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Overview

1. Whatis Momentum?
2. Do transaction costs destroy profits?
3. Is momentum too crowded?

4. Can an open secret work in the future?
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Stock Picking Momentum 101: Buy Past Winners
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Charts presented are for illustrative purposes only.
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Few Deny the Empirical Facts

“The premier anomaly is momentum...”

Source: From “Dissecting Anomalies” by Kenneth French and Eugene Fama, 2008, Journal of Finance.
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Do Transaction Costs Destroy Momentum?
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Papers Highlighting Momentum Has Capacity Constraints

“A Taxonomy of Anomalies and their Trading Costs” by Novy-Marx and Velikov (2015)

“The Illusory Nature of Momentum Profits” by Lesmond, Schill, and Zhou (2003)

“Are Momentum Profits Robust to Trading Costs?” by Korajczyk and Sadka (2003)

“"Combining Value and Momentum” by Fisher, Shah, and Titman (2015)

“Capacity of Smart Beta Strategies: A Transaction Cost Perspective” by Ratcliffe, Miranda, and Ang (2017)
“Trading Costs of Asset Pricing Anomalies” by Frazzini, Israel, and Moskowitz (2015)
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$5B or $50B+ Capacity?

Performance figures contained herein are hypothetical, unaudited and prepared by Alpha Architect, LLC; hypothetical
results are intended for illustrative purposes only. Past performance is not indicative of future results, which may
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http://rnm.simon.rochester.edu/research/ToAatTC.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=256926
http://onlinelibrary.wiley.com/doi/10.1111/j.1540-6261.2004.00656.x/abstract
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2472936
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2861324
http://faculty.som.yale.edu/Tobiasmoskowitz/documents/TradingCostofAssetPricingAnomalies.pdf
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Who's Right?

alpha ar‘ChiteCt Source: https://www.askideas.com/27-most-funny-fights-pictures/ 9
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Reality Check: What Would It Cost to Trade The Market?

S&P 500 Trading Costs
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Practitioner Data is More Credible

.

’ Source: “Trading Costs of Asset Pricing Anomalies” by Frazzini, Israel, and Moskowitz (2015) Performance figures contained
" \ herein are hypothetical, unaudited and prepared by Alpha Architect, LLC; hypothetical results are intended for illustrative
“#F= purposes only. Past performance is not indicative of future results, which may vary.
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http://faculty.som.yale.edu/Tobiasmoskowitz/documents/TradingCostofAssetPricingAnomalies.pdf
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Momentum has capacity, but it is not unlimited!

High <----- Concentration ----- > Low
- _+— 50 1 150 200 250 300 500 | Universe
[v) / 1f 17.36%| 15.85%]| \15.49%| 14.01%| 13.51%| 12.95%| 12.12%| 10.27/%
':E 2| 16.35%| 15.41% 15. 05%| 13.92%| 13.28%| 12.83%| 12.12%| 10.27%
\_ 3| 15.97%| 14.68%| A4.00%| 13.35%| 12.84%| 12.53%| 11.90%| 10.27%
N | ] 15.25%| 13.86%{ 13.58%| 12.94%| 12.61%| 12.30%| 11.78%| 10.27%
__ | 5| T&79%—13.53%| 13.35%| 12.71%| 12.31%| 12.15%| 11.74%| 10.27%
[y 6| 14.15%| 13.07%| 13.01%| 12.55%]| 12.20%| 11.96%| 11.61%| 10.27%
% 7| 13.87%| 12.86%| 12.87/%| 12.41%| 12.04%| 11.81%]| 11.52%| 10.2/%
b 8| 13.47%| 12.72%| 12.70%| 12.25%| 11.89%]| 11.67%| 11.43%| 10.27%
I 9| 13.06%| 12.37%| 12.37%| 11.97/%| 11.61%| 11.45%]| 11.29%| 10.27%
v 10| 12.57%| 12.11%| 12.06%| 11.74%| 11.42%| 11.26%| 11.1/%]| 10.27%
; 11| 11.94%| 11.73%| 11.73%| 11.42%| 11.18%| 11.05%| 11.04%]| 10.27/%
3 12| 11.42%| 11.35%| 11.39%| 11.12%| 10.89%| 10.82%| 10.89%| 10.27%
Long-only generic momentum portfolios: CAGR
’-I'| *Th(_a results are hyp_othetical_ results an_d are NOT an inqicator of future rest_.llts and do NOT represent returns _that any investor actually
’ ( attained. _Addltlopal |nforma_t|on regarding the c_onstructlon of these results is available upon request. Sample is from 1970 _to 2016. Results
‘l!‘L._ are associated with a generic 2-12 momentum index strategy. Indexes are unmanaged, do not reflect management or trading fees, and one

alpha architect

cannot invest directly in an index. All returns are gross total returns and include the reinvestment of distributions (e.g., dividends).
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Overview

3. Is momentum too crowded?

-
L X

alpha architect

2018 © Alpha Architect. All Rights Reserved.

12



2018 © Alpha Architect. All Rights Reserved.

Is Momentum Overcrowded?
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The data suggest that ETFs are not “crowding” factors

THE JOURNAL OF

|NVESTM ENT “...aggregate factor
CONSULTING exposures turn out to be

close to zero...

A reprinted article from Volume 18, Number 1, 2017

...[the evidence] argues
Are Exchange-Traded ®> against the concern that
factor premiums are being

Harvesting Factor Prerw
arbitrage away...
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Is Everyone a Momentum Factor Investor? Nope.

|
Figurs  MOM FACTOR EXPOSURE OF ETFs | Not much “crowding”
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Big Market with Many Buyers/Sellers

Source: Are Exchange-Traded Funds Harvesting Factor Premiums? by David Blitz. The results are hypothetical results and are NOT an

..l' indicator of future results and do NOT represent returns that any investor actually attained. Additional information regarding the
construction of these results is available upon request. Sample is from 2011 to 2015. Indexes are unmanaged, do not reflect management
"5‘ or trading fees, and one cannot invest directly in an index. All returns are total returns and include the reinvestment of distributions (e.g.,
Ah. dividends).
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2912287
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Who Are the Momentum Factor Investors? Not the PhDs.

(A) Ten Largest Positive Exposures (B) Ten Largest Negative Exposures
: Vanguard Information
ITB US ggjgfigfofiome 2079 035 VGTUS 8340  -018
e iShares Cohen & Steers roo o5 XLKUS SPDR Technology Select 13,659 -0.19
REIT d ) XLEUS SPDR Energy Select 12,290 -0.19
VNQ US Vanguard REIT 26,986 0.33 VDE US o Tive ard Energy 4,034 -0.23
RWR US SPDR Dow Jones REIT 3,061 0.32 IYW US iShares US Technology 2,740 -0.23
XHB US SPDR S&P Homebuilders 1,935 0.32 XLBUS SPDR Materials Select 2,237 -0.25
iShares North American
SCHH US  Schwab US REIT 1,858 0.31 IGEUS Natural Resources 1,922 -0.30
IYRUS iShares US Real Estate 4,737 0.28 AMLPUS  Alerian MLP ETF 7088 -0.30
XBI US SPDR S&P Biotech 2,295 0.24 AMJ US JP Morgan Alerian MLP 3796 042
XLU US SPDR Utilities Select 5,740 0.24 ISNDE; :
PDR S&P Qil & Gas Ex-
VPUUS  Vanguard Utilities 1657 024 XOPUS ) - ionand Production /96 043

Momentum Factor Funds Aren’t Driving Market

-~
(X

[Ny

Source: Are Exchange-Traded Funds Harvesting Factor Premiums? by David Blitz. The results are hypothetical results and are NOT an
indicator of future results and do NOT represent returns that any investor actually attained. Additional information regarding the
construction of these results is available upon request. Sample is from 2011 to 2015. Indexes are unmanaged, do not reflect management
or trading fees, and one cannot invest directly in an index. All returns are total returns and include the reinvestment of distributions (e.g.,
dividends).
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Are Momentum ETFs Even Trading Momentum? Not Really.

@OMTUM @FDMO  @JMOM  @SPY  @12_2M_TOP

/

Practitioner Momentum Portfolios

Academic Momentum Portfolio

Small <----- Size -----> Large

Low <----- Momentum ----- > High

alpha aPChlteCt Source: https://tools.alphaarchitect.com/ 17
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Overview

4. Can an open secret work in the future?
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CFAs...
Too Many Computers...
Too Many Quant PhDs...

“"Momentum Investing is
Dead.”

alpha architect



Let's step back...

Why Do Strategies
“"Work"”
In the first place?
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I aas iy o) Markets are efficient.
_HICAGO

No they aren't!
People are insane.

hiller

| yoy Yes they are!
b e {ICAGO Why can nobody

beat the market?

.

Because people are insane!
Shiller

Nobody Seems to Know the Answer

alpha ar'chltect




Why “Open Secrets” May Continue to Work...

Higher
Risk

-
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Secret Formula: No Pain, No Gain

22
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Risk is risk and “Mispricing” is not easy to exploit

¢’7k
Y 4

“Rational” Value
)‘A‘ /
Stock Price PR /
A /
/’ /
Current Value i{ y 4
~~ , I S s .

[
“Irrational” Vatﬁﬁf,_ I Ca !‘eer I

#1  $100 $150 $200

#2  $100 ($50 ) $200

"JI Relative Performance Destroys Careers

alpha architect Source: Shleifer A., R. Vishny, 1997, The Limits of Arbitrage, Journal of Finance 52, pg. 35-55.
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God can identify mispricing better than anyone...

CAGR by Ranking Decile (1927 to 2016)

mmw God Portfolios =-S&P 500
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Source: The results are hypothetical results and are NOT an indicator of future results and do NOT represent returns

- that any investor actually attained. In fact, these results are IMPOSSIBLE to attain because they have explicit look

r ahead bias. The deciles are based on 5-year look-ahead of total returns. All returns are total returns and include the
"’L‘ reinvestment of distributions (e.g., dividends).
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But Even God can’t destroy risk...

B God_Best Drawdown from Max SP500 Drawdown from Max
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Source: The results are hypothetical results and are NOT an indicator of future results and do NOT represent returns

e that any investor actually attained. In fact, these results are IMPOSSIBLE to attain because they have explicit look

r ahead bias. The deciles are based on 5-year look-ahead of total returns. All returns are total returns and include the
" reinvestment of distributions (e.g., dividends).
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Looking for Excess Returns?
Questions to Consider:

Higher fundamental risk?

Tough to exploit mispricing?

Is my capital sustainable?
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Overview
 Buying winners.
 No, but capacity is limited.
* No, at least measured via ETF market.
* Yes, viarisk and costly arbitrage.
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APPENDIX
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Knowledge is power, right?

N

"
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A FEW FACTS RELATED TO MOMENTUM
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Momentum has worked, but requires Focus/Freguency

Long-only generic momentum portfolios: CAGR

N
;:,‘_;./—\ Number of Stocks Selected each month
S A 50 100 N 150 200 250 300 500 | Universe
< 1| 17.36%| 15.85%| \15.49%| 14.01%| 13.51%| 12.95%| 12.12%| 10.27%
WV 2| 16.35%| 15.41%| 15.05%| 13.92%| 13.28%| 12.83%| 12.12%| 10.27%
8 3| 15.97%| 14.68%| /14.09%| 13.35%| 12.84%| 12.53%| 11.90%| 10.27%
» A_15.25%| 13.86%7 13.58%| 12.94%| 12.61%| 12.30%| 11.78%| 10.27%
=
S 5| 1479%| 13.53%| 13.35%| 12.71%| 12.31%| 12.15%| 11.74%| 10.27%
o 6| 14.15%| 13.07%| 13.01%| 12.55%| 12.20%| 11.96%| 11.61%| 10.27%
= 7| 13.87%| 12.86%| 12.87%| 12.41%| 12.04%| 11.81%| 11.52%| 10.27%
g 8| 13.47%| 12.72%| 12.70%| 12.25%| 11.89%| 11.67%| 11.43%| 10:27%
g 9| 13.06%| 12.37%| 12.37%| 11.97%| 11.61%| 11.45%| 11.29%} 10.27%
= 10| 12.57%| 12.11%| 12.06%| 11.74%| 11.42%| 11.26%| 11.47%: 10.27%
= 11| 11.94%| 11.73%| 11.73%| 11.42%| 11.18%| 11.05% /1/1.02%1 1027%
T 12| 11.42%| 11.35%| 11.39%| 11.12%| 10.89%| 10.82%|\ 10.8%%%1 10.27%

+ Focused Factors Increase

Expected Performance

- Focused Factors Increase Tracking Error & Volatility

alpha architect

*The results are hypothetical results and are NOT an indicator of future results and do NOT represent returns that any investor actually
attained. Additional information regarding the construction of these results is available upon request. Sample is from 1970 to 2016. Results
are associated with a generic 2-12 momentum index strategy. Indexes are unmanaged, do not reflect management or trading fees, and one
cannot invest directly in an index. All returns are gross total returns and include the reinvestment of distributions (e.g., dividends).
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Risky: Long-only momentum portfolios can lose big!

mFF_MOM Drawdown from Max SP500 Drawdown from Max
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High Absolute Risk

*FF_MOM = Top Decile Momentum
= Ranked on cumulative 12 months, skip last month
= Monthly rebalanced
*SP500 = SP500 Total Return Index
sSimulated Performance: 1/1/1927 to 12/31/2016, Gross of
fees, total returns, including dividends and distributions

alpha architect

Performance figures contained herein are hypothetical,
unaudited and prepared by Alpha Architect, LLC; hypothetical
results are intended for illustrative purposes only. Past
performance is not indicative of future results, which may vary.
Index returns are for illustrative purposes only and do not
represent actual fund performance. Index performance returns
do not reflect any management fees, transaction costs, or
expenses, which would reduce returns. Indexes are unmanaged
and one cannot invest directly in an index. Source: Ken French
Data and Bloomberg.

32


http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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Risky: Long-only momentum portfolios can underperform!

5-Year Rolling CAGR Relative to S&P 500
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Performance figures contained herein are hypothetical,
unaudited and prepared by Alpha Architect, LLC; hypothetical

*FF_MOM = Top Decile Momentum _ results are intended for illustrative purposes only. Past
. Ra”kﬁld ong:t.:mula(tjnve 12 months, skip last month performance is not indicative of future results, which may vary.
» Monthly rebalance Index returns are for illustrative purposes only and do not

*SP500 = SP500 Total Return Index
.l" sSimulated Performance: 1/1/1927 to 12/31/2016, Gross of
"’ ( fees, total returns, including dividends and distributions

represent actual fund performance. Index performance returns
do not reflect any management fees, transaction costs, or
expenses, which would reduce returns. Indexes are unmanaged
A‘L- and one cannot invest directly in an index. Source: Ken French

1 Data and Bloomberg.
alpha architect 9 33


http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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Our Best Effort: Quantitative Momentum

ﬁ) Identify Universe ‘

Focused
@ Core Momentum Screen ’

High turnover

“"Frog in the pan” momentum

Momentum seasonality

© 1nvest with Conviction Massive tracking error
(~50 stocks)

WESLEY R. GRAY, Pu.D.
JACK VOGEL, Pu.D.

WILEY

alpha architect 34
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Our Firm Mission and Passion:

We Empower Investors
Through Education

In order to

Develop Sustainable Investors

-
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IMPORTANT INFORMATION - DISCLOSURES

There are risks involved with investing, including loss of principal. There is no assurance that the objectives of any strategy or
fund will be achieved or will be successful. No investment strategy, including diversification, can protect against market risk or
loss. Current and future portfolio holdings are subject to risk. Past performance does not guarantee future results.

There is a risk of substantial loss associated with trading commodities, futures, options and other financial instruments. Before
trading, investors should carefully consider their financial position and risk tolerance to determine if the proposed trading style is
appropriate. Investors should realize that when trading futures, commodities and/or granting/writing options one could lose the
full balance of their account. It is also possible to lose more than the initial deposit when trading futures and/or granting/writing
options. All funds committed to such a trading strategy should be purely risk capital.

Certain economic and market information contained herein has been obtained from published sources prepared by other parties,
which in certain cases have not been updated through the date hereof. While such sources are believed to be reliable, neither
Alpha Architect nor its affiliates assumes any responsibility for the accuracy or completeness of such information and such
information has not been independently verified by Alpha Architect.

Index returns are for illustrative purposes only and do not represent actual fund performance. References to an index do not
imply that the portfolio will achieve returns, volatility or other results similar to that index. The composition of the index may not
reflect the manner in which a portfolio is constructed in relation to expected or achieved returns, portfolio guidelines, restrictions,
sectors, correlations, concentrations, volatility or tracking error targets, all of which are subject to change. Index performance
returns do not reflect any management fees, transaction costs, or expenses, which would reduce returns.

Indexes are unmanaged and one cannot invest directly in an index. There are no active components of indexes; therefore, using
them as a proxy can be of limited value because there is no guarantee that the portfolio would have been managed to match the
index. Realized returns and/or volatility may come in higher or lower than expected.

Annual performance is calculated based on monthly return streams, geometrically linked as of the end of the specified month end.

Results, unless cited otherwise, are shown gross of fees and do not reflect the effect of investment fees which would lower
performance. Performance reflects the reinvestment of dividends and other earnings. The following hypothetical illustrates the
compound effect fees have on investment return: For an account charged 1% with a stated annual return of 10%, the net total
return before taxes would be reduced from 10% to 9%. A ten year investment of $100,000 at 10% would grow to $259,374, and
at 9%, to $236,736 before taxes. For a complete description of all fees and expenses, please refer to Alpha Architect’s Form ADV
Part 2A.

alpha architect 36
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IMPORTANT INFORMATION - DISCLOSURES

Performance figures contained herein are hypothetical, unaudited and prepared by Alpha Architect, LLC; hypothetical results are
intended for illustrative purposes only.

Past performance is not indicative of future results, which may vary.

Hypothetical performance results (e.g., quantitative backtests) have many inherent limitations, some of which, but not all, are
described herein. No representation is being made that any fund or account will or is likely to achieve profits or losses similar to
those shown herein. In fact, there are frequently sharp differences between hypothetical performance results and the actual
results subsequently realized by any particular trading program. One of the limitations of hypothetical performance results is that
they are generally prepared with the benefit of hindsight. In addition, hypothetical trading does not involve financial risk, and no
hypothetical trading record can completely account for the impact of financial risk in actual trading. For example, the ability to
withstand losses or adhere to a particular trading program in spite of trading losses are material points which can adversely affect
actual trading results. The hypothetical performance results contained herein represent the application of the quantitative models
as currently in effect on the date first written above and there can be no assurance that the models will remain the same in the
future or that an application of the current models in the future will produce similar results because the relevant market and
economic conditions that prevailed during the hypothetical performance period will not necessarily recur. There are numerous
other factors related to the markets in general or to the implementation of any specific trading program which cannot be fully
accounted for in the preparation of hypothetical performance results, all of which can adversely affect actual trading results.
Hypothetical performance results are presented for illustrative purposes only.

Neither Alpha Architect nor its affiliates provide tax advice. IRS Circular 230 disclosure: To ensure compliance with requirements
imposed by the IRS, we inform you that any tax advice contained in this communication was not intended or written to be used,
and cannot be used, for the purpose of (i) avoiding tax-related penalties under the Internal Revenue Code or (ii) promoting,
marketing or recommending to another party any matters addressed herein. You should seek advice based on your particular
circumstances from an independent tax advisor.

The information contained in this communication is not meant to substitute for a thorough estate planning and is not meant to be
legal and/or estate advice. It is intended to provide you with a preliminary outline of your goals. Please consult your legal
counsel for additional information.

This presentation is only intended for pre-approved presentations and may not be duplicated in any form by any means or
redistributed without Alpha Architect’s prior written consent.
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QUESTIONS?

As Of Date: 9/5/2018 T: +1.215.882.9983
F: +1.216.245.3686

ir@alphaarchitect.com

213 Foxcroft Road

Broomall, PA 19008
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