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USING CAPE TO ESTIMATE FUTURE STOCK RETURNS

Recent Wall Street research suggests the prospect of relatively low
stock returns over the next decade (e.g., 1%l/y real return).! This is a
significant reduction compared to the prior decade’s realized real
return of 10.5%/y. The prospect of low future returns stems from
high stock market valuation as measured by CAPE (Shiller’s S&P 500
cyclically adjusted P/E). Historically, high levels of CAPE are

associated with relatively low long-term future stock returns.

However, using CAPE to generate future stock return estimates can
produce significantly different forecasts depending on how CAPE is
specified in the forecast model and whether there are other explanatory
variables. While CAPE is viewed as an important predictor of future

stock returns, there is little consensus on how to use CAPE for future
return estimation.

We compare various CAPE models and identify that (1/CAPE - R)
(i.e., stock earnings yield - 10y US Treasury real yield) — also know as
“stock excess yield” or the “Fed Model” — has delivered the best
estimation performance (of those models considered), regardless of the

level of CAPE.?

(1/CAPE — R) (i.e., stock earnings yield — 10y US Treasury real yield)
has been — both theoretically and empirically — the best way ro

incorporate CAPE in estimating future 10y stock returns, especially
when CAPE is high.

Historically, the recent reading of (1/CAPE — R) suggests a 4.6%/y
real return for stocks over the next decade (vs. 10.5%/y over the past
decade), translating to a 6.6%-7.6%/y nominal return assuming 2%-
3%/y inflation.
Estimate and 95% Prediction Interval of Future 10y
Average Annual Stock Real Returns; as of August 2024

15% 13.6% 13.1% 13.1%
+

+ + 11.4% 11.4%
+ + 10.0% 10.0%
10% = —+ +-+ Upper Bound
4.6% o o
4.1% 4.2%
5% 26% 26%
1.3% 1.3%
—— Estimate
0%
-4.3% 4.9% 4.7%
5% - _ —_ 6.2% 6.1%
5% - 7.3% 7.3%
- - —- Lower Bound
-10%
(1/CAPE-R) 1/CAPE  1/CAPE&R In(CAPE) In(CAPE)&R  CAPE CAPE &R

Model

Source: Barclays, Datastream, Federal Reserve Bank of St. Louis, FRED, Haver Analytics, Robert Shiller, S&P, US
Treasury and PGIM IAS. Provided for illustrative purposes only.

Theoretically, stock returns would be expected to have a linear
relationship with 1/CAPE — not CAPE or In(CAPE) — suggesting that
1/CAPE might be the best empirical specification for “CAPE.”
However, we “let the data speak” and compare the evolution of
estimation accuracy across different CAPE models with an
expanding window.

1 See Updating Our Long-Term Return Forecast for US Equities to Incorporate the Current High Level of Market Concentration, Goldman Sachs, October 2024.
2 See Higher Bond Yields & the Fed Model — Implications for Future Stock-Bond Relative Returns, PGIM 1AS, November 2023
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We also consider adding 10y US Treasury real yields (“R”) as an
explanatory variable, along with CAPE, to account for the impact of
real interest rates on future stock rea/ returns.

Overall, 1/CAPE-based models (with and without the additional
regressor, R) have generally outperformed others with lower estimation
errors over time, while CAPE-based models have persistently
underestimated future stock returns. Furthermore, 1/CAPE-based
models are intuitively easier to interpret, as stock earnings yield
(1/CAPE) — a “return” — directly relates to stock returns.

Among the models examined, (1/CAPE — R) has delivered the best
forecast performance with the highest estimation accuracy (lowest

average absolute estimation error). It has consistently topped other
models since 2003.

Estimation Error (Estimate — Actual; Out of Sample; %/y) of Future 10y
Average Annual Stock Real Returns Based on An Expanding Window;
Monthly, 3/1993 — 9/2014
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Sfrom April 1953 ( when data become available) until that month, to avoid look-ahead bias. Regressions start in March
1993 (40y since April 1953) to allow for sufficient data to generate the first estimate. Source: Barclays, Datastream,
Federal Reserve Bank of St. Louis, FRED, Haver Analytics, Robert Shiller, S&P, US Treasury and PGIM IAS.
Provided for illustrative purposes only.

Average Absolute Estimation Error (%/y) of
Future 10y Average Annual Stock Real Returns; 3/1993 — 9/2014
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Source: Barclays, Datastream, Federal Reserve Bank of St. Louis, FRED, Haver Analytics, Robert Shiller, S&P, US
Treasury and PGIM IAS. Provided for illustrative purposes only.
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Past performance is no guarantee or reliable indicator of future results. All investments involve risk, including the possible loss of capital. These
materials are for informational or educational purposes only. In providing these materials, PGIM is not acting as your fiduciary.
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market is subject to risks, including market, interest rate, issuer, credit, inflation risk and liquidity risk. Commodities contain heightenedg risk, including
market, political, regulatory and natural conditions and may not be suitable for all investors. The use of models to evaluate securities or securities
markets based on certain assumptions concerning the interplay of market factors, may not adequately take into account certain factors and may result
in a dedline in the value of an investment, which could be substantial.

All charts contained herein were created as of the date of this presentation, unless otherwise noted. Performance results for certain charts and graphs
may be limited by date ranges, as stated on the charts and graphs. Different time periods may produce different results. Charts and figures are provided
for illustrative purposes and are not an indication of past or future performance of any PGIM product.
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accounts of PGIM or its affiliates. The opinions and recommendations herein do not take into account individual client circumstances, objectives, or
needs and are not intended as recommendations of particular securities, financial instruments or strategies to particular clients or prospects. No
determination has been made regarding the suitability of any securities, financial instruments or strategies for particular dlients or prospects. For any
securities or financial instruments mentioned herein, the recipient(s) of this report must make its own independent decisions.
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United Kingdom or with Prudential Assurance Company, a subsidiary of M&G plc, incorporated in the United Kingdom. These materials are issued
by PGIM Limited to persons who are professional clients or eligible counterparties as defined in Directive 2014/65/EU (MiFID II), investing for their
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which is licensed to provide discretionary investment management services directly to South Korean investors. In Hong Kong, information is provided
by PGIM (Hong Kong) Limited, a regulated entity with the Securities & Futures Commission in Hong Kong to professional investors as defined in
Section 1 of Part 1 of Schedule 1 (paragraph (a) to (i) of the Securities and Futures Ordinance (Cap.571). In Australia, this information is presented by
PGIM (Australia) Pty Ltd. (“PGIM Australia”) for the general information of its “wholesale” customers (as defined in the Corporations Act 2001).
PGIM Australia is a representative of PGIM Limited, which is exempt from the requirement to hold an Australian Financial Services License under the
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