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1. Introduction

An important issue for pension funds is to undetevhere their performance come
from. Is it from strategic asset allocation (theick of the benchmark or “policy” of the fund)
or from active management (active bets aroundidéathmark)?

Many studies have emphasized the importance of allseation policy versus active
portfolio management. The pioneering work of Brimséiood, Beebower (1986) (BHB)
followed by many others (Brinson et al.,1991; Ildoot and Kaplan, 2000 ; Vardharaj and
Fabozzi, 2007) has shown that policy returns accfaunmore than 90% of the return of most
mutual and pension funds. But these studies didtale into account that a substantial
portion of both the fund’s return and the policture is driven simply by market movements.
For that reason, the close correlation betweertviioereturns may be misleading and could
simply signal that market returns are driving boils. Xiong et al. (2010) have shown, the
portfolio’s total return (net of all expenses are@d) can be decomposed into 3 components:
(1) the market return, (2) the asset allocationcgaleturns in excess of the market, and (3)
the return from active portfolio management (marketing, security selection, and fees).
This recent work has shed a totally different light previous analyses. Xiong et al. (2010)
show that, on their sample of U.S. mutual fundsstnaod the fund’s returns (around 80%) are
explained by market movements. Asset allocatioricpoind active asset management
account for approximately the same weight in thebagl return (after stripping out market
movements).

While the principle of performance attribution @sg to understand, implementing it
is less simple. What should the market portfoli@ e theory, it is the alternative portfolio
that “would be held by an investor who is devoidimfestment judgment” (Hensel et al.,
1991). Following Xiong et al. (2010), we defineag the equally weighted return for all the

funds in our universe.



Xiong et al. (2010) examined a database of U.Sualdtinds. As far as we know, no
studies have so far addressed a similar issueefogipn funds, taking market movements into
account. We use a unique database covering the aléseations of U.S. defined-benefit
pension funds for the period 1990-2008, providedCBBM Benchmarking Inc:to address a
similar question. Xiong et al. (2010) studied oatuity and balanced funds. As we have the
detailed decomposition of the funds’ returns amdiifigrent asset classes (equities, bonds,
cash, real estate, hedge funds, private equityicéhcasset allocation), we can refine the
analysis for pension funds.

Our results shed new light on pension funds’ sairgk performances. While the
previous literature (Brinson et al., 1991; Ibbotsod Kaplan, 2000) emphasized that policy
allocation accounts for the bulk of funds’ perforroe, leaving little room for active
management, we show that taking explicit accountmafket movements can change the
results significantly. Although active managememdyp a minor role in global asset
allocation, its role is much greater in explainmegurns to individual asset classes, whether
traditional (equities, fixed income, and cash) kberaative (real assets, private equity, hedge
funds, and tactical asset allocation). Active mamagnt accounts for a substantial portion of
performance, much more so than policy allocationis Tesult is in line with Xiong et al.
(2010), who studied a similar question for mutuatds, but differs significantly from the
previous literature on pension funds. The reasondhis difference are twofold: first, the
previous work did not consider the contributionnodrket movements to funds’ returns and,
as the recent work by Xiong et al. (2010) shows, tinds to change the picture significantly.

Second the research did not look at the detailec! l®f individual asset classes’

! It would have been particularly valuable to exp#meldataset until 2010 during the subprime cpsisod, but

CEM Benchmarking was unfortunately unable to prewite most recent dataset on pension funds’ aitotat



performances, where the opportunities offered liwv@aenanagement can be quite different.
Our novel database allows us to remedy that shortap

Our paper is organized as follows: Section 2 prissdata and descriptive statistics.
Section 3 sets out our methodology. Section 4 assdbe determinants of US defined-benefit

pension funds’ return. Section 5 concludes.

2. Data and summary statistics
2.1. Data

Our dataset comes from CEM Benchmarking fre. Toronto-based firm providing a
range of performance benchmarking services to mgagension funds in Europe, North
America, and the Pacific Rim. The data consisthef yearly asset allocations, total returns,
and policy returns of a panel of 143 U.S. definedddit (DB) pension funds from 1990 to
2008. The information relates to: (1) assets umd@nagement (millions of dollars) by asset
class, nature of management (active/passiaell delegation (external/internal}?) actual
asset allocation and actual returns by asset aleddy nature of delegation; (3) pofigsset
allocation and policy returns by asset class; a)dr{anagement costs/fees by asset class.

Additional useful information includes the typeafnership (public/private).

2 The CEM Benchmarking database was used for tisé tiime by French (2008), who compares the fees,
expenses, and trading costs paid by institutiomadstors to invest in the U.S. stock market witheatimate of
what would be paid if everyone invested passivétlywas subsequently used by Bauer et al. (2010 wh
document the performance and costs of the domesgtiity investments of a large sample of U.S. pengiods

in comparison with mutual funds.

% passive management refers to indexed management.

* External management refers to delegated managemarthird party (an asset manager or hedge fund).

® Actual asset allocation refers to the realize@iaatocation of the pension fund.

® Policy asset allocation refers to strategic ogeaasset allocation defined by the pension furidchvcan differ

from the actual allocation for different reasonsstoof implementation, tactical bets added by thelf etc.



According to the OECD (2011), U.S. pension fundsseds under management
accounted for $8.22 trillion in 2008 and DB pensfands for around one half. The CEM
Benchmarking database covers a big proportion 8f DB pension funds, with $2.35 trillion
under management in 2008. Given the scarcity ofdstalized pension fund data, this
database is particularly representative of the pehsion fund universe. Moreover, CEM
Benchmarking data partially resolve problems off-sgporting bias because they are
anonymous (Bauer et al., 2010). Consequently, flnagte less incentive not to report in years
when they perform badly. This is an advantage sxaulack of comprehensive information
about returns and costs severely hinders the stbidgnsion fund performance.

On average, the database accounts for 143 pensids.fThe number ranges between
51 (in 1990) and 215 (in 2007), with assets undanagement ranging from $336.5 billion to
$2,748.6 billion (respectively in 1990 and 2007igufe A.1 in the appendix A shows the
changes in assets under management covered b¥EtieBEnchmarking database throughout
the sample period. AUM tended to increase steadrgept during the dot.com crisis (2001)
and the subprime crisis (2008), which naturally tech sharp decrease as a result of market

movements.

2.2. Summary statistics

Table 1 below displays the average (over all pen$imds) policy allocation and
actual portfolio allocation over 1990-2008, by assass reported in the CEM Benchmarking
database.

[Insert Table 1 here.]

" According to CEM Benchmarking, derivative positoare usually included in the exposures to asssbes.
For example, currency hedging may be included énabset classes if the hedging is done at thalt |Sweaps

that change the economic exposure for strateggoresaare included in the asset class.



The differences between policy weights and actuaglats are very small. Equities are
the main asset class, accounting for around 58%eportfolio, followed by fixed income
assets, which represent around 31%. The remairidbe @ortfolio is allocated to alternative
classes, mainly real assets (around 4%) and prigigty (around 3%). The allocation to
hedge funds represents around 1%, and the tacllmadation (TAA) less than 1%. On
average, the actual weights allocated to altereat{(around 8%) are slightly smaller than the
strategic weights (10%). Cash accounts for justoi%o of the asset allocation.

Figures A.2 and A.3 in the appendix A display tharmges in the actual and policy
asset allocations of pension funds over 1990-200& actual weight of stocks increased
slightly (from 54% to 61%) between 1990 and 2004 #ren decreased to 54% until 2008.
The fixed income weight remained fairly stable otle sample period, whereas the weight
dedicated to cash decreased continually from 2.d%.6%. The allocation to real assets
decreased from 5.5% in 1990 (the onset of theastake crisis) to 4.8% in 2001 (the dot.com
crisis) and subsequently increased to 7.8%. Thueation to alternatives increased over the
study period for hedge funds and private equitggeetively from 0.6% to 2.9%; and from
2.7 % to 4.6 %), but the TAA decreased (from 2.3%016%). The trends in policy asset
allocation exhibit similar patterns. As expectdewe actual weights show more volatility than
the policy weights (which define the strategic e#lbon) and tend to track market movements
more closely. This is particularly true for the #gguveights, which fell sharply during the
dot.com and subprime crises. In times of turbulepeasion funds’ asset allocation to stocks

tends to decrease, not just because market captiah decreases but also because pension



funds tend to reallocate the stock portion of tipeirtfolio to fixed income during these flights
to quality, (OECD, 2010), andce versavhen crisis is ovet.

Actual yearly returns are given for each fund’sbglbasset allocation and for each
asset class invested (sub-divided into geographkmaés for equities and geographical zones
and asset categories for fixed incomeBy contrast, policy returns are given for each
individual asset class only. The global asset atioa policy return of fund at timet is thus
calculated as the proportion of funthvested in asset classdeclared at timé (end of year)
multiplied by the return of asset clasbetween time andt+1, also provided in the database.
This corresponds to the returns of fuisdstrategic asset allocation.

Table 2 reports the average annualized actualne{met of fees) and policy returns of
U.S. DB pension funds over the period 1990-200& mMiost attractive returns are obtained by
private equity (12.0% and 13.0% for the actual pokicy returns respectively) and to a lesser
extent by equities (9.4% for actual, 9.6% for pgliand TAA (9% and 9.2%). Hedge funds
and cash earned the lowest returns over the petigdb actual returns and 3.8% policy
returns for the first, 4.6% actual and 4.1% polfoy the second. Even taking fees into
account, actual returns are not always smaller gadicy returns; in fact, they are slightly
higher for the global asset allocation (8.7% v¥8,6and for fixed income (7.4% vs 7.2%)
and cash (4.6% vs 4.1%). The differences betweralaand policy returns tend to be small

for traditional asset classes (less than 0.5%)cantbe substantial for alternative assets (2.1%

8 This behavior contrasts with the Dutch pensiordfuwhich, tended to be contrarian in times of tlebce,

especially during the stock market crash of 200@32(e Haan and Kakes, 2011).

° The referenced categories for equities are tHeviitig: U.S., Canada, EAFE (developed markets dattl.S.
and Canada), Global, Emerging, ACWI (All countreesU.S.), Others. For fixed income: U.S., CanadsIE,

Global, Emerging, Inflation Indexed, High Yield, Mgages, Long Bonds, Others.



for hedge funds for example). For alternatives aghale, pension funds’ actual allocations
earn smaller returns on average than policy aliocat

[Insert Table 2 here.]

Figures A.4 in the appendix A report changes inraye actual returns and the
dispersion of actual returns across all pensiorddtfnover the study period. Figures A.5
display the same information for policy allocatids expected, the cross-section volatility of
actual returns is higher than that of policy returNoreover, the dispersion of alternative
asset classes returns among funds is higher tredigipersion of traditional asset classes.
Intuitively this is consistent with more pronouncactive management in alternative assets,
an observation confirmed by our results in secBoBispersion is also volatile over time and
generally higher in crisis years, when the diffeenbetween “winners” and “losers” become

more apparent.

3. Methodology
The total return of each fund can be decomposed 3dntomponents: (1) the market
return, (2) the return from the asset allocatiohcyd(its deviation from the market), and (3)
the return from active portfolio management, depemndn the pension funds’ ability to
tactically overweight or underweight asset classestors, or securities relative to the policy.
R =M +(R ~M)+(R, - R) 1)
with R; fund i’ s total return at date M; the market’s total return (average return over all

funds) at daté, andP;; the total policy return of fundat datd.

9 The cross-sectional fund dispersion at tirisedefined as the standard deviation of crosseseitfund returns

at timet.



Defining the market return is tricky. Following Xig et al. (2010), we define it as the
average return of all the funds (equally weighied)ur sample. This definition is not without
bias, as this portfolio not only follows market neovents but may also reflect a judgment
shared by a majority of pension funds (for examydegverweight a specific asset class based
on a positive opinion among all investors on itgpedormance).

Note that alternative definitions have been usedte market portfolio. One way to
define it could be to consider market capitalizatiweighted average returns of selected
indices reflecting total market movement for eaehigul!* This solution presents practical
difficulties in our case as our database does rmtighe precise enough information on which
benchmark indices to use (hedged or not againsemcy risk for example). As robustness
check, we have also tested this market definitiondiobal asset allocation, equities and
bonds asset allocations.

Moreover, any measure of DB pension fund perforraatould be judged against its
liability structure, which is a crucial benchmardr fasset management. A complete ALM
approach is unfortunately not feasible as we dohaet the precise structure of each fund’s
liabilities. In the case of pension funds, longxdrabilities are usually indexed on inflation,
an approximation would be to consider a portfoliolbS. inflation-linked bonds. This is
beyond the scope of our paper. We limit our analysi the asset side of pension funds’
balance sheets.

Our methodology follows Brinson et al. (1986) buthaa significant differencedVe measure
the impact of the pension funds’ policy decisionths difference from a market return,
whereas Brinson et al. (1986) don't, implicitly paging a zero return for the market. This
reduces the explanatory power of the policy denisi® a source of return volatility, compared

to the results of Brinson et al. (1986). The ddfece of course depends of the market

" Hensel et al. (1991) considée minimum risk portfolio.



portfolio considered. It is small when the markettfwlio is made of low volatility assets
such as Treasury Bonds, it is much larger whes inade of equities, or when it is the
average asset allocation of pension funds in otabdae.

To measure the contribution of each of the 3 smuafeperformance in the total
variance of the funds, Xiong et al. (2010) ran Basate regressions of the fund’s return on
each of the components and a constgntis M, R; vs P —M;) andR; vs R —Pi), and then

computed the R-square of each regression. Wef&all B, and S the coefficients of each
univariate regressiom; can be decomposed in the following way:

R =a+ByM +Le(R —M)+Ls(R —R) + & 2)
with &, a residual term defined by differentiatiRg from the 3 components.

Taking the covariance from both sides of equat®)rafid dividing by the variance of

Rt, it follows that:
Ru +Re +Rs+R; =1 (3)
whereR;, , R and R are the R-square of univariate regressions @is a balancing item

proportional to the covariance betwegrandR, .

Running the 3 univariate regressions allows usi¢asureR?, , R and RZ, i.e. the
percentage of the variance of the total returnachefund explained by the market return, the
policy return and active managemef; is a residual effect, called the “interaction effec
estimated by taking the difference between 1 ared ghm of the 3 R-square values. It
measures the percentage of the variance of thesfurturn explained by the interaction
between the market returns, policy returns and@cgturns.

Lacking a sufficiently long time series (annualaawer the period 1990-2008), we
used a methodology that was slightly different based on exactly the same principle.

Instead of running univariate regressions on eanl,fthen averaging the calculated R-square

10



values across funds, we ran 3 unbalanced pooledsggn models, regressing the vector of
the funds’ returnsiy, on the 3 vectors of the return componehts,(P; — M) and R — P).*?
The choice of a random coefficient model (not tgkimo account fixed effects) relies on the
fact that all the pension funds in the databaserigeto a peer group and no information is
provided to distinguish between their charactersstit is also confirmed by diagnostic tests
(see Hausman test results in Table B.1 in AppeBdlix

Regressions have been conducted on the global @fsetion performance, but the
originality of our database also allows us to perféhem on each specific asset class. We can
measure if the allocation choice inside each adasst (e.g. inside the fixed income universe,
the choice between government, corporate, and engergarket bonds) accounts for a
significant part of the performance or if most bétreturns come from active management

(sector, style allocation, security selection).

4. Results

We analyze the contribution of each of the threerses of performance (market
movements, policy allocation and active managemarit)e total variance of the funds. Table
3 presents the results of panel regressions offutigs’ total returns. It shows the average
contribution of each of the three components, imgeof R-square. Panel A presents our main
results, where market returns are the averagenretuall funds (equally weighted). Panel B

presents robustness checks with an alternativeehegkurns measures made of broad indices

12 As stressed by Xiong et al. (2010), one difficuigh this analysis is that the results are domicdtg overall
market movements. To confirm our results, we ruwseeond type of regressions, this time analysingfuhds
returns in excess of the market and decomposing theo 2 components: the policy excess market netund
the active return component and regressig M, vs P - My and R; - M) vs (R - Py). The results are very

close. For clarity of presentation, the next secpoovides the results of the first decompositiatyo

11



of stocks (MSCI All Country World IndeXj and fixed income (JP Morgan Global Aggregate
Bond Index USY" and a diversified portfolio made of 65% stocks a6@6 fixed income for
global asset allocation, corresponding to the ayeeesset allocation of all pension funds over
the period. Benchmark indices have been choseheasnbst representative of investment
universe of pension funds. Detailed regression results are available in TaBl& in
Appendix B.

[Insert Table 3 here.]

The volatility of global asset allocation returigsnnainly explained by overall market
movements (90% of the performance comes from thé&eha Panel A). Policy allocation
and active management account for only a smallgddtie return volatility (respectively 4%
and 2%). This result is consistent with Ibbotsod &aplan (2000), Xiong et al. (2010), who
find similar results on mutual funds’ asset allomas. As we have defined market return as
the average policy return of all the pension fumdsur database, this first result reveals that
U.S. DB funds differed only slightly in their globasset allocation.

The refined regressions on the funds’ returns Isetaslass reveal different results

depending on the class. Market movements are priedoinfor the main traditional assets

3 The MSCI AC World Index (in USD) is a market cafiitation weighted index designed to measure the
equity market performance of developed and emergiagkets. It consists of 45 country indices conipg24
developed and 21 emerging market country indices.

4 The JP Morgan Global Aggregate Bond Index US mmares six distinct asset classes: US Treasuries,
Emerging Markets External Debt, US Credit, Emerdifarkets Credit, US MBS, and US Agencies in USD. It
is constructed from over 3,200 instruments issuechfover 50 countries, and collectively represéiB$8.6
trillion in market value. It provides a reliabledafair benchmark for an investment-grade portfaianager.

15 As such indices do not exist for each asset elasimited our analysis to stocks and bonds, reqsg the

most substantial part of the pension funds’ paidfol
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(stocks, fixed income) compared with cash and radiiere assets. For equities, 96% of the
return volatility is explained by market movemer%p by active management and 2% by
policy allocation. The very high percentage of &nge explained by market movements is
linked to strong homogeneity in the equities sutedsclasses. The correlation between
developed stock markets (U.S., Canadian, EAFE, &)ptvhich represent on average 94% of
pension funds’ asset allocation, is above 80% (Hgtdsd., 2007).

For fixed income, 70% of the volatility is explathéy overall market movements,
20% by active management and only 3% by the pdiycation. Compared with equities,
the fixed income sub-asset classes exhibits muehtgr heterogeneity. Government bonds
(both nominal and inflation-linked), corporate istment grade, high vyield, emerging,
mortgages, etc. show significant diversificatiortgmtial (Briere and Szafarz, 2008; Briere
and Signori, 2009). Pension funds can also expimieé variation in the bond risk premia
(Koijen et al., 2010¥° Consequently, market movements explain a muchlengtiare of a
fund’s volatility than do the equity asset classctide management is an important
determinant of performance, explaining 20% of #teimn volatility.

Taking alternative measures of market returns (PBheconfirm previous results.
Market movements still explain the most substamat of the volatility of global allocation
(84%). Asset allocation and active management axtcfur a negligible part (2% and 1%
respectively). For stocks and bonds, market movésr&till explain the bulk of the variance
of returns, but a somewhat slightly lower sharé488 Panel B vs 96% in Panel A for stocks,
56% vs 70% for bonds). For fixed income, assetcation has a stronger importance (21% in

Panel B vs 3% in Panel A). These results are duketdact that this alternative definition of

16 There is strong empirical evidence supportingdbiurn predictability (Dai and Singleton, 200Zic8rane

and Piazzesi, 2005), whereas equity return preullittais still debated (Ang and Bekaert, 2006).
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our market indices (especially for fixed incomegsdmot exactly match the funds’ universe of
investment.

Concerning cash investment, only 26% of return tddlacan be explained by market
movements. Cash volatility is very small and usualiose to zero. Half of the residual
performance comes from the policy asset allocativeother half from active manageménht.
This is hardly surprising because the cash assetscis comprised of quite different
investments, ranging from money market interesesrab short-term bonds (govies and
corporates). As a result, funds’ performances dutire study period are relatively uneven
(Figure A.4 in the appendix A). Each pension fundtmoice of investment vehicles can
therefore significantly alter the performance o thrget allocation.

While the performance of traditional asset classeddriven mainly by market
movements, we observe a radically different pictorealternative assets. Market movements
account for a smaller proportion for real assetxlge funds, private equity, and TAA
(respectively 47%, 54%, 26% and 75%). Active manage plays a significant and
comparable role (accounting respectively for 40%thef performance for real assets and
hedge funds, 54% for private equity and 16% for JAPhis is much greater that the policy
allocation, which makes the smallest contribution performance (less than 5% for all
alternative asset classes). These results arestemsiwith the fact that these asset classes
show much greater heterogeneity in their perforraarand offer possibilities for tactical bets

(Swensen, 2000; Agarwal and Naik, 2060).

7 Note that for the cash asset class, active mareaemay be due to pension funds’ use of cash tgéed
outflows related to payment of retirement benefits.

8 For instance, private equity funds are specializedunding innovation via corporate creation (uegt
capital), growth of small and midsized corporated the purchase of diverse corporates (leveraggdubs).
Hedge funds use a wide range of financial stratediem conventional global macro arbitrage funn®vtent

driven strategies.
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One surprisingly consistent result over all induadl asset classes is that active
management is a much greater source of perforntaaceasset allocation policy. The reverse
is true for global asset allocation, where thecatmn policy provides a slightly higher source
of performance than does active management forfuhds, though both sources are very
close. These results confirm the importance ovaatianagement as a source of performance

within each asset class.

5. Conclusion

This paper attempts to explain the performance esfspn funds via an original
database of U.S. DB pension funds. We perform paaggessions to test the role played by
asset allocation, active management and market mmevein the volatility of returns for an
overall asset allocation and for each asset class.

Global asset allocation is mainly explained by allemarket movements. Policy
allocation and active management account for a eengll part (less than 4%) of return
volatility. This is consistent with Ibbotson and f{an (2000), Xiong et al. (2010), who find
similar results on mutual funds’ asset allocatidhglso reveals that most U.S. DB pension
funds differed only slightly in their global assatocation. But a refined analysis by asset
class reveals a different picture. (Unlike previaughors, hampered by data availability
issues, we were able to make a fine-grained amatiignks to our highly detailed database.)
While the previous literature has emphasized tlodity allocation accounts for the bulk of
pension funds’ performance, leaving little room fmtive management, we show that if
market movements are taken explicitly into accothd,results can change significantly at the
individual asset class level. Only for global asskication does the allocation policy provide
a slightly higher performance than active managend vs 2%). For all individual asset

classes except equities, active management iséa¢egt source of performance; it explains a

15



much higher share of the funds’ return volatiliB6%o in average) than do their strategic
choices (4% in average on all asset classes).nBwsresult confirms the importance of TAA
as a source of performance for pension funds.

We unfortunately had to terminate our study at 2008 due to availability problems
with CEM Benchmarking data, the only source of dedainformation on pension fund
allocations by asset class. An interesting andrahtextension of our work would be to

examine whether the recent crisis has significaaltlred our findings.

16



Appendix A

Fig. A.1
Average assets under management (US$ million) obB$ension funds, 1990-2008
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Fig. A.2
Average policy asset allocation of US DB pensiamdfs; 1990-2008
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Fig. A.3
Average actual asset allocation of US DB pensiomi$y1990-2008

2008 —m\w
2006 | M SLOCKS

2ol
2004 «w M Fixed Income
2002 | mCash
2000 B

= Real Assets

1998 s

R
1996 s WHedge Fund
——

e Equity
1992 s TAA

1990 ?\\\w

0% 20%  40% 60%  80%  100%

o




Fig. A4
Average actual returns and dispersion of actuakmstacross funds of US DB pension funds,

1990-2008
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Fig.A.5
Average policy returns and dispersion of policyres across funds of US DB pension funds,
1990-2008
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Appendix B

TableB.1
Panel regression results of pension fund’s retammarket, asset allocation policy and active
management returns, 1990- 2008

Global Allocation Stocks Fixed Income Cash Real Assets Hedge Funds  Private Equity TAA

Panel A: market returns defined as average returns of all pension funds
Regression on Market Returns

C (t-stat) -0.02 (-0.17) -0.08 (-0.82) 0.02 (0.13) -0.15 (-0.51) 0.08 (-0.30) -0.23 (-0.23) -0.32 (-0.34) -0.31(-0.47)
beta (t-stat) 0.99*** (171.42) 0.99*** (258.29) 0.99*** (84.97) 0.99*** (22.73) 1.00*** (45.49) 0.97*** (16.34) 0.95*** (27.42) 1.01*** (35.54)
R2 90% 96% 70% 26% 47% 54% 26% 75%
SE 3.87 3.98 3.52 2.81 9.18 9.28 24.35 7.25
Durbin Watson 1.70 1.7 1.82 111 1.66 1.11 1.84 1.39
Hausman test 0.16 2.42 0.17 0.01 0.33 0.77 9.83 2.50

Regression on Asset Allocation Policy Returns

C (t-stat) 8.43*** (26.66) 8.36*** (17.19) 6.72*** (49.65) 4.86*** (34.99) 8.49*** (19.91) 0.99 (0.52) 12.07*** (13.64) 8.62*** (5.17)
beta (t-stat) 0.80*** (9.06) 0.97*** (6.67) 0.38***(8.51) 0.66***(9.36) 0.28***(5.83) -0.22 (-1.56)  -0.24*** (-4.84) -0.39** (-2.19)
R2 4% 2% 3% 13% 2% 2% 2% 5%
SE 12.78 19.88 6.27 2.46 12.58 13.84 25.97 14.58
Durbin Watson 141 1.38 2.29 1.23 1.08 1.29 1.65 1.52
Hausman test 4.51 2.67 1.72 9.72 2.42 0.58 26.67 0.24

Regression on Active Management Returns

C (t-stat) 750" (23.15) 7.88"* (16.27) 6.73" (53.42) 4.23"* (40.03) 8.73** (25.68) 2.41* (1.68) 10.24** (14.11) 8.89** (5.64)
beta (t-stat) 0.49% (5.79)  0.32%* (2.92) 0.89** (22.65) 0.92*** (17.71) 0.95** (31.01) 0.82***(8.30) 0.78** (35.34) 0.71*** (4.60)
R2 2% 0% 20% 36% 40% 40% 54% 16%
SE 12.89 0.4% 5.70 2.19 9.92 10.92 17.48 13.55
Durbin Watson 1.38 1.34 2.64 0.91 1.11 1.53 1.37 1.54
Hausman test 0.29 1.47 3.81 0.05 0.65 0.42 4.62 2.09

Panel B: alternative measure of market returns (broad equity and bond indices)*
Regression on Market Returns

C (t-stat) 1.01%* (13.52) 2.21*** (13.86) 0.31** (2.05)
beta (t-stat) 0.92%++ (124.23) 0.91%* (146.12) 0.95** (61.31)
R2 84% 88% 56%

SE 5.15 6.79 435
Hausman test 1.25 5.93 8.61

Regression on Asset Allocation Policy Returns

C (t-stat) 7.62*** (25.39) 7.82*** (16.88) 6.76*** (54.21)
beta (t-stat) 0.42*** (6.68) 0.23*** (3.19) 0.98*** (23.14)
R2 2% 0.4% 21%
SE 12.94 20.11 5.68
Hausman test 27.63 19.71 2.69
Regression on Active Management Returns
C (t-stat) 7.59*** (23.15)  7.88** (16.27) 6.73** (53.42)

beta (t-stat) 0.49** (5,79)

R2 1% 0.4%
SE 12.89 20.06
Hausman test 0.29 1.47

0.32%+(2.92) 0.89%** (22.65)

20%
5.70
3.81

*** gignificant at 1%,; ** at 5%; * at 10%.
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Tablel
Average policy allocation and actual asset allara(Po) of US DB pension funds, 1990-2008
Stocks Fixed Income Cash Real Assets Hedge Funds Private Equity TAA

Policy Allocation 58.29 31.44 1.19 4.71 151 291 0.82
Actual Allocation 58.63 31.21 1.95 4.07 0.79 2.41 1.40

Real assets include: (1) commodities: physical expm commodity funds or products investing inradek like
the Goldman Sachs Commodities Index, (2) REITsie@)estate ex-REITs, (4) infrastructure, and ¢®er
investments such as oil & gas partnerships, timbtr,

TAA stands for tactical asset allocation (fully el long-only segregated asset pool dedicateddiictd asset

allocation).

Table2
Average annualized returns of U.S. DB pension fu®890-2008

Global Stocks  Fixed Income Cash Real Assets Hedge Funds Private Equity  TAA
Policy Return 8.6% 9.6% 7.2% 4.1% 7.8% 3.8% 13.0% 9.2%
Actual Return 8.7% 9.4% 7.4% 4.6% 7.1% 1.7% 12.0% 9.0%
Table3

Decomposition of pension funds’ actual net retumserms of R-square, panel regressions,
1990- 2008

Global Fixed Real Hedge Private
Allocation Stocks Income Cash Assets Funds Equity TAA

Panel A: marketreturns defined as average returns of all pension funds

Market 90% 96% 70% 26% 47% 54% 26% 75%
Asset Allocation 4% 2% 3% 13% 2% 2% 2% 5%
Active Management 2% 0% 20% 36% 40% 40% 54% 16%
Interaction effect 4% 2% 7% 25% 11% 4% 18% 4%

Panel B: alternative measure of market returns (broad equity and bond indices)*

Market 84% 88% 56%
Asset Allocation 2% 1% 21%
Active Management 1% 0% 20%
Interaction effect 13% 11% 3%

* MSCI World all country index for stocks, JP Morg&lobal Aggregate Bond Index US for boradsd a
diversified portfolio made of 65% stocks and 35%dsofor global asset allocation.
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