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INTRODUCTION / OVERVIEW .» United States Patent

During the 2008 / 2009 Crash we observed that an Smith et al.

extraordinarily high number of active managers (far

more than usual) had underperformed benchmark (54) CORE/SATELLITE FINANCIAL PORTFOLIO
: X : } DESIGN METHODOLOGY, SYSTEM AND
indexes in their respectlve asset classes. As COMPUTER READABLE MEDIUM

downside volatility surged, the volatility of active

managers (the holdings of nearly all of which were (%) Joventors: RrieS. Seifh, Walsriond, WA 15k

Joseph Simko, Sterling Heights, MI

more concentrated) proved to be greater than their (US)
index benchmarks and they lost more value. Since ) S

. . (73) Assignee: Consulting Services Support
their greater downmarket volatility seemed to be Corporation, Troy, MI (US)
correlated with greater losses., we wondered if more (10 Patent No.: US 8,341,060 B2
closely matching index volatilities, but around higher 45, Date of Patent: Dec. 25. 2012

than the benchmark index returns, might produce
better investment results in down markets.

Our patented Core / Satellite

“Core / Satellite” Portfolio Design — | Strategy was the result. 1t was

New Tools to Fine Tune Risk Exposure designed to help fine tune overall
portfolio risk exposure /

Portfolio Two Portfolio One volatilities, in an effort to
Active Managers Index and Index Plus Investments optimize the pOI“[fOliO’S risk /
e return profile, through changing
We can try to do Higher Potential Highs market conditions. The goal: to
this by using our produce “higher highs” and
patent-pending , “higher lows” in comparison
decision assistance | _ ____Higher Mean Return _ | Two ith b h k indi in both
technology to select o with benchmark indices, in bot.
managers that Mean Return— Deviations up and down markets, as
match this criteria 959 illustrated in Figure 1.
Probability
Hizher Potential Lows The success of an 18-month,
down market back test of the
But, what if we could match Index volatilities, strategy following the 2008 /
but at a higher mean return? Figure 1

2009 Crash, and the similar (but
much more rapid) current market
decline, have led us to make knowledge of this strategy and the lessons we learned available.

THE “RISK BUDGET” CONCEPT AND THE PRACTICAL DIFFERENCE BETWEEN
PORTFOLIOS “AS DESIGNED” AND “AS IMPLEMENTED”

In order to understand the strategy and how we are applying it, you need to understand how manager
selection affects the overall risk / return characteristics of investment portfolios — i.e., the difference
between portfolios “as designed” and “as implemented.”

As you are likely aware, portfolios are designed by blending various classes of investment assets, in
the hope that the blend will produce the highest potential return at an amount of risk within the risk

tolerance of the client.! The software typically employed to do this makes use of the average returns
and volatility (of such returns) of the various asset classes, as well as the historical correlation of the
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fluctuations in value of such classes relative to each other. It is important to understand that the
composite risk exposure of a client’s portfolio, as designed, is the product of the correlation (or lack
thereof) of returns and volatility of such returns of the asset classes which make up that portfolio.

But, as implemented, both the composite returns and overall volatility of those returns can, and very
often will, be different (possibly much higher or lower) than the theoretical risk / return profile of the
portfolio as designed. A portfolio takes its final, implemented form as a result of the selection of
mutual funds and/or managers within each of the asset classes comprising the portfolio’s design, and
the performance of these managers can vary widely. Some can significantly outperform the
benchmark index used to measure performance within the asset class but, much more frequently,
actively managed mutual funds and active managers will underperform that benchmark index.
Because of this, the manager selection process is a critical part of trying to ensure that portfolio
performance is truly being optimized at any given level of risk acceptable to the client.

The volatility of the average The important difference between portfolios
returns of each asset class, “As Designed” and “As Implemented”
as embodied by the 1 -

erformance of the index Portfolios, as T .
perfe f implemented, Figure 1
used to represent each such . :

. with composite

cltfss, effectively defines the returns in excess Portfolios “As Implemented” -
“risk budget” of that class. of index returns Portfolios with composite returns below

that of index returns — i.e., with subpar
active managers. The majority that we see
lie within this zone.

In our review of large
numbers of actively

managed institutional . .

tfoli found that <«—— Active Management — The composite
portiolios, we Ioun a a 1 results of active managers can be better, but are
large percentage Chromcally too often worse than composite index results

underperform their

Return

The “Efficient Frontier” — Portfolio Design — The highest composite

composite benchmarks. passive (index-based) return for any given blend of asset classes / asset allocation
More often than expected, - >
this underperformance Risk (standard deviation)

appeared to have been caused by managers with lower than benchmark index returns and also lower
than index volatilities (although subpar returns and higher than index volatilities were also frequently
observed). This appeared especially true in the up-market years preceding the 2008 / 2009 Crash and

appears equally true of the most recent up-market period which has just abruptly ended.

Prior to the 2008 / 2009 Crash, we considered this to be the result of flawed manager selection. In such
cases, we observed that some managers were not using the full “risk budget” of their respective asset
classes. “Risk budget” was defined as the risk exposure a client implicitly accepts by including those
asset classes within the client’s portfolio. In other words, these managers appeared to be too
conservative and, by investing at a level of risk below that which the client had implicitly accepted,
were underperforming as a result. Worse yet were underperforming portfolios in which managers had
produced less than passive index returns, with volatilities higher than their benchmarks.

Prior to the 2008 / 2009 Crash, we focused on developing a decision-assistance technology to enable
our advisors to comparatively evaluate hundreds of money managers and thousands of mutual funds.
The goal was to enable them to identify which mutual funds and money managers had proven best
over time at producing the “composite investment effect” desired by their clients. The resulting
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technology, for which we were granted a U.S. Patent, uses hierarchically arranged and weighted blends
of performance parameters to profile the “composite investment effect” that most closely matches the
needs, goals, and preferences of both institutional and individual investors. It worked exceptionally

well and permitted the optimization of investment selection in a

way never before possible (hence the granting of the Patent). a2 United States Patent
Smith et al.

However, in the run up to the 2008 / 2009 Crash, we observed

more weight being placed on return-related factors and less on (54) DECISION ASSISTANCE PLATFORM

. . . CONFIGURED FOR FACILITATING
risk-related factgrs. This .led to the selectloq of mutual funds FENANCIAL CONSULTING SERVICES
and managers with exceptional returns (consistently above

. . . (75) Inventors: Fric S. Smith, Waterford, MI (US);

benchmark indexes during the extended up-market period) but Joseph Simke, Sterling Heights, M1
often with higher than index volatilities. Not surprisingly, when (=)
the markets “crashed,” we began to see that managers with (73) Assignee: Consuliing Services Support

e : : ) Corporation, Tray, MI (US
lower volatilities were quite often losing less value than their S

peers and benchmarks. And, even with lower weights placed on (10) Patent No.: US 7,711,623 B2
risk-related factors, those managers began to rise in the (s) Date of Patent: May 4, 2010

rankings.! The technology worked, but with a lag the length of
which was determined by the amount of weight placed upon longer versus shorter-term factors (e.g., 1
year vs. 3 year vs. 5 year average returns). Those with higher weights on shorter-term factors were
seeing faster ranking shifts and were able to more quickly adjust to 2008 / 2009 market declines.

Nevertheless, the tendency of clients and their advisors to increase emphasis on return-related factors
(in the weightings used) during the pre-Crash up market period, resulted in increased risk, the selection
of managers with more “concentrated” holdings, and greater losses. Interestingly, in 2 — 3 standard
deviation down market selloffs, index funds appeared to do better than the vast majority of mutual
funds and money managers with more concentrated investment holdings. One likely reason is their
“broader wingspan” — they’re in literally “everything” within the class.

As market volatility and investor losses surged to unprecedented levels in 2008, we began to focus
attention on the following question: “Would it be possible to dampen the downside risk potential of
client portfolios without overly constraining the upside potential of the portfolio in the process? The
results of this period of study and reflection are described below.

UNDERSTANDING OUR PATENTED CORE / SATELLITE METHODOLOGY

As commonly understood, the “Core / Satellite” investment methodology is typically used by very
large funds — often in the tens of billions or more in size. It involves investing in a “passive core”
index fund (often the majority of funds within the asset class) with some smaller portion being
allocated to one or more active “satellite” investment managers. The reasoning is that it would be very
difficult (if not impossible) to place billions of dollars with individual active managers without
adversely affecting their ability to effectively deploy such large amounts within their strategies.

Our Core / Satellite Methodology is not designed for such ultra-large investment pools. Instead, it is
focused on smaller institutional and individual investment portfolios, from hundreds of millions to as
low as tens of thousands. The key difference is that, rather than using a “passive core,” our patented
Core / Satellite Methodology uses an “active core.” 1t was designed to help fine tune portfolio risk
exposures without unduly dampening the upside potential of client portfolios, with the goal of
producing better results than passive benchmark index-based investments.
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To understand this unique strategy and how we are applying it, it is necessary to understand the
difference between how we define and select “Core” and “Satellite” managers, and the “investment
effect’ each selection methodology is designed to produce.

Core Manager Selection: The “investment effect” we desire from a “Core” manager is exposure to the
investment potential of the asset class. While using the full “risk budget” inherent in that asset class,
we are looking to achieve a higher average return than that of the passive benchmark index. This is
the difference between our Core / Satellite strategy and the original passive Core / Satellite strategy.

In our methodology, in order to qualify for consideration as a “Core” Manager within any asset class,
mutual funds and managers must meet the following two requirements (i.e., Core “filters”):

1. They must have an investment style and holdings reasonably consistent with (though not
necessarily identical to) that of the benchmark index for the asset class — i.e., “specialty”
or narrowly niched/sectored managers would be eliminated from consideration, and

2. The historic volatility of such managers must be similar to that of the benchmark index
for that asset class — e.g., 25% more or less than the volatility of the benchmark index.

Thus, the search for Core managers will typically be “constrained.” ! The universe will be narrowed to
managers that vary above or below the volatility of the benchmark by some selected percentage (e.g.

plus or minus 25%). After a
universe of qualified
candidates has been selected,
they will be scored and ranked
using our patented decision-
assistance technology, with a
weighted-blend of performance
parameters determined by the
investment advisor (perhaps
with the participation of the
client). The goal is the
identification of mutual funds
or managers that will provide
the portfolio with similar
volatility / risk exposure, but
with potentially better
composite performance
(including prospects for higher
average returns), in comparison
with the passive benchmark for
that asset class.

Figure 3 represents the General
Bond manager universe at

 5Yr Annualize% Rate of Return N

-

fERanked #1

[]

)

Ranked #3

General Bonds “Core” Analysis

Ranked #2

Constrained Search

Managers within the red vertical boundary lines are
those that have average volatilities between 25% more
or less than the average volatility of the benchmark
index for the asset class — the 224 of the two “filters”
that constrain a Core manager search. We refer to this
as “banding” the manager search.

Disqualified
® Qualified-Core
+ Index

8 10 12 14

Notice also that there are a number of orange
managers within the vertical boundary lines. These
are managers that are “disqualified” under the 15t of
the two “filters” that constrain Core manager searches.

Figure 3

5 Yr Annualized Standard Deviation

(Volatility)

around the time of our post-Crash patent application. Here the above two Core “filters” are applied to
disqualify more narrowly niched funds as well as funds 25% more or 25% less volatile than the index.
Those disqualified are those in orange. The universe of qualified funds are those in green.
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Satellite Manager Selection:

. General Bonds “Satellite” Analysis
In contrast, as shown in Figure

8 T Unconstrained Search

4, Satellite managers are

selected using broader asset Conservative @

class definitions. This would 6 [ Satellites P

. . . . Aggressive i

include (if desired) specialty or Satellite Figure 4
narrowly sectored managers 44

that would have been excluded g CManagers lying along the blue line boundary are those 't
in the Core manager selection gz | th.at have produced the hig.hest.avemge returns ‘_"'t fhat
process. It would also include 3 Py given flmount of average risk (t.g., star.tda.m‘ deviation).

. . < 0 . For clients whose manager selection criteria place more
managers with volatilities :40 = "_ g weight on returns, the “aggressive satellite” would have
outside of the percentage -d;a 2 'ﬁ';' ¢ | the highest score and rank. Conversely, for clients
limitati d in the C = o R placing more weight on risk minimization factors, the

lmitations us; 1 the Lore .E_,’Z ] . § “conservative satellites” would have the highest score ?
search analy51s. :E and rank. Notice that some of the green (Core
Ll H Pc 6 i
= candidate) managers also appear along this “frontier
As illustrated in Figure 5, the v, ] line.” These managers might well be the highest
li lecti Satellit, scoring and ranking managers in an “unconstrained”
8oai n setecung a oate l.e. (i.e., Satellite) search for clients that place more nearly
manager would be to position A1 equal weight on risk and return-related fuctors.
some portion of the portfolio to Disqualified o O O
better adapt to and benefit ¢ Qualified-Core
+ Index
. 8 L
f rom .C.h ang. ll’lg. mark el: 5 Yr Annualized Standard Deviation
conditions, by increasing (Volatility)

exposure to sectors coming
into favor while reducing exposures to sectors that are dropping from favor in the markets.

As can be seen here, Satellites can be either more aggressive than the Core (i.e., have potentially
greater volatility and returns) or less aggressive (i.e., with less volatility and possibly less return
potential than the Core).
“Core / Satellite” Portfolio Design —

New Tools to Fine Tune Risk Exposure When would a less aggressive Satellite

be desirable? The answer is in

( markets in which downside volatility
atellite Higher Volatility 1S increasing (as was the case in the 3™

Sectors /Styles quarter of 2008) and within the last
i ' @!lite

Figure 5

three weeks of March 2020.

Up Markets / . .
More Aggressive During down market periods, a more
- conservative Satellite (i.e., a Satellite
Less Aggressive / . .
Down Markets less aggressive and less volatile than

the Core) would tend to lose less
money than the Core. And, during
such periods, having one or more
Satellites of that type within the asset
class could tend to improve overall
performance of the portfolio by
helping to reduce both the downside volatility and investment losses. All of this is aimed at producing
the desired result illustrated in Figure 1 — “higher lows” in down markets, as well as “higher highs”
in up markets.

Lower Volatility
Sectors / Styles
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Because Satellites, by design, are intended to help a portfolio adapt to changing market conditions,
they may be changed more often and rapidly than Core funds/managers. Because of this, the
performance parameters and weightings used to score and rank Satellite funds/managers need not
be identical to those used to score and rank Core funds or managers and may be designed to be
potentially more time sensitive to changes in the investment environment of the asset class.

The speed with which changes in relative rank will take place will be directly dependent upon how
much weight is assigned to shorter-term performance parameters as opposed to longer-term
parameters. Greater weight on shorter term performance parameters will tend to produce steeper and
more rapid declines in the relative rankings of mutual funds and managers not adapting well to the
then- changing market conditions. There is, however, no “one size fits all” approach or strategy in
this — and, looking ahead, one is certainly not being suggested here. On the contrary, more
aggressive investors (with more aggressively designed and configured portfolios), may well wish to
build in a greater degree of sensitivity to changes in sector/style performance within various asset
classes. More conservative investors may wish to have fewer or no Satellite positions at all.

CORE / SATELLITE BLENDING OF STRATEGIC AND TACTICAL ASSET ALLOCATION

Prior to our experiences in the 2008 / 2009 Crash, if asked our position in the ongoing strategic versus
tactical allocation debate, we would have said that “we believe in strategic allocation and do not advise
trying to time the markets by attempting to tactically allocate.” We felt that “tactical allocation” was
most appropriate at the money manager level. Managers with demonstrated tactical allocation skills
(e.g., deciding which sectors to over-weight and which to avoid) were one of the skills that would
result in their rising to the top of our rankings. In that way, our periodic decision technology-based
scoring and ranking of managers did incorporate a tactical allocation effect — albeit limited to
tactical manager-related shifts within broadly defined strategic asset classes.

We still believe that attempts to tactically allocate / time the market at the client or investment advisor
level are very difficult and generally unwise. Nevertheless, we believe the use of the Core / Satellite
structure described above could prove useful. 1t takes our belief in tactical allocation at the manager
level, and explicitly recognizes and implements it in Satellite manager selection. Using broader asset
class definitions, allowing narrowly niched sectors and styles, allowing broader ranges of volatilities,
and potentially increasing the emphasis on shorter term performance parameters, will produce
“tactical” mutual fund and manager shifts. This can and should be expected as sectors/styles come into
and lose favor within the asset classes in which Satellite managers are positioned.

We believe the strategic-versus-tactical allocation debate tends to foster the misimpression that the
choice is between two mutually exclusive approaches. But, to us, they do not appear to be mutually
exclusive. We believe that each has its own distinct advantages, and that our “Core / Satellite”
strategy accomplishes a unique® and very practical blending of the best aspects of both.

OUR CORE/SATELLITE STRATEGY FACILITATES PORTFOLIO REBALANCING

For many investors, the traditional rationales or periodic rebalancing — reallocating investment assets
from asset classes that have outperformed to those that have underperformed — while appearing logical,
also seems counterintuitive. Although appearing to result in “selling high” and “buying low”, it also
seems to result in rewarding poor performance while penalizing superior performance.
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Our Core / Satellite Strategy helps to address
this objection and resulting client reluctance to
rebalance in two uniquely important ways. In
any asset class in which there is a Core / Satellite
structure, one manager will, at any given time,
typically be outperforming the other. As a
result, the better performing manager (whether
Core or Satellite) will come to manage a greater
percentage of the investment assets within that
class. This will, in practical effect, produce an
automatic daily “dynamic reallocation”
between the Core and Satellite managers within
the class (as illustrated, in Figure 6, by the white
double pointed arrow within the blue wedge).
This growth effectively rewards the better
performing manager with a higher percentage of
assets within the class while the poorer
performer is penalized by having its share of the
assets reduced relative to the other — not vice versa as in traditional rebalancing scenarios.

Figure 6

N

But what about rebalancing between asset classes? Here, too, our Core / Satellite strategy offers a
unique and intuitively satisfying solution. As described above, in an asset class with at least one
“Core” and one “Satellite” manager, one will tend to outperform the other over time — and this effect
can be expected both in asset classes that are growing and those that are declining in relative value.
This phenomenon creates a unique opportunity for rebalancing between asset classes that does not
necessarily involve rewarding the poorer performer and penalizing the better performer.

If, for example, the asset class represented by the blue wedge, had grown disproportionately large
relative to the asset class represented in orange, and a rebalancing of assets from the blue class to the
orange one is desired, we would have a number of choices as to how this could be done. Funds from
the blue Satellite could go to either the orange Core or Satellite, or from the blue Core to either the
orange Core or Satellite. Most might choose to transfer assets from the poorer performer of the two
blue asset class managers to the better performing of the two orange asset class managers.

NOTES REGARDING HOW TO PRACTICALLY APPLY OUR CORE/SATELLITE STRATEGY

Prior to the creation of our Core / Satellite Strategy, all client portfolios in which managers/mutual
funds had been selected through the use of our decision-assistance technology (and with broadly
defined asset class definitions), could now be considered to be 100% Satellite portfolios." In the
extreme stress test provided by the 2008 / 2009 Crash, these 100% Satellite portfolios did in fact
adjust to changing market conditions. But, they did so with varying time lags. The lengths of such
lags were largely dependent on the degree of weight placed upon shorter-term versus longer term
performance parameters. The demonstrated ability of 100% Satellite portfolios to adapt to changing
market conditions would tend to support the conclusion that they might well be the preferred portfolio
configuration for those clients wishing the maximum of composite investment effects in both up and
down markets. But, in order to truly do so with less of a time lag through transition periods, one might
need to place a greater emphasis on shorter term performance parameters.
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The highest scoring funds resulting from the factor weightings used in our decision-assistance
technology have quite often tended to be “outliers” — those with composite performance that is truly
exceptional. Top scoring managers in up markets often tended to be those with higher volatilities than
average for their asset classes, but often with much higher average returns. In contrast, in down
markets, the top scoring managers often tended to be those with significantly less than average
volatility and losses. Yet, missing between these two desirable extremes is anything in the middle.

While employing 100% Satellite portfolios to try to maximize the performance potential of each asset
class may well be a useful and desired strategy for investors who are very aggressive or very
conservative, that strategy may not be optimal for those whose investment goals are more moderately
positioned. For example, the Investment Policy Statements of many institutional portfolios are quite
often found to have descriptions of performance goals stated in the following general way: “we wish to
meet our actuarial target” and “exceed the returns of our benchmark indices” (often by no stated
margin). Moreover, risk tolerance is often generally expressed in terms of a desire to minimize the
chances of losing principal and, more specifically, it is sometimes expressed as a desire to have overall
portfolio and manager volatilities not substantially exceed their benchmark indices.

Interestingly, for such clients, maximizing the return potential of their portfolios is typically not the
goal. Instead, their goal is to achieve the needed level of returns without exceeding the general average
risk exposure of the portfolio allocation — a more moderate “middle path” that 100% Satellite
portfolios may not be well designed to produce. Are there individual investors that might have
similar, more moderate investment goals? We believe there are. And while more equally balanced
weightings structures in our manager selection process might well have produced Core-like mutual
funds and managers for such clients, adoption of an expressly designed Core / Satellite (or even all
Core) strategy would appear to leave less to chance in ensuring that appropriate managers are selected.

In making this important distinction, it is also important to understand that, unlike the passive Core
strategy, in which the Core investment never changes, what is being employed here is an “active
Core” strategy, in which managers will change. Because Core manager selection also makes use of
our patented decision-assistance technology, here too mutual fund / manager selection is dynamic.
As market conditions change, Core manager rankings can be expected to change as well.

It is also quite important to understand that adding a Core component to any asset class will, by
definition, tend to moderate the investment results of that class in the following significant ways. For
aggressive investors, adding a Core component will tend to proportionally reduce the upside return
potential of the asset class. It could also tend to proportionally reduce the volatility and loss potential
of the asset class (perhaps especially in transition periods). Conversely, for conservative investors,
adding a Core component will tend to increase the return potential of the asset class and, to some
extent, perhaps its volatility/risk as well (as the “risk budget” of the class is more completely used).

The percentage allocations between Core and Satellite can vary quite widely in order to best meet the
needs and goals of individual clients and may vary further between asset classes for the same client.
Some clients may decide that a Core / Satellite structure makes sense for them in only one or two
classes, while others may wish such structures in all or none of their asset classes. The ability of the
advisor and client to select the percentage of any asset class to invest in a Core versus a Satellite
mutual fund or manager — the ability to blend the two, from a very small proportionate exposure to the
Satellite to a very large exposure — gives a new range and level of control. And that blend can also be
modified over time as the markets and the investment goals and preferences of the client change.
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There simply is no “one size fits all.” Core / Satellite structures are not necessarily for every client
and should not be employed automatically. As stated earlier, our Core / Satellite Strategy was
designed in a period of significant market uncertainty following the worst investment losses in
decades. It was designed to dampen overall portfolio volatility, especially downside volatility, while
not “unduly” dampening the upside potential of client portfolios."' It is important to take the time to
think through the advantages and limitations of this new design technique, to ensure that, if and to
the extent that it is implemented, it truly matches the client’s needs and goals.

CONCLUSION

At no time in the memory of all but perhaps the oldest living investors, have investment losses been as
severe as those experienced in the 2008 / 2009 Crash. But, the current even more dramatically rapid
market declines are reminders of that period and prompt us to look back at lessons learned. What lies
ahead could ultimately be an equally dramatic, time-compressed rebound. But, until then, the possibly
exists of even more severe losses. Only “time will tell.” We believe this unique Core / Satellite
Strategy will help advisors and their clients be better prepared for either eventuality.

We viewed the development of our patented Core / Satellite Strategy during that especially trying
period as an important breakthrough. Coming at a time in which investor anxiety and uncertainty
was still high and tolerance for additional investment losses was quite low, this strategy helped to
instill a great sense of confidence and control in both advisors and their clients. It kept many from
making ill-considered, precipitous moves into non-diversified, “all cash™ positions that compounded
losses in value as markets began to rise. The risk of such non-diversified, all-cash positions may be
even greater if the ultimate recovery from current market drops is as rapid as those drops have been.

During the patent application process, our back-testing focused on the entire 18 months of the 2008 /
2009 Crash, a period with no positive quarters. We found that the application of a 100% Core
strategy (described above) outperformed all other available manager selection methodologies known
to us, including: passive / index-based investments, 100% “Satellite” selection methodology (using our
patented decision-assistance technology for Satellite manager selection), as well as blends of the Core
with Satellite selection.

Decision Technologies Corporation is pleased to now be introducing this patented “Core / Satellite”
portfolio design capability and the patented decision-assistance technology on which it is built. With
it, advisors will have an additional, practical way to enhance both mutual fund and manager selection
by further “fine tuning” risk exposures of their clients’ portfolios through these enhanced design and
selection methodologies in both up and down markets.

For more information, please contact Eric Smith, Chairman & CEO
Decision Technologies Corporation / eric@decisionengines.tech / 248-797-0500
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ENDNOTES

I “Classical” portfolio design starts with ascertaining a client’s tolerance for risk and then aims to design a portfolio that
optimizes potential returns at that level of acceptable risk — in other words, the design of portfolios is classically “risk
driven.” In the application of our “Core/Satellite” design methodologies, we begin in the same way.

I Their lower volatilities, which had often appeared to be a cause of significant underperformance in prior up-market
periods, were now often producing better than index returns in then current down-market periods. Exceptional managers in
up markets were, in many cases, unable to adapt quickly enough to down market conditions (or unable to adapt at all).

i Sometimes a normal, unconstrained scoring and ranking will produce a result in which the highest ranked managers are
also very close to benchmark index volatilities and have investment holdings reasonably consistent with that of the
benchmark as well. In such cases, the resulting managers could, in practical effect, be considered “Core” managers despite
the fact that their selection did not result from a “constrained search” — such a search, in that case, being unnecessary as the
results would (in the event it were to be performed) produce essentially the same result.

¥ We believed our “Core/Satellite” strategy to be available nowhere else, and that it was sufficiently unique and valuable to
merit the filing of an additional patent application. The granting of that patent confirmed our belief.

v An arguable exception to this perhaps overly broad generalization would be that, in practical effect, the performance
parameter weightings used for conservative and risk-averse clients might well have tended to produce manager rankings
similar to what might have been produced through the application of the “Core” manager selection methodology described
above.

v Nevertheless, they will have the tendency to dampen the upside potential of aggressive portfolios and may also tend to
increase the risk of extremely conservative portfolios.
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