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ABSTRACT

A method for generating a maintaining a bench mark using a long/short investment strategy
may involve generating a benchmark by selecting a group of securities from a broad-base index,
evaluating the securities included in a benchmark, and monthly rebalancing the benchmark using a
long/short investment strategy. The method may also include determining the value of the index and
publishing the value of the index as a benchmark for long/short investment (10) portfolios. The value
of the index may be determined periodically, daily, dynamically, or every 15 seconds. The securities
included in the broad-base index may form a universe of eligible securities and be ranked monthly.
Also, a method for generating and managing a passive long/short investment portfolio that closely
correlates with a passive long/short benchmark, and using a passive long/short benchmark to

rebalance a portfolio.
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ACOMPUTER SYSTEM AND METHOD FOR GENERATING AND MAINTAINING A
FINANCIAL BENCHMARK

Related Application
This application is a divisional application of Australian application no. 2014203233, the
disclosure of which is incorporated herein by reference. Most of the disclosure of that application 15
also included herein, however, reference may be made to the specification of application no.

2014283233 as filed to gain further voderstanding of the tnvention clatmed berein,
FIELD OF THE INVENTION

The present invention relates to a financial benchmark, More particularly, the present
mvention relates to a computer implemented financial benchmark, and products based on a long/short

nvestment strategy.
BACKGROUND OF THFE INVENTION

In the financial sector, varicus stock market indexes are used to determine mvestor sentiment
and to assess the performance of various sectors of the market, such as stocks of individual companies,
mutoal funds, professionally managed portfolios, etc. Some stock market indexes, such as broad-base
indexes, are used to assess the performance of the entire stock market, for example, to determine the
overall state of the economy. These broad-base indexes are commonly used as benchmarks in

assessing the performance of professionally managed mnvestment portfolios, mutual funds, ctc.

Some of the most commonly quoted broad-base indexes are the S&P 300 Index, the American
Dow Jones Industrial Average, the Russell 2000 Index, the British FTSE 106, the French CAC 40, and
the Hong Kong Hang Seng Index, among others. These indexes cach utilize different criteria to assess
the performance of the relevant stock market. For example, the Dow Jones Average is a price-
weighied imndex in which only the price of each component stock is considered to determine the value
of the index, while the Hang Seng Index is a market- value weighted index that factors in the size of a

company as well as the stock price of that company.

The S&P 500 Index refers to a value weighted broad-base index that tracks the performance
of stocks from 500 companies chosen by Standard and Poor's according to vartous criteria. Standard
and Poor's also maintain other broad-base indexes, including the S&P 1500 Index and the S&P Global

1200 Index.

A financial portfolio refers to a collection of investments, includmg stocks, bonds, options,
futures contracts, real cstates, mutual funds, shares in other portfolios, or other items expected to

retain their value over time. Financial portfolios may often be maintained or managed by individual
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wmvestors, financial institutions, or professional investment managers. To limit losses and to maximize

returns, some financial institutions conduct their own investraent analysis.

There are several methods of assessing the return of a financial portfolio. A traditional method
is based ondy on the price of the securitics in the portfolic. However, such a traditional method s
often not an accurate assessment of the true performance of the portfolio. The price of the investment
assets 1 the portfolio may fluctuate over time, based on the sentiment of other investors or the health

of the economy as a whole.

Another method for assessing the retarn may be to compare the performance of a portfolio to
a benchmark. The S&P 500 Iudex, for example, {8 3 coramondy used benchmark to assess the return of
varnous portfolios. For example, if a professionally managed portfolio returns 3% over a certain
period, and the S&P 500 Index returns 1%, the professionally managed portfolio cut-performed the

benchmark by an active retum of 2%.

One of the fastest growing areas in institutional investiment managemend is the so-called
fong/short strategy, such as the “130/307 class of strategics, in which the short-sales constraint of
traditional long-only portfolio 1s relaxed. Fueled both by the hastorical success of long/short equity
hedge funds and the increasing frustration of portfolic managers at the apparent impact of long-only
constraints on performance, 130/30 products have grown to over $75 billion in assets by 2007 and

could reach $2 tnllion by 2010

Despite the increasing popularity of such strategies, there is still considerable confusion
among managers and wvestors regarding the appropriate risks and expected retorms of 130/30
products. For example, by construction, the typical 130/30 porifolio has a leverage ratio of 1.6-t0-1,
unlike a long-only portfolio that makes no use of leverage. Leverage is usually associated with higher-
volatility returns; however, the typical 130/30 portfolio's volatility is comparable to that of its long-
only counterpart, and its market beta is approximately the same. Nevertheless, the added leverage of a
130/30 product suggests that the expected return should be higher than its long-only counterpart.
However, it 1s difficalt #0 3ssess by how mauch the expected return is higher. By definttion, a 130/38
portfolio holds 130% of its capital in long positions and 30% i short positions. Theretore, it may be
viewed as a long-only portfolio plus a market-neutral portfolio with long and short exposures that are
30% of the long-only portfolic’s market value. However, the active portion of a 130/30 strategy is
typically very different from a market-neuntral portfolio. Hence this decomposition is, in fact,

IBAPPIOPTALS.

These umigue characteristics suggest that existing mdexes such as the S&P 506 Index and the

Russell 1000 are 1nappropriate benchmarks for keveraged dvnamic portfolios such as 130/30 fands.
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SUMMARY OF THE INVENTION

The prosent invention relates to a benchmark and method of providing a benchmark fora
long/short mvestment portfolio that incorporates the same leverage constraints and portfolio
construction algorithms as 130/30 funds, but 1s otherwise transparent, investable and passive. The
present invention also relates to a computer implemented system for generating and maintaining a
benchmark for a long/short mvestment portfolio, a computer implemented system for matntaming a
portfolio that carrelates closely to such a benchraark, and methods of using the foregoing. The present
invention also relates to a method for recommending or executing computer-assisted financial
mstraraent transactions that involves running a query against such a benchmark, and a method for
generating and managing a passive long/short investment portfolio that closely correlates with a

passive long/short benchmark.

The benchmark may be a passive but dvnamic benchmark including a standard 130/30
strategy using well-known and/or publicly available factors to rank stocks and standard methods for
constructing 103/30 portfiolios based on these rankings. Based on this strategy, two types of indexes
may be produced: an investable index and a "look-ahead" index, in which the former uses only prior
information and the latter uses realized returns to produce an upper bound on performance. One
130/30 strategy may involve rebalancing the constituent stocks of the benchmark on a periodic basis,
producing over time a benchmark time-series of returns. The constituent stocks may be rebalanced
according to any periodic basis, including weekly, monthly, quarterly, semi-annually, etc. Because
only information available prior to each rebalancing date is used to formulate the portfolio weights,
the index is a truly investable index. The data and the algorithm for determining the constituent stocks
of the benchmark may be provided to the investors. Thus, the index may be passive and transparent as

well as investable.

In a first broad aspect the invention provides a computer-implemented method for maintaining
a benchmark using a long/short investment strategy, the method comprising:

periodically evaluating securities in a benchmark portfolio by ranking each security in the
benchmark portfolio using a ranking unit;

periodically rebalancing the benchmark portfolio based on a long/short investment strategy by
determining the number of shares of each security to be included in both a long and a
short position in the benchmark portfolio using a portfolio constructor unit, wherein the
long position includes a predetermined number of top-ranking securities and the short
position includes a predetermined number of bottom-ranking securities;

calculating a value of the benchmark portfolio; and

publishing the value of the benchmark portfolio as a benchmark index for a long/short
investment strategy.
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In a second broad aspect the invention provides a computer-implemented method for
generating a passive long/short benchmark, comprising:

obtaining, using a server, alpha forecast factors for each security found in a set of eligible
securities;

inputting the alpha forecast factors, using a server, into a long/short investment strategy
optimizer unit to determine which and how much of each security from the set to include
in a long position and in a short position for the benchmark portfolio; and

generating the benchmark portfolio with the securities identified by the optimizer unit using a

portfolio constructor unit.

In a third broad aspect the invention provides a computer-implemented method for generating
and managing a passive long/short investment portfolio that correlates with a benchmark, comprising:

creating a portfolio of securities, using a portfolio constructor, based on a benchmark that uses
a long/short investment strategy;

monthly evaluating each security in a collection of eligible securities using a valuation unit to
determine the number of shares of each security to be included in both a long position and
a short position for the portfolio;

monthly rebalancing the portfolio to correlate with the benchmark; and

offering a portion of the portfolio to an investor,

wherein the monthly evaluating involves using expected return estimating factors for each of

the securities.

In a fourth broad aspect the invention provides a system, comprising:

a data storage;

an expected return forecasting unit that predicts performance of one or more securities in a
benchmark portfolio; and

a long/short investment strategy rebalancing unit configured to rebalance the benchmark
portfolio and to determine the number of shares to be included in both a long position and
a short position of the benchmark portfolio using an input from the expected return
forecasting unit,

wherein the rebalancing unit is configured to rebalance the benchmark portfolio monthly.

In a fifth broad aspect the invention provides a tangible, computer-readable medium storing
instructions executable by a processor, the instructions comprising:
creating a portfolio of securities using a long/short investment strategy;
monthly evaluating the securities of the portfolio; and
monthly rebalancing the portfolio using a long/short investment strategy by determining the
number of shares of each security to be included in both a long and a short position in the

portfolio,
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wherein the evaluating involves using expected return estimating factors involving each of the
securities' traditional value; relative value; historical growth; expected growth; profit
trend; accelerating sales; earnings momentum; price momentum; price reversal; and small

size.

In a sixth broad aspect the invention provides a computer-implemented method for
transforming information about the performance of a predetermined group of securities into a
transparent, investable, and passive long/short benchmark index, the method comprising:
ranking each security in a predetermined group of securities, based on the calculated return
10 for each security, using a ranking unit;
determining the number of shares to be included in the index for each security in both a long
and a short position for the index using the constructor unit, wherein the long position
includes a predetermined number of top-ranking securities and the short position
includes a predetermined number of bottom-ranking securities;
15 calculating, using a valuation unit, a final value for the index based on a current price and
number of shares for each security in the index; and

providing the final value of the passive long/short benchmark index.
BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings, which are incorporated herein and form a part of the
20  specification, illustrate the present invention and, together with the description, further serve fo
explain the principles of the mvention by describing a number of embodiments of the present
mvention.
FIG. 1A 1s a schematic diagram of a computer network including a device for maintaining a
benchmark according to an embodiment of the present invention.
25 FIG. 1B is a schematic diagram of a computer network mcluding a device for maintaining a
benchmark according to an embodiment of the present invention.
FIG. 1C 15 a schematic diagram of a computer network including a device that maintaing an
underlyving portfolio for a benchmark according to an embodiment of the present invention.
FIG. 2 18 a flow diagram depicting a method of generating and maintaining a benchmark
30  according to an embodiment of the invention.
FIG. 3 1s a flow diagram depicting a method of generating and maintaining a benchmark
according to an embodiment of the invention.

FIG. 4 1s a flow diagram depicting a method of maintaining a benchmark according to an

embodiment of the invention.
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FIG. 5 1s a schematic diagram depicting units of a computer system that maintains a
benchmark according to an cmbodiment of the invention.

FIG. 6A 1s a schematic diagram depicting units of a computer system that maintaios a
benchmark according to an embodiment of the invention.

FIG. 6B is a schematic diagram depicting units of a computer system that maintains a
benchmark according to an embodiment of the invention,

FIG. 7 18 a graph depicting the camulative returns of a passive 130/30 Investable Index

according to an embodiment of the invention to that of other broad-base indexes.

FIG. B 1s a table summarizing statistics for monthly returns of 130/30 Investable and Look-

Ahead Indexes according to an embodiment of the investion.

FiG. 9 18 a table simmarizing the annual geometnically compounded returns of a €5 136/30

{avestable Index accordingly to au emabodiment of the mvention.

FIG. 10 is a table summarizing the monthly returns of a passive 130/30 Investable Index

according fo an embodiment of the invention.

FIG. 11 1s a table summarizing the correlations of 130/30 Investable and Look- Ahead

{adexes to various market and hedge-fund indexes according to an embodiment of the invention,

FIG. 12 is a table summarizing the monthly turnover and annualized tracking error for a

passive 130/30 Investable Index according to an embodiment of the invention.

FIG. 13 is a table summarizing a monthly turnover and annualized tracking error for a passive

130/30 Investable Index according to an ernbodiment of the invention.
FIG. 14 is a table summarizing the turnover rate of various S&P indexes.

FIG. 13 i3 a table sumomarizing the number of securities held long and short each roondh in a

passive 130/30 Investable Index according to an embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION

Specific embodiments of the present invention are now described with reference to varicus
figures. While specific embodiments are descnibed, it should be anderstood that this s done for
ilinstrative purposes only. A person skilled in the art will recognize that other configurations may be

used without departing from the spirtt and scope of the present invention.

Utilizing an algorithm or dynamic portiolio as an index is a significant depariure from the
norm. Existing indexes, such as the S&P 500 Index, are baskets of securitics that change only

occasionally — not dyvnamic trading strategies requiring monthly rebalancing. Indeed. the very idea of
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monthly rebalancing is at odds with the passive buy-and-hold ethos of indexation. The dynamic
strategy of the present invention may be considered passive because the rebalancing algorithim is

sufficiently mechanical and easily implementable.

Some embediments may be directed to a passive benchmark for long/short financial products
that utilizes a 130/30 investment strategy to determinge the constituents of the benchmark —nota
static or “buy-and-hold” basket of securities like the S&P 500 Index. Such an index may have at least
two distinct functions: (1) a passive benchmark against which active managers may compare the
performance of their portfolios, and (2} a transparent, investable and passive portfolio that has a

risk/reward profile which appeals to a broad range of investors.

A key concept in these two functions 1s the term “passive”, which most investors and
managers equate with low-cost static buy -and-hold portfolios. However, a functional definition of
passive may be more general: an investinent process is called “passive” if it does not require any
discretionary human intervention. Thus, a benchmark that does not require discretionary inputs of a
human being to choose which securities should be included 1n the benchmark during the rebalancing
mav be referred to as a passive benchmark. In the 1970s, this notion of passive investing would have
implied a static value-weighted portfolio. But with the many technological innovations that have
transformed the financial landscape over the last three decades — for example, automated trading
platforms, electronic communications networks, computerized back-office and accounting systems,

and straight-through processing — the meaning of passive investing has changed.

Some embodiments are directed to a passive index that involves a mechanical investment
process that leads to a standard 130/30 portfolio. There may be two basic components to a 130/30
strategy: forecasts of expected returns or “alphas™ for each stock in the portfolic universe, and an
estimate of the co variance matrix used to construct an efficient portfolio. Some embodiments may use
a set of 10 composiie alpha factors covering 3 broad range of vahuation reodels ranging from
investineni stvle to technical indicators. A simple equal- weighted average of these 10 factors may be
used as a generic expected-return forecast. Also, a covariance matrix may be used to construct a mean-
vartance efficient portfolic. Forther, an upper bound on the performance of 3 130/30 portfolic may be
calculated as a “look-ahead” index by using the realized monthly returns of cach security instead of a
forecast in the portfolio optimization process. This upper bound may serve as a yardstick for

measuring the economic significance of the alpha being captured by a particular portfolio.

In the context of the present invention, a security refers to any asset or hability, mcluding, but
not himited to, stocks, bonds, options, futures contracts, real estate, mutual funds, shares in other
funds, or other items expected to retain their value. Further, the terms “stock”™ and “security” are used

interchangeably.

A computer in the context of the present invention refers o various devices having the ability

to process data, inchuding, but not himited to, personal computers, laptops, PDAs, and the hke.
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Likewise, a data storage device 1nchudes the cache of a computer device, external or internal hard-

drives, floppy disks, CD-Rom, and other recordable medium.

A portfolio manager, 1o the context of this imvention, refers to any person, stitution,
software, or computer-implemented systern that manages the content of a portfolio by determuning

which securities to mclude.

Alpha forecast factors, in the context of this invention, refers to any factors that may be used
to predict or to forecast the expecied returns of a security, including but not limited to value-weighted
and non-traditional value weighted information. The 10 Credit Suisse factors discussed below are an

exarmple of alpha forecast factors.

A 130/30 investment strategy. 1n the context of this invention, refers to an investment strategy
that vses financial leverage by shorting poor performing securities and purchasing shares that are
expected to have high returns. In a 130/30 portfolio, securities up to 30% of the portfolio value may be
shorted, the proceeds of which can be used to take a long position in securities that a portfolio
manager thinks might outperform the market, for example. For example, a portfolio manager may
rank the securities in an eligible universe based on expected returns, short sell the bottom ranking
securities in the portfolio, up to 30% of the portfolio’s value, and retnvest the cash ¢arned in top-

ranking sccurities.

Sorme embediments of the preseat tnvention concern 3 benchmark for a long/short investmend
portfolio. A long/short investment portfolio includes 120/320 investment portfolios, 130/50 investment
portfolios, and other investmnent portfolios commonly referred to as the IX0/X0 mvestmnent portfolios.
These porifolios are managed by holding a predetermined portion of the portfolio o fong positions
and holding some portion of the portfolio in short positions. For example, by definition, a 130/30

porifohio holds 130% of its capital in long positions and 30% in short positions.

A benchmark for such a long/short mvestment portfolio, according to certain embodiments of
the present wvention, also incorporates the same leverage congtraints as the long/short portfolio 1o be
assessed. Further, the benchmark is {ransparent, investable, and passive. In other words, the
benchmark 15 constructed using a systematic and clear set of rules; the components of the portfolic of
the benchmark consist of liguid exchange-traded instruments; and the implementation of the index 1s

purcly mechanical, requiring littie or no manual intervention or discretion,

According to certain embodiments of the present invention, various quantitative and
qualitative factors may be used to evaluate constituent securitics among a selected universe of
securities in order to generate a benchmark according to the invention. As a non-limiting example, 10
Credit Sutsse factors may be used (o generate 3 benchmark for a passive 134/30 wvestment portfolio.
The 10 Credit Suisse factors are commercially available valuation factors from the Credit Suisse 's
Quantitative Equaty Research Group. The 10 Credit Suisse actors relate to: (1) traditional value; (2)

relative value; (3) historical growth; (4) expected growth; (5) profit trend; (6) accelerating sales; (7)
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earnings momentumn; (8) price momentam; {9) price reversal;, and (10) small size of each security.
These factors cover a broad range of valuation models ranging from investment stvle to technical

indicators. The Credit Swuisse factors are pertodically updated.

FIG. 1A is a computer network system 100z that may be used to practice one embodinent of
the present mvention. It is to be understood that cach of the database, computer programs, gte.
depicted may be housed in one or more computers or compuier processing devices, or even can be

dispersed over one or more networks.

The computer network system 100a may include a benchmark generating unit 110a. The
benchmark generating unit 110a may use information regarding the expecied retorms of a group of
securities to determine which securities should be to include in the underlying portfolio of the
benchmark. The benchmark geperating unit 110a mayv be connected to an in-house database 130a that
contains information regarding aitributes of a group of sccuriiics that may be useful to forecast the
future performance of the securities. An example of such information is the Credit Swisse factors. The
database 130a may be a static database, a periodically updated database, or a dynamically updated

database.

The benchmark generating unit 110a may be unplemented on a personal cornputer or other
information processing device, In Fig. la, the benchmark generating unitt 110a 15 implemenied on a
computer as soflware stored on a data storage device (DSD) 111a. The benchmark gencrating unit
110 may also connected to one o raore third-party databases over a network. For exaraple, in Fig. la,
the benchmark generating unit 110a connects to a third-party market information database 150a via a
network 190a. The database 150a may inclade mformation regarding the constituent securities of a
selected universe of securitics. The selected universe of securitics may be the top 500 U.S. securities,
based on market capitalization. According to one non-limiting embodiment of the invention, database
150a may inciude information regarding the companies that are included in the S&P500 Tadex or the
S&P1500 Index, or a database containing performance mformation regarding all securities exchanged
in certain stock exchange, ctc. Further, for some embodiments, it 15 possible to obtan the market
information by a direct manual input into a compuier. For example, the user of a benchmark

generating unit 110a may manually input certain information via a keyboard.

The computer network system 1003 may also include a trading utility 160a, where actual
trading of securitics may take place. An example of the rading utility 160a includes the New York
Stock Exchange, the NASDAQ, ete. To trade on stocks or securities that are not available on a
compuier accessible platform, a broker may be asked to perform the actual sefling and buyving of the
security. For certain embodiments, the benchmark generating unit 1 10a may directly access the

trading utility 160a via the network 190a.

The computer network system 100a may also include one or more investor computers 170a.

For example, an investor may like to receive the latest benchmpark from the benclmark gencrating onit
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110a via the network 190a. The latest benchmark may be used to rebalance the portfolio owned by the
investor. The tuvestor computer 170a may receive a dvnamic or pertodic update of the benchmark
generated by the benchmark generating unit 110a. In addition, f there is a portfolio or a financial
prodact that closely correlates with the benchmark, an investor may be able to purchase a portion of

such a porifolio or financial product.

FIG. 1B illustrates another ernbodiment of the present invention. The benchmark gencrating
unit 110b depicied in FIG. 1B may obtam information regarding the future performance of a group of
securities from an expected return forecast database 130b via a network 190b. For example, a financial
institution that manages the expected retum forecast database 130b may provide alpha forecast factors
to the benchraark generating unit 110b via the Internet. The benchmark generating unit 110b may also
obtain market information from vet another database 130b. The benchmark gencrating vt 110b may
use the information to determine which securities should be included in the benchmark portfolic based

on a long/short investing strategy as implemented on a long/short portfolio optimizing unit 112b.

The software located on an investor computer $70b may be configured to access the
benchmark generated by the benchmark generating wit 110b via the internet 190b and may use the

information to assess the performance of the investor's portfolios periodically or dynamically.

In FIG. 1C, the benchmark generating unit 110c is installed on an investor's computer 170c.
Such a beachmark generating unit 110¢ may be configured to generate a benchmark by setting up a
virtual benchmark portfolio. The computer 170¢ may also be configured to actually manage a fund by
trading at ong or more stock markets. If an actual fund is managed, the mvestor's computer 170¢ may
include a trading unit 172¢ along with a benchmark gencrating unit 110¢. The trading wayt 172¢ may

be configured to conduct actual financial ransactions via a notwork 190c.

FIG. 2 18 a flow diagram depicting a method of generating and maintaining a benchmark
according to an embodiment of the twvention. In step 210, the universe of securities to be used 1s
identified. A preferred universe of securitics s the top 500 U.S. sccuritics, based on market
capitalization. Other universes of securities that may be used according to the invention include the
securitics contained in one or more broad-base indexes, such as the S&P 500 Index or the S&P 1500
Index. In steps 220 and 221, the expected return for cach security 1 the identified vniverse 18
forecasted based on well-known and publicly available qualitative and/or quantitative factors.
According to one embodiment, the universe of securities can be evaluated according to the Credit
Suisse alpha forecast factors. For example, the Credit Suisse factors for all of the secanities incladed in
a broad-~base index may be obtained. In step 230, the sccuritics in the identified universe can be ranked
based on their expected returns as calculated n step 220, In step 240, the rankings of the securities in
the selected universe can be adjusted by, for example, excluding stocks having an average trading
volume of less than USH 10 million per day over a predetermined period (nsufficient liquidity) or
stocks trading at an average price of less than USS 3 per share over a predetermined period (under

capitalization). For exaraple, securities from sraall corapanies or securities with extremely poor
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performance may be removed from the identificd smiverse of securities, and the rest of the securities
may be re-ranked. In step 250, stocks are selected for inclusion in an index portfolio based ona 130/30
investment strategy. The selection of stocks for inclusion mnto an ndex portfolio may be accomplished
using various portfolio construction and optimization tools as depicted 1o step 251, With the use of
some portiolio construction and optimization tools, building the index portfolio may involve selecting
stocks and weights for the stocks and inputting those information into a builder optimizer as depicted
in steps 256 and 251, According to one embodinent, the selection and weighting of stocks in the
130/30 mdex portfolio can be performed using a MS5CI Barra Aegis Portfolio Manager provided with
a Barra U 5. Equity Long-Term Risk Model. Once the index portfolio is constructed, historical and
daily index portfolio returns may be calculated and published as depicied m step 290, either

periodically or dynamically.

Also on a periodic basis, the index portfolio is rebalanced to ensure that the index portfolic
continues to follow a 130/30 investment strategy with optimal returns. As shown by step 260,
rebalancing the index portfolio may involve repeating steps 220 through 230 of FIG. 2., described
above. Construction of the rebalanced ndex portfolio may be unconstrained or it may be constrained
according to a percentage annual turnover. According to unconstrained rebalancing, there may be no
constraints on the securities that are selected for the construction of the rebalanced index portfolio.
According to constrained rebalancing, the movement of securities into and out of the mdex portfolio
may not exceed a pre-sclected constraint. For example, if the constraint is set at 15% annually, then
the value of rebalancing transactions (securitics that are moved into and out of the mdex portfolio)
over the course of one year may not exceed 15% of the total value of the index portfolic. Similarly, if
the rebalancing constraint 1s set at 100%, then the value of rebalancing transactions over the course of

one vear may not exceed 100% of the total valuc of the index portfolio.

Further, as shown at steps 270 and 280 of FIG. 2, adjustments may be made to the index
porifchio at any time 1o the overd an extraordinary corporate event accurs relating 1o a seourity 1o the
current index portfolio. Extraordinary corporate events that might require an adjustment to the index
portfolic may inchude, but are not limited to, stock splits, mergers, acquisitions, bankruptcies, and the
like.

FIG. 3 15 a flow diagram depicting a method for generating and mamtaiming 3 benchmark
according to another embodimeni of the invention. The method depicied in this flow diagram may be
implemented on a computer to automatically generate and maintain a benchmark for a passive 130/30

investment portiolio.

The method 300 comprises the mnitial steps of selecting, from a universe of securitics, a group
of securities from which to generate a benchmark portfolio as in step 316, generating a benchmark
portfolio that includes those securitics as constituenis as in step 320, rebalancing the constituents of
the benchmark portfolio based on a long/short investment strategy as in step 330, calculating the value

of 3 look-shead tndex as in step 364, calculating the vahues of the benchisark portfolio, sud publishing
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the values as investible indices as in step 370. In addition, a synthetic price tndex may also be

calculated.

While there are several different types of long/short mnvestment strategies, the 130/30
mvestnent strategy raav be used. To render the resulting benchmark an accurate indicator for
measuring the performance of 130/30 products, step 350 may apply a 130/30 investment sirategy (o

select the constituents of the benchmark portfolio.

Further, one or more index values may be calculated periodically as shown in steps 360 and
370. For example, the value of all the securitics included in the benchmark port{olio may be weighed
to calculate the value of the index, which may be published as a benchmark at step 370, In addition, a
took-ahead index, which represents an upper bound on the performance of a 130/30 portfolio, may be
calculated using the realized monthly returns of each sccuritics as shown in step 360. Such an index
may be published with the benchmark, or be used to assess which sccuritics should be included in the

next benchmark portfolio. Further, a synthetic price index may be calculated and mcluded.

The benchmark portiolio is rebalanced periodically, as shown in step 350. This period is
preferably one month. The rebalancing may occur periodically, 1.¢., semi-annuvally, quarterly, monthly,
weekly, or biweekly, ctc. When a long/short investment strategy is applied to select which securities
should be included in the benchmark portfolio, a group of cligible securities may be ranked to
determine which and how many shares of the non-constituent securitics that are expected to perform
well in the future may be included in the benchmark portfolio 1o place of constifuent securiiics that are

expecied to perform poorly.

Certain embodiments of the present avention involve a method of generating a passive
130/30 benchmark based on a 130/30 investment strategy. Further, for certain embodiments, the
Credit Suisse factors may be used 1o rank the seourities ncluded 1a the benchmark. Such an

embodunent is described in the context of the method 300 as follows.

To create such a benchmark, in step 310, a group of securities to inchude in the benchmark
may be selected from a vniverse of securities. The vniverse of securities may be defined according 1o
the user. A preferred universe of securities is the top 500 U.S. securities, based on market
capitabization. Other universes of securitics that may be vsed according to the tovention include the
securities contained in one or more broad-base index, such as the S&P 500 Index or the S&P 1500
Index. In the alternative, the group of securities may be selected from stocks or securities exchanged at
certain stock exchange or certain diversified portfolio. These may form a collection of ehigible

securities that may be included in the benchmark portfolio.

To determine which securities o include in the benchmark portfolio, all securities included in
the selected universe of securitics may be ranked using various known qualitative and/or quantitative

factors. According to one embodiment, the secorities in the selected pmiverse may be evaluated and
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ranked according to the Credit Suisse factors, for example, and a long/short investment strategy may

be applied as shown in siep 320 to generate the first benchmark portfolio.

On each rebalancing date, the portfolio manager may collect the qualitative and quantitative
evalvation factors, sometimes referred to as "alpha forecast factors,” for each of the secunties in the
cligible oniverse of securities to determine which securities may be included in the rebalanced
benchmark portfolio, as shown in 350, Preferably, the alpha forecast factors are periodically updated
so that the most up-to-date information may be used to predict the future performance of each stock.
For example, a database containing the Credit Suisse factors may be accessed. These factors may be
combined, for example, using 3 simple equal-weighted average of the 10 factors for each security, to
obtain a mumber that may be used to forecast the expected return of the security. Based on that

number, the securities 1n the universe may be ranked as necessary.

The rebalancing step mav be performed on a computer, for example, by a benchmark
generating sofiware. The step involves obtaining the forecasts of expecied returns or “alphas” for each
security in a given universe of ¢higible securities, and generating an estimate of a covariance matrix to
deteravine which securities in the benchmark portfolio should be removed and replaced with which
and with how many shares of non-constituent securitics available in the smverse of eligible seouritics.
For some embodiments of the invention, the forecasts of expecied return may be obtained using the
Credit Suisse factors, or other similar factors. The covariance matrix used to construct a4 mean-
variance efficient portfolio may be like the one given by the Barra U.S. Equity Long-Term Risk
Model.

Further, tn step 360, an upper bound on the performance of a passive 130/30 portfolio may be
calculated by constructing a “look-ahead” index, using the realized monthly returns of each security.
While 1t might be impossible to achieve such returns because no one has perfect foresight,
nevertheless, this upper bound may serve as a vardstick for measuring the economic significance of
the alpha being captured by a particular portivhio. Also, in step 370, a synthetic price index may be

calculated.

If the method 300 is implemented on a computer, the program may be sct to rebalance the
benchmark periodically on a set rebalancing date as depicted in step 330, For example, the benchmark

mav be rebalanced on the last Fridav of each month.

FIG. 4 15 a flow diagram depicting a method 400 of maintaining a benchmark portfolio for a
passive long/short portfolio according to yet another embodiment of the present invention. The
benchmark may be a 130/30 index (hereinafter “130/30 Index™) that an investor may use to assess the
performance of their 130/30 portfolios. The valoe of the constituent secarities incladed in the
benchmark portfolic may be assessed, for example, on an end-of-day basis, based on the closing prices
of the securities as shown in step 430. The value of the constituent securitics may also be published on

an end-of-day basis. In addition, the benchinark portfolio may be rebalanced periodically as shown in
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steps 450 and 460. The period may be one mouth or a quarter. In addition, over time, there may be
certain corporate events of major changes at corporations that require raaking son-uniform
adjustments to the constituents of the benchmark, For example, stock splits, mergers and acquisition,
and like, may require a certain security to be removed and replaced with another security. This type of
adjustmenis may occur anytinme as necessary as depicted in steps 470 and 480, Further, the valuc of a
fook-ghead index may be calculated as necessary as depicted in step 490, Thas calculation may mvolve
using realized returng of the benchmark portfolic to produce an upper bound on performance of the
portfolio. The intra-day values of the benchmark may also be calculated periodically and be published

as an index. The period may be as short as one hour, 30 minutes, one minute, or 15 seconds or less.

At step 430, end-of-day value of the 130/30 benchmark portfolio may be calculated based on
the closing prices of its constituents in US dollars and published as indices. The Indices may be
calculated, for example, i price-return (“the price index), total-return Cthe total return index™) and
synthetic price-return (“the synthetic price index”) forms. The Index may have a Base Date of Month
on which the tndex starts, the Date corresponding {o the date the benchmark was launched in step 410
The Index reay have a starting value of 100 when launched in step 410. The Index may contain long

and short stocks.

Further, in some embodiments, an actual passive 130/30 portfolio ("the 130/30 Index
Portiolio™) that closely correlates with the Index may be provided as a financial product. Investors
may be permitied to purchase a portion of such an tandex portfolio or financial product, and receive
returns that are similar to that of the benchmark. For example, the 130/30 Index may be resiricted to
include stocks only from companics which are listed on a regulated stock exchange n a single
country, such as the Great Brataim, France, or the United States. For example, the eligible universe of
securitics may be sct to the top 500 or the top 1500 companics traded in the United States as defined
by the market capitabization. The financial product may allow mnvestors to buy shares in the index
portfolio. Tt is, again, possible to generate only a benchmark without setting up an index portfodio of

real stocks.

In either case, the constituents of the 130/30 Index may be sclected from a defined universe of
cligible securities. The companics in the defined universe may then be ranked according to the
preferred quakitative and qoantitative evaluation factors, for example, the 10 Credit Suisse factors.
Those stocks which have an average trading vohume of less then US dollars 10 wullion per day over
the last six month period may be excluded. This adjustment may be done to ensure that the
performance of the Index is not negatively affected by price disroptions duoe to a lack of hquidsty.
When a stock or security has several listings or different share classes outstanding, the Index creator
may sct a rule as 1o wlich stock or security or listing should be considered. Preferably, the primary or

most liquid listing may be considered.

The constituent securitics may be sclected on a monthly basis. For example, it may be carried

out on the last weekday of cach wonth to create a selection hst. The selection fist may mdicate
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possible changes in the composition of the Index at the next rebalance. The selection list may also

used to determine a replacement company if and when needed.

The securities included in the Index may be weighted imtially and on each monthly
ebalancing date. The weighting of each stock may be expressed in the number of shares included in
the Index. The number of shares in the Index for each company may be calculated on the Base Date
and recalculated on cach monthly rebalancing date or after a definite number of davs after the

rebalancing date.

As depicted m step 430, the value of the Index may be calculated datly and published daily. In
addition, it may be periodically updated and published throughout the day. A calcolating agent may
calculate the value. For the purpose of calculating the end-of-day value, the Index may close at 5 pm.
New York time. The closing Index value may be disseminated by 6.30 p.m. New York time. It may be

also possible to perform the calculation dynamically.

The calculating agent, which may be a computer traplemenied software, may, for example,

calculate the value of the index using the following formula:
Price Index Calculation Method
The Index (the price index) is calculated according to the following equations:
n
Z Priceit x Shares

i=]
Divisort

Indexi=

where:
Index, = Index value at time t
Divisor, = Divisor at fime {
N = Numaber of stocks m the Index = 60
Pricey= The official closing price of stock 1 at time t in US dollars
Shares;, = Number of shares of stock t in the Index at time ¢
The initial divisor, Divisor, 18 determined as follows
8]
Z Priceit x Shares

j=1
Base Value

Divisoro =
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where:

Divisorg = Imitial divisor at base date (=xx Month YYYY)

Base Value = 100 (=Base Index value on xx Month YYY'Y)

Pricey = The official closing price of stock 1 at base date in US dollars
5 Sharesy= Number of shares of stock ¢ m the Index at base date

Any changes to the Index composition (on the Annual Rebalancing Dates and due to corporate
actions) may require adjustments to the divisor in order to maintain Index serics continuity Divisor

changes are made according to the followmg formula

Z Pricepost adj % Sharespost adj

Divisorpostadj = Divisorpre adi X
> Price preadiX Sharepread

10 where:
Divisorpy 4g = Divisor after changes are made to the Index
Divisor,, o = Divisor before changes are made to the Index
Price pos aq) = The official closing price of stock 1 after Index changes in US dolars
Priceys 2q = The official closing price of stock 1 prior to Index changes in US dollars
15 Shares pou aq; = Number of shares of stock 1 in the Index after Index changes
Shares pr o = Number of shares of stock 1 in the Index prior to Index changes

When changes to the number of shares are made (c.g. in the case of a constituent

replacement), the weight of the constituent should sot change. As an example:

Shares s ou S Price spek out

icestock Out .
_ Shares stock Out X Pricestock Out _ Weight stock o

Weight stockout = :
ZPncci

20

therefore
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, Shares Stock Out X PriceStock Out
Weight stockin = -
2 Pricestockin

= Weight Stock In

The price mndex might not take normal dividend payments into account. For purposcs of
calculating the total retwrn index, net dividends may be accounted for by reinvesting thera on a daily
basis. The ex-dividend date may be used to determine the total daily dividends for each day. Special
dividends require an mdex divisor adjustment to prevent such distributions from distorting the price
index. While not illustrated m FIG. 4, some embodiments of the present imvention involves checking

daily whether any dividend has 1ssued in any of the securities included in the 130/30 Index.

For example, for purposes of calculating the total retum index, dividends may be accounted

for by reinvesting them on a daily basis (daily compounding) according 1o the following formudae:

(Indext +1+4 Divt+1)
Index

Total Returm Index t+1 = Total Return Indexs x

where:

Total Return Index, = Close of the total return mdex on day ¢

Index~= Close of the price index on day t as outhined in Appendix |

DIVt = Total net cash dividends (ordinary) for the Index on day t expressed in Index pomnts

Dividend; = If it 1s the ex~dividend date for stock i: the net dividend of stock 1 in US dollars,
else 0.

Shares;, and Dnvisor, and are as per Appendix 1

Net dividend: The dividend may be reinvested after deduction of withholding tax, applying
the rate to non-resident 1ndividuals who do not benefit from double taxation treaties. The Total Retum
{adex may approximate the mumuin possible dividend reiavestment. The rates to be applied are the

current effective rates.

The synthetic price index 1s the total return index adjusted by a synthetic dividend yield, using

daily compounding as follows:
~t

SDY
Synthetic Price Index =Total Retumn Indext x | 1-—2—
ynthetic Price Index =To & ndext [ 365.25)

wherehy t is measured in calendar days and SDY is the (fixed) synthetic dividend yield: 5DY
= X¥X.00%
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The index created and maintained by the method 800 of an embodiment of the present

invention may be called by the following names:
Price index: Credit Suisse 130/30 US Index
Total return index: Credit Suisse 130/30 US Total Retum Index
Syathetic price mdex: Credit Suisse 130/30 US Index
It 1s possible that there may be some shorted stocks.

Further, the 130/30 Index may be periodically reviewed {o ensure that the underlying
constituents continue to meet the basic principles of the 130/30 Index, and that the Index continues to
reflect as closely as possible the value of the underlying share portfolio. The periodic review of the

Index constitucnts may be scheduled o ocour in accordance with a set timetable.

In the event that a corporate action takes place in respect of an Index constituent during the
periad between the monthly rebalancing date and the monthly rebalancing effective date which results
in Index constituents becoming meligible, the mehgible constituents may be replaced. The
replacement secority may, for example, be the highest/lowest ranked non-constituent security on the

most recent selection list.

In addition to the periodic reviews, the Index may be continually reviewed for changes to the
Index composition necessitated by extraordinary corporate actions, e.g. mergers, takeovers, spin-offs,
delistings and bankruptey filings - involving constituent companies. The aim of the calculation agent
when making operational adjusiments s to ensure that the bagsic principles of the Index are maintained
and that the Index continues to reflect as closely as possible the value of the underlying portfolio. The
replacement company may, for example, be the lnghest/lowest ranked non-constituent on the most

recent selection list,

Further, certain embodiments of the invention relate to a method of generating and
maintaining an actual 130/30 fund financial produoct that closely correlates with the 130730 Index. The
method of maintaining such a fund product may be like that of the method 400 described above,

except that actual shares of securities are inchuded 1n the underlying portfolio.

Various measurements may be used to forecast the expected return of each security. The 10
Credit Suisse factors may be categorized wnto five broad mvestment arcas: value, growth, profitability,
morentum, and techoical. Each factor is determined using fundamental data from financial

statements, congensus carnings forecasts, and market pricing and/or volume data.

The Credit Suisse's Quantitative Equity Research Group maindains and updates these 10
factors for each of the companies included n the S&P 1300 Index. Thus, for example, each company

in the S&P 1500 universe has 10 Credit Suisse factors associated with it for each time period.
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The Credat Suisse factors, and the financial indicators that go into theiwr computation, are as

follows:
Composile Alpha Factor 1: Traditional Value.

The traditional-value alpha portfolio buvs cheap stocks and shoris the expensive oncs. The
traditional-value factor 1s constructed using price ratios such as price-to-earnings, price-to-book, price-
to-cashflow, and price-to-sales. These types of ratios have long served as the {raditional measures of

value.

The factors that may be considered in obtaining the traditional value alpha factor are as

follows:

s Price / 12-Month Forward Harpings Consensus Estimate. Here the 12- raonth forward
carnngs is calculated as the time- weighted average of FY1 and FY2 (the upcoming and the following
fiscal year-end earnings forecasts). The weight for FY 1 1s the ratio of the number of days left in the

vear to the total number of days in a year, and the weight for FYZ is one nmunus the weight for FY'1

. Price / Traithing 12-Month Sales. The trailing sales is computed as the sum of the

quarterly sales over the last 4 quarters.

° Price / Trailing 2-Month Cash Flow. The traithng cash flow is computed as the sum

of the quarterly cash flow over the last 4 guarters,

° Dividend Yield. This 1s computed as the total DPS paid over the last year, divided by

the current price.
® Price / Book Value. For the book value, the last quarterly value 1s used.
Composite Alpha Factor 2: Relative Value,

The relative- value alpha is determined using value such as industry-relative price ratios as
price-to-camings, price-to-book, and price-to-sales. For example, the industey-relative price-to-
carmings ratio of a company XYZ is constructed by taking XY Z's price~to~-carnings ratio and
standardizing it using the median and standard deviation (computed using the median) of that ratio
across all companies in XY Z's industry group. In this approach, a stock is considered cheap if its ratio

1g fess than the industry average.

The factors that may be considered in obtaining the industry-relative value alpha factor are as

follows:
° Industrv-Relative Price / Trailing 12-Month Sales

. Industry-Relative Price / Trailing [2-Month Earmings
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. Industry-Relative Price / Trailing [2-Month Cash Flow
. Industry-Relative Price / Trailing 12-Month Sales (Current Spread vs. 5-Year
Average)
° Industrv-Relative Price / Trailing 12-Month Earnings (Current Spread vs. 5-Year
Average)
. Industrv-Relative Price / Trailing 12-Month Cash Flow (Cwrent Spread vs. 5-Year
Average)

Composite Alpha Factor 3: Historical Growth.

The historical-growth alpha portfolio buys stocks with a strong record of growth and shorts
those with flat or negative growth rates. Growth 1s measured based on carnings growth rates, revenue

trends, and changes in cash {lows.

The factors that may be considered in obtaining the historical-growth value alpha factor arc as

follows:

* Number of Consecutive Quarters of Positive Changes in Trailing 12- Month Cash
Flow (Counted over the Last 24 Quarters). For cach of the last 24 guarters, the trailing 12-month cash
flow is computed, and then the number of times the consecutive changes in those tratling cash flows
arc of the same sign from guarter to quarier, starting with the most recent quarter and going back, are
counted. If the consecutive guarter-to-quarter changes are negative, each change is counted as ~1. I

they are positive, each change is counted as +1.

® Number of Consecutive Quarters of Positive Change 1 Trathng 12- Month Quarterly
Eamings (Counted over the Last 24 Quarters). The trailing 12- month quarterly earnings is calculated
by summing up the guarterly earnings for the last 4 quarters, and compute the number of consecutive

quarters in the same way as in the item above.

. 12-Month Change in Quarterly Cash Flow. This s the difference between the fratling
12-month cash flow for the most recent guarter and the trailing 12-month cash {low for the quarter onc

vear back from the most recent guarter.

° 3-Year Average Annual Sales Growth. For each of the last 3 years, the I-year
percentage change in sales is computed, and then the 3 -vear average of those 1-year percentage

changes is computed.

s 3 -Year Average Anpual Earnings Growth. For each of the last 3 vears, the 1-year
percentage change in eamings is computed, and then the 3 -vear average of those 1 -vear percentage

changes is computed.
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* 12-Quarter Trendline in Trailing 12-Month Earmings. For cach of the last 12 quarters,
from the trailing 1 2-raonth carnings, calcolate the slope of the linear trendline fitted 1o those 12 points,

and then divide that slope by the average 12-month trailing carnings across all 12 guarters.

s 12-Ouarter Trendline in Trailing 12-Month Cash Flows. This is calculated in the same

way as described in the stem above, but using cash flows instead of earnings.
Composite Alpha Factor 4: Expected Growth.

The expected-growth alpha portfolio bays stocks with high rates of expected earaings growth

and shorts those with low or negative expected growth rates.

The factors that may be considered in obtaining the expected-growth value alpha factor are as

follows:
. 5-Year Expected Earnings Growth (I/B/E/5 Consensus)
° Expected Earnings Growth: Fiscal Year 2/ Fiscal Year 1 (VB/E/S)

Composite Alpha Factor 5: Profit Trends.

The profit-trends alpha portfolio buys stocks showing strong bottom-~line improvement and
shorts stocks showing deteriorating profits or increasing losses. The profit trends maybe measured by
using the following ratios: overhead-to-sales, carmings-to-sales, and sales-to-assets, Gther frends

considered are ratios such as: (receivables + inventories)/sales, and cash-flow-to-sales.

The factors that may be considered in obtaining the profit-trends value alpha factor are as

follows:

° Number of Consecutive Quarters of Declines in (Receivables+Hnventories) / Trailing
12-Month Sales (Counted over the Last 24 Quarters). SMart with the most recent quarter, and count
back. If the consecutive guarter-to-guarter changes are negative, count each change as +1. If they are
positive, count cach change as -1. Receivables is calculated as the average of the receivables for this

quarter and the guarter one vear ago, and the inventories number is calculated simlarly.

s Number of Consecutive Quarters of Positive Change is Trathog 12- Montk Cash
Flow / Trathng 12-Month Sales (Counted over the Last 24 Quarters). Start with the most recent
quarter, and count back. H the consecutive guarter-to- quarter changes are positive, count each change

as +1. i they are negative, count cach change as -1.

° Consecutive Quarters of Declines in Tratling 12-Month Overbead/Trailing 12-Month
Sales (Counted over the Last 24 Quarters). Start with the most recent guarter, and count back. If the
consecutive gquarter-to-guarter changes are negative, count cach change as +1. If they are positive,

count cach change as -1, The trailing 12-month overhead cquals tratling 12-month sales minus trailing
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12~ month COGS minus trailing 2-month EBEX, where the traitling 12-mounth values are obtained by

summing the quarterly values for the last 4 guarters.

° Industry-Relative Trailing 12-Month (Receivables + Inventories) / Trailing 12-Month
Sales. Here the industry-relative ratio is obtained by standardizing the vnderlving ratio using the mean

and standard deviation of that ratio across all companies in that industry group.

s Indostrv-Relative Trailing 12-Month Sales / Assets. Here the assets valug is the
average of the assets for this quarter and the assets for the quarter one year ago. The industry-relative
ratio is obtained by standardizing the underlying ratio using the mean and standard deviation of that

ratio across all companics 1n that mdustry group.

. Traling 12-Month Overhead / Trailing [2-Month Sales. The trailing 12-month
overbead cguals ratling 12-month sales minus watking 12-reonth COGS mivus wrathng 12-month
EBEX where the trailing {Z-month values are obtained by summing the quarterly values for the last 4

guarters.
° Trailing 12-Month Earnings / Trailing 12-Month Sales
Compuosite Alpha Factor 6 Accelerating Sales.

The accelerating-sales alpha portfolio buys stocks with strong records of sales growth and
shorts those with flat or negative sales growth, This is determined by measuring the rate of increase in

sales growth — hence, the acceleration of sales.

The factors that may be considered in obtaining the accelerating-sales alpha factor are as

follows:

° 3-Month Momentur in Trailing 12-Mounth Sales. To compuic this measureraent, first
take the difference between the current trailing 12-month sales and the trailing 12-month sales one
vear ago, and then divide that difference by the absolute value of the trailing 12-month sales one year

ago. Afterwards, take the difference between this ratio today and this ratio 3 months ago.

° 6-Month Momentura in Trailing [2-Month Sales. This is computed in the same way

as described above.

. Change 11 Slope of 4-Quarter Trendline through Quarterly Sales. To obtain this
number, first calculate the tratling 12-month sales for every quarter for the past 4 guarters, and
compute the average of those trading 12-month sales over the last 4 quarters. Afterwards, compute the
slope of the linear trendline through the trathng 12-month gquarterly sales, and divide it by the average
quarterly sales. Finally, compuie the same ratio using the data one year ago, and subitract that value

from the current ratio (o obtain the change in slope.
Compuosite Alpha Factor 7: Earnings Momenturg,
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The carnings momentum 1s defined in terms of earnings estimates, not historical earnings. The
carnings-ruomentum slpba portfolio buys stocks with positive carnings surprises aud upward estirnaie

revisions and shorts those with negative earnings surprises and downward estimate revisions,

The factors that may be considered in obtaining the carnings-momentum alpha factor are as

follows:

* 4~ Week Change in 12-Month Forward Earnings Consensus Estimaie / Price. The 12-
month forward carnings 1s calculated as the time- weighted average of FY 1 and FY?2 (the upcomnaing
and the following fiscal yvear-end earnings forecasts). The weight for FY 1 is the ratio of the number of
days left in the year to the total nomber of davs in a yeasr, and the weight for FY2 is 1 minus the
weight for FY'1.

. 8-Week Change in 12-Month Forward Earnings Consensus Estimate / Price. This is

calculated 1 the same way as described above.

° Last Earnings Surprise / Current Price. The last carnings surprise is the difference

between the reported and the expected carnings, both of which are reported by VB/E/S.

s Last Earnings Sorprise / Standard Deviation of Quarterly Estimates for the Last
Quarter (SUE). As reported by UB/E/S.

Composite Alpha Factor &: Price Momentun.

The price-momentum alpha portfolio buys stocks with high returns over the past 6-12 months

and shorts those with low or segative returns over the past 6-12 months,

The factors that may be considered in obtaining the price-momentum alpha factor are as

foliows:
. Slope of 52-Week Trendline (Caleulated with 20-Day Lag)
s Percent Above 260-Day Low (Calculated with 20-Day Lag)
° 4/52-Week Price Oscillator (Calculated with 20-Day Lag). This is computed as the

ratio of the average weekly price over the past 4 weeks to the average weekly price over the past 52

weeks, minus 1.
s 39-Week Retorn (Calculated with 20-Day Lag)

. 52-Week Velume Price Trend (Caleulated with 20-Day Lag). This is computed in the
standard way. Please refer to Colby and Meyers, incorporated herein, (1988, The Fncyclopedia of
Technical Market Indicators, McGraw-Hill, p. 544).

Composite Alpha Facior 9 Price Reversal.
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Price reversal is the pattern whereby short-term winners often suffer downside reversals and
short-ferm Josers fend to bounce back to the upside. These reversal patterns are evident for horizons

ranging from one day to four weeks.
The factors that may be considered in obtaining the price-reversal alpha factor are as follows:

. 5-Day Industry-Relative Return. This is calcudated as the S-day return minus the cap-

weighted average 3-day return within that industry.

» 5-Day Money Flow / Volome. To obtain the namerator of this ratio, for cach of the
past 5 days, compute the closing price times the volume (shares traded) for that day, multiply that by -
1 if that day's retum is negative, and sum those daily values. To obtain the denominator, simply sum
the closing price times the daily volume across the past 5 days (without muluplying those daily

products further by -1 if the corresponding daily return is negaiive).

s 12-26 Bay MACD [S.O.F.T.1 - 10-Day Signal Line. The MACD and the Signal Line
are commputed in the standard way as described in Colby, R aed T, Meyvers, 1988, The Encyclopedia of
Technical Market Indicators, McGraw-Hill, page 281, incorporated herein by reference.  14-Day RSI
{Relative Strength Index). This is computed in the standard way as described in Colby, Roand T.
Mevers, 1988, The Encyclopedia of Techuical Market Indicators, McGraw- Hill, page 433,

incorporated herein by reference.

° 20-Day Lane's Stochastic Indicator, computed as described in Colby, R and T.
Mevyers, 1988, The Encyclopedia of Technical Market Indicators, MeGraw-Hill, page 473,

incorporated herein by reference.

. 4-Week Industry-Relative Return. This is calculated as the 4-week return minus the

cap-weighted average 4-week return within that industry.
Composite Alpha Factor 10: Small Size.

The smali-size alpha portfolio buys the smallest decile stocks in the index and shoris the
fargest decile in the index. The following metrics are used to measure the size: market capitalization,

assets, sales, and stock price.

The factors that may be considered in obtaining the small size alpha factor are as follows:

® Log of Market Capitalization

. Log of Market Capitalization Cubed
° Log of Stock Price

. Log of Total Last Quarter Assets

8154122_1 (GHMatters) P84263.AU.2 1/09/16



01 Sep 2016

2016222447

10

15

20

25

30

35

25

. Log of Trailing 12-Month Sales

Stocks with high exposure to the 10 alpha factors are forecast to provide positive alpha; stocks
with low exposure should generate negative alpha. To make the high number to mdicate positive
afpha, all the raditional-value and relative-value ratios, with the exception of the dividend vield, may
be inverted. For the same reason, all of the price-reversal and small-size individual alpha
measurements, as well as the following two profit-trends individual alpha measurements — Industry-
Relative Tratling 12-Month (Receivables + Inventories) / Tradling 12-Month Sales and Trailing 12-

Month Overhead / Trathing 12-Month Sales — are multiphed by -1

FIG. 5 depicts various processing units of a benchmark generating application 500 that may
be mnstalled on a computer. The computer may be connected to a network via one or more web servers
501 to commauunicate with other databases. For example, the benchmarking generating application 500
may need to obtain alpha forecasting factors via the Internet to rank securities included in the
benchmark portfolio. In addition, the benchmark generating application 500 may need to obtain an up-

to-date list of a set of cligible companies that may be included in the benchmark porifolio,

The benchmark generating application 500 may also inclhude an expected return forecasting
unit 510 that calculates the excess return valoes of each security in the benchmark and other non-
constitnent securities 1o the eligible nmiverse of securitics. The excess return values calculated by the
expected return forecasting unit 510 may then be used in the long/short investment strategy
rebalancing unit 520 to rebalance the benchmark portfolic periodically. For example, the expecied
return forecasting vt 310 may obtain the Credit Suisse factors relating to cach company included in

the selected universe of securities to predict the future performance of these securitics.

The rebalancing unst 528 may rank securities inchided in the selected universe based on an
mnput from the expected return forecasting vnit 510. The wdentity of the securities and the number of
shares included in the current benchmark portfolio may be obtained from the database 530. The
database 630 may alse store information regarding the histoncal performance of the sceurities that are

or were included m the benchmark portfolio.

The benchmark generating application 500 may also include a unit for periodically or
dynamically determining the value of the index 540. Such a unmit may be counnected to the Internet to
obtain the value of each constituent securities included in the benchmark portfolio. For example, the
value of each sccurities included in the benchmark portfolio may be obtammed on an end-of-day basis
to determine the overall value of the index as of that day. The value of the index may be published

daily or dynamically by a publishing unit 550 as a benchmark.

It 15 1o be understood that one or more units of the benchmark generating application may be
focated on separate computers, or even be distributed over one or more networks. Further, those
skilled in the art may be able 1o vary the structure of the units to accomplish the same end. These

modifications are parts of the present invention,
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In certain embodiments of the present invention, the benchmark generating application 500
may be configured 1o use alpha forecasting faciors stmilar to the Credit Suisse factors. For example,
alpha factors relating to value, growth, profitability, momentum, and technical factors may be used.
More specifically, a benchmark generating application 500 may use one or more alpha forecasting
factors relating to the sccurities™: (1) raditional value; (2) relative value; (3) lustorical growth; (4)
expected growth; (5) profit trend; (6) accelerating sales; (7) carnings momentum; (B) price

morentum; (9) price reversal; and (10) small size, or the hke.

Furthermore, each of the alpha forecasting factors may be obtained by normalizing various
aipha measurements uaderiving those faciors and obiaining a z- score of those measurements, For
example, the traditional- value alpha factor may be determined based on the following five constituent
factors: price/book value, dividend vield, price/trathing cash flow, price/trailing sales, and

price/forward carnings.

These alpha measurements may be converted into a traditional- value alpha factor by
obtaining the price/book value ratio for a particular company on a particular date and normalizing the
data based on two-step normalization procedure to compuic its z-score based on a sample of all the
companies in the selected vniverse of securities. The price/book value ratic’s z-score may be computed
by normalizing that ratic using the ratic's cap-weighted mean and its standard deviation across
selected universe of secunties. This standard deviation may be computed using the cap-weighted
mean. The companies with z-scores computed that are greater than 10 in absolute vahue are dropped
frora the sample, and the cap- weighted mean and the standard deviation may be re-computed based
on this smaller sample. Then, each company's price/book value ratio may be re-normalized for the
companies from the original saraple. The z-score of dividend yield, price/iratling cash flow,
price/trailing sales, and price/forward earnings may be calculated in the sarae way. To obtain the
traditional value alpha-factor z-score, an equal- weighted average of the z-scores of its five

constituenis is obtained and then normalized in two steps as described above.

The alpha factor for each of the other nine catepgories may be obtained in the same way given
its corresponding constituent indicators. Then, for cach company in the universe, and for cach date,
the equal- weighted average of its 10 alpha factors may be used as an excess-retumn input that 1s fed to

a long/short investmend sirategy rebalancing wwit 526,

FIG. 6A illustrates a system 610 for generating, maintaining, and publishing a benchmark
according to an crbodiment of the invention. The system 610 may comprise various compuier
processing units and databases residing on one or more computer. The long/short index porifolio
database 615 may contain information regarding which stocks and how many shares of the stocks are
mclnded i 3 benchmark portfolic. The value of the stocks 1o the benchmark portfolio maay be
calculated on an intra~day or an end-of-day basis in an intra~-day/end-of~day long/short portfolio index
valuation oot 620, The intra-day valuation may be conducted periodically, monthly, hourly, every 30

minutes, I minute, or 15 seconds or less, as determined by the benchmark creator. It may, in the

8154122_1 (GHMatters) P84263.AU.2 1/09/16



01 Sep 2016

2016222447

10

15

20

25

30

35

27

alternatively, be performed dynamically or continuously. The results may be published, for example,
on the Internet, by a long/short portfolic index publishing unit 630 pericdically, monthly, bourly,

every 30 minutes, 1 minute, 15 seconds or less, or dynamically.

A long/short portfolio updater and adjuster unit 640 may vpdate market and corporate event
information concernming stocks contained in the benchmark portfolio and make adjustments to the
stocks contained in the benchmark portfolio based on such updated mformation. The result of any
adjustments is used to update the long/short index portfolio database 615. The long/short portfolio
updater and adjuster unit 640 may determine what, if any, updates need 1o be made 1o the benchmark
porifclio based on inputs from a varicty of database, including a ranked universe database 651, a
market info database 652, and a corporate events database 653 as depicted in 610. The contents of
these databases may be gathered from a variety of sources, inchuding market information, exchange
information, news and media sources, ctc. 690 as depicted 1n FIG. 6A. This information gathering may
be performed dynamically by a computer application unit that survey information available over the

{aternet or by wanwval mputs of financial asalysts, or both.

FIG. 6B depicts various computer processing units and databases residing on one or more
computer for gencrating and maintaining a benchmark. The system 611 may include a long/short
index portfodio database 616 that contains information regarding the stocks aund the numbers of shares
of the stocks included i a benchmark portfolio. The stocks and the number of shares of the stocks

included m the benchmark portfolio may be updated periodically, dynamically, or manually.

The system 611 may also include a risk-adjusted return estimator ranking unit 659 that
retricves information from a market info database 635 and an "alpha" analysis tools database 654. The
market info database 635 may include various information regarding the expected performance of
cach stocks in an eligible nniverse of stocks that may be included in the benchmark portfolio. The
information m the market info database 635 may be collected from a variety of sources, inchiding
market information and exchange information, news, and other media sources 690 as depicted in FIG.
6B. Further, some of the information may concern extracrdinary corporale eveunts or other events that
may sigrificantly affect the value of a stock. Seme information may indicate that certain adjustments
may be made to the eligible universe of stocks improve the benchmark portfolio. The market info

database 655 may be used to store such information.

The alpha analysis tools database 634 may include mformation regarding alpha forecasting
factors that may be osed 1o predict which stocks m the cligible universe are bkely to perform well n
the future, For example, the alpha analysis tools database 634 may combine the 10 Credit Suisse factor

or other alpha forccasting factors for each stocks to assess the expected return of cach stock.

The risk~adjusted return estimator and ranking unit 659 may combine inputs from the market
info database 635 and the alpha analysis tools database 654 to rank the universe of ehigible stocks that

may be included n the benchmark portfolio. For example, the risk-adjasted return estimator and
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ranking unit 639 may retrieve the hst of all companies incladed in the S&P 300 Index or other broad-
basc index that is stored in a market info database 635 and combine excess return inputs calculated
from the Credst Swmsse alpha factors or other alpha forecasting factors that are stored in a “alpha”
analysis tools database 634 to rank a set of eligible stocks. The rasking may then be stored in the

ranked universe database 636,

The ranking stored 1o the ranked universe databagse 656 may be retrieved by a long/short mdex
portfolio constructor unit 642 that determines which stocks and how many shares of the stocks should
be mcluded n the benchmark portfolio. The long/short index portfolio constructor unit 642 may be
configured to take (o information regarding constrainis and optimization factors 643, cither manually
or automatically. The constraints may include constraints on the percentage of stocks that may be
replaced from the current benchmark portfolio on a rebalancing date. For example, for a 130/30 index
portfolio, a constraint may be set so that no more than 30% based on value of the stocks in a current
benchmark portfolio may be changed with non-constituent shares of stocks on each rebalancing date.
Using the input from the ranked universe database 656 and the constraing and optimization factors set
by the index creator, the long/short index portfolio constructor unit 642 mayv determine the contents of
the rebalanced benchmark portfolio, and store the same in the long/short index portfolio database 616.
As depicted 1 FIG 0A, the information stored in the fong/short index porifodio 616 of FIG. 6B may
then be further processed in an intra-day/end-of-day long/short portfolio index valuation unit 620 and

be published by a long/short portfolio index publishing vt 630,

FIG. 7 1s a graph that depicts the cumulative returns of a 130/30 Investable Index. This data
was obtained by setting up a 130/30 Investable Index according to one embodiment and running a
historical simulation using real financial data from the past. The selection and rebalancing of the
securitics in the index portfolio was performed on a MSCI Barra Aegis Portfolio Manager provided
with the Barra U. S. Equity Long-Term Risk Model. A 130/30 mvestable portfolio and a look-ahead
porifclio was set up and rebalanced on a monthly basis from January 1996 to September 2007 by
initially starting with $100,000,000 in cash. For cach month, the S&P 300 Index was used as the
benchmark and the aniverse in the portfolio construction. The following specifications were used 10
configuring the MSCI Barra Acgis Portfolio Manager to select the shares for the 130/30 index

portfolio:
Constraints. Constrain the portfolio beta to equal one.

Expected Retums. For cach company in the S&P 300 and for each date, use the equal-
weighted average of its corresponding ten composite-alpha-factor z- scores as the excess~return input
into the optimizer when constructing the investable portfolio, and use the one~-month forward excess
eturn when constructing the look-ahead portfolio. Set the risk-free rate, the benchmark risk premium,

and the expected benchmark surprise all to zero.
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Optimization Type. Use long/short portfolio optimuzation. Set the long and the short position

feverage to 130% and 30%, respectively.

Trading. Do not put any constraints on the holding and trading threshold levels, and set the
active weight 1o 40 basis points. This vields a tracking error, defined as the annualized standard
deviation of the difference between the portfolio and the benchmark daily return series, between 1.5%

and 3% for each month.

Risk. Use the Barra default setting, which includes the following
specifications: mean retura of zero, probability level of 5%, risk aversion value of 0.0075, and AS-CF

risk aversion ratio of 1.

Transaction Costs. Set the one-way transaction costs to €.123% and construct portfolios with

/

three different levels of annualized turnover — 13%, 100%, and unconstrained — which is intended to

span the relevant range of interest for most investors and managers.
Tax Costs. Do not assume any model for the tax cosis.

See Appendix I for the step-by-siep procedares used on the MSCI Barra Optimizer to

construct the 136/30 investable portfolio.

According to the parameters and settings described in Appendix I, the portfolic optinnzation
process generates the optimal puraber of shares to be held for each stock 1n the 130/30 portfolic for
cach month. Now, for each stock / in the portfolio, the following monthly information is obtained: the
number of shares Sy at the end of the previous month, the price per share Py at the end of the
previous month, and total return for the month Ry, Use this information to form the net-of-cost

monthly 130/30 portfolio total return Ry, as follows:

Py 153 e
= E —— Ry — TCost, — SCost, la
Rpe‘. i ZJ .Ej-j;._]bjz...]_ ¢ t T ( )

TCost, = 00025 x 2 x 1.6 x Turnover, (1)
SCost, = 0.3 x0.0075/12 (1c)

i

where TCost, 1s the direct transaction cost incurred in month ¢, Turnover, is the monthly turnover as
calculated by the MSCI Barra Aegis Portfolio Manager, and SCost, is the cost associated with the
short side of the 130/30 portfolic (1., the spread between the short rebate and the borrowing cost due

to the use of leverage).

A “look-ahead” index may be created at month-end using the same porifolio consiruction
process as for the investable index, but replacing the expected excess-~ return forecast with the realized
excess return for that month. Rather than creating a z-score as the proxy for the expected excess

eturn, straply the difference between the one-month forward refurn and the currend month's refurn s

8154122_1 (GHMatters) P84263.AU.2 1/09/16



01 Sep 2016

2016222447

10

15

20

25

30

35

30

used as the expected excess-return npot into the MSCI Barra Acgis Portfolio Manager. A portfolio
created in this masner obviously has “perfect foresight” since « uses realized returns i place of
expected-return forecasts, and retuwrns for this portfolio will serve as an upper limit to the total
available alpha. Because this portfohio is created with the same constraints as the investable index, the
retumn for the portfolio will be the maximum potential return available for the 130/30 strategy.
Investors and portfohio managers may use this returmn to gauge the amount of alpha captured by thew

own portfolios, which reay be a useful measure of alpha decay over time.

Using the above deseribed procedures with data from January 1996 to September 2007, the
returns of this 130/30 strategy was constructed assuming 3 one-way fransaction cost of 8.125% for
three different levels of anvual turmover: 15%, 100%., and unconstrained. The selected universe of
securities was the S&P 500. Therefore, a one-way transaction cost of 0.125% was considered to be an
over-estiygaie for the most Lguid names, but was considered empirically reore plausibie for the
smaller-cap stocks in that universe. And since the S&P 500 has an annual turnover of 2% to 10%, as
shown 1n FIG. 14, a turnover level of 153% preserves the passive nature of the 130/30 portfolio while
allowing it to respond cach month to changes in the underlying aipha factors. Therefore, most analysis

centered on this case.

The table shown in FIG. 8 summarizes the performance of the 130/30 index for 0.125% one-
wiy transaction costs and three different levels of annualized turnover constraints — 13%, 106%, and
unconstrained — and also includes the performance of the look-ahead portfolio produced by the above
described process and a sccurities universe defined by the S&P 500 index. The average returm of the
136/30 index 1s 15.67% with no turnover constraints, and declines to 14.94% and 12.13% with
turnover constraints of 100% and 15%, respectively. The difference in performance between the
unconstrained and constrained portfolios is not surprising, given the differences in the amount of
trading required for their mplementation — the unconstrained portfolio generates approximately
350% tarnover per vear, as compared o a turnover of 100% and 15% for the counstrained cases. Please

refer 1o the tables shown in FIGS. 12 and 13,

Transaction costs have little impact on the volatility of the 130/30 index, which s
approximately 13% for the investable mndex under all three levels of turnover and is similar to the
14.68% standard deviation of the S&P 500. This volatility level implies a Sharpe ratio of 0.47 for the
130/30 mdex with 0.125% one~way costs and a 15% ansualized turnover constraint, asswming a 3%
risk-free rate, which compares favorably with the S&P 300 index's Sharpe ratio of 0.37. Of course,
some have argued that such a comparison is inappropriate because the 130/30 strategy s leveraged,

and this argoment is the very motivation for owr index.

FIG. 7 plots the canmlative returns of the 130/36 Investable Tadex (with 0.125% one-way
transaction costs and 15% and 100% annualized turnover constraints) and other popular indexes such

as the S&P 300, the Ruossell 2000, and the CS/Tremont Hedge-Fond Index. These plots show that the
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130/30 mdex behaves more like traditional equity indexes than the CS/Tremont Hedge-Fund Index,

but does exhibit some performance gains over the S&P 500 and Russell 2000

These performance gains are more readily captured by FIG. 9, in which the geometrically
compounded annwal retwrns of the 130/340 strategy with 0.123% one-way costs and a 13% anuualized
turnover constraint are plotted, as well as the strategy's long-side and short-side returns and the
comparable S&P 500 returns, where the long-side (short-side) returns are defined as the returns of the
strategy's long (short) positions. With the exception of 2002, FIG. 9 shows that the short positions of
the 130/30 portfolio hurt performance, hence it is tfempting to conclude that the short side adds little
value, However, this mferpretation ignores the diversification benefits that the short positions vield, as
well as the flexibility to take more active risk on the long side while mamntaining a urit beta and a

100% dollar exposure for the portfoho.

A year-by-vear comparison of the 130/30 strategy with the S&P 300 suggests that the
increased flexibibity of the 130/30¢ portfolio does scem to yield benefits over and above the S&P 500
However, there are periods such as 1998, 2002, and 2006 where the 130/30 strategy can underperforie
its long-only counterpart. The table shown in FIG. 10 contains the monthly and annual returns of the
vartous 130/30 imvestable and look-ahead indexes and the S&P 500 index, and a direct comparison
shows that the annualized tracking error of the 130/30 index with 0.125% one-way costs and a 153%
annualized turnover constraint is 1.85% and the average excess return associated with this 130/30
index 1.63%, nuplying an information ratio (IR} of .88, However, given the passive and transparent
nature of the 130/30 sirategy, this tapressive IR cannot be interpreted as a sign of “alpha”, but rather

as the benefits of wncreased flexibility provided by the 130/30 format.

Apart from these performance differences, the table shown in FIG. 8 illustrates that the
remaining statistical properties of 130/30 index returns are virtually indistinguishable from those of
the S&P 500. In the table shown in FIG. 11, the correlations of the 130/30 imndex with 0.125% one-
way costs and 15%, 100%, and unconstrained annual turnover to various market indexes, key financial
assets, and hedge-fund indexes are illustrated. Not surprisingly, the 130/30 mdex i1s highly correlated
with alf of the equity indexes, and the correlation coefficients are nearly identical to those of the S&P
500. The second two sub-panels of the table shown i FIG. 11 show the same patterns — the 130/30
index and the S&P 500 have almost identical correlations 1o stock, bond, currency, commodity, and

bedge-fund indexes.

To develop a sense for the implementation issues surrounding the 130/30 index, FIGS. 12 and
13 report the monthly and annual tnover and yeardy averages of the annualized tracking errors
(obtained from the MSCI Barra Aegis Portfolio Manager each month) of the 130/30 portfolio with
$.125% one-way transaction costs where the annualized turnover was constrained to etther 15% or
100%, or left unconstrained. The turnover of the 130/30 index ranges from a high of 16.3% in 2000 to
a low of 6.8% 10 2003, and 1s typically 1% per month. For companson, the table shown  FIG. 14

contains the turnover of several S&P indexes. In contrast to the 130/30 index which 1s intended to be a
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dynamic basket of securities, the S&P indexes are static, changing only occasionally as certain stocks
are inciuded or excluded due o changes 1n their characieristics. Therefore, as a buy-and-hold index,
the turnover of the 3&P 500 is typically much lower than that of the 130/30 index, but the table of
FI1G. 14 shows that even for the S&P 500, there are years when this static portfolio exhibits turnover
fevels approaching the levels of the 130/30 index, e g., 1998 when the turnover in the S&P 500 index
1 9.5%. Morcover, for other static S&P indexes such as the Mid Cap 400, the tumover levels exceed
those of the 130/30 ndex, hence the practical challenges of implementing the 130/30 mdex are no

greater than those posed by many other popular buy-and-hold indexes.

The table shown in FIG. 13 contains the number of securnitics held on the long and short sides
of the 130/30 index with 0.125% one-way costs and with turnover constraints set at 15%, 100%, and
unconstrained. On average, the 130/30 index with 13% tomover s long 270 names and short 150
names, viclding a fairly well-diversified portfolic. In this respect, the 130/30 porifilio resembles a
typical U.5. large-cap core enhanced-index strategy where the active weights are more variable over

time and across stocks, thanks to the loosening of the long-only constraint.

While various embodiments of the present invention have been described above, it should be
understood that they have been presented by way of example only, and not as bmitation. Tt will be
apparent to those skilied in the art that various changes ta form and detail can be made therein withoot
departing from the spirit and scope of the mvention, and such embodiments are within the purview of
the present invention. Thus, the scope of the present invention should not be limited by any of the
above-described embodiments, but should be defined only 16 accordance with the following claims

and their equivalents. All patents and publications discussed herein are incorporated by reference.
Appendix [

The following is the step-by-step procedures nsed on the MSCI Barra Optimizer o constract

the 130730 vestable portfolio. (The specific MSCI Barra keywords are typeset in boldface.)
e Open the Barra Acgis Systern Portfolio Manager.

. On the drop-down menu, sclect Data — Select Model and Dates. Sclect the file

containing the data for a particelar date for which optimization is to be run, and st OK

° On the drop-down menu, select Data — Benchmarks, Markets, and Composites,
and hit the button Remove All. Now hit the button Add File, and go to the Barra data folder
corresponding to vour date of interest to add the appropriate index (SAPS08.por). Press Process and
then QKL

° On the drop-down meny, select Data —» Import User Data. First press Clear AlL

Then go fo the file containing the composite-alpha-facior z-scores for the S&P 500 companies on the
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date of intercst. Highlipht the file and select Add. Press Process and then QK. For the purposes of

further directions, assume that the z-scores variable in the user input file is labeled as “Value™.

° Build the portfolio. On the drop-down meny, select File—sNew Portfolio. Make surce
the date 1s correct and hit OK. On the drop-down meny, select Portfolio —»Settings. Within the

5  Settings window, select the following:

General Tab

i For the Benchmark ficld, hu Select and choose the index yvou just added (SAPS00).
2. Set the Market ficld to Cash by pressing the Cash button.
3. [f'you are not doing this process for the first tine in a series, set the Initial Portfolio

10 field to the previous month's optimized portfolio by pressing the Browse bution. Otherwise set the

Initial Porifolio ficld to a portfolio containing $100 million in cash and no other assets.

4, To populate the Universe ficld, hit the button Use benchmark as universe.

(=

Base Value option should be set to Net Value, which is the defaslt.
Tax Cosis Tab

15 Everything in this tab should be disabled by default
Optimize Tab

L Under the Optimization Type heading, set the Portfoilo option to Long-Short,

b2

Under the Cash heading, leave the Cash Contribuation at 0.00.

3. Under the Transactions heading, select Allow All
20 4. Under the Leverage heading, enter the following parameters:
(a) Max. Long Position = 130.00
(b) Min. Long Position = 130.00
() Min. Short Position = 30.00
{d) Max. Short Position = 30.00
25 Risk Tab

Under the Return Distribution Parameters heading, set:

1. Mean Return = Zero
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Show Function Type = Probability Density
MNumber of Bins =24
Probability Level (%) =35

Leave the box Truncate FTotal Return at ~100% unchecked.

Under the Risk Aversion heading, set:

2.

Value = 0.0075

AS-CF Risk Aversion Ratio = 1.0000

Consiraints Tab

4.

Constraint Priority = Default
Constraint Type = Beta
Constraints on = Net

Set the Factor ficld to Beta and the corresponding Min and Max ficlds both to 1, and

leave the Soft box unchecked.

Expected Returns Tab

Under the Expected Asset Retwrns heading, select the following:

4,

For the Return Source field, select User Bata —" Value”.
Leave the Bescription and Formaula ficlds blank.
Set the Return Type to Excess for these directions since z-scores are used.

Set the Retwrn Multiplier to 0.0100 (o general, this will depend on the scale of the

input z-scores), and do not define anvthing for the Expected Factor Return.

Under the Return Refinement Parameters heading, select the following:

b2

L

Risk Free = 0.00%

Benchmark Risk Premium = 0.00%
Expected Benchmark Surprise = 0.00%
Market Risk Premium = 0.00%

Expected Market Surprise = 6.00%

8154122_1 (GHMatters) P84263.AU.2 1/09/16
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Transaction Costs Tab

1. Barra Market Impact Model = Off
2. Analysis Mode = One Way. and Holding Period (years) = 1.00
3 Overall Transaction Costs (Buy Costs, Sell Costs, and Short Sell Costs) should all

be set to the desired transaction cost level (0.00% for the vnconstrained-turnover optimization and

0.125% for the constrained-turnover optimization) Plus 0.0000 Per Share,

4. Asset Specific Transaction Costs (Buy Costs, Sell Costs, and Short Sell Costs)

should all be set to <none> Plus <none> Per Share.

5. Transaction {ost Multiplier is sct to 1.0000 for the unconstrained-turnover
optidzation, aad to 1.3500 or 12 6000 for the constrained-turnover suuulations. One-way transaction
costs of 8.125% and a transaction cost multipher of 1.35 vields turnover of approximately 100% per
year, and when the transaction cost multiplier is increased to 12, the annualized turnover drops to
15%.

Penalties Tab

Leave the default setting (blank).
Formulas Tab

Leave the default setting (blank).
Advanced Constraints Tab
Leave it disabled (default).
Trading Tab

Al of the General Constraints boxes should be left unchecked, except for the Allow
Crossovers box, which should be checked. All of the Turnover boxes and all of the Trade Limits

boxes should be left unchecked.
Holdings Tab
Under the Asset Level Bounds, set:
I Upper Bound % = <none>
2. Lower Bound % = <pone>

Under the Grandfather Rule heading, leave everything unchecked.
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Under the General Holding Bounds heading, set:
i Upper Bound % =b + 0.40
2. Lower Bound % =b - 0.40

Under the Conditional Rule heading, the Apply Conditional Rule box should be left

unchecked.

s At the bottom-right of the Settings window press the Apply button, then at the top-

right of the same window press O,
e From the drop-down menu, select Actions —Optimize.
* Save the resuliing output.

It 15 10 be understood that, if any prior art is referred to herein, such reference does not
constitute au admission that such prior art forms 3 part of the common general knowledge i the art, in

Australia or any other country.

In the claims that follow and 1o the preceding description of the invention, except where the
context requires otherwise due to express language or necessary implication, the word “comprise” or
variations such as “comprises” or “comprising” is used in an inclusive sense, 1.¢. to specify the
presence of the stated features but not to preclude the presence or addition of further features in

various embodiments of the invention.
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CLAIMS

A computer-implemented method for maintaining a benchmark using a long/short investment
strategy, the method comprising:
periodically evaluating securities in a benchmark portfolio by ranking each security in the
benchmark portfolio using a ranking unit;
periodically rebalancing the benchmark portfolio based on a long/short investment strategy by
determining the number of shares of each security to be included in both a long and a
short position in the benchmark portfolio using a portfolio constructor unit, wherein the
long position includes a predetermined number of top-ranking securities and the short
position includes a predetermined number of bottom-ranking securities;
calculating a value of the benchmark portfolio; and
publishing the value of the benchmark portfolio as a benchmark index for a long/short
investment strategy.

A method of claim 1, wherein the benchmark is a passive benchmark.

A method of cither claim 1 or 2, wherein one or more securities to include in the benchmark
portfolio are chosen from securities included in the S&P 500 Index, the S&P 1500 Index, other

broad-base index, or combination of one or more thereof.

A method of any one of claims 1 to 3, wherein the periodic evaluating of the securities involves
using expected return estimating factors involving each of the securities' traditional value; relative
value; historical growth; expected growth; profit trend; accelerating sales; earnings momentum;

price momentum; price reversal; and small size.

A method of any one of claims 1 to 3, wherein the periodic evaluating of the securities involves

using a plurality of return-estimating factors.

A method of any one of claims 1 to 5, wherein the calculating of the value of the benchmark

portfolio is based on closing prices of securities in the benchmark portfolio.

A method of any one of claims 1 to 6, further comprising calculating a look-ahead index based on

realized returns of securities in the benchmark portfolio.
A computer-implemented method for generating a passive long/short benchmark, comprising:

obtaining, using a server, alpha forecast factors for each security found in a set of eligible

securities;
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inputting the alpha forecast factors, using a server, into a long/short investment strategy
optimizer unit to determine which and how much of each security from the set to include
in a long position and in a short position for the benchmark portfolio; and

generating the benchmark portfolio with the securities identified by the optimizer unit using a

portfolio constructor unit.

The method of claim 8, wherein the set of eligible securities includes all securities included in the
S&P 500 Index, the S&P 1500 Index, or a broad-base index.

A computer-implemented method for generating and managing a passive long/short investment
portfolio that correlates with a benchmark, comprising:
creating a portfolio of securities, using a portfolio constructor, based on a benchmark that uses
a long/short investment strategy;
monthly evaluating each security in a collection of eligible securities using a valuation unit to
determine the number of shares of each security to be included in both a long position and
a short position for the portfolio;
monthly rebalancing the portfolio to correlate with the benchmark; and
offering a portion of the portfolio to an investor,
wherein the monthly evaluating involves using expected return estimating factors for each of

the securities.

The method of claim 10, wherein the creating of the portfolio involves selecting securities from

securities included in the benchmark that uses a long/short investment strategy .

The method of claim 11, wherein the monthly evaluating involves using a plurality of factors,
including at least one of traditional value, relative value, historical growth, expected growth, profit

trend, accelerating sales, earnings momentum, price momentum, price reversal, and small size.

The method of any one of claims 10 to 12, wherein performance of the portfolio correlates with a
passive 130/30 benchmark within 90%.

The method of any one of claims 10 to 12, wherein performance of the portfolio correlates with a
passive 130/30 benchmark within 95%.

The method of any one of claims 10 to 12, wherein performance of the portfolio correlates with a
passive 130/30 benchmark within 98%.

A system, comprising:

a data storage;
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an expected return forecasting unit that predicts performance of one or more securities in a
benchmark portfolio; and

a long/short investment strategy rebalancing unit configured to rebalance the benchmark
portfolio and to determine the number of shares to be included in both a long position and
a short position of the benchmark portfolio using an input from the expected return
forecasting unit,

wherein the rebalancing unit is configured to rebalance the benchmark portfolio monthly.

17. The system of claim 16, further comprising a database configured to store information regarding

securities included in the benchmark portfolio.

18. A tangible, computer-readable medium storing instructions executable by a processor, the
instructions comprising:

creating a portfolio of securities using a long/short investment strategy;

monthly evaluating the securities of the portfolio; and

monthly rebalancing the portfolio using a long/short investment strategy by determining the
number of shares of each security to be included in both a long and a short position in the
portfolio,

wherein the evaluating involves using expected return estimating factors involving each of the
securities' traditional value; relative value; historical growth; expected growth; profit
trend; accelerating sales; earnings momentum; price momentum; price reversal; and small

size.

19. A computer-implemented method for transforming information about the performance of a
predetermined group of securities into a transparent, investable, and passive long/short
benchmark index, the method comprising:

ranking each security in a predetermined group of securities, based on the calculated return
for each security, using a ranking unit;

determining the number of shares to be included in the index for each security in both a long
and a short position for the index using the constructor unit, wherein the long position
includes a predetermined number of top-ranking securities and the short position
includes a predetermined number of bottom-ranking securities;

calculating, using a valuation unit, a final value for the index based on a current price and
number of shares for each security in the index; and

providing the final value of the passive long/short benchmark index.

20. The method of claim 19, wherein the step of determining the number of shares to be included is

based on a long/short strategy where a predetermined percentage of the initial value of the index is
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held in the short position and the same predetermined percentage of the initial value is added to

the long position of the index.
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FIG. 7

Comparison of Compound Returns of 130/30 Investable Indexes to
Various Market Indexes, January 1996 to Seplember 2007
60

==130/30 Index (TC=0.125%, T/0=1D0%)
= 130/30 Index (TC=0.925%, T/0=15%)

130430 Investable
~——Russoll 2000 {TC=0.124%, TrO=100%)
50 —5EF 500
—GSMremont Hadge-Fund [ndex

49
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= [v’\)‘ [¥C=0.125%, 'no::sy, oW
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N Statistic = st

1996-2007 2002-2007 2004-2007 2007

g 130/30 Index, TC = 0.125%, T/0 = 15%

N Annualized Mean (%) 12.13 8.41 11.75 14.87 . ,
Annualized SD (%) 15.02 12.06 7.24 B.28 13.57 7.99

X\ Annuaiized Sharpe* 0.47 0.28 0.93 119 683 748 11.80

A Skewness -0.52 -0.68 -0.14 -0.10 0.51 110 -0.02

{o] Kurtosis 3.56 4,43 2.14 162 3.26 6.01 1.86

H P1 -3.6 5.7 -7.4 19.4 6.2 -1.9 -5.8

O Pz 27 8.0 ~13.6 -71.8 2.3 -11.2 -1241

N P3 6.3 4.5 -19.2 -45.5 18.7 2.5 -21.5
MaxDD (%) -43.7 -29.1 -3.7 -3.4 2.9 -0.2 0.0
DD Begin 20000831 20020328 20050228 20070531 19980731 20020830 — —
DD End 20020930 20020930 20050429 20070731 19980831 20020930 — —

B30 TRA0R0C % 02591/ C S&P 500 Index
Annualized Mean {%) 14,94 10.0C 12.02 12.00 10.50 749 10.58 12.09
Annualized SD (%) 15,14 11.33 7.46 8.86 14.68 12.00 7.35 9.38
Annualized Sharpe* 0.66 0.44 0.94 0.79 0,37 0.21 0.76 0.76
Shkewness -0.49 -0.61 -0.28 -0.41 -0.56 -0.81 -0.32 -0.26
Kurosis 3.87 3.97 2.40 1.65 3.65 4.36 212 1.69
™M «3.2 0.1 -85 13.7 -0.9 5.2 -1.3 18.3
i 7.9 0.8 21,3 -85.0 -5.0 55 -16.6 =714
e 55 4.1 175 -40.8 4.0 3.9 24.8 -44.4
MaxDD (%) -35.4 -22.8 -5.0 -5.8 -44.7 -28.3 4.7 4.7
DD Begin 20000831 20020328 20070531 20070531 20000831 20020328 20070531 20070531
DD End 20020930 20020930 20070731 20070731 20020930 20020930 20070731 20070731
: L2 Ag LIEELED,

Annualized Mean (%) 15.67 10.29 12,34 1231
Annualized S0 (%) 15.09 11,40 7.64 9.44
Annualized Sharpe* 0.71 0.46 0.96 0.77
Skewness (.36 -0.59 -0.18 -0.34
Kurtasis 3.71 4.07 2.40 1.63
o1 -1.3 -1.4 6.4 16.7
P2 -B.8 0.3 -22.0 -69.2
Ps 3.0 3.8 -18.7 -42.7
MaxDD (%) =334 -23.2 -5.4 -5.4 *A risk-free rate of 5% is assumed.
DD Begin 20000831 20020328 20070531 20070531

DD End 20020930 20020930 20070731 20070731 NG = no constraint.




2016222447 01 Sep 2016

FIG. 5

605

50%

49%

30%

20% 1

Average Annual Return {Geometric)
-
g g

g

20%

3%

-40%

11117

130/30 Investable Index Average Annual Returns and Tracking Error
TC = 0.125%, T/O = 15%, Geometrlc Compounding of Monthly Dala

3.0%

=H30/30 Index {TC=0,126%,T/0=15%)

N 130/38 Indox Shorl-Slde {FO=0.425%, T/0=15%)

s Trasking Error

W 130/30 Indox Long-Sido (TCw0,125%, TiOu15%)
CES&P 500

+ 2.8%

T 2.0%

1.5%

t 0.5%

0.0%

193§ 1997 1988 1889 2000

2001

2002

2003

o4

2005

2006

o007

Tracking Error



2016222447 01 Sep 2016

12/17

D0 LoekARe IndeX ManIRlY Returas: 4. 7 )
Jan Feb Mar Jun Jui Aug Sep Ocl Nov

128 97 94 103 92 V8 39 83 138 28 150
B0 89 44 183 147 4.5 185 248 48 70 138
108 1681 145 104 59 148 106 -2.2 249 208 169
183 63 187 180 B0 168 57 108 47 2.t 4D
41 144 265 97 114 162 127 91 99 141 6§
194 14 50 213 104 103 114 3D 47 159 158
8.7 90 143 41 88 37 54 (1.6 -02 244 190
80 73 195 186 145 93 119 60 &2 155 V6
16 B4 54 &1 78 87 47 70 &4 108 137
49 95 %57 60 107 68 13 63 &89 70 I
22 71 868 93 41 0 89 97 S0 1. 64

Oct  HNov
28 76
33 48
Bl &t
63 20
-4 -78
1.9 7.6
88 58
57 08
1.5 490
1,7 38
a5 18

Hay Jun
1996 37 16 13 16 33 04
1957 6B 04 -43 68 T.1 45
988 1.7 86 58 25 -1.7 44
1999 50 -32 34 5O 1.9 57
2000 -39 01 124 -4 22 32
08

Monthly returns of the CS 130/30 Investable Indexes with 0.125% one-way trans-
actions costs and annualized turnover constraints set at 15%, 100%, and unconstrained, and
monthly returns of the CS 130/30 Look-Ahead Index with no transactions costs and no
turnover constraints, and the 3&P 500 Index, in percent, from January 1996 to September
2007.
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o
13030 Index 130/30 Index 130/30 Index
Statlstic (TC=0.125%, (TC=0.125%, (TC=0.125%, :';;;;“I“;"d s;&:sau
TIO=15%) TIO=100%) T/O=NCY) ndex  Index
N~
Correlations {based on monthly returns to September 2007; 2 75% highlighted, s -25% highlighted ):
Russell 1000 99 93 98 a5 100
Rugsell 1000 Growih 94 94 9 a1 94
(a\| Russail 1000 Value 89 88 86 75 20
N Aussell 2600 72 73 73 61 72
N Russell 2000 Growth Tt 73 72 61 71
Russeli 2000 Value 87 68 68 55 67
({o) Russell 3000 98 98 98 84 98
H Russeli 3000 Growth 93 94 93 80 94
Russeli 3000 Value 89 [:2:] [:}:] 75 20
O S&P 500 {Large Cap) 99 48 98 as 160
e\ S&P 500 Growth a5 95 04 a1 g6
S&k 500 Value 93 g2 22 80 a4
SRP 400 {Mid Gap) a8 a8 88 75 85
S&P 400 Growth 82 85 85 73 82
S&P 400 Value 78 79 80 68 78
S&P 600 (Small Cop) 73 74 74 61 72
S&P 00 Growth 59 T 0 57 [<1:]
S&b 600 Vatue 73 73 74 60 72
Correlations To Other Market Indexes (based on monthly returns to August 2007}
FSCI World Index 94 83 93 8 95
NASDAQ 100 Stock Index 82 82 82 74 81
BBA LIBOR USD 3-Momii i 1 3 19 [H
DJ Lehman Bend Comp GLBL -8 -5 -4 1 6
.S, Treasury N/B (GT10) 18 17 16 g 18
U.S. Treasury N/B (GT2) 25 25 24 8 25
U.5. Treasury N/B (GT30) 11 11 9 3] i1
Gold {Spot $loz) -3 -2 -3 -8 -4
1.5, Dollar Spot Index 6 8 ] 10 §
NYMEX Crude Future Impiied Call Volatility -16 -19 «19 -13 -18
Correlations To CS/Tremant Indexes (besed on manthly returns to August 2007):
Al Funds 52 52 50 39 50
Caonvertible Arbltrage 14 15 16 17 13
Pedic¢ated Short Blas =16 «78 -78 -65 76
Emerglng Markels 55 54 53 43 55
Equity Market Neutra) 43 44 45 44 42
Event Driven &5 55 54 38 55
Fixed Income Arbitrage 2 2 2 -6 Q
Glokal Macro 25 24 23 17 23
Long/Shert Equily Hedge 60 62 60 51 59
Managed Futures & -0 -10 -6 -8
Multi-Strategy 15 16 18 8 15

*NC = No Censtralnt
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Year

1956
1997
1994
1960
2080
2001
2002
2003
2004

2006
2007

din
130.0

0.6
0.9
1.7
22
1.3
o8
0.3
0.6
D4
D5
0.6

Feb Mar Apr Mly

2.1
1.4
0.9
24
1.7
o5
o7
o5
-4
0.7

W
.lun JI.!]
09 08 10 08 10
04 0B 43 14 13
06 17 L5 1E 18
1.0

Aug Sep Gl:( Nav Dm:

1.4

14/17

A 50M0Ingex (16=0, 12556,-'|'10=15%)"Lon fée;t‘umovp_[‘i
Jan og
115.0

Feb Mar Apr May Jun Jul Asg Sa
12 06 06 06 OJ' [::}
05 0.8 03 05 w0 o6 05 08
0.6 0.8 03 1.0 08 09 10 DB
128 13 D4 G4 05 DBE 06 1.2
13 08 05 07 08 0& 07 08
o7 26 04 D4 LD D4
05 93 13 DE 08 06
02 03 23 03 D2 Q2
04 04 95 03 02 03
02 04 04 06 048 04
0.3 O 96 03 02 o2

0.2

7.9
T2
B8O
9.1

73
7.2
7
69
kag
50
50
4.8

T mr' .Apr

&8

51

Hay Jun Jul
.6

" Year

1505
107
1528
1099
2000
2009
2002

Jan Fab

20

130730 tndex

0.4

(1 G20 2597 /O B%yc S-S0 Moy

Taay  Jun Ju,;l

Jen Fek Mar Agr Way dJus  Jul

150 0% 0.3 03 04 G4 0.4
02 0% 03 02 D.S 0.5
23 €3 07 05 0B 0B
27 13 03 03 0B 04
99 03 05 04 D04 04
o5 04 02 063 0z 08
3 03 1
a2 02
a2 04
02 03

12 1.8 1% b

16 LY 17 17 1 8
17 1.7 1§ 20 21
i2 19 1.7 1.4 18
22 22 22 22 24

Aug oep Dt Hov Dec 1AM

3}
67
03
0.8
o2

37
28
33

a
1.7
28
23
1.7

Mar At

19
2.0
21
24
24
24

2% {
Jan Fuh “Mar Ap: May Jun

24

18
19
20
23
27
24

Jul’

May dun dul

1.8
2.1
2.1
22
28
25
26
24
21
20
20

“hug Sep o
X3

1.8
22
25
1.8
1.8
23
a7
1.8
24

1.4
20

Aun Sop 0c|

i 9
25
2
29
25
a7
23
21

*Annual turnover values tor 1998 exclude the monih of January.
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FIG. 13

ooy

Year Jan Feb Mar Apr May Jun Jul Aug Seop
1996 130.0 324 269 247 311 277 251 354 2665 264 324 25
1897 233 31.8 246 257 326 274 300 335 281 248 314 256"
1998 258 91.8 280 260 334 26,7 23.6 205 29.9 275 336
1988 267 917 265 255 328 285 27.8 327 258 248 343
200 254 852 242 263 M5 253 27.0 309 258 270 325
200t 268 340 279 238 345 291 27.2 363 303 250 380
2002 264 326 287 294 320 286 289 869 275 281 336
2003 291 317 249 244 323 282 298 329 258 325 364
2004 316 281 929 305 1.7 308 278 277 204 276 287
2005 264 274 277 27,0 275 £B.7 250 279 258 234 294
2006 228 230 284 2657 284 305 259 208 296 285
267 258 268 275 225 268 302
7 267531

Year dJan Feb Mar Apr May Aug Sop Oct Nov
1996 1150 225 202 181 225 19.8 182 R6.0 187 183 21.7
1997 163 223 {77 185 247 205 233 242 207 177 226
1998 18,2 229 204 194 258 182 166 209 221 189 235
1989 200 221 140 17.6 234 203 200 237 182 1r2 235
2000 169 261 169 187 219 17.8 183 207 187 185 21.9
2001 19.0 242 9.0 153 243 208 9.9 265 224 172 279
2002 195 239 215 211 219 189 209 27.0 203 211 246
2003 203 234 176 177 226 203 214 245 186 23.7 258
2004 235 215 236 21.7 234 220 212 198 21.7 211 21.2
2005 198 1564 205 19.6 187 20.0 17.9 206 18.0 64 21.8
2006 169 208 213 192 199 225 187 206 216 203 185
18.1 18,7 225

Jan Mar Apr May Jun Jul Aug Sep OQct Nov
1896 150 B8 68 66 B8 72 89 85 V9 82 107 i
1997 7.0 96 69 72 79 69 67 97 175 68 88 V2
1998 78 8B 78 65 76 75 70 88 78 BB 102 76
1888 67 9% 75 789 94 83 77 90 76 76 108 9.0
2000 85 %e& 73 76 G6 V5 8y 102 72 75 107 78
2001 77 98 8% 385 132 683 73 98 79 78 10 76
2002 69 87 76 83 W0 77 &0 93 V2 G695 &8 94
2003 g8 86 73 67 97 79 &3 84 72 88 103 &7
2004 81 7.7 92 88 84 8B &7 VO V7 64 75 66
2005 BS 80 72 74 88 &7 71 I3 Y8 WO 75 78
2006 58 Vi1 %1 75 8% 7.3 8.8

: i A A ?I Epo Esvirpes

Yoar Jan Feb Mar Apr May Jun Jul Aug Sep Oct

1996 21 21 20 20 a0 20 20 21 18 20 20
W9e7 21 20 21 18 a0 19 21 18 19 19 22
988 21 22 20 2% 22 20 21 23 24 25 25
1989 22 24 24 25 24 23 24 22 22 22 2§
2000 29 30 31 31 31 28 31 29 28 33 34
2001 28 2B 29 2B 25 24 26 26 24 27 28
2002 25 27 26 26 26 26 28 340 26 28 28
2003 27 25 24 23 23 22 25 26 23 82 24
2004 21 22 21 21 24 22 21 a3 23 21 23
2005 23 22 20 23 25 22 20 21 21 22 24
2006 20 21 22 20 19 21 19 20 22 21 1.8
2007 1.7 16 17 17 18 17 18 18 1.8

Pt p g

*Annuat turnover values for 1996 exclude the month of January.

Monthly turnover and annualized tracking error for the CS 130/30 Investable Index
with 0.125% one-way transactions costs and no turnover constraint, in percent, from January
1996 to September 2007,
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FIG. 15

30730, I e (TEA0: 255 TR 155%): NUMBar ol Saen
Year Jan Feb Mar Apr May Jum Jul Aug Sep
1998 239 243 244 248 248 251 253 256 257
1997 264 267 267 260 271 271 2N T4 29
1598 272 274 P73 218 275 276 215 78 283
1599 278 282 282 281 27¢ 277 2ra Z3 274
2000 2r2 272 29 zBD 279 21 270 280 2@
2001 28 Er4 272 BI3 277 273 272 oA @v4
o002 268 269 260 268 260 269 o1 274 273
2000 275 26 278 27T 275 RAT2 213 274 20
2004 271 271 259 Q260 268 269 2/ Z70 269
2005 208 268 270 72 R¥F &M 272 272 274
2006 271 272 a4 5 23 26 26
274

ot e

1) ﬁzg;,mrom 00%2‘ ‘Nlilw 1B
Apr May Jun Aug  Sep Oc
1896 235 243 240 248 252 452 255 258 267 284 e
1997 7 246 242 247 51 247 248 240 24D 245 245
1938 244 248 251 253 254 U7 247 260 255 255 361
1999 253 254 250 254 251 247 256 200 251 P46 256
2000 262 270 281 200 AYE 260 264 /Y 267 R 260
2001 267 267 263 263 264 2B 261 265 262 263 266
2002 268 266 263 261 27 268 269 282 274 273 274
2003 281 283 268 284 256 254 254 255 257 286 260
2004 265 202 253 252 359 36y 258 260 258 268 252
2005 255 255 260 255 251 205 258 250 249 293 248 245
249 253 248
240

Mar
128
123
120
129
146
130
126
120
122
18
120

”‘.'Apr

120
17
122
131
149
132
123
124
122
157
"7
319

Hay
120
121
125
127
164
133
12¢
it5
i22
17
122
119

128
146
126
124
114
121
114
122

“dul

121
124

113
116

118

i 1 1125%, T/0SNC Y Numbar: oLSecurIﬂestong
Year Jan Mar Apr May Jun Jul Aug Sap Mev Dog
1996 238 246 245 246 241 249 249 245 235 235 240 239
199 241 242 237 240 245 232 232 241 235 237 N 237
1898 M4z 244 237 244 249 248 230 240 B0 244 244 250 ’1@
1590 234 235 236 244 23% 234 2517 233 & 239 235 239 %
2000 247 265 267 275 2657 43 248 244 249 242 248 255
2001 251 244 260 266 245 243 243 243 240 24B 253 246
2002 243 245 244 245 243 242 243 WG M 248 252 241
2003 252 241 246 239 234 0 241 255 236 237 4B 246
2004 243 235 P42 M3 248 WY 236 280 237 289 241 237
2008 241 044 240 24§ 251 M5 243 243 241 243 254 2
2006 235 247 250 242 24f 24% 236 250 234 240

e

Yoar
1996
1897
1980
1888
2000
200%
2002
2003
2004
2005
2006

2007

Jan
15
bk
111
110
112

2180/80 Index(T

Feb
114
115
115
110
127
118
120
m
110
113
118

Har
1135
1id
nz
107
145
159
130
165
13
109
309
108

108
127
s
15
117
107
130
1%6
308

"7
126
AAL:3
122
106
108
14
bkl
108

106
107

118
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