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Purpose of paper e
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« Estimating the future Is inherently
uncertain, iIf not impossible

« Setting expected long-term returns
nevertheless important for many actuaries

* This paper proposes a framework for
attempting to do so, and looks at historical
experience in South Africa

* Possible starting point for further research
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* Arnott & Bernstein (2002)

— Framework for estimating forward-looking US
equity risk premium relative to bonds (ERP)

— Found to be close to zero

— This paper builds on their framework in the
South African context
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 Fama & French (2002)

— Using a discounted dividend model, found
that since 1926, investors have expected an
ERP of about 3%

» Siegel (2005)
— Found a projected ERP of 2% to 3% to

provide sufficient reward for investors willing
to take on equity risk

— Cited research on mean-reversion of long-
term equity returns




—L

Cape Town Afrique dv Sud

| iterature review N

'iC/ﬁ’lolo C/if’\
 Dimson & Staunton (2002, 2003, 2006)

— Found geometric mean premium for a 16-
country world index to be 3% (2002)

— Estimated forward-looking geometric risk
premium for world’s major markets to be
around 3% (2003)

— Yet, even with 102 years of data, they
cautioned that estimates are imprecise, as
ERP can vary quite easily over time
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 Dimson & Staunton (2002, 2003, 2006)

— Large ERP achieved from 1950 — 2000 due to

 Higher productivity and efficiency, technological
advances, better management skills and corporate
governance

 Fall in required rate of return, due to reduced
business and investment risks in era of relative
global peace and integration

« Lower transaction and monitoring costs

— Past ERP helped by mix of fortune and re-
rating
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 Dimson & Staunton (2002, 2003, 2006)

— Found geometric equity premium on world
iIndex to be 3% to 3.5% (2006)

* Grinold & Kroner (2002)

— Suggested 2.5%, after considering factors
such as income, expected real earnings
growth, inflation and re-pricing
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« Hordahl (2008)
— Break-even inflation includes an ‘inflation risk
premium’ (IRP)
— Estimated 10-year IRP

« US: 0.2% (also cited research for 0.5%)
* Euro area: 0.5%

INTERNATIONAL CONGRESS OF ACTUARIES | 7-12 MARCH 2010 | CAPE TOWN




S

Cape Town Afrique dv Sud

|Literature review N

'iC/ﬁ 20]o C/if‘\

* Grishchenko & Huang (2008)
— IRP time-varying

— Estimated 10-year IRP to be 0.1% to 0.2%
(2000 to 2007)

— But higher at between 0.3% to 0.5% (2004 to
2007)

— Cited research estimating 0.5% and 0.7%
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Framework for setting :

N TARNAL
long-term returns \C 42070 Cis
« Setting expected 10-year returns on South

African
— Equities

— Property (listed)

— Nominal bonds

— Inflation-linked bonds
— Cash

* 10-year period used to encompass full market
cycle and smooth out short-term volatility
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l=Yy—-Y,—IRP  where

| = expected 10-year inflation

Y\ = yield on 10-year nominal bond

Y, = yield on 10-year inflation-linked bond
IRP = inflation risk premium
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Nominal bond real return (Ng) ~ 7"~
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Nz =Y, +IRP where

N = expected real return from 10-year nominal
bond, if held to maturity and coupons re-
Invested at the same yield
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Equities real return (Eg) ATAA
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Er = N + ERP where

Er = expected real return from equities over 10-
year period

ERP = equity risk premium
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Property real return (Pg) AR
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Pr = Ngp + PRP  where

Pr = expected real return from listed property
over 10-year period

PRP = property risk premium
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Cash real return (Cg) ATAOA
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Cr =Ngr—TRP where

Cr = expected real return from cash over 10-
year period

TRP = term risk premium
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Asset class X nominal return o
P A '_\,\\
(XN) iC/ﬁ 2. o0lo C/if‘\
Xy=Xg + | where

Xy = expected nominal return from asset class
X over 10-year period, X = E, P, N, IL (inflation-
linked bond), C

Xr = expected real return from asset class X
over 10-year period, X = E, P, N, IL (inflation-
linked bond), C
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Historical risk premia X
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* Equity

* Property
 Term

* Inflation
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Historical equity risk
premium (ERP)

equities over bonds

* Defined as ex-post excess return of

* Monthly data of total returns from Jan
1960 to Dec 2009 used

« 10-year rolling periods constructed. For
each, an annualised geometric return
calculated for each asset class
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* Two time periods considered:
—Jan 1960 to Dec 2009

— July 1995 to Dec 2009 (since inception of
FTSE/JSE All Share Index)

* Rolling periods
— 481 In first time period
— 55 In second
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Historical performance of equities to 2

bond 1960 — Dec 2009 TR
onds (Jan - ec ) iC/ﬁ’lo]o C/if‘\
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Historical performance of equities to AR et
bonds (Jan 1960 — Dec 2009) Caroro C‘ﬂ\
Jan 1960 to Dec 2009
Outperformance of equities over bonds
Upper quartile 13.7%
Median 7.5%
Lower quartile 1.9%
Average 8.0%

Equities outperformed bonds in 79% of the rolling
periods considered.
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10-year rolling equity to bond returns
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Historical performance of equities to
bonds (July 1995 — Dec 2009)
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Historical performance of equities to AR et
bonds (July 1995 — Dec 2009) 42010 Ci 11\
July 1995 to Dec 2009
Outperformance of equities over bonds
Upper quartile 5.0%
Median 3.8%
Lower quartile 0.9%
Average 3.1%

Equities outperformed bonds in 78% of the rolling
periods considered.
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Historical property risk
premium (PRP)

property over bonds

Nov 2009 used

* Defined as ex-post excess return of listed

* Monthly data of returns from July 1995 to

« 10-year rolling periods constructed (54).
For each, an annualised geometric return
calculated for each asset class
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Historical performance of listed property
to bonds (July 1995 — Nov 2009)

10-year rolling listed property to bond returns
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Historical performance of listed property .
to bonds (July 1995 — Nov 2009) CanoroCin
July 1995 to Nov 2009
Outperformance of property over bonds
Upper quartile 4.8%
Median 3.5%
Lower quartile 1.6%
Average 3.1%

Listed property outperformed bonds in 87% of the
rolling periods considered
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Historical term risk premium =
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(TRP) 1ICA2olo CiA

* Defined as ex-post excess return of long-
over short-dated government-issued fixed-
Interest instrument

» 10-year compared to 3-month, 6-month and
12-month

« Monthly data of perfect-fit bond yield curves
from July 2000 to Dec 2009 used

* Two periods: July 2000 to Dec 2009, and Jan
2005 to Dec 2009
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Excess return of long- over short-dated e

. . \
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Excess return of Iong over short-dated / S Ull|
government-issued instruments CA~ot0 Ci
July 2000 to Dec 2009
Historical term risk premium 3-m 6-m 1-y
Upper quartile 1.8% 2.0% 1.8%
Median 0.7% 0.8% 0.8%
Lower quartile -1.4% -1.4% -1.2%
Average 0.1% 0.3% 0.6%
Jan 2005 to Dec 2009
Historical term risk premium 3-m 6-m 1-y
Upper quartile 1.1% 1.2% 1.4%
Median -0.3% 0.2% 0.3%
Lower quartile -2.5% -2.1% -1.3%
Average -0.6% -0.3% 0.1%
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Historical inflation risk NG
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premium (IRP) Caror0 Cig

» Defined breakeven inflation as difference In
yields between similar-dated nominal and
Inflation-linked bonds (ILBs)

 |IRP defined as breakeven less actual inflation
over same period

* Yields of hypothetical nominal bonds and
ILBs with constant 10-year duration
calculated

 Period Mar 2000 to Dec 2009 considered
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Implied break-even rates of inflation .
(Mar 2000 to Dec 2009) AN M
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Implied 10-year breakeven inflation
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Historical rates of break-even inflation
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Mar 00 — Dec 09 Breakeven inflation 1 _—\’.\\
Upper quartile 6.6% | 'CA-e7eCiq
Median 5.9%

Lower quartile 5.2%

Average 6.0%

May 01 - Dec 09

Breakeven inflation

Upper quartile 6.1%
Median 5.7%
Lower quartile 5.2%
Average 5.8%

Jan 05 - Dec 09

Breakeven inflation

Upper quartile 6.0%
Median 5.4%
Lower quartile 5.0%
Average 5.5%
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Historical inflation risk
premium (IRP)

many rolling periods

1% back in Mar 2000

* As first ILBs only avallable from Mar 2000,
lack sufficient history to work out IRP over

* First rolling period tentatively suggest around

* High compared to international findings
* More data required
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Estimating equity risk premium A~ =%
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 ERP = Real equity return — Real bond return
=DY +RGDP + CPE- (Y -1 where

DY = Dividend yield

RGDP = Real GDP growth

CPE = re-rating effect proxied by change in
Price/Earnings ratio

Y = Nominal yield on 10-year zero-coupon bond

| = Implied 10-year inflation
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Estimating equity risk premium A~ ——
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« Based on assumptions:
— No active management alpha net of fees

— Ignored fees and expenses with investing in and
trading on passive indices

— Ignored taxes

— Under default scenario, market fairly valued and no
re-ratings due (consistent with Arnott & Bernstein)

 Full derivation available in paper
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Estimating equity risk premium A~ ——
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e Setting parameters:
— Considered period from Mar 2000 to Dec 2009
— DY parameter chosen as 2.9%
— RGDP parameter chosen as 3.4%

« As at Dec 2009, prospective ERP estimated as:
ERP = 2.9% + 3.4% - (9.1% - 6.0%)
=6.3% - 3.1%
= 3.2%
Assuming no IRP or re-rating effect
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Estimating equity risk premium A~ ——
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* However, estimating ERP uncertain, so should
consider different scenarios with varying
— Re-rating effects (i.e. “CPE" term)

— Inflation risk premia (reduce estimate of implied
Inflation)
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Scenario testing on prospective ERP .
(Dec 2009) AN
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Re-rating effect over 10 years
-7.5% | -5.0% | -2.5% | 0.0% | 2.5% | 5.0% | 7.5%
2.95% 2.7% 3.0% 32% | 3.5% | 3.7% | 4.0%
2.4% 2.6% 2.9% 3.1% | 34% | 3.6% | 3.9%
2.3% 2.9% 2.8% 3.0% | 3.3% | 3.5% | 3.8%
2.2% 2.4% 2.7% 29% | 3.2% | 3.4% | 3.7%
2.1% 2.3% 2.6% 2.8% | 3.1% | 3.3% | 3.6%
2.0% 2.2% 2.9% 2.7% | 3.0% | 3.2% | 3.5%
1.9% 2.1% 2.4% 2.6% 29% | 3.1% | 3.4%
1.8% 2.0% 2.3% 2.5 | 28% | 3.0% | 3.3%
1.7% 1.9% 2.2% 2.4% 2.7% | 29% | 3.2%
1.6% 1.8% 2.1% 2.3% 2.6% | 2.8% | 3.1%
1.5% 1.7% 2.0% 2.2% 25 | 2.7% | 3.0%
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« Showed historical risk premia

* Proposed framework for estimating expected long-
term returns for various South African asset classes

* Including a dynamic estimate of prospective ERP,
results generally consistent with literature and
historical experience in South Africa

 However, ultimately these are just assumptions, and
not guaranteed to pan out

* Nevertheless, should be a useful starting point for
further research
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Thank you

The results of this paper are academic and theoretical in nature. It is not intended to form a
basis of any decision by a party to do, or to omit to do, anything. It does not constitute, and
should not be construed, as advice or recommendation in any way. The author and his
employer accept no responsibility for any direct or indirect consequences arising from
anyone relying on or using these materials or the opinions expressed in this paper. Actual
experience may very well deviate from long-term expectations. The ultimate setting of long-
term expected returns rests with the reader of this paper. The results shown are dependent
on the assumptions of the model and the parameters used in the process. Although certain
information has been obtained from sources believed to be reliable, its accuracy,
completeness or fairness is not guaranteed. The author has relied upon and assumed
without independent verification, the accuracy and completeness of all information
available from data sources.
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