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1. INTRODUCTION

Pursuant to the National Gas Rules, the Australian Energy Regulator (AER) is currently
undertaking a review of the gas access arrangements of APT Allgas and Envestra (the
distributors) in Queensland and South Australia for the period 2011 to 2016. As part of
this review, the AER determines the allowed revenues/tariffs that can be charged by the
distributors over this period which in turn requires the AER to determine the appropriate

return on capital for the period.

The AER has previously used historical excess return estimates to inform its
determination of an appropriate estimate of the expected market risk premium (MRP).
Previously provided estimates covered the period from 1883 to 2008." There have been
a number of changes in financial markets since 2008 and the AER now requires an
update to include the latest available data up to 2010. In particular, the AER requires
estimates of historical excess returns relative to 10-year Commonwealth Government
Securities (CGS) for the following time periods: 1883 — 2009, 1937 — 2009, 1958 —
2009, 1980 — 2009, 1988 — 2009, 1883 — 2010, 1937 — 2010, 1958 — 2010, 1980 — 2010
and 1988 — 2010. The estimates are to be accompanied by standard errors and 95%

confidence intervals.
In addition, separate estimates are also required assuming distributed imputation credits
are valued at 20 cents, 30 cents, 40 cents, 50 cents, 65 cents, 70 cents and 80 cents in the

dollar.

A copy of my resume is set out in the Appendix.

! Handley (2009).



2. ESTIMATION OF HISTORICAL EXCESS RETURNS OVER THE
PERIOD 1883 - 2010

2.1  Data and Approach

In my earlier report,” I set out estimates of historical excess returns (or equivalently,
estimates of the historical equity risk premium) over the period 1883 to 2008. In this
section, (some of) these estimates are updated using the latest available data up to 2010.
The estimates are again based on the study by Brailsford, Handley and Maheswaran
(2008) who present a set of estimates of the historical equity risk premium in Australia

over a number of sample periods from January 1883 to December 2005.

Annual stock return and (10 year) bond return for each calendar year from 1883 to 2005
and imputation credit yield data for each calendar year from 1988 to 2005 is sourced
from BHM (2008).> This is supplemented with five years of additional data for the
calendar years 2006 to 2010, using sources and methodologies consistent with BHM

(2008). In particular:

° Stock Returns: daily closing values of the All Ordinaries Accumulation Index
during 2006 to 2010 are obtained from the Australian Stock Exchange (via
IRESS). The annual Historical Stock Accumulation Index Series of BHM
(2008) is then extended for five years by setting the 2006, 2007, 2008, 2009 and
2010 values of the series equal to the average value of the All Ordinaries
Accumulation Index in December 2006, December 2007, December 2008,
December 2009 and December 2010 respectively. This leads to an annual series
of (discrete) stock returns — attributable to dividends and capital gains/losses —

for the 128 calendar years from 1883 to 2010.

2 Handley (2009).
See BHM (2008) for details of data sources and return series construction.



° 10 Year Bond Returns: daily yields on 10 year Commonwealth Government

treasury bonds during 2006 to 2010 are obtained from the Reserve Bank of
Australia (RBA) website. The annual Historical Bond Return Series of BHM
(2008) is then extended for five years by setting the 2006, 2007, 2008, 2009 and
2010 values of the series equal to the yield at the end of December 2006,
December 2007, December 2008, December 2009 and December 2010

respectively.

° Imputation Credit Yields: average imputation credit yields on the All Ordinaries

Index during 2006 to 2010 are sourced from the Australian Taxation Office
(ATO) website. The annual imputation credit yield series of BHM (2008) is
then extended for five years by setting the 2006, 2007, 2008 and 2009 values of
the series equal to the (weighted) average imputation credit yield for the 12
months ending December 2006, December 2007, December 2008 and December
2009 respectively and by setting the 2010 value of the series equal to the
(weighted) average imputation credit yield for the 12 months ending May 2010 —

which is the latest available.*

2.2 Results

Table 1 sets out various statistics of the historical equity risk premium in Australia over
a number of sample periods from January 1883 to December 2010. The differing start
dates of 1883, 1937, 1958 and 1980 correspond to periods of increasing data quality but
decreasing sample size. The start date of 1988 reflects the introduction of the dividend
imputation tax system in Australia. AM is the arithmetic mean, SE is the standard error,
Low and High define the 95% confidence interval for the “true” but unobservable value
of the mean, p-value is the (2-tail) significance level of AM and GM is the geometric
mean. The equity premium is defined as the (simple) difference between the stock
return and the relevant proxy for the risk free rate — in this case the yield on 10 year
Commonwealth Government bonds. Calculations are based on nominal, discrete returns

and the stock return takes into account cash dividends and capital gains/losses only.

4 For consistency purposes, the (weighted) average imputation credit yield for the 12 months

ending December 2010 should ideally be used. However, using the available May 2010 data (instead of
the unavailable December 2010 data) is not likely to lead to any significant difference in the estimates
that appear in the tables in this report.



Relative to 10 year bonds, the equity risk premium has averaged 6.1% p.a. over 1883—

2010.

BHM (2008) document concerns about data quality the further back into the past one
looks and in particular suggest there are sufficient question marks over the quality of
data prior to 1958 to warrant any estimates based thereon to be treated with caution.
Relative to 10 year bonds, the equity risk premium has averaged 6.1% p.a. over 1958—
2010, which is a period of relatively good data quality.

TABLE 1

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 0.00

Relative to 10 vear Bonds

95% Confidence Interval
Period Years AM SE Low Hizh p-value GM
1883 - 2000 127 0.062 0.013 0.032 0.0M 0.00 0.048
1937 - 2000 73 0.058 0.023 0.011 0.104 0.02 0.038
1938 - 2009 32 0.062 0.032 -0.001 0.124 0.03 0.03%
1980 - 2009 30 0.032 0.043 -0.028 0.144 0.17 0.032
1988 - 2009 22 0.032 0.041 -0.033 0.137 022 0.032
1883 - 2010 128 0.061 0.013 0.032 0.080 0.00 0.047
1937 - 2010 74 0.057 0.023 0.011 0.103 0.02 0.037
1958 - 2010 33 0.061 0.031 -0.001 0.124 0.03 0.03%
1980 - 2010 i 0.038 0.041 -0.026 0.142 0.17 0.032
1988 - 2010 23 0.030 0.039 -0.031 0.131 022 0.031

Note: Refer to report for data sources and variable definitions
Estimates in Bold are significant at the 3% level using a 2-tailed test.

Tables 2 to 8 sets out similar statistics of the historical equity risk premium in Australia
assuming distributed imputation credits are valued at 20 cents, 30 cents, 40 cents, 50

cents, 65 cents, 70 cents and 80 cents in the dollar respectively.’

> In this case, the stock return takes into account cash dividends, the value of imputation credits

attached to those dividends and capital gains/losses. Any value attributable by the market to retained
imputation credits would be reflected in the observed capital gain.



TABLE 2

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 020

Relative to 10 vear Bonds

25% Confidence Interval
Period Years AM SE Low Hizh p-value GM
1883 - 2009 127 0.062 0.013 0.033 0.092 0.00 0.048
1937 - 2000 13 0.059 0.023 0.012 0.103 om 0.039
1938 - 2000 32 0.064 0.032 0.000 0.128 0.03 0.038
1930 - 2009 30 0.062 0.043 20,025 0.149 0.15 0.035
1988 - 2009 22 0.053 0.041 -0.030 0.141 0.19 0.034)
1883 - 2010 128 0.062 0.013 0.033 0.001 0.00 0.048
1937 -2010 74 0.058 0.023 0.012 0.104 om 0.038
1938 - 2010 33 0.063 0.0531 0.000 0.123 0.03 0.037
1980 - 2010 il 0.060 0.041 -0.024 0.143 0.13 0.034]
1938 - 2010 23 0.053 0.039 -0.028 0.133 0.19 0.034]

Note: Regfer to report for data sources and variabls definitions
Estimates in Bold are significant at the 5% level wsing a 2-tailsd test.

TABLE 3

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 0.30

Relative to 10 vear Bonds

23% Confidence Interval
Period Years AM SE Low High p-value GM
1883 - 2009 127 0.063 0.015 0.033 0.092 0.00 0.049
1937 - 2009 73 0.059 0.023 0.013 0.104 0.01 0.039
1938 - 2000 52 0.065 0.032 0.001 0.128 0.05 0.039
1980 - 2000 30 0.063 0.043 -0.024 0.151 0.15 0.036
1988 - 2000 22 0.057 0.041 -0.028 0.143 0.18 0.037
1883 - 2010 128 0.062 0.013 0.033 0.091 0.00 0.048
1937 - 2010 74 0.059 0.023 0.013 0.105 0.01 0.039
1938 - 2010 33 0.064 0.031 0.001 0.126 0.03 0.038
1980 - 2010 il 0.062 0.041 -0.022 0.146 0.14 0.036
1988 - 2010 23 0.033 0.039 -0.026 0.137 0.17 0.036

Note: Refer to report for data sources and variable definitions
Estimates in Bold are significant at the 3% level using a 2-tailed test.




TABLE 4

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 0.40

Relative to 10 vear Bonds

25% Confidence Interval
Period Years AM SE Low Hizh p-value GM
1883 - 2009 127 0.063 0.013 0.034 0.092 0.00 0.0491
1937 - 2000 13 0.060 0.023 0.013 0.107 om 0.040
1938 - 2000 32 0.065 0.032 0.002 0.12% 0.04 0.039
1930 - 2009 30 0.063 0.043 20,022 0.152 0.14 0.038
1988 - 2009 22 0.059 0.041 -0.024 0.145 0.17 0.039
1883 - 2010 128 0.063 0.013 0.033 0.092 0.00 0.049
1937 -2010 74 0.059 0.023 0.013 0.103 om 0.0401
1938 - 2010 33 0.064 0.0531 0.002 0.127 0.04 0.039]
1980 - 2010 il 0.063 0.041 -0.021 0.147 0.14 0.037
1938 - 2010 23 0.057 0.039 -0.023 0.139 0.16 0.038

Note: Regfer to report for data sources and variabls definitions
Estimates in Bold are significant at the 5% level wsing a 2-tailsd test.

TABLE 5

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 0.50

Relative to 10 vear Bonds

23% Confidence Interval
Period Years AM SE Low High p-value GM
1883 - 2009 127 0.063 0.015 0.034 0.093 0.00 0.049
1937 - 2009 73 0.060 0.023 0.014 0.107 0.01 0.040
1938 - 2000 52 0.066 0.032 0.002 0.130 0.04 0.040
1980 - 2000 30 0.066 0.043 -0.021 0.153 0.13 0.039
1988 - 2000 22 0.061 0.041 -0.025 0.147 0.15 0.041
1883 - 2010 128 0.063 0.013 0.034 0.002 0.00 0.049
1937 - 2010 74 0.060 0.023 0.014 0.106 0.01 0.040
1938 - 2010 33 0.065 0.031 0.003 0.128 0.04 0.040
1980 - 2010 il 0.064 0.041 -0.020 0.149 0.13 0.038
1988 - 2010 23 0.039 0.039 -0.023 0.141 0.13 0.040

Note: Refer to report for data sources and variable definitions
Estimates in Bold are significant at the 3% level using a 2-tailed test.




TABLE 6

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 0.63

Relative to 10 vear Bonds

25% Confidence Interval
Period Years AM SE Low Hizh p-value GM
1883 - 2009 127 0.064 0.013 0.034 0.093 0.00 0.050
1937 - 2000 13 0.061 0.023 0.014 0.108 om 0.041
1938 - 2000 32 0.067 0.032 0.004 0.131 0.04 0.041
1930 - 2009 30 0.068 0.043 -0.019 0.155 0.12 0.041
1988 - 2009 22 0.064 0.041 -0.022 0.149 0.14 0.044]
1883 - 2010 128 0.063 0.013 0.034 0.092 0.00 0.049
1937 -2010 74 0.061 0.023 0.015 0.107 om 0.041
1938 - 2010 33 0.066 0.0531 0.004 0.128 0.04 0.041
1980 - 2010 il 0.066 0.041 -0.018 0.151 0.12 0.0401
1938 - 2010 23 0.062 0.039 -0.020 0.143 0.13 0.042

Note: Regfer to report for data sources and variabls definitions
Estimates in Bold are significant at the 5% level wsing a 2-tailsd test.

TABLE 7

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 0.70

Relative to 10 vear Bonds

23% Confidence Interval
Period Years AM SE Low High p-value GM
1883 - 2009 127 0.064 0.015 0.035 0.093 0.00 0.030
1937 - 2009 73 0.061 0.023 0.013 0.108 0.01 0.042
1938 - 2000 52 0.068 0.032 0.004 0.132 0.04 0.042
1980 - 2000 30 0.069 0.043 -0.018 0.156 0.12 0.042
1988 - 2000 22 0.063 0.041 -0.021 0.150 0.13 0.043
1883 - 2010 128 0.064 0.013 0.034 0.003 0.00 0.030
1937 - 2010 74 0.061 0.023 0.013 0.107 0.01 0.041
1938 - 2010 33 0.067 0.031 0.004 0.129 0.04 0.041
1980 - 2010 il 0.067 0.041 -0.017 0.151 0.11 0.041
1988 - 2010 23 0.062 0.039 -0.019 0.144 0.13 0.043

Note: Refer to report for data sources and variable definitions
Estimates in Bold are significant at the 3% level using a 2-tailed test.




TABLE 8

Historical Equity Risk Premium 1883 - 2010

Assumed Value of Imputation Credits 0.30

Relative to 10 vear Bonds

25% Confidence Interval
Period Years AM SE Low Hizh p-value GM
1883 - 2009 127 0.064 0.013 0.033 0.094 0.00 0.050
1937 - 2000 13 0.062 0.023 0.013 0.10% om 0.042
1938 - 2000 32 0.069 0.032 0.003 0.132 0.04 0.042
1930 - 2009 30 0.070 0.043 0,017 0.157 0.11 0.043
1988 - 2009 22 0.066 0.041 -0.020 0.152 0.12 0.044]
1883 - 2010 128 0.064 0.013 0.033 0.093 0.00 0.0301
1937 -2010 74 0.061 0.023 0.015 0.108 om 0.042
1938 - 2010 33 0.068 0.0531 0.003 0.130 0.04 0.042
1980 - 2010 il 0.068 0.041 -0.018 0.153 0.11 0.042
1938 - 2010 23 0.064 0.040 -0.018 0.146 0.12 0.045

Note: Regfer to report for data sources and variabls definitions
Estimates in Bold are significant at the 5% level wsing a 2-tailsd test.

Over the period 1883—-2010 and relative to 10 year bonds, the grossed-up equity risk
premium has averaged 6.2% p.a., 6.2% p.a., 6.3% p.a., 6.3% p.a., 6.3% p.a., 6.4% p.a.
and 6.4% p.a. assuming distributed imputation credits are valued at 20 cents, 30 cents,

40 cents, 50 cents, 65 cents, 70 cents and 80 cents in the dollar respectively.

Over the period 1958-2010, which is a period of relatively good data quality, and
relative to 10 year bonds, the grossed-up equity risk premium has averaged 6.3% p.a.,
6.4% p.a., 6.4% p.a., 6.5% p.a., 6.6% p.a., 6.7% p.a. and 6.8% p.a. assuming distributed
imputation credits are valued at 20 cents, 30 cents, 40 cents, 50 cents, 65 cents, 70 cents

and 80 cents in the dollar respectively.

To the extent that historical data is used to inform one’s view of investor’s expectations
of the forward looking MRP, an important issue concerns how much reliance one

should place on 2010 estimates as opposed to those from any other year.



As BHM (2008) note:

“The sample mean is an unbiased estimator of the true population mean for any
population whose mean exists. If we assume that future returns are drawn from
the same population from which past returns are drawn then the reliance on the

historical record can be justified.” °

They also suggest that if the MRP is stationary over time, then a naive statistical
approach would suggest the longer the estimation period the better (subject to the data
quality consideration). ’ In other words, the estimates based on the latest available data

up to 2010 are in my opinion the most relevant for this purpose.
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