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‘ Motivation I

e Fixed income arbitrage is a broad set of market-neutral
investment strategies intended to exploit pricing differences

between various fixed income securities.

e Despite painful losses by LT'CM and other hedge funds in 1998,
fixed income arbitrage has been resurrected as one of the most

popular hedge fund sectors in recent years.
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Figure 6. Total Fixed Income Arbitrage Hedge Fund Capital. This graph shows the total
capital in fixed income arbitrage hedge fund strategies for the indicated dates reported in the
Tremont/Tass (2004 Asset Flows Report.
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‘ Open issues I

Is fixed income arbitrage truly arbitrage?

Is it merely a strategy that earns small positive returns most of
the time, but occasionally experiences dramatic losses?

Were the large losses during the hedge fund crisis simply due to
excessive leverage, or were there deeper reasons arising from

the inherent nature of these strategies?

Is there a link between hedge fund returns and hedge fund
capital?
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e We consider five of the most popular fixed income arbitrage

‘List of strategies'

strategies:

1.

Swap spread arbitrage (SS).

2. Yield curve arbitrage (YC).
3. Mortgage arbitrage (MA).

4.
5

Volatility arbitrage (VA).

. Capital structure arbitrage (CS).
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‘ Methodology I

e Like Mitchell and Pulvino (2001), we construct return indexes

by following these strategies through time.

e The advantages are:
— Transaction costs can be explicitly incorporated.
— The effects of leverage can be held fixed.

— Returns can be studied over a longer horizon than would be
possible using limited hedge fund return data.

— Backfill and survival biases in reported hedge fund returns
can be avoided.
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‘Swap spread arbitrage - intuition'

An arbitrageur enters into a par swap and receives a fixed
coupon rate CM .S and pays the floating Libor rate L;.

He also shorts a par Treasury bond with the same maturity as
the swap, paying coupon rate C' M1 and invests the proceeds

in a margin account earning the repo rate r;.

Swap spread arbitrage is thus a simple bet on whether the
fixed annuity of SS = CMS — CMT received will be larger
than the floating spread S; = L; — r; paid.

Although SS — S; has been historically stable and positive, it
can become negative when the banking sector has increasing

default risk. /
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‘Swap spread arbitrage - implementation'

e Use swap and Treasury data from November 1988 to December
2004.

e Fit an O-U process to the floating spread S;.

e Determine each month whether S5 differs from the expected
average value of S; over the life of the strategy.

e Enter a trade if this difference exceeds 10 or 20 basis points.

e Close out the trade if the swap spread and the expected
average value of the floating spread become equal, or until the
maturity of the swap.

N /
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‘Swap spread arbitrage - index construction'

Each month, there could be multiple open trades entered into

at different points in the past.

Compute an equally-weighted average of the monthly return on

all open trades.

Realistic swap, Treasury, and repo transaction costs are

applied.

Initial capital is adjusted to achieve an annualized volatility of

ten percent.

/
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Strategy  Trigger Swap N Capital Mean t-Stat Min,  Med. Max. Skew.  Kurt Neg Corr. Ratio

0.000 10,610
0.151 13,827
0.000

0,122 10.526

i 0.548 2.66
1] 0.601 3.9

2 0.418 2.16
193 1500645 0.297 1.G6G

S55 20 bp 1.47 0.000 12.352 (0.005 6.392 ]

2.75 (.000 . (0.491 6.593 0

1.75 0,000 9.320 0.415 2.459  0.27
0

1.75 11.064  0.000  11.225 (.08 3.687

2 (
A11 0.390
1

18 (1.383

193 14.642




Risk and

return in fixed income arbitrage Université d’Evry June 2005

-~

N

~

‘Yield curve arbitrage - intuition'

e Some type of analysis is applied to identify points along the

yield curve that are either “rich” or “cheap.”

e The investor enters into a portfolio that exploits these
perceived misvaluations by going long and short bonds in a
way that minimizes the risk of the portfolio.

e The portfolio is held until the trade converges and the relative

values of the bonds come back into line.

/
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/ ‘Yield curve arbitrage - implementation' \

e F'it a two-factor Vasicek model to the swap curve each month

by matching exactly the one-year and ten-year swap yields.
e Identify how far off the fitted curve the other swap rates are.

e For example, for a particular month the two-year swap rate is
more than five or ten basis points above the fitted two-year
swap rate.

e Enter into a trade by receiving fixed on $100 notional of a
two-year swap and shorting one-year and ten-year swaps to
neutralize the two affine factors.

e Once this butterfly trade was put on, it would be held for 12
months, or until the market two-year swap rate converged to

\ the model value. /
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‘Mortgage arbitrage - intuition'

e This strategy consists of buying MBS pass-throughs and
hedging their interest rate exposure with swaps.

e Long positions in pass-throughs are financed with a form of
repurchase agreement called a dollar roll.

e Negative convexity of the positions suggests that the investor
would suffer losses under a large change in the swap rate.

~
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‘Mortgage arbitrage - implementation'

We use GNMA pass-throughs with coupons closest to the

current coupon, hedged with five-year swaps, from December
1996 to December 2004.

Hedge ratios are determined using nonparametric estimation,
constraining the pass-through price to be nonincreasing in the

five-year swap rate.

The positions are held as long as a discount /par/premium
pass-through remains a discount/par/premium pass-through.

To avoid dependence on a specific prepayment model, we do
not use the OAS as a trade trigger.

/
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‘Volatility arbitrage - intuition'

e In its simplest form, volatility arbitrage is often implemented
by selling options and then delta-hedging the exposure to the
underlying asset.

e This produces an excess return proportional to the gamma of
the option times the difference between the implied variance
and the realized variance of the underlying asset.

~
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‘Volatility arbitrage - implementation'

Short interest rate caps and hedge with Eurodollar futures
from October 1989 to December 2004.

This is equivalent to selling cap/floor straddles, or a portfolio

of volatility swaps.
Because of this, the strategy is essentially model-independent.

The bid-ask spread for interest rate caps is assumed to be one

vega.

/
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‘Capital structure arbitrage - intuition'

Capital structure arbitrage refers to a class of fixed income

trading strategies that exploit mispricing between a company’s

debt and its other securities (e.g. equity).

Using the information on the equity price and the capital

structure of an obligor, the arbitrageur computes its theoretical

CDS spread.

If the market spread is higher than the theoretical spread, he
shorts the CDS contract, while shorting an equity hedge.

Strategy will be profitable if the market spread converges to
the theoretical spread.

~
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‘Capital structure arbitrage - implementation'

e We use CDS, equity, and balance sheet data from January 2001
to December 2004, with 261 obligors and 135,759 daily spreads.

e We compute the theoretical CDS spread and equity delta using
the CreditGrades model.

e Positions are initiated when the market spread is more than

1 + o times the model spread, where o« = 1, 1.5, or 2.
e Value of CDS positions is marked to the CG model daily.

e The CDS bid-ask spread is assumed to be five percent.

N /
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‘Systematic risks of the strategies'

e Though often described as “market-neutral,” these strategies
often have residual market risk exposure.

— SS and the banking sector.

— YC and the swap term structure.

— MA and the risk of prepayment.

— VA and the volatility risk premium.

— CS and economy-wide default risk.

~
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Systematic risks of the strategies (cont.)

e We attempt to “flush out” the influence of the following risk

factors:

— Fama-French market, SMB, HML, UMD, and the S&P bank
stock index.

— CRSP Fama two-year, five-year, ten-year Treasury
portfolios.

— Portfolios of A/BBB-rated industrial bonds, and
A /BBB-rated bank sector bonds.

e We also use the CSFB/Tremont and the HFRI hedge fund

index return series for comparison purposes.

/
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‘Excess returns and hedge fund capital'

e Intuition suggests that as more capital is directed towards fixed

income arbitrage, any excess returns should dissipate.

e However, increased capital can improve the liquidity of the
market for the underlying securities, leading to more rapid

convergence.

e We regress the risk-adjusted excess returns on annual changes

in a measure of the total amount of capital devoted to fixed

income arbitrage.

~
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‘ Summary I

~

A majority of the strategies produce significant excess returns.

The annualized Sharpe ratio lies between 0.3 and 0.9.
Most of the monthly returns are positively skewed.
Fat tails are the norm.

No significant autocorrelation.

The amount of capital required to obtain an annual volatility
of ten percent varies across strategies.

/
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‘ Summary (cont.) I

e Returns on many of the strategies are sensitive to equity, bond,
and credit market risk factors.

e However, strategies that require a high degree of intellectual
capital to implement (YC, MA, and CS) command positive

excess returns even after adjusting for market risks.

e The link between returns and hedge fund capital may be more

complex than previously believed.
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