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Agenda

A Quick overview of the tools employed in constructing the Minimum
Variance (MinVar) Portfolio

A Features of a basic unconstrained MinVar Portfolio and comparative
performance against the main benchmarks

A Impact on performance of imposing constraints such as style or sectc
neutrality

A Alternative methods for imposing style tilts within the minimum
variance framework




Capital 1Q Alphaworks

A Library of over 400 stock selection signals spanning seminal academ
literature and the latest practitioner expertise
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right down to theCompustatand Capital IQ data code

A Industryfirst built solely off Pointn-Time fundamentals providing a
true view of historical factor performance

A Easy to use webased interface for screening and report generation
and also available as a feed of raw, ranked, and/ecared factors
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Adj Forward Free Cash Flow to Price Ratio
This valuation ratic compares the company's forward looking annual free cash flow to its market value.
Generally, the lower this ratio is, the more expensive the company is.

Adj Free Cash Flow to Price
This valuatien ratic compares the company's annual free cash flow to its market value. Generally, the lower this
ratio is, the more expensive the company is.

Adj Growth Flow to Price
The growth-flow-to-price ratio indicates how much the company spends on R&D. Note, however, that this does
not indicate how profitable the R&D will turn out in the future.

Adj. EBITDA to Enterprise Value
The metric measure how much return the company can generate relative to its enterprise value.

Assets to Price Ratio
This ratio compares the company's asszets per chare value with the company's stock price. If the ratio is too low
(high) relative to other comparable companies, the company's assets are undervalued (overvalued).

Book to Enterprise Value
The metric measures the book value of a company relative to its enterprise value.

Book to Price
This ratio compares the company's book value to it market price.

Cash Flow to Equity
This ratic measures how much net cash flow the company can generate for the commen equity helders.

Cash to Adjusted Enterprise Value
This ratio measure the company's cash heolding relative to its enterprize value.

Cash to EV Ratio
This ratic measure the company's cash heolding relative to its enterprise value.
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Capital IQ US Fundamental Risk Model

A Based on
y Alphaworkdactor library subset: 130+ factors aggregated into 8 styles
vy GICS industry classifications: 24 GICS level 2 industry factors
y Daily returns with serial correlation adjustment
y Estimation universe: S&P 1500

y Coverage universe: 7,5@0L0,000 US equity instruments covered by
[ I LIA (0 Xptessfeadr@léiding ADRs and ETFs

vy White Paper documents the research methodology




Capital IQ Risk Model Style Factors

Style Factor

Number of Constituent
Indicators

Constituentindicator Highlights

Analyst Expectatio

11

Earnings & Sales Forecast
Earnings Surprise

Analyst Diffusion

Analyst Revision

Capital Efficiency

10

Return on Equity & Capital
Leverage & Interest Coverage
Issuance & Buybacks

Earnings Quality

26

Balance Sheet Accruals

Working Capital & Asset Turnover
Capital Expenditure and R&D Intensity
Margins, Payout Ratio

Historical Growth

31

1 & 3year growth of
- Operating& Free Cash Flow
- Earnings
- Margins

Price Momentum

20

1, 6, 9 &12-month PriceMomentum
Technicalndicators over various time frames
MACD, RSI, Slope, 52 Week High/Low

Size

Log of Market Cap. & Sales

Valuation

34

Reported & Forward Earnings Yield
Dividend Yield

Book to Price Sales, EBITDA & Cash Flow to Enterprise Vall
Inverse PEGY

Volatility

Realized volatility

CAPM Beta

Distance from High to Low (1 & 12 months)
Short Interest & Trading Volume




Capital IQ US Fundamental Short Term Risk Model

S&P 500 Forecast vs. Realized Risk
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Capital 1Q ClariFl MeaWariance Optimizer

A State of the art solver for Mixed Integ@uadraticallyConstrained
Quadratic Programming problems

A Risk (and tracking error) can be in the objective function or treated
as constraint. Multiple risk terms/models supported

A Constraints can be hard or soft with penalties (linear or quadratic)
Including
y Holding size constraints
y Cardinality constraints (min/max position counts)
y Trading constraints including % of ADV and threshold holding and trade
size
y Exposure constraints, e.g. to sectors or risk model factors
A Full longshort capabilities
A Transaction cost model support

A Integrated in backesting engine




Historical Evidence

A Early work from HAUGEN/BAKER (1991). For the period covering the
years 1972 to 1989 the authors found thabanVarportfolio would
outperform the Wilshire 5000 at lower risk

A Many studies followed the original paper. For the US stock market
CHAN/KARCESKI/LAKONISHOK (1999), SCHWARTZ (2000) and
JAGANNATHAN/MA (2003) and CLARKE/SILVA/THORLEY (2006) fi
both higher returns and lower realized risks for tenVarportfolio
versus a capitalization weighted benchmark

A SCHERER (2010) shows that 79% of the variation dfithéar
L2 NI F2f A2Q4 SEOS&aa NBGdzNy OlFy o
beta and low stock specific risk. Value and size are other
characteristics noted




Unconstrained Minimum Variance Portfolio Construction
A Portfolio size $1.5BN (initial), long only

A Objective: Minimum Variance at each rebalancing

A Risk Model: Capital IQ US Fundamental Medium Term

A Universe: S&P 1500

A Max 100 Holdings (not always binding)

A Monthly rebalancing, Apr. 1998 to Oct. 2010

A Max trade size: 10% of ADV

A Trade costs: 25bps

A Max holding size: 3% of portfolio per name

A Threshold holding and trade size: $50k




Unconstrained MinVar Portfolio Factor Attribution

Realized Realized

Portfolio Annualized Contribution Percent of Contribution Percent of Realized

Apr. 19981 Oct. 2010 Portfolio  to Portfolio  Portfolio ) : Return/Risk
Exposure : : to Portfolio  Portfolio :
Return Risk Risk : : Ratio
Risk Risk

Factor 1.96% 10.16% 89.67% 9.63% 72.09% 0.20
Market 0.48 2.11% 9.09% 70.37% 8.44% 55.35% 0.25
Styles -0.58% 3.04% 9.21% 3.11% 7.49% -0.19
Valuation -0.08 0.82% -0.58% -0.79% -0.98% -0.74% -0.84
Size -0.17 0.18% 0.41% -0.30% 1.04% 0.84% 0.17
Analyst Expectation 0.01 -0.28% 0.58% 0.35% 0.94% 0.68% -0.30
Historical Growth -0.03 0.07% 0.94% 1.24% -0.46% -0.16% -0.15
Capital Efficiency -0.21 -0.18% 1.15% 0.81% 2.27% 4.01% -0.08
Price Momentum -0.12 0.46% -0.30% -0.24% 2.03% 3.19% 0.23
Earnings Quality 0.93 -0.94% 2.27% 5.11% 0.85% 0.56% -1.11
Volatility -0.27 -0.71% 1.34% 3.03% -1.07% -0.89% 0.66
Sector 0.02 0.43% 3.36% 10.10% 3.45% 9.25% 0.12
Stock Specific 4.07% 3.06% 10.33% 5.99% 27.91% 0.68

6.02% 10.61% 100.00% 11.35% 100.00%

The unconstraineilinVarportfolio has a low average beta of 0.48 and derives
most of its return from stock specific sources
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Cumulative Performance
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Unconstrained MinVar Performance

I LINJD | Return/Risk

Oct. 2010 Ann Return  Ann Risk Ratio
Min Var 6.0% 11.4% 0.53
S&P 500 2.8% 16.5% 0.17
S&P 400 8. 7% 19.3% 0.45
S&P 600 6.9% 20.7% 0.33
S&P 1500 3.4% 16.6% 0.20

Note: The annualized risk numbers in this presentation are based on monthly returns. Using daily
returns, the risk of the unconstrainddinVarportfolio is 13.4% and the S&P 500 is 21.8%




UnconstrainedMinVar Sector Attribution against S&P 1500
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The unconstrained minimum variance portfolio on averagerweightstraditionally defensive
sectors such as Consuntgtaplesand Utilities while underweighting IT and Financials




UnconstrainedMinVar Cap. Group Attribution against
S&P 1500

The unconstraineilinVarportfolio heavilyunderweightsthe top marketcap.decilewhile, on
average, overweightindecile2-5 and staying neutral tthe bottom half market cap names in the

S&P 1500. However on average, tbp Marketcap.decilestill represents 34% of thlinVar
portfolio by value




