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Factors Drive Returns

Big investors are taking heed. In 2009, researchers assigned to analyze the Norwegian
- Government Pension Fund recommended it reorient its portfolio around risk factors.
And the California Public Employees' Retirement System underwent a similar change in
approach in 2010. Other big institutions, such as part of the government pension fund
for Sweden, also are exploring how to balance risk factors.

“Pre-Lehman, the focus was on asset allocation” and a diversified approach to active
management, says London Business School professor Elroy Dimson, who is also head
of the Strategy Council for the Norway fund. "During the post-Lehman meltdown,
Norwegians had factor exposures that they didn't know they had."

Source: “Here’s What’s Really Driving Your Returns” WSJ 12/24/2011
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[_First Trust

RYDEX 3G
ASM INVESTMENT

ASM Investment Services Berhad

Partners

¢ Domestic Equity
* International Equities (ADR)
* Global Tactical Asset Allocation

* Domestic Equity (Large & Small)

* International Developed Equity

* International Emerging Markets Equity
« Commodity Rotation

¢ Global Balanced Tactical Asset Allocation
* Global Flexible Tactical Asset Allocation

* Domestic Equity UIT
* Domestic Equity Income UIT

e Sector Rotation Variable Insurance Trust
e Flexible Allocation Variable Insurance Trust

* Malaysian Equities
« Shariah Compliant Malaysian Equities



Tactical Allocation

Tactical Allocation actively changes portfolio
allocations to capitalize on market anomalies

* Portfolios adapt as market conditions change

* Does not attempt to forecast the direction of the market

 Doesn’t require Returns, Standard Deviations, &
Correlations to remain constant over time

« Reduces the potential for investment manager bias
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Supply and Demand

We all understand the basic forces of
supply and demand.

The same forces that affect prices in
the supermarket also affect prices in
the stock market.

Stocks, sectors, countries and asset
classes move in and out of favor just
like produce in the supermarket.




Relative Strength

Daily Calculation:

Stock or ETF X 100 = Relative Strength
Index Reading

This reading is plotted on a Point & Figure chart which then
tells us whether we can expect that stock or ETF to
outperform or underperform the base index.

Plotting the daily readings on a Point & Figure chart helps
eliminate the short-term noise
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Trend Following

Relative Strength Passes The Baton

(__ Buy \\A"
based on
/ strength -

Investment
‘\AII

Sell A& Buy B
as strength
momentum shifts



Finding The Leadership: 80/20 Rule

Large Losers Most Trades Large Winners

RS tools give us the
potential to allow us
to capture large
winners and avoid

large losers.
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Rolling Returns
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Integrating RS Into The Total Portfolio

Correlations Of Excess Returns

High Russell Equity
PDP Momentum 1000G Russell 1000V Income Low P/E Contrarian  Low Volatility

PDP 1.00
High Momentum 0.78 1.00
Russell 1000G 0.26 0.12 1.00
Russell 1000V -0.36 -0.25 -0.98 1.00
Equity Income -0.40 -0.32 -0.90 0.94 1.00
Low P/E -0.43 -0.43 -0.81 0.86 0.82 1.00
Contrarian -0.38 -0.47 -0.69 0.72 0.75 0.82 1.00
Low Volatility -0.23 0.04 -0.65 0.65 0.68 0.38 0.24 1.00

Sources: Russell Investments, Dorsey Wright & Associates

 High RS (Momentum) is negatively correlated with many value factors



Integrating RS Into The Total Portfolio

PDP has outperformed all other quantitative based ETFs on a YTD, 3 Yr and 5 Yr Roll basis«

Inception

Return Data thru 6/30/12 B 1YrRoll 3YrRoll 5YrRoll YID ;
PowerShares DWA Technical Leaders Index (PDP) ~ 3/1/2007  1.23 1.94 : 10.78%
S&P 500 Index (SPX) 1/22/1993 . 3.14% = 48.17% -9.39% 8.31%
iShares Russell 1000 Index (IWB) 5/15/2000 | 1.79% = 48.46% -7.89% 8.42%
WisdomTree Total Earnings Fund (EXT) 2/23/2007 | 247% = 48.23% -6.83% 7.10%
Rydex S&P 500 Equal Weighted Index (RSP) 4/24/2003 ; 60.73% -3.28% 7.00%
Russell 2000 High Momentum ETF (SHMO) 5/25/2011 : 71.85% -4.45% 9.37%
Russell 1000 High Momentum ETF (HMTM) 5/25/2011 268%  52.79% -12.44% 10.26%
RevenueShares Large Cap ETF (RWL) 2/22/2008 51.20% -8.52% 8.12%
PowerShares S&P 500 High Beta Portfolio (SPHB) 5/5/2011 -18.26% 35.33% -44.12% 1.65%
PowerShares FTSE RAFI US 1000 Portfolio (PRF) 12/19/2005 -0.58% 56.20% -6.37% 6.58%
PowerShares Dynamic OTC Portfolio (PWO) 5/1/2003 -7.97% 42.69% -13.45% 6.73%
PowerShares Dynamic MagniQuant Portfolio (P1Q) 10/12/2006 -4.05% 46.17% -10.64% 7.00%
Flexshares Morningstar US Market Factor Tilt Index Fund (TILT) ~ 9/22/2011 0.86% 59.20% -1.18% 8.54%
First Trust Large Cap Core AlphaDEX Fund (FEX) 5/8/2007 -3.42% 55.97% -4.65% 4.82%




Integrating RS Into The Total Portfolio

Relative Strength + Value vs. Growth + Value

350 e . — =
.. R1000 R1000G RI1000V HIMOM = G/V. = MOM/V  PDP/V |
Cumulative 72.30% 47.33% 83.75% 183.20% 69.04% 134.61% 179.73%
Annualized 3.96% 2.81% 4.44% 7.72% 3.82% 6.28% 7.62%
300 St Dev 19.95% 25.03% 17.16% 25.87% 19.93% 19.81% 23.44%
250 /‘/\//\/:v/\/
200 M
150 4 i, pod N
VN ARENAAR .
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Sources: Russell Investments, Dorsey Wright & Associates




Integrating RS Into The Total Portfolio

Relative Strength + Value + Low Vol vs. Growth + Value

350
.~ Ri000 R1000G RI00OV HIMOM  G/V  MOM/V PDP/V |
Cumulatlve 72.30% 47.33% 83.75% 183. 20% 69.04% 134.61% 190.04%
Annualized 3.96% 2.81% 4.44% 7.72% 3.82% 6.28% 7.90%
300 St Dev 19.95% 25.03% 17.16% 25.87% 19.93% 19.81% 19.81%
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Sources: Russell Investments, Dorsey Wright & Associates
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Fixed Income

Int’l Stocks | ' Commodities

The Key To Preserving and Building Wealth In Global Financial Markets: Adapt



Global Tactical Asset Allocation

19991 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20122 19991-
20122

: | Global
Real Macro
Estate 268.00%

oo —— s : S— Real

~ Global : Global MS( : 00 Estate
- Macro S Vol - \ ; : 20%,

| 2838% : 239‘29@

Commodi

ty
165.67%

Global
Macro
0.03%

Real 15¢ nodi | MsC MSCI

Estate EAFE EAFE
-40.07% -3.42% 31.90%
cl  § Commodi - SEP-500

EAFE Rty . 20.95%

-9.63% o

1.75% |

'Strategy Inception 6/30/1999. 2Updated through 5/31/2012.

Real Estate = Dow Jones U.S. Real Estate Total Return Index
Bond = Barclays Aggregate Bond Total Return Index
Commodity = Reuters Continuous Commodity Index
Global Macro = Dorsey Wright's Systematic RS Global Macro Strategy (Gross)
S&P 500 = S&P 500 Total Return Index
MSCI EAFE = MSCI EAFE Total Return Index



Using Multiple RS Strategies

DWA Buy & Hold Model

Allocation

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Cumulative
Return:

DWA Products

Model

{BUYANDHOLD)

S&P 500 Index

(SPX)

iShares MSCI

ACWiindex

Fund (ACWI)

-7.31% -13.05% -17.26%
-0.02% -23.37% -2051%
34.13% 25.38% 3162%
19.31% 8.99% 13.30%
16.82% 3.00% 8.82%
23.04% 13.62% 18.78%
19.25% 353% 9.64%
-30.10% -38.49% <41.61%
21.83% 23.45% 30.44%
19.24% 12.78% 10.69%
-£.81% 0.00% -8.91%
6.02% 11.50% 7.73%
155.00% 6.19% 13.74%
8.11% 0.50% 1.08%
Returns thru 8/8/12. excluding all dividends & distributions

DWA Products Model Definition:

Inception Date

PLASTE

AN in DIWWA
U N UWAFA

Rebalanced each y

T UDF oA




Other Resources
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Relative Strength and Portfolio Management

umerous academic and practitioner studies in the 1968 book, The Relative Strength Concept of
‘ have shown relative strength—also known in Common Stock Forecasting. Levy's work was in-
. academia as “momentum"—to be a robust factorthat  credible for its time considering the amount of com- ,
. ‘ Dorsey Wright Money Managemen
resy Wright 595 E. Colorado Blvd, Suite 518]
& Associates Pasadena, CA 91101}
Money Management 626-535-06

John Lewis, CMT © March 2012

(Updated: February 2011§
(Original: March 2010}

Tactical Asset Allocation Using Relative Strength

umerous academic and practitioner studies have tum in the early 1990's. They have continued to
shown relative strength—also known in acade- research the topic over the years, and have found &




Process

Looking at portfolios, think deeply about
process over outcome. If you do something
the right way enough times, you’ll win.

--Dan Loeb, founder of Third Point hedge
fund




Disclosures

Copyright © Dorsey Wright Money Management 2010, 2011, 2012. This material may not be reproduced, transferred, or distributed in any form without prior written permission from Dorsey
Wright Money Management (DWAMM).

Past performance, hypothetical or actual, does not guarantee future results. In all securities trading, there is potential for loss as well as profit. It should not be assumed that recommendations
made in the future will be profitable or will equal the performance as shown. Investors should have long-term financial objectives when working with DWAMM.

Model performance is shown for illustrative purposes only. You can't invest directly in the models shown. An actual portfolio’s holdings may differ from the securities shown in the models. Actual
portfolios may also use methodologies that differ from those shown in the models.

The returns of the models do not reflect the reinvestment of dividends. To be consistent, the returns in the Index (S&P 500) do not reflect the reinvestment of dividends. The returns of the models
do not reflect any management fees, transaction costs, or other expenses that would reduce the returns of an actual portfolio.

The models shown were not calculated in real time and represent hypothetical back tested data for the time periods shown. Hypothetical back tested performance has inherent limitations.
The back tested results were not audited by a third party. The models use some data provided by third parties and are not warranted or represented to be complete or accurate.
Index data was used for some indexes before ETF price data was available. The index data may come from either a public source or directly from the ETF Sponsor.

DWAMM and its affiliates are not liable for any informational errors contained herein. DWAMM assumes no responsibility for the accuracy or completeness of the data contained in this report.
DWAMM reserves the right to change, amend or cease publication of the models at any time.

This strategy testing has been prepared without regard to any particular investor's investment objectives, financial situation, and needs. Accordingly, investors should not act on any
recommendation (express or implied) or information in this report without obtaining specific advice from their financial advisors and should not rely on information herein as the primary basis for
their investment decisions. Information contained herein is based on data obtained from recognized statistical services, issuer reports or communications, or other sources, believed to be
reliable. However, such information has not been verified by DWA and DWA makes no representations or warranties or takes any responsibility as to the accuracy or completeness of any
recommendation or information contained herein. DWA accepts no liability to the recipient whatsoever whether in contract, in tort, for negligence, or otherwise for any direct or consequential
(even if foreseeable) loss of any kind arising out of the use of this document or its contents or of the recipient’s relying on any such recommendation or information (except insofar as any
statutory liability cannot be excluded). Neither the information nor any opinion expressed shall constitute an offer to sell or a solicitation or an offer to buy any securities or commodities mentioned
herein. DWA or its officers, directors, analysts or employees may have positions in securities or commodities referred to in this strategy testing. No logo, graphic, sound or image from any DWA
content may be copied or retransmitted unless expressly permitted by Dorsey, Wright & Associates, LLC. The information contained herein is not FINRA approved

For the time periods when hypothetical returns were used, the returns are that of the PowerShares Dorsey Wright Technical Leaders Index. The hypothetical returns have been developed and
tested by the Dorsey Wright, but have not been verified by any third party and are unaudited. The performance information is based on data supplied by the Dorsey Wright or from statistical
services, reports, or other sources which Dorsey Wright believes are reliable. The performance of the Index, prior to the inception of actual management, was achieved by means of retroactive
application of a model designed with hindsight. For the hypothetical portfolios, returns do not represent actual trading or reflect the impact that material economic and market factors might have
had on the Manager’s decision-making under actual circumstances. Actual performance of PDP began March 1, 2007. See PowerShares.com for more information

For the Systematic Relative Strength Global Macro Model the performance is that of a hypothetical portfolio managed in accordance with the dictates of its strategy for the historical periods
indicated and the actual performance of actual Accounts since their inception. Net returns assume the deduction of 0.75% per quarter (3.00% per annum) from the Gross Return to account for
management fees for periods when the returns are hypothetical. Actual net returns are used where possible. The performance represented in this fact sheet is based on monthly performance of
the Systematic Relative Strength Global Macro Model. The first full quarter of actual returns of the Model is the second quarter of 2009. Monthly returns of the Model are estimates and are
adjusted in order for the geometrically linked estimated monthly returns of the Model to equal the calculated quarterly composite returns. The hypothetical returns have been developed and
tested by the Manager, but have not been verified by any third party and are unaudited. The performance information is based on data supplied by the Manager or from statistical services,
reports, or other sources which the Manager believes are reliable. Index data was used for some indexes before ETF price data was available. The performance of the Models, prior to the
inception of actual accounts, was achieved by means of retroactive application of a model designed with hindsight. For the hypothetical portfolios, returns do not represent actual trading or
reflect the impact that material economic and market factors might have had on the Manager’s decision-making under actual circumstances.
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Relative Strength and Portfolio Management

N umerous academic and practitioner studies
have shown relative strength—also known in
academia as “momentum”—to be a robust factor that
leads to outperformance. However, much of the aca-
demic research has been handicapped by testing
methodologies that are not at all similar to the way
that portfolios are managed in the real world. This
white paper discusses our improved testing process,
which incorporates two elements that are unique: 1) a
continuous portfolio testing protocol that manages
portfolios the way they are managed in the real world,
and 2) a Monte Carlo process overlaid on the continu-

ous portfolio testing to insure robustness.

Part I: Background

Relative Strength and momentum strategies
have been used by market technicians for
stock selection for many years. All the way back in
the 1950’s, George Chestnutt was publishing market
letters with stocks and industry groups ranked based
on relative strength. Chestnutt also used his research
to manage the very successful no-load mutual fund,

American Investors Fund.

In the 1960’s, computing power became more readily
available and Robert Levy published what would be
one of, if not the first, tests of using relative strength

as a stock selection strategy. His work was published

in the 1968 book, The Relative Strength Concept of
Common Stock Forecasting. Levy's work was in-

credible for its time considering the amount of com-
puting available to him. He tested not only relative
strength as an investment factor, but also two differ-
ent portfolio management strategies. His research
into “upgrading” versus “replacement” as a portfolio
management strategy was well ahead of its time
and certainly holds true today. Levy’s relative
strength calculations were fully disclosed in his re-
search. He compared the current price versus an
intermediate-term moving average. This same rela-
tive strength formulation is still used by Charlie
Kirkpatrick who wrote Beat The Market: Invest by
Knowing What Stocks To Buy and What Stocks to
Sell in 2008. After almost 50 years, Levy’s fully dis-

closed factor continues to deliver market-beating
performance.

Academics began to heavily research the topic of
momentum in the early 1990’s. In 1993, Jegadeesh
and Titman published the paper, “Returns to Buying
Winners and Selling Losers: Implications for Stock
Market Efficiency.” Their research showed that mo-
mentum strategies based solely on historical pricing
data outperformed over time. This was a serious
blow to the Efficient Market Hypothesis because it
had been commonly assumed no investment strat-

egy based solely on publicly available data could




outperform the market over time. Their work has
spawned scores of research papers on the topic of
momentum and relative strength. Over time, re-
search has shown that momentum exists over inter-
mediate time horizons. Momentum also exists
across asset classes, countries, and in many other
areas. There has been so much research showing
that momentum works that academics no longer

dispute its value as an investment factor.

Part Il: Traditional Testing Methods

Relative strength and momentum strategies
have traditionally been tested in one of three
ways. The first method is to take a predetermined
number of securities and hold them in a portfolio for
a predetermined time period. The top 50 high rela-
tive strength stocks, for example, might be held in a
portfolio for 12 months. At the end of the 12 month
period, all 50 stocks are sold, and the new 50 high-
est relative strength stocks are purchased. One of
the biggest drawbacks to this strategy is the sensi-
tivity to the start date of the portfolio. Very different
results can be achieved if you form your portfolio at
the end of June instead of at the end of December.
Another major drawback to this method is the very
small sample of securities that is included in the
portfolio. It is difficult to determine the robustness of

the strategy when dealing with such a small sample.

In order to increase sample size, many academic
papers separate a large universe into deciles or
quartiles. Instead of looking at how a small sample
of securities performs, they are looking at how a

selection of several hundred securities, for example,
is performing. This is a dramatic improvement over
looking at a very small sample size. This method,
however, suffers from some of the same problems
as the previous model. When the portfolio is
formed, several hundred securities are purchased
and held until a pre-determined sale date. Some-
times portfolios are held 12 months, and some re-
search shows portfolios being rebalanced at more
frequent intervals. The tradeoff is a difficult one.
Rebalancing on a more frequent schedule reduces
the effects of the calendar, but also increases the
turnover in the portfolio.

A third testing method used involves buying large
numbers of securities in multiple portfolios for a pre-
determined time period. The goal of this method is
to reduce the effect of the formation date, while at-
tempting to limit turnover. Each month, for example,
the top decile of securities is purchased and held for
12 months. Because a new portfolio is formed each
month, at any given time there are 12 portfolios
open. Each month the maturing portfolio is sold and
a new one is created. The other 11 portfolios re-
main untouched. This process can be run over any
time period. Another way to run the test would be to
run 6 portfolios and hold each one 6 months. As
you can imagine, the number of securities held at
any given time is quite large. While this method
does limit the effects of the calendar, it also involves

quite a bit of turnover and operational overhead.

It is also important to note that most academic stud-

ies (methods 2 and 3) focus on the spread between

Disadvantages Of Current Methods

Multi-Port

e Sensitive To Start Date e Sensitive To Start Date e Huge Number Of Holdings
e Small Sample Of Securities e Large Number Of Holdings e Large Number Of Transactions

e Pre-Defined Rebalance e Pre-Defined Rebalance e Pre-Defined Rebalance




high relative strength securities and low relative
strength securities. When portfolios are formed, a
low RS portfolio is formed and sold short, while the
high RS portfolio is held long. These two portfolios
form a “zero cost” long/short portfolio. This method
does a good job testing whether ranking securities
by relative strength provides a performance edge
between the high- and low-ranked securities. How-
ever, in practice, most portfolios are not run in this
fashion. The short side of the market has opera-
tional difficulties and is much less efficient to trade
than the long side. In addition, many portfolios don't
even attempt to participate on the short side; they

have long-only mandates.

Part lll: Improved Testing Process

I n order to account for many of the deficiencies

] we have identified in existing testing protocols,
we developed a unique testing process to quantify
the impact of implementing different relative strength
factors in real-world portfolio situations. We devel-
oped our continuous,
Monte Carlo-based test-
ing process from the

ground up, and no part

of it is commercially e Continuous portfolio testing

available. Itis truly
unique to us. When we
developed the process,

we wanted to move our

Advantages Of Our Testing Methods

e Not sensitive to start date or calendar effects

e Realistic number of holdings
e More optimal holding periods

e Monte Carlo process to ensure robustness

Our testing methodology allows us to do continuous
portfolio testing rather than being limited to the fixed
holding period testing used in other protocols. Ac-
tively managed portfolios are not necessarily rebal-
anced on a fixed schedule. We designed our proc-
ess to trade the portfolios on an “as needed” ba-
sis. Each holding’s relative strength rank is exam-
ined weekly (or whatever time period we specify — it
can be as frequently as daily), and if it needs to be
sold, just that one holding is sold. Everything that
still qualifies for inclusion remains in the portfolio.
Sometimes a test will go weeks (and occasionally,
months) without a trade. Other weeks, there will be
a flurry of trades. But the main thing to remember is
that the portfolios are being traded exactly like an
actual account would be traded. We feel this is a
dramatic improvement on the fixed holding period
models that are used in almost all of the research
we have seen. Our continuous process allows us to
eliminate the calendar problems associated with
fixed time period rebalancing, while also allowing

turnover to remain at an acceptable level.

The second testing defi-
ciency we wanted to
improve on was the
large number of hold-
ings that result from
many testing method-

ologies, particularly

those favored in the

testing from the realm of

factor testing to real-world implementation. While
no testing process is perfect, we feel our unique
method allows us to get a better view of how differ-
ent portfolios and factors perform over time in differ-
ent markets than many of the more widely used

processes.

academic commu-
nity. The universe of eligible securities can often
number several thousand. If you are looking at the
top decile of relative strength ranks, for example,
you can easily wind up with several hundred securi-
ties in the portfolio. This can be implemented in an
institutional setting, but is very cumbersome. Re-

search also shows that concentrated portfolios,




while often more volatile, deliver better performance
over time. Our Monte Carlo process restricts the
portfolio to a smaller number of securities (usually
25 or 50) that is more easily implemented in real life,
and that has the potential to overweight the real win-

ners.

Because we don't hold every highly ranked security,
and we trade on an “as needed” basis, we designed
our testing process to determine if our tests were
robust over time. Normally when you take a sub-set
of highly ranked securities you just take, for exam-
ple, the top 25 out of the top 100. The problem with
this is that you never know if your back-tested re-
sults are the result of luck. What if just a handful of
securities are driving the return? Going forward,
what if you don’t select one of those securi-

ties? Your actual results will never match the his-
torical results. You can’t be sure if your historical
results are the result of a superior investment proc-
ess or simply the good luck of picking a couple of

stocks that are substantial winners.

Our Monte Carlo process was developed to answer
all of these questions and solve the problems we
identified in traditional testing methods. The goal of
the process is simple: to create multiple portfolios
and run them through time to identify superior RS
factors and also to test the robustness of those fac-
tors. The process is very simple in theory (not so
simple to program and implement however!). We
define portfolio parameters before the test is

run. These parameters include: the RS calculation
method, number of holdings in the portfolio, buy
rank threshold, and sell rank threshold. For this ex-
ample, assume the number of portfolio holdings is
25, the buy threshold is the top decile of our ranks,
and securities are sold when they fall out of the top

half of our ranks. On the first day, there might be

100 securities in the top decile of ranks, but we
only need 25. Our process selects 25 securities at
random from the top decile and adds them to the
portfolio. As the program moves to the next trad-
ing day it looks to see if any of the stocks in the
portfolio has a rank below the top half. If so, that
one security is sold, and another security is drawn
at random from the top decile of ranks. This proc-
ess is repeated on each trading day through the
end of the test. Once we reach the end of the test,
we archive all of the portfolio information and run
another test with the exact same parameters. We
generally run 100 simulations over the entire test
period.

What we wind up with are 100 different return
streams using the exact same parameters. Some
of the portfolios perform better than others—that is
simply the luck of the draw. What we can deter-
mine is the probability of outperforming a bench-
mark over time. Over short time periods such as a
quarter or even a year, the returns can exhibit
large variation. But after a 16-year simulation we
can see how many of the 100 trials outperform. If
100% of the trials outperform, we know we have a
robust process that isn’t reliant on just a small
number of lucky trades. It really speaks to the
power of relative strength when we can draw
stocks at random for a portfolio and have 100% of

the trials outperform over time.




Part IV: Example Of The Process

Table 1: Summary Data (Cumulative Returns)

12129/95—12/31111
kil L TSRO L. SO
Average Return 270.9%
Mediah Return 257.4%
Max Return 518.4%
Top Quartile 317.0%
Bottom Quartile : 217_7_°/; A
Min' Return 125.9%
S&P 500 Return 104.2%
% Trials Outperform 100%

T he following example uses a simple 12-month
price return to rank securities over the period
12/29/95-12/31/11. The investment universe is the
S&P 900, which includes domestic large cap stocks
(S&P 500) and domestic mid-cap stocks (S&P 400).
To be eligible for inclusion in the portfolio, a stock’s
rank must be in top decile. Stocks are sold when
their rank falls out of the top quartile of ranks. Fifty

securities are held in the portfolio. Table 1 shows a
summary of the total returns for all 100 trials. Over
the test period the lowest return of the 100 trials was
125.9% versus the return of the broad market (S&P
500) of 104.2%. So even drawing securities at ran-
dom out of the top decile produces outperformance
in 100% of the trials over the entire test period.
Many of the trials are significantly above the return
of the broad market.

Figure 1 shows a breakdown of returns year-by-year
over the test period. The green dot represents the
return of the benchmark, and the red line represents
the average return of all 100 trials. Some years,
such as 1998, 1999, 2005, and 2010, relative
strength performs so well that all of the trials per-
form better than the market. Other years, such as
2006, 2008, and 2009, relative strength performs
poorly and all 100 trials underperform the market.
The most common scenario is to have some trials
performing better than the market and some trials

performing below the market. The large dispersion

Figure 1: Trial Returns By Year (12 Month Price Return Factor)
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in returns within each individual year is also evident.
Each of the 100 trials uses the same investment
factor applied exactly the same way, but there is
random chance involved when each security is se-
lected. That element of chance can result in some
trials outperforming and some trials underperforming
over short time periods. We have found this is very

common when testing relative strength strategies.

Even with all of the short-term variation, it's impor-
tant not to lose sight of the big picture. Looking
back to Table 1, all 100 trials outperformed over the
entire 16-year period. This illustrates the need for
patience when using relative strength. Investors are
generally their own worst enemies. Research has
shown that when choosing investments investors
place too much emphasis on recent performance
and actually wind up performing, in aggregate,
worse than inflation (not just worse than a bench-

mark).

Relative strength is an intermediate-term factor.

Most research has found that relative strength is a
viable strategy over a 3-to 12-month formation pe-
riod. Atshorter and longer formation periods there

is significant mean reversion. Our testing process is

also flexible enough to test random portfolios using
different relative strength factors. Table 2 shows a
summary of returns using different lookback periods
for various relative strength ranking factors. Once
again, the robust nature of relative strength is shown
by the ability of multiple random trials to outperform
using a variety of factors. Some of the intermediate-
term factors work better than others, but they all ex-
hibit a significant ability to outperform over time.
When portfolios are formed using a short lookback
window (1 Month Lookback), or a very long look-
back window (3 Year & 5 Year Lookbacks) the port-
folios don’t perform as well because there is signifi-
cant mean reversion at these intervals. (Note: This
refers to the lookback window for calculating the RS
factor, not the performance of the portfolio over a

given time period.)

R

many years. There has been a great deal of re-

elative strength and momentum strategies

have delivered market-beating returns for

search in this area by both practitioners and aca-
demics. However, despite this public disclosure of
information, these strategies continue to outperform

over time. Many of the testing methodologies used

over the years are not consistent with real-world

RS Look g : . Est Turn
1 Mo Price Lookback 50 3.3% 5.9% 0.3% 4.6% 10% | 1385.4%
3 Mo Price Lookback | 50 7.5% 10.3% 5.0% 4.6% 100% | 564.0%
6 Mo Price Lookback 50 113% | 14.9% 86% | 46% 100% | 302.0%
9 Mo Price Lookback 50 | 10.8% 12.6% | 85% | 4.6% 100% | 210.7%
12 Mo Price Lookback 50 8.5% 12.1% 5.2% 4.6% 100% = 157.8%
18 Mo Price Lookback 50 6.2% 10.2% 31% 4.6% 85% 111.8%
2 Year Price Lookback 50 6.0% 8.7% 3.1% 4.6% 89% 88.5%

3 Year Price Lookback | 50 | 55% 82% | 26% | 46% | 76% | 59.6%
5 Year Price Lookback | 50 | 50% | 7.0% | 19% | 46% | 53% | 406%
T e e I e e S




portfolio construction and do not address the possi- and weak over very short-term and long-term hori-

ble range of outcomes when implementing a relative zons. We also find there can be great variation in
strength strategy. Our continuous, Monte Carlo portfolio returns over short time periods, but over
testing process corrects for both of these deficien- long holding periods the portfolios perform excep-
cies. Similar to other research, our process shows tionally well.

simple relative strength factors to be extremely ro-

bust over intermediate horizon formation periods,
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may differ from the securities shown in the models. Actual portfolios may also use methodologies that differ from those shown in the
models.

The returns of the models do not reflect the reinvestment of dividends. To be consistent, the retums in the Index (S&P 500) do not re-
flect the reinvestment of dividends. The retums of the models do not reflect any management fees, transaction costs, or other expenses
that would reduce the retums of an actual portfolio.

The models shown were not calculated in real time and represent hypothetical back tested data for the time periods shown. Hypothetical
back tested performance has inherent limitations.

The back tested results were not audited by a third party. The models use some data provided by third parties and are not warranted or
represented to be complete or accurate.
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models at any time.




Appendix 1: 1 Month Return Factor
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Appendix 2: 3 Month Return Factor
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Appendix 3: 6 Month Return Factor

100.0% : 100.0%
80.0% 80.0%
60.0% E] i 60.0%
40.0% o 40.0%

@
¢ ® I.
20.0% ® %} 20.0%
e
0.0% .. 0.0%
®

-20.0% % -20.0%
-40.0% E_IP -40.0%

'60. 00/0 f T T T T T T T T T T T T T T T 1 '60. 00/0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ITD
IS&P 500 20.26% | 31.01% | 26.67% | 19.53% | -10.14% | -13.04% | -23.37% | 26.38% | 8.99% 3.00% 13.62% | 3.53% | -38.49% | 23.45% 12.78% A 0.00% 104.18% |

|

‘Mean 20.03% | 16.09% | 457.27%
'StdDev | 393% @ 4.31% | 102.78% |

|
!
|
|

i

[ ‘
53.25% | 62.06% | 30.24% | -10.21% | -26.67% | 49.89% | 17.28% | 19.54% | 1.68% | 13.91% | 43.78%
7.03% | 10.92% | 7.15% 369% | 251% | 5.63% 3.28% | 3.24% 3.03% | 3.32% 2.48%

- -0.89% | 826.90%

! ‘ $ T S e
Max 3068%  28.01%  71.91% | 90.46% | 48.85%  -1.15% | -18.93% | 65.78% | 25.20%  26.62% | 9.91%  22.80% | -36.08% | 28.67%  35.28%  -0.89
TopQ | 22.41% | 20.81% | 57.46% | 69.71% | 34.49% | -7.50% | 25.07% | 53.27% | 10.25% | 22.06% | 3.61% | 16.46% | 41.98% | 20.03% | 25.77% | -5.36% 523.48%
'Median | 20.21% | 18.40% | 53.77% | 61.00% | 30.36%  -10.42% A -26.68%  49.29% | 17.41% | 19.81% | 1.75% | 13.70% | -43.74% | 16.78% | 23.71%  6.56%  443.63%

|
¥ i | i S L EL71% | 5 0% |
BotQ | 17.62%  14.99% | 48.78%  55.00% | 26.11% | -12.83% | -28.34% | 45.98% | 15.42%  17.39% | -0.55%  11.80% | 4553%  14.60%  20.84% A -9.04%  380.35%
'Min 11.16% | 7.33% | 37.78% | 38.46% @ 0.80% | -18.41%  32.26% | 38.24% | 7.74% | 1250%  _4.40%  4.12% | 49.11% | 6.05%  1456%  -12.97% 272.00%
!‘ |
|

-

T 1 H

| { | | | | i — i N ——
% Oufperf | 45.00% | 0.00% | 100.00% 100.00% | 100.00% | 75.00% | 8.00% | 100.00% | 96.00% | 100.00% | 0.00% | 100.00% | 3.00% | 7.00%

R

it {10000 | A %l | 100.00% | 0.00% [ 100.00%




Appendix 4: 9 Month Return Factor
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Appendix 5: 12 Month Return Factor
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Appendix 6: 18 Month Return Factor
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Appendix 7: 24 Month Return Factor
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Appendix 8: 36 Month Return Factor
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Appendix 9: 60 Month Return Factor

100.0% 100.0%
80.0% 80.0%
60.0% - - 60.0%
T
40.0% I - 40.0%
20.0% = ¢ 20.0%
®
0.0% i 0.0%
J7/0 i b U7
-20.0% -20.0%
-40.0% . -40.0%
‘600‘%) T T T T T T T T T T T T ‘600%
1996 1997 1988 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
. 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ITD
'S&P 500 | 20.26% | 31.01% | 26.67% | 19.53% | -10.14% | -13.04% | -23.37% | 26.38% | 8.99% | 3.00% | 13.62% | 3.53% | -38.49% | 23.45% | 12.78% | 0.00%  104.18% |
‘Mean 27.64% | 25.80% | 35.76% | 2896% | -650% | -19.89% | 31.91% | 33.81% | 17.42% | 14.12% | 8.09% 14.66%  -49.62% ‘334%7']"“1"17'.‘63;%2":
'Std Dev 336% | 412% | 1033% | 892% = 518% | 498% | 3.01% 372% | 3.47% A 2.96% | 320% & 468% 215% | 3.77/% | 2.84% | 2.55%  41.47%
‘Max 36.41% | 3837% | 60.83%  56.94% | 7.97% | -3.65% -2527%  4498%  2535%  22.97% | 0.84%  24.14% | -43.50% | 30.30%  27.31% | 11.13%  226.24%
Top Q 29.98% | 28.64% | 43.01% | 34.13% | -3.04% | -16.56% | -20.43% | 35.85% A 19.48%  16.26% | 6.12%  18.06% | -48.20% | 30.33%  22.43 5.13% | 146.34%
‘Median 27.56% | 25.17% | 3550% | 28.98% A -7.04% | -20.16% | -32.06% & 33.64% | 17.43% & 14.00% | -8.09% | 14.43% | -49.54% | 27.83% A 20.84% | 338%  111.15% |
Bot Q 25.36% | 22.95% | 28.48% | 23.36% | -10.01% | -23.68% | -34.33% | 31.25% | 14.96% | 11.76% | -10.40% 11.51% | -50.84% 8. | 86.08%
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Tactical Asset Allocation

N umerous academic and practitioner studies have
shown relative strength—also known in acade-
mia as “momentum”—to be a robust factor that leads to
outperformance. However, much of the academic re-
search has been handicapped by testing methodolo-
gies that are not at all similar to the way that portfolios
are managed in the real world. In a recent white paper,
“Relative Strength and Portfolio Management,” we out-
lined our relative strength testing protocol using a uni-
verse of mid and large-cap U.S. securities. In this pa-
per we expand the concept by using the same testing
process on an entirely different universe composed of
Exchange Traded Funds (ETF’s) representing global

asset classes.

Part I: Background

Relative Strength and momentum strategies have
been used by market technicians for stock selec-
tion for many years. All the way back in the 1950’s,
George Chestnutt was publishing market letters with
stocks and industry groups ranked based on relative
strength. Chestnutt also used his research to manage
the very successful no-load mutual fund, American In-
vestors Fund.

In the 1960’s, Robert Levy published a book devoted to
using relative strength in the investment process. Aca-

demics began to heavily research the topic of momen-
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Using Relative Strength

tum in the early 1990’s. They have continued to
research the topic over the years, and have found
momentum to hold up under many different condi-

tions.

The majority of research has focused on U.S. com-
mon stocks. As more research has been done, it
has expanded to include other asset classes. As
with U.S. equities, relative strength is an effective

factor at intermediate-term time horizons.
Part IlI: Universe Construction

The proliferation of ETF’s has opened access
to a number of asset classes. Retail investors
can now access commodity markets, for example,
without the added complexity of investing in futures
markets. International markets can also be ac-
cessed without having to trade on international ex-
changes. Most major asset classes, some which
were only available to large institutional investors,

are now available to retail investors.

In an asset allocation strategy, construction of the
universe is extremely important. You need to make
sure there is enough variation in assets to be able to
allocate wherever the strength is around the globe.
You also need to be able to concentrate the portfolio

in certain areas during narrow markets.




Universe Composition

e Domestic Sectors o

e Domestic Style ¢ Inverse Equity
e Alpha Generating s Real Estate

e Global Equity ¢ Commodities

International Equity °

Currency

e Government Bonds

e Specialty Fixed Income
e Inverse

The universe we have constructed spans a number
of different asset classes (see Table). It contains
nearly 100 ETF’s from a variety of ETF sponsors.
The portfolio can invest both domestically and
abroad. The asset classes range from traditional
assets, such as equities and fixed income, to alter-
native assets like commodities, currencies, and real
estate. We have also included several inverse
ETF’s that are designed to go up when the markets
they track decline. The universe we have con-
structed allows the portfolio to be a go-anywhere
tactical asset allocation portfolio that can thrive un-

der a number of different market conditions.

Part ll: Traditional Testing Methods

T esting relative strength and momentum strate-
gies on asset class rotation models has tradi-
tionally involved holding a small number of securi-
ties in a portfolio. Very broad indexes are normally
used as representatives of a market or asset class.
This small sample size increases the risk of data-
snooping bias. Under these conditions, a large per-
centage of the test’s return can come from a very
small number of securities. You can never be sure
if that will continue in the future. If the same global
dynamics that existed in the past cease to exist in
the future, your model may or may not continue to
deliver superior performance.

Another drawback of traditional testing methods is
that they often rely on a fixed rebalance period.
When the portfolio is formed, qualifying asset

classes are included in the portfolio and then held
until a pre-determined sale date. Sometimes portfo-
lios are held 12 months, while other researchers
rebalance more frequently. One problem with this
method is that you don’t know in advance what the
optimal holding period should be. There are times
when it would be advantageous to hold the asset
class much longer than 12 months, while under dif-
ferent conditions it would be best to hold it well un-
der 12 months. Another problem with a fixed rebal-
ance schedule is sensitivity to calendar effects. De-
pending on the month the portfolios are rebalanced
you can have a large variation in results. These
effects are also magnified when a very small num-
ber of securities are included in the portfolio.

Part lll: Improved Testing Process

] n order to account for many of the deficiencies
we have identified in existing testing protocols,
we developed a unique testing process to quantify
the impact of implementing different relative strength
factors in real-world portfolio situations. We devel-
oped our continuous, Monte Carlo-based testing
process from the ground up, and no part of it is com-
mercially available. Itis truly unique to us. When
we developed the process, we wanted to move our
testing from the realm of factor testing to real-world
implementation. While no testing process is perfect,
we feel our unique method allows us to get a better
view of how different portfolios and factors perform
over time in different markets than many of the more

widely used processes.



Our testing methodology allows us to do continuous
portfolio testing rather than being limited to the fixed

holding periods used in other protocols. Actively

managed portfolios are not necessarily rebalanced on

a fixed schedule. We designed our process to trade
the portfolios on an “as needed” basis. Each hold-
ing’s relative strength rank is examined weekly (or
whatever time period we specify — it can be as fre-
quently as daily), and if it needs to be sold, just that
one holding is sold. Everything that still qualifies for
inclusion remains in the portfolio. Sometimes a test
will go weeks (and occasionally months) without a
trade. Other weeks, there will be a flurry of

trades. But the main thing to remember is that the
portfolios are being traded exactly like an actual ac-
count would be

traded. We feel thisis a
dramatic improvement
on the fixed holding pe-
riod models that are
used in almost all of the

research we have seen.

Our continuous process e More optimal holding periods

allows us to eliminate

Advantages Of Our Testing Methods
e Not sensitive to start date or calendar effects
e Continuous portfolio testing

e Realistic number of holdings

e Monte Carlo process to ensure robustness

handful of securities are driving the return? Going
forward, what if you don’t select one of those securi-
ties? Your actual results will never match the his-
torical results. You can't be sure if your historical
results are the result of a superior investment proc-
ess or simply the good luck of picking a couple of

stocks that are substantial winners.

Our Monte Carlo process was developed to answer
all of these questions and solve the problems we
identified in traditional testing methods. The goal of
the process is simple: to create multiple portfolios
and run them through time to identify superior RS
factors and also test the robustness of those fac-
tors. The process is very simple in theory (not so
simple to program and
implement how-

ever!). We define port-
folio parameters before
the testis run. These
parameters include: the
RS calculation method,
number of holdings in

the portfolio, buy rank

the calendar problems
associated with fixed
time period rebalancing, while also allowing turnover

to remain at an acceptable level.

The portfolios in these tests are designed to own 10
ETF’s. Because we don't hold every highly ranked

security, and because we trade on an “as needed”

basis, we designed our testing process to determine if

our models were robust over time. Normally when

you take a sub-set of highly ranked securities you just

take, for example, the top 10 out of the top 75. The
problem with this is that you never know if your back-

tested results are the result of luck. What if just a

threshold, and sell rank
threshold. For this ex-
ample, assume the number of portfolio holdings is
10, the buy threshold is the top quartile of our ranks,
and securities are sold when they fall out of the top
quartile of our ranks. On the first day, there might
be 15-20 securities in the top quartile of ranks, but
we only need 10. Our process selects 10 ETF's at
random from the top quartile and adds them to the
portfolio. As the program moves to the next trading
day it looks to see if any of the asset classes in the
portfolio has a rank below the top quartile. If so, that
one ETF is sold, and another one is drawn at ran-

dom from the top quartile of ranks. This process is




repeated on each trading day through the end of the
test. Once we reach the end of the test, we archive
all of the portfolio information and run another test
with the exact same parameters. We generally run

100 simulations over the entire test period.

What we wind up with are 100 different return
streams using the exact same parameters. Some of
the portfolios perform better than others—that is
simply the luck of the draw. What we can determine
is the probability of outperforming a benchmark over
time. Over short time periods such as a quarter or
even a year, the returns can exhibit large variation.
But after a 12-year simulation we can see how many
of the 100 trials outperform. If 100% of the trials
outperform, we know we have a robust process that
isn’t reliant on just a small number of lucky trades. It
really speaks to the power of relative strength when
we can draw ETF’s at random for a portfolio and

have 100% of the trials outperform over time.

# of Trials
Averége Réturh
MedianﬁReturn
Max Return
Top Quartile
Béﬁorﬁ Quartile
Min Returh i

S&P 500 Return

60/40 Balanced Index Return

% Trials Outperforming S&P 500

% Trials Outperform 60/40 Balanced Index |
Barclays Aggregate Bond Return '
% Trials Outperform Barclays Agg Bond

Part IV: Example Of The Process

The following example uses a simple 6-month
price return to rank securities over the pe-
riod 12/31/99-12/31/11. The investment universe
is the global asset class universe discussed in
Section Il. To be eligible for inclusion in the portfo-
lio, an ETF’s rank must be in top quartile. Securi-
ties are sold when their rank falls out of the top
quartile of ranks. Ten ETF’s are held in the portfo-
lio. A summary of the return data for all 100 trials
is shown in Table 1. Over the test period the low-
est return of the 100 trials was 121.6% versus the
return of the broad equity market (S&P 500) of
-14.1%, the broad fixed income market (Barclays
Aggregate) of 112.4%, and a 60/40 mix of stocks
and bonds of 74.0% So even drawing securities at
random out of the top quartile produces outperfor-
mance in 100% of the trials over the entire test

period versus several major asset class bench-

marks.

100
198.8%
197.4%
294.0%
| 211.2%
| 178.0%
| 121.6%
14.1%

100%
74.0%
100%
112.4%
100%




Figure 1: Trial Returns By Year (6 Month Lookback For Ranking RS)
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Figure 1 shows a breakdown of returns year by year
over the test period. The green dot represents the
return of the S&P 500, the blue triangle represents
the return of the Barclays Aggregate Bond index,
the pink square is a 60/40 mix of equities and
bonds , and the red line represents the average re-
turn of all 100 trials. Some years, such as 2005 and
20086, relative strength performs so well that all of
the trials perform better than all of the benchmarks.
Other years, such as 2011, relative strength per-

forms poorly and most or all of the 100 trials under-
S

Table 2: Factor

ummary (Returns From 12/31/99-12/31/11)

perform all the benchmarks except bonds. The
most common scenario is to have some trials per-
forming better than the market and some trials per-
forming below the market. The large dispersion in
returns within each individual year is also evident.
Each of the 100 trials uses the same investment
factor applied exactly the same way, but there is
random chance involved when each security is se-
lected. That element of chance can result in some
trials outperforming and some trials underperforming
over short time periods. We have found this is very

UM
iMoLookback | 10 | 36% | 66% | 10% | 100% 12% 1%

3 Mo Lookback 10 | 66% | 94% | 38% | 100% 94% |  49%

6 Mo Lookback 10 | 96% | 121% | 69% | 100% | 100% | 100% | 452.6%
9 Mo Lookback 10 | 79% | 102% | 55% | 100% | 100% | 94% | 3321%
12MoLookback | 10 | 7.4% | 96% | 5. 100% | 100% | 82%  268.4%
18 Mo Lookback | 10 | 52% | 7.1% | 3. 100% | 72% | 7%  1766%
2YearLookback | 10 | 56% | 7.7% | 28% | 100% | 81% | 14% 138.0%
* Annualized Returns




common when testing relative strength strategies.

Even with all of the short-term variation, it's impor-
tant not to lose sight of the big picture. Looking
back to Table 1, all 100 trials outperformed the ma-
jor asset class benchmarks over the entire 11-year
period. This illustrates the need for patience when
using relative strength. Investors are generally their
own worst enemies. Research has shown that
when choosing investments, investors place too
much emphasis on recent performance and often
wind up performing, in aggregate, worse than infla-

tion (not just worse than a benchmark).

Relative strength is an intermediate-term factor.
Most research has found that relative strength is a
viable strategy over a 3-to 12-month formation pe-
riod. (Note: This refers to the window used for RS
Factor formulation, not the performance of the over-
all portfolio over certain time periods.) Our testing
process is also flexible enough to test random port-
folios using different relative strength factors. Table
2 shows a summary of returns using different look-
back periods for various relative strength ranking

factors. Once again, the robust nature of relative

strength is shown by the ability of multiple random
trials to outperform using a variety of factors. Some
of the intermediate-term factors work better than
others, but they all exhibit a significant ability to out-
perform over time. At very short lookback periods,
such as 1 month, the performance is not as good as
at longer periods. Relative strength models are not
designed to catch every small wiggle, and investors
need to allow positions to ebb and flow over time. It
is also clear from Table 2 that as you begin to
lengthen your lookback period, returns begin to de-
grade. While a long-term buy and hold approach to
a relative strength strategy is necessary, the invest-
ments within the strategy are best rotated on an in-

termediate-term time horizon.

Part V: Changing Volatility

@ ne interesting benefit of an asset class rota-
tion strategy based on relative strength is
how it manages volatility. As investment themes
come in and out of favor, an RS strategy rotates to
the themes that are currently in favor. When volatile
assets, such as stocks, are declining, an RS strat-

egy might rotate into a much less volatile asset

Figure 2: Trailing 12 Month Betas vs. S&P 500
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class, like bonds or currencies, that is holding up
better. This rotation helps make the portfolio more
volatile when volatile assets are performing well,

and less volatile when risky assets are out of favor.

Figure 2 shows the trailing 12-month beta of a rela-
tive strength strategy and a 60/40 equity/bond port-
folio compared to the S&P 500. In order to calculate
the beta for the RS strategy we selected the one
portfolio’s return stream out of the 100 trials that
was closest to the average return. We then calcu-
lated the beta versus the S&P 500 over rolling 12

month periods.

The beta of a 60/40 strategy remains very stable
over the testing period. The beta of an RS strategy,
however, changes dramatically. In the equity bear
market of 2001-2002, the portfolio had very little cor-
relation with the S&P 500, and even dipped to a
negative beta near the end. As markets improved in
2003, the RS rotation strategy increased it’s correla-
tion to the S&P 500. Looking back to Figure 1
shows why the portfolio had such a high beta from
2004-2007. The strategy dramatically outperformed
the benchmarks during these years. When the
strategy is outperforming, it finds the most volatile
assets that are appreciating more than the broad
benchmarks. As the markets began to favor less
risky assets in late 2007 and 2008, the relative
strength process began to cut back the volatility of

the overall portfolio and the correlation to equities.

Managing the overall volatility of the portfolio was
not considered in our testing process. The adaptive
nature of a relative strength ranking system forces
the portfolio to hold assets that are holding up well
relative to other assets. During periods when risky

assets are rewarded, the portfolio will be more vola-

tile. When risky assets falter, a relative strength proc-
ess forces them out of the portfolio in favor of less

volatile assets.

Part V: Conclusion

Relative strength strategies have a long history
of delivering market-beating returns. A great
deal of research in this area has been devoted to

models using common stocks. While some studies
show that RS works well using asset class data, the

body of research is not as large.

Our research shows that relative strength is a very
valuable factor for selecting asset classes. When
looking at the relative performance of various asset
classes over an intermediate-term time horizon it is
certainly possible to achieve returns better than stan-
dard, broad-based benchmarks. Achieving these re-
turns often requires patience because relative
strength strategies can get out of synch with the mar-
ket. However, the adaptive nature of relative strength
allows the process to adapt to the changing leader-
ship over time.

Our Monte Carlo testing process also shows that the
disciplined application of the relative strength process
is more important than actual security selection. We
were able to draw ETF’s at random out of a sub-set of
highly ranked securities. Over time it was not impor-
tant which ETF’s were actually selected. When using
a proper time horizon to measure relative strength, all
100 trials outperformed the broad-based benchmarks,
even picking securities at random. This indicates that
investors would be wise to focus on a disciplined ap-
plication of the process rather than spending all of

their time on individual asset class selection.
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Appendix 1: 1 Month Return Factor
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Appendix 2: 3 Month Return Facto
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Appendix 3: 6 Month Return Factor
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Appendix 4: 9 Month Return Factor
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S&P 500 9.85% | -12.06% | -24.60% | 27.02% | 8.99% | 3.00% | 13.62% | 4.24% | -38.91% | 23.45% | 12.78% | 0.00%

Agg Bond 11.62% | 8.45% | 10.25% | 4.10% | 4.38% | 243% | 4.33% | 6.97% | 524% | 593% | 6.56% | 7.86% | 112.36%

60/40 Blend -1.00% | -371% | -982% | 18.48% | 8.30% | 4.00% | 11.12% | 6.22% | -22.06% | 18.39% | 12.13% | 470% | 73.99%

|

Mean 13.36% | -5.95% | -5.62% | 18.21% | 17.56% | 25.22% | 26.68% | 13.18% | 9.59% | 13.73% | 12.44% | -14.75% | 147.53%

Std Dev 212% | 210% | 1.92% | 1.70% | 3.47% | 290% | 355% | 223% | 343% | 270% | 259% | 353%  23.40%

Max 18.90% | -0.50% | 0.18% | 22.00% | 26.38% | 31.43% Ak 33.60% | 17.96% | -0.48% | 19.72% | 19.60% | -6.15% | 219.51%

Top Q | 1494% | 467% | 425% | 19.35% | 19.83% | 27.67% | 29.16% | 14.56% |k -7.77% | 15.54% | 13.84% | -12.67% | 163.76%

Median | 1357% | -588% | 5.88% | 18.18% | 17.58% | 25.45% | 26.96% | 13.48% | -10.25% | 13.57% | 12.29% | -14.74%  146.66%

BotQ | 11.99% | 7.17%  6.74% | 17.25% | 15.03% | 23.16% | 24.27% | 11.75% | -11.18% | 11.94% | 10.57 -17.05% | 128.95%
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Appendix 5: 12 Month Return Factor
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S&P 500 -9.85% | -12.06% | -24.60% | 27.02% | 8.99% | 3.00% | 13.62% | 4.24% | -38.91% | 23.45% | 12.78% | 0.00% | -14.13%
Agg Bond 11.62% | 845% | 10.25% | 4.10% | 4.34% | 243% | 4.33% | 6.97% | 524% | 593% | 6.56% | 7.86% | 112.36%
60/40 Blend -1.00% | -3.71% | -9.82% | 18.48% | 8.30% | 4.00% | 11.12% | 6.22% | -22.06% | 18.39% | 12.13% | 4.70% | 73.99% |
Mean 8.46% | 4.25% | 5.14% | 12.99% | 20.01% | 29.25% | 33.38% | 15.03% | -15.156% | 4.93% | 12.62% | -12.03%  134.75%
Std Dev 1.78% | 1.85% | 237% | 198% | 2.55% | 2.30% | 264% | 231% | 426% | 3.17% | 244% | 3.06% | 2257%
Max 12.08% | -0.42% | 11.38% | 18.09% | 26.46% | 34.30% | 39.23% | 20.58% | -5.53% | 2.87% | 18.17% | -3.23%  199.76%
Top Q 9.45% | -318% | 6.76% | 14.31% | 21.96% | 31.05% | 35.18% | 16.73% | -11.44% | -2.95% | 14.64% | -10.01% | 152.67%
Median 8.62% | -443% | 5.19% | 12.95% | 20.08% | 29.53% | 33.40% | 14.81% | -15.35% | -5.19% | 12.95% | -12.46%  134.67%
Bot Q 741% | 551% | 337% | 11.52% | 18.27% | 27.86% | 31.70% | 13.55% | -18.53% | -7.16% | 10.61% | -14.14%  115.39%
Min 3.49% | -959% | -0.39% | 850% | 13.58% | 22.44% | 26.47% | 10.26% | -24.13% | -11.44% | 6.81% | -18.19% = 93.48%
% Outperf S&P | 100.00% | 100.00% | 100.00% | 0.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 0.00% | 51.00% | 0.00% | 100.00%
% Outperf Bonds | 4.00% | 0.00% | 3.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 0.00% | 0.00% | 100.00% | 0.00% . 82.00%
% Outperf 60/40 | 100.00% | 36.00% | 100.00% | 0.00% | 100.00% | 100.00% | 100.00% | 100.00% | 97.00% | 0.00% | 58.00% | 0.00% | 100.00%
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ppendix 6: 18 Month Return Factor
® %
e
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
® SPX A Agg Bond m60/40 Blend
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ITD
S&P 500 -9.85% | -12.06% | -24.60% | 27.02% | 8.99% | 3.00% | 13.62% | 4.24% | -38.91% | 23.45% | 12.78% | 0.00%  -14.13% |
Agg Bond 11.62% | 8.45% | 10.25% | 4.10% | 4.34% | 2.43% | 433% | 6.97% | 524% | 593% | 656% | 7.86% | 112.36% |
60/40 Blend -1.00% | -3.71% | -9.82% | 18.48% | 8.30% | 4.00% | 11.12% | 6.22% | -22.06% | 18.39% | 1213% | 4.70% | 73.99%
— _—
Mean 477% | -7.70% | 0.88% | 16.43% | 30.86% | 30.15% | 29.15% | 10.58% | -28.53% | -5.86% | 12.79% | -12.86%  82.60% |
Std Dev 1.71% | 2.03% | 2.45% | 184% | 260% | 271% | 337% | 1.88% | 440% | 311% | 203% | 3.00%  17.25% |
Max 821% | -2.38% | 7.48% | 20.40% | 36.56% | 36.56% | 35.54% | 17.01% | -16.34% | 2.12% | 18.34% | -5.72%  127.00%
Top Q 6.15% | 6.18% | 2.32% | 18.01% | 32.87% | 32.09% | 31.62% | 11.64% | -25.37% | -3.91% | 13.93% | -10.63% | 92.58% |
Median 475% | -7.73% | 0.62% | 16.28% | 30.91% | 30.03% | 29.55% | 10.47% | -28.63% | -5.55% | 12.87% | -13.08% | 80.99% |
Bot Q 358% | 9.25% | 0.64% | 15.06% | 29.06% | 28.07% | 27.44% | 9.39% | -31.85% | -8.11% | 11.40% | -14.96% | 70.36% |
Min 0.99% | -12.46% | 6.29% | 11.77% | 24.93% | 23.56% | 20.39% | 5.59% | -38.05% | -13.95% | 7.81% | -20.23% | 41.84%
] e v e e 4 ’ -
% Outperf S&P | 100.00% | 98.00% | 100.00% | 0.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 0.00% | 53.00% | 0.00% | 100.00% |
% Outperf Bonds | 0.00% | 0.00% | 0.00% | 100.00% | 100.00% | 100.00% | 100.00% | 97.00% | 0.00% | 0.00% |100.00% | 0.00% | 7.00% |
% Outperf 60/40 | 100.00% | 2.00% | 100.00% | 16.00% | 100.00% | 100.00% | 100.00% | 98.00% | 8.00% | 0.00% | 67.00% | 0.00% | 72.00%



Appendix 7: 24 Month Return Factor
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

*® SPX A Agg Bond = 60/40 Blend

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ITD
S&P 500 9.85% | -12.06% | -24.60% | 27.02% | 8.99% | 3.00% | 13.62% | 4.24% | -38.91% | 23.45% | 12.78% | 0.00% | -14.13% |
Agg Bond 11.62% | 8.45% | 10.25% | 4.10% | 4.34% | 2.43% | 4.33% | 6.97% | 5.24% | 593% | 6.56% | 7.86%  112.36% |
60/40 Blend -1.00% | -371% | -9.82% | 1848% | 830% | 4.00% | 11.12% | 6.22% | -22.06% | 18.39% | 12.13% |, 4.70% | 73.99% |
|
Mean 3.41% | -5.60% | 2.93% | 14.07% | 29.64% | 26.88%  26.5/% | 10.36% | -33.32% | -0.40% | 19.10% | -8.00% & 91.73% |
Std Dev 1.85% | 1.82% | 2.53% | 2.14% | 4.06% | 3.38% | 3.99% | 2.35% | 3.13% | 2.96% | 2.73% 58% | 19.68%

Max 8.35% | -1.53% | 9.74% | 19.05% | 36.82% | 34.00% | 33.38% | 15.43% | -25.56% | 6.67% | 25.86% | 6 | 142.18% |
Top Q 4.47% | 443% | 477% | 1555% | 32.37% | 29.31% | 30.00% | 11.59% | -31.10% | 1.92% | 20.95% | - 1105.27% |
Median 351% | 541% A& 2.61% | 13.93% | 30.10% | 27.00% | 27.02% | 10.64% | -33.18% | -0.16% | 18.90% | 89.19%

Bot Q 233% | 6.80% | 127% | 12.83% | 28.05% | 24.83% | 22.88% | 9.09% | -35.60% | -2.37% | 17.21% | -10.01% | 78.37% |
Min 3.18% | -11.06% -325% | 7.27% | 1527% | 17.05% | 18.88% | 3.57% | 40.62% | -9.58% | 12.82% | -14.38% 38.98%

1 |
% Outperf S&P | 100.00% | 100.00% | 100.00% | 0.00% | 100.00% | 100.00% | 100.00% | 97.00% | 96.00% | 0.00% | 100.00% | 0.00% | 100.00% 1

% OutperfBonds | 0.00% | 0.00% | 0.00% | 100.00% | 100.00% | 100.00% | 100.00% | 92.00% | 0.00% | 1.00% |100.00% | 0.00% | 14.00%

|% Outperf 60/40 | 99.00% | 16.00% | 100.00% | 2.00% | 100.00% | 100.00% | 100.00% | 95.00% | 0.00% | 0.00% |100.00% | 0.00% | 81.00% |






