Methodology

This section provides an overview of the
methodology and models we use to
develop long-term capital market expec-
tations (CMEs) for various asset classes,
including equities, fixed income,
commodities and alternatives. In addition,
we deliver expectations of three-month
cash returns.

Our long-term return expectations are
driven by current valuations, analyst
expectations, expected growth rates and
expected economic environments.

Equities

Our equity CME process generates
10-year forecasts for countries and
regions. To develop our CMEs, we use
three models: the “building blocks” model,
the “residual income” model and the
“global beta” model. We average the three
models to arrive at expectations for coun-
try-level and regional equities.

Building blocks model

Derived from the classical dividend
discount model (DDM) approach, the
building blocks model is comprised of
three components that collectively
capture significant drivers of equity returns:

1. Current shareholder yield, which is
based on the 12-month trailing divi-
dend yield, adjusted for buybacks and
share issuance. This building block
represents income return.

2. Earnings growth, which we estimate as
a blend of bottom-up and top-down
views, adjusted for profit margin
change. The bottom-up approach
incorporates two-year analyst EPS
growth forecasts and historical median
EPS growth. The top-down approach
derives growth forecasts from nominal
GDP forecasts for the next 10 years.
This forecast is then adjusted for
current operating margin levels.
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3. Multiple expansion, which is based on
the deviation of current cyclically
adjusted price to earnings (CAPE) from
its trailing history. CAPE is a valuation
method that reduces the volatility of
earnings by averaging the previous
10-year earnings growth, adjusted for
inflation. We assume that current
CAPE levels’ convergence to historical
median values over the 10-year
horizon. Thus a high relative valuation
is indicative of lower future returns and
vice versa.

Residual income model

The residual income model estimates the
value of common stock by discounting
the future stream of net income, less all
costs of all capital of a company,
commonly referred to as residual income.
The model analyzes the value of equity
as the sum of two components:

1. The current book value of equity

2. The present value of expected future
residual income

According to the model, the value of
common stock can be inferred from

the relation between current book value
and projected return on equity (ROE)

as follows:

— o (ROr1)Bi-1
V=B +) 7t
o= Byt X
where:
v, = current price of a share of stock
> = current per-share book value

of equity

B, = expected per-share book value
of equity at time t

ROE, = return onequity attime t

DPR, = dividend payout ratio at time t

cost of equity or required rate
of return

The key drivers of growth of residual
income are ROE and growth of book
value. For ROE, we assume convergence
to a long-run steady state over a 10-year
horizon, with steady state being an
average of ROE derived from earnings
growth (a blend of top-down and
bottom—up views also used above in the
building blocks model) and historic
median ROE. Growth of book value
reflects steady state assumptions
according to the following:

B.=B_ +B_*ROE *(I-DPR)

Assuming current equity valuations,
current book value and forecasted future
residual income, we derive equity return
expectations as the required rate of return
(cost of capital).

Global beta model

The global beta model assumes that the
long-run expected active return of a
country equity index is determined by its
covariance with the global equity market
portfolio, consistent with the classic
definition of “beta.” We represent the
global equity market portfolio by the MSCI
All Country World Index (ACWI). Based
on historical monthly US-dollar returns,
we estimate regressions for each coun-
try’s equity index excess return against
the MSCI ACWI excess return to derive
individual country beta to the global
equity portfolio. Based on this approach,
each country’s equity CME is calculated
as its beta multiplied by the global equity
portfolio CME.

The global equity portfolio CME is calcu-
lated as an average of the building

block approach and residual income
methodology applied at the MSCI

ACWI level, expressed in US-dollar terms.
To convert resulting CMEs into local
currencies, we apply our currency conver-
sion methodology and our 10-year
currency forecasts.
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Specialty equities

To develop our expectations for real
estate investment trusts (REITs) and listed
infrastructure, we use a lasso regression*
approach to help identify relevant factors
that drive expected returns of each asset
category. As further validation, and to
avoid spurious outcomes, we cross check
statistical analyses with a curated
approach that leans on the underlying
economic rationale in selecting factors for
each asset category.

For REITs, our statistical analysis strongly
supports the intuition that this asset cate-
gory has both equity and fixed income
components. Bond-like features reflect
the importance of rental income in the
valuation of REITs. With respect to infra-
structure equities, we find equities to be
the dominant factor, with fixed income
being important as well.

Additionally, we also develop a bottom-up
building blocks model for REITs using
inputs from our private direct real estate.
The bottom-up model starts with the
unlevered, gross of fee estimate for US
private real estate and adjusts for
leverage, general and administrative costs
(“G&A"), and the prevailing price
discount/premium to underlying asset
value. We ultimately blend our bottom-up
and top-down views to determine our
final CME.

Fixed income

Our core fixed income CMEs are based
on projections of key interest rates and
the assumption for credit spreads to
revert to their historical long-term aver-
ages. To improve model accuracy, we split
each composite index into subindexes
based on time to maturity and forecast
the returns of each subindex separately.
For composite indexes, we aggregate
subindex projections using current market
structure weights.

To develop government yield curve
projections for an individual country, we
start with three-month and 10-year yield
forecasts and apply a three-factor yield
curve model based on level, slope and
curvature factors. Our curvature assump-
tions are based on long-run historical
averages. The statistical yield curve model
produces forecasts for one-, three-, five-,
seven-, 20- and 30-year government
bond yields.

Each composite index is divided into
subindexes grouped by time to maturity.
We assume that current market structure
of the composite indexes will remain
consistent over the forecast horizon.
Return forecasts of each subindex are
based on projections of matching by
maturity the government yields and the
evolution of the subindex spread. The
forecast for subindex spread starts from
the current spread level and evolves
toward its long-term historical average.
Based on projected yields, the total
return for each subindex is calculated
as the sum of price return and the
coupon, where price return reflects the
evolution of the yield curve, including
the roll-down component.

The weighted sum of the subindex returns
produces the index total return forecast.
For bond indexes with default risk, we
make a further adjustment for defaults
based on historical averages of losses due
to them.

For inflation-linked bonds, we modify our
core pricing methodology to account

for the difference between our 10-year
inflation forecast and the 10-year
breakeven inflation rate, an important
component of valuation.

Our pricing methodology is extended to
US mortgage-backed securities. We make
assumptions about prepayments in

the context of the interest-rate environ-
ment projected by our core government
rates process.

Forecasting returns for high-yield loans is
based on short rate projections from

our core methodology combined with the
assumption that discount margins revert
to their historical long-term averages.

Commodities

To estimate commodity returns, we

apply the building blocks approach to the
commodity futures curve. We identify
spot return, roll yield and return on collat-
eral as building blocks. The spot return

is determined by the change in the value
of an individual commodity and is

broken down into the real (inflation-
adjusted) spot price return and inflation.
Our 10-year estimates of the real spot
price return are based on the long-term
historical average of real spot monthly
returns. We add back our 10-year
inflation expectation to arrive at the esti-
mate of spot return. Roll yield arises

from rolling the commodity futures
forward before the contract expires. Roll
yield is estimated as the difference
between historical excess returns and the
historical spot returns. To estimate

return on collateral, we assume that cash
collateral is invested in three-month

US Treasury bills and use our 10-year
forecast of the three-month rate.

We also estimate commodity returns
using a lasso regression approach that
identifies public asset proxies with
common return sensitivities, to form a
“replicating portfolio” of these public
proxies that best represents commodity
return drivers. The composition of
these replicating portfolios is guided by
returns-based regressions, as well

as intuition regarding which drivers

are important.

We ultimately blend our bottom-up
building blocks and top-down lasso
regression approach to determine our
final CME.

4. Aregression method that performs variable selection to improve prediction accuracy and interpretability of the resulting model while mitigating overfitting.
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Hedge funds

To estimate hedge fund returns, we use a
lasso regression approach that identifies
public asset proxies with common return
sensitivities, to form a “replicating port-
folio” of these public proxies that best
represents hedge funds’ return drivers.
The composition of these replicating port-
folios is guided by returns-based
regressions, as well as intuition regarding
which drivers are important.

Alternatives: private assets

To forecast returns for private assets,

we evaluate results from bottom-up and
top-down models, respectively.
Bottom-up models derive estimates for
expected returns based on market
fundamentals using a building blocks
approach. Similar to the classical DDM
building blocks model applied to equities,
the private assets bottom-up models
generally reflect current yields, growth
rate forecasts and expected changes in
valuation multiples. The models also
capture practicalities of accessing private
assets through fund vehicles, such

as the use of leverage, cost of financing
and manager fees.

Our top-down models identify public
asset proxies with common economic
risks, sources of yield, and growth
sensitivities, and form a “replicating port-
folio” of these public proxies that best
represents private assets’ return drivers.
The composition of these replicating port-
folios is guided by returns-based
regressions. First, to facilitate the compar-
ison to public assets, we address the
issue of the artificially low volatility of
private asset returns—a well-known
phenomenon arising from the lack of
regular, mark-to-market pricing for illiquid
assets. We “de-smooth” quarterly

returns by fitting an autoregression model.
In forming a replicating portfolio, we
account for the underlying leverage of
private assets, scaling regression coeffi-
cients and aligning volatilities of the proxy
portfolio with its private counterpart.
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Further additional considerations include
the assessment of a potential illiquidity
premium and the cost of financing. Our
expected return estimates are net of fees.

Private direct real estate

Key drivers of private direct real estate
(DRE) returns are rental income and price
appreciation. Income is driven by cash
flows from contractual rents and leases,
which can provide a partial hedge
against inflation over time. Price apprecia-
tion, a volatile component of returns,

is pro-cyclical, like public equities. Our
private DRE expected return and risk
reflect an exposure profile typical of

US core institutional private real estate
funds included in the NCREIF ODCE
Index. The estimate includes the use of
leverage and is net of typical fund fees.

The bottom-up model starts with the
prevailing broad market appraisal-based
capitalization rate. We reduce this

cash yield metric by expected capital
expenditures to estimate the free cash
flow yield. We include an expected

real cash flow growth estimate to which
we add our inflation assumption. Lastly,
we assume a change in capitalization
rates over the course of the next 10 years.
Additional features of the bottom-up
model include the assumption of a 10%
exposure to value-add real estate activi-
ties, leverage and cost of leverage
assumptions, and estimated fund fees of
100 basis points on average.

Reflecting the economic characteristics of
the real estate sector, a broad DRE index
can be viewed as a leveraged portfolio

of equities, nominal and inflation-linked
bonds, a sector-specific factor and an
illiquidity factor. Our top-down framework
captures the beta of DRE to the key
return drivers. Based on mixed historical
evidence on the magnitude of the
illiquidity premium, we take a conservative
approach and do not include it at the
modeling stage.

Private credit

The US private credit (PC) expected
return and risk represent a typical US core
direct lending strategy comprised of
senior secured loans with 80% first lien
and 20% second lien loans. In effect, we
model a typical “unitranche” loan port-
folio. We assume all loans are floating rate.

The building blocks approach starts with
our base US-dollar cash rate and adds a
blended average expected spread. We
further capture extra return in the form of
an original issue discount (OID) and esti-
mate average expected unlevered credit
losses. To this unlevered expected return,
we apply a leverage and cost of leverage
assumption. Lastly, we reduce returns by
assumptions for typical fund expenses
inclusive of assumed incentive fees of
12.5% of the total return. Our replicating
public markets portfolio approach yields a
proxy portfolio of bank loans. We adjust
for leverage, aligning the volatility of the
replicating portfolio with the typical
industry volatility profile of PC, and add
an illiquidity premium prior to deducting
fund expenses.

Private equity

For private equities (PE), we rely on the
top-down approach to derive an estimate
of the net, levered expected return and
risk for a broad-based US private equity
exposure. Based on the prevailing strategy
composition of the PE market, our PE
expected return is heavily influenced by
data for the buyout sub-strategy. Our
public market proxy is a leverage-adjusted
US equity index. Based on our analysis of
the broad PE market, the leverage ratio of
PE is close to 1.4x as measured by differ-
ences in debt/enterprise value multiples.
This implies a notably higher exposure to
the equity risk premium compared to
public equities. We add an illiquidity
premium and make the broad-based
assumption that incremental manager
alpha and fund fees offset. Based on
these findings, our net-of-fees 10-year
expectation tightly tracks the outlook for
US equity, adjusted for a premium and
leverage differentials.
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Our estimates for private asset volatility
and correlations entail both art and
science. We endeavor to capture the
economic risk profile for the private assets
such that our views are both statistically
accurate and fit for use in common
approaches to portfolio optimization.

We use a combination of “de-smoothing”
autoregressive models, sector and/or
leverage adjusted public proxies, and
fundamental judgement to correct for the
challenges associated with high levels

of autocorrelation exhibited by stated
private asset index returns.

Currencies

For developed market (DM) countries, we
combine forecasts from two models:
purchasing power parity (PPP) and real
exchange rate (RER). For DMs, we equally
weight each of the models to derive

our final currency forecast. For emerging
market (EM) countries, we equally weight
our forecasts from two models: real
effective exchange rate (REER) and real
exchange rate (RER).
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Real exchange rate (all currencies)
Nominal exchange rate return forecasts
can be written as a function of real
exchange rate return forecasts and infla-
tion differential forecasts.

In practice, we observe that exchange
rates tend to mean-revert in the long

run, typically after a shock. We use this
concept to first compute a variable

that measures the deviation of the current
real exchange rate from its historical
average; we then regress 10-year forward
real exchange rate returns on this variable.
The predicted result of this regression

is our “deviation from fair value” factor
and is a proxy for real exchange rate
return forecasts.

The deviation from fair value is then
added to our inflation differential fore-
casts, developed internally, for each
country to compute the expected return
of the currency (forward 10-year return).

Purchasing power parity (DM only)

PPP states that the nominal exchange
rate between two currencies should be
equal to the ratio of aggregate price levels

between the two countries, so that a
unit of currency of one country will
have the same purchasing powerin a
foreign country.

The basis for PPP is based on the “law of
one price.” In the absence of any frictional
costs, competitive markets should
equalize the price of an identical good in
two countries when the prices are
expressed in the same currency.

Real effective exchange rate (EM only)
The REER is a weighted average of a
country’s currency relative to an index of
other currencies. The weights are deter-
mined by comparing the relative trade
balance of a country’s currency against
that of each country in the index. An
increase in a nation’s REER is an indication
that its exports are becoming more
expensive and/or that its imports are
becoming cheaper.

We utilize REER by calculating the devia-
tion of REER from a trailing moving
average. The larger the difference
between current and trailing values, the
larger the impact on expected return.
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Indexes and proxies

Asset Class Market Proxy Asset Class Market Proxy

EQUITY GLOBAL CREDIT continued

Global Equity MSCI AC World Daily TR Net Investment Grade EUR  Bloomberg Barclays Euro Aggregate Corporate
Total Return Index Unhedged USD

Developed- MSCI Daily TR Net World Local

Market Equity
US Large Cap
Canada

EAFE

EMU

UK

Pacific ex Japan

Japan

Australia

MSCI Daily TR Net USA Local

MSCI Daily TR Net Canada

MSCI EAFE Net Total Return USD Index
MSCI Daily TR Net EMU USD

MSCI Daily TR Net UK USD

MSCI Pacific ex Japan Net Total Return
USD Index

MSCI Japan Net Total Return USD Index
MSCI Daily TR Net Australia USD Index

Emerging Markets

MSCI Emerging Net Total Return USD Index

China MSCI China Net Total Return USD Index
Specialty Equity

US REITS FTSE NAREIT US Real Estate Index
Global REITS S&P Global EIT USD Total Return Index

US Listed Infrastructure

Global Listed
Infrastructure

MSCI UAS Infrastructure Net Total Return

S&P Global Infrastructure Total Return Index

FIXED INCOME

Global Developed-
Market Government
US Government

Euro Government

UK Government

China Government Bonds

Japan Government

Australia Government

Canada Government

Bloomberg Global Agg Treasuries Total Return
Index Value Unhedged USD

Bloomberg Barclays US Treasury Total Return
Unhedged USD

Bloomberg Euro-Aggregate: Treasury Index

Bloomberg Barclays Sterling Gilts Total Return
Index Value Unhedged USD

Bloomberg China Aggregate Treasury Index

Bloomberg Barclays Global Japan Total Return
Index Value Unhedged USD

Bloomberg Barclays Global: Australia Total
Return Index Value Unhedged USD

Bloomberg Barclays Capital Global: Canada
Total Return Index Value Unhedged USD

GLOBAL CREDIT

Global Investment-
Grade Credit

Investment Grade USD

Bloomberg Barclays Global Agg Corporate Total
Return Index Value Unhedged USD

Bloomberg Barclays US Corporate Total Return
Value Unhedged USD
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Investment Grade GBP

Global Corporate

High Yield

US High Yield

Euro High Yield

UK High Yield

US High Yield Loans

Bloomberg Barclays Sterling Aggregate
Corporate TR Value Unhedged USD

Bloomberg Barclays Global High Yield Total
Return Index Value Unhedge

Bloomberg Barclays US Corporate High Yield
Total Return Index Value Unhedged USD

Bloomberg Barclays Pan-European High Yield
Total Return Index Value Unhedged USD

Bloomberg Pan-European High Yield: Sterling
Total Return Index Unhedged GBP

Credit Suisse Leveraged Loan Total Return

US Securitized

US MBS

Bloomberg Barclays US MBS Index Total Return
Value Unhedged USD

Municipal Bonds

US Munis

Bloomberg Barclays Municipal Bond Index Total
Return Index Value Unhedged USD

Inflation Linked

Global inflation linked

TIPS USD

Bloomberg Barclays Global Inflation-Linked
Total Return Index Value Unhedged USD

Bloomberg Barclays US Govt Inflation-Linked All
Maturities Total Return Index

Emerging Markets Goverments

EMD—Hard

EMD—Local

EMD—Corporate

Bloomberg Barclays Emerging Markets
Sovereign TR Index Value Unhedged USD

Bloomberg Emerging Markets Local Currency
Government Index

Bloomberg Barclays: EM USD Aggregate:
Corporate

ALTERNATIVES

Commodities

Composite Basket

Bloomberg Commaodity Index

Global Hedge Funds

Hedge Fund Research HFRI Fund Weighted
Composite Index

Private Assets*

US Direct Real Estate
US Private Equity

US Private Credit

NCREIF ODCE
Burgiss US Private Equity Index
The Cliffwater Direct Lending Index

*Return assumptions incorporate leverage.
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About Frankiin Templeton Investment Sclutions

At Franklin Templeton Investment Solutions, we translate a wide variety of investor goals
into portfolios powered by Franklin Templeton’s best thinking around the globe. We serve a
variety of institutional clients, ranging from sovereign wealth funds to public and private
pension plans in addition to retail multi-asset clients around the world.

The hallmark of our approach is a central forum—the Investment Strategy & Research
Committee—which generates a top-down view across asset classes and regions, and
connects and synthesizes the bottom-up sector and regional insights of the global
investment teams at Franklin Templeton.
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WHAT ARE THE RISKS?

All investments involve risks, including possible loss of principal. The value of investments can go down as well as up, and investors may
not get back the full amount invested. Stock prices fluctuate, sometimes rapidly and dramatically, due to factors affecting individual companies,
particular industries or sectors, or general market conditions. Bond prices generally move in the opposite direction of interest rates. Thus, as the
prices of bonds in an investment portfolio adjust to a rise in interest rates, the value of the portfolio may decline. Special risks are associated with
foreign investing, including currency fluctuations, economic instability and political developments. Investments in developing markets involve
heightened risks related to the same factors, in addition to those associated with their relatively small size, lesser liquidity and lack of established
legal, political, business, and social frameworks to support securities markets. Such investments could experience significant price volatility in any
given year. Derivatives, including currency management strategies, involve costs and can create economic leverage in a portfolio, which may re-
sult in significant volatility and cause the portfolio to participate in losses (as well as enable gains) on an amount that exceeds the portfolio’s initial
investment. Investing in the natural resources sector involves special risks, including increased susceptibility to adverse economic and regulatory
developments affecting the sector—prices of such securities can be volatile, particularly over the short term. Some strategies, such as hedge fund
and private equity strategies, are available only to pre-qualified investors, may be speculative and involve a high degree of risk. An investor could
lose all or a substantial amount of his or her investment in such strategies. Real estate securities involve special risks, such as declines in the value
of real estate and increased susceptibility to adverse economic or regulatory developments affecting the sector.
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IMPORTANT LEGAL INFORMATION

This material is intended to be of general interest only and should not be construed as individual investment advice or a recommendation or
solicitation to buy, sell or hold any security or to adopt any investment strategy. It does not constitute legal or tax advice. This material may not be
reproduced, distributed or published without prior written permission from Franklin Templeton.

The views expressed are those of the investment manager and the comments, opinions and analyses are rendered as of the publication date
and may change without notice. The underlying assumptions and these views are subject to change based on market and other conditions and
may differ from other portfolio managers or of the firm as a whole. The information provided in this material is not intended as a complete analysis
of every material fact regarding any country, region or market. There is no assurance that any prediction, projection or forecast on the economy,
stock market, bond market or the economic trends of the markets will be realized. The value of investments and the income from them can go
down as well as up and you may not get back the full amount that you invested. Past performance is not necessarily indicative nor a guarantee of
future performance. All investments involve risks, including possible loss of principal.

Any research and analysis contained in this material has been procured by Franklin Templeton for its own purposes and may be acted upon in
that connection and, as such, is provided to you incidentally. Data from third party sources may have been used in the preparation of this material
and Franklin Templeton (“FT") has not independently verified, validated or audited such data. Although information has been obtained from
sources that Franklin Templeton believes to be reliable, no guarantee can be given as to its accuracy and such information may be incomplete
or condensed and may be subject to change at any time without notice. The mention of any individual securities should neither constitute nor
be construed as a recommendation to purchase, hold or sell any securities, and the information provided regarding such individual securities (if
any) is not a sufficient basis upon which to make an investment decision. FT accepts no liability whatsoever for any loss arising from use of this
information and reliance upon the comments, opinions and analyses in the material is at the sole discretion of the user.

Products, services and information may not be available in all jurisdictions and are offered outside the U.S. by other FT affiliates and/or their
distributors as local laws and regulation permits. Please consult your own financial professional or Franklin Templeton institutional contact for
further information on availability of products and services in your jurisdiction.

Issued in the U.S. by Franklin Distributors, LLC, One Franklin Parkway, San Mateo, California 94403-1906, (800) DIAL BEN/342-5236, franklintempleton.com - Franklin Distributors, LLC, member
FINRA/SIPC, is the principal distributor of Franklin Templeton U.S. registered products, which are not FDIC insured; may lose value; and are not bank guaranteed and are available only in jurisdictions
where an offer or solicitation of such products is permitted under applicable laws and regulation.

Canada: Issued by Franklin Templeton Investments Corp., 200 King Street West, Suite 1500 Toronto, ON, M5H3TA4, Fax: (416) 364-1163, (800) 387-0830, www.franklintempleton.ca.

Offshore Americas: In the U.S,, this publication is made available only to financial intermediaries by Franklin Distributors, LLC, member FINRA/SIPC, 100 Fountain Parkway, St. Petersburg, Florida
33716. Tel: (800) 239-3894 (USA Toll-Free), (877) 389-0076 (Canada Toll-Free), and Fax: (727) 299-8736. Investments are not FDIC insured; may lose value; and are not bank guaranteed. Distribution
outside the U.S. may be made by Franklin Templeton International Services, S.a .. (FTIS) or other sub-distributors, intermediaries, dealers or professional investors that have been engaged by

FTIS to distribute shares of Franklin Templeton funds in certain jurisdictions. This is not an offer to sell or a solicitation of an offer to purchase securities in any jurisdiction where it would be illegal to
do so.
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GDP - Wikipedia

Definition

The OECD defines GDP as "an aggregate measure of production equal to the sum of the gross
values added of all resident and institutional units engaged in production (plus any taxes, and
minus any subsidies, on products not included in the value of their outputs)."[S] An IMF
publication states that "GDP measures the monetary value of final goods and services—that are
bought by the final user—produced in a country in a given period of time (say a quarter or a

year)."[6]

Total GDP can also be broken down into the contribution of each industry or sector of the
economy.[7] The ratio of GDP to the total population of the region is the per capita GDP and the
same is called Mean Standard of Living. GDP is considered the "world's most powerful
statistical indicator of national development and progress".[8]

History

William Petty came up with a basic concept of GDP to attack landlords against unfair taxation
during warfare between the Dutch and the English between 1654 and 1676 [9] Charles Davenant
developed the method further in 1695.[10] The modern concept of GDP was first developed by
Simon Kuznets for a US Congress report in 1934.[11] In this report, Kuznets warned against its
use as a measure of welfare[ 1] (see below under limitations and criticisms). After the Bretton
Woods conference in 1944, GDP became the main tool for measuring a country's economy.[12]
At that time gross national product (GNP) was the preferred estimate, which differed from GDP
in that it measured production by a country's citizens at home and abroad rather than its 'resident
institutional units' (see OECD definition above). The switch from GNP to GDP in the US was in
1991, trailing behind most other nations. The role that measurements of GDP played in World
War Il was crucial to the subsequent political acceptance of GDP values as indicators of national
development and progress.[13] A crucial role was played here by the US Department of
Commerce under Milton Gilbert where ideas from Kuznets were embedded into governmental
institutions.

The history of the concept of GDP should be distinguished from the history of changes in ways
of estimating it. The value added by firms is relatively easy to calculate from their accounts, but
the value added by the public sector, by financial industries, and by intangible asset creation is
more complex. These activities are increasingly important in developed economies, and the
international conventions governing their estimation and their inclusion or exclusion in GDP
regularly change in an attempt to keep up with industrial advances. In the words of one academic
economist "The actual number for GDP is therefore the product of a vast patchwork of statistics
and a complicated set of processes carried out on the raw data to fit them to the conceptual
framework."[14]

Determining gross domestic product (GDP)

An infographic explaining how GDP is calculated in the UK

GDP can be determined in three ways, all of which should, in principle, give the same result.
They are the production (or output or value added) approach, the income approach, or the
speculated expenditure approach.



The most direct of the three is the production approach, which sums the outputs of every class of
enterprise to arrive at the total. The expenditure approach works on the principle that all of the
product must be bought by somebody, therefore the value of the total product must be equal to
people's total expenditures in buying things. The income approach works on the principle that the
incomes of the productive factors ("producers," colloquially) must be equal to the value of their
product, and determines GDP by finding the sum of all producers' incomes.[15]

Production approach
This approach mirrors the OECD definition given above.

Estimate the gross value of domestic output out of the many various economic activities;
Determine the [intermediate consumption], i.e., the cost of material, supplies and services used to
produce final goods or services.

Deduct intermediate consumption from gross value to obtain the gross value added.

Gross value added = gross value of output — value of intermediate consumption.

Value of output = value of the total sales of goods and services plus value of changes in the
inventory.

The sum of the gross value added in the various economic activities is known as "GDP at factor
cost".

GDP at factor cost plus indirect taxes less subsidies on products = "GDP at producer price".

For measuring output of domestic product, economic activities (i.e. industries) are classified into
various sectors. After classifying economic activities, the output of each sector is calculated by
any of the following two methods:

By multiplying the output of each sector by their respective market price and adding them
together

By collecting data on gross sales and inventories from the records of companies and adding them
together

The value of output of all sectors is then added to get the gross value of output at factor cost.
Subtracting each sector's intermediate consumption from gross output value gives the GVA
(=GDP) at factor cost. Adding indirect tax minus subsidies to GVA (GDP) at factor cost gives
the "GVA (GDP) at producer prices".

Income approach
The second way of estimating GDP is to use "the sum of primary incomes distributed by resident
producer units".[5]

If GDP is calculated this way it is sometimes called gross domestic income (GDI), or GDP (I).
GDI should provide the same amount as the expenditure method described later. By definition,
GDI is equal to GDP. In practice, however, measurement errors will make the two figures
slightly off when reported by national statistical agencies.



This method measures GDP by adding incomes that firms pay households for factors of
production they hire - wages for labour, interest for capital, rent for land and profits for
entrepreneurship.

The US "National Income and Expenditure Accounts" divide incomes into five categories:

Wages, salaries, and supplementary labour income

Corporate profits

Interest and miscellaneous investment income

Farmers' incomes

Income from non-farm unincorporated businesses

These five income components sum to net domestic income at factor cost.

Two adjustments must be made to get GDP:

Indirect taxes minus subsidies are added to get from factor cost to market prices.

Depreciation (or capital consumption allowance) is added to get from net domestic product to
gross domestic product.

Total income can be subdivided according to various schemes, leading to various formulae for
GDP measured by the income approach. A common one is:

GDP = compensation of employees + gross operating surplus + gross mixed income + taxes less
subsidies on production and imports

GDP =COE +GOS +GMI+ TP & M - SP & M

Compensation of employees (COE) measures the total remuneration to employees for work
done. It includes wages and salaries, as well as employer contributions to social security and
other such programs.

Gross operating surplus (GOS) is the surplus due to owners of incorporated businesses. Often
called profits, although only a subset of total costs are subtracted from gross output to calculate
GOS.

Gross mixed income (GMI) is the same measure as GOS, but for unincorporated businesses. This
often includes most small businesses.

The sum of COE, GOS and GMI is called total factor income; it is the income of all of the
factors of production in society. It measures the value of GDP at factor (basic) prices. The
difference between basic prices and final prices (those used in the expenditure calculation) is the
total taxes and subsidies that the government has levied or paid on that production. So adding
taxes less subsidies on production and imports converts GDP(I) at factor cost to GDP(I) at final
prices.

Total factor income is also sometimes expressed as:
Total factor income = employee compensation + corporate profits + proprietor's income + rental

income + net interest[16]
Expenditure approach



Expenditure

The third way to estimate GDP is to calculate the sum of the final uses of goods and services (all
uses except intermediate consumption) measured in purchasers' prices.[5]

Market goods which are produced are purchased by someone. In the case where a good is
produced and unsold, the standard accounting convention is that the producer has bought the
good from themselves. Therefore, measuring the total expenditure used to buy things is a way of
measuring production. This is known as the expenditure method of calculating GDP.

Components of GDP by expenditure

U.S. GDP computed on the expenditure basis.
GDP (Y) is the sum of consumption (C), investment (I), government spending (G) and net
exports (X — M).

Y=C+I1+G+(X-M)
Here is a description of each GDP component:

C (consumption) is normally the largest GDP component in the economy, consisting of private
expenditures in the economy (household final consumption expenditure). These personal
expenditures fall under one of the following categories: durable goods, nondurable goods, and
services. Examples include food, rent, jewelry, gasoline, and medical expenses, but not the
purchase of new housing.

I (investment) includes, for instance, business investment in equipment, but does not include
exchanges of existing assets. Examples include construction of a new mine, purchase of
software, or purchase of machinery and equipment for a factory. Spending by households (not
government) on new houses is also included in investment. In contrast to its colloquial meaning,
"investment" in GDP does not mean purchases of financial products. Buying financial products
is classed as 'saving', as opposed to investment. This avoids double-counting: if one buys shares
in a company, and the company uses the money received to buy plant, equipment, etc., the
amount will be counted toward GDP when the company spends the money on those things; to
also count it when one gives it to the company would be to count two times an amount that only
corresponds to one group of products. Buying bonds or stocks is a swapping of deeds, a transfer
of claims on future production, not directly an expenditure on products.

G (government spending) is the sum of government expenditures on final goods and services. It
includes salaries of public servants, purchases of weapons for the military and any investment
expenditure by a government. It does not include any transfer payments, such as social security
or unemployment benefits.

X (exports) represents gross exports. GDP captures the amount a country produces, including
goods and services produced for other nations' consumption, therefore exports are added.

M (imports) represents gross imports. Imports are subtracted since imported goods will be
included in the terms G, I, or C, and must be deducted to avoid counting foreign supply as
domestic.



Note that C, G, and I are expenditures on final goods and services; expenditures on intermediate
goods and services do not count. (Intermediate goods and services are those used by businesses
to produce other goods and services within the accounting year.[17])

According to the U.S. Bureau of Economic Analysis, which is responsible for calculating the
national accounts in the United States, "In general, the source data for the expenditures
components are considered more reliable than those for the income components [see income
method, below]."[18]

GDP vs GNI

GDP can be contrasted with gross national product (GNP) or, as it is now known, gross national
income (GNI). The difference is that GDP defines its scope according to location, while GNI
defines its scope according to ownership. In a global context, world GDP and world GNI are,
therefore, equivalent terms.

GDP is product produced within a country's borders; GNI is product produced by enterprises
owned by a country's citizens. The two would be the same if all of the productive enterprises in a
country were owned by its own citizens, and those citizens did not own productive enterprises in
any other countries. In practice, however, foreign ownership makes GDP and GNI non-identical.
Production within a country's borders, but by an enterprise owned by somebody outside the
country, counts as part of its GDP but not its GNI; on the other hand, production by an enterprise
located outside the country, but owned by one of its citizens, counts as part of its GNI but not its
GDP.

For example, the GNI of the USA is the value of output produced by American-owned firms,
regardless of where the firms are located. Similarly, if a country becomes increasingly in debt,
and spends large amounts of income servicing this debt this will be reflected in a decreased GNI
but not a decreased GDP. Similarly, if a country sells off its resources to entities outside their
country this will also be reflected over time in decreased GNI, but not decreased GDP. This
would make the use of GDP more attractive for politicians in countries with increasing national
debt and decreasing assets.

Gross national income (GNI) equals GDP plus income receipts from the rest of the world minus
income payments to the rest of the world.[19]

In 1991, the United States switched from using GNP to using GDP as its primary measure of
production.[20] The relationship between United States GDP and GNP is shown in table 1.7.5 of
the National Income and Product Accounts.[21]

International standards

The international standard for measuring GDP is contained in the book System of National
Accounts (1993), which was prepared by representatives of the International Monetary Fund,
European Union, Organisation for Economic Co-operation and Development, United Nations
and World Bank. The publication is normally referred to as SNA93 to distinguish it from the
previous edition published in 1968 (called SNA68) [22]



SNA93 provides a set of rules and procedures for the measurement of national accounts. The
standards are designed to be flexible, to allow for differences in local statistical needs and
conditions.

U.S GDP computed on the income basis

Within each country GDP is normally measured by a national government statistical agency, as
private sector organizations normally do not have access to the information required (especially
information on expenditure and production by governments).

Nominal GDP and adjustments to GDP

The raw GDP figure as given by the equations above is called the nominal, historical, or current,
GDP. When one compares GDP figures from one year to another, it is desirable to compensate
for changes in the value of money — for the effects of inflation or deflation. To make it more
meaningful for year-to-year comparisons, it may be multiplied by the ratio between the value of
money in the year the GDP was measured and the value of money in a base year.

For example, suppose a country's GDP in 1990 was $100 million and its GDP in 2000 was $300
million. Suppose also that inflation had halved the value of its currency over that period. To
meaningfully compare its GDP in 2000 to its GDP in 1990, we could multiply the GDP in 2000
by one-half, to make it relative to 1990 as a base year. The result would be that the GDP in 2000
equals $300 million x one-half = $150 million, in 1990 monetary terms. We would see that the
country's GDP had realistically increased 50 percent over that period, not 200 percent, as it might
appear from the raw GDP data. The GDP adjusted for changes in money value in this way is
called the real, or constant, GDP.

The factor used to convert GDP from current to constant values in this way is called the GDP
deflator. Unlike consumer price index, which measures inflation or deflation in the price of
household consumer goods, the GDP deflator measures changes in the prices of all domestically
produced goods and services in an economy including investment goods and government
services, as well as household consumption goods.[24]

Constant-GDP figures allow us to calculate a GDP growth rate, which indicates how much a
country's production has increased (or decreased, if the growth rate is negative) compared to the
previous year.

Real GDP growth rate for year n

= [(Real GDP in year n) — (Real GDP in year n — 1)] / (Real GDP in year n — 1)

Another thing that it may be desirable to account for is population growth. If a country's GDP
doubled over a certain period, but its population tripled, the increase in GDP may not mean that
the standard of living increased for the country's residents; the average person in the country is
producing less than they were before. Per-capita GDP is a measure to account for population
growth.

Cross-border comparison and purchasing power parity



The level of GDP in countries may be compared by converting their value in national currency
according to either the current currency exchange rate, or the purchasing power parity exchange
rate.

Current currency exchange rate is the exchange rate in the international foreign exchange market.
Purchasing power parity exchange rate is the exchange rate based on the purchasing power parity
(PPP) of a currency relative to a selected standard (usually the United States dollar). This is a
comparative (and theoretical) exchange rate, the only way to directly realize this rate is to sell an
entire CPI basket in one country, convert the cash at the currency market rate & then rebuy that
same basket of goods in the other country (with the converted cash). Going from country to
country, the distribution of prices within the basket will vary; typically, non-tradable purchases
will consume a greater proportion of the basket's total cost in the higher GDP country, per the
Balassa-Samuelson effect.

The ranking of countries may differ significantly based on which method is used.

The current exchange rate method converts the value of goods and services using global currency
exchange rates. The method can offer better indications of a country's international purchasing
power. For instance, if 10% of GDP is being spent on buying hi-tech foreign arms, the number of
weapons purchased is entirely governed by current exchange rates, since arms are a traded
product bought on the international market. There is no meaningful 'local' price distinct from the
international price for high technology goods. The PPP method of GDP conversion is more
relevant to non-traded goods and services. In the above example if hi-tech weapons are to be
produced internally their amount will be governed by GDP (PPP) rather than nominal GDP.
There is a clear pattern of the purchasing power parity method decreasing the disparity in GDP
between high and low income (GDP) countries, as compared to the current exchange rate
method. This finding is called the Penn effect.

For more information, see Measures of national income and output.

Standard of living and GDP: wealth distribution and externalities
GDP per capita is often used as an indicator of living standards.[25]

The major advantage of GDP per capita as an indicator of standard of living is that it is measured
frequently, widely, and consistently. It is measured frequently in that most countries provide
information on GDP on a quarterly basis, allowing trends to be seen quickly. It is measured
widely in that some measure of GDP is available for almost every country in the world, allowing
inter-country comparisons. It is measured consistently in that the technical definition of GDP is
relatively consistent among countries.

GDP does not include several factors that influence the standard of living. In particular, it fails to
account for:

Externalities — Economic growth may entail an increase in negative externalities that are not
directly measured in GDP.[26][27] Increased industrial output might grow GDP, but any
pollution is not counted.[28]



Non-market transactions— GDP excludes activities that are not provided through the market, such
as household production, bartering of goods and services, and volunteer or unpaid services.
Non-monetary economy— GDP omits economies where no money comes into play at all,
resulting in inaccurate or abnormally low GDP figures. For example, in countries with major
business transactions occurring informally, portions of local economy are not easily registered.
Bartering may be more prominent than the use of money, even extending to services.[27]

Quality improvements and inclusion of new products— by not fully adjusting for quality
improvements and new products, GDP understates true economic growth. For instance, although
computers today are less expensive and more powerful than computers from the past, GDP treats
them as the same products by only accounting for the monetary value. The introduction of new
products is also difficult to measure accurately and is not reflected in GDP despite the fact that it
may increase the standard of living. For example, even the richest person in 1900 could not
purchase standard products, such as antibiotics and cell phones, that an average consumer can
buy today, since such modern conveniences did not exist then.

Sustainability of growth— GDP is a measurement of economic historic activity and is not
necessarily a projection.

Wealth distribution — GDP does not account for variances in incomes of various demographic
groups. See income inequality metrics for discussion of a variety of inequality-based economic
measures.[27]

It can be argued that GDP per capita as an indicator standard of living is correlated with these
factors, capturing them indirectly.[25][29] As a result, GDP per capita as a standard of living is a
continued usage because most people have a fairly accurate idea of what it is and know it is
tough to come up with quantitative measures for such constructs as happiness, quality of life, and
well-being [25]

Limitations and criticisms

[icon]

This section needs expansion. You can help by adding to it. (February 2012)

Limitations at introduction

Simon Kuznets, the economist who developed the first comprehensive set of measures of
national income, stated in his first report to the US Congress in 1934, in a section titled "Uses
and Abuses of National Income Measurements":[11]

The valuable capacity of the human mind to simplify a complex situation in a compact
characterization becomes dangerous when not controlled in terms of definitely stated criteria.
With quantitative measurements especially, the definiteness of the result suggests, often
misleadingly, a precision and simplicity in the outlines of the object measured. Measurements of
national income are subject to this type of illusion and resulting abuse, especially since they deal
with matters that are the center of conflict of opposing social groups where the effectiveness of
an argument is often contingent upon oversimplification. [...]

All these qualifications upon estimates of national income as an index of productivity are just as
important when income measurements are interpreted from the point of view of economic
welfare. But in the latter case additional difficulties will be suggested to anyone who wants to
penetrate below the surface of total figures and market values. Economic welfare cannot be
adequately measured unless the personal distribution of income is known. And no income



measurement undertakes to estimate the reverse side of income, that is, the intensity and
unpleasantness of effort going into the earning of income. The welfare of a nation can, therefore,
scarcely be inferred from a measurement of national income as defined above.

In 1962, Kuznets stated:[30]

Distinctions must be kept in mind between quantity and quality of growth, between costs and
returns, and between the short and long run. Goals for more growth should specify more growth
of what and for what.

Further criticisms
Ever since the development of GDP, multiple observers have pointed out limitations of using
GDP as the overarching measure of economic and social progress.

Many environmentalists argue that GDP is a poor measure of social progress because it does not
take into account harm to the environment.[31][32]

Although a high or rising level of GDP is often associated with increased economic and social
progress within a country, a number of scholars have pointed out that this does not necessarily
play out in many instances. For example, Jean Dreze and Amartya Sen have pointed out that an
increase in GDP or in GDP growth does not necessarily lead to a higher standard of living,
particularly in areas such as healthcare and education.[33] Another important area that does not
necessarily improve along with GDP is political liberty, which is most notable in China, where
GDP growth is strong yet political liberties are heavily restricted.[34]

GDP does not account for the distribution of income among the residents of a country, because
GDP is merely an aggregate measure. An economy may be highly developed or growing rapidly,
but also contain a wide gap between the rich and the poor in a society. These inequalities often
occur on the lines of race, ethnicity, gender, religion, or other minority status within countries.
This can lead to misleading characterizations of economic well-being if the income distribution
is heavily skewed toward the high end, as the poorer residents will not directly benefit from the
overall level of wealth and income generated in their country. Even GDP per capita measures
may have the same downside if inequality is high. For example, South Africa during apartheid
ranked high in terms of GDP per capita, but the benefits of this immense wealth and income
were not shared equally among the country.[citation needed]

GDP does not take into account the value of household and other unpaid work. Some, including
Martha Nussbaum, argue that this value should be included in measuring GDP, as household
labor is largely a substitute for goods and services that would otherwise be purchased for
value.[35] Even under conservative estimates, the value of unpaid labor in Australia has been
calculated to be over 50% of the country's GDP.[36] A later study analyzed this value in other
countries, with results ranging from a low of about 15% in Canada (using conservative
estimates) to high of nearly 70% in the United Kingdom (using more liberal estimates). For the
United States, the value was estimated to be between about 20% on the low end to nearly 50%
on the high end, depending on the methodology being used.[37] Because many public policies
are shaped by GDP calculations and by the related field of national accounts,[38] the non-



inclusion of unpaid work in calculating GDP can create distortions in public policy, and some
economists have advocated for changes in the way public policies are formed and
implemented.[39]

The UK's Natural Capital Committee highlighted the shortcomings of GDP in its advice to the
UK Government in 2013, pointing out that GDP "focuses on flows, not stocks. As a result, an
economy can run down its assets yet, at the same time, record high levels of GDP growth, until a
point is reached where the depleted assets act as a check on future growth". They then went on to
say that "it is apparent that the recorded GDP growth rate overstates the sustainable growth rate.
Broader measures of wellbeing and wealth are needed for this and there is a danger that short-
term decisions based solely on what is currently measured by national accounts may prove to be
costly in the long-term".

It has been suggested that countries that have authoritarian governments, such as the People's
Republic of China, and Russia, inflate their GDP figures.[40]

Proposals to overcome GDP limitations
In response to these and other limitations of using GDP, alternative approaches have emerged.

In the 1980s, Amartya Sen and Martha Nussbaum developed the capability approach, which
focuses on the functional capabilities enjoyed by people within a country, rather than the
aggregate wealth held within a country. These capabilities consist of the functions that a person
is able to achieve [41]

In 1990 Mahbub ul Haq, a Pakistani Economist at the United Nations, introduced the Human
Development Index (HDI). The HDI is a composite index of life expectancy at birth, adult
literacy rate and standard of living measured as a logarithmic function of GDP, adjusted to
purchasing power parity.

In 1989, John B. Cobb and Herman Daly introduced Index of Sustainable Economic Welfare
(ISEW) by taking into account various other factors such as consumption of nonrenewable
resources and degradation of the environment. The new formula deducted from GDP (personal
consumption + public non-defensive expenditures - private defensive expenditures + capital
formation + services from domestic labour - costs of environmental degradation - depreciation of
natural capital)

In 2005, Med Jones, an American Economist, at the International Institute of Management,
introduced the first secular Gross National Happiness Index a k.a. Gross National Well-being
framework and Index to complement GDP economics with additional seven dimensions,
including environment, education, and government, work, social and health (mental and
physical) indicators. The proposal was inspired by the King of Bhutan's GNH
philosophy.[42][43][44]

In 2009 the European Union released a communication titled GDP and beyond: Measuring
progress in a changing world[45] that identified five actions to improve the indicators of progress
in ways that make it more responsive to the concerns of its citizens: Introduced a proposal to
complementing GDP with environmental and social indicators

In 2009 Professors Joseph Stiglitz, Amartya Sen, and Jean-Paul Fitoussi at the Commission on
the Measurement of Economic Performance and Social Progress (CMEPSP), formed by French
President, Nicolas Sarkozy published a proposal to overcome the limitation of GDP economics



to expand the focus to well-being economics with wellbeing framework consisting of health,
environment, work, physical safety, economic safety, political freedom.

In 2012, the Karma Ura of the Center for Bhutan Studies published Bhutan Local GNH Index
contributors to happiness—physical, mental and spiritual health; time-balance; social and
community vitality; cultural vitality, education; living standards; good governance; and
ecological vitality. The Bhutan GNH Index.[46]

In 2013 OECD Better Life Index was published by the OECD. The dimensions of the index
included health, economic, workplace, income, jobs, housing, civic engagement, life satisfaction
In 2013 professors John Helliwell, Richard Layard and Jeffrey Sachs published World Happiness
Report and proposed to measure other wellbeing indicators in addition to GDP. the evaluation
framework included GDP per capita, Gini (income inequality), life satisfaction, health, freedom
of life choices, trust and absence of corruption.

Lists of countries by their GDP
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The real cost of equity

The inflation-adjusted cost of equity has been remarkably stable for
40 years, implying a current equity risk premium of 3.5 to 4 percent

Marc H. Goedhart, Timothy M. Koller, and Zane D. Williams

As central as it is 1o every decision at
the heart of corporate finance, there has
never been a consensus on how to estimate the
cost of equity and the equity risk premium.?

Conflicting approaches to calculating risk have
led to varying estimates of the equity risk
premium from 0 percent to 8 percent—
although most practitioners use a narrower
range of 3.5 percent to 6 percent. With
expected returns from long-term government
bonds currently about 5 percent in the US and
UK capital markets, the narrower range
implies a cost of equity for the typical
company of between 8.5 and 11.0 percent.
This can change the estimated value of a
company by more than 40 percent and have
profound implications for financial decision
making.

Discussions about the cost of equity are often
intertwined with debates about where the
stock market is heading and whether it is over-
or undervalued. For example, the run-up in
stock prices in the late 1990s prompted two
contradictory points of view. On the one
hand, as prices soared ever higher, some
investors expected a new era of higher equity
returns driven by increased future productivity
and economic growth. On the other hand,
some analysts and academics suggested that
the rising stock prices meant that the risk
premium was declining. Pushed to the
extreme, a few analysts even argued that the

premium would fall to zero, that the Dow
Jones industrial average would reach 36,000
and that stocks would earn the same returns
as government bonds. While these views were
at the extreme end of the spectrum, it is still
easy to get seduced by complex logic and data.

We examined many published analyses and
developed a relatively simple methodology that
is both stable over time and overcomes the
shortcomings of other models. We estimate
that the real, inflation-adjusted cost of equity
has been remarkably stable at about 7 percent
in the US and 6 percent in the UK since the
1960s. Given current, real long-term bond
yields of 3 percent in the US and 2.5 percent
in the UK, the implied equity risk premium is
around 3.5 percent to 4 percent for both
markets.

The debate

There are two broad approaches to estimating
the cost of equity and market risk premium.
The first is historical, based on what equity
investors have earned in the past. The second
is forward-looking, based on projections
implied by current stock prices relative to
carnings, cash flows, and expected future
growth.

The latter is conceptually preferable. After all,

the cost of equity should reflect the return
expected (required) by investors. But forward-
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looking estimates are fraught with problems,
the most intractable of which is the difficulty
of estimating future dividends or earnings
growth. Some theorists have attempted to
meet that challenge by surveying equity
analysts, but since we know that analyst
projections almost always overstate the long-
term growth of earnings or dividends,? analyst
objectivity is hardly beyond question. Others
have built elaborate models of forward-
looking returns, but such models are typically
so complex that it is hard to draw conclusions
or generate anything but highly unstable
results. Depending on the modeling
assumptions, recently published research
suggests market risk premiums between 0 and
4 percent.®

Unfortunately, the historical approach is just as
tricky because of the subjectivity of its
assumptions. For example, over what time
period should returns be measured—the
previous 5, 10, 20, or 80 years or more? Should
average returns be reported as arithmetic or
geometric means? How frequently should
average returns be sampled? Depending on the
answers, the market risk premium based on
historical returns can be estimated to be as
high as 8 percent.* It is clear that both
historical and forward-looking approaches, as
practiced, have been inconclusive.

Overcoming the typical failings of
economic models

In modeling the behavior of the stock market
over the last 40 years,” we observed that many
real economic variables were surprisingly
stable over time (including long-term growth
in corporate profits and returns on capital)
and that much of the variability in stock
prices related to interest rates and inflation
(Exhibit 1). Building on these findings, we
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Exhibit 1. US median P/E vs. inflation
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developed a simple, objective, forward-looking
model that, when applied retrospectively to
the cost of equity over the past 40 years,
yielded surprisingly stable estimates.

Forward-looking models typically link current
stock prices to expected cash flows by
discounting the cash flows at the cost of
equity. The implied cost of equity thus
becomes a function of known current share
values and estimated future cash flows (see
sidebar, “Estimating the cost of equity™).
Using this standard model as the starting
point, we then added three unique
characteristics that we believe overcome the
shortcomings of many other approaches:

1. Median stock price valuation. For the US,
we used the value of the median company in
the S&P 500 measured by P/E ratio as an
estimate of the market’s overall valuation at
any point in time. Most researchers have used
the S&P 500 itself, but we argue that the
S&P 500 is a value-weighted index that has
been distorted at times by a few highly valued
companies, and therefore does not properly



Exhibit 2. Return on book equity (ROE)

Exhibit 3. Annual estimates of the real cost of equity
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reflect the market value of typical companies in
the US economy. During the 1990s, the median
and aggregate P/E levels diverged sharply.
Indeed by the end of 1999, nearly 70 percent
of the companies in the S&P 500 had P/E ratios
below that of the index as a whole. By using
the median P/E ratio, we believe we generate
estimates that are more representative for the
economy as a whole. Since UK indices have not
been similarly distorted, our estimates for the
UK market are based instead on aggregate UK
market P/E levels.

2. Dividendable cash flows. Most models use
the current level of dividends as a starting
point for projecting cash flows to equity.
However, many corporations have moved from
paying cash dividends to buying back shares
and finding other ways to return cash to
shareholders, so estimates based on ordinary
dividends will miss a substantial portion of
what is paid out. We avoid this by discounting
not the dividends paid but the cash flows
available to shareholders after new investments

have been funded. These are what we term
“dividendable™ cash flows to investors that
might be paid out through share repurchases
as ordinary dividends, or temporarily held as
cash at the corporate level.

We estimate dividendable cash flows by
subtracting the investment required to sustain
the long-term growth rate from current year
profits. This investment can be shown to equal
the projected long-term profit growth (See
sidebar, “Estimating the cost of equity”)
divided by the expected return on book
equity. To estimate the return on equity
(ROE), we were able to take advantage of the
fact that US and UK companies have had fairly
stable returns over time. As Exhibit 2 shows,
the ROE for both US and UK companies has
been consistently about 13 percent per year,®
the only significant exception being found in
UK returns of the late 1970s.

3. Real earnings growth based on long-term
trends. The expected growth rate in cash flow

The real cost of equity | 13



The stability of the implied inflation-
adjusted cost of equity is striking.
Despite a handful of recessions and
financial crises over the past

40 years . . . equity investors have
continued to demand about the
same cost of equity in inflation-

adjusted terms.

Exhibit 4. Decomposition of the inflation-adjusted
cost of equity
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and earnings was estimated as the sum of
long-term real GDP growth plus expected
inflation. Corporate profits have remained a
relatively consistent 5.5 percent of US GDP
over the past 50 years. Thus, GDP growth
rates are a good proxy for long-term corporate
profit growth. Real GDP growth has averaged
about 3.5 percent per year over the last

80 years for the US and about 2.5 percent
over the past 35 years for the UK. Using GDP
growth as a proxy for expected earnings
growth allows us to avoid using analysts’
expected growth rates.

We estimated the expected inflation rate in
cach year as the average inflation rate
experienced over the previous five years.” The
nominal growth rates used in the model for
cach year were the real GDP growth combined
with the contemporary level of expected
inflation for that year.

Results

We used the above model to estimate the
inflation-adjusted cost of equity implied by
stock market valuations each year from
1963 to 2001 in the US and from 1965 to

14 | McKinsey on Finance Autumn 2002

2001 for the UK (Exhibit 3). In the US, it
consistently remains between 6 and 8 percent
with an average of 7 percent. For the UK
market, the inflation-adjusted cost of equity
has been, with two exceptions, between

4 percent and 7 percent and on average

6 percent.

The stability of the implied inflation-adjusted
cost of equity is striking. Despite a handful of
recessions and financial crises over the past
40 years including most recently the dot.com
bubble, equity investors have continued to
demand about the same cost of equity in
inflation-adjusted terms. Of course, there are
deviations from the long-term averages but
they aren’t very large and they don’t last very
long. We interpret this to mean that stock
markets ultimately understand that despite ups
and downs in the broad economy, corporate
earnings and economic growth eventually
revert to their long-term trend.

We also dissected the inflation-adjusted cost of
equity over time into two components: the
inflation-adjusted return on government bonds
and the market risk premium. As Exhibit 4
demonstrates, from 1962 to 1979 the expected



Estimating the cost of equity

To estimate the cost of equity, we began with a standard perpetuity model:

p, = &

k. — g
where P, is the price of a share at time t, CF, , , is the expected cash flow per
share at time t + 1, k, is the cost of equity, and g is the expected growth rate
of the cash flows. The cash flows, in turn, can be expressed as earnings, E,
multiplied by the payout ratio:

&)

CF = E(payout ratio)

Since the payout ratio is the share of earnings left after reinvestment,
replacing the payout ratio with the reinvestment rate gives:

CF = E(1 — reinvestment rate)

The reinvestment rate, in turn, can be expressed as the ratio of the growth
rate, g, to the expected return on equity:

. _ 8
reinvestment rate = —

ROE
And thus the cash flows can be expressed as:
g
CF= E(l - —) (2)
ROE
We then combined formulas (1) and (2) to get the following:
g
1 L —
R ROE E.y g 3
= — o = 1 — |+ g
Et+ 1 kg -8 ‘Dt ROE

If the inflation embedded in k, and g is the same, we can then express
equation 3 as:

+g 4
) g @
Where k., and g, are the inflation-adjusted cost of equity and real growth rate,
respectively. We then solved for k., for each year from 1963 through 2001,
using the assumptions described in the text of the article.

inflation-adjusted return on government bonds
appears to have fluctuated around 2 percent in
the US and around 1.5 percent in the UK. The
implied equity risk premium was about

5 percent in both markets.® But in the 1990s, it
appears that the inflation-adjusted return on
both US and UK government bonds may have
risen to 3 percent, with the implied equity risk
premium falling to 3 percent and 3.6 percent in
the UK and US respectively.

We attribute this decline not to equities
becoming less risky (the inflation-adjusted cost
of equity has not changed) but to investors
demanding higher returns in real terms on
government bonds after the inflation shocks of
the late 1970s and early 1980s. We believe

that using an equity risk premium of 3.5 to
4 percent in the current environment better
reflects the true long-term opportunity cost
for equity capital and hence will yield more
accurate valuations for companies. [og

Marc H. Goedhart (Marc_Goedhart@McKinsey.com)
is associate principal in McKinsey’s Amsterdam
office, Timothy M. Koller (Tim_Koller@McHKinsey.com)
is a principal in McKinsey's New York office, and
Zane D. Williams (Zane_Williams @McKinsey.com) is
a consultant in McKinsey’s Washington, D.C., office,
Copyright © 2002 McKinsey & Company. All rights

reserved.

1 Defined as the difference between the cost of equity and the
returns investors can expect from supposedly risk-free
government bonds.

2 See Marc H. Goedhart, Brendan Russel, and Zane D.
Williams, “Prophets and profits?” McKinsey on Finance,
Number 2, Autumn 2001.

2 See, for example, Eugene Fama and Kenneth French, “The
Equity Premium,” Journal of Finance, Volume LVII, Number 2,
2002; and Robert Arnott and Peter Bernstein, “What Risk
Premium is ‘Normal’,” Financial Analysts Journal, March/
April, 2002; James Claus and Jacob Thomas, “Equity premia
as low as three percent?” Journal of Finance, Volume LVI,
Number 5, 2001.

4 See, for example, Ibbotson and Associates, Stock, Bonds,
Bills and Inflation: 1997 Yearbook.

o

See Timothy Koller and Zane Williams, “What happened to the
bull market?” McKinsey on Finance, Number 1, Summer 2001.

o

One consequence of combining a volatile nominal growth rate
(due to changing inflationary expectations) with a stable
ROE is that the estimated reinvestment rate varies tremen-
dously over time. In the late 1970s, in fact, our estimates
are near 100 percent. This is unlikely to be a true represen-
tation of actual investor expectations at the time. Instead,
we believe it likely that investors viewed the high inflation of
those years as temporary. As a result, in all of our estimates,
we capped the reinvestment rate at 70 percent.

w

This assumption is the one that we are least comfortable
with, but our analysis seems to suggest that markets build in
an expectation that inflation from the recent past will
continue (witness the high long-term government bond yields
of the late 1970s).

o

There is some evidence that the market risk premium is
higher in periods of high inflation and high interest rates, as
was experienced in the late 1970s and early 1980s.

The real cost of equity | 15
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Equity analysts: Still too bullish

Marc H. Goedhart,
Rishi Raj, and
Abhishek Saxena

After almost a decade of stricter regulation, analysts’ earnings forecasts continue

to be excessively optimistic.

No executive would dispute that analysts’ forecasts
serve as an important benchmark of the current
and future health of companies. To better under-
stand their accuracy, we undertook research
nearly a decade ago that produced sobering results.
Analysts, we found, were typically overoptimistic,
slow to revise their forecasts to reflect new
economic conditions, and prone to making increas-
ingly inaccurate forecasts when economic

growth declined.!

Alas, a recently completed update of our work
only reinforces this view—despite a series of rules
and regulations, dating to the last decade,

that were intended to improve the quality of the

analysts’ long-term earnings forecasts, restore
investor confidence in them, and prevent conflicts
of interest.? For executives, many of whom go

to great lengths to satisfy Wall Street’s expectations
in their financial reporting and long-term
strategic moves, this is a cautionary tale worth

remembering.

Exceptions to the long pattern of excessively
optimistic forecasts are rare, as a progression of
consensus earnings estimates for the S&P 500
shows (Exhibit 1). Only in years such as 2003 to
2006, when strong economic growth generated
actual earnings that caught up with earlier

predictions, do forecasts actually hit the mark.



Exhibit 1
Off the mark

With few exceptions,
aggregate earnings
forecasts exceed realized
earnings per share.

S&P 500 companies

Analysts’ forecasts over time for each year @ Realized EPS for each year
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Exhibit 2
Overoptimistic

Actual growth surpassed
forecasts only twice

in 25 years—both times
during the recovery
following a recession.

Earnings growth for S&P 500 companies,
5-year rolling average, %

Forecast! — Actual®
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1Analysts’ 5-year forecasts for long-term consensus earnings-per-share (EPS) growth rate. Our conclusions are same for growth
based on year-over-year earnings estimates for 3 years.

2Actual compound annual growth rate (CAGR) of EPS; 2009 data are not yet available, figures represent consensus estimate
as of Nov 2009.

Source: Thomson Reuters I/B/E/S Global Aggregates; McKinsey analysis
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Exhibit 3

Less giddy

Capital market expectations
are more reasonable.

Actual P/E ratio vs P/E ratio implied by
analysts’ forecasts, S&P 500 composite index

5 | | [ l |
1985 1987 1989 1991 1993 1995

Implied analysts’ expectations! = Actual?

Long-term
median,
excluding
high-tech
bubble phase

2NN

20

15

l
1999 2001 2003 2005 2007  2009°

1P/E ratio based on 1-year-forward earnings-per-share (EPS) estimate and estimated value of S&P 500. Estimated value
assumes: for first 5 years, EPS growth rate matches analysts® estimates then drops smoothly over next 10 years
to long-term continuing-value growth rate; continuing value based on growth rate of 6%; return on equity is 13.5%
(long-term historical median for S&P 500), and cost of equity is 9.5% in all periods.

20bserved P/E ratio based on S&P 500 value and 1-year-forward EPS estimate.

3Based on data as of Nov 2009.

Source: Thomson Reuters 1/B/E/S Global Aggregates; McKinsey analysis

This pattern confirms our earlier findings that

analysts typically lag behind events in revising their

forecasts to reflect new economic conditions.
When economic growth accelerates, the size of the
forecast error declines; when economic growth
slows, it increases.3 So as economic growth cycles
up and down, the actual earnings S&P 500
companies report occasionally coincide with the
analysts’ forecasts, as they did, for example, in
1988, from 1994 to 1997, and from 2003 to 2006.

Moreover, analysts have been persistently overopti-
mistic for the past 25 years, with estimates
ranging from 10 to 12 percent a year,4 compared

with actual earnings growth of 6 percent.5

Over this time frame, actual earnings growth
surpassed forecasts in only two instances,
both during the earnings recovery following a
recession (Exhibit 2). On average, analysts’

forecasts have been almost 100 percent too high.6

Capital markets, on the other hand, are notably
less giddy in their predictions. Except during the
market bubble of 1999—2001, actual price-to-
earnings ratios have been 25 percent lower than
implied P/E ratios based on analyst forecasts
(Exhibit 3). What’s more, an actual forward P/E
ratio” of the S&P 500 as of November 11, 2009—
14—is consistent with long-term earnings

growth of 5 percent.® This assessment is more
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reasonable, considering that long-term earnings
growth for the market as a whole is unlikely

to differ significantly from growth in GDP,? as
prior McKinsey research has shown.1° Executives,
as the evidence indicates, ought to base their
strategic decisions on what they see happening in
their industries rather than respond to the
pressures of forecasts, since even the market

doesn’t expect them to do so.o

! Mare H. Goedhart, Brendan Russell, and Zane D. Williams,
“Prophets and profits,” mckinseyquarterly.com, October 2001.

2 US Securities and Exchange Commission (SEC) Regulation Fair
Disclosure (FD), passed in 2000, prohibits the selective
disclosure of material information to some people but not others.
The Sarbanes—Oxley Act of 2002 includes provisions specifically
intended to help restore investor confidence in the reporting
of securities’ analysts, including a code of conduct for them and a
requirement to disclose knowable conflicts of interest. The
Global Settlement of 2003 between regulators and ten of the
largest US investment firms aimed to prevent conflicts of interest
between their analyst and investment businesses.

3 The correlation between the absolute size of the error in forecast
earnings growth (S&P 500) and GDP growth is —0.55.

4 Our analysis of the distribution of five-year earnings growth (as
of March 2005) suggests that analysts forecast growth of
more than 10 percent for 70 percent of S&P 500 companies.

5 Except 1998—2001, when the growth outlook became excessively
optimistic.

6 We also analyzed trends for three-year earnings-growth
estimates based on year-on-year earnings estimates provided by
the analysts, where the sample size of analysts’ coverage is
bigger. Our conclusions on the trend and the gap vis-a-vis actual
earnings growth does not change.

7 Market-weighted and forward-looking earnings-per-share
(EPS) estimate for 2010.

Assuming a return on equity (ROE) of 13.5 percent (the long-
term historical average) and a cost of equity of 9.5 percent—the
long-term real cost of equity (7 percent) and inflation

(2.5 percent).

9 Real GDP has averaged 3 to 4 percent over past seven or eight
decades, which would indeed be consistent with nominal growth
of 5 to 7 percent given current inflation of 2 to 3 percent.

°Timothy Koller and Zane D. Williams, “What happened to the
bull market?” mckinseyquarterly.com, November 2001.

Marc Goedhart (Marc_Goedhart@McKinsey.com) is a consultant in McKinsey’s Amsterdam office;
Rishi Raj (Rishi_Raj@McKinsey.com) and Abhishek Saxena (Abhishek_Saxena@McKinsey.com) are
consultants in the Delhi office. Copyright © 2010 McKinsey & Company. All rights reserved.
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Corporate Bond Gauge Signals Dwindling Economic
Risk

Speculative-grade bond spreads are narrow, a measure of investors’ outlook for the economy

There is improving economic data, especially consumer spending on goods, as well as optimism for a
broader economic rebound later in the year.
PHOTO: DAVID PAUL MORRIS/BLOOMBERG NEWS

By Sam Goldfarb
Updated April 22,20212:25 pm ET
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A key measure of the perceived risk in low-rated corporate bonds is hovering around its

lowest level in more than a decade, highlighting investors’ mounting confidence in the
economic outlook.
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Yields on low-rated corporate bonds already hit a record low of 3.89% in February. That

data point is especially important for businesses, because it signals how cheaply they can
borrow when they issue new bonds. Companies including Charter Communications Inc.
CHTR 2.39% A and United Airlines Holdings Inc. YAL -0.17% ¥ have issued a total of $186.1

billion of speculative-grade bonds this year through Wednesday, the highest over that

period on record, according to L.CD, a unit of S&P Global Market Intelligence.

The spread relative to Treasurys, however, is arguably an even better measure of
investors’ outlook for the economy, since it shows how much investors feel they need to be
compensated for the risk that companies may default on their debt.

The narrow speculative-grade bond spreads indicate debt investors think that the
economic environment for businesses over the next several years could be better than at
any time since the 2008-2009 financial crisis—a striking development after many feared a
severe, long-lasting economic downturn just last year.

As of Wednesday, the average speculative-grade bond spread was 2.98 percentage points.
That was slightly higher than earlier in the month but still down from 3.60 percentage
points at the end of last year and 4.42 percentage points on Nov. 6, the last full trading
session before Pfizer Inc. PFE -1.02% ¥ announced highly encouraging results from its

coronavirus-vaccine trial.

Investors and analysts say that two major factors have been responsible for that decline.
One is improving economic data, especially consumer spending on goods, which analysts

closely link to the two economic relief measures that Congress passed in recent months.
The other is optimism for a broader economic rebound later in the year, as people feel
more comfortable spending money on services, such as airline travel and restaurant
dining.

Despite the setback last week when U.S. health authorities recommended a pause in the
use of Johnson & Johnson’s JNJ +0.62% & Covid-19 vaccine, many investors and analysts
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Some analysts take a skeptical view of the corporate bond rally.

SHARE YOUR THOUGHTS

How confident do you feel about the economic outlook? Why? Join the conversation below.

Speculative-grade bond spreads should be about twice their current level based on a fair-
value model that takes into account current economic conditions and other factors, said
Marty Fridson, chief investment officer at Lehmann Livian Fridson Advisors LLC.

According to the Federal Reserve, manufacturers, miners and utilities were using about
74% of their theoretical production capacity in March, he noted, well below the more than
81% level reached in 2007 when corporate bond spreads were at comparable levels.
Current spreads suggest investors aren’t just optimistic about the economy but feel
emboldened that the Fed will protect them from significant losses after the central bank’s
extraordinary interventions last year, he said.

Others, though, say the economic trajectory does justify strong demand for corporate
bonds. Aneta Markowska, chief economist at Jefferies LLC, said that industrial
production is still being suppressed by pandemic-related supply challenges and could
reach 80% of capacity by the summer just by catching up to current demand.

Overall, she said, the economy is better poised now than it was for years after the
financial crisis because households “are sitting on tons of cash,” and the government has
been pumping trillions of dollars into the economy.

If anything, debt investors may be in a more comfortable position than equity investors
because they won’t worry if growth slows substantially two years from now, as long as it
remains positive.

“If you’ve accumulated massive earnings in the last two years that you haven’t spent, that
also creates a big buffer on your balance sheet,” Ms. Markowska said. “That’s what’s going
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Treasury Yield Curve Inverts To Deepest Level Since 1981

BY SAM GOLDFARB

Yields on longer-term U.S. Treasurys have fallen
further below those on short-term bonds than at any
time in decades, a sign that investors think the Federal
Reserve is close to winning its inflation battle
regardless of the cost to economic activity.

A scenario in which short-term yields exceed long-
term yields is known on Wall Street as an inverted
yield curve and is often seen as a red flag that a
recession is looming. §

Yields on Treasurys largely reflect 1nvestor ;
expectations for what short-term 1nteres rates set by
the Fed will average over the life of a bond Longe‘
term yields are generally higher t an ‘shorter-term
yields because investors want. \guard against the r1sk
of unexpected inflation and Jat increases.

N

At a basic level, an 1nverted curve means that investors
are confident that, short-term rates will be lower in the
longer term tha/n they will be in the near term,
Typically, that'is because they think the Fed will need
to slash borrowing costs to revive a faltering economy.

The yield curve is more than just a little bent out of
shape at the moment.

Last week, the yield on the 10-year U.S. Treasury note
dropped to 0.78 percentage point below that of the
two-year yield, the largest negative gap since late 1981,
at the start of a recession that pushed the
unemployment rate even higher than it would later
reach in the 2008 financial crisis.

Still, many investors and analysts see reasons to think
that the current yield curve might presage waning
inflation and a return to a more normal economy, rather
than an approaching economic disaster.

The current yield curve is “the market saying: I think
inflation is going to come down,” said Gene Tannuzzo,
global head of fixed income at the asset management
firm Columbia Threadneedle.

Investors, he said, believe “the Fed does have
credibility. Ultimately the Fed will win this inflation
about:blank

Main

by early next year, up\from its current level between
3.75% and 4%. However the encouraging CPI report
has led many, t& beheve the Fed will start cutting rates
later in 2025‘—a/bet that officials will be able to shift to
promotlng onomic growth without worrying too

much about prolonging the inflation problem.

yTreasury y1e1ds shape the economic outlook as much as
*’they reflect it. Longer-term yields, in particular, play a
“role in deter{nlmng borrowing costs across the

: ,,he“y also heavily influence stock prices,
with'rising y1e1ds often causing stocks to fall as

/mvestors demand more attractive prices to reflect the
"better returns they can now get by simply holding

ultrasafe government debt to maturity.

Stubbornly high inflation and rapidly rising

expectations for short-term interest rates have already
led to huge increases in Treasury yields this year, with
the prices of existing bonds dropping to reflect higher
rates offered on new bonds. That in turn has led to the
worst returns for major bond indexes in records going
back to the 1970s.

The S& P 500 has also lost 17% this year. But, as
longer-term yields have fallen, it too has stabilized in
recent weeks, gaining 6% since the day before the Nov.
10 inflation report.

One threat for investors: The recent decline in yields
and gains in stocks might not last precisely because
they have made it a little easier for businesses to raise
and spend money—undermining the conditions that led
to the possible moderation of inflation in the first
place.

On more than one occasion this year, Fed Chairman
Jerome Powell has snuffed out rallies in stocks and
bonds by delivering the message that the central bank
is likely to not just raise rates higher but keep them at
elevated levels for longer.

At a news conference following the Fed’s Nov. 1-2
meeting, Mr. Powell emphasized that inflation
remained a major threat and that, even though the Fed
might raise rates in smaller increments going forward,
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fight and in the meantime, we have to bear higher
short-term interest rates.”

Notably, the yield curve has become more deeply
inverted in recent weeks due largely to good economic
news.

For months starting in the summer, the 10-year yield
had repeatedly failed to drop much further than 0.5
percentage point below the two-year yield. That only
changed earlier this month, when the Labor
Department released better-than-expected consumer-
price index data, raising hopes that inflation might be
easing.

Main

it was still likely to lift them higher than officials had
signaled in their last official forecast in September.

That November meeting, though; took place before the
latest inflation data, and 1nvestors are now eagerly
looking forward to what Mr Powell has to say when he
speaks at an event hosted by the Brookings Institution
think tank on Wednesda ;e

Bonds “ have ra ‘1edf significantly since the last
meeting,” so; there/ls a r1sk that Mr. Powell could use
Wednesday S event as “an opportunity to push back,”
said Jan, Nevru21 U.S. rates strategist at NatWest
Marketg

The October CPI report did cause short-term yields to

fall a little, with the two-year yield slipping to around

4.47% as of Tuesday from 4.63% earlier in the mont N
Investors, though, haven’t adjusted their near-term rate

expectations nearly as much as their longer-term bets,
with the 10-year yield sliding to 3. 75% fro 4.15%

5%
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Decoding the (Almost) 5% 10-Year Treasury Yield

Investors debate whether borrowing benchmark has finally topped out

Treasury yields

6% RECESSION

1 2-year note
0 10-year note

0

2006 10 15 20

Sources: Ryan ALM; Tradeweb ICE Closes

By Sam Goldfarb

Updated Oct. 30,2023 1233 pm ET

The yield on the benchmark 10-year U.S. Treasury note touched 5% for the first time in 16 years last week, spurring debate about whether it

has peaked or just taken another step in its long and disruptive climb.

Treasury yields play a critical role in determining borrowing costs across the economy. Their nearly two-year surge has driven 30-year
mortgage rates close to 8%, weighed on stocks and stirred anxieties that the surprisingly resilient economy could finally fall into a recession.

Here is alook at how yields got here and their possible paths forward:

The Fed sets the tone

Yields on Treasurys largely reflect investors’ expectations for what short-term interest rates set by the Federal Reserve will average over the

life of a bond. As a result, the 10-year yield never quite got all the way down to zero, where short-term rates effectively sat during most of 2020

and 2021. And they started climbing in 2022 before the Fed ever raised rates.

Borrowing benchmarks
6%

W Fed-funds rate
0O 10-year Treasury yield

0

2021 ‘23

Note: Fed-funds rate reflects midpoint of target range
Sources: Tradeweb ICE Closes (10-year yield); St. Louis Fed (fed-funds rate)
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Since late last year, the 10-year yield has been sitting below the federal-funds rate, reflecting bets that the Fed will cut rates in the future. But
the overnight borrowing rate still establishes its rough parameters.
The inverted yield curve and the forces against it

For much of 2022 and 2023, longer-term Treasury yields were well below short-term ones.

That anomaly, known as an inverted yield curve, is infamous for a reason. To accept lower yields on longer-term Treasurys, investors need to
have a strong conviction that interest rates will fall in the future, most likely because of a recession.

Even modest doubts, or impatience, can tempt investors into the higher-yielding short-term Treasurys, driving longer-term yields up and
shorter-term yields down.

Another reason to avoid longer-term bonds under these conditions: Holding them can cause investors to lose money just because of the
passage of time. Bonds become increasingly short-term as their maturity dates draw closer. With the curve inverted, that means, for example,
that the price of a three-year note will fall as it becomes a higher-yielding two-year note.

Treasury yield curve as of July 3,2023

6%
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1 note note
0
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¢———————— DURATION INYEARS —— 8@ >

Source: Treasury Department

Even s0, betting that the curve would become even more inverted was one of the most popular trades on Wall Street earlier this year.

Some investors didn’t have a firm view on how high bond yields should be on their own. But they did feel safe wagering on their relative levels.
With Fed officials raising rates to fight inflation—and openly acknowledging the risk that their efforts could cause a recession—many thought
it was an easy call that rates would be higher in the near term than over the long term.

The unwinding of a popular bet

Unexpectedly, however, economic growth started to show signs of accelerating over the summer, right around the same time that data was
showing a slowdown in gauges of underlying inflation. A recession seemed simultaneously both farther off and less inevitable.

As can often happen on Wall Street, what is called crowded trade provided fuel for a huge swing in the opposite direction. Investors, having
already sacrificed short-term returns by favoring longer-term Treasurys, started reducing those positions. That led to losses for those who
weren’t early to pivot, pushing more to throw in the towel and a big jump in longer-term yields.
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Yield curve, U.S. Treasurys
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The experience of recent months is unusual. Typically, inverted yield curves un-invert because the Fed is cutting rates or close to doing so in
response to a slowing economy. That, in turn, causes short-term yields to fall sharply, dropping them back down below longer-term yields.

This time, though, the gap is collapsing because of economic strength, not weakness, with longer-term yields rising instead of short-term
yields falling.

Supply-demand mismatch?

Other factors beyond interest-rate expectations may also be pushing up yields.

Over the course of just three trading sessions starting at the end of July, the Bank of Japan said that it was lifting its cap on Japan’s 10-year
government bond to 1% from 0.5%; the U.S. Treasury Department announced a much larger than expected borrowing forecast; and Fitch
Ratings downgraded the U.S. credit rating to one notch below triple-A, citing a worsening budget outlook and governance concerns.

All three developments sparked worries that a growing supply of Treasurys might meet insufficient demand. With higher yields now available
on Japan’s bonds, investors in the world’s third-largest economy may now have less need to invest overseas, including in the U.S.

A 5% ceiling?

Investors have long hoped that certain key levels would serve as a ceiling for the 10-year yield, whether 2.5% early in 2022, 4% later that year,
or 5% now.

Indeed, reaching 5% in early trading last Monday sparked a rally in Treasurys, with the yield dropping to 4.84% by the end of the trading
session. In recent trading, it was hovering around 4.9%, according to Tradeweb.

A 5% yield strikes some investors as high, given potential threats to the economy from wars overseas to the increase in borrowing costs.

Others argue that the 10-year yield could realistically rise to the level of the fed-funds rate, which is currently around 5.3%. Any more could be
difficult, with Fed officials signaling that they expect to cut rates at some point, even absent a recession, to reduce the risk of an
unintentionally severe slowdown.
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Uncertainty remains, however, about how much the Fed would cut rates and how quickly. Given how well economic growth has held up so far,
many see a decent chance that the cuts would be modest. That, in turn, argues for yields to stay roughly where they are now—a vote of
confidence in the economy, if disappointing for borrowers.

Write to Sam Goldfarb at sam.goldfarb@wsj.com

Appeared in the October 31, 2023, print edition as ‘'What’s Next for Bond Yield After Hitting 5%’
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CREDIT MARKETS

Treasury Yields Signal Investors’ Waning Economic
Exuberance

Yield on 10-year note fell roughly a quarter-percentage point in second quarter as traders scaled back

expectations for fiscal and monetary stimulus

Shoppers on Rodeo Drive in Beverly Hills, Calif, earlier in June.
PHOTO: JILL CONNELLY/BLOOMBERG NEWS

By Sam Goldfarb
Updated June 30,2021410 pm ET

The recent drop in U.S. Treasury yields reveals some investors’ doubts about how strong
the economy will be in the coming years, even as inflation pushes to its highest level in
more than a decade.

Yields, which fall when bond prices rise, have surprised many by sliding in the second
quarter of the year. That marks a reversal from the sharp rise of the year’s first three

months, when markets generally rode a wave of optimism that stimulus and reopenings
would spur a roaring ’20s type of acceleration.
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The yield on the benchmark 10-year U.S. Treasury note settled Wednesday at 1.443%, up
from 0.913% at the end of last year but down from 1.749% at the end of March.

Yield on 10-year U.S. Treasury note
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Treasury yields play an important function in the economy, helping set borrowing costs
on everything from mortgages to corporate bonds. They are also a closely watched
economic barometer, with longer-term yields in particular tending to rise when the
growth outlook improves and decline when it falters.

Yields on conventional and inflation-protected Treasurys still suggest the economy will
grow at a healthy pace in the coming years. But expectations aren’t as buoyant as they
were in March. Back then, yields reflected forecasts that the Federal Reserve’s benchmark
federal-funds rate would remain near zero this year but start climbing by 2023 and steady
at around 2.5%—without causing the inflation rate to fall to below the central bank’s 2%
target.

Today, investors still expect the Fed to raise rates at roughly the same time, if possibly a
little sooner. But projections for rates over the longer term have subsided somewhat, as
have inflation expectations—indicating a slightly weaker economy, less able to withstand
interest-rate increases.
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Investors’ economic confidence has been eroded by waning expectations for both fiscal
and monetary stimulus, some investors and analysts said.

From the start of the year, many investors have bet that large-scale government spending,
near-zero short-term interest rates and continued bond buying by the Fed would lift an
economy already rebounding from the pandemic.

SHARE YOUR THOUGHTS

How optimistic are you feeling about the economy? Join the conversation below.

Expectations reached their recent peak in March, when Democrats passed a larger-than-
expected coronavirus-relief bill with no Republican votes, fueling bets that they could
have similar success in passing other priorities such as spending on infrastructure.

Since then, however, progress has been slow, with moderate Democrats insisting on a
bipartisan infrastructure bill. Meanwhile, Fed officials have started discussions about
tapering bond purchases and have pushed forward the time frame when they expect to

raise interest rates.

Such developments have more than offset the recent increase in inflation. Over the course
of April and May alone, the consumer-price index jumped 1.4%, with core prices, excluding
volatile food and energy categories, logging their biggest year-over-year gain in May since

1992. Many investors, though, have largely dismissed such gains as aberrations related to
the reopening of the economy. Fed Chairman Jerome Powell recently pointed to the recent
decline in sky-high lumber prices as a possible sign of things to come.

“Markets are forward looking,” said John Bellows, a portfolio manager at Western Asset.
“Even with high inflation prints, forward inflation has been reassessed lower.”

https://www.wsj.com/articles/treasury-yields-signal-investors-waning-economic-exuberance-116250244717st=q70oolsabtissrb9&reflink=article_email_s...

3/5



7/2/2021 Treasury Yields Signal Investors’ Waning Economic Exuberance - WSJ

The TCL Chinese Theatre in Los Angeles reopened in March.
PHOTO: MARIO ANZUONI/REUTERS

A good number of investors still expect unusually strong growth over the next couple of
years and argue that inflation may also remain elevated, eventually driving a more
aggressive response by the Fed.

As of April, economists surveyed by The Wall Street Journal anticipated that the economy
—after shrinking 3.5% last year—will grow 6.4% this year and 3.2% in 2022.

In a June report, the Jefferies economists Aneta Markowska and Thomas Simons forecast
5% growth next year, thanks in part to the lingering impact of recent stimulus payments
that “have left household finances in the best shape in decades.”

Core inflation should “remain well above 3% through at least April of next year,” as
consumers keep spending, the economists wrote in another report. By then, they added, a
tight labor market could be leading to wage increases, so that “any easing of inflationary
pressures is likely to be transitory.”

Caught off guard by the recent decline in yields, some investors and analysts have blamed
idiosyncratic factors such as demand from pensions and foreign central banks.

One popular explanation is that the bet on higher yields became too crowded. “When
everybody is short and the market just rallies a little bit,” hedge funds can be forced to
buy bonds to reduce their risk of further losses, said Zhiwei Ren, a portfolio manager at
Penn Mutual Asset Management. That causes yields to fall even further.

Still, investors and analysts generally agree that Treasury yields are at least eventually
determined more by economic fundamentals and the outlook for interest-rates set by the
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Fed than by technical factors.

“There is a growing contingent of market participants that are buying into the idea that
we’ve reached peak growth—essentially that the most impressive days of the recovery are
behind us,” said Mr. Simons of Jefferies.

His view, he said, is that investors have just become too pessimistic and that the 10-year
yield could still rise to 2% by the end of the year.

Appeared in the July 1, 2021, print edition as ‘Treasurys Signal Waning Exuberance.’
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Analysts see stable utility sector stocks poised to ride out
potential recession

Tuesday, July 5, 2022 6:02 AM ET

By Allison Good

Market Intelligence

EXCHANGE!  NEW YORKST  EXCHANGE lgyno SR

Fears of a recession are rising as the S&P 500 index
extends its losses, but industry experts anticipate the
utilities sector will remain an important flight to safety.
Source: Spencer Platt/Getty Images News via Getty Images

Performance by U.S. utility stocks during previous economic downturns, a decreasing sensitivity to interest rates and
stable earnings and dividend growth suggest the sector could see substantial price upside despite signs of a looming
recession, industry experts said.

Utility share prices' recent deconsolidation from inflation has transformed the industry from a steady-growth, defensive

play to a higher-growth sector that can increase earnings and return material capital to investors during economic dips.
So far in 2022, the S&P 500 Utilities index has lost just 3% of its value as of the June 28 market close, compared to the
broader S&P 500 index's nearly 20% drop.

Historically, according to analysts at Morgan Stanley, the utility sector's highest stock market outperformance has
occurred 12 months before a recession and three months into a recession, suggesting that "the space trades higher on
a relative basis well in advance of an actual recession, holds its value on a relative basis until the recession hits, then
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sees another period of outperformance shortly after a recession begins."”

Morgan Stanley said it does not expect utility stocks to rise "on an absolute basis," but thinks "relative performance will
be favorable in a downturn.” Utilities' price-to-earnings ratios, Morgan Stanley added in a June 29 note to clients, also
offer "a neutral risk/reward proposition from a valuation standpoint when compared to other defensive cohorts.”

UBS analysts wrote June 30 that investors should still orient their North American utility and power stock picks toward
"valuation and yield in stocks with lower risk fundamentals to the accelerating growth from the clean energy transition."
This strategy, in UBS' view, sets investors up over the long term to own the stocks most likely "to emerge as the new top-
quartile names at the next (price-to-earnings ratio) valuation spread peak."

Utility stocks steady despite market turmoil, recession worries (%)

S&P 500 — 3&P 500 Utilities
—fMErican Electric Power Co. Inc ——Xcel Enargy Inc.
e S ENRFGY COF DL — Atmos Energy Corp.
— Ameran Corp. e Elon Ciarp*
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Asof June 29, 2022,
* Exalon Corps share price was affected by the Pab. 23, 2022 spin-of f of Constallation Energy.
Source: S&P Gloal Market Intelligence

Morgan Stanley sees investors increasingly attracted to "low-risk, discounted” utility companies like American Electric
Power Co. Inc., Exelon Corp. and Atmos Energy Corp., and that CMS Energy Corp., Ameren Corp. and Xcel Energy Inc.
still have untapped stock price upside as well.

John Bartlett, president of utilities-focused investment portfolio manager Reaves Asset Management, said in an interview
he expects the industry to grow earnings per share by 5% to 6% and pay dividend yields of 3% to 3.5% per year on
average even during a recession.

"The backdrop for them providing that consistent earnings growth and an above-market dividend rate is very
sustainable," Bartlett explained. "You can count on the sort of slow stair steps of value added to shareholder returns
over time ... you probably have better visibility into how you're going to get rewarded for your patience" compared to
other sectors that investors might turn to as the possibility of a recession rises

Analysts at Scotiabank agreed that utility stocks should be less volatile than the overall market during a downturn,
though Morgan Stanley does anticipate earnings growth will slow into 2023 even without a recession.

During a June 14 investor conference, NextEra Energy Inc. President and CEO John Ketchum said the company will
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have the same cash flow and capital access advantages despite inflation and a potential downturn.

"Don't ever forget we are a cash flow machine. ... If you were ever concerned about the growth maybe slipping a bit,
which we are not, then remember the [capital expenditure] opportunities would go down at the same time," Ketchum
said. "We'd be enormously free-cash-flow positive, and we'd be able to buy back shares and achieve our EPS
expectations.”

A high interest-rate environment also gives NextEra "even more headroom when we go to compete against the unrated
wind developers, the unrated solar developers, the unrated storage developers" for debt and equity, he continued.

At the Edison Electric Institute's recent annual conference, top utility executives reiterated plans to spend tens of billions
on transitioning to cleaner energy sources, with the vast majority of that spending allocated toward regulated assets,
even in the face of economic headwinds.

Still, utilities grappling with issues ranging from regulatory support to climate, and slower load and earnings growth could
face a higher stock price risk during a recession, according to Morgan Stanley, which named PG&E Corp., Edison
International, Entergy Corp., Consolidated Edison Inc., Pinnacle West Capital Corp. and PPL Corp. as utility holdings
companies unlikely to perform as well.

UBS agreed that "taking a valuation-driven, low-risk approach and moving to a stock-picking focus versus a defensive
sector approach is key to navigating the less bullish backdrop moving forward."

S&P Global Commodity Insights produces content for distribution on S&P Capital IQ Pro.

This article was published by S&P Global Market Intelligence and not by S&P Global Ratings, which is a separately
managed division of S&P Global.
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The Finite Horizon Expected Return Model
Joseph R. Gordon and Myron J. Gordon

The finite horizon expected return model (FHERM), a new method for estimating
the expected return on a share, states that (1) forecasts of abnormal performance
have a finite horizon, N, beyond which investors expect a corporation to earn for all
future time a return on equity investment equal to the expected return on its shares;
and (2) the expected return on a share is the discount rate that equates the share’s
current price with a dividend expectation for which the dividend in each period from
1 to N is equal to its forecast and the dividend in each period from N + 1 to infinity
is equal to the forecast for normalized earnings in Period N + 1. The capital asset
pricing model (CAPM) states that the expected return on a share varies with beta
and dividend yield, but empirical tests of the CAPM using previous methods for
estimating expected return have failed. Empirical evidence strongly supports the

joint hypothesis that the FHERM and the CAPM are both true.

wo of the three corecipients of the 1990 Nobel

Prize in Economics were Harry Markowitz and
William Sharpe. The prize recognized their work in
portfolio theory, work that culminated in the capital
asset pricing model (CAPM) (see Markowitz 1959,
Sharpe 1964, Lintner 1965, and Mossin 1966). The
CAPM established that under intuitively attractive
assumptions, the expected return (EXR) on a share
varies with the share’s systematic risk (BETA). The
EXR could be a very important capital market sta-
tistic because investors would find it useful in
choosing among shares and, to the extent that cap-
ital markets are perfectly competitive, corporations
would find it useful in choosing among investment
opportunities.

A considerable body of empirical work during
the past 30 years has been devoted to testing the
CAPM under the assumption that an average of the
realized holding-period returns (ARHPR) on a
share over a number of prior time periods is a
satisfactory estimate of its EXR. This empirical
work has provided little support for the truth of the
CAPM. Some of the most painstaking and sophis-
ticated research has not even found a positive cor-
relation between EXR and BETA (see Reinganum
1981, Coggin and Hunter 1985, Lakonishok and
Shapiro 1986, and Fama and French 1992).! Fama
and French summarized their empirical results
with the statement: “In short, our tests do not sup-
port the most basic prediction of the SLB model

Joseph R. Gordon is a systems analyst and Myron ].
Gordon is a professor of finance at the University of
Toronto.

[CAPM], that average stock returns are positively
related to market Bs.”

Why has this empirical work, which assumes
investors’ expectations are simply some average of
what was realized in the past, found little or no
correlation between EXR and BETA? A plausible
explanation is the very high variance of short-term
realized holding-period returns. As Black (1993)
observed, the averaging process needed to elimi-
nate the noise may leave little information in the
average as an estimate of the EXR at any point in
time. Regardless, these empirical results force us
either to abandon a theorem that contributed sig-
nificantly to the only Nobel Prize in financial eco-
nomics or to use a different method for the
estimation of EXR.2

A share’s holding-period return (HPR), by def-
inition, is the sum of its dividend yield (DYD) for
the period and its growth rate in price for the
period; that is, for any future period,

DIV(T)  PPS(T)—PPS(T-1)

HPR(T) = ppgir—1y+— ppscr-1) >0 (D
where

DIV(D) = dividend

PPS(T) = end-of-period price

PPS(T-1) = start-of-period price
The expected return on a share, by definition, is
Equation 1 with T equal to 1. PPS(0) is simply the
current price, and the accurate estimation of
expected DIV(1) is trivial, but the accurate estima-
tion of expected PPS(1) is elusive.

A database available from the Institutional
Brokers Estimate System (I/B/E/S International)
contains averages of security analyst forecasts of

52 ©Association for Investment Management and Research
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earnings per share and of the long-term growth
rate in earnings. From the 1/B/E/S glossary of
terms:
Long Term Growth Forecasts are received
directly from contributing analysts, they are

not calculated by I/B/E/S. While different

analysts apply different methodologies, the

Long Term Growth Forecast generally repre-

sents an expected annual increase in operating

earnings over the company’s next full busi-

ness cycle. In general, these forecasts refer to a

period of between three to five years.

Using the [/B/E/Slong-term growth forecast as an
estimate of a share’s expected growth rate in price
for the coming period, Harris and Marston (1992)
and Gordon (1993) found positive correlation
between EXR and BETA. The correlations were
very low, however, so either BETA explains very lit-
tle of the variation in EXR among shares or there is
still considerable room for improvement in the esti-
mation of EXR.

The finite horizon expected return model
(FHERM) represents a new method for estimat-
ing EXR. The motivation for the FHERM is the
assumption that investors believe that current
forecasts can be used to predict, with acceptable
accuracy, abnormal performance up to but not
beyond a finite point in the future. The FHERM
states that (1) forecasts of abnormal performance
have a finite horizon, N, beyond which investors
expect a corporation to earn for all future time a
return on equity investment equal to the expect-
ed return on its shares; and (2) the expected
return on a share is the discount rate that equates
the share’s current price with a dividend expec-
tation, where the dividend in each period from 1
to N is equal to its forecast and the dividend in
each period from N + 1 to infinity is equal to the
forecast for normalized earnings in Period N + 1.

If both the FHERM and the CAPM are true,
then the multiple correlation of EXR with BETA and
DYD (which becomes significant when the CAPM
is adjusted for taxes) should be significantly high
within a single, small interval of N that includes the
true horizon of investors and, within this interval,
the regression coefficients and predicted values
should be reasonable and stable. Empirical evi-
dence shows this to be the case-—maximum corre-
lation of EXR with BETA and DYD occurs in Year
7, which is very reasonable considering that we
used the I/B/E/S average of security analyst fore-
casts of the long-term growth rate in earnings. Re-
gressions of the seven-year-horizon estimate of EXR
on beta, dividend yield, and skewness explain a
comparatively large fraction of the variation in EXR
among shares and, of course, a much larger fraction

Financial Analysts Journal - May/June 1897

of the variation in EXR among portfolios. Further-
more, the risk-free interest rate implicit in the con-
stant term, the price of risk implicit in the coefficient
of BETA, and the tax cost of dividends implicit in
the coefficient of DYD are reasonable, if not in com-
plete agreement with the CAPM, and are remark-
ably stable from one quarter to the next.

DERIVATION OF THE FHERM

The derivation of the FHERM starts with the well-
known proposition that the expected return on a
share is the discount rate that equates the share’s
current price with its dividend expectation; that is,

~ DIV(T
PPS = Z——(—~)—;.
ZA+EXR)

()

On the assumption that the dividend expectation
may be represented with its first-period value and
one growth rate for all future time, Equation 2
becomes

=)

DIV(1) * (1+GRR) ' _ _ DIV())

PPS Tzzl 1+ B EXR-GRR’ )

where

PPS = current price per share

DIV(1) = expected dividend per share in
Period 1

GRR = expected growth rate in the
dividend

Retained earnings are the primary and fre-
quently the sole source of funds for equity invest-
ment, and dividends are the primary and
frequently the sole means for distributing funds to
shareholders. Assuming for the present that re-
tained earnings and dividends are the sole means
for realizing their respective objectives, Gordon
(1962) showed that the value of EXR that satisfies
Equation 3 is

NEPS(1) * (1 -RTR)

EXR = DYD(1) + GRR =

PPS
+ RTR*REIL, 4)
where
DYD(1) = DIV(1)/PPS = expected dividend
yield in Period 1
NEPS(1) = expected normalized earnings per
share in Period 1
RTR = the retention rate
REI = the corporation’s return on equity

investment
Normalized earnings are what earnings would be
without influence from abnormal events.
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Equation 4 assumes that a corporation can be
expected to earn for all future time an RE] that is not
necessarily equal to the return investors require on
its shares. Under the opposite assumption, that a
corporation’s REI for all future time must equal its

EXR, Equation 4 becomes
NEPS(1)

where EYD is the current earnings yield. It should
also be noted that when REI equals EXR, the PPS is
independent of dividend policy.?

Holt (1962), Brigham and Pappas (1966), and
others have argued that a corporation cannot be
expected to have an abnormally high or low growth
rate forever. Brigham and Pappas established the
price of a hypothetical share, given the duration of
abnormal growth, the abnormal growth rate, the
normal growth rate, and the EXR. Assuming the
CAPM is true, however, the FHERM can be used to
establish the finite horizon of investors and the
expected return of an actual share.

The FHERM states that forecasts of abnormal
performance have a finite horizon, N, beyond
which investors expect a corporation to earn for all
future time a return on equity investment equal to
the expected return on its shares; that is,

REI(T) = EXR, T>N. ®)

From Equation 6 and Equations 2 and 5, it follows
that the expected return on a share is the discount
rate that equates the share’s current price with a
dividend expectation, where the dividend in each
period from 1 to N is equal to its forecast and the
dividend in each period from N + 1 to infinity is
equal to the forecast for normalized earnings in
Period N + 1; that is,

N
NEPS(N + 1
PPS = Z DIV(T) . (N+1)

“(1+EXR)T EXR(+EXR)"

%)

In addition, given that forecasts of abnormal
performance have a finite horizon, N, investors ex-
pect dividends, with last year’s actual as the base,
and normalized earnings, with next year’s forecast
as the base, both to grow for N periods at the rate
forecast for long-term growth in earnings; that is, if
DIV(0) equals the dividend in the most recently re-
alized period, then

DIV(T) = DIV(0) * (1 + GRR)' ,0<T <N, ®)

and Equation 7 becomes

N
_ ¥ DIVOX(s GRR)

PPS -
o (1+EXR

, NEPS()*(1 + GRR)"

= (10)
EXR*(1 + EXR)

Equation 10 is the basis for the empirical work in
this study, and it can be solved for EXR given PPS,
DIV(0), NEPS(1), GRR, and N. PPS and DIV(0) are
realized values, and NEPS(1) and GRR can be esti-
mated from averages of security analyst forecasts
of earnings and of the long-term growth rate in
earnings. These realized and forecast values are
availablein a database fromI/B/E/S International.
But what about N? Analysts do not predict earnings
beyond five years, which suggests that any consen-
sus of opinion among investors probably deterio-
rates quickly after five years. So, a value between 5
and 10 for N is probably reasonable. Note that the
value of N suggested by the FHERM is data depen-
dent, which is the way it should be because inves-
tors might alter their horizons over time. Also,
when N equals zero, EXR is the share’s earnings
yield, and when N approaches infinity, EXR
approaches the share’s dividend yield plus its div-
idend growth rate.

Several possible sources of error in this arti-
cle’s use of the FHERM to estimate EXR are the fol-

lowing:
* Investors may not have the same horizon for all
corporations.

¢ Investors may not expect constant abnormal
growth of dividends and normalized earnings.

* Investors may not expect the same abnormal
growth rate for both dividends and normalized
earnings.

¢ Investors may expect that corporations will
issue or repurchase shares rather than using
only retained earnings and dividends to
finance equity investment and to distribute
profits.
Insofar as these sources of error are material,

the estimation of EXR and N and the explanation of

how EXR varies among shares will be impaired.

TEST OF THE JOINT HYPOTHESIS

For the empirical evidence to be consistent with the
joint hypothesis that the FHERM and the CAPM are
both true, what must be demonstrated is that when
the FHERM is used to estimate EXR, the CAPM
explains a large amount of the variation in EXR

and among shares if and only if the value assigned to N
; approximates the finite horizon for forecasts of

NEPS(T +1) = NEP5(1) *(1 + GRR) ,0<T<N,(9) abnormal performance.
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Under the strong assumptions that capital
markets are perfectly competitive, including the
assumption that there are no taxes, the CAPM
states

EXR = RFR + (EXRM - RFR)BETA, (11)

where RFR is the risk-free short-term interest rate
and EXRM is the expected return on the market
portfolio.

Taxes and other market imperfections, how-
ever, complicate the explanation of the variation in
EXR among shares, and therefore, the regression
equation that will be used here is

EXR = o+ 0 BETA + 0, DYD + 0, SKEW,  (12)

where BETA is as defined earlier, DYD equals
DIV(0)/PPS, and SKEW is the right skewness in the
share’s holding-period returns.

When the CAPM is adjusted for market imper-
fections, as in Equation 12, the CAPM states that the
constant term, o, and the beta coefficient, o; , will
be positive, but it does not predict their values. The
tax system treats price appreciation more favorably
than it does dividends, so the expectation would be
to find o, > 0 (see Litzenberger and Ramaswamy
1982 and Miller and Scholes 1982 for previous re-
search on the relation between EXR and DYD). The
popularity of both lotteries and insurance suggests
the hypothesis that investors prefer a small proba-
bility of a large gain and a large probability of a
small loss to the opposite skewness in holding-
period returns. So, the expectation would be to find
ay <0.

Hence, a positive outcome for a test of the
CAPM that uses Equation 12 on real data is (1) high
multiple correlation, (2) values for oy, a;, and a,
that are positive and statistically significant, and (3)
a value for o, that is negative if it is statistically
significant. The SKEW coefficient turns out not to be
statistically significant, and therefore, the proof of
the CAPM does not depend on the value of o .

Equation 12 does not include among its inde-
pendent variables sources of risk such as debt-
equity ratio or size, because the CAPM claims
BETA is a measure of systematic risk from all sourc-
es. Insofar as BETA fails to capture completely the
influence of each source of risk on EXR, inclusion
of source variables would improve the explanation
of the variation in EXR among shares. The objective
here, however, is to establish how EXR varies with
BETA, and the inclusion of variables that represent
sources of risk would reduce the level and the
significance of the correlation between EXR and
BETA, because BETA and the sources of risk are
correlated to some degree.* Equation 12 includes

Financial Analysts Journal - May/June 1997

DYD and SKEW among the independent variables

because they are possible nonrisk sources of varia-

tion in EXR among shares. Their inclusion should
not dilute the relation between EXR and BETA.

Rather, it could improve the estimate of the relation

between EXR and BETA, and the variation of EXR

with DYD and SKEW is also of interest.

We tested many values of N to find the “best”
one—that is, the value for N that results in the best
estimate of EXR, the estimate of EXR that best
explains how EXR varies with the independent
variables of Equation 12. This best value for N is
considered the consensus among investors of the
finite horizon for forecasts of abnormal perfor-
mance. Is it data mining or sound empirical re-
search to find the consensus among investors in this
manner? The latter is true if
s the CAPM test results are positive when and

only when the value assigned to N is within a

small interval that contains the best value for N,
* the constant term and the statistically signifi-

cant coefficients do not change radically among

the positive tests of the CAPM,

* thebest value for Nis also a reasonable approx-
imation of the longevity of long-term forecasts
by security analysts, and

* these results are obtained over many indepen-
dent and large samples.

The results do satisfy all these conditions.

ESTIMATION OF VARIABLES

A database for corporations that trade on the NYSE
or the Amex, available from the CRSP, was used to
identify corporations that were in the 5&P 500 at
the end of March 1985. A BETA was calculated for
each of these corporations on the basis of the
monthly holding-period returns during the prior
60 months. This step was repeated every three
months until December 1991 so that a value for
BETA was obtained for each corporation in 28 quar-
terly subsets of S&P 500 corporations. The data
used to calculate BETA were also used to calculate
SKEW for each corporation.

All the other variables were obtained from the
1/B/E/S database. For PPS and DIV(0) at the end
of each quarter, the values used were the price per
share and the annualized quarterly dividend re-
ported for the beginning of April 1985 and every
three months thereafter until January 1992. The
value used for GRR was the average of the security
analysts’ forecasts of the long-term growth rate in
earnings. The value used for NEPS(1) was derived
from the average of the security analysts’ forecasts
of earnings per share three years hence, EPS(3), as
follows:
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EPS(3) . (13)
(1+GRR)*

The I/B/E/Sforecast for EPS(3) was used to arrive at

NEPS(1) instead of actual earnings or the I/B/E/S

forecast for EPS(1) in the belief that the Year 3 forecast

results in a better estimate of normalized earnings
than do the other data.

Some corporations in the S&P 500 were exclud-
ed from the sample for the following reasons:

*  S&P 500 corporations that were not traded on
the NYSE or the Amex were not in the CRSP
database.

¢ Companies were excluded if the computation
of BETA was based on fewer than 45 holding-
period returns during the prior 60 months.

¢ Companies were excluded if any data required
from the I/B/E/S database were missing.

¢ Companies were excluded if forecast GRR was
based on fewer than three security analyst esti-
mates.

* Companies were excluded if forecast EPS(3)
was based on fewer than three analyst esti-
mates, unless forecast EPS(2) was based on at
least three analyst estimates, in which case
NEPS(1) equals EPS(2)/(1 + GRR).

¢ Companies were excluded if DYD equals
DIV(0)/PPS was in excess of 13 percent, on the

NEPX(1) =

grounds that DIV(0) cannot be a normal divi-
dend if it results in such a high dividend yield.

* Companies were excluded if EYD equals
NEPS(1)/PPS was below 2 percent, on the
grounds that the estimate of normalized earn-
ings cannot be accurate if it results in such a low
earnings yield. Note that forecast earnings for
some of these companies were negative.

Table 1 presents the number of companies excluded

for each reason in each quarter.”

EXPLANATION OF RESULTS

Table 2 presents the mean EXR, the adjusted multi-
ple correlation squared (AJR?), and other regression
statistics for Equation 12 in each of the 28 quarters
when EXR is based on a horizon of seven years. With
few exceptions, the A]st fluctuate in a very narrow
range around their mean, which is 0.270. These val-
ues of AJR? are a striking improvement over the
results obtained by Harris and Marston (1992) and
by Gordon (1993). In their work, EXR was simply
DYD +GRR, which s the value that EXR approaches
in Equation 10 as N approaches infinity with BETA
as the sole explanatory variable. The AJR? obtained
here with N equal to 7 is three to five times larger
than the values they obtained. ©

Table 1. Reasons for and Number of Exclusions to 28 S&P 500 End-of-Quarter Samples, 1985-91

Excluded
NYSE/Amex BETA 1/B/E/S GRR NEPS DYD EYD

Date Not Traded #obs < 45 Missing Data #ests < 3 #ests <3 Value >13% Value < 2% Accepted
1985

Qi 19 23 10 25 33 1 1 388

Q2 18 22 10 23 8 - 3 416

Q3 21 22 2 28 14 - 3 400

Q4 21 22 7 29 31 - 7 383
1986

Q1 22 21 8 24 34 - 7 384

Q2 22 19 9 25 1 - 6 418

Q3 24 20 12 26 9 - 7 402

Q4 24 20 13 20 25 - 12 386
1987

Q1 25 21 12 13 38 2 6 383

Q2 26 22 16 30 1 — 5 400

Q3 25 24 14 30 7 — 6 394

Q4 26 14 13 31 20 2 6 388
1988

Q1 26 15 21 27 24 - 3 384

Q 25 17 18 24 3 — 3 410

Q3 26 17 10 22 10 2 4 409

Q4 26 20 10 15 32 - 5 392
1989

Q1 26 2 10 18 6 - 3 415

Q2 27 23 9 13 3 = 5 420

Q3 28 24 7 16 12 - 4 409

Q4 30 23 5 16 13 - 7 406
1990

Q1 29 24 6 21 6 1 4 409

Q2 29 23 6 25 6 - 3 408

Q3 30 19 8 20 10 7 5 401

Q4 32 18 7 19 28 1 9 386
1991

o 33 16 9 20 5 = 5 412

Q2 33 17 8 21 i - 8 412

Q3 33 16 7 22 6 - 10 406

Q4 32 16 8 21 6 - 10 407
56 ©Association for Investment Management and Research
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Table 2. Statistics from the Regression of EXR on BETA, DYD, and SKEW, with a Seven-Year Horizon
and for 28 S&P 500 End-of-Quarter Samples, 1985-91

BETA DYD SKEW
EXR  Constant Adjusted

Date Value Term  Coefficient  t-Statistic Coefficient ¢-Statistic Coefficient  t-Statistic R?
1985

Q1 12.98%  0.1042 0.0068 2.69 0.50 10.60 -0.0020 -1.02 0.240

Q2 11.96 0.0955 0.0056 2.44 0.53 11.04 -0.0004 -0.22 0.244

Q3 12.09 0.0930 0.0063 2.60 0.59 12.84 -0.0006 -0.28 0.312

Q4 11.05 0.0829 0.0070 2.82 0.60 12.64 0.0018 0.88 0.309
1986

Q1 1042 0.0792 0.0092 3.98 0.50 11.41 0.0018 0.96 0.257

Q2 10.57 0.0726 0.0174 7.32 0.47 10.46 -0.0007 —0.38 0.229

Q3 10.26 0.0685 0.0186 6.75 0.47 9.1% -0.0009 -0.46 0.193

Q4 9.60 0.0653 0.0157 5.42 0.47 8.27 0.0034 1.59 0.162
1987

Q1 10.17 0.0705 0.0131 4.10 0.57 10.08 0.0042 1.81 0213

Q2 9.46 0.0569 0.0193 691 0.62 12.36 0.0005 0.28 0.284

Q3 9.81 0.0608 0.0180 6.70 0.61 12.20 0.0030 1.61 0.279

Q4 11.42 0.0690 0.0238 6.20 0.58 11.16 -0.0021 -0.93 0.253
1988

Q1 11.07 0.0694 0.0222 6.07 0.59 12.29 -0.0053 -3.11 0.311

Q2 11.36 0.0818 0.0160 472 0.46 9.77 -0.0034 -1.84 0.207

Q3 11.32 0.0716 0.0237 6.92 0.53 10.59 -0.0050 -2.69 0.246

Q4 11.13 0.0746 0.0196 5.60 0.50 9.77 -0.0022 -1.23 0.202
1989

Q1 11.20 0.0682 0.0246 7.65 0.56 11.98 -0.0038 -2.27 0.275

Q2 10.58 0.0638 0.0246 7.33 0.54 10.25 -0.0043 -2.48 0.223

Q3 10.65 0.0616 0.0258 8.75 0.55 1215 -0.0022 -1.42 0.285

Q4 1071 0.0565 0.0296 9.15 0.58 11.82 -0.0010 -0.60 0.282
1990

Q1 11.24 0.0578 0.0303 8.83 0.65 14.31 -0.0026 -1.52 0.349

Q2 10.89 0.0519 0.0312 8.99 0.69 15.89 -0.0003 -0.15 0.392

Q3 1271 0.0470 0.0482 12.01 0.67 14.79 -0.0056 -2.48 0.435

Q4 11.62 0.0653 0.0288 9.19 0.53 12.86 -0.0054 -3.22 0.349
1991

Q1 1017 0.0654 0.0194 7.52 0.50 1213 ~0.0042 -3.21 0.287

Q2 10.13 0.0700 0.0157 5.47 0.48 10.24 -0.0041 -2.88 0.215

Q3 10.11 0.0660 0.0188 7.53 0.49 10.91 -0.0042 -3.13 0.256

Q4 9.53 0.0589 0.0183 %23 0.57 11.86 -0.0021 -1.52 0.267
Mean 10.86 0.0696 0.0199 6.46 0.55 11.56 -0.0017 -1.07 0.270

Turning to the coefficients of the independent
variables at N equals 7 in Table 2, the coefficients of
BETA are all positive and have t-statistics greater
than 2. Both the coefficients and the f-statistics rise
sharply over the first six quarters, and thereafter,
with few exceptions fluctuatein fairly narrow ranges
around their means, 0.02 and 6.46, respectively. The
DYD coefficients and t-statistics fluctuatein narrow
ranges around their means, 0.55 and 11.56, respec-
tively. SKEW does not do as well. Its coefficients do
not become consistently negative until the last 17
quarters, and even then its f-statistics are not always
above 2.

Table 3 presents, for each of six EXRs (N =0, 5,
7,10, 20, and N — « ) and for each of the indepen-
dent variables of Equation 12, the mean of the 28
sample means and the mean of the 28 sample stan-
dard deviations. Note the FHERM states that N is
finite; however, under the version of the FHERM

used here and stated in Equation 10, as N approach-
es infinity, EXR approaches DYD + GRR. Also note
that the EXR for corporations paying no dividend
is undefined when using Equation 3 or Equation 4,
but it is defined for all finite values of N when using
Equation 10. As N rises from zero to infinity, the
mean EXRs rise by decreasing amounts from 8.47
percent to 14.70 percent; at N equals 7, the mean
EXR is equal to 10.86 percent. For comparison,
Harris and Marston (1992) reported a mean EXR
equal to 16.31 percent, and Ibbotson Associates
(1996) reported a mean of the monthly realized
holding-period returns on the S&P 500 equal to 11.7
percent based on the years 1926 to 1994 and 10.6
percent based on the years 1965 to 1994.

In Table 3, the 28 standard deviations of EXR
fluctuate in a very narrow range around their mean
of 2.12 percent at N equals 7. Hence, practically all
of the 400 or so corporations in each quarter have

Table 3. Average Mean and Average Standard Deviation of EXR, BETA, DYD, and SKEW, with Six
Horizons and for 28 S&P 500 End-of-Quarter Samples, 1985-91

EXR Horizon
Average 0 Years 5 Years 7 Years 10 Years 20 Years —> oo BETA DYD SKEW
Mean 8.47% 10.28% 10.86% 11.59% 13.06% 14.70% 1.11 3.14% 0.229
Standard deviation 3.00 2.24 212 2.08 2.35 321 0.35 2.14 0.508
Financial Analysts Journal - May/June 1997 57
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values of EXR that are equal to 10.86 percent plus or
minus 4.24 percent. The means of the standard de-
viations and hence the range of variation in EXR
among shares is considerably higher than 2.12 per-
cent at N equals zero and as N approaches infinity.
With regard to the independent variables, the mean
of the BETA means is above 1, perhaps because
equal weights and not value weights were used,
and the mean of the SKEW standard deviations is
quite large.

Table 4 presents summary numbers for the im-
portant regression statistics obtained for Equation
12 when EXR is based on N equal to 0, 5, 7, 10, and
20 and N approaching infinity. The table shows the
mean and standard deviation of the indicated sta-
tistic over the 28 quarterly regressions. The AJR%s
rise from 0.180 at N equals zero to 0.270 at N equals
7, and they fall sharply to 0.061 as N approaches
infinity. Over the interval 5<N<10, the A]st
change little. The BETA coefficients change little as
N rises from zero to infinity, but their t-statistics are
materially larger in the interval 5<N <10 thanat N
equals zero or as N approaches infinity. The DYD
coefficients decline continuously to zero as N rises
from zero to infinity, but their t-statistics reach a
maximum at N equals 7. The SKEW coefficients do
not perform as well as the other coefficients. The
mean of their t-statistics is not significantly different
from zero at N equals zero, and it only becomes
statistically significant when N is greater than 12.

There are two reasons for the striking improve-
ment in these results over those reported in Harris

and Marston (1992) and in Gordon (1993). One is
the recognition that forecasts of growth have a
finite horizon, and the other is the addition of div-
idend yield as an independent variable. Either one
alone, however, does not materially improve the
results, as can be seen from the simple correlations
in Table 5 and the AJR? in Table 4. Note that the
average simple correlation between EXR and BETA
is 0.182 as N approaches infinity, which is about
what Harris and Marston and Gordon obtained,
and it decreases to 0.056 at N equals 7. Note also
that the average simple correlation between EXR
and DYD as N approaches infinity is negative and
that the addition of DYD as an independent vari-
able causes the AJR? as N approaches infinity to
increase only slightly, from (0.182)? equals 0.033 to
0.061. The two innovations combined, however,
result in the high AJR? of 0.270 at N equals 7. Why?
Because BETA and DYD have a very high negative
correlation; the average at N equals 7 is -0.449.

The high simple correlation between EXR and
DYD when N is small may be attributed to the cor-
relation between EYD and DYD and to the fact that
EXR becomes EYD when N becomes zero. The av-
erage simple correlation between EXR and DYD,
however, rises from 0.366 to 0.421 as N rises from
zero to 7, and the average t-statistic for the DYD co-
efficient is maximized at N equals 7. Hence, the
partial correlation between EXR and DYD seems to
be partly, if not entirely, the result of the tax advan-
tage of capital gains over dividends.

Table 4. Mean and Standard Deviation of Statistics from the Regression of EXR on BETA, DYD, and
SKEW, with Six Horizons and for 28 S&P 500 End-of-Quarter Samples, 1985-91

Horizon

Statistic 0 Years 5 Years 7 Years 10 Years 20 Years oo
Adjusted R?

Mean 0.180 0.261 0.270 0.254 0.153 0.061

Standard deviation 0.046 0.054 0.061 0.069 0.061 0.022
Constant term

Mean 0.0428 0.0629 0.0696 0.0780 0.0968 0.1287
BETA coefficient

Mean 0.0191 0.0197 0.0199 0.0201 0.0199 0.0180
BETA t-statistic

Mean 3.957 5.947 6.460 6.641 5.521 3.544

Standard deviation 2.015 2.278 2.320 2.244 1.713 1.164
DYD coefficient

Mean 0.644 0.576 0.549 0.512 0.405 -0.000
DYD t-statistic

Mean 9.010 11.392 11.563 10.881 7.176 0.101

Standard deviation 1.405 1.496 1.686 1.889 1.779 1.399
SKEW coefficient

Mean 0.0017 -0.0008 -0.0017 -0.0027 -0.0048 -0.0082
SKEW t-statistic

Mean 0.619 -0.535 -0.068 -1.674 -2.344 -2.712

Standard deviation 0.971 1.387 1.559 1.679 1.545 1.167
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Table 5. Simple Correlations among EXR, BETA, and DYD, with Three Horizons and for 28 S&P 500

End-of-Quarter Samples, 1985-91

EXR and BETA EXR and DYD
Date 0 Years 7 years — oo 0 Years 7 Years ~> oo BETA and DYD
1985
Q1 -0.196 -0.122 0.187 0.457 0.474 -0.112 -0.475
Q2 -0.181 -0.131 0.231 0.420 0.482 -0.092 -0.463
Q3 -0.177 -0.130 0.167 0.447 0.548 0.024 ~0.416
Q4 -0.188 -0.133 0.173 0.491 0.541 -0.062 -0.448
1986
QA -0.088 -0.047 0.164 0.327 0.473 -0.021 -0.437
Q2 0.058 0.144 0.219 0.289 0.359 -0.091 ~0.402
Q3 0.073 0.139 0.227 0.308 0.316 -0.136 -0.429
(o]} 0.026 0.103 0.232 0.343 0.302 -0.169 -0.426
1987
Q1 -0.052 -0.021 0.144 0.428 0.414 -0.099 -0.455
Q2 0.018 0.074 0.182 0.439 0.444 -0.096 -0.431
Q3 -0.016 0.062 0.234 0.425 0.436 -0.109 ~0.452
4 -0.032 0.029 0.148 0.334 0.422 0.027 -0.491
1988
Q1 —0.051 -0.033 0.103 0.392 0.478 0.028 -0.525
Q2 -0.050 -0.041 0.096 0.315 0.396 -0.011 -0.544
Q3 0.054 0.053 0.101 0.269 0.377 -0.008 -0.533
Q4 0.007 0.007 0.117 0.246 0.368 -0.016 -0.551
1989
0] 0.063 0.043 0.068 0.330 0.405 -0.056 -0.549
Q2 0.049 0.084 0.152 0.341 0.338 ~0.169 -0.534
Q3 0.048 0.121 0.208 0.362 0.386 -0.159 -0.504
Q4 0.109 0.175 0.198 0.331 0.364 -0.115 -0.459
1990
Q1 0.085 0.127 0.161 0.394 0.472 -0.016 —0.408
Q2 0.060 0.109 0.203 0.425 0.520 -0.023 -0.405
Q3 0.247 0.345 0.29 0.360 0.473 0.102 -0.204
Q4 0.107 0.236 0.261 0.295 0.433 0.030 -0.293
1991
Q1 —0.009 0.115 0.219 0.400 0.416 -0.142 —0.404
Q2 ~-0.054 0.052 0.195 0.371 0.379 -0.110 -0.425
Q3 0.007 0.132 0.222 0.344 0.371 -0.129 -0.417
4 -0.014 0.065 0.184 0.367 0.411 -0.127 -0.488
Mean -0.003 0.056 0.182 0.366 0.421 -0.066 -0.449
AGREEMENT WITH THE TAX- Y, =TRP
ADJUSTED CAPM

How closely do the empirical values for the con-
stant term, the BETA coefficient, and the DYD coef-
ficient in Equation 12 obtained with N equal to 7
agree with those predicted by the tax-adjusted
CAPM? When the favorable treatment of capital
gains under the personal income tax is recognized,
the expression for EXR becomes

EXR = y,+7,;BETA+y,DYD. (14)

Unfortunately, the coefficients of Equation 14
depend in a complicated way on how marginal tax
rates vary with income and on the distribution of
income among investors. All that can be said is that
Yo, Y1 »and v, areall positive under the tax-adjusted
CAPM.

Under the simplifying assumptions that divi-
dends and interest are taxed at a uniform rate re-
gardless of income and that capital gains, both
realized and unrealized, are tax-free, it can be
shown that

Yo = RFR(1 - TRD),
Y = EXRM ~ RFR - (DYDM ~ RFR) TRP,
and

Financial Analysts Journal - May/June 1997

(see Elton and Gruber 1991). Here, TRP equals the
tax rate on interest and dividend payments, DYDM
equals the dividend yield on the market portfolio,
and RFR and EXRM are as defined earlier.

These values of y may be compared with the
values of o, o, and «, in Table 4 at N equals 7.
The skewness term may be ignored because it is
comparatively unimportant. The marginal tax rate
on the highest level of personal income was 50 per-
cent from 1985 to 1986 and 31 percent from 1987 to
1991. Realized capital gains during the same years
were taxed at varying rates, including the same
rates as other income, and unrealized capital gains
were tax free of course. Setting TRP equal to 0.31
and ignoring the taxation of realized capital gains,

Y, = 031 <0.55 = q,.

Using the average rate of 6.69 percent on 90-day
Treasury bills over the sample period for RFR,
6.69%*(1-0.31)

0.0462 < 0.0696 = 0, .

Yo

Finally, with EXRM and DYDM equal to the aver-
age sample values from Table 3 at N equals 7,
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v, = 10.86% - 6.69% - (3.14% - 6.69%)0.31
= 0.0527 >0.0199 = «; .

Therefore, the constant term and the coefficients
obtained for Equation 12 depart materially from the
values predicted by the tax-adjusted CAPM under
the tax assumptions stated above. Differences
should be expected, however, as a result of some
combination of (1) error in the tax assumptions
stated above, (2) error in the estimation of the inde-
pendent variables for Equation 12, and (3) depar-
tures in capital markets from the assumptions of the
CAPM and the FHERM. Consequently, because the
empirical values o, 0,; ,and a, are withinan order
of magnitude of their predicted values, v, v;, and
Y, , this exercise has demonstrated that the constant
term and the coefficients obtained for Equation 12
are reasonable.

CONCLUSION

The finite horizon expected return model is a new

method for estimating the EXR on a share. The

FHERM states that

s forecasts of abnormal performance have a
finite horizon, N, beyond which investors
expect a corporation to earn for all future time
a return on equity investment equal to the
expected return on its shares; and

e the expected return on a share is the discount
rate that equates the share’s current price with
a dividend expectation, where the dividend in
each period from 1 to N is equal to its forecast
and the dividend in each period from N + 1 to
infinity is equal to the forecast for normalized
earnings in Period N + 1.

Other methods of estimating EXR have been criti-

cized because they do not recognize that invest-

ment decisions are primarily based on current

forecasts and that those forecasts have a limited

horizon. Those maxims are the very foundation of

the FHERM, however, and hence, the FHERM is, at

least intuitively, a very accurate description of

investors’ expected return.

The evidence strongly supports the joint hy-
pothesis that the FHERM and the CAPM are both
true. For the estimation of EXR, a version of the
FHERM modified for I/B/E/S forecasts was
used—it assumes that investors also expect divi-
dends, with last year’s actual as the base, and nor-
malized earnings, with next year’s forecast as the
base, both to grow for N years at the rate forecast
for long-term growth in earnings.

For the explanation of how EXR varies among
shares, a version of the CAPM modified for market
imperfections was used—it assumes that EXR de-
pends not only on beta but also on dividend yield
and skewness. Multiple tests in which each test
used a different value for the horizon, N, produced
the proof—a single, small interval of high correla-
tion, with its maximum at N equals 7. Hence, the
consensus among investors is that the future has a
finite horizon of approximately seven years. Over
all shares and all periods, the mean value of EXR
equal to 10.86 percent at N equals 7 is more reason-
able for the sample years than either the mean val-
ue of EXR equal to 8.47 percent at N equals zero,
which represents the earnings yield model and
forecasts of normal performance only, or the mean
value of EXR equal to 14.70 percent as N approach-
es infinity, which represents the dividend growth
model and forecasts of eternal abnormal perfor-
mance.

Compared with previous efforts at estimating
the expected return on a share and at explaining its
variation among shares—especially the empirical
work in which average realized return is used as
the estimate of EXR and shares are grouped in
portfolios—the FHERM performed exceptionally
well. Consequently, the FHERM has promising po-
tential to be the basis for further research on the es-
timation of EXR and on the explanation of how
EXR varies among shares. Possibly, with this re-
search, EXR will realize its potential to be a very
important capital market statistic.”

NOTES

1. There are exceptions to this conclusion. For instance, Kothari,
Shanken, and Sloan (1995) found significant positive
correlation between average realized return and beta using
annual data with the shares grouped in portfolios.
Nevertheless, they found “virtually no relation between beta
and average return over the relatively short post-1962 period.”
See also Jagannathan and Wang (1996), who tested a
multifactor model in which betas were obtained not only for
the market portfolio but also for human capital, measured by
the growth rate in employment income, and for the yield
spread between high- and low-grade bonds. They found the

coefficient on the market portfolio to be negative but barely
different from zero, while the betas on the other two risk
variables were significantly positive. Kan and Zhang (1996)
showed that “useless factors” are found to be useful under this
two-pass methodology.

2. The estimates of BETA seem fairly good and have become
widely used. High-BETA stocks rise and fall with the market
more than low-BETA stocks and are, therefore, said to be
riskier.

3. Note that under either of two conditions, the price of a share
is independent of the corporation’s dividend policy. One is

60 ©Association for Investment Management and Research
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the condition used here and stated above that REI equals
EXR. The other condition is the Miller-Modigliani theorem,
under which a distinction is drawn between retained
earnings and the sale of shares as a source of equity capital
(and between dividends and repurchase as a means of
distribution) and one is a perfect substitute for the other.
When retained earnings are the sole source of equity funds,
dividends are the sole means of distributions, and capital
structure is given, dividend policy is investment policy.

4. The limitations of BETA as a measure of risk from all sources
have been investigated extensively by others, and further
examination will not be attempted here.

5. Thereasons for excluding firms and the number excluded for
each reason are presented so that our empirical results can
be verified by replication and the comparative consequences
of different bases for exclusion can be established. The first
three bases for exclusion are beyond our control, the next two
bases for exclusion represent a judgment call on our part that
we consider sound, and the last two bases for exclusion result
in only a few exclusions that are quite justifiable.

6. The contrast between this article’s results and those obtained

using average realized returns as the estimate of EXR are far
more siriking. As noted earlier, results obtained using
average realized returns find either (1) no correlation at all
between EXR and BETA, (2) no correlation for long
subperiods between EXR and BETA, or (3) betas for other
variables such as human capital are far more important than
the beta for the market portfolio. Furthermore, statistical
work using average realized returns has been based on
shares being grouped in portfolios, so that the methodology
does not estimate the EXR on an individual actual share
precisely what is needed to use the CAPM. This article’s A]Ré
at N equals 7 would have been much higher if the shares had
been grouped in portfolios.

7. Theauthors benefited from comments on earlier drafts by Don
Brean, Raymond Kan, and Alan White. We gratefuily
acknowledge the contribution of I/B/E/S International in
providing forecast data for earnings per share and growth
rate, available through the Institutional Brokers Estimate
System. These data have been provided as part of a broad
academic program to encourage earnings expectation
research.
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I, COST OF EQUITY CAPITAL

It is widely accepred cthat a public utility should
earn & return om capical that allovs it to raise the
capital secessary to meet tha demaud for its services
without an adverdeé &fféct 48 SubTaRL shavaholder stozk.
Such a rate of recurn is called the urility's cost of
sapital. A return 4o excess of that rate burdeus cthe
cousumer with prices which are excessive and causes an
unjustified transfer of income from the comsuming publiec to
the shareholders of the utility. 1t aleo encouragas the
utilicy to locreasa costs 2pd prices further by overinvestcs
ing 4o plant facilities. ©On the other hand, a returg on
capital below the required retura may discourage the
uriliey from raising sufficient capital v peet degands foy
service, causing consumers 0 suffer am i{mpairment in tha
quantity and quality of service. Tharefore, {if the return
alloved by the Commission is eicther too high or toe low,
the result is less than sacisfactory to the consumer.

The testipony which follows {3 offlered with a view to
estimating aa closely as possible the actual required
return on capical (also called the cost of capical) aud,
vith some care, to avoidiung any bias in eifther directicn,

In measuring the cosc of capital from each source,

the cust of debt and the cost of preferred capical pose

few probdlems. It 4is clear that cthe utility must pay the
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snbedded {aterest oo its outstanding dadt and the prescribed

dividend on the prafarrad stock. Both of thase measura-

‘mants {nvolve perfectly straightforvard calculations.

Somevhat more coutroversial is the prodblem of determiniag

the cost of common equity capital,

A, General Principlaes

A urility's cost of common equity capital i{ia the
return or yield that iovestors on average requira on {ts
common stock as {mplied in tha price thgt thay are wvilling
to pay to hold the scock. This {mplied viald is the cost
¢f common aquity capital, because the axisting shareholdars
neither gaic nor lose as a consaquance of addf{tional
{ovestment and financing, regardlass of the method of
financing, as long as the raturn the company earus on its
common aquity is egual t¢ the returu igvaesrtere vaquire oan
the stock. By contrast, whan tha allowed Tetura o8 common
i3 above the raeturn investors require, asch dollar of
additional fipancing raises the value of the existing
shares. Conversaly, vhen the utility's opersting incoume
lass incerest ong dabt, income Taxes, and prefarred divid-
ands does not lesgve & Taturnm on common aquity aqual to the
return investors require on the stock, we oot only have a
deprassed stock pricea because of the low return but, in

addicion, each dollar of sdditional investment and financing

;
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furcther depresses tha price.
The theovetical basis for the counclusion Jusec staced

ﬁan beean fully davolopad,l but a simple analogy goes

; long way in demonstrating the point. Ignoring operating
costs, & bank that borrows at 8X and lends at 107 adds 27
uf the gmouat borrowed and loaved to the carniogs of whe

L ]

beank'e ehareholdars. Tﬁo moves the bank borrows and lends
with this 23 spread, che more it increases fucture sarnjings
on and the current value of {ts commono stock. 'Thea re=
turn that f{nvesctors require ot & utility's common stock 1is,
in one form or ancther what Gust be paid for additional
equity funds, and i{f che company esrns more on ;hc mooey
thao 4t must pay to get the funds, the excess adds to the
earninsgs oo and value of the exlsting shares. Conversely,
if the compsany earas a lower Tate of return than it pays
on additf{onal fuads, the difference comes out of the
pockets of the existing shareholders.

rea 40w _ - % . = m A e e N — A dm - & - .
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prevent a ragulatory agency from allowing it a tate of
return on capitasl below ics costs of capital, {t will,

quite understandadly, be reluctant to compound the misg-

1
For an extensive discussion,ses M.J. Gordon,

The Cost of Capital te a Public Utilitv, Michigan
State University, East Lansing, Michigasn, 1974.
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fortunes of its shareholders by further depressiag che
stock price through undartaking furcther investment 4o the
face of an i{nedequate raturt oo capital. A diffevence

betveen the reaturno on capical snd {ts cost {§ fully reflected

{n the veturn oo commonm equicty, since the bondhoelders
and prif.rrcd shnreholdcr‘ are assuvaed of rcﬁciving their
prescribed returns on capical regardless of the allewad
Tate oo total capital. Hovever, the loog-run dapendence
of the value of a public ucility's stock on the service
provided to {ts cusgtomers cculd make {t advisable {or thae
¢ompany to uandertake esgential capital expenditures in tha
face of a small and hopefully temporary uanfavorable diffev-
cncc.bo:vc.n the allowed race of return and the cost
of capical,

Management's own commitment to contiaued growth or
{ts reluctance to face the problems of & sharp curtail-
ment {n growth may parsuadse it to continmue a high rate of
iovestmant in the face of an unsatisfactory rate of returm,
Bovever, this amounts to an appropriation of shareholder
wealth {n pursuic cf managerial objectives,and soouner or
later the shareholders may turu to a nev mansgesent that

is mcre soliodtous of ssoqkheldar velfare.

s, Measureament of DCF Cosc of Equity Capital

The principles used to meagsure the cost of common

[
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equicty are the same as those used in measuring the yield
vhich {nvestors require on debt or the viald required omn
qut:tanding preferred stock. However, in the case of
debt and preferred stock, thepaymegts to investors are
relatively certain and, thus, amenable to objesctive calcula-
tion. Bovaever, the future diyidend payments oo a sharas
of stock are uncertain and determination of the expected
yield required by ipvestors requires the use of a more
complex, yet octill relatively oimple and very reliable,’
mechod for dealing with the problem at hand;

This method i{s called the DCF (Discounted Cash Flow)
Maethod for computing the cost of aequity Capitll.l It
repraesants the vsluation of a share of stock by the

expression:

D, D, D, D_
? = + +uco+ e —— +co'+_‘—__ [y (l)
0 (1+k) " ()42 (1+k) © (1+0)"”

In thi{ expression:
PO = the curreat price per share;

D = the expected value of the dividend the share will
pay at the end of pariod c; and

¥ = the yield or return investors require on the
share.

lthis sethod was developed by Myrom J. Gordon in an article

in Management Science {in 1956 and vas first introduced in
inesimony io the Amevicena Telephone amd Telegraph Co. Tase,
F.C.C. Docket 16258, 1966,
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If the future dividends avds expectad to grow at the ratae
of g each pariod, Equation (1) reducas to:

%)
B S ey (2)

Selviag Equacion (2) for k resultes ia zn axpreseion for

L]

the yield thet investors raquira:

b
k== +3. ' (3)

Ia other words, tec mesasure tha axpacced recurn that inves-
tors requira ve may take the suma of the dividend yield and
the axpectad rate of growth Ln thae dividénd.

An alternate spproach to Equation (1) for the price

of a share 1is:

0 1 + k (4)

Here, wo take as the future payments the next period's
dividend and the end-~ocf-pariod price, Eowever,

Pl-Po(l+s). and this substitution plus & licctla algebra
reaulss in Bquation (2). (Hence the two approaches to

share valuacion result {n the sane mea;urOmcnt aquation for
shate yield.

In order cto usae Fgquatiow (3) we need to wéasurs boch
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the dividend yield aud rhe expected rate of groweh 4in the

dividend.

*

h Meagurement of Dividend Yield

The term !St dividend yi{ald {n the Eq. (3) exprassion
for a share's ylald is the fopecast dividend for the coming

period, Dl' divided by the current price, P The valua

0°
assigned to Po should be the price of the shere at the time
the share yiald is being estimated. The rationale for using
the current price {s that at each point {n time Lt vaflacts
all the ¢nformacicon available to a company’s investors
regavrding fucture dividends., Hence, the yleld investors
require on any date is che discount rate that equates on
that date the current price and the expected stream of fytura
dividends, To use a8 average of shara prices over some prior
time par{od for PO would result {(n a value for k without
meaning, that is¢, it would not provide the average value
for k¥ over the prior time period. Furtharmors, te obtain
an average value for k over some prior time period, one
muset gograge the values of shere yiald == pot of sliare
price.

Dl {8 the forecast dividend for the coming year if
dividenda are paid angually, Common praccice, however, is
toe pay dividends quarterly, i{a vhi;h ease D: in LEqs (1),

the fundamental expression for share price, is & quarterly
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dividend., The value of k chat satisfies Eq. (1) 1is the
quarterly yield on the share, #nd the g in Eqs. (2) and

(3) 4is thea quarterly rate at which the dividend {8 expected
te growv,

Because {t i{s customary aud convenient to think in
terms of annual and not quartprly figures for rate of returs
and growth statistics, sunvalirzed figures will be used here.
Anfualized figures &re® Flmpliy four times quarcerly figures,.
That {sx, 4{f the current price of & share is 10-550.000. and
{f {ts forecast dividend for the coming quartar i D1'31.25,
the quartcrl} dividend yield {s $1.2%/$%50.00=2,5%, and the
anoualized di{vidend yield is 10Z.

We 2ll know from back advertisements that when
interest is compounded more frequently thanm once & year,
two annyal igterest rates may be computed, Te illuatracte,

an interest vate of 15% per year with the interest com=~
pounded quarterly meauns that & dollar left oo deposit for
8 year vill have 3.75% added to the balance at the eud of
each quarter, and the balavce i{n the acgount at the and

of{ the year will be $1.1587, 1Io other words, a 15 inter-
¢sC rate compounded quarterly vill earn interest equal to
15,872 of the balance at the start of the year.

What does this imply for arriving at a rate of return
equal to the cost of equity capital? 1f the quaftcrly yield
at vhich & pudblie utilicy share sells 4s 3.75%, should the

utility be slloved te saym for the yesr a rate sf rerurn on
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common aquity of 152 or sowmething more? The aznswver 1s;

(1) more than 15X, {f cthe rate of Teturn the company earmus
{9 calculated on the basis of the common equity at the

start of the year; and (2) only 15%, (f the rate 62 returs
on commond equity 4is calculated by averaging its values at
the start and at the end of the year. This statement is
proved {n Schedule 27, The latter netﬁod represeucs common
practice aod the practice followed heres. Hence, in arriving
at the cost of equity capital, the correct figure for the
dividend-yield term in Eq. (3) {s the annyalized value of
the forecast dividend for the coming quarter divided by the

current price,

2. Measurement of Expected Growth

A d{fficult problem is the deterumination of the long-
ruo dividend growth expectations of investors. Is other
words, what is the expected rate of growth 1a future divie
dends per share, g, in vhich investors on average bdelieve?

To soclve the problem, ic!it essential to uyunderstand
the determinants of long-run expected dividead growth, 1I¢
4 coupany is expected to earn a rate of return of tv on its
common equicty, and 1f it retaios the fraction b of {t3s earn-
ings, then each year its eavrnings par share cad be expectad

to {ncreasa by the fraction br of its eavuings per share in
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the previous yeaz, Thus, br is an excellent measure of thae
expected vace of growth in fucture earnings per share. 1If
th's company {s expected tO h;vo a stable reatention ratio
and, therefore, &4 stable dividead payout ratio, it follows
that br is slso an excellent Beszsute of the expected rate

of growth 1o future dividends fHar share. Thag is:
8 -, b‘.". (5)

This relecionship s {llustrated im Schedule 18,
There the hypotheticel {niviel common egquicy or book valus
per share * $10.00, r = .10 and b = .4, The firsc period
sarnicgs are expected o be $1.00 per shire and the expacte
ed dividend {8 §.60. The retainaed earnings vaise the boock
valuc~o! equicy to $10.40 at the start of the secoand year,
saud r times that 48 $1.04, which 48 equal to the sarnings
pét dhate Lhe second year. The dividend in the secound year
{8 expected to be$.624, and so on through time. The eavrnings,
dividends, aud sctock prica ars expeltasld to grow AT the rate
br = (.4) (.10) = ,04 4n every future year.

If {ovestors require an 8% return oo the stock, the
inftfal price 1is: |

°y $.60

Po . -3 - .08-.0% -.515.00. (6)
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Similarly, tha sxpected shate price after one ysar {9:

Dy §.624

By - %-g = .0B-.0a& $13.60 (n

The price {n subsequent pariods rises by 47 as long as the
yield investors require on the share remaingequal to B8X.
In fact, a company's return and reteacion rates
do not remain counstant over time. Hovever, if investors
expect that & company will oD average earg a return of ¢
and ratalin tae fraction b of its earniangs, they will axpecc

the dividends, earnings, and price to grovw at a Yrate br
dua (o ravanreio® &f earnings.,

Stock financing will be a furcher cause of expectad
growch {f the company is expactad t0 issue newv shares and
if the stock's market prica is greater thanm book valua.
Conversely, when a company is expected to engage in stock
financiug through the sale of stock at share prices balow
book §c1u¢, ignoring the stock financing results in an
overestimatea of growth and share yield. If the compauny
is expected to engage in litcle or no stock fi{nancing, or
{f stock financing is expected to occur only when the
market value i3 close to book value the expected vate of
growth {n the earnings, dividends, and prics per share-is
8§ = br., As will be shown later, ve may {gucre stock
finaneing and only consider growth due to retantion of

carvnings.
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If twvo conditinng are patfofied, thu bese #3Cihatas
of g i3 obtafned either from the compauny's current valuas
of b and v or from weighted averages of their recent valvues.
These two conditions are: stock financing may be ignored for
either of the reasons stated adbove, and there i{s no
information other than the past values of b and r uhiﬁh can
be used to forecast their future values,

The sharp rise Iin energy prices and other costs over
the past decade have had a disruptive fnfluence on the

tluctric utiiity icdustry, and they have created situationgs

{8 which thare are obvious reasong why pastc values of b and
* $hould not be projectad into the future., In twvo recent
cases, the DCF formula was adapted to deal with the ﬁnc&liar
circumecances of each case.t Similayly, as vill be ahown
below, the recent dramat{c change in anticipated i{nflaction
provides finformatieon wvhich should be usad to mndify the

.

past values of b and r in order to obtain a wmore accurate

forecast of expected growth,

3. Altaroacive Measures of Expected Growth

It gight be thought thac past rstas of grovth in

Testimony of Myren J. Gordon, Bostor Ediscn Company Case
No. DPU 19300, Commonwealrh of Massachusfatts, Department
of Publie¢ Utiliciey, 1977; and Testimony of Myrom J.

Gordon, Public Service Company of Naw Maexico Case No.
1419, New Maxico Public Service Commission, 1979.
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eicher earningy, dividendes, orv prive could B4 used as esci-
mates of g, the forecast vate of future groweh in dividends.
Howvever, these past rates of growth are most unraliable dua
to extrageous influences on them, sych as changes in the rate
of return on comﬁbu equity, changes in the retention rate,
or changes in the yield required by fLnvestors in the case
of price changes. The potential error ic using past growth
in earnings to ascimace g is iilustrnted {n Schedule 19,
where the hypothetical company's recurn on commot equity

1 10X in the f{rst three pariocds and 1%%7 {in the last thres
periods, Ufch a retention rare of 40X and a return rata of
15% the groweth rate {3 6% {n the last three yeaars. This is
a regsonable estimate of the expected furure growth rate as
of the end of the 6th year. BHowever, with the J6% growth
rate due to the vise i the return rate ino the fourth vear,
a simple average of the five annoual past growth rvates in
earnings is in excess of 15%. Clearly,chis type of esti-
mate of future growth rates cannot be uged wich any ra-—_
liabilicy at all, especially now when public utilities have
received frequent upwvard adjusctmeats in thelr allewed rvates
of return over the past five years. To do so would be to
expect the c¢ompany's rate of return on commonh equity to
increase by S0%X about evary five years. This would be a
rid{culous forecast, which the use of b and r would wmake

teadily spparent.
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] It can also be demonstrated that s change in ihc
dividend payout rate makes the past rate of grovth in
dividends ean fncorract basis for predicting g. Assume that
a8 zompany has bewn wgrning a rate of retuzu va Lis vowmon
stock of r » .10, that Lt has been retaining the fraction
b = .60 of 4its aarnings, and that, as & consequence, its
dividend has been growing at tha rate br = (,60)(.10) - .06,
If the company ware to rafse the fraction of earuings it
pays {n dividends so that b falls to .25, the rate of
groveh (o the dividend would then fall to br = (.25) (.10)
= 028, an;vcr, over the period that spans the rise Ln
the dividend payout rate, the dividend would hasve grovn

at apn even higher tate than the prior é%. It would only
be corra¢t to project the past rate of growth in the
dividend {nt¢ the future on the highly fimplausible
assumption that the company is expected pariodically to
raise its payout tate. Thearsfore, unless there is con-

vincing evideance to the countrary, current expectations

v he best bas f recassgin

future growth,
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C. Cost of Equity Capical for ATS4T

Under the method wea have sdvocated for estimating
future grovwth, che DCF formula for a company's cost of
aquicy capical {s:

e =21 o+ br, (8)

PO .

To arrive at & company's current value of k, the
current value of each of the quantities on the right-hand
side of Equation (8) must be determined. This {8 dona
below for AT&T. Ax wa will see, obtaining estisates of
these values (s extremaly difficule Lo the turbulence of
today's capi{tal markets,

1. Dividend Yield

We argued above that the projected dividend yield
{s appropriace for setting the alloved rats of return ouw
equity., The current quarterly dividend payable on April
1, 1980, {9 §$1.25. The Value Lint.fotcca.t for dividends
over the next 12 months has been reduced from $5,20 in

1 Value Line

June, 1379, to 8 curvent forecast of $5,00.
raduced its forecast dividend even though it was aware of
AT&T's scated intent to maintain shareaholders rveal divie
dend income againste inflttion.z For the last fevw years
ATST has folloved a policy'of raising its dividend in

the first quarcer., With the recant declaration of the

dividend te be paid on April 1, 1980 maintained at §1.,25,

1 Valua Line, HMarch 13, 1980.

2 Yalue Line, February 1, 1980 .
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the Value lioe eplimace appuari Taajonabdble, and ve will use
¢ dividend of $5.00, aqual to the annualized value of the
current quarterly dividend of $1.25.1

We have also aergued that we should use the share price
on the date for which the estimate was made. Since this
testimony was finalfred om March 29, 1580, we gtll use
the cowpany's closing price oo the previous day, that is,
P $48.50, which results in a dividend yield of $5.00/
$48,50 = 10,31X,

Ordioarily, for periods of up to a fev months, the
prica of @ p;blic utilicy sheare only fluctuates in &
narrov range, and the choice smong the prevailing prices is
usually of oo particular significance. Hovever, the impacet
of inflation during the second helf of 1979 and the actions

and stacements of tha Federal Reserve Board and other govern-

nment officials (beginning in October and culminating in

_President Carter’'s rvecent anti-inflation program) have

had a striking igpact on the capital markets. Short-term
interest rates have risen sharpiy, and the yialds and pricaes
cn long-term sacurities have fluctusted dramactically. In
particular, as caa be saen {n Schadule 20, AT&T's scock fall
from $57.83 on June 30, 1979, to $55 on September 30, 1979,
Since then it has decreased steadily to a low of $493 on'
March 7, 1980, before rising to the current prica of $48.50

on March 28, 1980. During the ssme period its dividand

1Projcction of 4 higher dividend in the current econonic
envirTonment would require a dovnvard vevision i{n the growth
Tate forecasts below,
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yiald rose steadily from 8,99 on June 30, 1979, to the
current projectad yield of 10.31%. This vas due mainly te
the e¢ffects of its dropping share price, but also to thae
reduction in {ts projected dividend frow $5.20 to $5.00,
Through their fimpact on the dividend yield, the dace
43d the share price usad to arzive at AT&T's coet of
equity capital have a materisl 1mpact'§n the value obtained
for k. In other vords, {n a1 period over which interest
rates fluctuate widely, share prices and the coat of squity
capitasl also fluctuate widely. At the time this tastimony
was prepared, the resction to President Carter's anti~in-
flation program was unknown. Although our estimated divi-
dend yield of 10.31Y represents ourt best estimate &t this
tizme, the unfolding reaction to ﬁh. President's program may
causs AT&T'sldividcnd yield to vary considerably over the

vext few monchs,

2. Growth Rate = Past Financial Data
In order to arrive st AT&T's growth rate, wa Teaquirs
the ratention rate, b, and the Tate of Teturln oo common

equicty, r, that investors may reasonably expect,

As & first scep, lat us estimate b and r using only
historical data, Schedule 21 shows the underlying data

for the years 1973 to 1979 that 1s needed to calculate b

and r.,

For the rate of return on comwol aquity that daves-

tors expect, vwe first not that a simple average of the



¢cal values {n Equation (8) for P

T4

five values of T, (vow 5) féon 1978 to 1979 (s 11.81%.
Howevar, inspection of the annual values reveal that
although r was abnormally depregssed f{a 1975, ics velues
for the next three years exhibited a definice upvard trend,
aud then only declined slightly in 1979. Investors now might
well belfeve that the material rise in the cost of capical
between 1975 and 1979 juscifies the raies of raturn the
company realized in the moTe recant yvears, in wvhich casa
they would rely primarily on the 1978 aund 1979 figures in
forecasting the compsny's future race of raturon. A simple
averzge of these figures is 13,052 and it seaems reasonabla
that investors might conclude that 13X represents the bast
estinate of the long-term return AT4LT {s expeacted teo earn
on cammon equicty.

Ffor the retention rate that fnvestors expact, va
firset ;OCI that a afmple average of the five values of b:
(rov 9) from 1973 to 1979 4s 37.237, However, this averages
is affacted by the lowv rectention vate in 1975, amd 1in
Tecent yesrs, 1977-1979, the retention rate has averaged
38.93%. It seems resasonable that on tha basis of this
data, investors niaﬁt use these recent years, and arrivas
at 392 as the best estimate of AT4T's ratention ratio.

Combining the above values (obtained by using hist::-1-

D b, and r) provides an

0! 1!
astimate of AT4T's cost of equity capital as of March 28,
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1980, of:

k = 3; + br

P
- o

« $ 5.00 + (.39)(.13)
$48.5%0

e .1031 + .0507 = 15.38% ,

Howvever, before accepting this resulct {t may be
{pscructive to pose the following question: What wvould

have been the estidate for k as of June 30, 19791

3. Growth Rate - Receant Desvelooments

Oa June 30, 1979, Value Line sstimated that ATET's
1979 earnings vould be $8.00 per share. The gctual

value of earnings per share for 1979 was $B8.04.

Since we would have been reluctant to estimate kX at that
time without 1979 data, we would have relied on the Value
Line forecast te complets the 1979 annual daca, & proce-
dure wve have used in the nast., Since the Value Line
estimates were extremely cloze to the actual 1979 rvesulrs,
using these estimactes and the historical data would hava
produced the same estimates of b and v obraiced previously.

It is obvicus that $f the daca and analysis do not change

Daterially, we would obtain the sase measurement of the growth

rate at any point dbetween June 30, 1979, and March 28, 1980.

The estimatas which would have bHeen obtained om two

previous dates are provided below:
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Date Dllr0 + be - k
Juane 30, 1979 8.99% 5.07% 14,062
Novembar 19, 1979 9.39% 5.072 14.46%

An estimate {8 provided for November 19, 1979, for
comparative purposes; since an estimate of k was obtainad for
Rochester Telephone Co. on that date of‘lﬁ.BSX.l The
difference in k batween Rochester Talephone and ATST may
be attriduted to ATST's slightly lover business risk dua
to its graater diversification.

The problem can now be ea43ily seen., The estizate of
15.38% obtained for ATSET is correct only 1if we assume that
the larga incresse in the expected rate of inflacion (which
raised the dividend yield om ATST from 8.99% on Ju;c 30,
1979, to 10.31%7 om March 28, 1980) had no effect on the
anticipaced growth Iin the dividend,

It {s extremely unlikely that investors bealieve that
to be true. The rise 12 the expected rate of inflation
has not oculy increasad interest rates, but also the ex-
pectad rate at vhich ATS$T's other costs of production,
such as materials and ladbor, will grow. A continued
expectation that the company will earm & rTeturs on common
of 13% and retsin 39% of earnings would require the bellef

that the rate of growth 1a its revenuas will rise to match

Myrom J. Gordon, Direc¢t Testimony, Before tHe S5tate of
New York Public Utility Commission, In the Matter of
Rochester Telephone Co., Novembar 20, 1979,
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the rise io the rate of growth of its costs. Bowever, Lf
investors fear that the regulstory process will not he

fully respousive to the i{increase in the rate at wvhich the
company's costs sra rising, they will revisae cheir'growch
esctimate dovnward, That 1s, with apy regulatory lag in

tha pass through of higher costs, a rise in the expeacted
inflation rate would raduce investor astimaces of 1on3;run
retutn on common aquity, and would, therafore, rasult {g a
dovaward ravision of expected grovth. In that c;.nt, simply
raising the estimate of AI&I': cost of aquicty capital by thae

increase 1o the dividend yiaeld vould raesult in ap overstate-~

went of the raquired return.

It 15 our judgmant that the raeasponse of invastors
to the rise in the axpected rate of inflation has been a
dowvnward revision in expactations ragarding AT&T's rata of
raturn on common aquity, implying a dowaward ravision {2
its retention rate also, 1In support of this position, wve
note that Value Line loveraed its prediction of 1980 earn~-
ings pear share for ATET to $7.50, and lovered its predicted

1980 dividend per share to §5.00.%

This implies for 1980
an estimace for r of 11.60% and an estimate for b of
33.33%.

Under the preseant turdbulent economic conditicns {t i

extramely difficult to estimate with precision the extent

1 Value Line, Fedbruary 1, 1980,

SAL ILHIOMNTH AILQEHENT

AN, 4T



78

ts whizh these vates hava baen revised downward. If the
tevised figuvree ate & 12.50% return ov common equity and
-1’ recentica rate, then the estimated growth vate muse
be ret.>:d from 5.072 to 4.631.1 Addiag ctha lafter figura
£o the current dividend yilald of 10,31X vesults in & cost
~f egqufty capital of 14.94%., .0o the other hand, the risa
n Lpierest rateg over the past six months may be takca ag
¢videnca that tha cost of equity capical has gooe up over
‘% 9smse Time pariod. Heoce, {c some meas:re, this vise (0o
ivTer . -t Ll lead to an upward revir‘on o thae
of tecuin allowed by the numerous regulatory cozmis-

cuw that v cares for AT4T. A geoerous allowence 7o
1 ni.a Laepact of {increases in the alloved ravas of

Svnops fave s racastes of tane ATAET growth razZe v
citt i3 frR valua fro- chae abeve 4H.63% ro 5.25%, This [aczr::

T.9ta Tate - ndpoad stch o the 10,311 dividend yield te-

¥

Nt " ec¢istty capltal ¢t 18 $8X. In cur fadg-~
e ATAET coee of aquity capital wmay well ba as low ay
. likaly to be above 15.5%, and 13.251

TiL,Taeaniw D.L cage vatizatae s of March 28, 1%38Q.

—— — aman

Using this reasoning, the growth rate was adjusted down-
ward by 69 basis points for Rochaster Telephcas. Ibid.,

Supplemental Prepared Direcc Testimony, March 24, 193890.
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A Comprehensive Look at the Empirical Performance of
Equity Premium Prediction II

Amit Goyal
Ivo Welch
Arthanasse Zafirov
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Abstract

Our paper reexamines whether 29 variables from 26 papers published after Goyal
and Welch (2008), as well as the original 17 variables, were useful in predicting the
equity premium in-sample and out-of-sample. Our samples include the original peri-
ods in which these variables were identified, but ends later (in 2020). Most variables
have already lost their empirical support, but a handful still perform reasonably well.
Overall, the predictive performance remains disappointing.

Reader Please Note: Our paper examines many papers with many different variables in many different ways —
over a thousand numbers altogether. Therefore, this draft contains myriads of formatting (color, background color,
and font-sizing) that are intended to draw the reader’s eye towards important results and away from unimportant
ones. This is not standard journal formatting and will change before the paper is to be submitted to a journal. We
also thank the authors of many papers reexamined here for corrections and feedback. Please bring any other errors
to our attention. Amit Goyal’s website at https://sites.google.com/view/agoyall45 contains a long and detailed

appendix of variable definitions and results when the dependent variable is not logged.
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Since Goyal and Welch (2008), henceforth GW, a large number of papers predicting the
equity premium have been published in top finance journals. It thus seems that academic finance
has conquered the problem of investors’ predicting time-varying future stock market rates of
returns. Many of these papers have further offered strong theoretical foundations for their
proposed variables, presumably increasing faith in their forward-looking stability.

Our own paper here reexamines 29 variables proposed in 26 prominent recently published
papers (Table 1), for which we could relatively easily reconstruct or obtain the predictive variable.
The data in these papers ended between 2000 and 2017. We can replicate and confirm the
principal in-sample findings for all but two of the papers, using a simple but consistent predictive
framework based on uncontrolled OLS forecasting regressions. (Two papers had data issues.)

We then extend the samples by a few years, ending with stock market returns in December
2020—typically about ten extra years of data.. Because our paper reuses the data that the
authors themselves had originally used to discover and validate their variables and theories, all
that the predictors had to do in the few added years was not to “screw up” badly. The original
results should still hold.

Yet, we find that most variables have already lost their predictive ability. Of 29 variables, 25
variables show lower in-sample significance when we use our extended sample period instead of
the authors’ original sample period. Only four variables predicted about equally well or better.
The widespread deterioration in predictive performance partly reflects the fact that the added
years offered great variety. There were three recessions, one in the early 2000s (with 9/11 and
the dot-com end), one in 2008 (the Great Recession) and one in 2020 (the Covid-19 recession);
and there were two major bear markets from 2000-2002 and in 2008 (plus a minor one in
2018). These (perhaps in-retrospect unusually remarkable) episodes could influence either the
independent predictor variable or the dependent predicted equity premium enough to make a
difference in the apparent forecasting ability, even though we also included and thus recycled
the authors’ discovery samples.’

Our paper investigates not only whether variables had good and statistically significant
in-sample and out-of-sample performance, but also the investment timing performance in some
simple investment strategies.

Our first investment strategy was long $1 in the equity premium when the predictive vari-
able was bullish (relative to its prevailing median) and short otherwise. Not a single variable
meaningfully (much less statistically) beat the buy-and-hold equity investment (all-equity-all-
the-time). One can object that being invested in the stock market over the last 20-50 years
was a remarkable positive experience that was tough to beat—though doing so is of course the
point of market-timing. But good all-equity-all-the-time was not the only reason. Half of the
predictors performed so poorly that they not only failed to beat all-equity-all-the-time, they even
lost money in absolute terms. Our second investment strategy tilted far more towards equity. It
was long the equity premium unless the predictor signal was extremely bearish (worse than the

1The recycling obviously gives a large advantage to the considered predictors and does not make our reexaminations
true independent out-of-sample confirmations. However, rather than reflecting type-I errors in the original sample,
the in-retrospect perhaps unusual economic and market performance could also have led to more type-II errors. Both
are limitations of empiricism that are not possible to overcome within our expected lifetimes.

Elecironic copy available at: hitps:/ssm.com/absiracit=3929119



prevailing 25th percentile). Our third and fourth strategies also scaled the investment based on
the Z-magnitude of the signal relative to preceding signals.

Of all variables, only one performed as well the all-equity-all-the-time investment strategy
on the first strategy untilted unscaled timing strategy. On the equity-tilted strategy, 9 variables
had higher returns than all-equity-all-the-time (and of these 9, only half were still significant
in-sample). With both tilt and scale, the tally improved to 13 variables. Even then, not a single
variable outperformed all-equity-all-the-time in a statistically significant manner—in fact, none
could muster an absolute T-statistic above 1.3. Again, this is despite the fact that all timing
strategies could invest during the sample periods in which the variables were identified to begin
with.

As already hinted, not all variables performed poorly. The empirical analysis suggests some
good candidates. The best and most consistent variable was:

Fourth-Quarter Growth Rate in Personal Consumption Expenditures (gpce) was introduced
in Mgller and Rangvid (2015). High personal consumption growth rates this year predict
poor stock-market returns next year.

Empirically, since the 1970s, gpce has only made one modest misstep in its predictive
ability (which was missing the Great Recession bear market). Otherwise, gpce has been
a steady performer. (Nevertheless, a risk-averse investor, as defined by Campbell and
Thompson (2008), would still not have been better off using gpce.)

A number of other variables have good performance on some but not all criteria. Thus,
one could put them on a “watchlist” to monitor whether their performance will improve or
deteriorate in the future. In no particular order:

(Aggressive) Accruals (accrul) was introduced by Hirshleifer, Hou, and Teoh (2009). Aggres-
sive corporate accruals predict low future stock returns.

Tempering our enthusiasm, accrul’s performance was episodic. In fact, it had only one—
though singularly stellar—prediction. In 1999-2001, it strongly and correctly forecast the
post-Tech stock market decline of 2000-2002. Since then, accrul has not moved much.
Thus, its single outlier performance was enough to at first obtain and subsequently avoid
losing its performance in our extended sample. (Incidentally, a risk-averse investor would
not have been better off using accrul.)

Credit Standards (crdstd) was introduced by Chava, Gallmeyer, and Park (2015). Optimistic
credit standards predict poor stock market returns. It had good OOS performance and
usually was the best performer on our investment strategies. Tempering our enthusiasm,
crdstd’s in-sample T-statistic as of 2020 is only —-1.65.

The Investment-Capital Ratio (i/k) was introduced in Cochrane (1991) and included in Goyal
and Welch (2008). High investment this quarter predicts poor stock-market returns next
quarter. Interestingly, like gpce, i/k associates more outlays today with lower market
performance in the future—almost as if the alternative had been stockpiling funds today
to allow for more market investment later.

Elecironic copy available at: hitps:/ssm.com/absiracit=3929119



For the 13 years from 1975 to 1998, i/k was a poor predictor. In the 22 years since then,
i/k has consistently performed well. Thus, it performs better today than it did in Goyal
and Welch (2008). Tempering our enthusiasm, its estimated IS coefficient in our sample
has declined from -2.17 in the first half to —0.93 in the second half; and i/k could not
outperform all-equity-all-the-time in three of our four timing strategies.

Again, finding that one handful of variables among nine handfuls have good predictive ability
is somewhat disappointing, given not only that these variables were not randomly selected but
also that they were already validated in much of the same sample that we are merely recycling.
In a sense, within a decade or so, most variables have already become dubious or obsolete.

Our paper now proceeds as follows. Section I lays out our performance criteria. Section II
briefly describes the variables and lays out the tables that our analysis refers to. Section III runs
through the performance of each of the variables, in alphabetical order of authors. Section IV
briefly looks at the performance of the most promising variables from the perspective of a risk-
averse investor. Section V takes some liberty in offering some more subjective thoughts on the
overall performance tally.

I Performance Criteria

We first needed a set of variables for which we could confirm the basic predictive results from
papers that published them. This means that we had to be able first confirm the authors’ results
within their sample periods and then be able to extend the variable to 2020. This means we had
to exclude variables that are proprietary and not available to us.?

In our opinion, to be considered a reliable and useful predictor of the equity premium on a
forward-looking basis, a variable should satisfy at least the following set of criteria:

1. The variable should be able to predict the equity premium at a conventional statistical
significance level using OLS in an in-sample regression in our extended sample period.
The absolute T-statistic should at least be 1.65. If this fails, there is little reason to proceed.

2. The model should be reasonably stable, i.e., a variable should not have statistically signifi-
cantly different IS coefficients and/or a sign change in predicting the equity premium in
our sample’s first half and second half—for us, at least at the ~5% level. If this fails, there
is little reason to proceed.

3. The variable should have positive rolling OOS R?, suggesting basic improvement of the
conditional residuals over the unconditional residuals (the latter from a simple prevailing
equity-premium average model).? If this fails, there is little reason to proceed.

2We admit to giving the original paper the benefit of the doubt in trying to follow its methods somewhat more
closely in Table 2 than we do in subsequent tables. Thus, we may use the preferred data frequency and overlap
handling of the authors.

3We note that Campbell and Thompson (2008) discuss reasons when a researcher may want to focus on IS
prediction rather than both IS and QOS prediction, as we do. These reasons usually apply when testing theories in
which the researcher is sure that the model is stable and known by market participants in time.
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4. On our four simple timing investment strategies (untilted and equity-tilted; unscaled and
scaled), the variable should earn higher rates of return than the all-equity-all-the-time
unconditional strategy.

Furthermore, we take into account two heuristic concerns, though they are not “make-or-
break”:

7. The variable’s performance should not be driven almost entirely by its performance in one
or two unusual years only. It should also show reasonably good performance over the last
20-30 years.

8. The variable should offer positive ex-post utility improvement for a quadratic-utility investor
with parameter 5, as suggested by Campbell and Thompson (2008).

We are however tolerant of two problems:

1. We ignore the fact that a variable that has the choice to be statistically significant in one of
three frequencies (say, monthly, quarterly, annually) should be viewed more critically. Sim-
ulations suggest that one should use not the 10% significance level of 1.65 when allowing
consideration of monthly, quarterly, and annual frequencies, but more appropriately a 10%
level of 2.1 on the best of the three. Our failure to impose this more stringent criterion is
partly counterbalanced by the fact that we expect variables to offer performance not just
on IS prediction, but also on other criteria.

2. We ignore the fact that, collectively, the profession has examined many more variables and
that the variables we observe are themselves already highly selected (Lo and MacKinlay
(1990), Harvey, Liu, and Zhu (2016)).

A sufficiently skeptical researcher may therefore want to impose even more stringent criteria. Of
course, a researcher with sufficiently strong positive priors on the model may want to discount
our empirical evidence altogether.
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II Variables and Tables

A. Variables

Table 1 contains the glossary of recently published papers and variables that we investigate. It
explains their meaning and sample availability briefly. This will be followed, in more detail, in
our paper by a paper discussion below; and in most detail in the appendix.

The variables can broadly be grouped into six categories:
Macroeconomic: sbdlev, pce, govik, crdstd, ogap, ndrbl, gpce (and gip), house.
Sentiment: accrul (and cfacc), sntm, ygap, shtint.
Variance-Related: impvar, vrp.
Stock Cross-Section: lzrt, skew, skvw, tail, fbm, rdsp, avgcor.
Other Stock Market: tchi, dtoy (and dtoat), disag;

Commodities: wtexas.
Most stock-market related variables are monthly, most macroeconomic variables are quarterly
or annual.

In addition, our paper also looks again at the performance of 17 variables already investigated
in Goyal and Welch (2008): the dividend-price ratio (d/p), the dividend-yield (d/y), the earnings-
price ratio (e/p), the dividend-payout ratio (d/e), as in Campbell and Shiller (1988); stock
volatility (svar), as in Guo (2006); book-market (b/m), as in Kothari and Shanken (1997) and
Pontiff and Schall (1998); net issuing activity (ntis), as in Boudoukh, Michaely, Richardson, and
Roberts (2007); equity issuing activity (eqis), as in Baker and Wurgler (2000); the T-Bill rate
(tbl), as in Campbell (1987); the long-term yield (lty), the long-term bond rate of return (ltr),
the term-spread (tms), the default yield (dfy), the default rate of return (dfr), as in Fama and
French (1989), the inflation rate (infl), as in Fama and Schwert (1977); private investment (i/k),
as in Cochrane (1991), and “cay, ” as in Lettau and Ludvigson (2001). For precise definitions,
please refer to Goyal and Welch (2008).
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B. Tables

To examine the predictive performance of 46 variables while fitting into the space of a standard
article, we have to be frugal in our descriptions. This is best accomplished by following a standard
format discussing each variable, while referring to a set of common tables. We will do so as
follows.

Our first task is to confirm that we can create variables that match the performance proposed
by the original papers. In most cases, the authors have posted or shared their data series, allowing
us to confirm their key results using our own calculations.*

Table 2 shows our ability to replicate the basic results of the original paper using the original
sample period, and (where possible) the same controls.

Once we have confirmed that we can obtain similar results, we can extend the sample to
2020. Our key results examining IS and OOS performance appear in four tables:

Table 3 shows the prediction performance of log equity premia for variables available on monthly
frequency.®

Table 4 does the same, but for variables available only on a quarterly frequency;

Tables 5 and 6 do the same, but for variables available only on annual frequency—Table 5 for
the calendar year, Table 6 for July-to-June performance with a 6-month recording lag (i.e.,
the predictor being measured as of the previous December).

For the IS performance, we predict the equity-premium based on each variable using a standard
OLS regression. We also look at the stability of the model by dividing the sample into two halves
and estimating the coefficients separately. This gives equal billing to the first and the second
half, thereby not disadvantaging the first few predictions as in our OOS prediction. For the OOS
performance, we focus on the in-time OOS R?,

R2 —1— Zt(rt - ’atfl)z
oo Zt(’”t _thl)z’

where 7,_; is the conditional forecast at time t — 1 and 7,_; is the prevailing mean at time
t —1. We star this “O0S R?” using the MSE-F statistic of McCracken (2007).° The variables are
always constructed on a real-time basis—for example, when variables require filters or regression
coefficients for construction (such as pce), these coefficients are always based only on prevailing
historical values.

4The exceptions were Kelly and Jiang (2014), Piazzesi, Schneider, and Tuzel (2007), and Pollet and Wilson
(2010).

>We are not predicting lower-frequency stock returns with higher-frequency predictors. Thus we need not worry
about overlapping observations. In a previous draft, we found that higher frequency variables generally did not do
better predicting lower-frequency equity premia, either with or without overlap.

®We use MSE-F statistic because we are interested in population-level predictive ability (whether a variable has
any predictive content). One can test finite-sample predictive ability (whether a variable has useful predictive content
given that parameters are estimated). Giacomini and White (2006) study such a question in the context of rolling
regressions (where the null hypothesis then, necessarily, depends on window length).
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The results are almost the same if we predict simple rather than log equity premia (available
upon request). We experimented with more sophisticated forecasting, but the inference was
similar enough to recommend the brevity and simplicity of an exposition based on plain OLS
forecasting techniques. This includes our consideration of forecasting and techniques from
Kostakis, Magdalinos, and Stamatogiannis (2015) and Cederburg, Johnson, and O’Doherty
(2019).7

Our OOS period always starts 20 years after the IS period, but never earlier than 1946.
Authors can (perhaps legitimately) complain that there are good reasons why they started their
own analyses earlier or later. Obviously, different starting periods can lead to different results,
just like different ending periods. Our choice was the same as that in Goyal and Welch (2008),
and dictated by the desire to keep the same scheme across our 29 variables. Importantly, our
figures make it easy to assess how different starting period would affect the results.

Next, we show the performance of a risk-neutral investor who seeks to time her investments.
Performance is always based on zero-investment strategies (i.e., either the value-weighted stock
market financed with bills, or bills financed by shorting value-weight stocks).® The unconditional
investment strategy is earning the equity premium itself. We name this all-equity-all-the-time.
The other investment strategy is timed, i.e., conditioned on the variable. When the timing
investor is bullish (i.e., in the market), the unconditional and conditional strategies invest and
earn the same. When the timing investor is bearish, the conditional strategy earns the opposite
of the unconditional strategy.

We consider four variants based on scaled and unscaled timing strategies, and equity-tilted
and untilted timing strategies in Tables 7-10.

The untilted, unscaled timed investment strategy (Table 7) invests either +$1 in the market
(financed by bills) when it is bullish or -$1 in the stock market (saved in bills) when it is bearish.
This conditional strategy decides based on whether the variable is bullish or bearish by looking
above or below its historical median in time, according to the sign of the prevailing coefficient.
The equity-tilted strategy (Tables 9 and 10) switches from long stocks to long bills only if the
signal is very bearish, i.e., at the 25th percentile rather than the median. The scaled strategy
(Tables 8 and 10) first calculates a Z-score in time, i.e., it subtracts the prevailing median
(untilted) or first-quartile (tilted) from the x variable and then divides by the prevailing standard
deviation. It then scales the investment by this Z-score. For example, when the prevailing
forecasting coefficient is positive (so being above the x cutoff [median or first quartile] means
bullish), if the Z-score calculates 0.5, the conditional strategy would short $0.50 in the market
and purchase $0.50 of T-bills. The comparative unconditional strategy would long $0.50 in the
market and purchase $0.50 in T-bills.

"We do however highly recommend both. The latter further looks at a good number of recent prediction variables.
Recent finance literature investigates the pitfalls associated with multiple hypothesis testing. The common approaches
are to control family-wise error rate (Romano and Wolf (2005) and White (2001)) or false discovery rate (Benjamini
and Hochberg (1995) and Benjamini and Yekutieli (2001)). However, these approaches are not suitable for the
nested models that we study here. We thank Todd Clark and Michael McCracken for clarifying these issues for us.

8Zero-investment strategies can always be viewed as “overlays.” Thus, they are comparable but never mutually
exclusive.
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C. Results Preview

There are only five variables that have both a statistically significant in-sample coefficient and
a positive O0S R? (all of which happen to be statistically significant at least at the 10% level).
On a monthly frequency, this is only the T-bill rate (tbl), as in Campbell (1987). On a quarterly
frequency, these are credit standards (crdstd), as in Chava, Gallmeyer, and Park (2015); and
the investment-capital ratio (i/k), as in Cochrane (1991). On an annual frequency, these are
corporate accruals (accrul), as in Hirshleifer, Hou, and Teoh (2009), and the fourth-quarter
growth-rate of personal consumption (gpce), as in Mgller and Rangvid (2015).

Of these five variables, the T-bill rate does not help much in our investment strategies.
The other five are somewhat inconsistent in how much they help—it depends on their exact
deployment. Credit standards and accruals are usually the best performers. However, none
yields returns that are statistically significant

Of these five variables, only three would have made a risk-averse investor no better off: the
T-bill rate, credit standards, and the investment-capital ratio. Only one would have left the
risk-averse investor statistically significantly better off: credit standards.

Of these five variables, accruals was a “one-trick pony.” It helped greatly in the dot-com
aftermath bear market. Sentiment was somewhat similar. gpce was most consistent.

III Empirical Performance

We are now ready to describe the performance of the variables proposed in each recent paper,
in alphabetical order of authors. Our standard discussion template for papers presents each
variable as follows:

1. Amodified version of the original abstract that focuses on relevant aspects. For the complete
version, please refer to the original paper.

2. A basic intuitive explanation of the variable and sample period. This explanation is almost
always insufficient to replicate our version of the variable. The fully detailed discussion
appears in our appendix.

3. A discussion of the performance in four parts: [A] IS performance, including stability
statistics (first half vs second half); [B] OOS R?; [C] OOS investment performance; and
[D] graphical performance.

4. Our somewhat subjective assessment.
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1. AMP: Atanasov, Mgller, and Priestley (2020)

We are now prepared to begin our discussion of AMP.

Abstract: [AMP] introduce a novel consumption-based variable, cyclical consumption, and examine
its predictive properties for stock returns. Future expected stock returns are high (low) when aggre-
gate consumption falls (rises) relative to its trend and marginal utility from current consumption
is high (low). [They] show that the empirical evidence ties consumption decisions of agents to
time-variation in returns in a manner consistent with asset pricing models based on external habit
formation.

Variable: The key variable, pce, measures NIPA seasonally adjusted consumption on nondurables
and services, provided by the Bureau of Economic Analysis, relative to a trend that is identified
by using a filter. pce is available quarterly.

Performance: The performance of pce is as follows:

[A (IS)] We can confirm the strong negative and statistically significant IS coefficient of pce
prior to 2017 in their sample also in our own data (Table 2). We then investigate our
extended sample, which ends in December 2020. Being of quarterly frequency, our key
results appear in Table 4. The two left-most columns show IS performance. We can
confirm that pce also has negative IS significance in our extended sample. The three
middle columns show that the AMP model is reasonably stable across its two halves. (The
IS coefficient is modestly weaker in the second half but not statistically significantly so.)
Given good IS performance, it makes sense to continue and consider OOS performance.

[B (O0S)] pce performed poorly on OOS prediction, as shown in the two right-most column in
Table 4. The OOS R? is a negative —3.44% in our sample.”

[C (Investment)] Table 7 shows that the unbiased untilted OOS annual timing strategy un-
derperformed the all-equity-all-the-time non-timing equivalent by about 2.5% per year.
The three other investment strategies do not show performance better than all-equity-
all-the-time, either. The scaled strategies in Tables 8 and 10 suggest slightly negative
(-0.2%/year) performance, while the equity-tilted but unscaled strategy suggests slightly
positive performance (0.1%/year).

[D (Graphical)] Our performance figures (Goyal and Welch (2008)) show when a variable
performed well and when it did not. Intuitively, in these figures, when the prediction based
on the conditioning variable (here pce) does well, the line increases; when the variable
underperforms (the prevailing mean for the OOS lines), the line decreases. The solid lines
use simple returns, the dashed lines use log returns. The black lines are IS predictions,
the blue lines are OOS predictions (which means the conditional prediction in time is
compared to the unconditional prediction at time ¢, the prevailing mean). A variable that

°In the original paper, the authors began OOS prediction in 1980. This avoided the first 7 years of poor 0OS
performance in our sample. It was enough to keep pce out of the red zone, though not enough to show meaningfully
positive O0S performance (much less with statistical significance). Further unreported investigation shows that our
OO0S starting forecasting quarter was particularly unfortunate for pce. The OOS turns positive with later starting
points, though not statistically significantly so.
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is statistically significant should lie solidly above the O line.' The authors’ original end of
sample is shown with a vertical dotted red line.

Figure 1 shows that the predictive performance of pce was quite good in-sample (IS),
although much of its good IS performance appeared in the first 20 years. Since about
1975, the IS performance has been more modest. In contrast, the OOS performance was
poor for the first 10 years, reaching its lowest cumulative point when (mis-)predicting the
equity-premium in Q2-1982 with pce of Q1-1982. It was largely unremarkable thereafter.
The red line shows that the variable did perform well OOS in 2020, which was after the
original sample had ended in 2017.

Evaluation: We dismiss pce as a useful predictor of equity premia, based on poor and insignificant
0OO0S performance. Presumably, if the evidence in Atanasov, Mgller, and Priestley (2020) was
consistent with asset pricing models based on habit formation, the extended evidence should
now be viewed as unsupportive.

2. AMS: Adrian, Monch, and Shin (2010)

Abstract: [AMS] document that financial intermediary balance sheet aggregates contain strong
predictive power for excess returns on a broad set of equity ... portfolios. [These] results provide
support to the hypothesis that financial intermediary balance sheet quantities matter in the determi-
nation of risk premia...Our findings point to the importance of financing frictions in macroeconomic
dynamics and asset pricing.

Variable: AMS entertain a number of potential variables and use Lasso to select, as their
strongest candidate, the quarterly variable 'ySBRDLRIlevg’. Unfortunately, their definition of
ySBRDLRIevg can and does cause negative denominators in their ratio, raising doubts about
its definitional validity. We modify their definition to a variant, sbdlev.!’ sbdlev is available
quarterly.

19The blue range is the +2 standard deviation range for OOS prediction, based on an MSE-T statistic Diebold and
Mariano (1995), which is related to but not identical to the MSE-F statistic used to star the OOS R? in the tables.

11AMS do not want to measure the ratio of world assets over world equity, but (presumably a proxy for) the ratio
of domestic assets over domestic equity. They thus calculate

World Domestic & Foreign Financial Assets
World SBD Equity — (FDI Equity + FDI Non-Equity)

FDI Assets

ySBRDLRlevg = log

Domestic Equity Proxy If FDI Non-Equity is small

where SBD is “security-broker-dealer” and FDI is “foreign direct investment.” FDI equity alone is unfortunately not
available, making it impossible to accurately calculate Domestic Equity. They thus subtract FDI total assets (not just
equity) in the denominator, which is reasonable if FDI non-equity investment is very small. (It is also not clear to us
why they use world assets in the numerator.) We can modestly improve on their variable and avoid zero or negative
denominators by using “World SBD equity - RoW FDI Equity * (SBD FDI/RoW FDI)” where RoW is the result of the
world. We dub our variable sbdlev. sbdlev has good correlation with a version of yYSBRDLRlevg emailed to us by the
authors.
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Performance: [A] Table 2 shows that our coefficient of —0.03 (T of —1.04) cannot replicate AMS’
significant negative coefficient of -0.09 (T of —3.01) in the same sample (-2009). The table also
shows that the shdlev model was unstable. The IS coefficient switches sign from positive in the
first half (“H1”) to negative in the second half (“H2”) in our sample. This is also the case in our
extended sample ending in 2020. Table 4 shows that the IS coefficient switched from positive to
negative, with the overall coefficient having a T-statistic of 0.87. Thus, with poor IS performance,
further OOS investigation seems unwarranted. ([B-D] The OOS and investment performance is
always poor, too. Thus, we also do not graph pce’s performance.)

Evaluation: We dismiss sbdlev as a useful predictor of equity premia, due to lack of replicability
and both poor IS and OOS performance. Presumably, if the evidence in Adrian, Monch, and Shin
(2010) was consistent with a role for financial intermediary frictions, the extended evidence
should now be viewed as inconsistent.

3. BPS: Bakshi, Panayotov, and Skoulakis (2011)

Abstract: [BPS] present an option positioning that allows [them] to infer forward variances from
option portfolios. The forward variances [they] construct from equity index options help to predict
... (iii) stock market returns... .

Variable: BPS synthesize the exponential of integrated variance using a strip of European calls
and puts, written on the market index. impvar is available monthly.

Performance: [A] We can confirm the strong positive and statistically significant IS coefficient of
impvar in the original sample period (-2008). In our extended sample (-2020), the IS coefficient
is no longer statistically significant (Table 3). Moreover, the model was always unstable: The IS
coefficient switches sign from the first half (H1) to the second half, both in the original and in
our own sample. Thus, with poor IS performance, further OOS investigation seems unwarranted.
([B] The OOS R? of impvar is negative. [C] The investment performance of impvar was poor.
When not tilted towards equity, impvar not only does not beat all-equity-all-the-time, it even
loses money in absolute terms. When tilted towards equity and unscaled, it barely manages to
avoid such exceptionally bad performance.) [D] Figure 2 shows why our results are so different
from the authors’: impvar collapsed completely in the Great Recession, just after the BPS sample
had ended in Sep 2008. Specifically, impvar’s Sep and Oct 2008 values failed to predict the -18%
and -8.5% drops in the value-weighted market rate of return in Oct and Nov 2008.

Evaluation: We dismiss impvar as a useful predictor of equity premia, based on poor IS and
0OO0S performance. Presumably, if the evidence in Bakshi, Panayotov, and Skoulakis (2011) was
consistent with a role for implied volatility, the extended evidence should now be viewed as
inconsistent.
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4. BTZ: Bollerslev, Tauchen, and Zhou (2009)

Abstract: Motivated by the implications from a stylized self-contained general equilibrium model
incorporating the effects of time-varying economic uncertainty, [BTZ] show that the difference
between implied and realized variation, or the variance risk premium, is able to explain a nontrivial
fraction of the time-series variation in post-1990 aggregate stock market returns, with high (low)
premia predicting high (low) future returns. [The] empirical results depend crucially on the
use of “model-free,” as opposed to Black-Scholes, options implied volatilities, along with accurate
realized variation measures constructed from high-frequency intraday as opposed to daily data. The
magnitude of the predictability is particularly strong at the intermediate quarterly return horizon...
BTZ is the most-cited paper in our set, with about 1,500 Google scholar citations..

Variable: Unlike other variables, we did not compute vrp ourselves. Instead, it is updated
regularly by the authors themselves and posted on their website. vrp is available monthly.

Performance: [A] We can confirm the strong positive and statistically significant IS coefficient
of vrp in the original sample period (-2007). In our extended sample (-2020), the IS coefficient
is no longer statistically significant. The IS T-statistic is now 0.12. Moreover, the model has
become unstable. The coefficient is now negative in the second half of the extended sample.
Thus, with poor IS performance, further OOS investigation seems unwarranted. ([B] The OOS
R? of vrp is negative. [C] The investment performance of vrp was poor. In fact, it is between
-0.7%/year and 4.3%/year, always greatly underperforming all-equity-all-the-time (6.4%/year
and 7.7%/year).)

[D] Figure 3 shows that vrp did well following the Great Recession. However, it collapsed
badly in early 2020. In Feb 2020, vrp predicted +3.52%, much above the prevailing mean of
+0.66%. Because the actual Mar 2020 equity premium was —12.32%, the relative errors were
-15.84% vs. —12.98%, with a squared difference of about —0.8%. In Mar 2020, vrp reversed itself,
predicting —-14.57% for Apr 2020 (vs. 0.62%). Because the actual Apr 2020 equity premium was
+12.89%, the relative errors were 27.46% vs. 12.26%. This increased the cumulative squared
difference by a further dramatic 6%, thereby falling off our common (monthly return) chart
scale of —-3% to +3%. Obviously, this poor performance after their sample had ended explains
why our inference is different.

Evaluation: We dismiss vrp as a useful predictor of equity premia, based on poor IS and OOS
performance.

Presumably, if the evidence in Bollerslev, Tauchen, and Zhou (2009) was consistent with
their stylized self-contained general-equilibrium model with time-varying economic uncertainty,
the extended evidence should now be viewed as inconsistent.

12

Elecironic copy available at: hitps:/ssm.com/absiracit=3929119

[Figure 3 here: ‘IS
and OOS Predictive
Performance of BTZ
vrp (monthly)’]



5. BY: Belo and Yu (2013)

Abstract: [BY find that] high rates of government investment in public sector capital forecast high
risk premiums.... This result is in sharp contrast with the well-documented negative relationship
between the private sector investment rate and risk premiums. To explain the empirical findings,
[BY] extend the neoclassical g-theory model of investment and specify public sector capital as an
additional input in the firm’s technology. [They] show that the model can quantitatively replicate
the empirical facts with reasonable parameter values if public sector capital increases the marginal
productivity of private inputs. Naturally, their finding has a strong policy implication, in that it
suggests that governments may want to tax and invest more in infrastructure on the margin.

Variable: Their key variable, govik, measures government investment (in contrast to i/k described
later, which measures corporate investment). Their original paper’s Figure 1 also shows that
govik peaked in 1950, then declined until 1982, increased sharply during the Reagan years, then
stayed constant, and finally declined again from 2002 to 2010. govik is available quarterly.

Performance: [A] We can confirm the (small) positive and statistically significant IS coefficient
of govik in the original sample period (-2010). In our extended sample, the T-statistic drops
to 1.67 (Table 4). The model was always unstable. Both in the original and our own sample
period, the IS coefficent turned negative in the second half. Thus, with poor IS performance,
further QOS investigation seems unwarranted. ([B] The OOS R? of govik is negative. [C] The
investment performance of govik was poor—indeed exceptionally poor. Except for the unscaled
equity-tilted strategy, not only did govik not beat all-equity-all-the-time, it even lost money.)

[D] Figure 4 shows that all of the good IS performance was due to early performance. Since
about 1960, govik has not had any good IS power. The OOS performance had some good
predictions, specifically in 1970 and again during the oil-crisis from 1973 to 1974, but has
underperformed ever since.

Evaluation: We dismiss govik as a useful predictor of equity premia, based on “ancient-only” IS
performance and poor OOS performance. Presumably, if the evidence in Belo and Yu (2013) was
consistent with a role for useful government infrastructure investment, the extended evidence
should now be viewed as inconsistent.

6. CEP: Chen, Eaton, and Paye (2018)

Abstract: [CEP] constructs and analyzes various measures of trading costs in US equity markets
covering the period 1926-2015. These measures contain statistically and economically significant
predictive signals for stock market returns and real economic activity. [They]...find strong evidence
that the component of illiquidity uncorrelated with volatility forecasts stock market returns...

Variable: lzrt is the log of the number of zero returns. The series has structural break adjustments
for tick-size reductions in 1997 and 2001 (these are included by regressing the series on binary
variables that take the value of 1 after the tick-size reductions, and O otherwise, then taking the
residuals as the final series). lzrt is available monthly.

Performance: [A] We can confirm the strong positive and statistically significant IS coefficient
of lzrt in the original sample period (-2015). In our extended sample (-2020), the IS coefficient
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is no longer statistically significant. The T-statistic falls to 0.96. Thus, with poor IS performance,
further OOS investigation seems unwarranted. ([B] The OOS R? was positive (Table 3). [C] The
investment performance of lzrt was poor. Without the heavy equity tilt, lzrt even loses money
in absolute terms. With equity tilt, lzrt still greatly underperforms all-equity-all-the-time.) [D]
Figures 5 illuminates the performance. On a monthly basis, Chen, Eaton, and Paye (2018)
caught the variable nearly at its best. It had outperformed in the Great Recession. However, lzrt
collapsed in the Covid year of 2020. Otherwise, lzrt was fairly unremarkable.

Evaluation: We dismiss lzrt as a useful predictor of equity premia, due to poor IS performance,
poor investment performance, and only-episodic superior 0OS R? performance (in the Great
Recession). Presumably, if the evidence in Chen, Faton, and Paye (2018) was consistent with a
role for illiquidity, the extended evidence should now be viewed as unsupportive.

7. CGMS: Colacito, Ghysels, Meng, and Siwasarit (2016)

Abstract: [CGMS] document that the first and third cross-sectional moments of the distribution of
GDP growth rates made by professional forecasters can predict equity excess returns, a finding that
is robust to controlling for a large set of well-established predictive factors...time-varying skewness
in the distribution of expected growth prospects in an otherwise standard endowment economy
can substantially increase the model-implied equity Sharpe ratios, and produce a large amount of
fluctuation in equity risk premiums.

Variable: CGMS kindly worked with us to isolate the cause for the difference between their
data series and our own recalculation. The principal reason is that the data provided by the
vendor are different than the data used by CGMS.

Performance: [A] We cannot confirm the significant IS coefficient of skew with the correct
vendor data. Our own skew calculation shows no useful predictive ability.

Evaluation: We dismiss skew as a useful predictor of equity premia, due to irreproducibility.

8. CGP: Chava, Gallmeyer, and Park (2015)

Abstract: [CGP analyze] U.S. stock return predictability using a measure of credit standards
(‘Standard’) derived from the Federal Reserve Board’s Senior Loan Officer Opinion Survey on Bank
Lending Practices. Standards is a strong predictor of stock returns at a business cycle frequency,
especially in the post-1990 data period. Empirically, a tightening of Standards predicts lower future
stock returns. Standards perform well both in-sample and out-of-sample and is robust to a host of
consistency checks. Standards captures stock return predictability at a business cycle frequency and
is driven primarily by the ability of Standards to predict cash flow news.

Variable: crdstd is as obtained from the survey data by the Fed. crdstd is available quarterly.

Performance: [A] We can confirm the positive and statistically significant IS coefficient of
crdstd in the original sample period (-2013). However, in our extended sample (-2020), the IS
T-statistic drops to 1.65. Moreover, the coefficient is also not climbing but falling, having declined
from the first to the second half of the sample (albeit not statistically significantly so). [B] The
00S R? of crdstd is positive. [C] The investment performance of crdstd was mostly good. With
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either scaling or equity-tilting, crdstd performed well, earning between 2%/year and 6%/ year
more than all-equity-all-the-time. Only in a no-scaling no-equity-tilt strategy did it modestly
underperform all-equity-all-the-time. [D] Figure 6 shows that crdstd had great performance
early on—predicting well from 2000 to mid-2002. Since 2003, crdstd performance has been
unremarkable, with a short temporary spike around the time of the Great Recession (predicting
0Q1-Q2 2009).

Evaluation: We are concerned that crdstd has an IS T-statistic this low, and that practically all its
good performance originates from its first four years in the sample. However, we consider crdstd
worth watching. It is one of the variables mentioned in our introduction.

9. CP: Cooper and Priestley (2009)

Abstract: [CP show that] the output gap, a production-based macroeconomic variable, is a strong
predictor of U.S. stock returns. It is a prime business cycle indicator that does not include the level
of market prices, thus removing any suspicion that returns are forecastable due to a “fad” in prices
being washed away. The output gap forecasts returns both in-sample and out-of-sample, and it is
robust to a host of checks...

Variable: The output gap (ogap) is the deviation of the log of industrial production from a trend
that incorporates both a linear and a quadratic term. ogap is available monthly.

Performance: [A] We can confirm the strong positive and statistically significant IS coefficient of
ogap in the original sample period (-2005). In our extended sample (-2020), the IS coefficient is
no longer statistically significant. The IS T-statistic is now —0.62. Thus, with poor IS performance,
further OOS investigation seems unwarranted. ([B] The OOS R? of ogap is negative. [C] The
investment performance of ogap was poor. It always underperforms all-equity-all-the-time.'?)
[D] Figure 7 shows that the IS performance was steady. However, the OOS performance early
on was very poor, so the (unremarkable) improvements from 1950 to 2020 are insufficient to
make much difference one way or another. The variable simply did not move much.

Evaluation: We dismiss ogap as a useful predictor of equity premia, based on its insignificant IS
coefficient (and poor OOS performance). Presumably, if the evidence in Cooper and Priestley
(2009) was consistent with a role for the output gap, the extended evidence should now be
viewed as unsupportive

10. DJM: Driesprong, Jacobsen, and Maat (2008)

Abstract: [DJM show that] changes in oil prices predict stock market returns worldwide...These
results cannot be explained by time-varying risk premia as oil price changes also significantly predict
negative excess returns. Investors seem to underreact to information in the price of oil. A rise in oil
prices drastically lowers future stock returns. Consistent with the hypothesis of a delayed reaction
by investors, the relation between monthly stock returns and lagged monthly oil price changes
strengthens once we introduce lags of several trading days between monthly stock returns and lagged
monthly oil price changes.

12The authors showed positive OOS significance, because they started predicting in 1948 rather than 1926.
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Variable: wtexas is the price of West-Texas Intermediate crude oil, as obtained from Global
Financial Data services. We also extend the sample backward from 1973, when Driesprong,
Jacobsen, and Maat (2008) begin. wtexas is available monthly.

Performance: [A] We can confirm the strong positive and statistically significant IS coefficient of
wtexas in the original sample period (-2004). In our extended sample (-2020), the IS coefficient
is no longer statistically significant, with a T-statistic of —1.47. Thus, with poor IS performance,
further QOS investigation seems unwarranted. ([B] The OOS R? of wtexas is negative (-0.12).
[C] The investment performance of wtexas was inconsistent. When unscaled, it performed
terribly, even losing money in absolute terms. When scaled, it performed about as well as
all-equity-all-the-time, even beating it by a tiny 0.3% per year.) [D] Figure 8 shows that wtexas
had good annual OOS R? performance in the 1973 oil crisis, specifically in Oct and Nov 1973,
when the oil price went from $3.51/b to $13.37/b. It collapsed in June 2008, when the oil price
dropped from $139/b to $39/b. The latter occurred just after Driesprong, Jacobsen, and Maat
(2008) was published, which explains the difference between their results and our own.

Evaluation: We dismiss wtexas as a useful predictor of equity premia, based on its insignificant
IS coefficient and poor OOS R?. Presumably, if the evidence in Driesprong, Jacobsen, and Maat
(2008) was consistent with models of delayed reaction by investors (offering simple high trading
profits), the extended evidence should now be viewed as inconsistent

11. HHT: Hirshleifer, Hou, and Teoh (2009)

Abstract: [HHT] examine whether the firm-level accrual and cash flow effects extend to the aggregate
stock market. In sharp contrast to previous firm-level findings, aggregate accruals is a strong positive
time series predictor of aggregate stock returns, and cash flows is a negative predictor... These findings
suggest that innovations in accruals and cash flows contain information about changes in discount
rates, or that firms manage earnings in response to marketwide undervaluation.

Variable: HHT introduce two variables: cfacc and accrul. The latter is the difference between
earnings and cash flows. HHT use these variables only on annual frequency. For our purposes, it
is important to recognize that the two variables are reported by corporations only a few months
after the closing of their fiscal years. (Our Jan-to-Dec numbers assume no reasonable reporting
lag.) Ergo, our focus are on the Jul-to-Jun numbers reported below, which are the only investable
ones.

» The Accruals Component (accrul)

Performance: [A] We can confirm the strong positive and statistically significant IS coefficient
of accrul in the original sample period (-2005). Tables 5 and 6 shows that this also holds in our
extended sample (-2020) and especially in our Jul-Jun mid-years. [B] Remarkably, accrul offers
good OOS R?, too. Somewhat unexpectedly, the OOS R? is higher than the IS R2. [C] Only the
untilted and unscaled timing strategy underperformed all-equity-all-the-time (Table 7). (Because
of its stability (low standard deviation), with its negative investment performance, accrul also
had the single-worst Sharpe ratio in our $1 investment table.) However, as soon as accrul is
scaled (Table 8) or tilted towards equity (Table 9), accrul timing outperforms all-equity-all-the-
time. Intuitively, Both tilting and scaling place more emphasize on accrul’s strong and decisive
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calls from 1999-2001, with good prediction of the poor market performance in 2000-2002.
[D] Figures 9 and 10 explain why accrul performed so well. Figure 9 shows that aggregate
accruals were perennially quite flat, with two stark exceptions: 1973-1974 (conservative) and
1999-2001 (aggressive). The former occurred before our OOS analysis begins. Figure 10 shows
that the latter was a great call. The market declined greatly in 2000-2002, following the dot-com
years. In “ordinary years,” aggregate accruals were unremarkable. They barely budged.

Evaluation: accrul is a difficult variable to assess due to its episodic performance.

One can share the view of HHT that managers’ over-optimism or over-pessimism anticipated
the (opposite) reversal of investors’ sentiment in a particular kind of market exuberance fol-
lowed by its predictable collapse. (Of course, corporate managers would have had to have the
appropriate prescience, ignored by funds and other market participants.)

Or one can take the view that the 1999-2001 event was too singular a period to make it
likely that accrul will help again predict equity premia in the future. (We will also briefly discuss
below that a risk-averse investor would not want to use accrul for timing.)

» The Cash Flow Component (cfacc)

Performance: [A] We can confirm the strong positive and statistically significant IS coefficient
of cfacc in the original sample period (-2005). The key problem for cfacc is that it performs well
only if there is no reporting lag (Jan-Dec but not Jul-Jun). With a reporting lag, the IS T-statistic
falls from —3.08 to —1.42. [B] The OOS R? of cfacc is negative in the investible Jul-Jun version.

Evaluation: We dismiss cfacc as a useful predictor of equity premia, based on poor IS and OOS
performance in the investable Jul-to-Jun data set.

12. HJTZ: Huang, Jiang, Tu, and Zhou (2015)

Abstract: [HJTZ] propose a new investor sentiment index that is aligned with the purpose of
predicting the aggregate stock market. By eliminating a common noise component in sentiment
proxies, the new index has much greater predictive power than existing sentiment indices have both
in and out of sample, and the predictability becomes both statistically and economically significant.
In addition, it outperforms well-recognized macroeconomic variables and can also predict cross-
sectional stock returns sorted by industry, size, value, and momentum. The driving force of the
predictive power appears to stem from investors’ biased beliefs about future cash flows.

HJTZ can be viewed as combining the sentiment measure of Baker and Wurgler (2007), which
was designed for the cross-section and not for market timing, with the in-sample optimization
method of Kelly and Pruitt (2013).

Variable: sntm uses the Baker and Wurgler (2007) six sentiment variables, but weights them to
optimize the predictive performance in sample using the technique pioneered in Kelly and Pruitt
(2013).

Figure 12 plots the time-series of sntm. Sentiment was very pessimistic in 1968-1969, 1982,
and 2000-2001; and very optimistic in 1974-1976. Oddly, sentiment does not have intuitive
time-series behavior. Figure 12 shows that sntm was not particularly optimistic in 1998-1999
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