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The Cyclically-Adjusted Price Earnings ratio, known as CAPE, is the most commonly used metric for
estimating the long-term expected real return of the stock market. Although the merits of using
cyclically-adjusted earnings were first suggested by Graham and Dodd in their magisterial book
Security Analysis, Professors John Campbell and Robert Shiller share the primary credit for
introducing the use of CAPE to forecast long-term stock market returns in their seminal 1988
research article "Stock Prices, Earnings, and Expected Dividends."

They suggested using a moving average of earnings “because yearly earnings are quite noisy as
measures of fundamental value; they could even be negative while fundamental value cannot be
negative.” And they concluded: “..we think that it can be argued that a long moving average of
earnings is a very natural variable to use to represent fundamental value, and that there are not many
competitors for this role.” While Campbell and Shiller used a 30-year moving average of earnings in
their 1988 paper, over time, CAPE became defined as the price of an index of stocks divided by the
index's inflation-adjusted average earnings over the past ten years.

1 This not is not an offer or solicitation to invest. Past returns are not indicative of future performance. Thank you to Larry
Hilibrand, Vlad Ragulin, Samir Bouaoudia, Antti Ilmanen, John Campbell, Steve Mobbs, Andy Morton, Rich Dewey, Jeffrey
Rosenbluth, Joshua Haghani and our partner Jerry Bell for reading drafts of this note and sharing their comments with us.

2 Graham and Dodd recommend an approach that "shifts the original point of departure, or basis of computation, from the
current earnings to the average earnings, which should cover a period of not less than five years, and preferably seven to ten
years." (Security Analysis, page 452).



The reciprocal of CAPE (1/CAPE), known as the Cyclically-Adjusted Earnings Yield (CAEY), is the
metric many investors use to estimate the long-term expected real return of the stock market. The
rationale for this estimate is the supposition that, if companies paid out all their earnings to
investors (whether as dividends or share buybacks), they would be able to maintain a constant level
of real earnings in perpetuity - therefore, that earnings yield is also the expected real return. As we'll
see, this model of corporate earnings is not only appealing in terms of simplicity and intuition, but
is also supported by the past 140 years of US public company experience, and is readily available for
non-US equity markets over the shorter histories.

The chart below shows a common illustration of the relationship between CAEY and the next 10
years' real return of the US stock market.
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A shortcoming of Shiller and Campbell's definition of cyclically-adjusted earnings is that it doesn't
take account of the fact that, in general, companies don't pay out all their earnings as dividends
each year. The fraction of earnings not paid out in dividends is either reinvested in the business or
paid out via stock buybacks.

Reinvesting earnings in the business is done in the expectation of growing future earnings, and this
earnings growth should ideally be accounted for when smoothing earnings over the previous ten
years for the purpose of predicting long-term future earnings. An empirical hint of why this might



be an issue can be seen in the chart above, where using the traditional CAEY results in the average
realized real return® being about 1.5% higher than the average CAEY for the four central buckets.

To estimate how much retained earnings will grow future earnings, we prefer the use of cyclically-
adjusted earnings yield rather than the default textbook metric of return on book equity. Return on
book equity is a measure of the average return on equity in place, rather than the more relevant
return on incremental equity* - and, as an accounting metric, is subject to a variety of distortions.
For example, book equity often ignores intangible assets (which have been growing rapidly as a
fraction of total corporate assets in recent decades) and generally ignores upward mark-to-market®
on assets. Earnings yield (while imperfect) is, by contrast a market-based signal - and empirically,
it's more consistent with historical earnings growth.

Buying back stock doesn't grow top line earnings, but it does reduce shares outstanding and hence
increases earnings per share.® Again, the application of the market's cyclically-adjusted earnings
yield is the best simple estimate we have for how earnings used for stock buybacks will increase
earnings per share over time.

To the extent that Campbell and Shiller's definition of cyclically-adjusted earnings is meant to
provide an estimate of future average earnings - smoothing out the peaks and troughs in the
business cycle - then the measure really should take account of the dividend payout ratio,
particularly when it is low. From 1880 to 1988, when Campbell and Shiller published their CAPE
article, the average dividend payout ratio in the US was 65%, which perhaps wasn't low enough to
warrant an adjustment - but from 1988 to the end of 2024, the average dividend payout ratio’ fell to
just 45%, and it's dropped to 35% over the past two years.®

We believe a better measure of cyclically-adjusted earnings should directly account for the logic that
retained earnings should increase earnings per share over time (whether through investment in the
business or through share buybacks) in addition to the inflation adjustment already part of
Campbell and Shiller's measure. We believe such an adjustment is simple to implement and, when
used to compute earnings yield®, should provide a better measure of the long-term expected real
return of the stock market. We call this modified measure "payout and cyclically-adjusted earnings,"
or P-CAE. The earnings yield it's used to compute we call "P-CAEY," and the price-earnings multiple
"P-CAPE."

3 Average Realized Real Return: The actual historical average return an investment has generated over a specified period.
4 Incremental Equity: Increase to shareholder equity over time including retained earnings.

S Mark-to-MarKket: The practice of valuing an asset or liability at its current market price, rather than its purchase price or
historical cost.

¢ Earnings per Share: Represents net income attributable to each outstanding share.
’ Dividend Payout Ratio: The percentage of net income paid out to shareholders in the form of dividends.

8 Some investment commentators like to estimate the long-term expected return of the stock market as the sum of current
dividend yield plus expected dividend growth. The variability in corporate dividend policy over time poses a big challenge to
that approach.

° Earnings Yield: Earnings per share divided by the current market price per share.



The way we compute payout and cyclically-adjusted earnings® is to take each year's inflation-
adjusted earnings for the past ten years and bring forward the earnings not paid out as dividends at
a growth rate equal to the CAEY at the time of those earnings." For example: if, ten years ago, the
dividend payout ratio was 60%, real earnings on the stock market index were $10, and the CAEY was
6%, the payout-adjusted earnings we'd use would be:

60% *$10 +40% * $10 * (1 + 6%)° = $13.2

We then take the average of each of those ten years of payout and inflation-adjusted earnings.
Note that, for dividend payout ratios of less than 100% and for positive earnings yields, P-CAE will
be higher than Shiller and Campbell's cyclically-adjusted earnings, which are only adjusted for
inflation. From 1890 to 2024, this new payout and cyclically-adjusted earnings metric was, on
average, 19% higher than the standard cyclically-adjusted earnings metric.

How should we decide whether this is an improvement, and big enough to warrant its adoption?
First and foremost, does it make sense? Doing something that has a stronger logical foundation is
usually worth it, and we think this adjustment passes that first test. This is particularly important to
think about before looking at the empirical results, as we just don't have enough historical data to
draw strong statistically-based conclusions.?

Second, with the caveat that 140 years of data isn't that much when looking at 10-year stock market
returns, we'll want to compare how each metric has done in forecasting future earnings and
returns.®

10 Cyclically-Adjusted Earnings: Represents earnings normalized over an economic cycle to reduce the the impact of business
cycle fluctuations.

1 1deally, we would like to use P-CAEY, reduced by 0.5 * o2 (¢ = standard deviation of stock market returns) to convert from an
arithmetic to a compound return. However, for simplicity and to avoid getting slightly different values as a function of the
starting point, we use CAEY without the arithmetic-to-compound return adjustment.

2 Even if we assumed the data we have came from a stable distribution, which is almost certainly not the case.

B3 Looking at monthly overlapping ten-year periods over 140 years has about the same statistical power as looking at just 14 to
17 back-to-back ten-year periods (far, far from the nearly 1,700 overlapping observations) depending on one's assumptions
about the underlying processes. See Boudoukh et al. (2019), "Long Horizon Predictability: A Cautionary Tale."



The table below shows a few summary statistics, which are supportive of the hypothesis that our
suggested P-CAE metric is more useful than the same metric without the payout adjustment.

Cyclically-Adjusted Payout AND Cyclically-Adjusted
Earnings (CAE) Earnings (P-CAE)
Window 10 years 10 years
Inflation-Adjusted Yes Yes
Dividend Payout-Adjusted No Yes

1890-2024 (full Shiller dataset)

Avg. Cyclically-Adjusted Earnings

= O, ®
Yield vs. Next Year’s Acutal Earnings 13% 2%
Avg. of Earnings Yield minus 10yr . .
Prospective Market Real Return 1.4% 0.1%
(o) H .
% of Variance of 10yr Prospective — .

Real Return Explained

1950 - 2024 (post WWII)

Avg. Cyclically-Adjusted Earnings vs. 15% 0%
Next Year’s Actual Earnings ? ?
Avg. of Earnings Yield minus 10yr
Prospective Market Real Return -1.9% -0.5%
(Arithmetic per annum)

% of Variance of 10yr Prospective

9 O,
Real Return Explained 157 33%

Notice that the standard Shiller and Campbell metric underestimates future earnings by 13% and
15% in the two periods, which we'd expect since that metric is not taking account of companies
retaining earnings or repurchasing shares. Also, the shortfall is bigger in the more recent period,
which is consistent with dividend payout ratios being lower over the second half of the 1890 - 2024
sample period. It's also supportive that P-CAEY explains more of the next ten years of real returns,
and by a decent margin in both samples.**

4 We calculate "percent of variance explained" as 1-f?/s? where f? is the average of the squared differences between CAEY (or
P-CAEY) and realized real return, and s? is the variance of realized returns.



The chart below shows P-CAEY and the next ten-year US real stock market return:

Payout and Cyclically-Adjusted Earnings Yield (P-CAEY) vs Next 10 Year Real US
Stock Market Return

25%

20%

15%

10%

——— . =

Real, Arithmetic Return Per Annum

——
e

——

000

1971.0]_im——

1962228
1973,

1908.02.8

aop0n]

1883.07
1886.01
1893.07
1896.01
1898.07
1906.01
1913.07
1916.01
1918.07
1921.01
1923.07
1926.01
1928.07
1931.01
1933.07
1936.01
1938.07

1941.01
1943.07

1946.01
1948.07
1951.01
1953.07
1956.01
1958.07

1961.01
1963.07

1976.01
1978.07
1981.01
1983.07
1986.01

1988.07
1993.07

1881.01
1888.07
1891.01
1901.01
1903.07
1966.

1991.01
1996.01

T

2003.07
2006.01
2008.07
2011.01
2013.07

-5% .
B Real Equity Return  =——P-CAEY

The following chart plots P-CAEY against realized 10-year real returns for both US and non-US
equities:

P-CAEY vs 10yr Prospective Real Return: US and non-US Equities
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Not adjusting for dividend payout rates leads to an increasingly poor raw earnings estimate as the
window used for the estimate lengthens. For example: using the full US stock market earnings
history from 1880 to 2024 as the window rather than ten years, Campbell and Shiller's CAE would be
$45 per S&P500" unit today, while the P-CAE estimate would be $210. Actual S&P500 earnings at the
end of 2023 were $197.1° We are not suggesting that such a long window is preferable to a ten-year
window, but rather to illustrate how the Shiller and Campbell metric diverges from the P-CAE
suggested here, and it's reassuring that P-CAE actually stands up pretty well to such a long window.

It's also comforting to note that the 2.1% annual rate of growth of US real corporate earnings
experienced from 1890 to 2024 is what we'd expect from our simple model using an average
dividend payout ratio of 65% and average growth rate of 6% on earnings not paid as dividends,
assumptions which are not too far from actual experience.

Again, we must stress that the historical data available does not provide enough statistical power to
make a decision solely on the basis of the data - but, if you're already attracted to P-CAPE over CAPE
based on the structural rationale, the empirical evidence does provide some further comfort.

In 2014, Bunn and Shiller suggested an adjustment to CAPE, which they called "Total Return CAPE
(TR CAPE)." It adjusts for the changing dividend payout ratio over time. However, Bunn and Shiller's
TR CAPE makes its adjustment in such a way that in effect retained earnings are assumed to make
future earnings lower, which is counter to economic logic. We believe that TR CAPE was constructed
to be used as a statistical signal in a regression analysis context. In contrast, we are proposing P-
CAEY as a direct forecast of the future real return of the stock market.

In the above analysis, we've used data graciously provided by Professor Shiller on his website. We
have also studied the dividend payout adjustment using an alternative dataset for US stock market
returns and earnings, and we've assessed non-US stock market datasets. We found results similar to
those shown above, as can be seen in the table below. Another benefit of P-CAEY is that it gives a
more consistent measure across international equity markets with different dividend payout ratios.

The one exception from a historical perspective has been the Canadian stock market. Neither CAEY
nor P-CAEY has proven a useful return estimate over the past 35 years. Perhaps this is because
Canada has had greater industry concentration than the other larger regional equity markets, or
perhaps it's due to 35 years of overlapping 10-year periods being such a sparse dataset.

15 S&P 500: Widely utilized market index, tracking a market-capitalization-weighted index of the 500 leading publicly traded
companies in the United States, designed to measure the performance of the large-cap U.S equity market.

16 We view the small 7% difference as more of a coincidence than an argument for using a super-long window. Earnings from a
century ago just don't seem that relevant to estimating future earnings today.


http://www.econ.yale.edu/~shiller/data.htm

Dec 31, 1979 - May 31, 2024 (35 years)

Shiller DivPayout Real Earnings CAEAvgMiss P-CAE AvgMiss % of Variance % of Variance|

CAEY P-CAEY RatioAvg Growth Over  vs Next Year vs Next Year CAEY vs Next 10yr P-CAEY vs Next 10yr of 10yr Return of 10yr Return

Market Today Today  Past 10yrs Period (pa) Real Earnings Real Earnings Realized Return Realized Return Explained by CAEY Explained by P-CAEY

uUs 3.3% 3.8% 41% 2.5% -15.0 1.3 -3.2% -1.6% 0% 24%

Europe 59% 6.6% 61% 1.7% 94 6.1 -2.2% -0.7% 34% 60%

Dev Asia 6.5% 7.6% 48% 1.3% -129 3.7 -1.7% -1.4% 16% 24%
Emerging Markets 7.3% 9.7% 33% 3.0% -47.1 49.2 -2.9% -0.5% 45% 66%
Canada 5.5% 6.8% 52% 1.8% 72 5.0 -1.8% -0.7% 0% 0%

x-US 6.3% 7.6% 47% 2.5% -24.2 6.8 -2.5% -1.3% 27% 57%

We recognize that there are many who are critical of the use of CAEY as an estimator of future stock
market real returns. We find most of these criticisms take the form of: "T'wenty years ago, the CAEY
of the US equity market was about 4.5% - but over the next 10 years, the actual was so much higher,
comingin at 9.3% pa."” We don't think the modification we're suggesting in P-CAEY will go very far
in changing the minds of such critics. We also think this isn't a particularly valid criticism, as CAEY
being a useful estimator doesn't require that it explains all (or even most) long-term return
variation. But, if you were attracted to the logic of Campbell and Shiller's CAPE to begin with, we
think you'll find their measure adjusted for dividend payouts a worthwhile improvement.

7 There are many other criticisms to be sure, such as the arbitrary nature of the ten-year equal-weight window, and the
failure to account for changing industry weights, but we think such criticisms are not the main ones. For a few examples of
CAPE critiques, see: Armstrong, Robert. "The valuation mystery," Financial Times, May 27, 2024, or Shah, Devesh. "Asset
Allocation & International Equities, Part I: What is the right percentage allocation?" Mutual Fund Observer, June 2024.
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