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ARTICLE

Factor Returns’ Relationship with
the Economy? It’s Complicated.

November 2020

The economy has very real implications in our daily lives. Our jobs, spending, and
personal well-being are all tied to its ups and downs. When economic times are
good, we feel good. When economic times are bad, it gets us down. The same is true
of the capital markets. When economic times are good, it feels like the market has no
bound on the upside. During tough economic times, during recessions, it seems
everything piles up against the market, and returns suffer. Simply, the state of the
economy matters. It has consequences not only in our everyday decisions, but also in
how the capital markets behave.

Factor investing has become a valid choice for investors looking to implement the
shares slice of their portfolio. No doubt, the super-secular theme of declining
management fees has made these systematic, rules-based strategies an attractive
alternative to traditional active management. As investors implement factor
strategies more often, it becomes more important for them to understand factors’
cyclical tendencies. Here, we look at the performance of different factor portfolios
across six regions and four economic stages to determine if, and how much, the
economy has impacted past factor performance.

Market Factor Across the Economic Cycle

Superannuation funds have an overwhelmingly large allocation to shares given the
theoretical and empirical observations of long-horizon equity excess returns over
fixed interest. The market portfolio, the return on a broad-based and capitalization-
weighted portfolio in excess of the risk-free cash rate, through June 2020 has
returned 5.6% a year in the United States (since July 1969) and 7.7% a year in
Australia  (since July 1989), using data from CRSP/Compustat and
Worldscope/Datastream.

Sharpe (1964) is often credited as being the first to publish research on the market as
an equity factor. Although investors have constructed broad, market-based portfolios
for some time, it was not until the last month of 1998 that the US market portfolio
(since July 1969) produced a statistically significant positive return. The significance
of the market factor did not last long, however, and would have to wait until March
2013—a few months short of a full 45 years—to again record a significant positive
return. The Australia market, with higher return and risk than the US market, spent
the last few decades oscillating between a significant and an insignificant positive
return.
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Key Points

It makes sense, intuitively, that equity factor
performance and stages of the economic cycle
are linked. We analyze the relationship across
six geographic regions and over all four
economic stages of growth, slowdown,
recession, and recovery to discover the
historical nature of that relationship.

The majority of the eight factors (including the
market factor) that we examine produce a
positive and significant total return over the full
study period. Three components drive the total
return: changes in fundamentals, changes in
valuation, and valuation rebalancing.

Fewer factors produce meaningful returns when
we consider a factor's structural return, the
portion of the return that is indefinitely
repeatable. Over the study period, the value
factor has the highest structural return.

The higher economically leveraged factors—
market, size, value, and illiquidity—perform
better during the positive economic stages of
recovery and growth, and perform poorly during
the negative economic stages of recessions and
slowdowns. The opposite applies to the less
economically leveraged factors—low beta and
profitability.

We find that the relationship between factors
and economic stages generally fits with
intuition. Because data are limited, however, we
do not have sufficient observations of economic
significance, leaving us unable to call it a
“committed” relationship.
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We point out the instability of the market return, the first documented factor return, to show that to gain statistical confidence of a
positive return, we need decades, preferably out of sample. For most markets, we do not have that luxury. Hence, the power of these
tests, the ability to discover a true positive factor return, is weak.

We can gain stronger results for the market portfolio by combining geographic observations. We dispense with the traditional
approach of only using factor returns from a given country, and extend our database to six regions composed of four countries—
United States, United Kingdom, Japan, and Australia—and two groups of countries—Europe and the emerging markets, and calculate
a market factor return for each of the six, over a total of 2,352 monthly data points.

We observe an average annualized market factor return of 5.8% a year. Exposure to this factor, the primary and most dominant source
of risk for all but the most conservative portfolios, has become the default risk of long-horizon portfolios. Consequently, investors have
developed a very long-term horizon to wait out the performance of the market factor. Further, because investors tend to have an equity
bias, this periodic underperformance does not greatly impact relative performance comparisons, and thus the career risk of being, as
John Maynard Keynes quipped, the most dangerous place in investing, namely, being “wrong and alone.”

“Across the four economic stages, two major themes are at play: economic leverage and
momentum.”

Historically, the market factor has significantly underperformed in a seemingly repetitive fashion. In other words, the market factor
earns different returns over the stages of the business cycle. Research Affiliates’ analysis shows this to be true. Our analytical
framework defines four economic stages using information on real gross domestic product (GDP) and the OECD system of
Composite Leading Indicators (CLIs):

1. Recession: two consecutive quarters of negative growth
2. Slowdown: nonrecessionary below-trend growth
3. Recovery: post-recessionary (24 months) above-trend growth

4. Growth: remaining months (after the first 24) of above-trend growth

The growth stage is the most common of the four stages across the six regions, encompassing 40% of the total 2,500 months in the
study period. Slowdowns follow closely at 36% of months. Because both growth and slowdown periods are defined relative to trend
real-GDP growth, the nearly even split is not surprising. The split also highlights that slowdown periods tend to be slightly larger in
magnitude than growth periods. The more economically impactful periods of recessions and recoveries make up the remaining 10%
and 15% of months, respectively.
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Recessions and recoveries are infrequent but not rare,
together covering a quarter of the months in our sample.

Frequency of Economic Stages by Region, Jan 1968—Jun 2020
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Source: Research Affiliates, LLC, using data from OECD and FRED database of the Federal Reserve Bank of St. Louis. The data period for the
United States begins in 1968, for other developed markets in 1989, and for emerging markets in 2002.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at reslelarch ’
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates

Over each region’s period of analysis, its respective economic stages are distributed differently to the economic stages of the other
regions. While we can reliably construct historical data for each of the economies, we are limited by the consistently constructed factor
return data. Therefore, the US data set begins in 1968, data for the other developed markets start in 1989, and emerging market data
date to 2002. Keeping the variation among data sets in mind, of the six regions, Japan has the highest proportion of recessions and
recoveries, composing 43% of the nation's data set.

Japan did not experience a recession during its post-World War |l economic recovery, but after an asset bubble of extraordinary
proportions burst in 1992, the nation suffered a chain of recessions and recoveries. In stark contrast, Australia has the lowest
proportion of recessions and recoveries, composing only 8% of the nation’s data set. Before 2020, Australia’s last recession was in the
early 1990s. The nation avoided both the late 1990's tech tumble and the 2008 credit crisis that plagued all other regions in our
sample.
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History shows much diversity among regional economic stages,
with 2020 being the first truly global recession of the post-war period.

Economic Stages of the Six Regions, Jan 1962—Jun 2020
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Source: Research Affiliates, LLC, using data from OECD and FRED database of the Federal Reserve Bank of St. Louis.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at d research”
affiliates

So how does the market factor, differing as it does across multiple regions and time periods, perform across different economic
stages? We start by considering performance coincident with the economic stage, tacitly assuming that markets are not already
looking ahead to the next stage of the cycle. Unsurprisingly, the market factor underperforms during recessions with an annual return
of =4.1%. Over slowdowns, which may or may not migrate to a recession, the market return is 0.6%. Also, unsurprisingly, recovery and
growth stages produce the best results with returns of 8.5% and 4.8% a year, respectively.

The market factor is strongly dependent on the macroeconomic cycle
with returns ranging from a low of —9% a year in recessions
to over 8% a year in recoveries.

Market Factor Return by Economic Stage with Zero- and Six-Month Lead
Times, ending June 2020

Market Factor

Excess Return 5.8%***
Risk Adjusted 2.9%***
Economic Cycle
Concurrent Six-Month Forward

Recession -4.1% -9.1%***
Slowdown 0.6% 2.1%*
Recovery 8.5%*** 8.0%***
Growth 4.8%*** 5.2%***

Note: In our analysis, we adjust volatility to 10% a year, which allows us to compare the market factor with other cross-sectional equity factors on
an equal-risk footing. The adjustment requires leveraging up many of the factors; the market factor, however, is leveraged down from annualized
volatility of 18%. Standard errors are adjusted for the correlation structure across region factors and across time by the double-clustering method
of Cameron, Gelbach, and Miller (2011). #x*, **, * indicate the statistical significance of the factor’s return in the economic stage at the 1%, 5%,
and 10% level, respectively.

Source: Research Affiliates, LLC, using data from CRSP/Compustat and Worldscope/Datastream for strategy returns and from OECD and FRED
database of the Federal Reserve Bank of St. Louis. The data period for the United States begins in 1968, for other developed markets in 1989, and

for emerging markets in 2002.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at resgarch‘
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates
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Of course, markets are discounting mechanisms as participants anticipate economic conditions. Although the concurrent economic
stage requires some degree of forecasting, capital markets may already be declining ahead of an actual recession or advancing ahead
of an actual recovery. Therefore, with a more realistic performance period that looks at the economic stage six months ahead, the
excess return of the market factor falls to -9.1%, and the slowdown, recovery, and growth excess returns all increase to 2.1%, 8.0% and
5.2% a year, respectively. The market factor returns are significantly different from each other in all four stages for at least one of the
concurrent or six-month economic lead models.

A Factor’s Actual and Structural Return

But does the economic stage matter in a substantive way to the return of other factors within the cross-section of the shares market?
For the remainder of our discussion, we will focus on known factors that produce positive and significant non-zero annual returns. Of
course, a "known" factor is in the eye of the beholder as evidenced by the hundreds of factors “identified” to date in the literature, many
of which will likely prove to be spurious (Harvey and Yan, 2019).

Thus, we limit our analysis to factors that either meet, or come close to, the Hsu-Kalesnik-Viswanathan (HKV) (2015) framework for
robustness. Namely, factors should be 1) grounded in a long and deep academic literature, 2) robust across definitions, and 3) robust
across geographies. HKV also consider transaction costs, providing a more realistic view of how factors perform in live portfolios. Our
analysis covers the market, value, investment, profitability, and momentum factors. In addition, we analyze several factors that may not
display positive long-term returns, but have significant return differentiation between economic cycles; in this category we include the
size, illiquidity, and low beta factors.

All of the HKV framework factors show a long-term return significantly different from zero.2 The long-term returns of the size,
illiquidity, and low beta factors are not meaningfully significant. The low beta factor is not constructed as beta neutral, but if we regress
the market factor out of the low-beta return series, the alpha, or residual, is significantly positive.

We find that annual factor returns tend to be significant if they are 2% or higher, but the exact number fluctuates based on the factor's
volatility. A test has power if it is able to identify a factor as significant when it has a truly positive return. To find a factor significant, the
magnitude of its return needs to be sufficiently large given the size of the data set. If a factor's true return is positive, but smaller than
the relevant magnitude for the size of the data set, more independent data points are necessary to increase the power of the test.

Factor returns, including the market factor, are influenced over time by changing valuations.3 We can decompose equity factor returns
by calculating 1) the return due to changing valuations and 2) the return due to changing fundamentals. For our analysis, we use a
broad measure of fundamentals, the same metric used for the composite value factor: the average of book value, sales, earnings, and
dividends. The price ratio, or valuation, is therefore the average ratio of a security’s price to its per share fundamentals. Arnott et al.
(2020) provide more detail on the decomposition of a factor's return into changes in fundamentals and changes in price ratio.

A value strategy earns a positive long-term return by investing in securities that have below-average expected growth. Hence, we
would expect the value factor to have a negative change in fundamentals and, in fact, we see that over our sample period the value
factor's long portfolio grew 7.6% a year less than its short (or growth) portfolio. While this may not appear to bode well for the factor,
over the same period the valuation ratios of the long securities rose 10.4% a year faster than the securities in the short portfolio. A
quick calculation shows a 2.8% annualized return for the value factor over the study period.

In contrast, some factors have faster growth in fundamentals and decreasing valuations, such as the illiquidity and profitability factors.

Both of these factors invest in higher-priced, rapidly growing companies in a bet that the faster growth in fundamentals will
compensate investors for the extra price they pay for them.4
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Whereas the majority of factors produce positive and significant returns,
the total return can differ from the factor’s structural return,
the portion of the return that is indefinitely repeatable.

Annual Factor Returns over Full Time Period for All Regions, ending June 2020

Total Factor Change in Change in Rebalance in Structural

Returns Fundamentals Price Ratio Price Ratio Return
Market 2.9%*** 3.6%*** -0.7% 3.6%
Value 2.8%*** -7.6%*** 10.4%*** -13.2%*** 5.6%
Investment 3.0%*** -5.2%*** 8.3%*** -9.7%*** 4.4%
Size 1.1% -1.9%** 3.0%*** -3.0%*** 1.1%
llliquidity 1.2% 3.3% -2.1% 2.8%** 0.5%
Profitability 4.2%*** 7.4%*** -3.2%** 3.9%** 3.5%
Low Beta 2.0%* 0.6% 1.3% -0.3% 0.9%
Momentum 5.4%***

Note: Standard errors are adjusted for the correlation structure across region factors and across time by the double-clustering method of
Cameron, Gelbach, and Miller (2011). #**, *+, * indicate the statistical significance of the factor’s return at the 1%, 5%, and 10% level,
respectively. We do not report the statistical significance of the structural return because the annual rebalance occurs at a different frequency to
the monthly return series we are analyzing. If we calculate staggered monthly rebalanced factor return series, we would generally find a return
series to be significant if it generates an annual structural return greater than 2%. This would raise additional questions about the significance of
the low beta factor.

Source: Research Affiliates, LLC, using data from CRSP/Compustat and Worldscope/Datastream for strategy returns and from OECD and FRED
database of the Federal Reserve Bank of St. Louis. The data period for the United States begins in 1968, for other developed markets in 1989, and
for emerging markets in 2002.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at res.e,arch
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates

All factor portfolios, except for the market portfolio, need to be rebalanced regularly. The rebalancing process replenishes the portfolios
with securities that meet the criteria of the factor. An important metric in analyzing a factor's return is how much of the price ratio is
replenished in the rebalancing. For example, in our study, in the value factor's annual rebalancing, the average price-ratio replenishment
was 13.2%. In contrast, when the profitability factor portfolios rebalanced, the average increase in price ratio was 3.9%. Marrying the
fundamental growth of a factor with the rebalancing price ratio gives a better indication of the long-term structural return of a factor.

The structural component of a factor's return will be higher if the reduction in the price ratio from rebalancing is higher than the
observed change in the price ratio; this was the case for the market, value, and investment factors. Alternatively, over the study period,
the size, illiquidity, profitability, and low beta factors experienced changes in the price ratio from rebalancing that were lower than the
returns derived from changes in the price ratio. For these last four factors, the historical return benefited from a one-off valuation uplift,
but the long-term repeatable structural return remained below that of the full-period factor return. In another publication, we will
expand on the concept of factor valuation, especially as it relates to producing signals for tactical allocations amongst the factors.

The Power of a Regression

Kalesnik and Polychronopoulos (2020) examine factor returns in the United States during recessions and recoveries. We expand their
work to include all four economic stages. You may ask—why has this analysis not been done (rigorously) before? It is, as is often the
case, a data problem. Our analysis considers the dependency of factor returns on the different economic stages, similar to the analysis
presented earlier for the market factor. To do this we must subdivide the factor return series.

Our historical experience, the time series of returns, is all we have to analyze. As explained earlier, in general we have the fewest data
points for recessions, with even fewer recessionary periods in Australia. Recoveries are also relatively rare, because they follow
recessions. Growth and slowdown periods are the most common, each composing about 40% of the data points. Recessions, not
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only being the rarest stage, also have the largest return volatility at 12.8% a year, with slowdowns having the second most volatile
returns at 9.9% a year. Recovery and growth periods both produce an average volatility of 8.7% a year.

When we divide the data set into four subsets that correspond to the four economic stages of a business cycle, we lose observations
and therefore explanatory power. This deficiency is particularly acute for the recessionary stage, which has the smallest number of
observations and highest factor volatilities. For example, with our current data set we would generally need to have a difference in
recessionary return greater than 5% a year versus the baseline return to discriminate the return from the background noise of random
luck.

As explained earlier for the market factor, we extend our data set regionally in order to increase the data pool and the power of our
regressions. In order to generate multi-regional factor portfolios, we need to calculate the factor portfolios in a consistent manner inter-
regionally. The methodology we use to construct these factor portfolios is described in the appendix.

Factor Performance by Economic Stage

Most long-horizon investors have a persistent equity bias. Thus, the performance of the market factor across economic cycles is less
problematic in relative comparisons, such as the regularly published superannuation tables. If allocations to the market factor are
similar, a plan’s or fund’s equity allocation is unlikely to land it in the dreaded bottom decile. This observation is less applicable to
factors within equities, however, which are more likely to be judged using the same three-to-five-year performance cycle relied on for
decades in making hiring /firing decisions of active managers. Thus, long-horizon investors have an incentive to better understand and
act on factor variations across shorter time horizons. The business cycle is often a first place to start. Our objective for the remainder
of this article is to understand factor performance across the business cycle.

We calculate and present returns as the difference between the factor's return in a given economic stage and all other returns not of
that stage. We ask the question: “Does the market factor return differ in a recession to its return not in a recession?” The answer is
“yes.” During a recession with a six-month lead, the market factor returns 13.1% less than in nonrecessionary months, significant at the
1% threshold. We repeat the analysis across all factors, all four economic stages, and for both the concurrent and six-month economic
lead time. The results, although not uniformly significant, support our basic proposition that the economic stage impacts factor
returns.
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The results, while not uniformly significant, support our basic proposition
that the economic stage impacts factor returns.

Factor’s Return in the Given Economic Stage vs. Its Return for All Periods Not in That
Stage, ending in June 2020

Recessions Slowdown Recovery Growth
Economic Lead Economic Lead Economic Lead Economic Lead
Six Six Six Six
Concurrent  Months | Concurrent Months | Concurrent Months |Concurrent Months
Market -8.6%  -13.1%***  -3.8%*** -1.4% 6.5%*** 5.6%** 3.5%* 4.2%**
Value -9.5%* -0.8% 1.1% 1.7% 2.2% 1.1% 1.3% 1.3%
Investment 2.5% 5.8%***  -04% 1.5% 0.9% -2.9% -1.0% -0.6%
Size 2.2% -6.3%***  -4.3%*** -1.8% 7.2%*** 6.9%***  -0.4% 0.5%
INliquidity 3.4% -3.7% -3.7%** -1.4% 3.4%* 2.9% 0.5% 0.6%
Profitability 5.2% 5.1%* 2.7%* 1.5% -4.0%** -3.9%* -2.5%***F -2 4%***
Low Beta 3.2% 9.4%*** 4.2%*** 2.3%* -6.9%** -9.2%***  -1.6% -1.3%
Momentum -3.0% 2.2% 2.2% 1.8% -5.0%** -8.8%** 1.6% 1.1%

Note: Standard errors are adjusted for the correlation structure across region factors and across time by the double-clustering method of
Cameron, Gelbach, and Miller (2011). *#x, *,  indicate the statistical significance of the factor’s return difference to the factor return in
alternate economic stages at the 1%, 5%, and 10% level, respectively.

Source: Research Affiliates, LLC, using data from CRSP/Compustat and Worldscope/Datastream for strategy returns, and from OECD and FRED
database of the Federal Reserve Bank of St. Louis. The data period for the United States begins in 1968, for other developed markets in 1989, and
for emerging markets in 2002.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at res.e,arch
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates

We make some observations of the recessionary periods that are consistent with our intuition and with economic theory. First, the
market, value, and size factors underperform, and we see better-than-average returns for the low beta, profitability, and investment
factors. Economic theory leads us to believe that companies leveraged to the economic cycle, such as value and small companies, will
perform poorly when the economic environment is poor. The average company, and similarly the market factor, should also perform
poorly, a combination of increasing discount rates and falling profits. In contrast, companies with lower leverage of the economic
environment, as represented in the long portfolio of the low beta, profitability, and investment factors, do better.

We can think of a slowdown as a mini-recession, a period when growth is below trend, but does not slip into negative territory for two
quarters in a row. Consistent with the concept of a mini-recession, we observe outperformance by the low beta factor and
underperformance by the size, illiquidity, and market factors, but at a much-reduced magnitude—and here the mini-recession idea
ends, with both value and momentum factors doing well. Momentum performs well because slowdown is not the reversal of
economic fortunes, just a pause. Likewise, value companies are levered to the economic cycle, but priced cheaply enough to weather a
slowdown. Unlike recessions, most of the explanatory power of a slowdown occurs when considering the concurrent (or zero-month
lead) economic stage.

Recoveries are characterized by above-trend growth following a recession. Given the economic advantage of a recovery, factors that
have higher economic leverage should do better. Therefore, factors that suffer during a recession unsurprisingly do well in recoveries.
The market, value, size, and illiquidity factors all perform well. Not surprisingly, the economically conservative factors, such as low beta
and profitability, perform poorly. Because recoveries follow recessions and are defined by a reversal of economic fortunes, the
momentum factor performs poorly, experiencing a delay in recomposing itself to adjust to the new economic reality. The return
significance is similar across both the concurrent and six-month-lead recoveries.
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The growth stage, the most common, is a period of above-trend economic growth that does not follow a recession. Growth periods
are characterized by prosperity, such as the disinflationary economic status quo most of the world has enjoyed over the last 40 years.
Growth periods are generally good for shares and, therefore, for the market factor. Alternatively, the low beta and quality factors
typically underperform.

“Factor investing, like the Facebook relationship tag, is ‘complicated” across the economic
cycle.”

Across the four economic stages, two major themes are at play. First, economic leverage divides the higher economically leveraged
factors of market, size, value, and illiquidity from the less economically leveraged factors of low beta and profitability. The pro-
leveraged factors perform better during the positive economic stages of recovery and growth, and perform poorly during the negative
economic stages of recessions and slowdowns. The opposite applies for the anti-leveraged factors of low beta and profitability.

Factor returns vary across economic cycles following the themes of economic leverage and
momentum, with momentum dependent on the stability of the macroeconomic stage.

Factor Return Prospects over the Four Economic Stages, ending June 2020

Recessions Slowdowns Recover Growth
Best Momentum** Momentum*
Performers _ Profitability** Size*** Market

[ ___nvestment || Value Value
Momentum llliquidity Profitability

I"'qwdlty Investment
Market

VaIue Momentum llliquidit
Worst Size llliquidity* Profitability Size
Performers Size*** © lowBeta™  lowBeta

Note: Standard errors are adjusted for the correlation structure across region factors and across time by the double-clustering method of
Cameron, Gelbach, and Miller (2011). xx, **, * indicate the statistical significance of the factor’s return difference to the mean factor return in

the economic stage at the 1%, 5%, and 10% level, respectively.

Source: Research Affiliates, LLC, using data from CRSP/Compustat and Worldscope/Datastream for strategy returns, and from OECD and FRED
database of the Federal Reserve Bank of St. Louis. The data period for the United States begins in 1968, for other developed markets in 1989, and
for emerging markets in 2002.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at res.e'arch‘
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates

The second theme is momentum, which performs better during the longer-lasting stages of slowdown and growth. In the shorter and
more economically significant, but less sustained, recession and recovery stages, momentum produces poor performance outcomes.

It’s a Complicated Relationship

From the early days of modern investment theory, Markowitz (1952) outlined the importance of the economy as a driver of investment
gains and losses. Clearly, the return of the market factor depends on the state of the economy. In our study, the market factor's
performance mirrors, at a 95% statistically significant difference in returns, three of the four stages (considering a six-month lead)—
with the growth period as the exception>—but three out of four ain't bad! We therefore could say the market factor is “married” to the
economic cycle.
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Our results demonstrate that conclusions about the performance of various factors across the economic cycle seem, in most cases, to
be consistent with the intuition of experienced investors. Whereas the factor results across the economic cycle differ in a way that is
consistent with our intuition, we find fewer than expected observations of economic significance. Although the profitability and low
beta factors have a record similar to the market factor, in three of the four stages performance significantly differs, and for the value
factor, no stage is significantly different from any other.

Size registers two stages, and investment, illiquidity, and momentum just one stage apiece, for which returns are significantly different
to the returns of other stages. We appear to observe a relationship in these results, and indeed, we believe a relationship should exist.
The rub is that we just do not have enough observations to call it a “committed” relationship. Hence, factor investing, like the Facebook
relationship tag, is “complicated” across the economic cycle.

That said, we recognize that few owners of capital have the luxury of waiting another three or four decades for market data that allow
us to reach robust conclusions about factors over the economic cycle. Uncertainty goes hand in hand with fiduciary duty. Capital must
be deployed today to meet future liabilities, and the effectiveness of that capital deployment is almost always judged on a far shorter
horizon than that of the liabilities—and that performance window seems to be getting shorter and shorter.

In an environment where underperformance of a stated benchmark can have business-critical consequences in ever tightening
performance measurement windows, a logical next step would be to continue the analysis we began here by forecasting economic
stages and building time-varying portfolios of factors, using only information available at an historical point in time. These results will
give us further insight into the importance of factor returns across the different economic stages and their ability to produce better
investor outcomes.

10 0f15

© 2022 Research Affiliates, LLC. All rights reserved. Duplication or dissemination prohibited without prior written permission. Generated on 09/23/22. yesea rchafﬁ“ates_com


https://www.researchaffiliates.com/
https://www.researchaffiliates.com/

research
affiliates

Appendix

Factor Definitions

Component Reference Long Portfolio Short Portfolio

Market Market Large Sharpe (1964) Large-Cap Stocks Cash Return

Low Price-to- High
Fundamental Ratio an -
Arnott, Hsu, and Moore

(2005) The four fundamentals are Book Value, Five-Year
Value Average Sales, Five-Year Average Earnings, and
Five-Year Average Dividends

Value Composite Large and Small

Fama and French

Value P/B Large and Small (1993) Low Price-to-Book Ratio High ...
Investment Investment Large and Small Fama(?gg;)rench (Priol;o\xallrr“;\essst:tqztmh) High ...
Size Size Small Fama(?ggzl:)rench Small-Cap Stocks Large-Cap Stocks
llliquidity llliquidity Large and Small AE%S;? gk g:g: ifT;F\:vad i Low
Gross Profitability Large and Small No(\é)(/)—{\él)a ™ ?;thtoégggﬂ/tig:g Low

High Operating
Fama and French Profitability
HICIIIWAN Operating Profitability Large and Small 2015) (Sales — COGS — SG&A Low ...
Expenses — Interest
Expenses) / Book

High ROE
Hou, Xue and Zhang Net Income Before
ROE Large and Small (2015) Extraordinary Items / Low
Book
Frazzini and Pedersen .
Low Beta Low Beta Large and Small 2014) Low Market Beta High ...

Carhart High past returns over
Momentum Momentum Large and Small the prior year, skipping Low ...
(1997)
the most recent month

Note: Size--Outside the United States, large stocks are the top 90% of cumulative market capitalization, and small stocks are the remaining 10%.
In the United States, large and small stocks are delineated by the median NYSE market-capitalization stock. Long/Short--Portfolios are the top
30% by respective long or short portfolio measure. Weighting--Portfolios are free-float market-capitalization weighted.

Source: Research Affiliates, LLC.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at resgarch ’
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates
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Factor Return Decomposition by Economic Stage, ending June 2020

All Recession Slowdown Recovery Growth
Total Factor Returns
Market 2.9%*** -4.1% 0.6% 8.5%*** 4.8%***
Value 2.8%*** -5.3% 3.5%*** 4.8%** 3.5%*
Investment 3.0%*** 5.4% 2.8%** 3.7% 2.3%**
Size 1.1% 3.4% -1.6%* 7.2%*** 0.8%
lliquidity 1.2% 4.5%** -1.1% 4.0%** 1.6%
Profitability 4.2%*** 9.2%** 6.0%*** 0.6% 2.7%***
Low Beta 2.0%* 5.7% 4.7%*** -4.1%* 0.8%
Momentum 5.4%*** 3.5% 6.9%*** 0.9% 6.1%***
Change in Fundamentals
Market 3.6%*** 6.7%*** 3.0%*** 1.9%** 4.0%***
Value -7.6%*** -6.3%*** -6.5%*** -8.9%*** -8.5%***
Investment -5.2%*** -4.4%** -3.9%** -6.5%*** -6.2%***
Size -1.9%** 0.5% -2.4%** -0.7% -2.4%***
liquidity 33% 8.9% 5.6%*** 2.0% 0.3%
Profitability 7.4%*** 4.3%** 7.3%*** 9.9%*** 7.A%***
Low Beta 0.6% -12.8%*** 0.2% 6.2%*** 2.4%
Change in Price Ratio
Market -0.7% -10.8% -2.4%* 6.5%*** 0.9%
Value 10.4%*** 1.0% 9.9%*** 13.7%*** 12.0%***
Investment 8.3%*** 9.9%** 6.7%*** 10.2%*** 8.6%***
Size 3.0%*** 2.9% 0.8% 7.9%*** 3.2%*
Mliquidity -2.1% -4.4% -6.8%*** 2.0% 1.3%
Profitability -3.2%** 4.9% -1.3% -9.3%*** -4.7%***
Low Beta 1.3% 18.5%*** 4.5%*** -10.4%*** -1.7%
Rebalance in Price Ratio
Market
Value -13.2%*** -16.9%** -14.3%*** -10.6%** -12.1%***
Investment -9.7%*** -14.8%*** -8.0%*** -9.1%*** -10.1%**
Size -3.0%*** -8.7%** -3.8%*** -0.7% -1.6%**
lMliquidity 2.8%** 2.5% 3.8%*** 1.8% 2.4%*
Profitability 3.9%** 8.1% 4.6% 5.3%*** 1.8%**
Low Beta -0.3% 0.0% 0.7% -1.8%*** -0.7%

Note: Standard errors are adjusted for the correlation structure across region factors and across time by the double clustering method of
Cameron, Gelbach, and Miller (2011). #+*, *+, * indicate the statistical significance of the factor’s return at the 1%, 5%, and 10% level,
respectively.

Source: Research Affiliates, LLC, using data from CRSP/Compustat and Worldscope/Datastream for strategy returns and from OECD and FRED
database of the Federal Reserve Bank of St. Louis. The data period for the United States begins in 1968, for other developed markets in 1989, and

for emerging markets in 2002.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at res.e_arch‘
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates
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Endnotes

1. We use the OECD CLI framework to define periods of above-trend and below-trend growth on a country basis, reported by, for
example, the US Federal Reserve Bank of St. Louis, OECD-based Recession Indicators for the United States from the Peak through
the Trough [USARECDM]. We purposely do not take into account lags in the reporting of economic data.

2. Standard errors are adjusted for the correlation structure across region factors and across time by the double-clustering method of
Cameron, Gelbach, and Miller (2011). Given the non-time continuity of the stages, we do not adjust for heteroscedasticity.
Adjustment for heteroscedasticity over the entire time series does not meaningfully alter the significance of the results.

3. Arnott and Bernstein (2002) provide an excellent overview of the impact of rising and falling valuations on the equity risk premium.
They provide this example: Investors in 1999 should not only have adjusted past returns to remove the impact of rising valuation
levels, they should also have adjusted expectations to reflect the lowest-ever stock market yields.

4. For a detailed description of the rebalancing benefit of value portfolios as applied across all factors, see Chaves and Arnott (2012).
In this analysis, we define rebalancing as the change in the fundamental ratio from the end of the month prior to rebalancing to the
fundamental ratio from the end of the rebalancing month. For this reason we do not attribute the components of the return of the

momentum strategy, because it rebalances far too frequently.

5. Considering the six unique pairings between each of the four stages for which returns are significantly different between the pairs,
we find that all but the recovery/growth pair are significantly different at a 5% threshold.
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The material contained in this document is for informational purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security, derivative,
commodity, or financial instrument, nor is it advice or a recommendation to enter into any transaction. Research results relate only to a hypothetical model of past performance (i.e.,
a simulation) and not to actual results or historical data of any asset management product. Hypothetical investor accounts depicted are not representative of actual client accounts.
No allowance has been made for trading costs or management fees, which would reduce investment performance. Actual investment results will differ. Simulated data may have
under-or-over compensated for the impact, if any, of certain market factors. Simulated returns may not reflect the impact that material economic and market factors might have had
on the advisor's decision-making if the advisor were actually managing clients’ money. Simulated data is subject to the fact that it is designed with the benefit of hindsight. Simulated
returns carry the risk that actual performance is not as depicted due to inaccurate predictive modeling. Simulated returns cannot predict how an investment strategy will perform in
the future. Simulated returns should not be considered indicative of the skill of the advisor. Investors may experience loss of all or some of their investment. Index returns represent
backtested performance based on rules used in the creation of the index, are not a guarantee of future performance, and are not indicative of any specific investment. Indexes are
not managed investment products and cannot be invested in directly. This material is based on information that is considered to be reliable, but Research Affiliates, LLC (“RA") and
its related entities (collectively “Research Affiliates”) make this information available on an “as is” basis without a duty to update, make warranties, express or implied, regarding the
accuracy of the information contained herein. Research Affiliates is not responsible for any errors or omissions or for results obtained from the use of this information.

Nothing contained in this material is intended to constitute legal, tax, securities, financial or investment advice, nor an opinion regarding the appropriateness of any investment. The
information contained in this material should not be acted upon without obtaining advice from a licensed professional. RA is an investment adviser registered under the Investment
Advisors Act of 1940 with the U.S. Securities and Exchange Commission (SEC). Our registration as an investment adviser does not imply a certain level of skill or training. RA is not a
broker-dealer and does not effect transactions in securities.

Investors should be aware of the risks associated with data sources and quantitative processes used to create the content contained herein or the investment management process.
Errors may exist in data acquired from third party vendors, the construction or coding of indices or model portfolios, and the construction of the spreadsheets, results or information
provided. Research Affiliates takes reasonable steps to eliminate or mitigate errors and to identify data and process errors, so as to minimize the potential impact of such errors;
however, Research Affiliates cannot guarantee that such errors will not occur. Use of this material is conditioned upon, and evidence of, the user's full release of Research Affiliates
from any liability or responsibility for any damages that may result from any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™, RAE™, and the Research Affiliates™ trademark and corporate name and all related logos are the
exclusive intellectual property of RA and in some cases are registered trademarks in the U.S. and other countries. Various features of the Fundamental Index methodology, including
an accounting data-based non-capitalization data processing system and method for creating and weighting an index of securities, are protected by various patents of RA. (See
applicable US Patents, Patent Publications and protected trademarks located at https.//www.researchaffiliates.com/legal/disclosuresttpatent-trademarks-and-copyrights, which
are fully incorporated herein.) Any use of these trademarks, logos, or patented methodologies without the prior written permission of RA is expressly prohibited. RA reserves the right
to take any and all necessary action to preserve all of its rights, title, and interest in and to these marks and patents.

The views and opinions expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.
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