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1. Literature on CAPE

Literature on CAPE

Over the past 100 years, US stocks realised real capital
gains of 7% per annum. No other asset class — neither
bonds, cash, gold nor real estate — provided comparable
return potential'. Nevertheless, stock markets are subject
to very strong fluctuations and the achievable returns
depend largely on the time of investment. As such, the
question for investors is how they can most accurately
forecast long-term stock market developments.

In the case of individual stocks, the fundamental
analysis of a company can provide information about
potential future returns. Based on the well-established
value effect, undervalued stocks realise much greater
capital growth than overvalued stocks2. However, can
this finding be applied to equity markets as a whole?

The Harvard and Yale professors Campbell and Shiller
[1988] were the first to examine this question for the
US market. For this purpose, they calculated a price-
to-earnings ratio (PE) for the S&P 500 by dividing

the value of the index by the aggregate profits of all
companies in the index. They found that periods of high
market valuation were often followed by years with low

returns3.

However, the classic PE has two major disadvantages.
Firstly, corporate earnings are extremely volatile and, in
practice, almost impossible to predict. For example, S&P
500 earnings fluctuated between 7 and 77 points from
2009 to 2010. Thus, the prevailing level of returns is not
necessarily representative of their future development.
Furthermore, PEs seem to be particularly unattractive in
years of crisis, when low or negative corporate earnings
provide lucrative buying opportunities. At such times,
the PE does not take into account the potential for
earnings growth after the crisis.

Already in 1934, Graham & Dodd suspected that cyclical
fluctuations in earnings could adversely affect the
validity of PE. As a result, they recommended using an
average of earnings for the last 7 to 10 years to calculate
the PE. Following this advice, Campbell and Shiller [1998]
developed a cyclically adjusted price-to-earnings ratio
(CAPE), which puts the current market price in relation
to the average inflation-adjusted profits of the previous
10 years. The purpose of the 10-year observation period
is to ensure that the profits are averaged over more
than one earnings cycle. The adjustment for inflation
ensures the comparability of profits even at times of
high inflation. As such, the CAPE measures whether the
value of an equity market is high or low compared to its
profit level adjusted for an economic cycle — to which
it will very likely return.

From 1881 to 2015, the CAPE for the S&P 500 was
frequently between 10 and 22, often returning to
its historical average of 16.6 (Figure 1). According to
Campbell and Shiller [1998], this mean reversion takes
place not because of changes in earnings but in prices,
thus enabling more reliable long-term return forecasts
than the classic PE.
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Cyclically adjusted price-to-earnings ratio (CAPE) in the S&P 500 since 1881
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Figure 1: This chart shows the relationship between CAPE and the S&P 500 Total Return Index in USD from 01/1881 to 05/2015. Periods with CAPE-levels greater than 22 are shaded blue,

the following stagnation periods are shaded red. Source: Shiller [2015] and own calculations.

Since 1881, the CAPE of the S&P 500 has significantly
exceeded this range only four times: in 1901, 1928, 1966
and 1995. For each of these years, plausible reasons
were given for why long-standing methods of evaluation
should no longer apply, such as the introduction of
mass production, the telephone, the departure from
the gold standard, the computer age or globalisation?.
In retrospect, these arguments proved unsound: the
S&P 500 marked record highs in each of these years.
Investors who invested in these overvaluations generally
experienced real losses over periods of 10-20 years.

While high CAPE indicated low returns, attractive CAPE
and pessimistic market sentiment led to above-average
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returns in the long-term. The S&P 500 CAPE has only
dropped below the value of 8 three times: in 1917, 1932
and 1980. Each of these years marked historic lows in
the S&P 500 — and each time, high real returns of on
average 10.5% p.a. followed over the subsequent 15
years>.

The relationship between CAPE and subsequent long-
term returns is not only visible in the S&P 500. Research
by Bunn and Shiller [2014], Keimling [2005] and Klement
[2012] suggests that the relationship also exists on a
sector level, in other international equity markets and in
the emerging markets.



2. Criticism on the CAPE approach

Criticism of the CAPE approach

Criticism of CAPE has increased in recent times as the
S&P 500’'s CAPE has only fallen below its long-term
average of 16.6 in 9 out of 240 months over the past
20 years. Also, the average CAPE of 27.0 since 1995 is
around 60% above its long-term average and even at
the market’s bottom in March 2003, it never fell below
20. It is particularly relevant to ask the question whether
altered payout ratios, new accounting standards or other
structural changes limit the comparability of current
and historical CAPEs. These points of criticism will be
discussed in the following section.

Period Payout ratio
1881-2015 57.2%
1881-1950 65.6%
1950-2015 50.0%
1990-2015 39.4%

2.1.  CAPE criticism I: payout ratios

In the period 1881-1950, S&P 500 companies distributed
65.6% of their earnings in the form of dividends. Since
1990, it has been only 39.4%. The declining payout ratio
gives companies greater scope for investments and share
buybacks, which could increase EPS growth. Indeed,
corporate profits have grown by 2.7% annually since
1990, much more than the 1.0% from 1881 to 1950
(Figure 2).

This is not without consequences for the comparability
of CAPE: CAPE evaluates an equity market on the basis
of its average earnings during the previous 10 years. The
stronger the permanent earnings growth, the further the
current level of earnings moves away from the average,
which would lead to higher fair CAPE levels. As such, the
higher CAPE that we have witnessed since 1990 could
be partially explained by a modified dividend policy.

Therefore, Shiller and Bunn [2014] propose an adjusted
CAPE to take into account the modified payout ratios.
The authors calculate CAPE on the basis of (theoretical)
total return EPS, which presumes a payout ratio of 0%
— that is total share buybacks. Whether this adjustment
does indeed strengthen the position of CAPE in the
S&P 500 remains to be seen. Furthermore, the question
remains as to whether the adjustment increases the
comparability of CAPE among countries with different
payout ratios.

Real EPS growth Average CAPE

1.7% 16.6
1.0% 14.4
2.4% 19.1
2.7% 253

Figure 2: The table shows the median of monthly payout ratios, the arithmetic averages of the rolling 10 year real EPS growth rates and the arithmetic CAPE average over the indicated time

frames in the S&P 500. Source: Shiller [2015] and own calculations.
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2.2.  CAPE criticism II:
accounting standards

Another point of criticism raised by Siegel [2014]
addresses changes in accounting standards. Shiller
calculates the US CAPE on the basis of reported earnings,
which were long considered to be the best indicator of
a company’s economic strength. As the US accounting
policies are becoming increasingly conservative — e.qg.
the introduction of fair-value goodwill accounting
in 2001, which leads to impairment losses in times
of recession without later permitting reversals of
impairment losses, or the fact that it is not possible to
capitalise research expenses — reported earnings may
underestimate the real earnings potential of a company.

For this reason, Siegel recommends using alternative
and less conservative earnings indicators, such as the
NIPA earnings (National Income and Product Accounts)
published by the Bureau of Economic Analysis, which
reflect the earnings of all US companies and also take
into account the income generated abroad.

The higher NIPA earnings would indeed relativize the high
CAPE levels of recent years. Nevertheless, this approach
is also open to controversy: NIPA earnings represent the
entire US economy and not only the S&P 500, which has
a different composition. There is also no comparable
long history for NIPA earnings to empirically prove this
theory, as they are regularly revised and updated®.
What's more, changes in accounting standards are not
something new to the last few decades and CAPE’s
concept of cyclical earnings adjustment only adds value
after smoothing for exceptional earnings.
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2.3.  CAPE criticism IIl:
fundamental methodological weaknesses

In addition to declining payout ratios and differing
accounting standards, the comparability of CAPE
can also be limited by structural changes in the index
composition. The presumption that an average 10-year
level of profit adequately reflects the earnings potential
of a market assumes a stable market structure. However,
this is not always the case in smaller countries or in
phases of structural change. Take the MSCI Greece for
example, which had a CAPE value of 2 in May 2015: the
number of companies in the MSCI Greece has fluctuated
over the last 10 years between a high of 21 in 2005
and a low of 2 in 2013. In the face of such variations,
the question is whether the aggregate corporate
profits of these different companies adequately reflect
the earnings strength of the 10 companies currently
represented in the index, and to what extent a return
to the 10-year average is realistic, given that it was
greatly determined by the high profits of a now defunct
financial industry. A comparison with the broader and
more structurally stable MSCI Greece Investable Market
Index (IMI), with a CAPE valuation that is six times

higher, gives a reason for doubt (Figure 3)’.

This suggests that it might be wiser to use alternative
indicators to CAPE in markets undergoing structural
changes. In any case, we need to ask ourselves why
CAPE should be any better at forecasting future returns
than other fundamental indicators. It does indeed seem
plausible that CAPE is superior to classic price-to-earnings
and price-to-cash-flow ratios, due to the high volatility
of profits and cash flows. Also dividend yields (DY) can
hardly be considered as a reliable indicator, given their
constant decline in the US over the past few decades,
thus, contradicting the mean reversion assumption that
is necessary for this forecast. Furthermore, international
dividend policies vary considerably.



2. Criticism on the CAPE approach
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Figure 3: The left chart shows the number of constituents of the MSCI Greece since 05/2005. The right chart shows the CAPE of the MSCI Greece and MSCI Greece Investable Market Index
(IMI). The more stable Investable Market Index (IMI) had more than 20 constituents at all times. Source: MSCI and own calculations.

What is not clear is the extent of the relationship bet-
ween the price-to-book ratio (PB) and future stock mar-
ket returns. Price-to-book ratios are not just considered
to be a frequently used value proxy at a company level,
book values are also subject to much milder fluctuati-
ons than corporate earnings. This makes both a 10-year
smoothing of the book value as well as the related pro-
blematic assumption of a constant market structure over
the past decade unnecessary. Hence, there are plausible
theoretical reasons for also taking PB into account in
determining the long-term stock market outlook.

In summary, looking at the criticisms mentioned above,
there are primarily three questions which need to be
reviewed empirically below:

Is it also possible to see a relationship between

CAPE and subsequent long-term returns in in-
ternational markets, and how big are the regional dif-
ferences?

Does the adjustment for different payout ratios
improve the significance of CAPE and its inter-
national comparability?

Does CAPE enable more dependable earnings
forecasts than other key indicators, even when
considering the impact of structural changes?

When looking at historical data, it is almost impossible
to say to what extent accounting changes in the US mar-
ket affect CAPE's ability to forecast S&P 500 develop-
ments. For this reason, this issue will not be pursued in
the following empirical analysis.
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Empirical analysis

3.1. Data sources

This research is based on all MSCI Country indexes
that have at least 30 years of EPS data available for the
period December 1969 to May 2015. As CAPE needs
a 10-year earnings average and the results of the
various indicators should be comparable, all valuations
begin in December 1979. For all indicators that do
not presume a 10-year smoothing of the underlying
fundamental indicator, out-of-sample data for up to
10 years is also provided for analysis. This paper looks
not only at CAPE, as calculated by Shiller [2015], and
CAPE_adj, which is adjusted for payout ratios, but also
at all common fundamental indicators available from
MSCI: in addition to the classic price-to-book ratio
(PB), it also considers the price-to-earnings ratio (PE),
the price-to-cash-flow ratio (PC) and the dividend yield
(DY). Negative fundamental indicators are not included
in this research®.

Insofar as possible, the paper draws on S&P 500 data
from Shiller [2015] as this stretches back to 1881. In
order to illuminate possible differences between the
MSCI USA and the S&P 500, figures for both are given
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as of 1979.Depending on the indicator, the countries are
divided into two groups. “MSCI Countries” incorporates
all monthly observation values of the 17 MSCI Country
indexes. In addition, whenever data is also available
for the S&P 500 since 1881, this paper also includes a
second “All Countries” group, which includes the S&P
500 since 1881 rather than the MSCI USA since 1979.

In order to gauge the relationship among fundamental
indicators and long-term subsequent returns, existing
research generally looks at fixed forecast periods of
10 or 15 years. As realised subsequent returns depend
to a large extent on the valuation at the end of the
forecasting period, and even relatively stable indicators
such as CAPE regularly fluctuate between 10 and 25,
point-to-point forecasts can hide the true relationship.
Consequently, we evaluate subsequent long-term
returns based on the average subsequent returns for a
period of 10 to 15 years, adjusted for inflation, including
dividends and in local currency®. The inflationary
adjustment is based on regional consumer price indexes
retrieved from Datastream.

Below, we take a closer look at the relationship
between valuations and subsequent long-term returns
for the cyclically adjusted CAPE, the CAPE adjusted
for changing payout ratios (CAPE_adj) and the price-
to-book ratio. In the interest of clarity, the results of
the other fundamental indicators are analysed in the
summary.

3.2. CAPE

In the largest available data sample — “All Countries”,
which includes 16 MSCI Country indexes from 1979 to
2015, as well as the S&P 500 for the period 1881-2015
— an average CAPE of 20.1 was measured. However,
the average CAPEs for the 17 individual countries vary
significantly from 14.8 in the Netherlands to 43.2 in
Japan, with a relative standard deviation of 31.7% across
all the countries. Differences among the countries and
the average CAPE of 16.6 in the S&P 500 since 1881
might be partially explained by a short time period from
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Start Maximum 75%
Australia Dec. 1979 30.2 19.8
Belgium Dec. 1979 31.9 19.6
Canada Dec. 1979 60.1 27.7
Denmark Dec. 1979 64.8 30.7
France Sep. 1981 57.4 27.3
Germany Dec. 1979 57.4 23.0
Hong Kong Okt. 1990 33.0 20.4
[taly Apr. 1994 53.5 25.6
Japan Dec. 1979 91.5 60.3
Netherlands Dec. 1979 37.9 16.4
Norway Dec. 1979 29.1 18.4
Singapore Dec. 1982 38.1 27.2
Spain Jan. 1990 39.6 2333
Sweden Dec. 1979 81.0 26.4
Switzerland Dec. 1979 56.9 25.8
UK Dec. 1979 26.9 18.0
USA Dec. 1979 45.6 24.4
S&P 500 since 1979 Dec. 1979 44.2 26.1
S&P 500 since 1881 Jan. 1881 442 20.1
MSCI Countries Dec. 1979 91.5 24.6
All Countries 91.5 23.6

Relative standard deviation (all countries)

Median Mean 25% Minimum
16.5 17.2 14.3 7.7
14.6 15.4 11.2 4.8
19.4 21.4 14.5 6.0
241 24.5 14.1 4.0
19.5 21.9 14.5 6.1
17.9 20.6 15.1 7.8
18.7 18.3 15.8 8.5
21.5 22.1 10.2 6.2
38.1 43.2 23.9 15.8
12.6 14.8 10.5 4.6
14.1 15.7 12.2 6.8
21.8 22.1 16.6 9.8
15.6 18.3 12.3 6.4
20.6 23.0 16.8 4.8
19.6 21.9 15.6 7.1
15.0 15.3 12.6 6.0
19.6 20.3 14.1 6.4
21.1 214 15.2 6.6
16.0 16.6 11.7 4.8
18.3 21.0 13.6 4.0
17.7 20.1 13.2 4.0
30.3% 31.7%

Figure 4: The table shows the CAPE distribution by country for the observation period from the start of data (“Start”) to 05/2015. The “Maximum” (“Minimum") represents the maximum
(minimum) monthly CAPE, “75%" (“25%") the 75th (25th) percentile. The arithmetic average (“Mean") is shown in addition to the “Median”. “MSCI Countries” contains all countries except
for the S&P 500, whereas “All Countries” contains the S&P 500 since 01/1881 instead of the MSCI USA. To ascertain the distribution of the regionally different average valuation levels, the
table contains the relative standard deviation of the 17 average of all countries included in the group “All Countries”. Average valuation levels that have not occurred in the S&P 500 in any
sequential 35-year periods since 01/1881 are marked bold (Italy, Singapore and France are not outliers but their CAPE lies beyond the S&P 500 range because data availability made it necessary
to calculate them for shorter time periods). The grey rows “USA” (MSCI USA), “S&P 500 since 1979" (S&P 500 since 12/1979 based on Shiller data) and “MSCI Count.” (only MSCI Countries)
are shown for informational purposes only and are not included in “All Countries”. Source: MSCI, Shiller [2015] and own calculations.

1979 to 2015, which covers only 35 years. If considering
the average CAPE for the S&P 500 for all rolling 35-year
periods since 1881, then here, too, the average CAPEs
range from 12.3 to 21.4. As such, the large majority of
mean values measured for each of the countries have
already been seen in comparable time periods in the
S&P 500. Only Denmark and Japan deviate markedly
from the US experience (Figure 4).

Overall, we see strong regional differences and a
tendency to higher valuations than in the S&P 500
since 1881. Both the US stock market and the “MSCI
Countries” group had an average CAPE of just over 20
for the period 1979-2015, a valuation premium of some
30% compared to the S&P 500's average CAPE of 16.6
since 1881. This could be the result of below average
stock market returns or higher fair valuation levels
due to regional or period-specific features. In order to
answer this question, this paper will now look at the

relationship between CAPE and the average returns
over the subsequent 10 to 15 years.

In all countries a relationship between fundamental
valuation and subsequent long-term returns can be
observed. With the exception of Denmark, a low CAPE
of below 15 was always followed by greater returns than
a high CAPE. Despite the differing and comparatively
shorter periods of time looked at, with only two
independent 10-15-year periods, and despite the
different accounting standards and regional differences,
the following can be said of all 17 countries: in the “All
Countries” group based on 4889 observation periods,
attractive CAPE levels of below 10 were followed by
average capital growth of 11.7% p.a. over the following
10 to 15 years. The majority of the subsequent returns
ranged from 9.9% to 13.9%, and even in the least
favourable case (Canada) real subsequent returns of
4.9% p.a. were measured (Figure 5).
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Figure 5: The table shows the average returns (median, “Med") over the subsequent 10-15 years depending on the CAPE in each country as well as the statistical relationship by reference to
“R2" and the correlation (“Cor”). All returns are measured in local currency, incl. dividends, annualised and inflation-adjusted (using local CPI indexes from Datastream). The analysis of the
single countries spans the time frame from 12/1979 to 05/2015 insofar fundamental and performance data was available (Source: MSCI, own calculations). For the USA, data starting from
01/1881 (Source: Shiller [2015]) was additionally considered. The last performance time frame is the period from 05/2000 to 05/2015. The row “All Countries” spans all 4889 months in
the sample (“#"). The “Max” and “Min” columns represent the maximum and minimum of returns observed in the country, “75%" (“25%") the 75th (25th) percentile of real 10-15 years
returns. The grey rows “USA"” (MSCI USA), “S&P's. 1979" (S&P 500 since 12/1979 based on Shiller data) and “MSCI Count.” (only MSCI Countries) are shown for informational purposes only
and are not included in “All Countries”. The “R2 A" column indicates the extent to which the R2 of “All Countries” changes without the respective country.

While attractive valuations were followed by high
returns, CAPE levels of more than 30 led to low returns
of 0.5% on average. The Japanese stock market stands
out because of the low correlation to other stock
markets, the above-average CAPE of partially over 50
and extremely negative subsequent returns. Thereby
Japan improves the international relationship between
CAPE and subsequent long-term returns (Figure 6). Not
including the Japanese stock market would considerably
weaken the coefficient of determination (R2) of “All
Countries” decreasing it by 0.07 to 0.42.

In comparison, the S&P 500, Sweden and Denmark
tend to reduce the relationship between CAPE and
subsequent long-term returns. If these markets were
not included, the R2 of “All Countries” would increase
t0 0.69. The negative contribution of the S&P 500 stems
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from the lower valuations between 1881 and 1979. In
the case of Sweden and Denmark, structural changes
might explain the weakened relationship.

Since CAPE puts the current price in relation to the
average earnings of the previous 10 years, it seems
probable that the significance of the indicator, as well
as its comparability with its own history and other
countries, is reduced when the index is exposed to
structural changes, for example, as a result of substantial
changes to industry weightings or fluctuating index
constituents, or when earnings growth rates diverge
considerably.

In fact, Denmark recorded average annual earnings
growth of 3.2% for the period 1969-2015, which is
significantly higher than the 1.8% recorded by the S&P
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Figure 6: This chart shows the relationship between CAPE and the returns of the subsequent 10-15 years for the periods 01/1881-05/2015 (S&P 500) and 12/1979-05/2015 (other MSCI
Countries). The three countries that had the highest absolute effect in terms of “R2 A”, as well as Japan, have been highlighted. All return data is adjusted for inflation, in local currency, incl.
dividend income and annualised. The regression function applies to “All Countries”. Source: S&P 500: Shiller [2015], other countries: MSCI and own calculations.

500 for the same period. Moreover, the number of the weighting of the healthcare sector increased from
constituents in the MSCI Denmark declined from over 20 10% to 60%. When an index is subject to such major
in 1994 to just 11 in 2011 (Figure 7). During this period, structural shifts, it is questionable whether the profit
EPS growth A vs. US EPS Number of stocks in MSCI Country index

MSCI Country (1969-2015) growth since 1871 Mininum Maximum Difference

Australia 1.6% 0.2% 47 89 47 %

Belgium 1.0% 0.8% 11 22 50%

Canada 2.0% 0.2% 76 119 36%

Denmark 3.2% 1.4% 11 25 56%

France 0.8% 1.0% 54 78 31%

Germany 1.9% 0.0% 45 69 35%

Hong Kong 5.1% 3.2% 28 54 48%

Italy 1.9% 0.1% 23 68 66%

Japan 1.4% 0.5% 266 398 33%

Netherlands 0.9% 1.0% 19 27 30%

Norway 3.7% 1.8% 8 25 68%

Singapore 3.8% 2.0% 27 41 34%

Spain 1.8% 0.1% 22 35 37%

Sweden 5.8% 4.0% 28 49 43%

Switzerland 1.9% 0.1% 31 55 44%

UK 1.1% 0.7% 102 160 36%

USA 1.9% 0.1% 316 638 50%

Figure 7: The real geometric earnings growth rates of the MSCI Country indexes were calculated on a per annum basis in local currencies from 12/1969 to 05/2015. The minimum and
maximum numbers of constituents as well as the percentage “Difference” in the MSCI indexes are based on the time frame 03/1994-05/2015 (depending on data availability). Source: MSCI
and own calculations. The “A vs. US EPS growth since 1871" displays the deviation from the earnings growth of the S&P 500 for the period 01/1871-05/2015 (1.8%). Source: Shiller and
own calculations.
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level of the past 10 years can be at all representative
for the future and whether CAPE can assess the
fundamental strength of a market in a meaningful way.

Deviations of more than 1 percent from the US ear-
nings growth were not just seen in Denmark but also in
Hong Kong, Norway, Singapore and Sweden. Removing
these countries from the study would increase the R2
of “All Countries” from 0.49 to 0.58. The same result
is achieved if all markets that have undergone sector
changes of over 10% in the last two decades are re-
moved — that is Australia, Belgium, Canada, Denmark,
Italy, Netherlands, Norway and Sweden. The overall
relationship is improved to a similar extent if markets
are removed that have repeatedly stood out in terms of
earnings growth, sectoral changes and company figu-
res. Therefore, the findings suggest that the quality of
CAPE-based forecasts diminishes with increasing struc-
tural change within a market.

From an investor’s point of view, it is not only relevant
to have a reliable estimate of possible returns but also of

-5.7% -5.2%

-70.8%

8 8% 11.1%
- o115 -12.4% _13 6o
-40%
-51.0%
-60%
-63.9%
80% W 9 Max.drawdown over 3 years
B @ Max. drawdown over 15 years
Max. drawdown over 3 years
0-10 10-15 15-20

future market risks, especially in the form of maximum
losses. Thus, the question is whether the CAPE valua-
tion can also be used to forecast risks. The following
section examines the maximum drawdowns depending
on CAPE for “All Countries” over the subsequent 3 and
15 years respectively.

As illustrated in Figure 8, losses of more than -50% over
the following three years were observed in all valua-
tion intervals. Hence, an attractive valuation does not
necessarily provide protection against major losses on
the stock market. Nevertheless, the maximum draw-
downs increase significantly as the valuation increases.
In the worst case, a CAPE level of less than 10 was
followed by a setback of -51.0% over the next three
years, whereas higher CAPE levels of over 30 saw dis-
proportionately higher setbacks of -76.8%. The average
maximum drawdowns over the subsequent 3 and 15
years respectively exhibit the same relationship: higher
valuations are accompanied by higher downside risks.
Unsurprisingly, this is also true for each individual mar-
ket as the correlation between CAPE and stock market

-23.1% -22.3%
-27.5%
-39.5%
-72.7% K 0
74.4% 76.8%
20 -25 25-30 >=30

Figure 8: The chart shows the relationship between CAPE and the following maximum drawdown in “All Countries” in the period from 01/1881 to 05/2015 (S&P 500) and 12/1979-05/2015
(other MSCI Countries). The maximum drawdown over 3/15 years describes the maximum loss an investor could have suffered over the next 3/15 years, assuming an investment was made on
the valuation date. All returns are inflation-adjusted, in local currency, incl. dividend income. Source: S&P 500: Shiller [2015], other countries: MSCI as well as own calculations.
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development is rather strong. The fact that this applies
to “All Countries” is an evidence of an internationally
comparable relationship.

In summary, we have not only been able to establish
a relationship among CAPE and subsequent long-term
returns as well as risk exposures in the S&P 500 since
1881 but also a strong link with international markets
since 1979. As the observation period comprises only
two independent 10-15-year periods, it is difficult to say
whether different countries have different fair CAPE le-
vels. Given that similar valuations generally led to similar
long-term returns and potential losses, and globalisation
leads to a harmonisation of accounting standards and
investor behaviour, it seems likely that an internationally
comparable relationship does indeed exist — at least in
markets with a constant and comparable structure. In
general, the comparability with a country’s own history
and among countries seems to decrease with structural
changes. For this reason, the following section takes
a look at whether CAPE becomes more reliable as an
indicator once adjusted for different payout ratios.

m CAPE (average 16.6)

40

30

i

2

o
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-\ f ik \
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3.3  CAPE adjusted for different
payout ratios (CAPE_ad])

CAPE_adj, which is a version of CAPE that also takes
into account changes in different payout ratios, sets
the market price in relation to a theoretical total return
EPS-index with a constant payout ratio of 0%, assuming
complete reinvestment of corporate profits or complete
share buybacks. The reinvestment of all corporate profits
leads to higher earnings growth rates and to valuations
about 20% higher than classic CAPE (Figure 9).

In line with the prior findings, the average CAPE_ad]
of the S&P 500 since 1979 quotes at 24.2, well above
its historical average of 20.1 since 1881. However, this
overvaluation of 20% is still lower than CAPE's 29%. As
such, approximately one-third of the comparatively high
valuations in recent decades could be attributed to chan-
ges in dividend policy. However, does the adjustment im-
prove the comparability among different stock markets?

In “All Countries”, an average CAPE_adj of 23.1 was

W payout-adjusted CAPE_adj (average 20.1) M

1956 1971 1986 2001

Figure 9: The chart displays CAPE in comparison to CAPE_adj in the S&P 500 for the period 01/1881-05/2015. The averages provided refer to the entire period. Source: Shiller [2015] and

own calculations.
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Start Maximum 75%
Australia Dec. 1979 35.7 23.7
Belgium Dec. 1979 384 23.7
Canada Dec. 1979 65.1 30.5
Denmark Dec. 1979 67.9 334
France Sep. 1981 62.3 30.8
Germany Dec. 1979 62.0 25.6
Hong Kong Oct. 1990 39.0 24.0
Italy Apr. 1994 58.9 29.7
Japan Dec. 1979 96.3 63.6
Netherlands Dec. 1979 42.4 19.7
Norway Dec. 1979 33.3 21.0
Singapore Dec. 1982 41.0 29.6
Spain Jan. 1990 453 26.6
Sweden Dec. 1979 86.5 29.3
Switzerland Dec. 1979 61.5 28.0
UK Dec. 1979 30.8 21.3
USA Dec. 1979 49.6 26.6
S&P 500 since 1979  Dec. 1979 48.1 28.5
S&P 500 since 1881  Jan. 1881 48.1 239
MSCI Countries Dec. 1979 96.3 27.7
All Countries 96.3 26.8

Relative standard deviation (all countries)

Median Mean 25% Minimum
20.4 20.8 17.7 9.7
18.2 19.2 14.7 5.7
22.1 24.2 17.2 7.4
25.9 26.8 16.7 5.2
21.6 24.8 17.5 8.4
20.3 23.0 17.1 9.4
21.9 21.5 18.8 10.1
24.7 25.3 12.6 7.7
39.7 45.5 26.3 18.1
15.2 17.7 13.2 6.3
16.7 18.0 14.3 8.4
24.1 24.4 18.3 10.5
18.7 21.6 15.3 8.2
23.9 25.8 19.2 6.2
21.7 24.1 17.5 8.3
18.0 18.2 15.2 8.0
22.3 23.1 17.4 8.3
24.0 24.2 18.1 8.4
19.9 20.1 15.2 6.6
21.1 23.8 16.3 52
20.8 23.1 16.0 5.2
24.7% 26.9%

Figure 10: The table shows the CAPE_adj distribution by country for the observation period from the start of data (“Start”) to 05/2015. The “Maximum” (“Minimum”) represents the maxi-
mum (minimum) monthly CAPE_adj, “75%" (“25%") shows the 75th (25th) percentile. The arithmetic average (“Mean”) is shown in addition to the “Median”. “MSCI Countries” contains
all countries except for the S&P 500, while “All Countries” contains the S&P 500 since 01/1881 instead of the MSCI USA. To ascertain the distribution of the regionally different average
valuation levels, the table contains the relative standard deviation for the 17 average of all countries included in the group “All Countries”. Average valuation levels that have not occurred
in the S&P 500 in any sequential 35-year periods since 01/1881 are marked bold (Italy and France are not outliers but their CAPE_adj lies beyond the S&P 500 range because data availability
made it necessary to calculate them for shorter time periods). The grey rows “USA"” (MSCI USA), “S&P 500 since 1979" (S&P 500 since 12/1979 based on Shiller data) and “MSCI Countries”
(only MSCI Countries) are shown for informational purposes only and are not included in “All Countries”. Source: MSCI, Shiller [2015] and own calculations.

measured, whereas the indicator varied significantly across
individual countries, ranging from 17.7 in the Netherlands
to 45.5 in Japan. The majority of the average values have
already been observed in similarly long 35-year periods in
the S&P 500 since 1881, where CAPE_adj ranged from
16.1 to 24.2. Nevertheless, Canada, Denmark, Japan,
Singapore and Sweden have all quoted average adjusted
CAPEs not yet seen in the S&P 500 (Figure 10).

The average CAPE_adj of all the countries, with a relative
standard deviation of 26.9%, was less volatile than the
average CAPE deviation of 31.7%. This might mean that
adjustment for payout ratios increases the international
comparability of CAPE.

Analysis of the forecasting ability of CAPE_adj seems
unable to confirm this (see Appendix 1). The relationship
between CAPE_adj and long-term subsequent returns
is largely comparable with that of CAPE, i.e. attractive
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valuations were followed by significantly higher returns
than were high valuations. Nevertheless, CAPE_ad]
shows no signs of superiority to ordinary CAPE either in
terms of R2 or correlation. This holds for both individual
countries, where R2? deteriorated in 9 out of the 16
countries, and the two groups.

Even the drawdowns depending on the valuation do not
reveal any significant differences to CAPE and, therefore,
are not shown. As a result, there was no empirical
evidence for the superiority of CAPE_adj.

3.4. Price-to-book ratio (PB)

The PB sets the price of a country index in relation to
the accumulated book values of all companies included
in that index. As there is no PB available for the S&P
500 since 1881, the following valuations are based solely



3. Empirical analysis

PB distribution in all countries

Start Maximum 75% Median Mean 25% Minimum

Australia Dec. 1979 3.2 2.1 1.8 1.8 1.5 0.8
Belgium Dec. 1979 3.5 2.1 1.6 1.6 1.3 0.5
Canada Dec. 1979 3.3 2.1 1.8 1.9 1.5 0.8
Denmark Dec. 1979 5.4 2.7 2.1 2.2 1.5 0.5
France Sep. 1981 4.6 2.2 1.6 1.8 1.4 0.6
Germany Dec. 1979 4.5 2.2 1.8 1.9 1.5 1.0
Hong Kong Oct. 1990 3.3 1.8 1.6 1.6 1.3 0.8
Italy Apr. 1994 4.3 2.3 1.8 1.8 1.0 0.6
Japan Dec. 1979 5.2 2.3 2.0 2.2 1.6 0.9
Netherlands Dec. 1979 4.2 2.3 1.7 1.8 1.2 0.5
Norway Dec. 1979 34 2.0 1.7 1.8 1.5 0.9
Singapore Dec. 1982 2.6 1.9 1.7 1.7 1.5 0.8
Spain Jan. 1990 3.6 2.6 1.6 1.9 1.3 0.8
Sweden Dec. 1979 6.2 2.5 2.2 2.2 1.7 0.5
Switzerland Dec. 1979 5.3 2.8 2.2 2.3 1.5 0.8
UK Dec. 1979 4.2 2.4 1.9 2.0 1.7 0.8
USA Dec. 1979 5.8 2.9 2.4 2.5 1.9 1.0
MSCI Countries 6.2 2.3 1.8 2.0 1.4 0.5
Relative standard deviation (MSCI Countries) 12.8% 12.6%

Figure 11: The table shows the PB distribution by country for the period from the start of data (“Start”) to 05/2015. The “Maximum” (“Minimum®”) represents the maximum (minimum)
monthly PB, “75%" (“25%") shows the 75th (25th) percentile. The arithmetic average (“Mean”) is shown in addition to the “Median”. “MSCI Countries” comprises all the listed countries. In
order to better judge the volatility of the regionally divergent average valuations, we have also given the relative standard deviation (coefficient of variation) for the Mean values and Medians
of the 17 MSCI Countries. Source: MSCI and own calculations.

Relationship between PB and average real returns of the subsequent 1
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Figure 12: The table shows the average returns (median, “Med") over the subsequent 10-15 years depending on the PB by country as well as the statistical relationship by reference to “R2"
and the correlation (“Cor"”). All returns are measured in local currency, incl. dividend income, annualised and inflation-adjusted (using local CPI indexes from Datastream). The analysis of the
single countries spans the time frame from 12/1979 to 05/2015 insofar fundamental and performance data (for purposes of comparison, for both PBs and CAPE) was available (Source: MSCI,
own calculations). The last performance time frame is the period from 05/2000 to 05/2015. The row “MSCI Count.” (only MSCI Countries) spans all 3702 months in the sample (“#"). The
“Max" and “Min” columns represent the maximum and minimum of returns observed in the country, “75%" (“25%") the 75th (25th) percentile of returns. The column “R2 A" indicates the
extent to which the R2 of “MSCI Count.” changes without the respective country.
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on MSCI data. For the period 1979-2015, the “MSCI
Countries” group average PB was 2.0, although there
were regional differences, ranging from 1.6 in Hong Kong
to 2.5 in the US market. However, the relative standard
deviation of the average valuations of the 17 MSCl indexes
is less pronounced, at 12.6%, than with CAPE (31.7%)
and CAPE_adj (26.9%), which suggests a more stable
relationship (Figure 11).

The relationship between PB and subsequent long-term
returns appears to be similar to that of CAPE. Both in
all the individual countries and in “MSCI Countries”, low
valuations were followed by much stronger returns than
high valuations (Figure 12). In contrast to CAPE, extremely
high valuations were not just seen in Japan but in several
markets. While the Japanese data definitely improves the
relationship between CAPE and subsequent long-term
returns, removing the Japanese stock market from the
calculation would have had no real impact on PB results.

As MSCI book values for several markets have been
available since 1974 and PB does not require a 10-year
smoothing, in contrast to CAPE, out-of-sample data for

20%
15%
10%
5%
0%
-5%

-10%
0 1 2

the period 1974-1979 is available for PB. The consideration
of this additional data leads to largely similar results. The
0.5 R2 remains at a high level (Figure 13).

With regard to risk exposure, we see the same
phenomenon as with CAPE — higher valuations signal
higher risk of losses. In this way, market phases with
PB less than 1 saw drawdowns of, on average, only
5.2% over the following three years. Where PB was
over 3, investors had to reckon with far higher average
drawdowns of 29.8% (Figure 14).

3.5, Summary with respect to PE, PC and DY

The relationship between the fair valuation and long-term
subsequent returns for both CAPE and PB is very similar.
This outcome also becomes evident in the MSCI data for
1979-2015. In order to guarantee higher comparability
among the results of these two indicators, it is neces-
sary to analyse the least and the most expensive 10%
of all months observed, instead of using intervals with
fixed indicators that have different numbers of signals as

Out-of-sample « MSCI Countries
Sweden « Denmark
« Japan ——Log (incl. out-of-sample)

—Log (MSCI Countries)

oo 00
y =-0.081In(x) + 0.1219
R? = 0.554
3 4 5

Figure 13: The chart displays the relationship between PB and the returns of the subsequent 10-15 years for the period 12/1979-05/2015. The two countries that had the highest absolute
effect in terms of “R2 A”, as well as Japan, are highlighted as examples. All returns are adjusted for inflation, in local currency, incl. dividend income and annualised. The black regression
function applies to “MSCI Countries”. Out-of-sample data (that is to say data from 12/1974-12/1979 and data since 12/1979 for which no CAPE was available) is shown in light blue and the
regression function for all in and out-of-sample data is light grey. Source: MSCI and own calculations.
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Figure 14: The chart shows the relationship between PB and the following maximum drawdown in “MSCI Countries” in the period from 12/1979 to 05/2015. The maximum drawdown over
3/15 years describes the maximum loss an investor could have suffered over the next 3/15 years, assuming an investment was made on the valuation date. All returns are inflation-adjusted,

in local currency and incl. dividend. Source: MSCI and own calculations.

in previous analysis. Looked at this way, the 10% of
months with the lowest CAPE in all 17 MSCI Countries
were followed by average real returns of 13.3% over the
subsequent 10 to 15 years. For CAPE_adj and PB, it was
12.5% and 13.6% respectively. Similarly, when looking
at the most expensive 10% of all months, returns of on
average 0.1-0.5% followed subsequently.

The average drawdowns on both high and low valuati-
ons are comparable for all three indicators. Thus, there

@ Performance 10-15 years

is neither empirical evidence that CAPE_adj is superior
to CAPE nor that PB is inferior to it (Figure 15).

On the contrary, the results may even suggest that PB
is superior to CAPE. Not only were attractive valuations
followed by higher returns and smaller drawdowns than
with CAPE but also the average PBs in the 17 MSCI
Countries since 1979 showed much less fluctuation,
with a relative standard deviation of 12.6%, which is
clearly less than that of CAPE (30.9%). This may speak

© Drawdown 15 years

MSCI Countries Rel. stand.

1979-2015 Average deviation TOP 10%
CAPE 21.0 30.9% 13.3%
CAPE_adj 23.8 26.5% 12.5%
PB 2.0 12.6% 13.6%
PE 21.3 38.1% 12.4%
PC 8.9 24.4% 13.2%
DY 3.2 31.2% 13.1%

LOW 10% TOP 10% LOW 10%
0.5% -4.0% -44.1%
0.1% -4.0% -44.4%
0.5% -3.5% -42.3%
2.6% -7.7% -31.3%
2.1% -4.5% -39.1%
1.1% -4.2% -38.5%

Figure 15: The table shows the average valuations (“Average”) of all evaluated indicators of the 17 MSCI indexes for the period 12/1979-05/2015. “Rel. stand. deviation” corresponds to the
relative standard deviation of the averages of the 17 countries for this period. For the most favourable 10% of all observations (“TOP 10% “) the average returns of the following 10-15 years
("@ Performance 10-15 years”) and the average maximum “@ Drawdown 15 years” over the following 15 years are given for each indicator, as well for the least attractively valued 10% of
all observations (“LOW 10%"). All returns are adjusted for inflation, in local currency and incl. dividend income. Source: MSCI and own calculations.
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R2 CAPE CAPE_adj
Australia 0.85 0.84
Belgium 0.67 0.56
Canada 0.01 0.01
Denmark 0.23 0.26
France 0.69 0.64
Germany 0.85 0.85
Hong Kong 0.90 0.89
[taly 0.98 0.99
Japan 0.90 0.87
Netherlands 0.90 0.90
Norway 0.30 0.31
Singapore 0.72 0.68
Spain 0.99 0.98
Sweden 0.78 0.79
Switzerland 0.58 0.58
UK 0.86 0.82
USA 0.83 0.81
S&P 500 since 1979 0.82 0.80
S&P 500 since 1881 0.46 0.43
MSCI Countries 0.58 0.56
All Countries 0.49 0.48

PB

0.86
0.85
0.10
0.35
0.72
0.76
0.90
0.95
0.34
0.93
0.54
0.62
0.88
0.76
0.68
0.94
0.86

0.55

PE PC DY
0.28 0.54 0.43
0.78 0.90 0.92
0.15 0.01 0.02
0.06 0.47 0.23
0.11 0.88 0.70
0.41 0.82 0.70
0.35 0.31 0.83
0.14 0.85 0.22
0.41 0.82 0.94
0.79 0.90 0.87
0.01 0.21 0.20
0.06 0.03 0.66
0.35 0.87 0.91
0.48 0.65 0.53
0.60 0.63 0.62
0.71 0.85 0.72
0.61 0.82 0.84
0.60 - 0.85
0.33 = 0.27
0.33 0.45 0.45
0.28 = 0.30

Figure 16: The table shows the coefficients of determination (“R2”) for the relationship between the indicators listed and the average returns of the following 10-15 years for each. All returns
are adjusted for inflation, in local currency and incl. dividend income. The analysis of the individual countries covers the period 12/1979 to 05/2015. (Source: MSCI, own calculations). For
the US, S&P 500 data from 01/1881 to 05/2015 was used (Source: Shiller [2015], own calculations). The grey rows “USA"” (MSCI USA), “S&P 500 since 1979" (S&P 500 since 1979 based on
data from Shiller) and “MSCI Countries” (only MSCI Countries) are for informational purposes only and not incorporated in “All Countries”. As data for PB and PC is unavailable for the S&P

500, there are no values for “All Countries”.

in favour of a more comparable and stable relationship

internationally.

Again, R2 shows a high degree of consensus between the
three indicators (Figure 16). With an R2 of approximately
0.5 and a correlation of just under -0.7, the strength
of the relationship among these indicators and the
subsequent long-term returns on the stock markets
is comparable to the relationship between the annual
returns of the DAX and the S&P 500 for the period 1973-
2015 (R2 0.47, correlation 0.68). A further comparison:
for the period 1881-2015, the earnings growth in the
S&P 500 and the returns over the subsequent 15 years
showed a much lower correlation (R2 0.13, correlation
0.37). Hence, CAPE and PB enable more reliable long-
term forecasts than correctly estimated long-term
earnings growth rates.

Consistent with the expectations, the link among other
indicators, especially PE and PC, and future returns are
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much weaker than that of CAPE or PB (see Appendix
2-4). These indicators did indeed also show high subse-
guent returns and lower setbacks following low valua-
tions, but the relationship was less significant. As such,
besides "All Countries” and “MSCI Countries”, also in
14 out of 17 individual countries are the PE coefficients
of determination (R2) substantially lower than those of
CAPE. DY and PC performed poorly in comparison to
CAPE both in 11 and 13 individual countries respectively
as well as in all groups of countries. Moreover, both
indicators also did worse than PB in 12 and 13 countries
respectively.

Hence, long-term stock market performance can be
best determined using CAPE and PB. Furthermore, ta-
king both factors into consideration — rather than re-
lying solely on CAPE-based return estimates — has the
theoretical advantage that both the earnings and the
net asset value of a market are included in the valuation.



4. Current return estimates based on CAPE and PB

Current return estimates
based on CAPE and PB

In the following, return estimates for 17 MSCI Investable
Market Indexes (IMI)'°, the S&P 500 and four MSCI
regions are calculated using the findings gathered so
far. This is based on the relationship derived from “All
Countries” between the valuation and the subsequent
long-term returns in each of the largest available data
samples. At first, the expected return for the next 10
to 15 years is estimated using regression functions,
although Denmark’s data is not included in the
regression analysis due to considerable structural breaks
in recent decades.

CAPE as of Perf. forecast PB as of Perf. forecast Average
Country 31/12/2015 10-15 years (CAPE) 31/12/2015 10-15 years (PB) forecast
Australia 15.5 7.7% 1.7 7.5% 7.6%
Belgium 21.0 5.6% 2.3 5.5% 5.5%
Canada 17.1 7.0% 1.6 8.2% 7.6%
Denmark 40.1 1.0% 3.8 2.2% 1.6%
France 16.6 7.2% 1.5 8.4% 7.8%
Germany 18.2 6.6% 1.8 7.4% 7.0%
Hong Kong 14.9 8.0% 1.2 10.3% 9.2%
[taly 12.7 9.1% 1.1 10.6% 9.9%
Japan 26.2 4.0% 1.3 9.4% 6.7%
Netherlands 18.3 6.5% 2.1 6.3% 6.4%
Norway 1.7 9.7% 1.2 9.9% 9.8%
Singapore 1.5 9.9% 1.1 10.6% 10.2%
Spain 1.3 9.9% 1.3 9.4% 9.7%
Sweden 19.8 6.0% 2.2 5.8% 5.9%
Switzerland 22.5 5.1% 2.6 4.9% 5.0%
UK 12.7 9.1% 1.8 7.3% 8.2%
USA 24.6 4.4% 2.7 4.6% 4.5%
S&P 500 259 4.1% 2.8 4.3% 4.2%
World AC 19.5 6.1% 2.0 6.6% 6.3%
Developed Markets 20.5 5.7% 2.1 6.2% 6.0%
Europe 15.5 7.7% 1.8 7.3% 7.5%
Emerging Markets 13.5 8.7% 1.4 9.1% 8.9%

Figure 17: This table shows the valuations of the chosen MSCI Investable Market Indexes as of 31/12/2015, as well as the resultant estimates for real stock market returns in the coming
10-15 years in local currency and incl. dividends. The CAPE regression function (-0.071*In(CAPE)+0.2718) is based on the findings of “All Countries” for the period 01/1881-05/2015 (S&P
500) and for 12/1979-05/2015 (other MSCI countries), excluding Denmark. The regression function for PB (-0.069*In(PB)+0.1135) is based on the findings of “MSCI Countries”, including
out-of-sample data for the period 12/1974-05/2015, excluding Denmark. In contrary to the empirical analysis, the current forecasts are based on the MSCI IMI due to broader and more
representative market coverage (see Endnote no. 10). The CAPE stems from Shiller [2015], whereas the EPS data of the S&P 500 in the time frame 07/2015-12/2015 is complemented using
estimates from Standard and Poors [2015]. Information regarding regions is based on regional MSCI IMI indexes. For example, “World AC" corresponds to MSCI All Country Investable Market
Index. Source for the PB in the S&P 500 as of 31/12/2015 is Bloomberg.
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Subsequent returns using CAPE

Country Max 75% Median 25%
Australia 22.1% 9.1% 7.1% 5.7%
Belgium 14.5% 7.1% 5.4% 3.0%
Canada 18.2% 7.9% 6.4% 4.8%
Denmark 6.7% 2.4% 0.9% -2.2%
France 18.2% 7.9% 6.4% 4.8%
Germany 17.5% 7.7% 6.1% 4.4%
Hong Kong 22.1% 9.1% 7.1% 5.7%
[taly 22.0% 10.9% 8.3% 6.5%
Japan 11.0% 6.1% 4.1% 2.4%
Netherlands 17.5% 7.7% 6.1% 4.4%
Norway 22.0% 12.2% 10.0% 7.3%
Singapore 18.3% 12.9% 10.4% 7.9%
Spain 18.3% 12.9% 10.4% 7.9%
Sweden 15.0% 7.4% 5.4% 3.2%
Switzerland 14.4% 6.8% 5.0% 2.5%
UK 22.0% 10.9% 8.3% 6.5%
USA 12.5% 6.4% 4.3% 2.4%
S&P 500 11.0% 6.1% 4.1% 2.4%
World AC 16.6% 7.6% 5.8% 4.0%
Developed Markets  15.0% 7.4% 5.4% 3.2%
Europe 22.1% 9.1% 7.1% 5.7%
Emerging Markets 22.1% 9.8% 7.7% 6.0%

Subsequent returns using PB
Min  Max 75% Median 25% Min

01%  182% 8.6% 6.8% 52%  -2.1%
21% G 141% 7.6% 5.0% 29%  -3.8%
5% © 19.0% 9.5% 7.3% 57%  -0.9%
6.4%  10.2% 3.1% 2.0% 04%  -6.4%
5% 1 221%
21% © 16.6% 8.3% 6.6% 52%  -2.6%

10.0% 7.8% 6.4% 0.3%

01%  220%  11.6% 9.4% 8.0% 12%
12% : 182%  123%  10.0% 8.4% 3.4%
5% 1 221%  10.4% 8.9% 7.4% 12%
2.1% : 15.0% 8.0% 5.9% 42%  -3.8%
20% © 220%  11.6% 9.4% 8.0% 12%
29%  182%  123%  10.0% 8.4% 3.4%
29% : 221%  10.4% 8.9% 7.4% 12%
21% : 14.4% 7.7% 5.4% 33% -3.8%
2.0% : 10.8% 6.2% 42% 26%  -3.1%
12% : 16.6% 8.3% 6.6% 52%  -2.6%
A45% © 10.6% 5.9% 4.1% 24%  -23%
-1.5% : 10.5% 5.5% 3.8% 19%  -34%
21% : 151% 8.1% 6.2% 4.7% -3.3%
2.1% 1 15.0% 8.0% 5.9% 42%  -3.8%
01% 1 16.6% 8.3% 6.6% 52%  -2.6%
03% : 221%  102% 8.4% 6.8% 12%

Figure 18: Based on comparable valuations, the table shows the subsequent real returns over 15 years in local currency incl. dividends and based on current CAPE (left) and PB (right). For
example: The Australian stock market had a CAPE of 15.5 on 31/12/2015. The comparable valuation interval to a CAPE of 15 (rounded-up to 0 decimal places) plus or minus 10% corresponds
to a CAPE range of 13.5-16.5. In “All Countries” (S&P 500 since 01/1881, other countries not including Denmark since 12/1979) market phases with a CAPE within these intervals were
followed by, at best, yearly returns of 22.1% (“Max") over the following 15 years. The “Median” of all the observed returns was 7.1% and the majority of observations were between 5.7 %
and 9.1% (“25%" and “75%" quartiles respectively). The PB calculations follow the same pattern. In contrast to CAPE, the PB interval was rounded up to one decimal place and the subse-
quent returns were determined using “MSCI Countries”, incl. out-of-sample data excluding Denmark since 12/1974. For example: the Australian PB of 1.7 led to a comparable PB interval of
1.53-1.87. In the MSCI Countries since 12/1974, there were annual losses of, at worst, -2.1% over the following 15 years.

According to Figure 17, the CAPE-based return forecasts
are on average about 10% lower than those of PB.
This is because the PB return forecast is completely
based on the more recent period 1974-2015, which
was characterised by higher valuations. Despite these
differences, in half of the countries the return forecasts
of CAPE and PB differ by less than 10%. E.g. CAPE and
PB forecast returns of 4.1% and 4.3% respectively for
the S&P 500. As long as both earnings and book value
based valuations lead to such similar return forecasts,
the predictions seem far more reliable than in cases with
high deviations, such as Japan. Depending on whether
CAPE or PB is used, long-term return forecasts for
the Japanese market range from 4.0% to 9.4%. Such
differences may mean that projections for this market
are subject to a higher degree of uncertainty.
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Besides forecasting returns using a regression function,
from an investor’s point of view, it is also interesting
to take past market phases with comparable valuations
to today’s markets and see what their historical returns
were. For this purpose, each stock market is assigned
a past CAPE or PB interval that is comparable to its
current valuation, and the historical distribution of stock
returns for the subsequent 15 years is determined using
the maximum available data sample.

As of 31/12/2015, the S&P 500's CAPE is 25.9. In
the past, periods with comparable valuations were
followed by average global returns of 4.1% p.a. over
the subsequent 15 years'?. The majority of 15-year
periods showed returns of 2.4% to 6.1%. Likewise for
the PB of 2.8 similar average global returns of 3.8%



4. Current return estimates based on CAPE and PB

— S&P 500 Total Return Index (nominal, indexed to 31/12/2015)

8.400
Probable S&P 500 corridor using CAPE and PB
6400 .
— Average S&P 500 developement until 2030 based on the past 5.700
Historic worst case scenario 4200
3200 3.100
2.500
1600
1.400
800
Based on fundamental analysis, an S&P 500 of 4200 points
with a range of 3100-5700 points in 2030 seems probable.
Dec-98 Dec-02 Dec-06 Dec-10 Dec-14 Dec-18 Dec-22 Dec-26 Dec-30

Figure 19: This chart shows the nominal S&P 500 since 12/1998, adjusted for inflation. As of 31/12/2015, the S&P 500 has a CAPE of 25.9 and a PB of 2.8. The diagram shows the average
subsequent returns (which followed a comparable valuation worldwide) over 1 to 15 years. The calculation of comparable intervals matches the procedure from Figure 18 (+/- 10%, CAPE
interval is 23.4-28.6, for PB 2.5-3.1), whereas the corridor is calculated using the absolute highest return (For example: The lowest measured 15 years return on a valuation comparable to the
current US-market corresponds to -1.4% and -3.4% for the CAPE and PB respectively. Therefore, the more conservative -3.4% was used.). The light grey corridor (p=50%) reflects 50% of all
observed values, the dark grey 80%. The worst case scenario corresponds to the lowest subsequent return measured for a comparable value. The average S&P 500 development (red) shows

the average of the average subsequent returns using CAPE and PB. All calculations assumed an inflation rate of 1% and reinvestment of dividends.

followed after 1974, connected with a range of 1.9%
to 5.5% (Figure 18). Thus, based on CAPE and PB,
expected returns of 1.9% to 6.1% over the next 15
years are seen to be realistic for the S&P 500. Assuming
a persistent relation, a conservative inflation rate of 1
percent and a reinvestment of dividends, this would
correspond to a probable S&P 500 range of 3,100-5,700
points in 2030. However, the predicted performance
is achieved not through stable market conditions but
fluctuations. These different forms of mean reversion
can be described in terms of scenario analyses. Figure
19 shows the course taken by past equity markets with
comparable valuations over the following 1 to 15 years.

The scenario corridor shown here does not just
permit statements about long-term return potential,
it also provides information about the medium-
term opportunities and risks as well as the limits of
fundamental valuation. By removing outliers (upper and
lower 10% of the observation periods), it is clear to see
that the S&P 500 can register both a fall to 1,300 points

(-35% from the current price level) and rise to 4,100
points (+100%) over a period of three years. From a
historical point of view, the most likely S&P 500 future
performance is depicted in the grey area in Figure 19.

The worst case scenario, with a correction potential to
600 points in three years, corresponds to the lowest-
given subsequent return on a comparable valuation
since 1881. Although the occurrence of this scenario —
based on negative outliers — is unlikely, it gives a rough
indication of the impact that extreme events, such as
world wars or severe depressions (as in 1929), had on
equity markets in the past. Since a level of 6,900 points
for the S&P 500 would be just as (un)likely, the “best
case” scenario is not shown in the Figure above due to
the outlier characteristic.
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Conclusion

Existing research indicates that the cyclically adjusted
Shiller CAPE has predicted long-term returns in the S&P
500 since 1881 fairly reliable for periods of more than 10
years. Furthermore, the results of this paper indicate that
this was also the case for 16 other international equity
markets in the period from 1979 to 2015, and in addi-
tion to this, CAPE also enabled equity market risks to be
gauged. In this manner, low market valuations were not
only followed by above average market returns but also
lower drawdowns. On the contrary, high market valua-
tions led to lower returns and faced higher market risks.

Since CAPE sets the market price in relation to the ave-
rage index earnings of the last 10 years, and thus assu-
mes a mean reversion of earnings, it can be assumed
that the indicator’s ability to predict decreases in the
face of increasing structural changes within the coun-
tries’ index structure. Indeed, evidence of this was found
that small-sized markets with major structural changes or
markets in which earnings growth deviates significantly
from the S&P 500 tend to show weaker relationships. In-
vestors should therefore question CAPE-based forecasts
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in these markets and in case of doubt switch to other va-
luation criteria. In this manner, the price-to-book ratio is a
particularly relevant alternative, as the more stable book
values do not require 10-year smoothing and render the
(not unproblematic) assumption of a comparable market
structure over the preceding 10 years redundant'. The
results of this research do not just support these findings
in theory. Empirically, PB has enabled both returns and
risk to be forecasted since 1979 with accuracy compa-
rable to CAPE. It is hardly surprising that an indicator,
which is frequently used as a value proxy at the stock
level, also correlates to future returns at market level. It
seems likely that the only reason the price-to-book ratio
is not used more frequently in practice is because of mis-
sing data and the resulting inability to verify it empirically.

There are several reasons why a combination of various
indicators would be advisable. Simultaneous considera-
tion of both earnings and the net asset value compon-
ents is especially beneficial since one indicator assumes
a constant market structure over the previous 10 years
and includes pre-war years, and the other indicator does
not assume a constant market structure and considers
the more recent, and possibly, more comparable past.

In addition to the CAPE and PB indicators, price-to-ear-
nings ratio (PE) and price-to-cash-flow ratio (PC) gene-
rally showed a weaker relationship with future returns. It
can be assumed that the ability of PE and PC to reliably
forecast is partially affected by the high volatility of ear-
nings and cash flows. Moreover, shrinking earnings and
cash flows make markets appear unattractive, especially
in crisis periods which are lucrative from an investor’s
perspective. Dividend yields, too, only allowed far less re-
liable return forecasts in the past. This could be due to a
general decline in dividends, which prevented a fair ave-
rage and the mean reversion, thus weakening its fore-
cast quality. The CAPE adjusted for changes in payout
ratios (CAPE_adj) did not improve the predictive power
of CAPE either — neither in the S&P 500 since 1881 nor
in the MSCI Country universe since 1979.



5. Conclusion

Based on the findings, the long-term equity market po-
tential for various markets was determined using CAPE
and price-to-book ratios. Due to the current valuation
as of 31st December 2015, investors with a global port-
folio can probably achieve real returns of 6.3% over the
next 10 to 15 years. Even greater gains can be expected
in European equity markets (7.5%) and in the emerging
markets (8.9%). On a country level, Singapore (10.2%),
Italy (9.9%) and Norway (9.8%) provide the highest
long-term return potential.

Leaving out Denmark, the lowest return potential in the
long-run is predicted for both the S&P 500 as well as the
broader MSCI USA Investable Market Index. Due to the

high valuation of the US stock market, investors can only
expect below-average returns of 4.2-4.5% associated
with a higher drawdown potential.

As stock market returns are subject to high fluctuations,
the S&P 500 was analysed to find out which returns of
the last few decades followed a valuation comparable to
today. This scenario analysis makes an S&P 500 of 3,100
to 5,700 points in 2030 seem probable. However, it be-
comes evident that basic forecasts are subject to uncer-
tainty in the short term. Based on historical experience,
S&P 500 levels of 1,300 to 4,100 would be conceivable
over a period of 3 years.
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Endnotes

'See Siegel [2014] and Dimson, Staunton, Wilmot, McGinnie [2012] for the
returns of various asset classes.

2For example, see Fama, French [1992], Lakonishok, Shleifer, Vishny [1994],
Asness, Moskowitz, Pedersen [2013].

3Cole, Helwege, Laster [1996] came to similar results for price-to-earnings
ratio, price-to-book ratio and dividend yields for the S&P 500 in the period
1927-1994.

“See Malkiel [2015] and Shiller [2000].

The performance indicators take dividend yields into account analogous to
Trevino and Robertson [2002]. This stands in contrast to Campbell and Shil-
ler [1988, 1998, 2001], who examined the correlation based on price data.

SFor further information regarding NIPA earnings, see Hodge [2011] and
Mead, Moulton, Petrick [2004].

’Philosophical Economics [2014b] debates the influence of structural chan-
ges using the example of Irish ISEQ 20.

8Negative indicators occurred in only 53 out of 4889 observation months
(1.1%) for the PE ratio in Denmark, Norway, Italy and Sweden. No remar-
kable long-term subsequent returns were observed, therefore, these values
haven't been evaluated separately.

°The disadvantages of point-to-point predictions related to long-term return
forecasts are discussed in detail by Philosophical Economics [2014a].

9The MSCI Investable Market Indexes (IMI) include small-cap securities, in
contrast to conventional MSCI indexes, and target to cover 99% of the
market's free-float adjusted market capitalization. Consequently, the IMI are
more representative and model the investable security universe more pre-
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cisely. This fact makes these indexes less vulnerable to structural changes,
especially in smaller countries, which can be seen in Figure 3 for Greece. As
IMI EPS data is only available since 1994, the empirical analysis is based on
the standard MSCl indexes. Due to the fact that only relatively large markets,
in which the correlation between the MSCI and MSCI IMI Index is very high,
were examined in this analysis, we assume that the relation is transferable.

""The relation derived from the PB ratio may not be skewed by a change in
the index structure in the previous 10 years, but — as all other indicators
— the PB does not take the differences of valuation between countries re-
sulting from divergent sector structures into account. E.g. as of 31/12/2015,
MSCI Denmark is invested 53.5% in the Healthcare sector, whereas MSCI
World consists of only 13.5%. Considering the fact that the average PB
ratio of the supranational MSCI World Health Care Index (4.6) provides a
90% valuation premium over the MSCI World (2.4) since data recording
has started in 1995, it is questionable if the MSCI Denmark with its high
dependency on the Healthcare sector can revert to an ordinary valuation
level. These sector differences can be taken into account using a sector
adjustment (e.g. http://starcapital.de/download/?file=Research_2015-09_
Sector_Adjusted_Country_Valuation_DK.pdf) in  order to increa-
se the international comparability of fundamental indicators.

2In contrast to the previous analysis, Figure 18 does not show the average
returns over the subsequent 10-15 years but 15 years as this is necessary for
the following scenario analysis.
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Appendix 1: adjusted CAPE

Relationship between CAPE_adj and average real returns of the subsequent 10-15 years (p.a.)
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Figure 20: The table shows the average returns (median, “Med") of the subsequent 10-15 years in relation to CAPE_adj by country as well as the statistical relationship by reference to “R2”
and the correlation (“Cor”). All returns are given in local currency, incl. dividend income, annualised and adjusted for inflation using local CPI price indexes (Source: Datastream). The analysis
of individual countries covers the period 12/1979 to 05/2015, provided that the necessary fundamental and performance data was available (Source: MSCI, own calculations). For the US,
S&P 500 data since 01/1881 was also used (Source: Shiller [2015], own calculations). The last performance period taken into account is the period 05/2000-05/2015. The “All Countries” row
takes all 4889 observations months into account (“#”). The “Min” and “Max"” columns show the minimum and maximum, or rather the “25%"/ “75%" quartiles observed in each country.
The “USA” (MSCI USA), “S&P's. 1979" (S&P 500 since 1979 based on data from Shiller) and “MSCI Count.” (only MSCI Countries) rows, in grey, are for information purposes only and not
incorporated in “All Countries”. The “R2 A” column indicates the extent to which the “All Countries” R2 changes without the inclusion of the respective country.

Relationship between CAPE_adj and average real returns of the subsequent 10-15 years (p.a.)
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Figure 21: The chart shows the relationship between CAPE_adj and the returns of the subsequent 10-15 years for the periods 01/1881-05/2015 (S&P 500) and 12/1979-05/2015 (other MSCI
Countries). The three countries that had the highest absolute effect in terms of “R2 A”, as well as Japan, are highlighted as examples. All returns are adjusted for inflation, in local currency,
incl. dividend income and annualised. The regression function applies to “All Countries”. Source: S&P 500: Shiller [2015], other countries: MSCI and own calculations.
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Appendix 2: price-to-earnings ratio

Relationship between PE and average real returns of the subsequent 10-15 years (p.a.)
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Figure 22: The average returns (median, “Med") over the subsequent 10-15 years in relation to PE are shown by country as well as the statistical relationship by reference to “R2” and the
correlation (“Cor”). All returns are given in local currency, incl. dividend income, annualised and adjusted for inflation. The analysis of individual countries is for the period 12/1979-05/2015,
insofar as the necessary fundamental and performance data (PE and CAPE for comparison) was available (Source: MSCI, own calculations). For the US, S&P 500 data since 01/1881 was also
used (Source: Shiller [2015], own calculations). The final performance period taken into account is from 05/2000 to 05/2015. The “All Countries” row takes into account all 4836 months
observed (“#”). The “Max” and “Min” columns represent the maximum and minimum of returns observed in the country, “75%" (“25%") the 75th (25th) percentile of real 10-15year
returns. The grey rows “USA” (MSCI USA), “S&P's. 1979" (S&P 500 since 1979 based on Shiller data) and “MSCI Count.” (only MSCI Countries) are shown for information purposes only and
not included in “All Countries”. The “R2 A” column indicates the extent to which the R2 of “All Countries” changes without the respective country.
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Figure 23:The relationship between PE and the returns of the subsequent 10-15 years for the period 01/1881-05/2015 (S&P 500) and 12/1979-05/2015 (other MSCI Countries) are shown
in this chart. The three countries that had the highest absolute effect in terms of “R2 A” are highlighted. All returns are adjusted for inflation, in local currency, incl. dividend income and
annualised. The black regression function applies to “All Countries”. The available out-of-sample data (that is data from 12/1969 to 12/1979 and data since 12/1979 that contained no CAPE)
can be seen in light-blue data points, with the light grey regression representing all in and out-of-sample data. Source: S&P 500: Shiller [2015], other countries: MSCI and own calculations.
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Appendix 3: price-to-cash-flow ratio

Relationship between PC and average real returns of the subs ears (p.a.)
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Figure 24: This table shows the average returns (median, “Med") over the following 10-15 years depending on the PC by country as well as the statistical relationship by reference to “R2"
and the correlation (“Cor”). All returns are given in local currency, incl. dividend income, annualised and adjusted based on local CPI indexes (Source: Datastream). The analysis of individual
countries covers the period 12/1979 to 05/2015, insofar as the necessary fundamental and performance data (PC and CAPE for comparison) was available (Source: MSCI, own calculations).
The last performance period is 05/2000-05/2015. The row “MSCI Count.” spans all 3701 months in the sample (“#"). The “Min” and “Max" columns show the observed minimums and
maximums and “75%" (“25%") the 75th (25th) percentile of real 10-15 years returns. The column “R2 A" indicates the extent to which the R2 of “MSCI Count.” (only MSCI Countries)
changes without the respective country.

Relationship between PC and average real returns of the subsequent 10-15 years (p.a.)
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Figure 25: The chart displays the relationship between PC and the returns of the following 10-15 years in the period 12/1979-05/2015. The three countries that had the highest absolute effect
in terms of “R2 A” are highlighted. All returns are adjusted for inflation, in local currency, incl. dividend income and annualised. The black regression function applies to “MSCI Countries”.
The available out-of-sample data (that is data from 01/1970 to 12/1979 and data since 12/1979 that contained no CAPE) can be seen in light-blue data points with a light grey regression
function for in and out-of-sample data. Source: MSCI and own calculations.
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Appendix 4: dividend yield

Relationship between DY and average real returns of the subsequent 10-15 years (p.a.)
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Figure 26: The table shows the average returns (median, “Med") over the subsequent 10-15 years depending on the dividend yield by country as well as the statistical relationship by reference
to “R2” and the correlation (“Cor”). All returns are given in local currency, incl. dividend income, annualised and using local CPI. The analysis of the individual countries is for 12/1979 to
05/2015, insofar as the necessary fundamental and performance data (dividend yields and CAPE for comparison) was available (Source: MSCI, own calculations). The last performance period
is 05/2000-05/2015. The row “All Countries” spans all 4889 months in the sample (“#"). The “Max"” and “Min” columns represent the maximum and minimum of returns observed in the
country, “75%" (“25%") the 75th (25th) percentile of real 10-15 years returns. The grey rows “USA” (MSCI USA), “S&P s. 1979" (S&P 500 since 12/1979 based on Shiller data) and “MSCI
Count.” (only MSCI Countries) are shown for informational purposes only and are not included in “All Countries”. The column “R2 A” indicates the extent to which the R2 of “All Countries”
changes without the respective country.
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Figure 27: The chart displays the relationship between the dividend yield and the returns of the subsequent 10-15 years in the period 01/1881-05/2015 (S&P 500) and 12/1979-05/2015 (other
MSCI Countries). The three countries that had the highest absolute effect in terms of “R2 A” are highlighted. All returns are adjusted for inflation, in local currency, incl. dividend income
and annualised. The black regression function applies to “All Countries”. The available out-of-sample data (that is data from 12/1969 to 12/1979 and data since 12/1979 that contained no
CAPE) can be seen in light-blue data points with a light grey regression function for in and out-of-sample data. Source: S&P 500: Shiller [2015], other countries: MSCI and own calculations.
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Further information

Supplementary and current information regarding interna- Long-term return estimates based on fundamental indicators
tional stock market valuation is available on are available on
starcapital.de/research/stockmarketvaluation starcapital.de/research/CAPE_Stock_Market_Expectations

® World () America

() Europe () Asia

® CAPE (OPE (O PC (O PB
(OPS (DY () RS52W

s N l 24

Information about the author

Norbert Keimling, born 1979, leads the capital markets research section of StarCapital AG.
After studying business informatics, he worked for the quantitative research division of AMB
Generali in Cologne. Since 2004, he has been working for StarCapital AG in Oberursel.

StarCapital provides complete asset management services for their customers based on

: mutual funds. The staff of StarCapital relies on the long-standing stock market experience
’ ‘ of Peter E. Huber and the inhouse capital markets research. Currently, Star Capital manages

assets totalling about EUR 2 billion.

Page 30



Imprint
Published by: StarCapital AG, Kronberger Str. 45, D-61440 Oberursel

Tel: +49 6171 6 94 19-0, Fax: +49 6171 6 94 19-49

Distribution office: ~ StarCapital AG, Kronberger Str. 45, D-61440 Oberursel
Germany: Tel: +49 6171 6 94 19-0, Fax: +49 6171 6 94 19-49
Editorial staff: Dipl.-Wirt. Inf. Norbert Keimling,

Dipl. MSD Jan-André Huber

Email: info@starcapital.de

Place of publication: Oberursel, Germany

Sources: Unless otherwise stated, all figures are produced on
the basis of MSCI, Thomson Reuters Datastream and

Bloomberg.

Note: MSCI. Neither MSCI nor any other party involved in or rela-
ted to compiling, computing or creating the MSCI data makes any
express or implied warranties or representations with respect to
such data (or the results to be obtained by the use thereof), and all
such parties hereby expressly disclaim all warranties of originality,
accuracy, completeness, merchantability or fitness for a particular
purpose with respect to any of such data. Without limiting any
of the foregoing, in no event shall MSCI, any of its affiliates or
any third party involved in or related to compiling, computing or
creating the data have any liability for any direct, indirect, special,
punitive, consequential or any other damages (including lost pro-
fits) even if notified of the possibility of such damages. No further
distribution or dissemination of the MSCI data is permitted without

MSCI's express written consent.

Special note: The information, opinions and forecasts expressed in
this publication are based on analysis reports and evaluations from
publicly accessible sources. However, no guarantee can be accep-

ted for the quality or accuracy of this information. Any liability for

indirect or direct consequences of the published contents is there-
fore excluded. This is especially the case for readers who base their
own investment decisions on our investment analyses and interview
contents. Neither our model portfolios nor our analyses on certain
securities constitute an individual or general invitation, also inclu-
ding any tacit invitation, for replication. Trade suggestions or re-
commendations do not constitute an invitation to buy or sell securi-
ties or derivative financial products. Under no circumstances should
this publication be understood as advice, whether personal or ge-
neral, including any tacit form thereof, since we are merely reflec-
ting our subjective opinion on the basis of published contents. The
opinions expressed in this publication can alter without prior no-
tice. Data on previous performance should not be understood as a
forecast for future performance. In cases in which the management
makes statements on certain securities, we are generally directly or
indirectly invested in these securities as a company, as private per-
sons, acting for our customers or as advisors or managers of funds
that we manage. Thus, any positive share price development after
having made these statements can raise the value of the assets of
our employees or our customers. As a rule, the management of the
company StarCapital AG is invested in its own funds. By examining
the management reports and semi-annual reports on our website
you can establish beyond doubt which securities were contained in
our funds at specific recording dates. The fact sheets on our funds
in our website generally contain current data on all funds and on
the largest fund positions. Information on the equities which St-
arCapital AG holds in its funds and in its managed portfolios and
special assets can be found in our annual and management reports.
All rights reserved. This document is for information purposes only
and does not constitute any invitation to acquire shares. The in-
formation provided should not be understood as recommendation
or advice, it merely offers a brief summary description of key fund
features. The sole basis for the acquisition of shares: the full and
simplified sales prospectus, the management regulations and the
reports. These can be obtained free of charge from StarCapital AG,
your adviser or broker, the paying agents, the responsible custodian
bank or from the management company (IPConcept (Luxemburg)
S.A., 4, rue Thomas Edison, L-1445 Luxembourg). You can find re-
ferences to opportunities and risks as well as tax information in the

latest full sales prospectus.

Date of creation: 21.01.2016. © 2016

Page 31






