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Executive summary

¢ Recognizing that markets are a “Loser's Game” means minimizing mistakes should be a more
successful strategy than attempting to select winners

e Equity “Smart Beta” factors are mostly priced into markets and therefore should offer little
opportunity for outperformance

e Value and Momentum metrics appear more successful at selecting securities compared to other
smart beta factors

¢ Quality, Volatility, and Price Reversal metrics tend to be priced into markets but at their extremes
may be useful for avoiding potential poor performers, which concurs with a Loser's Game

¢ Many smart beta factors overlap with each other in screening out the most speculative stocks

Introduction

“It is remarkable how much long-term advantage people like us have gotten by trying to be consistently
not stupid, instead of trying to be very intelligent.”
- Charlie Munger

The right strategy for winning any game requires first understanding the competitive dynamics of the game.
One model is that of a “Winner's Game” versus a “Loser's Game”. A winner’'s game is one where the
outcome is determined by the actions of the winner. The most common example used is professional tennis
where the winner is usually the one who hits the most winning shots. In contrast a loser's game is one
where the outcome is determined more so by the actions of the loser. Again, in tennis, the amateur game
is one where the winner is often the one who commits the fewest unforced errors. In a 1975 paper in the
Financial Analysts Journal, Charlie Ellis called investment management a loser's gamel. Professional
money managers compete with one another using similar data and analytical models. There is no easy
money to be made as these professionals keep markets efficient enough. As a result, the best investors
tend to be the ones who make the fewest mistakes, not necessarily the ones who hit the most homeruns.
In a Loser’s Game, the right strategy is to avoid making mistakes, rather than trying to score
(identify) the big winners.

Markets are efficient enough, most of the time, is another way to sum up the loser’s game. At the very least,
making this assumption as our starting point, saves us a lot of pain from poor selection. In contrast, so
called “smart” beta strategies, such as high dividend yield or low valuation equity strategies, claim the ability
to outperform market averages by screening based on simple quantitative metrics. We think the loser’s
game market dynamic is at odds with this claim.

L Ellis, C. (July/Aug 1975). Loser's Game. Financial Analysts Joural, 19-26.
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Our research for this paper shows that smart beta factors are mostly priced into markets, but have some
utility as a screen to avoid poor performers. We studied 15 quantitative metrics, grouped into four broad
buckets of Value, Quality, Momentum and Volatility based measures. While there are claims to the
existence of hundreds of risk factors, a growing body of research shows that most are spurious results of
data mining or overlap with the four broad risk factors we have used. All of our data is from the Ken French
Data Library and each metric we studied had at least 52 years of monthly data with some having over 90
years and going back as far as July 1926. The table below summarizes the metrics we studied and how we
grouped them by bucket. Note that while the size factor should be its own unique category, we grouped it
with valuation factors for convenience and because value metrics do exhibit some size bias.

Risk Factor | Metrics Studied

Valuation Size, Dividend Yield, Price-to-Book, Price-to-Earnings, Price-to-Cash Flow

Momentum | 2-12 month Momentum, 1 month Price Reversal, 60 month Price Reversal

Quality Profitability, Accruals, Investment Growth, Net Share Issuance

Volatility 12 month Volatility, 60 month Beta, 12 month Excess Volatility

We analyze each group of factors for whether they demonstrate any ability to differentiate between high
returning and low returning equities, in essence whether the factor is priced into markets.

Value Beats Growth, And Value Historically Provided a Tailwind to Smallcap

Quantitative methods for stock selection have been around for decades. As early as 1976, the father of
value investing, Ben Graham, published a formula for selecting cheap stocks that should outperform?2. The
most commonly used valuation metrics for quantitative models are price-to-book, price-to-earnings, and
price-to-cash flow ratios. Lower ratios are meant to signal cheaper prices and therefore higher future
returns. However, if we start from a perspective of market efficiency, lower valuation ratios should only
imply lower expected growth rates (in sales, earnings, cash flows, etc.) rather than mispriced securities
offering higher expected returns.

In reality, there has been a demonstrable bias for lower valuation stocks to outperform those with higher
valuations. Some of this bias is likely driven by behavioral factors, such as the propensity to gamble and
buy lottery tickets (like a high flying, small cap growth stock), which would drive, on average, overvaluation
of speculative stocks. As is only natural in a competitive, capitalist economy, the growth rates of these high
flyers tend to revert toward the mean, resulting in falling valuation ratios and lower returns. Since behavioral
biases tend to be permanent due to human nature, it is reasonable to expect this lottery ticket anomaly to
persist.

In our study on valuation metrics, we divided the universe of US stocks (using a set similar to the Russell
3000) into 10 equal-weighted buckets, ranked from most expensive to cheapest for each valuation ratio.
Each metric studied is the inverse of a traditional valuation ratio, that is we sorted the universe by book-to-

2 Medical Economics, Sept 20, 1976. “The Simplest Way to Select Bargain Stocks”, Benjamin Graham, http://www.rbcpa.com/simple-and-easy-approach-
medical-economics-graham-1976.pdf
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market instead of P/B and similarly for P/E and P/CF. Companies with the highest valuations are in the “Lo”
or first bucket and the lowest valuation ratios in the “Hi” or tenth bucket.

The charts below on the left side of the page show returns, while those on the right side show the Sharpe
ratio for each valuation measure and are based on underlying data from 1951-2015. From looking only at
returns, it would appear that these simple valuation measures are not priced into the market and show
consistent improvement as one goes from the most “expensive” to “cheapest” buckets, left to right. But risk-
adjusted return, as measured by Sharpe ratio, tells a different story. From the charts showing this ratio, we
can see a leveling off in the benefit from selecting "cheaper” stocks. Said another way, there appears to
be a greater benefit from avoiding highest valuation equities than selecting those with the lowest
valuation. We specifically highlight in red the buckets where the returns and ratios deviate materially from
the average. These are all the highest valuation buckets. Each valuation ratio shows the same pattern, that
they are more effective at avoiding poor performers than selecting top performers.
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We think it is logical that high valuations tend to overestimate future growth, more so than low valuations
underestimate growth. When companies and industries grow at fast rates markets tend to expect this
growth to continue for many years to come and valuations rise accordingly. The rapid growth attracts
competition and capital as is natural in capitalism. Competition not only slows growth but also erodes profit
margins dramatically reducing earnings growth. As markets price in this competitive dynamic, usually after
growth rates slow, valuations fall, resulting in low returns. Technology companies in the late 1990’s are a
prime example of extremely high valuations leading to low returns after competition eroded their potential
given the few, low barriers to entry for most. Some businesses undoubtedly achieve rapid growth over long
periods of time and deliver on high expectations, but the losses from investing in those who fail to achieve
this expected growth are large.

We quantify the advantage of eliminating the worst performers compared to selecting the top performers
below. The table compares the improvement in Sharpe ratio from selecting the “cheapest” 10% of stocks
compared to the average against the improvement from avoiding the 10% most “expensive” stocks. We
can see that the improvement in performance from eliminating the worst has been over 4 times as
great as from selecting the best. In technical terms, the benefits from selecting the cheapest equities is
not statistically significant, while avoiding the most expensive is.

Sharpe Ratio
Improvement

“Cheapest” 10%
minus Midpoint

Midpoint minus
“Expensive” 10%

Book-to-Market 0.11 0.51
Earnings-to-Price 0.12 0.41
Cash Flow-to-Price 0.10 0.45
Average 0.11 0.46

Source: Ken French Data Library, Greenline Partners analysis. Data from Jul 1951-Dec 2015.

We generally avoid relying on volatility and Sharpe ratio as measures of risk and risk-adjusted returns
because they are not measures of true risk and are easily gamed. But in this case comparing Sharpe ratios
across valuation buckets illustrates the concept behind risk-adjusted returns and how the gains from moving
to lower valuations are less than linear.

In the above charts, as we move from left to right, absolute returns rise. But by the midpoint of each one,
the Sharpe ratios are leveling off indicating that volatility of the underlying stocks is also increasing. There
are many reasons why a stock will have higher volatility than others - smaller size and therefore lower
earnings stability is one of those reasons. Numerous studies have documented the small cap tilt in value
biased investment strategies. To understand the impact of smaller size, similar to the valuation charts
above, we sort the market into 10 size buckets. The smallest bucket has an average market capitalization
today of ~$100min (microcap), the middle bucket is ~$2.5bln (smallcap), and the largest averages ~$80bin
(mega cap). From the return chart we can see all size buckets earned similar returns historically with a
small decrease for large caps (bucket 9) and an almost 2% return reduction for the largest bucket where
most investors concentrate their holdings. In the Sharpe ratio chart we see the opposite pattern, that size
is largely priced in and each bucket delivers a similar ratio except for the smallest microcap buckets (1 &
2), which have historically earned lower risk-adjusted returns.
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Source: Ken French Data Library, Greenline Partners analysis. Data from Jul 1926-Dec 2015.

The 2% additional return from smaller companies is likely driving part of the return premium from lower
valuation equities above. It is logical that lower valuations have a bias toward smaller sizes. If | take two
companies with the same sales and earnings, and one has a lower P/E ratio, it will have a smaller market
capitalization. This does not explain all of the return improvement from selecting low valuation stocks but a
significant part of it.

While academic studies point to the smallcap bias in value investing, we flip the question and ask whether
the smallcap return premium was driven by their historically lower valuations. We think the valuation
difference was an important driver suggesting there is not a small cap premium. In the 1970’s when
smallcap investing was first introduced, this segment of the market had few investors as the companies
were considered speculative and had less research coverage and available data. Today, it would be rare
to find an institution or individual investor without an allocation to smallcap equities and there are thousands
of hedge funds scouring for the those that might outperform. As any information asymmetry was reduced,
the smallcap return premium disappeared. Since 1980, smallcaps have actually underperformed largecaps
by almost 2% annually®. Today valuations on smallcaps are higher than on the largest companies* which
could lead to lower returns compared to largecaps in the future as well.

Since there was historically an overlap between low valuation equities and smallcaps we should expect
these two styles to have outperformed and underperformed the broad index at the same time. The chart
below shows the rolling 3-year excess return of the 2 lowest valuation buckets (low quintile), as defined by
earnings-to-price, compared to the excess return of the 2 smallest size buckets (smallest quintile). We can
see they both outperform and underperform the broad market at the same time indicating a similar bias.
Note that low valuation has lower downside risk and has earned higher absolute returns.

3 From Jan 1980-Aug 2016, the annualized return of the Russell 2000 was 9.68% compared to 11.52% for the S&P 500.
4 As of 9/1/16, the P/E on the mega cap Dow Jones Industrial Average was 17.5 versus 27.9 on the small cap Russell 2000
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From our study, simple valuation ratios including P/B, P/E, and P/CF are effective for separating out strong
performers from poor performers. But the benefits from using these valuation ratios is contrary to popular
belief. These metrics are more effective at avoiding poor performers than they are at selecting the best
performers. In the Loser's Game of institutional investing, avoiding unforced errors can be more valuable
than hitting homeruns.

Since smart beta has grown in popularity in recent years, we use the remainder of this paper to show how
the other common smart beta factors perform in security selection, and how some even overlap with the
value metrics analyzed above. We will show that the usefulness of most of these smart beta factors is also
to help avoid the poor performers. Momentum is the exception in that it has historically been more
successful at selecting winners, which we describe next.

Momentum Works but Is Sensitive to Definition

Momentum trading is the buying of securities that have risen in price the fastest, and selling those shares
that have been falling in price the most. Like the value factor, momentum is well documented to work across
the world and across asset classes.® Again, like with value, there are behavioral reasons why it works and
therefore why we think it should persist. Investors in aggregate have a tendency to chase past returns.
They buy stocks and mutual funds that have gone up, without regard for the power of mean reversion. This
buying behavior then pushes up these same securities further in price in the short term. Only over the long
term do the underlying fundamentals anchor prices.

As we did with value, we divide up the universe of equities into 10 buckets from low momentum (worst
trailing average 2-to-12-month price return relative to the broad market) to high momentum (best trailing
12-month price return relative to the market). The charts below show the return of these buckets as well as
Sharpe ratio from Jan 1927-Dec 2015. As we can see, the increasing returns in moving from left (Lo) to
right (Hi) suggest that the best performing stocks will continue to perform well in absolute returns and in

5 Asness, C. S., Moskowitz, T. J., Pedersen, L. H. “Value and Momentum Everywhere”, The Journal of Finance, June 2013

Greenline Partners, LLC New York | Seattle 6



risk-adjusted terms. We have also tested momentum at different market capitalizations and find similar
results of consistently improving performance as one selects equities with higher past performance.
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Source: Ken French Data Library, Greenline Partners analysis. Data from Jul 1926-Dec 2015.

Unlike with value, and as we will see with other factors, momentum works better in a linear manner as one
moves from right to left in these charts. This suggests the best way to use momentum is to select the
“best” performers, and sell the “worst” past performers, rather than overdiversifying. But momentum
is not a holy grail. First, it cannot work forever as security prices should stay connected to underlying
fundamentals over the long run in properly functioning capital markets. That is, strong past performers
generally revert to the mean after their returns have outperformed their underlying fundamentals such as
sales or earnings growth and valuations become too high.

While the concept behind momentum is simple and historical results are good, implementation is nuanced
for a few reasons:

1) Momentum is a high turnover strategy and therefore potentially costly to implement,
2) Herding behavior makes this strategy potentially volatile, and
3) Momentum is sensitive to the definition used.

The results for momentum shown above are based on portfolios that are rebalanced on a monthly basis.
This requires a lot of costly trading activity. While monthly rebalancing is how value and all of the other
factor portfolios in this paper are constructed, some factors like value and quality do not require frequent
trading and hence hypothetical results should not be significantly different from actual.

The behavioral reason behind momentum is effectively that success begets more success. High returns
cause more investors to pile in. As momentum strategies have become more popular due to their
documented success, it should cause more volatility for these strategies as investors chase each other into
the same securities and therefore buy and sell at the same time. This will certainly make the strategy riskier,
both in terms of volatility experienced but more importantly with the returns that can be achieved. In a world
of instantaneous electronic trading, momentum strategies depend on you not being the last one out. This
makes implementation rules critical, such as over what period one measures momentum and how long
positions are held.
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This leads to the most important risk with momentum - it is sensitive to the period over which price return
is measured. And this should only become more so as investors increasingly copy the same strategies.
Momentum has been shown to only persist for four to eight months in individual stocks.® That is, after this
period of time, the outperformance by past strong performance is reduced to zero or worse mean reverts
to negative. A poorly constructed momentum strategy may instead capture this price reversal. And our
study of price reversal, below, points to opposite conclusions as shown by momentum indicators.

Price Reversal Strategies are Defined Like Momentum but Behave Like Value Factor

Price reversal strategies are similar to momentum in that they are based only on past price movement. High
momentum securities are ones with the best past performance over 2-12 months, and appear to continue
this performance into the future. Reversal strategies divide the universe similarly, ‘High’ being ones with
the best past returns and ‘Low’ having the worst past returns. They are called reversal strategies because
securities with high past returns are expected to revert and perform poorly. This may sound confusing as it
is at odds with what momentum suggests and it is. We study two definitions of price reversal, a short-term
based on past 1-month returns and a long-term strategy based on past 5-year returns, and both studies
arrive at similar results that conflict with momentum and point to its risks.

The charts below show the return for short-term and long-term price reversal as measured by 1-month and
60-month price change respectively using data from 1926-2015. We sort the market into ten buckets from
lowest historical returns (Lo) to highest (Hi) as well as by size. The first thing we see is that historical price
changes are mostly priced in. There are only small return differences in going from the worst historical
performers to the best. This is only logical and consistent with what we found with valuation metrics. As
price changes drive changes in valuation measures, markets mostly price in these adjustments to expected
return. Only at the extreme decile with the highest historical returns are future returns significantly lower
than in other buckets. This is consistent with stocks that have the highest valuations.
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Source: Ken French Data Library, Greenline Partners analysis. Data from Feb 1926 to Dec 2015.

The connection between price reversal factors and value investing is simple to understand. One way a
stock becomes “cheap” as measured by common valuation ratios like price-to-earnings, is poor past
returns. Since cheap stocks outperform as shown above, stocks with the relatively low historical returns
should on average also outperform. The vice versa is also true with stocks.

To show that price reversal and value overlap, the charts below compare the excess return of momentum
strategies (based on 1-month price change) over a broad index, versus the excess returns of growth and
value to show they are similar. As logic would suggest, price reversal and value outperform and
underperform at similar times. This suggests one should use either valuation or price reversal as a
screening factor, but not both simultaneously. We study this question and how it informs portfolio
construction near the end of this paper. While we show this comparison based on short-term price reversal
only, the pattern is similar for long-term price reversal as well though it is largely priced in as indicated in
the charts above.
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The table below provides the summary statistics comparing price reversal to value. Price reversal is not
only similar to value, and therefore not diversifying, but also historically underperformed as a screening
metric. This suggests that valuation as a factor should be given higher weight in a portfolio construction
model if price reversal is used at all.

Jul 1963-Dec 2015 | High P/E (Growth) High Past Return Low P/E (Value) Low Past Return
Annual Return 8.6% 6.9% 13.9% 12.6%
Volatility 17.5% 17.3% 16.9% 19.9%
Sharpe Ratio 0.20 0.11 0.53 0.38

Source: Ken French Research Data, Greenline Partners analysis. High P/E is highest quintile P/E ratios. High Past Return is highest quintile 1 Month Price
change. Low P/E is lowest quintile P/E ratios. Low Past Return is lowest quintile 1 Month Price change. Data from Jul 1963 to Dec 2015.

Most importantly, the conclusions from price reversal as a factor for equity selection are at odds
with the results from momentum. Momentum assumes prices will continue moving in the direction they
have been moving, while price reversal assumes they will reverse. Both factors show positive results. What
may partially explain the contradiction is that we measure price change over different intervals for
momentum and price reversal. For momentum, we use the average of trailing 2-to-12-month returns, while
for price reversal, we used trailing 1-month (ST reversal) and trailing 60-month price change (LT reversal).
This requires further study but at least points to the sensitivity of momentum to the period over which it is
defined.

Volatility and Quality Factors are Mostly Priced In and Also Overlap with Value

Quality and Volatility are the remaining macro groups of quantitative stock selection factors. Quality factors
indicate business quality according to such metrics as profitability, asset growth rates and share issuance
as indicators of need for financing. Volatility factors measure historical price volatility using different metrics
such as volatility, beta, and excess volatility. We find that all of these factors are priced into markets except
at their respective extremes and otherwise show little ability to separate high from low returning stocks. And
as with the momentum factor, there is overlap with high valuation at the high volatility and low quality end
of the spectrum.
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First, a short explanation of each factor and how they overlap with higher than average valuation ratios.
Quality factors generally measure asset growth and profitability. Accruals, or net current asset growth, and
Total Asset Growth (investment rate) are two such measures. Companies that are growing quickly will
naturally experience more rapid growth in these asset measures. In many of these cases their valuation
ratios will also be higher than average, reflecting their faster historical growth and therefore overlap with
stocks with high valuation ratios. Net share issuance is self-explanatory and the connection to growth is
that faster growing companies tend to be tapping external financing (share issuance) to take advantage of
their available investment opportunities including cheap capital provided by eager investors. The
connection between high valuation and low profitability companies is in their speculative nature. For
example, a biotech company that does not have an approved drug will have no earnings (likely negative
profitability) and a high valuation because the market is hopeful about its future prospects. On average this
type of stock earns poor returns because it is of a speculative nature and never does turn into a profitable
business. We therefore expect low quality companies as defined by these multiple metrics to behave like
those with high valuations and also underperform the broad market.

Volatility factors typically measure historical price volatility or beta to the broad market. The highest growth
businesses, which also tend to be smaller companies, also have the highest price volatility because of their
lower business stability and sensitivity of investors to their continuing growth prospects. Naturally these fast
growers also tend to be priced at high valuations. Because of these overlapping characteristics we again
expect a similar return pattern from high volatility as we do high valuation groups of stocks. Sector
differences also come into play with differences in volatility. Companies in stable sectors such as utilities
should be less volatile than companies in the consumer electronics sector. We have written about these
sector biases in previous papers so will not spend more time on this here.

The charts below show historical returns for all of these Quality and Volatility measures using data from
1963-2015. Again, we grouped the broad market into ten buckets and sorted from lowest to highest along
each of these metrics. When we look across these charts, most show little difference in return across most
of the quality and volatility buckets indicating that these factors are largely priced into the market.
Consistent with our other studies above though, in each case, we do see that the extreme worst
segments (low quality and high volatility) do underperform the averages. Total Asset Growth shows
some consistency of improving returns as quality improves but as with the other metrics, the benefit is
pronounced at the extreme by identifying the segment of the market to avoid. We highlight the deciles which
show significantly lower returns than the broad market. In each case except for net share issuance, only
the “worst” decile earned materially different and lower returns than the average. These are the segments
that are most similar to the high valuation buckets from our first study.
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Note, we are only showing charts of returns and not Sharpe ratio as we did with the studies on value and
momentum earlier in the paper. For quality measures, the study of Sharpe ratios led to identical conclusions
as those drawn from the return studies. In this case we only show the return charts for brevity. With volatility
measures we believe Sharpe ratio is a misleading measure of effectiveness. Proponents of low volatility
investing claim it to be one of the most significant anomalies based on the improvement in Sharpe ratio, or
volatility-adjusted return, as one moves from high to low volatility stocks. The Sharpe ratio is calculated as
excess return over excess volatility. By definition, sorting the market by volatility will solve for an
increasing denominator and therefore lower Sharpe ratio as one moves from left to right. This
results in high Sharpe ratios for lower volatility equities, in spite of no return advantage. We believe
ignores the true conceptual meaning of risk-adjusted return and that historical volatility is largely
priced in. With this understanding, we are only showing returns and not Sharpe ratio for the volatility studies
above. It should be noted that there is also an interest rate bias in low volatility strategies that has served
as a tailwind over the last thirty years, which we have written about in a previous paper’.

Just as we compared momentum to high valuation, below we compare the return streams of low quality
and high volatility strategies to growth or high valuation stocks. The first chart below shows the excess
returns of each quality metric over the broad market index for each of the lowest quality buckets compared
to the highest 20% valuation bucket as measured by P/E (labeled Growth). We can see that all of these
strategies outperform and underperform at similar times, illustrating their respective growth bias.

7 “Low Volatility Investing Is Just a Bet on Falling Interest Rates”, Greenline Partners, May 2016
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Low Quality is Similar to Growth
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And below we similarly compare the return pattern of each high volatility bucket compared to growth. Since
we expect the highest volatility companies to be most like small cap growth, we specifically make this
comparison. We see the same pattern of returns across these seemingly different quantitative metrics.

High Volatility is Similar to Smallcap Growth
50% (rolling 3-yr excess return over index)

40%
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1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Source: Ken French Data Library, Greenline Partners analysis. Data from Jul 1963-Dec 2015. Index is S&P 500.

= Smallcap Growth
Beta High 20%
—\/0latility High 20%

Annualized Excess Return

Smart beta and quantitative methods for security selection have grown in popularity since the collapse of
the dot-com bubble. Some of this is likely due to increased data availability, as well as heavily marketed
back-tests which show these strategies performing well through the bubble and subsequent bust. While the
results have been superior both before and since the collapse of the dot-com bubble, even prior to this
time, the data shows that most of the benefit of smart beta factors comes from using them as
screens to avoid a small group of poor performers. Appendix A contains the same charts as above,
sorting the market by decile for each factor, for the period 1963-1995, prior to the dot-com bubble and
crash. Appendix B also shows results for the same groups of factors across the major international markets
of Europe, Japan and Asia ex-Japan. Here we again see the same dynamic that they are generally best
used as screening tools.
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Avoid the Losers to Avoid Lost Decades

We have shown that most of the popular smart beta metrics are more effective at avoiding potential losers
than they are at selecting the best performers. As just one example of the power of avoiding the losers, we
look at the so called “lost decade” for global equities from 2000-2009. During this period, the S&P 500 had
a negative cumulative return after suffering two drawdowns of over 50% following the dot-com crash and
then the subprime mortgage crisis. But we can see that simply avoiding the highest valued stocks would
have delivered a great return in spite of these major market swings. The chart below shows the cumulative
return of the highest 20% P/E stocks in our universe compared to the performance of the remainder of the
index. There was no “lost decade” for the remainder of the market. Note also how similar the return of
the S&P 500 was to the highest valuation stocks — market cap weighted indices have a bias to growth,
which underperforms over time.

What Lost Decade?

150%  ——High P/E

= == S&P 500
100% Rest of Market

50%

0%

Total Return

-50%

-100%
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: Ken French Data Library, Greenline Partners analysis. Data from Jan 2000-Dec 2009.

The same relative performance occurred across global equity markets as they collectively endured major
price swings over this decade. The table below summarizes the returns for the highest valuation quintile
compared to the rest of the market across the major economies. Only for Japan, with their sustained
deflation, was the first decade of the 2000’s truly a lost decade.

usS Europe Japan Asia ex-Jpn
2000-2009 High Rest of High Rest of High Rest of High Rest of
Priced Market Priced Market Priced Market Priced Market
Annual Return -2.4% 5.7% 2.2% 4.8% -8.1% 0.9% 5.8% 11.1%
Volatility 18.9% 15.9% 22.8% 20.7% 22.9% 18.3% 24.0% 21.2%
Ratio -0.13 0.36 0.10 0.23 -0.35 0.05 0.24 0.52

Source: Ken French Data Library, Greenline Partners analysis. Data from Jan 2000-Dec 2009. High Priced in the US is the highest quintile ranked by P/E. High
Priced in Europe, Japan and Asia ex-Jpn is the highest quintile ranked by P/B.

Combine Multiple Factors to More Consistently Avoid the Worst Performers and Improve Returns

We have shown how different quantitative factors overlap with each other such as the similarity in
performance of high valuation and high volatility segments of the market. We would expect there to be
overlap between the actual stocks screened out by these metrics. If there is wide overlap of individual
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stocks, then we can use just a single metric to screen out poor performers without degradation of results.
If there is low overlap across different screening metrics, then using multiple metrics should improve returns
and lower volatility.

To see the potential overlap between the various screening metrics, we analyzed the universe of the largest
3000 stocks in the US by market capitalization. For each metric across the Value, Quality, Momentum and
Volatility categories, we sorted the universe and screened out the “worst” ranking 20% in each category.
The chart below graphically shows the amount of overlap with the initial P/E screen. Naturally there is the
highest overlap between the valuation metrics of P/CF and P/E, aside from this there is low overlap across
each metric with the average number of overlapping names at only 28%. This suggests that using all of the
screens simultaneously should result in an improved portfolio over using only a single screen by more
consistently being able to screen out the poor performers.
Screens Show Low Overlap With Each Other
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Percent overlap is the number of overlapping stocks with the High 20% P/E screen. Source: Bloomberg Equity Backtester, Greenline Partners analysis. Data as of
5/31/2016

We compare three portfolios of 20 stocks to show the portfolio improvements from using multiple factors
versus only one. We start with a benchmark of only the largest 20 US stocks. We purposely use only 20
stocks for a few reasons, first because this number of mega cap companies represents an adequately
diversified portfolio, as one can see by the volatility statistics below compared to the S&P 500. Second,
focusing on only a small segment of the universe minimizes any unintended biases like that to small cap
stocks. And finally, mega caps should be the most efficient part of the equity universe and therefore a good
test of whether such quantitative metrics can work.

The chart below compares the results for three simulations from Feb 1993 to Jun 2016:

a) The benchmark: Largest 20 US equities, market cap weighted

b) Eliminate highest 20% by P/E and then select the largest 20 from the remaining, equal weighted

c) Eliminate based on a broad array of quantitative metrics studied in this paper® and select the largest
20 that pass all screens, equal weighted. We call this approach “avoid the losers”.

8 For the ETW, or eliminate the worst study, we screened out the following: high 20% P/E, high 20% P/CF, high 10% trailing 1-yr volatility, high 10% 30-day price
change, low 10% operating profitability, high 20% net share issuance, high 10% total asset growth. These values were all informed by our study. Metrics not
used such as 5-yr price change were determined to be priced in.
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We can see from the chart that using multiple metrics improved performance significantly over just one.

Applying All Screens Better Than Relying on Only Metric
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Source: Bloomberg Equity Backtester. Data from Feb 1993-Jun 2016.

Many strategies outperformed equity indices following the dot-com collapse by limiting or avoiding exposure
to the technology sector. We wanted to make sure the “avoid the losers” approach was not driven solely by
success in this one-time period hence we also show summary statistics excluding this period from 1998-
2002. Here again, the “avoid the losers” approach outperformed using only P/E ratios for screening on both
an absolute return and risk-adjusted basis. The table below summarizes this performance.

Full History Largest 20° Low 80% P/E Avoid the Losers
Annual Return 7.5% 8.8% 12.3%
Volatility 15.1% 13.6% 14.4%
Sharpe Ratio 0.33 0.46 0.68

Excluding 1998-2002 Largest 20 Low 80% P/E Avoid the Losers
Annual Return 10.8% 10.9% 12.4%
Volatility 12.9% 12.7% 12.6%
Sharpe Ratio 0.67 0.69 0.81

Source: Bloomberg.

We always remain skeptical of back-tests and encourage readers to do the same. Many back-tests only
work when applied over short time periods such as a 3-year look back or only with monthly rebalancing.
We studied the “avoid the losers” approach using long term look backs and different rebalancing periods
and all tests showed outperformance and therefore a robust result. In these tests, all of the portfolios shown
had low turnover so relative performance is more likely to be repeatable in the real world. Screening based

9 For comparison, the S&P 500 return over this time was 9.0% with 14.6% volatility. Very similar to our 20 stock benchmark.
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on low P/E only had historical turnover of 14% while using all quantitative metrics combined resulted in
turnover of 28% when portfolios were reconstituted annually. These values are low enough to be efficient
for high tax paying investors.

For comparison, we show how this “avoid the losers” approach would have performed versus traditional
low valuation and “smart” beta approaches. For our value portfolio, we screen for the lowest 20% P/E and
then market cap weight the resulting portfolio, similar to a value index. For our “smart” beta portfolio, we
screen based on the following metrics: low 33% of P/E, high 33% operating profitability, high 33% 1-yr price
change, and low 33% trailing 12m volatility to incorporate metrics from each of the four macro risk factor
buckets of valuation, quality, momentum and volatility. The stocks in the resulting portfolio must pass all
screens. The chart below compares the results to the original “avoid the losers” approach which
outperforms over the full time period, both including and excluding the dot-com bubble/bust years.

Eliminate the Worst, Better Than Traditional Smart Beta
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Source: Bloomberg Equity Backtester. Data from Feb 1993-Jun 2016.

The table below summarizes performance over the whole period and excluding the dot-com bubble period
for all of the screening approaches back-tested above.

Full History Low 20% P/E “Smart” Beta Avoid the Losers
Annual Return 11.3% 10.9% 12.3%
Volatility 17.0% 17.4% 14.4%
Sharpe Ratio 0.52 0.48 0.68

Excluding 1998-2002 Low 20% P/E “Smart” Beta Avoid the Losers
Annual Return 12.6% 13.9% 12.4%
Volatility 15.7% 16.2% 12.6%
Sharpe Ratio 0.66 0.72 0.81

Smart Beta is a market cap weighted portfolio that passes the following screens: low 33% of P/E, high 33% operating profitability, high 33% 1-yr price change, and
low 33% trailing 12m volatility. Source: Bloomberg. Note, S&P 500 returns over this period was 9.1% for the full period and 11.8% excluding 1998-2002.
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Conclusion

Finding opportunities for outperformance is rare as today’s investing world is dominated by the actions of
professional, informed investors. As a result, most so-called market anomalies should not exist in such a
competitive and “efficient enough” market. These are the characteristics of a Loser's Game and require a
different strategy than should be utilized playing a Winner's Game. Our research confirms that as in other
Loser's Games, avoiding mistakes is more powerful than searching for winners and quantitative factors are
best utilized for this purpose.

Our study of various quantitative factors shows that markets price in these “smart” beta factors and that the
only anomaly that consistently appears within is the ability of these quantitative metrics to screen out only
the most speculative companies with low prospective returns. We looked at factors across Value,
Momentum, Quality, and Volatility groupings and all showed a similar ability to screen out a small segment
of the market (typically 10-20%) that has the highest likelihood of low future returns. Momentum was an
exception to this but it is sensitive to the definition applied and should only become more difficult to
implement successfully as more investors chase this intuitively simple strategy.

We think the “worst” segments along each factor are driven by the psychological bias of investors to chase
lottery ticket outcomes, large hoped for upside that generally does not materialize. Therefore it was not
surprising to see the return streams of the “worst” segment from each metric correlated to each other. In
spite of this, combining multiple quantitative metrics improved the robustness of the equity selection process
to avoid potential losers versus relying on only a single valuation measure like P/E ratio.

The large sum of assets attracted by “smart” beta strategies is evidence of their popularity; however our
research shows that most strategies relying on these metrics for outperformance will only generate tracking
error over time. In a market that has been made highly efficient by the sheer number and size of informed
players chasing high profits, we think a more appropriate strategy for winning is to avoid mistakes resulting
from selecting the most obviously overvalued, speculative stocks.
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Appendix A: Risk Factor Performance Prior to Dot-Com Boom and Crash, 1963-1995
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Sorted by Net Share Issuance Sorted by Operating Profit Margin
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Historical Price Volatility and Momentum Metrics
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Appendix B: Risk Factors for International Markets, 1990-2016
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Sorted by Historical Price Momentum
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About Greenline Partners

Greenline Partners is an asset management and advisory firm focused on constructing unlevered, cost,
and tax-efficient portfolios across multiple asset classes. We work with a range of investors including
pensions, endowments, foundations, family offices and wealth advisors as both an investment manager
and advisor. The firm was founded by alumni of Bridgewater Associates, who served on the firm’s
investment team and acted as lead advisors on asset allocation, liability management, risk budgeting and
manager selection for leading institutional investors.

Our investment philosophy is rooted in a deep understanding of the fundamental drivers of risk and return
and is therefore broadly applicable across both public and private market portfolios. We manage globally
and economically diversified portfolios of equities, fixed income, inflation-linked bonds, and commodities.
In addition, we also serve as investment thought partners to our clients on their strategic issues ranging
from asset allocation to active manager selection, tail risk hedging, and risk management.

Greenline Partners is headquartered in New York, NY with offices in Seattle, WA. For more information,
please visit http://www.glinepartners.com or email info@glinepartners.com.
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DISCLOSURES:

The information contained herein is the property of Greenline Partners, LLC and is circulated for information and educational purposes
only. There is no consideration given for the specific investment needs, objectives or tolerances of any of the recipients. Additionally,
Greenline's actual investment positions may, and often will, vary from its conclusions discussed herein based upon any number of
factors, such as client investment restrictions, portfolio rebalancing and transaction costs, among others. Reasonable people may
disagree about a variety of factors discussed in this document, including, but not limited to, key macroeconomic factors, the types of
investments expected to perform well during periods in which certain key economic factors are dominant, risk factors and various
assumptions used. Recipients should consult their own advisors, including tax advisors, before making any investment decision. This
report is not an offer to sell or the solicitation of an offer to buy the securities or instruments mentioned.

HYPOTHETICAL OR SIMULATED PERFORMANCE RESULTS:

Hypothetical or simulated results are subject to inherent limitations and do not represent actual trading or the costs associated with
managing a portfolio. The hypothetical or simulated results shown have been achieved through the retroactive application of a back-
tested model designed with the benefit of hindsight.

Unless otherwise indicated, results shown are gross of fees, include the reinvestment of interest, gains and losses, and do not take
into account the reduction of any management fees, costs, commissions, or other expenses that may be associated with the
implementation of a portfolio. The individuals involved in the preparation of this document receive compensation based on a variety
of factors, including individual and firm performance. Additional information about Greenline Partners, LLC, including fees charged, is
located in Greenline’s Form ADV, which is accessible at http://www.adviserinfo.sec.gov. Greenline’s CRD Number is 164192.

Past performance is not a guarantee of future results.

FORWARD-LOOKING STATEMENTS AND OPINION:

Certain statements contained in this presentation may be forward-looking statements that, by their nature, involve a number of risks,
uncertainties and assumptions that could cause actual results or events to differ materially, potentially in an adverse manner, from
those expressed or implied herein. Forward-looking statements contained in this presentation that reference past trends or activities
should not be taken as a representation that such trends or activities will necessarily continue in the future. Greenline Partners
undertakes no obligation to update or revise any forward—looking statements, whether as a result of new information, future events
or otherwise. Opinions offered herein constitute the judgment of Greenline Partners, as of the date of this presentation, and are subject
to change. You should not place undue reliance on forward-looking statements or opinions, as each is based on assumptions, all of
which are difficult to predict and many of which are beyond the control of Greenline Partners. Greenline Partners believes that the
information provided herein is reliable; however, it does not warrant its accuracy or completeness.

Information presented herein (including market data and statistical information) has been obtained from various sources which
Greenline Partners, LLC considers to be reliable including but not limited to the Federal Reserve, International Monetary Fund,
National Bureau of Economic Research, Organization for Economic Co-operation and Development, United Nations, US Department
of Commerce, World Bureau of Metal Statistics as well as information companies such as BBA Libor Limited, Bloomberg Finance,
L.P., Global Financial Data, Inc., Hedge Fund Research Inc., Markit Economics Limited, Moody's Analytics, Inc., MSCI, Standard and
Poor's, and Thomson Reuters. However, Greenline Partners, LLC makes no representation as to, and accepts no responsibility or
liability whatsoever for, the accuracy or completeness of such information. Greenline Partners, LLC has no obligation to provide
recipients hereof with updates or changes to such data. All projections, valuations and statistical analyses are provided to assist the
recipient in the evaluation of the matters described herein. They may be based on subjective assessments and assumptions and may
use one among alternative methodologies that produce different results and, to the extent that they are based on historical information,
they should not be relied upon as an accurate prediction of future performance.

This material is not intended to represent a comprehensive overview of any law, rule or regulation and does not constitute investment,
legal, or tax advice. You should exercise discretion before relying on the statements and information contained herein because such
statements and information do not take into consideration the particular circumstances or needs of any specific client. Accordingly,
Greenline Partners, LLC makes no representation or warranty as to the accuracy of the information contained herein and shall have
no liability, howsoever arising to the maximum extent permitted by law, for any loss or damage, direct or indirect, arising from the use
of this information by you or any third party relying on this presentation.

The information contained in this document is current as of the date shown. Greenline Partners has no obligation to provide the
recipient of this document with updated information or analysis contained herein. Additional information regarding the analysis shown
is available upon request, except where the proprietary nature precludes such dissemination.

This material is furnished on a confidential basis only for the use of the intended recipient and only for discussion purposes, may be
amended and/or supplemented without notice, and may not be relied upon for the purposes of entering into any transaction. No part
of this document or its subject matter may be reproduced, disseminated, or disclosed without the prior written approval of Greenline
Partners, LLC.
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