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SN

Practical applications

The hedging approach outlined in this paper can be used to deal with short-term cash
flows in sector portfolios. There are two alternatives that a portfolio manager can use: (1)
hedge with futures and/or (2) hedge with sector-based exchange-traded funds (ETFs).
Neither of these approaches is a perfect solution but each has its own merits. The principal
advantages of futures are their liquidity and the fact that they can be traded after hours
through GLOBEX. Suppose, for example, that a portfolio manager wishes to use S&P 500
and Nasdag-100 futures contracts. If there are net flows into the fund, the manager can go
long the futures contracts, and gradually invest the actual underlying securities over the
next day while simultaneously closing out the corresponding futures position. Conversely, if
there are net outflows from the fund, the manager can short the futures instead of
immediately liquidating some of his portfolio holdings. The beta for each hedge can be
computed using a rolling regression of daily returns of the fund against the two contracts.
If there are leverage constraints, the manager may instead run a constrained regression as
discussed in the paper. Although using a futures hedge is not perfect, it still reduces daily
tracking error for most sector portfolios versus holding cash.

Alternatively, a manager can use ETFs to adjust exposure, given some short-term fund
flows. Suppose, for example, that one is managing a technology-related fund. Then, one
may wish to use a combination of the technology ETFs to manage flows. That is, go long
the ETF if there are net inflows, and short the ETF if there are net outflows. For the
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hedge, the manager can compute betas on a set of ETFs that he/she thinks most closely
track the fund, or simply use a beta of 1 for convenience. The principal disadvantage of
ETFs is that they trade only during regular hours, so, unlike futures, they cannot be traded
after the market close. Another drawback is that some of the ETFs have large spreads. For
this reason, ETFs may not work as well as futures to reduce daily tracking error stemming
from large cash flows, even where the ETFs composition 1s similar to the fund. The
author recommends using futures for daily hedges — where the hedge is closed out within
the next day — and using ETFs for longer-term hedges. If the manager has the option of
adjusting the exposure over a period of many days rather than just one day, he/she can
invest in ETFs and slowly adjust the portfolio as needed. In that case, ETF spreads become

less problematic.

Abstract

This paper looks at hedging from the perspective of
a quantitative equity portfolio manager facing
relatively large cash flows into or out of a _fund
which seeks to match the performance of a
particular sector or industry. It examines two
alternatives in managing market expostre for
funds with relatively large cash flows: (1) using
index futures and (2) using sector-based
exchange-traded funds (ETFs). It is found that
hedging with futures overnight is better than
holding cash, and that dynamic hedging with
several futures is better than hedging an equal
amount of one futures contract. Hedging sector
Sfunds with ETFs overnight works well for the
energy and utility sectors, but not as well as

Sutures for most of the other sectors studied.

INTRODUCTION

Turnover presents a challenge for a

quantitative equity portfolio manager

seeking to track the performance of some
benchmark. For the typical fund, daily
flows are small relative to the fund’s assets
and, frequently, new contributions will
offset fund redemptions. For such a fund,
net inflows can be temporarily invested in a
money market fund without adversely
affecting tracking error. Conversely, small
redemptions can be met out of the fund’s
cash buffer, in which case the manager does
not have to liquidate any stocks.

However, for mutual funds with large
net flows that occur near the end of the
trading day, and are frequently much
larger relative to assets, such flows will
impose additional constraints on the fund
manager. For these types of funds,
portfolio managers do not have the
option of holding cash without affecting
tracking error, especially in an
environment of low interest rates. If

outflows are large, the manager cannot
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rely on just cash to meet redemptions
and may be forced to liquidate some of
the portfolio. This, of course, can be
particularly problematic if there is low
liquidity or if spreads are wider in some
of the stocks. In such cases, the manager
might be better off adjusting exposure in
two ways: (1) by equitising cash with
index futures and/or (2) purchasing an
exchange-traded fund (ETF) that invests
in the same sector(s) as the fund. The
latter alternative has recently become a
more feasible solution for many funds
since the Securities and Exchange
Commission (SEC) lifted some restrictions
on ETF ownership.! Even with the wide
availability of sector-specific ETFs,
however, a manager might still use futures,
as futures have three distinct advantages:
futures are more liquid in normal trading
hours, futures can be traded after hours
and, finally, have the added tax benefit in
that gains are treated partly as long-term
gains (60 per cent) and partly as short-term
gains (40 per cent).

This paper looks at each of these two
alternatives as a way to hedge market
exposure to a particular sector. Optimal
hedge ratios are constructed based on four
index contracts — the S&P 500,
Nasdag-100, S&P MidCap 400 and Russell
2000 index futures. It 1s shown that, even
though hedging is not perfect for some
sectors, both futures and ETFs reduce
tracking error compared with an unhedged

position.

The rest of the paper is organised as
follows. The next two sections describe the
data and methodology used to hedge sector
returns with both futures and ETFs, the
fourth section discusses the results of the
analysis, the fifth section reviews the
practical applications of this hedging
approach and the final section concludes.

Hedging ratios are determined for 17
sector indexes shown in Table 1. Hedging
ratios are computed using exchange-traded
index futures contracts and sector ETFs.

Daily returns are computed for each
sector benchmark and for each ETF from
the market close to the market close of the
following trading session, including
dividends. Table 2 lists some return statistics
for all the sector benchmarks. Returns for
each of the index futures are based on the
nearest-to-expiration futures contract.” In
each case, the author uses an index of the
nearest-to-expiration contract for each
index, as this is the most liquid contract.
Index data dates from 10th April, 1996 —
the introduction of the Nasdag-100 futures
contract — to 31st December, 2003.

HEDGING METHODOLOGY

Hedge construction

The paper first looks at futures as a way of
mimicking sector index returns. The four
instuments that are used are the S&P 500,
the S&P MidCap 400, the Nasdag-100 and
the Russell 2000 futures contract. Mutual
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Table 1: Sector benchmarks

Banks

Basic materials
Biotechnology
Commodities
Consumer discretionary
Consumer staples
Energy

Financial
Healthcare
Industrial
Insurance

Internet

Philadelphia Stock Exchange Bank Index
S&P 500 Materials

NASDAQ Biotechnology Index
Goldman Sachs Commodity Index
S&P 500 Consumer Discretionary
S&P 500 Consumer Staples

DJ US Energy

S&P 500 Financial

S&P 500 Health Care

S&P 500 Industrial

NASDAQ Insurance Index

Inter@ctive Week Internet Index

13 Precious metals

14 Real estate

15 Technology

16 Telecommunications

17 Uulities

Philadelphia Stock Exchange Gold & Silver Index
D] US Real Estate

D] US Technology

D] US Telecomms

DJ US Utilities

fund rules do not place any trading or
holding restrictions on these contracts, so
managers can freely use futures in doing
this kind of hedge. One advantage of using
index futures versus ETFs is that futures are
often more liquid. Another advantage is
that futures can be used in after-hours
trading.” For example, if there is a large
inflow or outflow from the fund near the
end of the trading day, a manager can still
reposition the portfolio by trading futures
after the close of the equity market. The
downside of these contracts, as Table 3
shows, is that none of these broad indexes
will be perfectly correlated with the various

sectors.

For example, it is almost impossible to
do a cross-hedge for the precious metals
using any of the futures owing to the low
correlation of gold with the broad market
indexes. For sectors such as finance,
technology, and consumer discretionary,
which comprise a large portion of the
underlying indexes, however, the
correlations are much higher, so the
manager can at least do a partial hedge.

Consequently, the problem for the fund’s
manager is which futures contract, or
combination of contracts, to use to mimic
the return of a sector index as he/she
manages cash flows. The minimum variance

hedge ratio (8*) can be computed using a
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Table 2: Return statistics for sector indexes, percentage points?®

Standard Annualised
Sector index Mean deviation volatility Minimum Maximum
Banks 0.06 1.78 28.21 —7.53 9.18
Basic materials 0.03 1.45 2291 =7.73 7.23
Biotechnology 0.08 2.45 38.70 -12.53 10.56
Commodities 0.03 1.27 20.16 -8.73 5.17
Consumer discretionary 0.05 1.44 22.79 —8.21 8.84
Consumer staples 0.03 1.14 18.09 —8.88 7.88
Energy 0.04 1.49 23.52 —6.78 8.24
Financial 0.06 1.64 25.96 —7.73 8.75
Healthcare 0.05 1.44 22.77 -8.77 7.96
Industrial 0.04 1.36 21.55 =7.04 7.47
Insurance 0.05 1.05 16.56 —4.38 5.51
Internet 0.08 2.94 46.56 -13.19 21.07
Precious metals 0.02 2.64 41.70 -12.8 21.07
Real estate 0.03 0.78 12.37 -5.07 4.82
Technology 0.07 2.45 38.74 -9.74 17.63
Telecommunications 0 1.68 26.62 -9.9 8.28
Utilities 0.01 1.16 18.31 -7.77 8.11

"Based on daily returns from 11th April, 1996 to 31st December, 2003.

least squares regression: three methodologies to construct an

optimal hedge ratio.

B* = Cov(Rsccron Rrutures) (1) First, one runs a regression that includes
Var(Reuures) all four of the futures contracts:
where Rg. ..o, and Rg e, are the returns of Fectory = & F BspxFspx ., T BaoxNox.
the sector and the futures index, + Banivins + Brusirus, + & 2)
respectively.”
One first determines in-sample factor There are no leverage restrictions. This will

exposures over the entire period, employing  be referred to as the Unconstrained Model.
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Table 3: Correlation between futures contracts and sectors?

Futures contract SPX NDX RUS MID
SPX 1

NDX 0.81 1

RUS 0.80 0.81 1

MID 0.87 0.82 0.91 1

Sector benchmarks

Banks 0.79 0.53 0.58 0.66
Basic materials 0.61 0.36 0.47 0.54
Biotechnology 0.63 0.67 0.71 0.71
Commodities -0.01 0.01 0.03 0.04
Consumer discretionary 0.84 0.65 0.68 0.74
Consumer staples 0.59 0.26 0.33 0.41
Energy 0.47 0.24 0.37 0.47
Financial 0.83 0.56 0.62 0.71
Healthcare 0.67 0.39 0.44 0.52
Industrial 0.86 0.65 0.69 0.76
Insurance 0.64 0.48 0.62 0.64
Internet 0.74 0.91 0.76 0.75
Precious metals 0.01 -0.03 0.02 0.03
Real estate 0.50 0.36 0.53 0.55
Technology 0.79 0.95 0.78 0.79
Telecommunications 0.68 0.55 0.54 0.57
Utilities 0.44 0.22 0.34 0.42

*Futures contracts are SPX, NDX, RUS and MID for S&P 500, Nasdag-100, Russell 2000 and S&P 400
Midcap respectively. Correlations are computed using daily returns for each sector index daily returns of each
futures contract using the nearest-to-expiration futures contract price. Correlations are computed based on

daily returns from 11th April, 1996 to 31st December, 2003.
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Secondly, one runs a least squares
regression that includes only a single

contract
rScL‘[()I'.I =a + Byl-'uturcs’,l + 8! (3)

where rg.qor, 18 the return of a particular
sector, and Frgares, 18 the return of a given
futures, contract. Returns are calculated over
a one-day horizon from close of trading to
the close of the following trading session.
There are no short-sale constraints on
futures, and weights need not sum to 100
per cent.

The contracts used in this hedge are the
S&P 500, the Nasdag-100, the Russell or the
S&P Midcap, depending on which of these
contracts provides the best fit (as measured
by R?). Typically, the S&P 500 and
Nasdaq-100 contracts are much more liquid
than the MidCap and Russell contracts, so
from a liquidity standpoint there is a clear
benefit to using one (or both) of the more
liquid contracts rather than all four contracts.
This is referred to as the Single Contract
Model. Such a model will be more
applicable if the portfolio manager wishes to
utilise only one of the two more liquid
futures contracts.

Lastly, hedging ratios are calculated using
all four futures contracts, with the restriction
that there is no short selling and that the
coefticients sum to 100 per cent (ie B; = 0
and 22, B, = 1). This model, which the
author refers to as the Constrained Model,
will be applicable in cases where the

manager does not wish to short. This is

essentially style analysis on each sector, using
the futures contracts to represent the possible
styles. One attempts to find the coefficients

B; that minimise tracking error. Thus,

N+1 N+1
min o2, = min < Z 32,0'2, + z
B, B, =1 1= Li#)
2BiB_/'COV(Xin)> 4)
and

N+1

Sty = E Bimi =0 (5)
=1

where there are N hedging instruments plus
one extra asset class known as the ‘sector’
benchmark; B; represents the weight of the
portfolio given to hedging instrument i; the
weight given to the sector index is
constrained to be equal to —1; and where
Cov(X;X)) is the covariance between
hedging instruments i and j (sector
benchmark included).” In computing ETF
hedge ratios, one takes the four ETFs that
are most correlated with the sector index
and regresses these against the sector to find
the ‘optimal’ hedge ratio.

A 30-day lookback period is used to create
the dynamic hedge ratios. The reason for the
30-day lookback is to create a dynamic
hedging strategy that continuously adjusts to
shifts in the hedge ratio.” One can also
consider other periods, such as 60-, 90- and

240-day periods to create the hedges.

Evaluating the effectiveness of the
hedge
Given the hedge ratios from the various

techniques described above — the

Chincarini

33



Unconstrained Model, Single Contract
Model and Constrained Model — some
metrics are needed to evaluate the
effectiveness of the hedge.

The author examines the effectiveness of
a minimum variance hedge ratio by
applying the hedge ratios over the next
business day and lifting the hedge at that
day’s close.

To evaluate the hedge, the mean absolute
error (MAE) is used, which measures the
absolute deviation of the hedged position
from the index on any given day. Thus, for
every day, is computed the absolute error is

computed as:
AE = |Ry, — Ry, | (6)

where Ry, represents the return of the
hedged portfolio on day f based upon the
estimated hedging parameters of the
previous day, and Ry, represents the return
of the sector index on day t. The MAE is
the mean over all days.

Because there are days when there are
extreme movements in a sector, one also
looks at median absolute error and the
worst day absolute error. One uses the
absolute error, since the trader or portfolio
manager 1s more concerned with having
the cash mimic the sector than
outperformance. Thus, any deviation from
the sector index is considered ‘bad’ from a
managing cash flow perspective.

The different hedge methodologies are

compared against two alternatives: (1) not

hedging and (2) a ‘naive’ approach, where
the manager simply uses one unit of a futures
contract (similar to the Single Regression
Model but with an implicit hedge ratio of
one). For the first alternative, one assumes
that when there are inflows the manager
holds cash overnight and will wait for up to
a day to add to his/her positions. Of course,
when there are significant outflows, this ‘do
nothing’ approach is not feasible, as the
manager must sell some of his/her holdings
to meet redemptions.

When there are large outflows from the
fund, this is a more important reason for
using futures to hedge rather than selling
some of the holdings. The results of these
hedging techniques are discussed in the

next section of the paper.

EMPIRICAL RESULTS

Hedging with futures

Table 4 shows the in-sample results of the
unconstrained regressions over the entire
period. Technology, internet and industrial
related sectors fit best with the four futures
contracts, with sectors such as precious
metals and commodities seemingly the least
amenable to futures hedging.

In most cases, the S&P 500 futures
contract explains most of the variation in
sector returns. The table also shows the
results of a single contract regression — for
each sector the one contract with the most

explanatory power was chosen. The table
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Table 4: Insample estimation of hedging parameters ?

Unconstrained regression Best futures contract
Sector a Bsox  Baxpx  Bres  Bum R’ Contract B R
Banks 0.00 140 -0.25 -=0.09 0.17 0.66 SPX 0.00 1.08  0.62
0.85 2622 951 -1.50 220 0.73  43.13
Basic materials 0.00 0.87 -0.28 -0.04 0.31 0.44 SPX 0.00 0.68 0.38
-0.15 1598 -11.52 -0.62 3.78 -0.04 26.13
Biotechnology 0.00 -0.16 023 048 062 054 MID 0.00 1.31  0.51
0.31 -2.04 6.08 445 537 0.03  33.98
Commodities 0.00 -0.20 0.00 -0.05 0.26 0.01 MID 0.00 0.04  0.00
0.67 -3.83 0.06 =090 3.81 0.78 1.47
Consumer discretionary  0.00 099 -0.09  0.06 0.03 0.72 SPX 0.00 0.93  0.71
0.87 2592 -390 1.41 0.56 0.83 53.79
Consumer staples 0.00  1.06 -0.27 -0.09 -0.06 0.50 SPX 0.00 0.52  0.35
1.07 2431 -11.08 -1.58 -0.85 0.55 18.77
Energy 0.00 057 -033 -0.15 0.68 033 SPX 0.00 0.54  0.22
0.33  8.60 -11.22 -2.19 8.19 0.63 16.62
Financial 0.00 131 =024 -0.09 020 073 SPX 0.00 1.05  0.69
1.10 2828 -10.48 -1.81 3.18 0.99  50.00
Healthcare 0.00 118 -024 -0.10 0.03 052 SPX 0.00 074 045
1.17 23.89 -9.60 -1.94 042 0.89  26.11
Industrial 0.00 098 -0.12 0.03 0.09 076 SPX 0.00 0.90 0.75
0.49 2994 -7.13 098 1.87 0.48 58.44
Insurance 0.00 038 -0.14 022 0.17 047 SPX 0.00 0.51  0.41
1.44  9.62 851 5.34 283 1.47  27.59
Internet 0.00 —-0.06 1.05 029 -0.17 083 NDX 0.00 1.08 (.83
-0.06 -1.20 3488 4.18 -1.87 -0.21  67.78
Precious metals 0.00 -0.01 -=0.16  0.08 024 0.01 SPX 0.00 0.02  0.00
023 -0.10 =335 0.65 1.44 0.28 0.25
Real estate 0.00 0.15 -0.13  0.18 021 035 MID 0.00 0.32 0.30
0.66 543 -9.31 539 497 0.41  19.73
Technology 0.00  0.06 0.90  0.09 -0.06 0.90 NDX 0.00 0.94  0.90
-036  1.76 4593 271 -1.32 -0.45 85.16
Telecommunications 0.00 1.00 =0.01 0.13 -0.26 047 SPX 0.00 0.88  0.46
-0.92 19.10 -0.25 221 -3.58 -1.12 3238
Utilities 0.00 047 -0.24 -0.06 0.38 0.28 SPX 0.00 0.39  0.19
-0.25 10.03 -9.17 -1.21 5.82 -0.04 13.38

‘Estimated using daily return data from 11th April, 1996 to 31st December, 2003. Best futures contract was
selected on the basis of in-sample R”. f statistics are presented directly underneath the parameters estimates.
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Table 5: Hedge parameters with leverage constraints®

Sector Bspx Bapx
Banks 100 0
Basic materials 82.51 0
Biotechnology 0 29.13
Commodities 36.66

Consumer discretionary  96.23

Consumer staples 100 0
Energy 55.24 0
Financial 100 0
Healthcare 100 0
Industrial 93.61

Insurance 53.37 0
Internet 0 100
Precious metals 41.60 0
Real estate 43.61 0
Technology 4.23 89.44
Telecommunications 98.55 0
Utilities 62.17 0

BR( S

41.99
1.94
0.55

17.07

4.45
14.32
6.32
1.45

BA'IID

0
17.49
28.88
61.41

3.22

44.76
0

6.39
29.56

53.95
42.07
0
0
37.83

MAE

80
86
122

136

0.39
0.74
0.14
0.83
-0.21
-().88
0.90
0.45
-0.23

‘In-sample estimates using data over the entire period from 11th April, 1996, to 31st December, 2003, with

: : ~ ‘ N op o=
the constraint that there is no shorting and that the weights sum to 1 (8=, and 21, 8; = 1).

can be interpreted as follows. For a sector
portfolio manager indexed to the S&P 500
Financial Index, he/she should go long
1.31 dollars the S&P 500 future, short 0.24
dollars the Nasdag-100 future, short 0.09
dollars the Russell futures and long 0.20
dollars the S&P Midcap futures for every
dollar of sector cash flow he/she wishes to
hedge. The other sectors can be interpreted
similarly by reading the table of estimated

coefficients. Explanatory power is not

significantly affected by switching to only

one contract so, given the liquidity
advantages of both the S&P 500 and
Nasdag-100 futures, using only one futures

contract may be just as good.
Table 5 shows the results of the
Constrained Model with leverage

restrictions, where hedging parameters are

estimated over the entire sample period. For
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example, the table shows that the optimal
weights in tracking the technology sector are
89.44 per cent Nasdaq-100, 4.23 per cent
S&P 500 and 6.32 per cent Russell. It
appears that, for most sectors, the S&P 500
comes in more strongly. Surprisingly, the
MidCap and the Russell futures also account
for much of the variation in this model. For
example, the data suggest that an
approximately equal split among Nasdaq,
Russell and MidCap futures can be used to
mimic the Nasdaq Biotech index. The table
also shows the in-sample MAE for each
sector. One can see it does worse than the
unconstrained hedging methods. The R is
computed by dividing the variance of the
errors from the model by the total variance
of the sector. In some cases, the R is
negative owing to the optimal constrained
model being so poor that the hedging
actually increases rather than decreases the
variance of the portfolio.

Table 6 compares the performance of the
Unconstrained Model using all four
contracts, to the performance of the Single
Contract dynamic hedge using only ‘the
best’ futures contract, but this time the
hedge is evaluated out-of-sample. The best
futures contract was chosen by picking the
future that had the highest R” in-sample.
For the most part, the results are similar.
The Single Contract Model does better for
many sectors, but this is in part due to the
choosing of the best contract ex-post. In
many cases, the difference is not large.

Since the differences between the

Unconstrained Model using four contracts
and the Single Contract Model are not that
large, the author focuses on the latter
mechanism, as it is easier to implement for
portfolio managers. Table 7 shows the
out-of-sample tracking error for three
hedging strategies: (1) a dynamic hedge,
where the parameters are adjusted daily
based on a 30-day rolling regression; (2) a
‘naive’ hedge where the portfolio manager
simply purchases one unit ot the futures
(thus using a hedge ratio of 1); and (3) a
no-hedge strategy whereby the manager
stays invested in cash. The hedge is
evaluated over a period of one day using
one futures contract.” The author also
includes the median AE since some large
jumps in the sector returns might distort
the overall picture.

The last two columns show that, with
the exception of the precious metals,
commodities, utilities, insurance and real
estate sectors, which are very difficult to
hedge using equity futures, even a naive
strategy reduces daily tracking error. For
example, a naive hedge strategy of buying
one unit of the S&P futures contract
reduces tracking error by 25 basis points
(bps) for the healthcare sector versus an
unhedged position, another 4 bps reduction
is achieved by implementing a dynamic
hedge. This represents a 30 per cent and 35
per cent reduction in median AE
respectively. Thus, most of the gains come
from a simple hedge, and it appears that

dynamic hedging over such a short period

Chincarini
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Table 6: Out-of-sample comparison of an unconstrained four contract hedge versus a single

contract hedge?

Sector

Banks

Basic materials
Biotechnology
Commodities
Consumer discretionary
Consumer staples
Energy

Financial

Healthcare
[ndustrial

[nsurance

[nternet

Precious metals
Real estate
Technology
Telecommunications

Utilities

Unconstrained regression

Mean

82
82
128
104
58
60
96

Median

60
60
96
80
43
44

167
35
42
71
47

Worst

644
677
1308
875
753
644
1140
537
538
440
475
858
1997
470
448
770
641

Contract

SPX
SPX
MID
MID
SPX
SPX
SPX
SPX
SPX
SPX
SPX
NDX
SPX
MID
NDX
SPX
SPX

Mean

96
67
74
50

90

201

159

Single contract dynamic model
Median

Worst

632
726
884
933
617
722
1076
529

573

Note: "Parameters for the dynamic hedge strategy are estimated using the futures contract shown for each

sector over a 30—day period, and then applying the hedge until the close of the following trading session. The

naive strategy assumes that the manager purchases one unit of futures, and the cash/no hedge strategy shows

the tracking error when no hedge is used. The mean absolute error is the difference of the hedged return less

the actual return of the sector average over all days in the sample. Table shows mean, median and worst day

tracking error in basis points. The mean is skewed by days when there were large jumps in the sector. The last

two columns show the reduction in median error in basis points of (1) naive hedge over cash and (2) dynam-

ic over naive hedge. Estimated using daily returns data from 11th April, 1996, to 31st December, 2003.
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of time produces only a marginal reduction
in tracking error.

Overall, however, a dynamic hedge saves
another 9 bps per day (average median AE
across all sectors) than the simple or naive
hedge.

For the Constrained Model, the author
computed the coefficients and resulting
sample statistics from the in-sample
estimation. Using these coefficients, he
computed the MAE for each sector (see
Table 5).

Technology, for example, experienced 55
bps daily MAE similar to the dynamic hedge,
but most of the sectors experienced MAE
greater than the dynamic hedge, suggesting
that hedging is worse under these leverage

constraints.

Hedging with ETFs
Owing to the exemptive relief obtained
from the SEC, ETFs can now be held in
large proportions in a managed portfolio.
One would naturally think that the sector
ETFs may offer a better hedging tool for
cash flows than the exchange-traded futures
contracts. Even ETFs based on the sector as
the benchmark, however, like the Nasdaq
Biotechnology Index and the Nasdaq
Biotechnology Index Fund, can have
relatively high absolute errors on any given
day. The author ran the dynamic hedge
using the four most correlated ETFs with
each sector. The results are presented in
Table 8.

Unfortunately, the results from ETF

hedging are not as encouraging as one
might expect. In 14 of the 17 sectors,
dynamic ETF hedging actually does worse
than using the Unconstrained Model with
futures. In some cases, such as the internet
and technology portfolios, it does as much
as 65 and 68 bps worse on average per day.

In the utilities sectors, the use of the
ETF does significantly reduce the daily
median AE by as much as 40.

The results seem very counterintuitive.
One would think that daily hedging using
the ETFs would dramatically reduce the
daily MAE. The author did not examine
the sources of the large MAEs in detail, but
he thinks that they could come from two
sources. One source is the extent to which
the ETF and the index are not similar (eg
using the Technology Select Sector SPDR
to hedge the Inter@ctive Week Internet
Index). The second source could be the
bid-ask spreads of the ETFs. Given that the
spreads are wide, and are being used using
closing prices, half the spread may be lost
on average from daily hedging. The spreads
for the ETFs are listed in the last column
of Table 8.% The spread listed is for the first
of the four ETFs used to hedge each
sector. Spreads can be as high as 96 bps for
telecommunications. Some of the ETFs that
are not listed have even higher spreads. It
also seems that sectors with lower volatility
and an ETF that matches the sector more
appropriately have lower MAEs. Also,
where futures did a very poor job of

matching, as evidenced by a low R?, such
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as energy and utilities, the ETF hedge was
more effective (see Table 4). For instance,
the utilities sector is managed to the Dow
Jones US Utility Index and the
corresponding ETF is the iShares Dow
Jones US Utilities Sector Index fund. This
ETF did substantially improve the hedging
performance over the futures hedging.

Although the author is not entirely sure
of the reasons for the large MAE using
ETFs, it can be concluded that for the
energy and utility sectors studied, fund
managers can hedge more effectively using
ETFs than using futures contracts. It should
also be noted that the author is concerned
with hedging over one business day.
Presumably, over longer periods ETFs will
hedge these sectors better because the
bid-ask spread is spread over a longer
investment horizon.

Finally, portfolio managers with large
daily cash flows should consider changing
their benchmarks to those represented by
the ETFs, thus improving their tracking
error when using ETFs for hedging

purposes.

Further analysis

Because the hedging ratios were shown to
vary through time, the author also
evaluated the effectiveness of hedging using
60-day, 90-day and 270-day rolling
windows. Out-of-sample results, however,
were not greatly affected by the choice of
the number of days over which the hedge

parameters were estimated. Neither did it

make a difference whether the
nearest-to-expiration futures contract or the
second-nearest expiring contract was used.
Given the extra liquidity in the front
contract, using the near-term contract is
probably more sensible.

Lastly, the author investigated futures as a
hedge of overnight exposure. Thus, rather
than hedging from the close of the market
to the close of the following day, the hedge
was evaluated from the close to the open of
the following session. The rationale for
looking at this is that, often, a manager will
have to trade a basket of securities near or
after the market close, such as when there
is a large inflow or outflow near the end of
the day. A manager may trade futures after
the market’s close until the opening of the
tollowing trading day, when he/she can
then purchase the underlying securities. To
measure the effectiveness of such a hedging
strategy, the author looked at the returns of
each sector benchmark from the close of
the market to the opening of the next
trading session. The author found that,
especially for sector indices, the variance of
close-to-open prices is so small that it
makes the futures hedging strategy less
attractive. Lockwood and Linn’ found that
market volatility for the Dow Jones
Industrial Average is significantly lower in
overnight versus intra-day periods. There is
also evidence that opening prices may be
skewed by specialist actions, so using
opening price data muddies the hedge.
Thus, the author concluded that holding
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cash is just as effective as trading futures to
hedge after the market close to the market
open in sector funds.

Two of the sector benchmarks,
commodities and precious metals, could not
be hedged effectively using the liquid equity
futures contracts. Thus, hedging effectiveness
was examined using the Goldman Sachs
Commodity Index (GSCI) futures for the
commodity index and the gold futures
contract traded on the CME. Using these
futures contracts dramatically improves
hedging. For the commodity index, the
in-sample R?is 0.89, and it reduces the
median AE to 16 bps per day. For the
precious metals index, the in-sample R” is
0.39, and the median AE is reduced to 118
bps. In both cases, there is a significant
improvement over using the equity futures
contracts. Also, recently, sector futures have
been introduced on the CME for financials
(SPCTR Financial Future) and technology
(SPCTR Technology Future). These futures
contracts are relatively very illiquid, but as
their liquidity improves, they will most likely
provide better hedging possibilities for sector
portfolio managers.

Finally, using the last 30 business days at
the time of writing (up to 3rd March,
2004), the author presented the appropriate
hedge parameters for the chosen sectors in
Table 9. These are the most recent
estimates for portfolio managers, but the
author recommends that portfolio managers
run their own estimations using the most

recent data.

CONCLUSION

Portfolio managers typically have cash flows
due to purchases and redemptions in their
mutual funds. Some sector-based funds may
have relatively large cash flows relative to
their net asset value. These flows may
occur near the end of the trading day,
increasing the difficulty of purchasing the
underlying securities. The author
investigated the merits of using
exchange-traded futures contracts and ETFs
to hedge these cash flows.

It is found that some form of futures
hedging is better than none at all in
every sector. It is found that an optimal
dynamic hedge works better than a naive
hedge of buying an equivalent $1 of the
best (most correlated) futures contract
available. The author also found that
using four futures contracts to find the
optimal hedge (Unconstrained Model) is
the best recommendation for portfolio
managers, although a portfolio manager
will not lose much in terms of daily
basis points by using just a single futures
contract to hedge the sector. The author
found that ETFs — at least for a
one-day hedge — are not such good
hedges as one would expect. They work
better for hedging only certain indices,
such as energy and utilities. For hedging
over one day, the ETF spread may
significantly reduce the effectiveness of
the hedge. Thus, even though managers
can now freely use ETFs to hedge

exposure under the new SEC rules, index
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futures should still play a part in a

quantitative portfolio managers toolkit.

Note

The opinions expressed are personal and do not
reflect the views of Georgetown University. The
author would like to thank David Bieri for research
assistance.
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