismissed as a technique for establishing the
E(RM). Finally, it should be noted that Professor Lally’s comments, quoted at inter
alia, Appendix B p.37 of the SP AusNet case, seem at variance with the evidence
presented above which shows that globally, the E(RM) is more stable than the
MRP.

A number of further points are made from pages 81-84 in the Roma to Brishbane
Pipeline case and the Gas Business cases concerning the estimation of the common
parameters in the CAPM. These are fully addressed by the theoretical and
empirical discussion above, but to reiterate, besides the theoretical preference for
considering the E(RM) and RF components directly, rather than relying on an MRP
estimate (for example, the AER’s perspective at 4.3.4. in the Multinet case is that
MREP is regarded as “an input”, whereas theoretically this is not strictly the case),
there is evidence that RM is more stable than the MRP. These points have been
explicitly recognised in recent UK determinations (see below), and implicitly in the
IPART SDP case cited by the AER (as discussed above at 41-41), yet apparently
disregarded by the AER.

One further point needs to be made concerning the RF estimate. It needs to be
borne in mind that the objective is to find a proxy for the unobservable return on a
“pure” risk free asset. This cannot be simply assumed to be the return on a 10-year
CGS. As discussed at 43 above, this bond carries a maturity premium, which
historically has averaged 1.4% p.a.. It seems clear that current yield curves exhibit
a maturity premium well below historical averages, and there is a case for
considering the impact that mean reversion in this premium would have on the ten
year risk free rate estimate. Second, as a nominal instrument the return on such a
bond is subject to inflation risk. Third, there is a coupon reinvestment risk. Fourth,
insofar as the aim is to try and estimate a ten year RF that is consistent with the
AER’s objective of estimating a ten year MRP, at least some attention should be
paid to the impact of any distortions caused by pension fund funding rules and also
by the extraordinary actions of central banks in pursuing quantitative easing (QE).
Whilst QE has not been undertaken in Australia, it seems highly likely there will
have been spill-over effects on CGS yields from such policies being pursued in
other global markets. UK regulators have explicitly recognised the effects of such
distortions (see below). Of course, if the UK practice of separately estimating
components of the CAPM is followed, any uplift to RF has no impact on the cost of
equity for an average (beta equal to one) company. However, it would have a
material impact given that the AER’s approach is to add a fixed MRP to a spot RF
estimate, irrespective of what that spot estimate is.

As noted above, these issues have been considered in the recent IPART-SDP
Review. Of particular note is IPART’s decision to consider long term averages in
estimating the risk free rate, which in Table 9.5, p.95 of their review is shown to
give an estimated nominal RF (at an inflation rate of 2.5%) of 5.4%. Itis clear that
the AER are aware of IPART’s views on this, given they cite their report, but they
simply ignore the importance of the points made in their draft decisions relating to
the Gas Businesses. As | set out below, the UK regulatory approach also makes
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use of longer run historical averages of gilt and index-linked gilt rates when
establishing RF.

53. This issue is of particular importance given the highly unusual circumstances in
global financial markets at present. The implied real risk free rate in the AER’s
decision is, as noted above, only 0.47%, an exceptionally low figure. To set this in
context, the updated Brailsford et al (2012) data shows that the long run average
real yield on CGRs was 2.45%, with an average since 1958 of 2.7%, since 1988 of
3.84% and an average over the past ten and twenty years of 2.3% and 3.49%
respectively.

54. As | note above, consistency demands that if the CAPM is to be applied using
historical estimates, then the period over which the MRP is estimated should
directly match the period over which RF is estimated. To the extent that the 6%
MRP adopted by the AER is largely, but not exclusively, determined by the
historical evidence, it is difficult to be prescriptive about exactly which estimate of
RF is best combined with this in current market circumstances, but the pragmatic
solution of both IPART and UK regulators (described in detail below) is to use a
weighted average of the more recent historical averages and the current spot rate,
with the majority of the weight being on the former. Given considerable
uncertainty exists about both the “true” RF and MRP, such an approach is
reasonable, in contrast to the AER’s current position which is not.

55. Alternatively, one can accept a spot rate estimate of RF, but recognising that
E(RM) will not move in line with RF, employ a direct estimate of E(RM), as
described in 20 above. What is clearly invalid is to combine a current spot yield on
a CGR, determined in wholly exceptional market conditions, with a largely
historically determined MRP. This is the AER’s position in the Gas Businesses
case.

Recent determinations in the UK
56. Over the past five years, the following price determinations have been made:

2006 Gas and Electricity Transmission Networks (Ofgem). Due to expire in
March 2012, this has been extended for a further year due to the introduction
of the new RIIO (Revenue using Incentives to deliver Innovation and
Outputs) framework. RI1O would not appear to have any direct implications
for the process by which WACC is set.
2007 Gas Distribution Networks (Ofgem). Five year review.™
2007 CC/CAA London Heathrow and London Gatwick. Five year review.
On cost of capital, the CAA accepted the CC’s recommendations in full.*®
2008 CC/CAA London Stansted. Five year review. On cost of capital, the
CAA accepted the CC’s recommendations in full.*’

1> See: http://www.ofgem.gov.uk/Networks/GasDistr/GDPCR7-13/Documents1/final%20proposals.pdf
16 See: http://www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/non-
inquiry/rep_pub/reports/2007/fulltext/532af.pdf

" For CC report concerning cost of capital see: http://www.competition-
commission.org.uk/assets/competitioncommission/docs/pdf/non-
inquiry/rep_pub/reports/2008/fulltext/539al.pdf. For the CAA report see:
http://www.caa.co.uk/docs/5/ergdocs/081209StanstedProposals.pdf

13


http://www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/non-inquiry/rep_pub/reports/2008/fulltext/539al.pdf
http://www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/non-inquiry/rep_pub/reports/2008/fulltext/539al.pdf
http://www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/non-inquiry/rep_pub/reports/2008/fulltext/539al.pdf

2008 Network Rail (ORR).*®

2009 Water Companies (Ofwat). 2010-15 price review."

2009 BT Openreach (Ofcom)®

2009 Electricity Distribution (Ofgem)?

2011 Mobile Call Termination charges (Ofcom)?

2011 Transmission Networks (TPCR4) Roll-over (Ofgem), pending the
introduction of R110.%

2012 BT Local Loop Unbundling and Wholesale Line Rental (Ofcom)*

Recent Appeals to CC on Price Determination

57. The following price determination appeals have been referred to the CC:
2009 Hutchinson 3G UK v Ofcom and BT v Ofcom. Mobile Call
Termination. Note that there was no direct appeal on WACC in this case.”
2009 Sutton and East Surrey Water v Ofwat.?
2010 Bristol Water v Ofwat.”’
2010 Carphone Warehouse Group v Ofcom. Wholesale Line Renta
2010 Carphone Warehouse Group v Ofcom. Local Loop Unbundling.?
2010 Cable and Wireless UK v Ofcom. Leased Lines Charge Control.*
2012 BT v Ofcom. Wholesale Broadband Access charge control.*
2012 BT v Ofcom; Everything Everywhere v Ofcom; Hutchinson 3G UK v
Ofcom and Vodafone v Ofcom. Wholesale Mobile Voice Call Termination.*

58. Note also that the Local Loop Unbundling (LLU) and Wholesale Line Rental

(WLR) Price Determination is currently the subject of a CC appeal by BT.

|28

18 See: http://www.rail-reg.gov.uk/upload/pdf/368.pdf for ORR report and http://www.rail-

reg.gov.uk/upload/pdf/pr08-cepacoc-010408.pdf for the CEPA report.

19 See: http://www.ofwat.gov.uk/pricereview/pr09phase3/det_pr09_finalfull.pdf and

http://www.ofwat.gov.uk/pricereview/pr09phase3/rpt_com_20091126fdcoc.pdf

23 See: http://stakeholders.ofcom.org.uk/binaries/consultations/openreachframework/statement/annexes.pdf
See:

http://www.ofgem.gov.uk/Networks/ElecDist/PriceCntrlssyDPCR5/Documentsl/FP_5_Financial%?20lssues.pdf

22 See: http://stakeholders.ofcom.org.uk/binaries/consultations/mtr/statement/MCT _statement.pdf

%% See: http://www.ofgem.gov.uk/Networks/Trans/PriceControls/TPCR4Roll-

over/Documentsl/TPCR4_Rollover_Final_Proposals.pdf

24 See: http://stakeholders.ofcom.org.uk/binaries/consultations/wir-cc-2011/statement/annexesMarch12.pdf

% See: http://www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/non-

inquiry/appeals/communications_act/mobile_phones_determination.pdf

% For WACC detail see: http://www.competition-

commission.org.uk/assets/competitioncommission/docs/pdf/non-

inquiry/rep_pub/reports/2009/fulltext/549_appendices.pdf

2" For WACC detail see: http://www.competition-

commission.org.uk/assets/competitioncommission/docs/pdf/non-

inquiry/rep_pub/reports/2010/fulltext/558_appendices.pdf

% See: http://www.competition-commission.org.uk/assets/competitioncommission/docs/appeals/carphone-

warehouse-group-plc-wholesale-line-rental-appeals/wlr_determination.pdf

%% See: http://www.competition-commission.org.uk/assets/competitioncommission/docs/appeals/carphone-

warehouse-group-plc-local-loop-unbundling-appeals/llu_determination.pdf

% See: http://www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/non-

inquiry/appeals/communications_act/final_determination_excised_version_for_publication.pdf

%! See: http://www.competition-commission.org.uk/assets/competitioncommission/docs/appeals/british-

telecommunications-plc-appeal/wba_determination.pdf

%2 http://www.competition-commission.org.uk/assets/competitioncommission/docs/appeals/telecommunications-

price-control-appeals/final_determination.pdf
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Basic methodology in the above cases

59.

60.

61.

In general, all the above cases use some version of WACC (whether pre tax or
“vanilla”, and whether estimated in real or nominal terms), and all except Ofgem
and the ORR make full and detailed use of the CAPM. In the 2007 Gas
Distribution Networks review Ofgem states “We continue to take the view that the
allowed return on equity should reflect the balance of all risks that will be faced by
companies under the price control proposals, including both systematic and non-
systematic risk, to provide appropriate incentives to manage these risks effectively
and to invest efficiently in maintaining and developing their networks. We
therefore propose to continue our approach of basing the allowed rate of return on
equity on the estimated equilibrium level of total market returns”. This policy
seems to be continued in the 2011 “Roll Over” document, where the cost of equity
was left unchanged. They stated “Even though the risk-free rate has declined,
TPCRA4 relied on a ‘total returns on equity’ approach, and it is generally accepted
that total returns are more stable than the individual components” (emphasis
added). In the 2009 Electricity Distribution Review they provide evidence on
equity and asset betas, and discuss the equity risk premium, saying they have
considered all this evidence, but ultimately they do not provide a disaggregated
cost of equity figure. The ORR in effect follows Ofgem but in a sub-analysis
estimated the cost of equity by assuming beta is one (a figure close to the adjusted
equity beta in the Ofgem report — see below). It justifies this approach by an
Annex on relative risk in which it finds that the most appropriate comparator for
the risk of the rail industry is the power industry.

A further common feature of the regulatory process in the UK is the use of a range
of estimates in arriving at the final allowed rate of return. The asymmetry of
consequences (the significant consumer detriment following a lack of investment
and innovation on the one hand, against consumer price detriment on the other) is
recognised, invariably leading to a point estimate of WACC towards the upper end
of the range, as the consequences of under-investment are judged to be more
important than those from price detriment.*®* Some debate can be found on whether
the adjustment should be made to individual components or to the overall WACC,
but the preference seems to be for the latter.*

I note that this general approach is consistent with that in the recent IPART-SDP
Review.

¥ A typical example is from the CC’s Stansted Airport price review at Appendix L, p.27, where the CC
observes “..that there were asymmetric consequences from setting returns too high and too low. Specifically,
there was a significant detriment to users if Stansted was deterred by inadequate financial returns from investing
in new facilities which more than outweighed the costs of setting returns too high and asking users to pay higher
charges than strictly necessary.

% See: http://www.ofwat.gov.uk/pricereview/pr09phase3/rpt_com_20091126fdcoc.pdf pp. 102-107
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Common components of the cost of equity — approaches to estimation

The Risk-Free rate

62.

63.

64.

65.

66.

67.

A common feature in UK regulatory practice throughout the past five years has
been an adjustment to market Gilt yields. This is actually a continuation of a long-
standing practice dating back to the 1990s where index-linked gilt yields (usually
the preferred base for estimation) were argued to be distorted by pension fund
liquidity requirements. Currently the argument is that a mix of such pension fund
activity coupled with the Bank of England’s “Quantitative Easing” programme is
such that market yields are not a reliable indicator of the optimal risk free rate for
regulatory purposes, bearing in mind the objectives of that process and the
asymmetric consequences of error in any cost of capital estimates discussed at 60
above. In the analysis below only the latest reports from each regulator are
discussed, as these are most relevant to current market conditions.

For the water industry, Europe Economics (Ofwat’s consultants) expressed some
reservations about this adjustment practice, pre-QE, although ended up in a
position where they still selected an RF above the then current index linked gilt
yields. They opted for a point estimate of 1.75% with a range estimate of 1.5% to
2.2%.

The ORR-CEPA report adopts a range estimate of 1.7% to 2.35%, whilst Ofgem
does not disaggregate the component elements of its cost of equity.

In the Stansted inquiry, the CC considered evidence from the forward rates implied
by the Index-Linked Gilt (ILG) curve. This led them to move away from the 10
year ILG vyield used in the Heathrow/Gatwick study and to put greater emphasis on
shorter dated ILG rates. Even so, they opted for an RF of 2% despite the fact that
these ILG yields were all less than 2%.

In the Bristol Water appeal, the CC discusses the impact of the start of the Bank of
England’s QE programme on ILG rates, and discusses this plus “other distortions”.
At the outset, CC notes Ofwat’s position on RF (Appendix N, para 60) “Ofwat said
that its view was also consistent with the ten-year long-run historic UK index-
linked gilts of five- and ten-year maturity and consistent with recent regulatory
determinations.” (sic — this is clearly meant to refer to ten year average yields).

The CC then analyses the arguments for various RF proxies at length, noting that
“we continue to see merit in the argument that distortions (associated, for example,
with pension fund dynamics) continue to affect longer-dated index linked yields” at
Appendix N, para. 70. Noting that ILGs remain its preferred benchmark for RF it
presents evidence that ILG yields were below 1% across the yield curve and also
presents long run (5 year) averages. It is clear that these five year averages were all
below 1.5%. It ends by looking at international evidence, bearing in mind credit
risk, saying it was “unaware” of any evidence for the real RF exceeding 2%. It still
concluded that the range for RF was 1% to 2%, despite ILG yields being
considerably less than 1% at that time.

Ofcom is the only regulator to have set prices in the past two years, so its
judgement on the current value of RF is particularly relevant. In the 2011 Mobile
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68.

Termination case Ofcom explicitly recognises the problems caused by QE and
argue that more weight should be placed on long run averages. They adopt a
slightly different approach to RF estimation compared to the CC, using Bank of
England data on the implied real rate on gilts. It is worth considering the detail of
this calculation. At A8.39 in this case, Ofcom observes: “The currently high levels
of demand for UK gilts look unusual when viewed against long-term data, and we
are cautious about attaching too much weight to current very low real rates.” Then,
at A8.45: “While we would generally tend to give more weight to more recent rates
than averages over past years, we are mindful (as in past charge controls) that we
do not wish to give too much weight to a rate based on a period of unusual market
activity. Therefore we are minded at the present time to give greater weight than
usual to longer term averages®. In Table A8.5 they then set out a range of average
real yields ranging from 1 day through 1-6 months to 1-10 years on 5 and 10 year
gilts. The short run real yields range between -0.3% and 0% for the 5 year gilt and
0.5% to 0.8% for the 10 year gilts. The 10 year average yields for both are 1.7%.
Whilst the weighting given to these data points is not explicit, implicitly far greater
weight must be given to the 10 year average as their final estimate of the real RF is
1.5%. In the 2012 LLU/WLR determination this estimate of RF was reduced to
1.4%, but this determination is currently being appealed to the CC.

Note that in all the above cases the approach is consistent with some weight being
placed upon past observations. Whilst the weighting scheme is never made
explicit, simple calculations show that in recent cases, a weight well in excess of
50% is being placed on long run averages.

The equity risk premium (or expected return on the market)

69.

70.

There is a distinction between regulators who work directly with a market (or
equity) risk premium (MRP), and those who work with an expected return on the
market E(RM). In its Stansted Report, the CC sets out the case for the latter, and
this recommendation is accepted by the CAA. Indeed, the CC, at Appendix L
paragraph 79 of their report specifically say that they would not expect the Rm
term in the CAPM to be affected by changes in the short term interest rate,
concluding that “It would be illogical for us to have retained our previous range for
the [MRP] in the absence of any reason to believe that a lower risk-free rate had
translated into a lower cost of equity”. More recently, this is the approach adopted
in the Bristol Water appeal, where the CC emphasises the need for the RF used in
setting the CAPM cost of equity to be consistent with the RF used in deriving the
MRP, which, to add further emphasis, it explicitly chooses to set out as (E[RM] -
RF).

The Bristol Water case is particularly interesting, as the CC sets out in some detail
alternative approaches to estimating RM in Appendix N, where it discusses the
issue of geometric v arithmetic averages, which is also discussed in Stansted, but
here is taken to a new level by explicitly calculating simple return averages for
various holding periods, together with the Blume (1974) and Jacquier, Kane and
Marcus (2005) estimators for these holding periods. This analysis sets out the
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71.

72.

73.

74.

75.

results using both Dimson, Marsh and Staunton (DMS)® and Barclays Capital
data.*®

It then conducts an analysis of implied expected returns using what it terms the
“dividend yield model” following Fama and French (2002), Vivian (2007) and
Gregory (2007), and finally concludes with the forward Global MRP estimates
obtained in Dimson, Marsh and Staunton (2010). Finally, it examines data for the
implied return on equities produced in the Bank of England Q1 2010 report,
derived using analysts’ forecasts, which it notes are volatile and may suffer from
bias in analysts’ forecasts. It rejects the use of survey evidence in establishing the
E(RM)/MRP.

The detailed analysis for Ofwat, in its 2009 Price Review, is found in the appended
Europe Economics (EE) Report. Citing the Smithers & Co report, this also notes
that the RM has been more stable historically than the MRP itself. They draw
attention to the fact that this has implications given their preferred point estimate
for RF.

As noted above, Ofgem does not disaggregate the cost of equity calculation, but in
the 2009 Electricity Distribution Review say: “While we have not disaggregated
our cost of equity determination, we have included an additional premium in the
ERP to reflect the fact that there is perhaps greater uncertainty in the cost of equity
for DPCRS5 than at GDPCR”. .

In the 2009 Openreach Price Review, Ofcom is clear that it places little weight on
either forward estimates of the risk premium, or on survey evidence, both of which
it regarded as “subjective”. They suggested a historical estimate based largely on
historical evidence from DMS. Ofcom are explicit that they put more weight on
arithmetic averages, rather than geometric ones, before they finally selected a broad
range. They then settled on the upper end of this range, because: “Our decision to
choose a point estimate at the top of our prior range is in response to increased
market volatility and turbulence, which is likely to lead to investors requiring
increased returns in exchange for holding equity rather than risk-free assets.” This
was challenged in the appeal to the CC by Carphone Warehouse (CW), but whilst
the CC expressed some sympathy with some of the arguments advanced by CW, it
noted that the combined effect of the RF and implied E(RM) estimate were not out
of line with CW’s own estimates.

In the 2011 Mobile Termination charge report, Ofcom cited the Bristol Water
Appeal analysis by the CC and explicitly linked its RF and MRP estimates with an
implied E(RM), before comparing this to the E(RM) used by the CC in the Bristol
Water case.

Comparison with the AER case
76.

To summarise, a clear difference with UK regulatory practice with regard to RF is
that in the AER Case there is no attempt to estimate the RF using some form of

% Note that throughout, DMS is used as the abbreviation of this widely-referenced source, although as it is an
annual publication, the precise data cited varies between reports.
% Appendix N, Table 4.
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77.

historical averaging. Even in the most recent UK case (Ofcom, 2012) the base
estimate of the real RF is actually 1.4%, despite the actual yield on ILGs at the time
being close to zero or even negative. In the SDP case, IPART clearly recognises
that there is a problem with simply using the current yield on CGS in a regulatory
context. The implied real RF being used in the AER case is under 0.5%. The
Brailsford et al (2012)/Handley data clearly shows that such a real Government
bond rate is a long way below any historical average. Over the periods which the
Brailsford et al (2012) study regards as of key importance, these real yields are
2.45% from the start of the series to the end of 2011, 2.70% from 1988-2011 and
3.84% from 1988 to 2011. The AER’s chosen nominal rate is below the minimum
of any point in the 1958-2011series, which fell to a low point of 3.67% in 2011.
Excluding that year, the previous lowest yield figure was 4%. Given current
conditions would appear to be wholly exceptional, it is reasonable to at least
consider recent UK regulatory precedent when estimating RF in Australia, and
indeed there is an Australian precedent (in the IPART-SDP case) for doing so.
Clearly, making any allowance for the unusual conditions in global government
bond markets would have the effect of raising the underlying risk free rate
estimate.

The major difference between most UK regulators and the AER is that with the
exception of Ofcom, the discussion on CAPM parameters generally focuses on the
E(RM) rather than the MRP. This is at its most explicit in the CC reports, both in
its regulatory role with respect to airports, and in its role as a regulatory appeals
body, but it is also explicit in the last Ofwat price review. Ofgem prefers to focus
directly on the allowed return, and does not decompose the judgement into its
CAPM parameters. Only Ofcom forms its estimates in terms of an RF and an
MRP, but even then discusses the implied E(RM).

Concluding Comments

78.

79.

80.

Theory suggests that the individual components of the CAPM should be estimated
directly. These are RF and E(RM), not RF and MRP.

Importantly, there is evidence, discussed at 16-17 above, that E(RM) has a stable
mean. By contrast, it appears that neither RF nor the MRP have stable means. Of
course, there is considerable debate in the academic literature concerning stability,
as is evidenced by the differences of opinion expressed in the 2008 special issue of
the Review of Financial Studies, where Cochrane (2008) and Campbell and
Thompson (2008) taking opposing positions to Goyal and Welch (2008).
Critically, though, note that when these authors discuss the “market risk premium”
it is specifically in the context of the premium over Treasury Bill rates not the risk
premium over bonds. The stability of the MRP relative to bond yields has not been
analysed in these papers.

If the E(RM) has a more stable mean, the consequence is that direct estimates of
E(RM) are likely to be more statistically reliable than indirect estimates formed by
summing RF and MRP. This may be of particular importance in the present
environment of exceptionally low levels of RF.
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81.

82.

83.

84.

85.

86.

87.

88.

89.

Thus the clear recommendation by prominent UK academics in reports
commissioned specifically for UK regulators (The Smithers Report and the follow-
up 2006 Smithers & Co Report) is that the CAPM should be implemented by
directly estimating the E(RM) and RF components, and specifically not by the
common practice of indirect estimation using an RF and MRP. It must also be
noted that the asymmetry of consequences that flow from mis-estimating the cost
of capital highlight the particular danger of under-estimating the cost of equity by
that the MRP remains stable in the presence of unusually low CGS vyields.

It is clear that the UK regulators, and in particular the appeals body, the UK
Competition Commission, have heeded this advice.

Furthermore, it is clear that within Australia IPART have similarly recognised this
issue.

Applied to the case of the recent AER judgement, this advice would have a
material impact as the direct estimate of the E(RM) and RF components would
have resulted in a higher implicit market risk premium. This would be the case
whether either historical mean returns had been used to estimate E(RM), or a DGM
estimate was used, or some weighting of a combination of these estimates was
employed.

If one allows for the contentious debate concerning returns predictability and its
meaning, an alternative line of reasoning is that historical means may be an
efficient predictor of future returns (see, for example, Goyal and Welch, 2008).

Following this line of reasoning, the regulator could have used long term averages
of both RF and RM components to set the discount rate. As is set out above, recent
UK cases have acknowledged the particular difficulty in estimating an RF in
current market conditions, as has IPART. As is discussed at 52 and 53 above, it is
difficult to be prescriptive about which long run averages should be used in such an
approach, but if one chooses an MRP of 6% based largely on historical evidence, it
is important to give equal weight to the historical evidence on the RF component.

Whether one adopts a pure forward looking approach to estimating the CAPM
components (i.e. a direct forward estimate of E(RM) combined with a spot RF), or
an approach that uses historical evidence to determine an RF and an MRP, the
effect would be to raise the allowed rate of return significantly.

It seems clear that the AER’s approach has resulted in a likely significant under-
estimate of the cost of capital in the case of the Gas Businesses. UK regulatory
authorities have explicitly recognised that the consequences of an under-estimation
of the cost of capital will be under-investment in infrastructure, which implies a
long term consumer detriment.

It is clear that this recognition of possible consumer detriment is a feature of
Australian gas regulation. The Objective of the National Gas Law states “The
objective of this Law is to promote efficient investment in, and efficient operation
and use of, natural gas services for the long term interests of consumers of natural
gas with respect to price, quality, safety, reliability and security of supply of natural
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gas.” My view is that, in contrast to the positions adopted by UK regulators and by
IPART, the AER has not considered the full implications of its proposed cost of
capital for the long term interests of consumers.

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. | 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 | have made all the inquiries that | 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.

o

Alan Gregory 5" November 2012
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Figure 1: International real returns on equity, government bonds, and the market risk premium, 1900-2011.
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Data are from Dimson, Marsh and Staunton (2012) Tables 2, 5 and 10. “Equity” shows the arithmetic mean real return on equities for each country “Bonds”
shows the arithmetic real return on government bonds for each country, and “MRP (bonds)” shows the arithmetic mean real market risk premium for equities
compared to bonds for each country.
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Appendix: Explanation of the Historical Expected Risk Premium Using the

Dividend Growth Model

The approach used to model historically expected risk premium is conceptually extremely simple, and
relies on the fact that in rational markets, the price of any equity must be the present value of the
future dividend stream. Two common approaches to the problem are the Fama and French (2002)
model, and the Dimson et al (2007) model.

The Fama and French 2002 Model

The model is developed in Fama and French (2002, hereafter FF) and has also been applied in Vivian
(2007) to the UK market. The interest is in the expected return, E(Ry), on a market-wide portfolio, so
expressing the standard dividend growth model in terms of returns rather than prices, and assuming
constant real growth in perpetuity, expected returns are given by:

E (D
Et (Rm) = %Hl) + Et (gt) (A1)

t

where Dy, is the real dividend one period hence, and g, is the long run real growth in prices. The first
term on the right hand side of (Al) is the expected dividend yield on the market. Provided the real
dividend yield is stationary, long run real price growth will be equivalent to the long run real growth
in dividends. As in FF, the assumption is that real dividend growth (GDy) is simply a function of the
most recent period’s real dividend growth, where real dividends are defined by d..(CPl..,/CPI;), CPl; is
the level of the consumer price index at time t, d; is the nominal dividend at time t, and GD; = (d/d.1)
.(CPI.4/CPly). Given this simplifying assumption concerning dividend growth, we can estimate the
historical series of expectations as:

R, =—L+GD, (A2)

Alternative specifications are possible. For example, Dimson et al (2002) use the full historical run of
data in any year to give an estimate of expected growth, although their approach has the different
objective of calculating unexpected dividend growth. Alternatively, one can use earnings growth as is
also done in FF. Here, I limit the analysis to dividend growth given earnings growth numbers are not
available in the Brailsford et al (2011)/Handley data sets.

FF view the (A2) estimate as the unconditional mean estimate and discuss the adjustment to such an
estimate needed to arrive at a simple annual rate for discounting purposes. An unconditional estimate
will usually imply a short run change in market prices so that the dividend yield reverts to its long run
mean value. As FF show, the estimation of an expected annual simple return requires that the
estimates formed from the mean dividend growth model of expected returns are uplifted by half the
difference between the variance of the price growth series and the variance of the dividend growth (or
earnings growth) model returns.*’

%7 If one believes that it is the risk premium that is stationary, then as these are historical estimates, the
appropriate risk free rate would be the historical real yield on CGRs.
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Using the Brailsford et al (2011) data set, suitably updated, the real E(Rm) estimate for the period
1958-2011 is 7.63% assuming y=0.25. As the standard deviation of the real dividend growth is
18.39% over this period, and that of the price growth series is 20.95%, the bias adjustment is 0.50%
resulting in a mean expected simple real E(Rm) of 8.14%.%

The Dimson et al (2007) model

This model takes a slightly different approach to FF, Their approach uses a logarithmic decomposition
of the historical risk premium does not allow for any imputation tax credit value, and uses a log
decomposition approach to analyse historically realised returns. The theory behind such a
decomposition is that some elements of historical return can be attributed to revision in expectations
or higher than expected realisations in firm cash flows. By considering only the mean dividend yield
and the historically achieved growth, it is possible to estimate what future returns on the market would
be assuming mean reversion in these parameters.*

In the 2012 Yearbook DMS provide updated estimates of the decomposition of the historical risk
premium.* Australia appears to be rather different from global averages, and has a higher than
average geometric mean dividend yield (5.75%) and higher than average compound growth in the
dividend yield (0.99%). Summing these two components gives the implied geometric mean real
historically expected return of 6.74%. Dimson et al (2007) explain that the uplift required to convert
this expected geometric return to an arithmetic one is 1% to 1.5%, from which we might infer that the
real expected long run arithmetic mean return would be around 7.74% to 8.24%. Applying the usual
Fisher relationships to get the implied nominal E(RM) we have a nominal expected return of 10.43%
to 10.95%. At the AER’s preferred risk-free rate of 2.98%, this equates to an expected MRP of 7.45%
to 7.97%.

%8 .7.72% % if y=0, i.e. if tax credits have zero value.
** See Dimson, Marsh and Staunton (2007)
** Dimson, Marsh and Staunton (2012) Credit Suisse Global Investment Returns Sourcebook (Table 11, p.31)
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Professor Alan Gregory 2 25 October 2012

Rule 76 of theNational Gas Ruleprovides that the Gas Businesses’ total revenuedoh
regulatory year is to be determined using the mgldlock approach, in which one of the
building blocks is a return on the projected cdtitese for the year.

Rule 87(1) provides that the rate of return on tedypg to be commensurate with prevailing
conditions in the market for funds and the riskgolwed in providing reference services.
Rule 87(2) provides that a well accepted approachrporating the cost of equity and debt
(such as the Weighted Average Cost of Capi#hCC)) is to be used along with a well
accepted financial model (such as the Capital ABsetng Model CAPM)) in determining
the rate of return on capital.

The Gas Businesses are seeking expert assistarespict of their proposed estimates of the
cost of equity to be used in the calculation of WACC (through the CAPM) and the
approach of the AER in recent decisions and inGhs Access Arrangement Review Draft
decisions for the Distributors and APA GasNet.

In this context the Gas Businesses wish to engagety prepare an expert report which
considers the following issues arising from the A&Recent decision in the Roma to
Brisbane Pipeline Final Decision and the Draft Beeis for the Distributors and APA
GasNet:

(a) Is the AER’s approach to estimating the cost ofitggn these decisions consistent
with the approach adopted by the UK regulator, ®fgend UK appeals body, the
Competition Commission?

(b) In light of the UK regulatory approach, is the AERipproach to estimating the cost
of equity for the Distributors and APA GasNet likéb result in a rate of return that
satisfies the requirements of Rule 87(1) of thadvatl Gas Rules that:

The rate of return on capital is to be commensuvaté prevailing conditions in the
market for funds and the risks involved in provigieference services.

(©) In light of the recent Tribunal findings on the to$ capital, the recedPART Review
of water prices for the Sydney Desalination PlagtlRd, and the implications of UK
regulatory practice for Australia, how might thes@usinesses best estimate the cost of
equity in order to satisfy the requirements of $&id 87(2) of the National Gas Rules?

In answering these questions, please explain tteneto which the UK regulatory
approach, including the regulator’s objectives,likedy to be relevant in Australia.

Use of Report

It is intended that your report will be included lbach of the Gas Businesses in their
respective responses to the AER’s Draft Decisionsespect of their access arrangement
revision proposals for their Victorian networks dan the case of Envestra, Albury network)

for the access arrangement period from 1 Janudr$ 2031 December 2017. The report may
be provided by the AER to its own advisers. Theoremust be expressed so that it may be
relied upon both by the Gas Businesses and by Hie. A

The AER may ask queries in respect of the repaityaru will be required to assist each of
the Gas Businesses in answering these queries.refimat will be reviewed by the Gas
Businesses’ legal advisers and will be used by themprovide legal advice to the Gas
Businesses as to their respective rights and dldiga under theNational Gas Lawand
National Gas Rules
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Professor Alan Gregory 3 25 October 2012

If any of the Gas Businesses choose to challengelacision made by the AER, that appeal
will be made to the Australian Competition Tribuaald the report will be considered by the
Tribunal. The Gas Businesses may also seek refew court and the report would be
subject to consideration by such court. You shdudefore be conscious that the report may
be used in the resolution of a dispute betweerAtBR and any or all of the Gas Businesses
as to the appropriate level of the respective igtor’'s distribution tariffs. Due to this, the
report will need to comply with the Federal Cowtjnirements for expert reports, which are
outlined below.

Compliance with the Code of Conduct for Expert Witnesses

Attached is a copy of the Federal Court's Pradioceée CM 7, entitled Expert Witnesses in
Proceedings in the Federal Court of Austrdliavhich comprises the guidelines for expert
witnesses in the Federal Court of Austraixgert Witness Guidelines.

Please read and familiarise yourself with the Expéitness Guidelines and comply with
them at all times in the course of your engagerngithe Gas Businesses.

In particular, your report prepared for the GasiBesses should contain a statement at the
beginning of the report to the effect that the autbf the report has read, understood and
complied with the Expert Witness Guidelines.

Your report must also:

1 contain particulars of the training, study or exgece by which the expert has
acquired specialised knowledge;

identify the questions that the expert has beeadigkaddress;

3 set out separately each of the factual findingassumptions on which the expert’s
opinion is based,;

4 set out each of the expert's opinions separatebynfithe factual findings or
assumptions;

5 set out the reasons for each of the expert’s opsiand

6 otherwise comply with the Expert Witness Guidelines

The expert is also required to state that eache&kpert’s opinions is wholly or substantially
based on the expert’s specialised knowledge.

It is also a requirement that the report be sigmgthe expert and include a declaration that
“[the expert] has made all the inquiries that [th&pert] believes are desirable and
appropriate and that no matters of significancetthie expert] regards as relevant have, to
[the expert's] knowledge, been withheld from theoré.

Please also attach a copy of these terms of refetterthe report.
Terms of Engagement

Your contract for the provision of the report wiké directly with the Gas Businesses. You
should forward to each of the Gas Businesses amstgou propose govern that contract as
well as your fee proposal.

Please sign a counterpart of this letter and faivitaio each of the Gas Businesses to confirm
your acceptance of the engagement by the Gas Bssise

Doc ID: A8059 - 62587101.1



Professor Alan Gregory 4 25 October 2012

Yours faithfully

(jﬁ/ifum Wines s‘-zféifﬁ”:

Enc: Federal Court of Australia Practice Note CM 7,“Expert Witnesses in Proceedings in the Federal
Court of Australia”
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Table 9: Worldwide equity risk premiums relative to bills, 1900-2011

Country Geometric Arithmetic Standard Standard Minimum Min Maximum Max
mean% mean% error% dev.% return%  year return%  year

Australia 6:5 8.0 1.7 1.7 -44.4 2008 49.2 1983
Belgium 2.8 5.4 2.3 24.6 -57.8 2008 130.4 1940
Canada 4.1 55 1.6 17.1 -34.7 2008 49.1 1933
Denmark 26 4.4 1.8 20.5 -50.3 2008 953 1983
Finland 55 9.2 2.9 30.3 -53.3 2008 169.2 1999
France 5.9 8.5 2.3 245 -43.1 2008 85.7 1941
Germany* 5.7 9.6 3.0 318 -44.7 2008 131.4 1949
Ireland 3.0 5.3 2.0 21.4 -66.3 2008 720 1977
Italy 5.5 9.5 3.0 32.0 -48.6 1945 150.3 1946
Japan 5.6 8.8 2.6 7.7 -48.3 1920 108.6 1952
The Netherlands 4.1 6.4 2.2 228 -51.4 2008 126.7 1940
. New Zealand 4.0 5.6 W7 18.3 -58.3 1987 973 1983
Norway 29 B.7 2.5 26.4 -55.0 2008 167.1 1979
South Africa 6.2 8.2 2.1 220 -33.9 1920 106.2 1933
Spain 31 53 2.1 21.8 -39.3 2008 98.1 1986
Sweden 4.9 6.5 2.1 oo -40.8 2008 84.6 1805
Switzerland 3.3 5.0 1.8 18.9 -37.0 1974 548 1985
United Kingdom 4.2 5.9 1.9 19.9 -54.6 1974 121.8 1976
United States 5.2 7.2 1.9 19.7 -441 1931 56.6 1933
Europe 36 5.7 2.0 209 -47.1 2008 76.3 1983
World ex-USA 3.9 57 1.9 19.9 -44.0 2008 796 1933
World 4.4 5.8 1.6 17.1 -41.2 2008 70.3 1933

* For Germany, statistics are based on 110 years, excluding 1922-23, Source: Elroy Dimson, Paul Marsh, and Mike Staunton, Triumph of
the Optimists, Princeton University Press, 2002, and subsequent research,

Table 10: Worldwide risk premiums relative to bonds, 1900-2011

Country Geometric Arithmetic Standard Standard Minimum Min  Maximum Max

mean% mean% error% dev.% return%  year return% @ year
Australia BB 7.5 1.9 19.9 -52.9 2008 66.3 1980
Belgium 25 4.7 2.0 21.4 -60.3 2008 84.4 1940
Canada 3.4 5.0 1.7 18.4 -40.7 2008 48,6 1950
Denmark 1.6 a4 1.7 17.6 -54.3 2008 74.9 1972
Finland 52 8.9 2.9 30.4 -56.3 2008 173.1 1999
France 3.0 5.3 29 22.9 -49.2 2008 84.3 1946
Germany" 5.1 8.5 =T 28.5 -50.8 2008 116.6 1949
Ireland 2.8 4.8 1.8 19.8 -66.6 2008 832 1972
Italy 35 6.9 2.8 29.6 -49.0 2008 162.2 1946
Japan 4.7 8.8 g1 32.8 -45.2 2008 193.0 1948
The Netherlands 3.3 5.6 2.1 223 -55.6 2008 107.6 1940
New Zealand 3.6 5.2 1.7 18.2 -69.7 1987 72,7 1983
Norway 20 B:2 2.6 28.0 -57.8 2008 1921 1978
South Africa 5.3 Tl 1.8 19.6 -34.3 2008 70.9 1979
Spain 2.1 41 2.0 20.8 -42.7 2008 69.1 1986
Sweden 3.5 5.8 2.1 22.4 -48.1 2008 875 1905
Switzerland 1.9 3.4 T 17.6 -40.6 2008 52,2 1985
United Kingdom 36 5.0 1.6 172 -38.4 2008 80.8 1975
United States 41 6.2 1.9 20.5 -50.1 2008 57.2 1933
Europe 3.7 5.0 1.6 16.7 -47.4 2008 67.9 1923
World ex-USA 35 4.7 1.5 15.6 -47.1 2008 51.7 1923
World 35 4.8 1.5 16.6 -47.9 2008 38.3 19564

* For Germany, statistics are based on 110 years, excluding 1922-23. Source: Elroy Dimson, Paul Marsh, and Mike Staunton, Triumph of
the Optimists, Princeton University Press, 2002, and subsequent research.
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Table 11: Decomposition of the historical risk premium, 1900-2011 (% p.a.)

Geometic plus* plus plus minus equals

mean  Growth rate Expansion Change in US real Equity

Cotntry dividend _ of real in the the real interest  premium for
yield dividends P/D ratio exchange rate rate US investors

Australia 5.75 0.99 0.40 0.10 0.92 6.35
Belgium .71 -1.48 0.21 0.87 0.92 2.14
Canada 4.37 0.67 0.59 0.06 0.92 4.78
Denmark 4.56 -0.96 1.26 0.53 0.92 4.45
Finland 4,76 0.23 0.01 0.12 0.92 417
France 3.83 -0.75 -0.18 -0.08 0.92 1.856
Germany™ 3.66 -1.27 0.51 0.27 0.92 2.20
Ireland 4,54 -1.29 0.51 0.28 0.92 3.06
ltaly 4,05 -2.21 -0.07 0.17 0.92 0.92
Japan 5.20 -2.36 0.88 0.55 0.92 3.23
The Netherlands 4,93 -0.61 0.50 0.31 0.92 417
‘New Zealand 5.38 117 -0.79 -0.21 0.92 4.57
Norway 4,02 -0.07 0.13 0.33 0.92 3.47
South Africa 5.79 1.086 0.29 -0.76 0.92 5.43
Spain 4,20 -0.58 -0.17 0.09 0.92 267
Sweden 4,02 1.80 0.21 0.06 0.82 5.20
Switzerland 3.47 0.47 (el ird 0.90 0.92 4.10
United Kingdom 4,62 0.45 0.10 -0.05 0.92 4.18
United States 422 1.31 0.57 0.00 0.92 5.22
Average 4.48 -0.18 0.27 0.18 0.92 3.79
‘Standard deviation 0.68 1.22 0.44 0.36 0.00 1.41
World (USD) 4,10 0.79 0.41 0.00 0.92 4.39

* Premiums are relative o bills. Summations and subtractions are geometric. ** For Germany, statistics are based on 110 years, excluding
1822-23. Source: Elroy Dimson, Paul Marsh, and Mike Staunton, The Worldwide Equity Premium: A Smaller Puzzle, in R. Mehra (Ed.),
Handbook of the Equity Risk Premium, Elsevier, 2008.

Growth rates varied a lot across countries, ranging from 1.8% in Sweden to -2.4% in Japan.
Real dividend growth was lower in the turbulent first half of the last century, when real dividends
generally declined, and the real dividend growth rate on the world index was -0.9% per year.
From 1900 to 1949, only three countries had positive real dividend growth, the USA, Australia,
and New Zealand. But from 1950 to 2011 real dividend growth was positive everywhere except
New Zealand. The real dividends on the world index grew by a far healthier 2.2% per year.

February 2012

Chart 12: Real dividend growth around the world, 1900-2011
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Source: Elroy Dimson, Paul Marsh, and Mike Staunton, Triumph of the Optimists, Princeton University Press, 2002, and subsequent research.
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One view often expressed is that there is no particular reason to expect a bond maturity
premium, since some investors will view short bonds as riskier than long bonds, while others will
take the opposite view, depending on the profile of their liabilities. Bondholders with long-term
horizons seeking to match long-term liabilities will view long bonds as the lower risk, since if they
invest in short-term bills, they will need to reinvest on a regular basis, and there is uncertainty
over the reinvestment rate, In contrast, investors with shorter-term horizons and liabilities will
view long bonds as the more risky since there is uncertainty about the price at which they will be
able to sell the bonds.

While these arguments are valid, they fail to take account of inflation uncertainty. We have seen
that inflation has seriously affected long run investment performance, and that investors should
be concerned with the purchasing power of their future wealth. At times of inflation uncertainty,
short-term bonds become the lower risk investment even for investors with long-term (real)
liabilities. A bond maturity premium is therefore required in order to compensate investors for the
greater volatility and inflation risk of investing in long bonds. This is bome out by two key
observations. First, the yield curve has historically on average been upward sloping; that is, long
bonds have typically offered a higher yield to redemption than shorter dated bonds and bills.
Second, real bond retums are far more volatile than real bill retumns (compare Tables 4 and 5).

As was the case with the equity risk premium, we cannot easily measure investors’ ex ante
requirements or expectations relating to the maturity premium, but we can measure the bond
maturity premiums actually achieved. Table 12 shows bond maturity premiums computed over
the entire period from 1900 to 2011 for all 19 our indexes. The formula for the bond maturity
premium is 1 + Long bond rate of return, divided by 1 + Treasury bill rate of retumn, minus 1.
The second column of the table shows the geometric mean premiums that investors have
earned. Chart 16 shows the same data pictorially, with the blue bars representing the geometric
mean premiums. It shows that over the last 112 years, the bond maturity premium has been
positive in every country (the premium for Germany excludes 1922-23).

The premium for the European index is zero as it is measured from the perspective of a US
investor, relative to US bills, i.e. US holders would have been as well off holding US bills as

Table 12: Worldwide bond maturity premiums, 1900-2011

Country Geometric Arithmetic Standard Standard Minimum Min  Maximum  Max
mean% mean% error% dev.%  return%  year return% vyear

Australia 0.9 1.4 1.0 10.4 -23.3 1973 48.2 1932
Belgium 0.3 0.7 0.9 9.2 -196 1914 340 1958
Canada 0.7 1.0 0.8 8.3 -26.4 1915 241 1982
Denmark 1.0 1.3 0.8 8.8 -185 1994 411 1983
Finland 0.3 0.5 0.5 5.3 -17.4 1920 19.2 1993
France 2.8 3.1 0.7 7.8 -187 1994 234 1927
Germany* 0.6 1.1 1.0 10.1 -386 1948 48.3 1921
Ireland 0.3 0.9 1.1 11.4 -26.4 1974 372 1932
Italy 2.0 2.3 0.8 8.2 -17.6 1935 52.3 1944
Japan 0.9 1.8 1.3 13.6 -466 1953 63.0 1954
The Netherlands 0.9 1.1 0.7 7.4 -18.8 1938 25.2 1982
New Zealand 0.5 0.7 0.6 6.7 -25.2 1984 24.4 1991
Norway 0.6 1.0 0.8 8.3 -30.4 1918 37.3 1940
South Africa 0.8 1.1 0.7 7.7 -183 1984 30.4 1933
Spain 1.0 1.4 0.9 9.3 -27.0 1920 465 1942
Sweden 0.7 1.0 0.8 8.3 -34.1 193¢ 245 1934
Switzerland 1.4 1.5 0.6 5.9 -13.9 1989 24,1 1922
United Kingdom 0.5 1l 1.0 10.8 -26.6 1974 366 1932
United States 1.1 1.4 0.8 8.6 -15.0 2009 28.2 2011
Europe 0.0 0.9 1.3 13.8 -40.2 1919 66.0 1933
World ex-USA 0.3 Tl 1.2 12.8 -36.4 1919 643 1933
World 0.8 1.2 0.8 8.6 -20.4 1920 294 1933

* For Germany, statistics are based on 110 years, excluding 1922-23. Source: Elroy Dimsen, Paul Marsh, and Mike Staunton, Triumph of
the Optimists, Princeton University Press, 2002, and subsequent research.
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CHAPTER 5

Australia

The data for equities were provided by the author of Officer (1888). He uses Lamberton's
{1958a,b) data, linked over the period 1968-74 to an accumulation index of B0 shares from
the Australian Graduate School of Management (AGSM) and over 1975679 to the AGSM
value-weighted accumulation index. Subsequently, we use the Australia All-Ordinary index.
Braisford, Handley and Maheswaran (2008) argue that pre-1968 dividends are overstated by
Lamberton, but do not present altemative annual dividend estimates, and we continue to use
Ofhcer’s dataset.

Bond returns are based on the yields on New South Wales government securities from 1900-
14, For the period 1915-48, the yields were on Commonwealth Government Securities of at
least five years maturity. During 1950-86, the basis is 10-year Commonwealth Government
Bonds: From 1986, we use the JP Morgan Australian government bond index with maturity of
Vel Seven years,

For 1900-28, the short-term rate of interest is taken as the three-month time deposit rate.
Frem 1929 onward, we use the treasury til} rate.

Inflation is based on the retail price index over 1900-48 and thereafter on the consumer price
index.

The switch in 1966 from Australian pounds to Australian dollars has been incorporated in the
Exchange Rate index history.

Table 13: Returns on Australian asset classes 1900-2011

Mean retums % p.a. Annual returns % Ten-year returns % p.a. Current

Refurn  Asset GM AM SE =1a] sSC Lowest Highest Lowest Highest year rank
Nomnal  Equities 11.3 12.9 1.8 185 -0.13 -404 2008 688 1983 1.7 1974 237 1988 102
Bends 5.5 8.1 1.1 M4 016 -191 1973 538 1932 -1.9 18920 17.3 1991 14

Bills 46 46 G4 39 084 0.7 1981 17.3 1889 09 1857 143 1990 42

Infiation 38 40 &b 52 0DB4 126 1921 123 1951 09 18933 114 1983 b4

Real Equities T2 3.9 1.7 182 -006 -425 2008 515 1983 56 1978 171 1929 101
Bonds 1.6 2.4 1.2 132 029 -266 1957 8220 1932 -B4 1920 4.1 1934 13

Bills 0.7 0.8 0.6 54 058 -155 1951 185 1921 -68.7 1956 6.8 1983 49
Exchange rate 0.1 0.8 1= 1.7 008 -398 1931 484 1933 B3 1947 7.6 2011 54

Premlums  Equities vs. bills 6.5 8.0 1.7 177 -0.11  -444 2008 492 1983 -36 1978 148 19589 101
Equities vs. bonds 5.8 75 1.9 189 -0.07v -52.9 2008 663 1980 -44 1986 163 1959 109

8 Bonds vs. bills 0.8 1.4 1.0 104 009 233 1973 482 1932 68 1882 9.3 1940 10

GMr geemeinc mean; AM=zrithmetic mean, SE=standard errar of mean; SD=standard deviation; SC=serial commelation; Ten-year retumns to end of given year
Scurce! Elroy Dimson, Paul Marsh and Mike Staunton, Triumph of the Optimists, Princaton University Press, 2002, and subsequent research
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