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The Liquidity Premium

» \What is the Liquidity Premium
» More liquid assets are priced at a premium
» Less liquid assets are priced at a discount,
thus having higher returns

» \Where can the Liquidity Premium be found?
» Private vs. Public Markets

» Stocks, Bonds, Real Estate, Inc.
» \Within Public Markets

“Don't pay for liquidity you do not need”
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llliquidity Premium Evidence

» Amihud and Mendelson (1991) shows that on-the-run treasury yield
curves are lower than similar off-the-run yield curves despite an
equivalent investment.

» Silber (1991) finds that that restricted stocks trade at an average
discount of around 30 relative to publicly traded stocks.

» An illiquidity return premium in public equities has also been
documented in Amihud and Mendelson (1986), Brennan and
Subramanyan (1996), Datar, Naik, and Radcliffe (1998), and Pastor
and Stambaugh (2003), and Chen, Ibbotson, and Hu (2010).

Complete references are in the Appendix
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The llliquidity Premium
At the Stock Level
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The Stock Level llliquidity Premium
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Liquidity Investing

The other component of a present value calculation is the
discount rate. Similar to the expected cash flows, these
discount rates are unobservab|
the riskless discount rates fron
bonds, which we unravel fror
bonds.

This chapter is written by Zhiwu Chen and Rager Ibbotson,
Zeby uc!

Whatis Liquidity?
Liquidity has many different, but simitar meanings. In every
case itis related to the ease of movement. Even within the

add to the riskless term structy
an equity risk premium, which
in the CAPM framework. We m
size and another one for value
that another premium should b

Liquidity as an Investment Style

context of financial markets, liquidity has several diferent  The difference of opinion thatin Zhiwu Chen
meanings. In the banking system, liquidity measures the  cash flows leads to the additior

degree to which loans are made. In the securities markets, of the security reflects not anls Professor of Finance
liquidity is the ease with which transactions can be made.  company cash-flow expectatic Yale School of Management
In valuation, this liquidity impacts value, so that the more  of opinion that changes from Director of Research

Tiquidity an asset has the more value it has, all ather things
being equal. The absence of fiquidity lowers the valua of
the asset by the amount of an liquidity discount.

In the current financial crisis, it is quite natural that the
financial press is focusing on liquidity in bonds and loans
banking system. The President and Congress are providing
bailout money so that financial institutions can prop up bal-
ance sheets and to make it easier for them to start lending
‘again. Corporations, such as automobile manufacturers, are

risk reduces the value of a sec
divergence of opinion also leal
a security, thereby making tf
trades, whether they be active o
liquidity increases the security’

We do not mean to imly that
these present value calculatios
simple metrics, such as the pri
trying to buy stocks with relativi

focus on liquidity’s impact cn valuation and in particular its
impact on security returns. We will demonstrate that less-
liquid securities have higher expected retums.

Valuation as Present Value of Cash Flows

These future cash flows are unobservable, except for risk-
free assets. For stocks, there is great disagreement as
10 what these expected cash flows might be. This disagree-
ment is the primary reason that stocks are waded.
A secondary reason is that they are bought or sold to meet
liquidity needs.

assume that securities are p
somewhat liquid, an liquidity’
the present value, at the end
liquid stock is priced at the pr{
cash flows, discounted by the

present value is then reduced
its lack of liquidity.
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1 Liquidity as an Investment Style
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Liquidity Details

» Investment Universe: Largest 3500 NYSE/AMEX/NASDAQ stocks
» Liquidity Definition:
Turnover Rate = Shares Traded per Year / Shares Outstanding

» Size Sort:

Market Capitalization
» Valuation Sort:

PE ratio based on trailing reported earnings
» Momentum Sort:

Trailing price momentum

7 MOMINGTIR  ibbotson



Liquidity vs. Size
Quartiles for NYSE/AMEX/NASDAQ
Compounded Annual Returns, 1972-2010

Liquidity Low Minus
High Liquidity
Size 1-Low 2 3 4
1-Small 18.17%  17.46% 13.51% 6.16% 12.01%
2 16.87%  15.15% 11.68% 6.52% 10.35%
3 15.15%  14.36% 12.87% 9.56% 5.59%
4-large 1249%  11.48% 11.55% 9.87% 2.62%
Small Minus Large H.68% 5.98%  1.96% -3.71%
Based on htp:fwwnw. zebracapm com/fles/LigSty091010 pdfwith updated annual numbers from Zebra Capital
8 MORNINGTR  ibbotson.



Liguidity vs. Valuation
Quartiles for NYSE/AMEX/NASDAQ
Compounded Annual Returns, 1972-2010

Liquidity Low Minus
High Liquidity
Valuation T-Low / 3 4
1-Value 20.82% 17.98% 17.02% 12.53% 8.29%
/ 15.74% 14.93% 13.54% 12.45% 3.29%
3 13.97% 12.46% 10.69% 8.04% 5.93%
4-Growth 11.93% 11.85% 7.88% 3.88% 8.05%

Value Minus Growth ~ 8.89% 6.13%  9.14%  8.65%

Based on http://www.zebracapm.com/files/LigSty091010.pdf with updated annual numbers from Zebra Capital.

9 MOORMNGTR  ibbotson



Liquidity vs. Momentum
Quartiles for NYSE/AMEX/NASDAQ
Compounded Annual Returns, 1972-2010

Liquidity Low Minus
High Liquidity

Momentum T-Low 2 3 4

1-High Momentum 17.41%  15.74% 12.96% 11.02% 6.39%

2 17.18%  15.77% 12.86% 9.47% 1.711%

3 15.29%  14.45% 13.74% 9.38% 5.91%

4-L.ow Momentum 14.31% 10.64% 9.83% 5.59% 8.72%

High Minus Low 3.10% 510%  3.13% 5.43%
Momentum

Based on http://www.zebracapm.com/files/LigSty091010.pdf with updated annual numbers from Zebra Capital.
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The llhiquidity Premium
In Mutual Funds
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The llliquidity Premium in Mutual Funds
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Please note: Slides 12-36 are in reference to this Ibbotson research paper "The Liquidity Style of Mutual Funds"
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Mutual Fund Liquidity Composites

» Investment Universe: 5000+ U.S. Equity Mutual Funds
» Stock Level Liquidity Definition:
Turnover Rate = Shares Traded per Year / Shares Outstanding

» Mutual Fund Liquidity Definition:
Weighted (based on holding size) Average Turnover Rate
» Organize mutual funds into composites (quintiles)

’ MOMINGTIR  ibbotson



Number of Funds with Required Data

Morningstar Category Start Date Number of Funds (Feb 1995) End Date Number of Funds (Dec 2009)
Small Value 42 238
Small Core 73 369
Small Growth 123 494
Mid Value 45 2729
Mid Core 84 314
Mid Growth 131 527
Large Value 212 719
Large Core 322 1260
Large Growth 262 1048
Small 238 1101
Mid 260 1070
Large 796 3027
Value 299 1186
Core 479 1943
Growth 516 2069

: MORNINGSTAR  ibbotson.



All US Equity Funds
Feb. 1995 — Dec. 2009

Monthly T-Statistic
Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to

N Periods Mean () Mean () Deviation () Ratio Average () Average

All L2 179 9.24 98 16.56 | 0.35 0.08 1.06
All L3 179 8.58 7.15 1758 | 0.29 -0.03  -0.75
All L4 179 9.44 7.58 20.16 | 0.29 -0.07 __ -1.19
All Average 179 9.33 7.80 18.20 | 0.32 --

L1-15 094 (265 0.45

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

15 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Small Value
Feb. 1995 - Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

SmallValue L2 179 125 1079 1955 046 006 1.6
SmallValue L3 179 1191 1017 1963 043 001 026
SmallValue L4 179 1126 948 1981 039  -005 -117
Small Value Avg 179 1159  9.97 19.27  0.42 --
L1-15 2.21 @ 315 018 032 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

16 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Small Core
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

Small Core L2 179 11.14  9.48 1909 04 0.05 0.88
Small Core L3 179 10.71 8.81 2043  0.35 -0.05 -1.35
Small Core L4 179 10.93  8.73 2207 034 -0.1 -1.76

Small Core Avg 179 11.11  9.29 2002 0.38

L1-15 2.54 @ 426 021 04 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

17 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Small Growth
Feb. 1995 - Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

Small Growth L2 179 1043 /.88 2391  0.29 0.04 0.81
Small Growth L3 179 9.87 6.87 2593 0.24 -0.08  -1.77
Small Growth L4 179 11.5 8.13 2784  0.29 0 0.01

Small Growth Avg 179 10.6 1.77 2522 0.28

L1-15 11 886 015 04 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

18 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Mid Value
Feb. 1995 - Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

Mid Value L2 179 11.28  9.95 1713 0.45 0.04 0.69
Mid Value L3 179 11.11  9.76 17.23  0.44 0.02 0.35
Mid Value L4 179 1145  9.82 18.92 0.42 -0.04  -0.75

Mid Value Avg 179 1114 9.73 1706 0.43

L1-15 2.42 @ 487 025 043 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

19 For illustrative purposes only; Portfolios shown are not available for direct o e . .
investment; Past performance is not indicative of future results ( ) J OtSOﬂ



Mid Core
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha

Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to

N Periods Mean () Mean () Deviation () Ratio Average () Average
Mid Core L2 179 1158 1006 1829 044 0.07 1.13
Mid Core L3 179 1202 1024 1986 0.43 0.03 0.54
Mid Core L4 179 1112 9.22 2049  0.37 -0.08 -1.38

Mid Core Avg 179 11.23  9.61 18.87  0.41

L1-15 2.16 599 024 046 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

20 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , J OtSOn



Mid Growth
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

Mid Growth L2 179 1126 9.14 2182 035 0.11 1.87
Mid Growth L3 179 11.01  8.38 2438  0.31 -0.01 -0.3
Mid Growth L4 179 1039  7.35 2615 0.26 012 -2.32
Mid Growth Avg 179 10.82  8.38 2339  0.31 - -
L1-L5 1.08 -10.52 0.2 0.49 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

21 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Large Value
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

Large Value L2 179 8.75 /.65 1538 0.34 0.04 1.59
Large Value L3 179 8.61 1.42 16.04  0.32 0 -0.15
Large Value L4 179 8.34 1.07 16.53  0.29 -0.05 -2.29
large Value Avg 179 8.52 1.35 15.88  0.31 -- -
L1-15 189 (233) 283 018 028 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

27 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Large Core
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

Large Core L2 179 8.1 6.91 1598 0.29 0.01 0.7
Large Core L3 179 1.97 6.66 16.76  0.27 -0.03 -1.21
Large Core L4 179 1.63 6.35 16.56  0.25 -0.05  -2.66

Large Core Avg 179 8.1 6.86 16.31  0.28

L1-15 1.11 342 013 023 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

23 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Large Growth
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average

Large Growth L2 179 8.36 6.92 1764  0.27 0.06 1.24
Large Growth L3 179 7.48 5.86 18.62 0.21 -0.05 -2.01
Large Growth L4 179 8.63 6.74 20.3 0.25 -0.01 -0.44
Large Growth Avg 179 8.38 6.68 19.15  0.25 -- --
L1-1L5 0.2 @ 848 012 031 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

24 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Small
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
Small L2 179 1119  9.36 20.06 0.38 0.12 1.25
Small L3 179 10.72 84 22.74  0.32 -0.04 -1.42
Small L4 179 1059 7.76 25.28 0.28 -0.14 -1.68

Small Avg 179 11 8.82 2201 034

L1-15 2.7 842 026 059 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

25 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Mid
Feb. 1995 - Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
Mid L2 179 1158 10 18.7 0.43 0.17 1.91
Mid L3 179 11.28  9.25 21.29 0.36 0.02 0.54
Mid L4 179 1034  7.75 24.07  0.28 -0.17 -2.63

Mid Avg 179 10.94  9.01 20.69  0.36

L1-15 1.34 @ 1062 025 059 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

26 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Large
Feb. 1995 - Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
Large L2 179 8.66 7.49 1592 0.32 0.08 1.46
Large L3 179 1.71 6.41 16.72  0.25 -0.04 -1.29
Large L4 179 1.44 6.01 1746  0.22 -0.09 -2.84
Large Avg 179 8.25 16.83  0.28 -- -
L1-L5 1.24 -6.42 0.18 0.35 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

27 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , J OtSOn



Growth
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
Growth L2 179 8.78 /.18 18.61 0.28 0.05 0.8
Growth L3 179 9.36 1.34 21.02 0.28 0.01 0.3
Growth L4 179 10.5 7.83 2446  0.28 -0.01 -0.18

Growth Avg 179 9.44 1.4 2117 0.28 -- --

L1-15 0.2 1067 014 04 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

28 For illustrative purposes only; Portfolios shown are not available for direct ® . i i
investment; Past performance s not indicative of future results ‘ , J Otson



Core
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha

Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to

N Periods Mean () Mean () Deviation () Ratio Average () Average
Core L2 179 9.1 /.84 16.54 0.34 0.02 0.42
Core L3 179 8.57 1.21 17.09 0.29 -0.05 -1.28
Core L4 179 8.9 7.43 17.81 0.3 -0.05 -1.44

Core Avg 179 9.22 7.87 17.08  0.33 -- --

L1-15 0.76 533 0415 027 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

29 For illustrative purposes only; Portfolios shown are not available for direct ® . ) )
investment; Past performance is not indicative of future results ‘ , J Otson



Value
Feb. 1995 — Dec. 2009

Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
Value L2 179 9.56 8.4 15.87  0.38 0.03 1.09
Value L3 179 9.55 8.27 16.68  0.36 0 -0.22
Value L4 179 9.26 1.92 17.03 0.34 -0.05 -1.91
Value Avg 179 9.45 8.2 16.43  0.36 -- -

L1-15 1.71 353 018 029 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

30 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Growth $1

U.S Equity Fund Universe (Feb. 1995 — Dec. 2009)
Mutual Fund Quintiles, where L1 = Lowest Liquidity and L5 = Highest Liquidity
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*See Growth of $1 disclosure.

31 For illustrative purposes only; Portfolios shown are not available for direct ® . ) )
investment; Past performance is not indicative of future results M( ,HNIN AH Jbb Otson



Monthly Up-side / Down-side Capture Statistics
U.S Equity Fund Universe (Feb. 1995 — Dec. 2009)
Mutual Fund Quintiles, where L1 = Lowest Liquidity and L5 = Highest Liquidity

Up Down | Average Average | Up- Down-  Average  Number of
Periods  Periods Up Down Market Market Decline Draw
. Market Market : Capture Capture downs
. ' Return  Return |

All L1 117 62 3.03 -3.09 ' 86.31 75.93 91.04 28

All L2 112 67 3.3 -3.75 ' 93.91 91.88 97.57 21

AIL3 1 109 70 | 3.47 -4.19 1 98.73 10257  97.28 18

Al L4 107 72 3.89 -4.75 ' 110.45 116.32 89.07 18

All L5 . 106 73 4.37 -5.63 ' 123.01 138.71 75.34 10

All

Average 109 70 3.61 -4.28 102.78 104.85  95.11 18

32 For illustrative purposes only; Portfolios shown are not available for direct . i )
investment; Past performanceis not indicative of future results M( ’HNlN AH Jbb OtSOn



The Average Stock Level Liquidity Measure (%)
U.S Equity Fund Universe (Feb. 1995 — Dec. 2009)

Mutual Fund Quintiles, where L1 = Lowest Liquidity and L5 = Highest Liquidity

Daily ‘ Annualized

Category L1 L2 L3 L4 L5 L1 L2 L3 L4 L5

Small Value 0.43 0.57 0.67 0.83 2.18 108 143 168 208 545
Small Core 0.47 0.65 0.80 1.05 3.17 118 163 200 263 793
Small Growth 0.65 0.91 1.16 1.52 4.38 163 228 290 380 1095
Mid Value 0.44 0.55 0.65 0.81 1.97 110 138 163 203 493
Mid Core 0.47 0.66 0.83 1.04 2.44 118 165 208 260 610
Mid Growth 0.63 0.87 1.09 1.42 3.23 158 218 273 355 808
Large Value 0.37 0.45 0.52 0.60 0.88 93 113 130 150 220
Large Core 0.42 0.54 0.60 0.67 1.08 105 135 150 168 270
Large Growth 0.51 0.64 0.75 0.92 1.80 128 160 188 230 450
Small 0.50 0.72 0.93 1.26 3.71 125 180 233 315 928
Mid 0.571 0.73 0.93 1.23 2.91 128 183 233 308 728
Large 0.42 0.54 0.62 0.74 1.37 105 135 155 185 343
Value 0.38 0.48 0.55 0.65 1.31 95 120 138 163 328
Core 0.44 0.56 0.64 0.78 1.82 110 140 160 195 455
Growth 0.54 0.71 0.89 1.18 2.90 135 178 223 295 725
AllUS 0.44 0.58 0.70 0.92 2.29 110 145 175 230 573

33 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results M( ’HN | N A J Ot S On



Monthly-Rebalanced Composites with Quarterly Implementation Delay
U.S. Equity Fund Universe (April 1995 — Dec. 2009)

Mutual Fund Quintiles, where L1 = Lowest Liquidity and L5 = Highest Liquidity
Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
All L2 176 9 1.74 16.48  0.33 0.1 1.29
All L3 176 8.14 6.68 17.7 0.26 -0.03 -0.61
All L4 176 8.66 6.76 2028 0.25 -0.08 -1.59
All Avg 176 8.8 1.26 18.24  0.29 -- --

L1-15 1.55 952 023 048 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

34 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , J OtSOn



Annually-Rebalanced Composites — Performance Statistics
U.S. Equity Fund Universe (Jan. 1996 — Dec. 2009)

Mutual Fund Quintiles, where L1 = Lowest Liquidity and L5 = Highest Liquidity
Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
All L2 168 /.86 6.61 16.33  0.27 0.05 0.64
All L3 168 7.83 6.39 1757 0.25 -0.01 -0.18
All L4 168 8.42 6.53 2028 0.25 -0.06 -1.07
All Avg 168 8.29 6.77 18.09  0.27 -- --

L1-15 0.5 887 016 035 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

35 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , 1 OtSOn



Monthly-Rebalanced Composites — Performance
Non-U.S. Equity Fund Universe (Feb. 2000 — Dec. 2009)

Mutual Fund Quintiles, where L1 = Lowest Liquidity and L5 = Highest Liquidity
Monthly T-Statistic

Alpha of Alpha
Arithmetic ~ Geometric Standard Sharpe Relativeto  Relative to
N Periods Mean () Mean () Deviation () Ratio Average () Average
All L2 119 4.07 2.69 16.9 0.08 0.14 1.28
All L3 119 2.97 1.58 16.92  0.01 0.05 0.37
All L4 119 2.37 0.74 18.27  -0.02 -0.02 -0.15
All Avg 119 2.76 1.15 1819 0 -- --

L1-15 2.15 @ 469 01 022 -

L1 = Low Liquidity Composite
L5 = High Liquidity Composite

36 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .
investment; Past performance is not indicative of future results ‘ , J OtSOn
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Mutual Fund Momentum Composites

» Investment Universe: U.S. Equity Mutual Funds
» Stock Level Momentum Definition:
Tralling 6 month total returns

» Mutual Fund Momentum Definition:
Weighted (based on holding size) Average Momentum
» Organize mutual funds into composites (quintiles)
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All US Equity Funds

Feb. 1995 - Dec. 2009

All M2
All M3
All M4

All Average

M5 minus M1

N Periods

179
179
179

179

M1 = Low Momentum Composite

M5 = High Momentum Composite

Arithmetic
Mean ()

Geometric
Mean ()

1.47
9.1
10.70

6.14
1.72
9.14

Standard
Deviation ()

16.83
17.34
18.49

Sharpe
Ratio

0.23
0.32
0.39

Monthly
Alpha
Relative to
Average ()

-0.09
0.01
0.10

9.09

-1.44

7.60

17.97

0.31

0.47

T-Statistic
of Alpha
Relative to
Average

-1.16
0.31
2.42

40 For illustrative purposes only; Portfolios shown are not available for direct

investment; Past performance is not indicative of future results
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Momentum Results
Feb. 1995 - Dec. 2009
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US. Equity Fund Unwerse [Feb. 1995 — Dec. 2009) o U.S. Eauity Fund Universe (Feb. 1995 — Dec. 2009)
Mutual Fund Quinties, where M1 = Lowest Liguidity and M5 = Highest Liauidity Mutual Fund Quinties, where M1 = Lowest Liquidity and M5 = Highest Liquidy
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Monthly Up-side / Down-side Capture Statistics
U.S Equity Fund Universe (Feb. 1995 — Dec. 2009)
Mutual Fund Quintiles, where M1 = Lowest Momentum and M5 = Highest Momentum

Up Down Average Average Average Average Up- Down-
Periods  Periods : Up Down : Up Down Market  Market
. Return Return : Market Market Capture  Capture
Return Return
All M1 112 67 | 3.31 -4.35 3.12 -4.25 88.18 104.63
All M2 109 70 3.38 -3.72 3.21 -3.97 91.17 97.22
All M3 110 69 | 359 383 1345 405 983 99.17
All M4 109 70 3.94 -3.95 3.73 4.7 106.11 102.83
All M5 111 68 L 4.45 -4.59 4.22 -4.6 119.55 113.04
47 For illustrative purposes only; Portfolios shown are not available for direct

investment; Past performance is not indicative of future results
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Mutual Fund Composites — Liquidity and Momentum

» Investment Universe: U.S. Equity Mutual Funds
» Liquidity
» Stock Level Liquidity Definition:
Turnover Rate = Shares Traded per Year / Shares Outstanding
» Mutual Fund Liquidity Definition:

Weighted (based on holding size) Average Turnover Rate
» Calculate Normalized Liquidity Score
» Momentum
» Stock Level Momentum Definition:
Trailing 6 month total returns

» Mutual Fund Momentum Definition:
Weighted (based on holding size) Average Momentum

» Calculate Normalized Momentum Score
» Organize mutual funds into composites (quintiles)
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All US Equity Funds

Feb. 1995 - Dec. 2009

AllL+M 2
AllL+M3
AllL+M4

All Average

L+M 5 minusL+M 1

N Periods

179
179
179

179

Arithmetic
Mean ()

1.2
8.93
10.78

Geometric
Mean ()

H.82
1.56
9.34

Standard
Deviation ()

17.13
17.21
17.87

Sharpe
Ratio

0.21
0.31
0.41

Monthly
Alpha
Relative to
Average ()

-0.15
-0.03
0.1

9.1

9.38

/.61

L+M 1 = High Liquidity and Low Momentum Composite

L+M5 = Low Liquidity and High Momentum Composite

17.97

(13

0.31

T-Statistic
of Alpha
Relative to
Average

-1.98
-0.6
2.81

45 For illustrative purposes only; Portfolios shown are not available for direct

investment; Past performance is not indicative of future results
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Combined Liquidity and Momentum Results
Feb. 1995 — Dec. 2009

Cambining Lty and Moswartum 1o ek Top-Fraforing Wutul Furds Page 100f 14

Table 4: Liquidity and M ites — Per isti
U.S. Equity Fund Universe (Feb. 1995 — Dec. 2009)
L+M 1 = High Liquidity Low Momentum and L+M 5 = Low Liquidity High Momentum
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Monthly Up-side / Down-side Capture Statistics
U.S Equity Fund Universe (Feb. 1995 — Dec. 2009)
L+M 1 = High Liquidity Low Momentum and L+M 5 = Low Liquidity High Momentum

Up Down Average Average Average Average Up- Down-

Periods  Periods : Up Down : Up Down Market  Market

. Return Return : Market Market Capture  Capture

. Return  Return

AIL+M1 106 73 | 3.68 4.4 ' 3.31 475 93.65 116.94
AllL+M2 109 /0 3.41 -3.82 3.24 -4.08 92.01 99.96
AlL+M3 110 69 3.55 -3.8 3.42 -4.03 97.28 98.55
AlL+M4 110 69 3.8 -3.83 | 3.64 -4.03 103.63 98.53
All L4+-Mb 111 68 '+ 4.33 417 4.12 -4.19 116.94 102.73

47 For illustrative purposes only; Portfolios shown are not available for direct ® . ) .

investment; Past performance is not indicative of future results MOHNINGS]-AH Jbb OtSO_rI



Conclusions

» Liquidity Is a powerful investment style at the stock level

» The liquidity investment style is clearly present in mutual funds and
funds that hold less liquid stocks tend to outperform

» Surprisingly, the source of outperform for the low liquidity composite,
seems to be superior down market performance

» The momentum investment style is also present in mutual funds and
funds that hold stocks with high momentum tend to outperform

» In aggregate, composites of mutual funds that favor less liquid, high
momentum stocks significantly outperformed
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Appendix — Upside Downside Table Statistics

» Returns show are an equally weighted average of all the mutual funds within the sample; are
net of fees; assume reinvestment of all capital gains and dividends; past performance is not
indicative of future results

» Up Periods and Down Periods simply report the total number of positive and negative monthly
returns in the sample.

» The Average Up Return and Average Down Return statistics report the average of all positive
returns and all negative returns in the sample, respectively.

» The Average Up Market Return and Average Down Market Return report similar statistics
based on the performance of the “market,” which in this case is defined as the Russell 3000.

» The Up-Market Capture and Down-Market Capture what percentage of the market’s up and
down movements are captured, respectively, where numbers greater than 100 indicate
greater sensitivity than the Russell 3000 and vice versa.

» The Average Decline identifies the average peak to trough loss.

» The Number of Drawdowns identifies the number of peak to trough occurrences
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