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CONSTRUCTION

ne of the problems pension funds face is to deliver TABLE 1: INDICES STATISTICS 1996-2011

positive returns in the long term, using a diversified } ! Annualised Annualised
portfolio of equities, fixed income, hedge funds, An:‘;ﬁlr'?d A\r;glua ?illl;;d return during bull | return during bear
private equity and infrastructure. The target market market

H 0, 0, 0, 0,
po rtfolio annual return for a pension fund is between 2% (in Citigroup US Treasury 10 \_(ears R 5.490/0 7.55/:, 1.84/3 11.39f
Switzerland as of_]anu 201 O) and 7.5% ( fora New York Dow Jones UBS Commodity Index 2.72% 1642% 1260% -10.89%

WItZ ary 70 HFR Convertible Arbitrage 847% 750% 1553% 162%
pension fund as of August 2010). HFR Equity Hedge 1056% 958% 3036% 1433%
In order to reach that level of return, it is advised to build HFR Fixed Income Corporate 6.28% 600% 14.26% -500%
portfolios protecting the downside and financed by capping HFR Macro 857% 645% 1545% -1.27%
the upside, either with derivatives or highly diversified HFR Relative Value 868% 450% 1453% 0.20%
0, 0, 0, 0,
portfolios. In this article, we will focus on the latter technique. ng E“’f’pe lNRdU;‘g D ;;;’ 1187252 ;’ 35;(33 ;gc/; ;ggi f
. . . . . . witzerlan, /83% /45% .29% -26.64%
E“l’ire are ‘ﬁllﬁefe}?:}:e?hmques to bu:lld highly diversified S&P 500 TR (as reference) 694% 1615% 5235% 3817%
portiofios, eac Vt’lt elr o'wn P rosand cons. o HFR Fund of Funds (as reference) 6.05% 6.25% 1573% -737%
One example is a portfolio with an equal asset contribution
to portfolio volatility. Pros include: no need to know the assets’ Source: HFR, Morningstar, AltemnativeSoft, data from January 1996 to June 2011, bear market refers to S&P500 negative

expected returns and no concentration risk in the portfolio. monthly retums dates.

The con s its low volatility, so low portfolio expected return.
Using this technique, we can bypass the need to estimate an

asset’s expected returns and result, hopefully, in a diversified TABLE 2: BENCHMARKS AND PORTFOLIO OUT-OF-SAMPLE WEIGHTS
portfolio where an asset with high volatility or high correlation Portfolio average
to the other assets will have alow portfolio weight'. BML () BM2 (2) BNG 6) B4 (4 weights (5)
‘We empirically show it is possible to generate a portfolio, Citigroup US Treasury 10Y TR 10% 8% 15% 17%
which strategically (i.e. >=12 months), outperforms an equall Dow Jones UBS Commodity 10% 4% 1% 7%
gically ) qually
weighted benchmark ora hedge fund index, by 1.96% per HFR Convertible Arbitrage 10% 27% 19% 17%
annum. HFR Equity Hedge 10% 0% 0% 7%
HFR Fixed Income Corporate 10% 7% 9% 13%
HFR Macro 10% 7% 10% 10%
DATA HFR Relative Value 10% 47% 45% 17%
To build our pOl‘thliO, we invest in 10 indices: one fixed MSCI Europe NR USD 10% 0% 0% 4%
income index (Citigroup US 10 years), five hedge fund MSC! Switzerland NR USD 10% 0% 1% 4%
indices (HFR Convertible, HFR EH, HFR FI Corporate, S&P 500 TR 10% 0% 0% 4%
HFR Macro, HFR RV)?, one commodity index (DJ UBS HFR Fund of Funds 100%
10, 0, 0, 0, 0,
Commodity Index) and three equity indices (MSCI Total 100% 100% 100% 100% 100%
Sw1tze'rland, MSCI Europe, S&PSOO): Data are from January Note: BML is equally weighted. BM2 is the HFRI FoHF Index. BM3 is the min volatility portfolio. BM4 is the min MVaR
1991 (mceptlon date for D] Commodity Index) toJuly 2011. portfolio.Benchmarks and portfolio are rebalanced every 12 months. Column (5) displays the average weights from each
After 12 months3, the portfolio is rebalanced to ensure equal volatility contribution optimisation. An optimisation is performed every 12 months.

each asset contributes equally to the portfolio volatility. No
transactions costs are taken into account.
Our objective is to build a portfolio with the following

conservative objectives: TABLE 3: BENCHMARK AND PORTFOLIO OUT-OF-SAMPLE STATISTICS
a) Outperform out-of-sample the following five BMI() | BM2(2) | BM3(G) | BM4(4) | S8PS00(5) | Portfolio (6)
benchmarks: Annualised return 798% 604% 680% 651% 487% 760%
- An equally weighted portfolio, called BM1 Annualised volatility 761% 6.24% 440% 455% 1612% 529%
- The HFRI FoHF index (USD), called BM2 Skewness 127 -072 347 283 -066 202
- The minimum Volatility portfoh'o, called BM3 Correlation to S&P500 083 060 0.52 043 100 0.70
- The minimum MVaR 99% POI’thliO Caﬂed BM4 Max monthly loss -10.82% -747% -8.85% -770% -16.94% -8.86%
’ i - 00 - 00 " 00 - uO - uIJ - 00
- The S&P500, called BMS; Maximum drawdqwn 2913% 22.20% 1934% 1741% 52.56% 20.34%
Annual Sharpe ratio 062 069 082 073 008 083
b) Generate at least $% per annum from January 1996 to
Ly j ource: AlternativeSoft. Data from January 1996 to July 2011. BM1 is equally weighted.
July2011* S S 99 20
C) Have positive returns every year from_]anuary 1996 to BM2 is the HFRI FoHF Index. BM3 is the min volatility portfolio. BM4 is the min MVaR portfolio.
_]uly 2011. Benchmarks and portfolio are rebalanced every 12 months.
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GRAPH 2a: OUT-OF-SAMPLE PORTFOLIO WEIGHTS

Technology bubble Lehman Brothers
2000-2003 crisis

2008
E—

— I 58P 500 TR

MSC Switzerland NR USD
Il MSCI Europe NR USD
Il HFR Relative Value
HFR Macro
[ HFR Fixed Income Corporate
W HRR Equity Hedge

HFR Convertible Arbitrage

o
3
=

[l Dow Jones UBS Commodity Index
M Citigroup US Treasury 10 years TR

Portfolio weights
R

=)

8
o
i

S

Note: Technology bubbl

[

from Jan 2000 to Feb 2003. Lehman Brothers crisis from November 2007 to February 2009

GRAPH 2b: OUT-OF-SAMPLE MIN-VARIANCE PORTFOLIO WEIGHTS
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GRAPH 3: CUMULATIVE OUT-OF-SAMPLE PORTFOLIO RETURNS

250%—
== Portfolio with equal volatility contribution
— Portfolio with equal weights
200% — = Minimum variance portfolio
= Min MVaR portfolio returns
HFR FoF Index M
v
150% —
«
e
2
&
100% —
509 —
o\c\c\f’\o\oxmox0\c\ooOO?ooooooooooooooooooo—m:nc‘—c'
CC 3839582052553 5885830mPccz252958208%5S
BIB<TELTEZo=22RR22<EETE2o0=2838<K L& ES=2 "+

20-26 0CT 2011

SPONSORED FEATURE

RESULTS

Table 1 displays the indices’ standard statistics. Four indices
protect during bear S&PS00 returns (i.e. Citigroup US
Treasury, HFR CA, HFR Macro, and HFRRV).

Table 2, column (S), displays the portfolio average
weights for the period 1996 to 2011 using the equally
volatility contribution technique. On average, four indices are
overweighted (see green bold values in Table 2) versus the
equally weighted portfolio®.

Table 3, column (6), exhibits the out-of-sample statistics for
the portfolio with equal volatility contribution. The portfolio
annualised out-of-sample return is 7.60%, which is lower than
the equally weighted benchmark 1 (7.90%) and higher than
the HFRI FoHF index (6.04%). The portfolio annualised
volatility, max monthly loss and max drawdown are almost
equal or better than the other five benchmarks. We found
that by applying leverage to have the same volatility between
BMI1 and the portfolio, the portfolio annual outperformance
versus BM1 was 1.96%°. We measured that this 1.96%’
outperformance was due to portfolio strategic overweights in
hedge funds and fixed income rather than due to the portfolio
equal volatility contribution rebalancing technique. This
means this portfolio construction technique builds good
strategic portfolios (i.e. 12 months or more), but does not
build good tactical portfolios (<12 months).

Graph 2a exhibits the portfolio weights rebalanced every
12 months. For example, we see a large increase in Citigroup
bond and macro weights in January 2010. Graph 2b exhibits
that the minimum volatility portfolio is less diversified than the
equal volatility contribution portfolio (ie. graph 2a). Graph
3 shows the portfolio (bold blue line) underperformed the
equally weighted benchmark from 1996 to 2002 and that the
portfolio slightly outperforms the three other benchmarks
(min volatility portfolio, minimum MVaR portfolio, HFRI
FoHF index).

CONCLUSION

The proposed portfolio construction technique is an equal
volatility contribution technique. It allows building of well-
diversified strategic portfolios, but is not recommended for
tactical portfolios (when horizon <12months). However,
with this technique, we have not been able to reach our three
objectives:

a) Outperform out-of-sample four of our five benchmarks

has been achieved;

b) Generate at least $% per annum has been achieved;

c) Have positive returns, every year, from 1996 to 2011 has

not been achieved.

Using the same portfolio construction technique, our next
research will focus on directly investing in hedge funds and
mutual funds in order to outperform an equally weighted
portfolio and on building portfolios with equal volatility
contribution between funds. ll

—

This is not the same as the minimum volatility portfolio where assets with high volatilities
are excluded

2 Inan ad-hoc test, we replace HFR Equity Hedge by Barclay CTA and found the same results
(ie. same outperformance and negative portfolio return in 2008).

We tested with six months rebalancing and found an outperformance of 1.57% after lever-
age costs. This means annual outperformance are almost identical between six months
(1.57%) and 12 months (196%) rebalancing.

Ourfirst data point is Jan 1991, plus 60 months to compute the optimal equally volatility
portfolio, which gives Jan 1996. 5% is the average between a Swiss and a New York pen-
sion fund target annual return.

Nothing new here. The portfolio construction technique favours low risk assets.

After US$3m Libor borrowing cost.

To test the robustness of the 196% annual outperformance, we used six months rebalanc-
ing and found an annual outperformance above an equally weighted benchmark of 1.57%.
In addition, we used other indices and found an annual outperformance above an equally
weighted benchmark of 094%.
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