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1. Overview

This module deals with the rationale behind some commonly-used fixed income cash trading
strategies and how these are constructed:

e Outright or market directional strategies
e Spread trades
o Butterflies or barbells

Spreads and butterflies/barbells are types of relative value plays that aim to profit from changes in the
relative prices (or yields) on different bonds, rather than from changes in their absolute prices. This
involves going simultaneously long and short in different securities.

Unlike traditional investment funds, which are typically not allowed to short securities, hedge funds
typically implement such relative value trades, which often have higher profit potential (for the amount
of risk taken) than outright positions.

In this module we illustrate these trading strategies using cash bonds, but the same strategies can
also be implemented using derivatives, as we shall explore in later modules.
Learning Objectives
By the end of this module, you will be able to:
1. (@ Explain the strategy of riding the yield curve and analyse the total return on a roll-

down, in terms of:
e Accrued interest

e Capital gain
2. (#® Explain what is meant by outright market risk and yield curve pivot risk
3. (® Construct the following positions using government bonds:

e Risk-weighted yield curve spread, switch or swap
¢ Risk-weighted barbell or butterfly spread

4. (® Hedge the market risk on a corporate bond position using treasury bonds and
~ identify the residual risks associated with such a hedged position

5. (@ Calculate the net carry and forward breakeven on a position in fixed income
~  securities

6. (@ Calculate the breakeven spread on a yield curve spread position

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.
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2. Outright Strategies
2.1. Bull & Bear Positions

The shape and slope of the yield curve gives traders important information about market sentiment. In

this section we focus on the basic outright (or market directional) cash market yield curve strategies
and in the next section on relative value (or spread trading) strategies. In the final section, Carry and
Breakeven, we examine their funding implications.

Scenario 1 — Bull Position

Situation:
The inflation threat is receding and the authorities are expected to begin easing monetary conditions,
so you anticipate the curve will shift down.

Strategy: go long the curve; buy duration

e Switch out of cash and into long-dated bonds
e Buy bond futures (see module Bond Futures)
e Receive fixed on swaps (see module Interest Rate Swaps)

Evolution:
The curve may already be inverted and may invert further before it shifts down as investors position
themselves at the long end of the curve, for maximum price gearing.

Scenario 2 — Bear Position

Situation:
Inflation may be accelerating or the currency is weak. You expect interest rates to rise, especially at
the long end.

Strategy: go short the curve; short duration

e Switch out of bonds and into cash
e Sell bond futures
e Pay fixed on a swap

Evolution:
The curve may already be positive and may steepen further before it shifts up, as investors leave the
long end for the relative safety of the short end.

2.2. Riding the Curve

Scenario 3 — Steady Market

Market yields (Semi-annual, Actual/Actual):
6 MTHS 5.75-5.70
12 MTHS 6.05 - 6.00

Situation:
Rates are expected to remain on hold and the curve is mildly positive. You wish to place $1 million for
6 months (183 days).

Strategy:
Roll down the curve (or ride the curve): buy the 12 month paper and resell it after 6 months.

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.
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Analysis:

The horizon return on this strategy should exceed the yield on the 6 or the 12 month paper. Assuming
the curve remains static, then after 6 months we should be able to sell the securities, at which point
they only have 6 months to maturity so they should yield 5.75% bid. Using the formula developed in
section Horizon Return:

i Horizon cash flow , @™
Horizon return = { Coch dirorice } 1xt

Where:

t = Number of coupon payments per year; in this case 2

m = Number of complete coupon periods to horizon date; in this case 1
a = (1 - Current fractional coupon period); in this case 0

b = Fractional coupon period at horizon date; in this case 0

We shall assume for simplicity that the bond is bought at par, so the cash flow at spot settlement is $1
million.

Horizon cash flow = Dirty price of bond at @5.75% yield
Current coupon + PV of final cash flow

60,000/2 + 1,000,000 x (1 + 0.06/2)
(1 +0.0575/2)

$1,031,215.07

Horizon return [ (1,031,215.07 / 1,000,000) -1 ]x 2

0.0624 or 6.24%

We achieved a return which is higher than the original yield on the security because we were able to
resell it for a lower yield. You can think of this return as consisting of two elements:

Gross profit = Yield on underlying bond (6.00%)
+ Capital gain (0.24%)

This is a gross profit because we have not yet considered the cost of funding the strategy.

Fixed income investors and traders pay attention to the roll-down returns of the bonds they
carry.

They monitor whether other bonds with better roll-down returns could be considered when
implementing strategies like the ones we looked at here, or indeed covered in the next section.
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3. Spread Trading
3.1. Yield Curve Spreads

Settlement date: 14 October 2002

Situation
We observe the following:

e The 82% German government bond (Bund) maturing 8 Sep 2004 yields 4.65%
e The 6% maturing 3 April 2006 yields 4.70%

The 5 basis point yield spread between 2 and 4 years appears to be too narrow. We expect the yield
curve to steepen (i.e. pivot anticlockwise) and the spread between the two bonds to widen. That is, we
expect the yield of the 2006 to rise relative to the yield on the 2004.

We want to profit from an expected widening of the yield spread between these two bonds, but we
don’t want to take an outright market exposure: risking a loss if the entire yield curve were to shift up
or down.

Analysis
The technique is to create a risk-weighted spread position:

e Buy the 8%2% of 2004
e Short-sell the 6% of 2006

The amounts of the 2004 and the 2006 bonds traded should be such that:
1. The position has zero net market risk: parallel shifts in the yield curve have no net effect on
the position's net profit/loss (losses on one bond should be exactly offset by profits on the
other)

2. Only a change in the yield spread between the two bonds will make a profit/loss impact:

o A steepening of the curve would increase the yield on the 2006 shorted relative to that on
the 2004 bought, which would be profitable

o Aflattening of the curve would do the opposite and be unprofitable

ield Curve Spread Trade

How much of the &% of 2006 should we shart to offzet the
mathket rizsk an OEM 10 million of the 8.5% of 20047

Yield 4
Short OEM Y million
of the 6% of 2006
fiald
spread
expected
to widen

Lang OEM 10 millian
of the §.5% of 2004

0 Maturity

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.



IFID Certificate Programme - Rates Trading and Hedging - Outright and Spread Trading

3.2. The Solution

? How many of the 2006 bond should we short if we were to buy EUR 10 million of the 20047

The solution involves a comparison of the BPV on each bond:

BPV of 8/2% of 2004 (BPVyy4) = EUR 0.01877
BPV of 6% of 2006 (BPV2s) = EUR 0.03227

The price of the 2004 changes by 1.88 cents, per EUR 100, for every basis point change in yield. The

2006 changes by 3.23 cents, so it is riskier and therefore we need less than EUR 10 million on this
bond to offset the market risk on the 2004.

Total risk-weigh’[1 on the 2004s bought = Total risk-weight on the 2006s shorted
BPV3g04 / 100 x Nominal amount of 2004 = BPV5p0 / 100 x Nominal amount of 2006
BPV5g04 X Nominal amount of 2004 = BPV5q06 X Nominal amount of 2006
0.01877 x 10,000,000 = 0.03227 x Nominal amount of the 2006

Therefore, nominal amount of the 2006s to be shorted:

=0.01877 x 10,000,000
0.03227

= EUR 6,057,079

Yield curve pivot risk: the risk of loss as a result of a steepening or a flattening of the yield curve.
Also known as: Turning point risk.

In the Exercise to this module you will construct your own yield curve spread trade and you will also

learn how to construct a more sophisticated type of relative value play that is both market risk-neutral
and pivot risk-neutral: the so-called barbell.

' Risk weight = BPV of bond (per EUR 1 nominal) x Nominal amount

Risk weight is the total mark to market profit or loss on a position for a given change in the bond's
yield. In this example:

Risk weight on the 2004 bond position =0.01877 /100 x 10,000,000
= EUR 1,877

In other words, the EUR 10 million position on this bond gives a profit/loss of EUR 1,877 for every
basis point change in the bond's yield.

Notice that since the bond's BPV is per EUR 100 nominal, we have to divide it by 100 first, to convert it
into a BPV per EUR 1 nominal, before multiplying it by the nominal amount actually traded.

2 In practice we may only be able to trade a nominal amount rounded to the nearest EUR 50,000 -
100,000, although most market makers nowadays are well-used to trading odd amounts with their
hedge fund clients.

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.
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Spread Trading Vs Bond Switching

In the example above, we looked at a strategy for a trader wanting to profit from an anticipated change
in the relative yield between two bonds.

Exactly the same calculation would be used by a traditional fund manager who would like to switch
(or swap) out of her investment on the 6% of 2006 and into the 8'2% of 2004, which she believes will
perform better, while maintaining the same overall market risk on her portfolio:

For every EUR 6 million of the 2006s that the fund manager liquidates, she needs to buy some
EUR 10 million of the 2004s.

Analytic systems

Examples of Bloomberg and Reuters bond spread/switch trading analysis functions

Below are sample screens from two widely-used providers of market information and analytics.
These examples are for illustration purposes only and do not form part of the IFID Certificate

syllabus.

Bloomberg swap/switch analysis
fl_ll' Exp lanation,

SWAP/SWITCH ANALYSIS
LARE 4 “» Ub/15/11 BYIF & 04710412

SHTTHI = PRICE YIELD
-ﬁf: L'll-ll'.lE?

BUY ASSUHPTIDHS _
0 WORST: (Mt LBtnd

:'.i I 1 I Or 'IIIWI 'ﬂm-

2N B < 10/108100 |

s 35 O0NNE 5. 00|

ARIRI100. 119672 RGN 100. 119672
10

e The top panel calculates how much of one bond you need to sell if you want to go long a
given amount of another bond. You can specify whether you want the switch to be on the
basis of equal par amounts, a cashflow-neutral basis or a market risk neutral basis (in this
example we chose market neutral)

e The middle part of the screen shows you the horizon return that you would make on the buy
and on the sell sides of the spread trade (given the horizon yield scenario that you specify on
an adjacent page and your assumed net cashflow funding/reinvestment rate) and therefore
your expected net profit/loss on this trade.
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¢ In this example, we are analysing a spread trade which involves selling the 4.375% Carrefour
bond of June 2011 and buying the 6.00% Bayer AG bond of February 2012.

o The top panel calculates how much of the Carrefour bonds that you need to sell if you are
(want to go) long the Bayer bonds. You can specify whether you want the switch to be on
the basis of equal par amounts, a cashflow-neutral basis or a market risk neutral basis (in
this example we chose market neutral)

o The lower part of the screen shows you the horizon return that you would make on the
buy and on the sell sides of the spread trade given a one-year horizon and therefore your
expected net profit/loss on this trade.

Reuters bond comparison function

. I'@ Auy RTRIFIN H25%0 19%ov2010 EU Sell BMI 8.625%0 150ct2013 EUR Bond Comparison

. GRO18027730 T | BMK at ssue| |GBO177495 1 (7 | BMK at Issus 18 DecO3
Quote  [COASKPrice 100840 || coBmDPrice 105300 [ For bond returns detals cick-> 3]
Yield Type |15™MA 30E/360 1Y ¥TW | ISMA J0E/ 360 1Y YTW

Rating  |A 06Nav03 Standard and Poar's | BBB- 305ep03 Standard and Poor's | ' 9V |Mstory - Grachics | Hitory - Table |
Buiy EEE .. Yield™e thod EyLifv: lodt Yiekd m’ﬂ:nr!;iﬂ[:ﬂ 03 Ervck: 18 Jund4

Setthe 23 DecOd) | 23 Dec3 Horizon .-J--'u::.: B Retumniype| Act/360
Price 100.8<40 105.300 Met Values . Bond? Reinvestment Rate & Basis
¥inld _ 4481 || 7.853 | | -337.3 bp{Net Yiekd 2,120 | MM Act/360
Accrued | D430 | 1.917| | -1.487 {Net Accrued Start Price End Price. _ shiflt Scenario Fued Yield
Mo Duar : 5.788 | 5,3?5: [ u,31ﬁ:h.nl D Bond 1 100.84 101.055 -5 bp 420
BRY | 5.861 5.763] | 0.000 [Nt BPY Bondz2 105,30 101588 +65 hp
Convexity | 41894 39.784| | 1.360(Net Conv PRLINEUR  Return{%h) et Cash & Interest Relovestment Rate
Gross Price | 101270) | 107.217| Buy| 248,518.03 4.060 764,228.80 2.130
Neutral By (ONominsl (OProcesds () Dollar Durstion f BPY Sell| -61,919.13 -1.158| - 8,161.34 MM Act/365

Nomindl | 9,832508.70 | Tl o | 186,599.80 3.457 Total Pad Total Return (%)
194,761.14 3.607

Froceeds: | 0,957,437.78] | 10,721,666.67 |

764,220.89 et Cash EUR

Yield Spread - Buy RTRFIN 4.625% 19%0v2010 EUR [ Sell EMI 8.625% Fix scaa | Auto scale na

- 24 Rpal-time -337.265

jHI'T.T Period LM clady
Average -F24.679|
High: 10Decn3 -200.491
i P | Low: 18NovD3 ~363.765
r”#—'""‘—‘\,__f—*———_._ﬁ-—-f"‘*—_-’"ﬁ_‘" o e |5tandard Dev 16.253
Tl ] Mo -323.366
F10ctD3I  Shovid 10NowD3  15NowD3  Z0MovD3  25MovD3  30Now(3  5Dec03 100ec03  15Dec03  ZODecO3 lspread off Avg -12.586

Notes

e This screen calculates how much of the bonds that you want to sell you need to sell if you are
long a given amount of another bond (or vice versa). You can specify whether you want the
switch to be on the basis of equal nominal amounts, a cashflow-neutral basis or a market risk
neutral basis (in this example we chose market neutral — i.e. dollar duration/BPV neutral)

e  The right part of the screen shows the horizon return that you would make on the buy and on
the sell sides of this spread trade (given the horizon yield scenario that you specify and your
assumed net cashflow funding/reinvestment rate) and therefore your expected net profit/loss
on the spread trade (in cash and as an annualised percentage of capital invested on the bond
that you bought).

e The chart at the bottom of the screen shows the historic evolution of the yield spread between
the two selected bonds, and of course the strategy relies on the yield spread between the two
bonds to increase by more than the net cost of carrying the position

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved. 9
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3.3. Credit Spreads

The technique of risk-weighting is also used when designing a credit spread trade, for example:
e Short a corporate bond whose credit rating you expect to weaken
e Buy a government bond with comparable maturity to hedge the outright market risk

The net position should make a profit if the yield spread of the corporate bond widens over the yield on
the government bond. Again, the amounts dealt should be BPV-weighted so that there is no net
profit/loss if both the government and the corporate yield curves were to shift up or down together.

In the Exercise to this module you will have a chance construct a similar credit spread position - long a
corporate bond and short a government bond - not in order to trade the credit spread but simply to
hedge the market risk on the corporate bond.

4. Carry & Breakeven

Net Carry =  Accrued interest - Funding cost

Positive carry:  Accrued interest > Funding cost
Negative carry: Accrued interest < Funding cost

Trading positions seldom pay off immediately. They may have to be carried for days, weeks or even
months. In this section we consider funding costs and we highlight some of the funding risks.

4.1. Scenario 1 —Positive Curve

A positive curve allows you to fund a trading book more cheaply by borrowing on a short term basis at
lower rates. The positive carry builds up a useful cushion of profit, but the funding may have to be
rolled over perhaps many times before the position is unwound. If funding rates rise the cost of carry
may negate any trading profits.

Example

Market yields:
O/N repo 5.70 - 5.65 (annual, Actl/360)
12 MTHS 6.05 - 6.00 (semi annual, Actl/Actl)

Strategy:
Expecting a stable market, we buy 12 month paper at 6.00% and fund it for 6 months (182 days) in the
overnight repo market at 5.70%.

Analysis:
Over the 6 months we make a net 30 basis points (bps) profit on the carry. This raises the forward
breakeven rate on the position.

Forward breakeven: the price (or yield) at which you need to unwind a position in order to cover net
carry costs.

A seat-of-the pants calculation of the forward breakeven yield is:

Net carry = Current yield - Funding rate
=6.00-5.70
=0.30%

Breakeven yield = Cash yield + Net carry
=6.00 + 0.30
=6.30%

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.
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To make a profit we need to sell the tail of the bond position in 6 months for a yield of less than
6.30%. We have in fact created a synthetic futures position in the bond, at a yield of 6.30%. In effect,
we are betting on the future yield on the bond being lower than its implied forward yield.

In a positive yield curve:

o Being long the curve requires the view that yields will not rise by more than the
forward rates

e Being short the curve requires the view that yields will rise by more than the forward
rates

The figure below highlights the risks involved from a funding perspective. The funding rate after 6
months has not yet been fixed: if the rate rises beyond the breakeven then we shall lose money
overall.

Carry and Breakewven
Foruward breakewen = 6,30%
eld (&)
A
6,30 -
6.00 = ~
Met carry = +0,30%
R0
[ s Maturity
0 & months 12 maonths

4.2. Compounding Effect

The seat-of-the-pants calculation above does not allow for the different compounding or day-count
conventions that may apply in the bond and the repo markets. The bond is funded with a series of
overnight repos, so interest compounds daily and this will reduce the net carry benefit. As we show in
Bond Futures - Pricing, the breakeven forward clean price (FP) is calculated from the clean price for
cash or spot settlement (SP) as follows:

FP + Forward accrued = SP + Spot accrued + Funding cost

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved. 11
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Assuming for simplicity here that the bond was purchased at par with no accrued interest and that the
position can be rolled over in the overnight repo market at a constant rate of 5.70%:

FP + Forward accrued = SP + Funding cost

FP + 6.00/2 =100 x (1 + 0.057 / 360)'®
FP =102.92 - 3.0
=99.92

Now we can calculate the implied yield on this forward price. On the forward date, the bond pays a
coupon, so on that date its forward dirty price = its forward clean price:

Forward price = Maturity value

(1 + Yield/2)
99.92 = _ 103.00

(1 + Yield/2)
Yield = 0.0617 or 6.17%

Having allowed for the different day-count conventions and compounding speeds, we discover that the
net carry on this position is in fact less favourable than what we had estimated earlier: the bond's
forward breakeven yield is only 17 basis points higher than its cash yield, not 30 basis points.

Breakeven on a Yield Spread

Once you know how to calculate the forward breakeven price and yield on a single bond, calculating
the forward breakeven spread on a spread trading position is simply more of the same:

1. Calculate the forward breakeven yield on each of the bonds in the position
2. Subtract one forward breakeven yield from the other®

4.3. Scenario 2 —-Inverted Curve

Calculating the net carry and breakeven on a bond position in an inverted yield curve environment is
exactly the same as above; the only differences are the implications.

Carrying a bull position in an inverted yield curve can become prohibitively expensive, because:

e The compounding effect is against you
e The carry is negative

An inverted yield curve indicates that the market believes that rates will come down from their current
levels. But if yields on the bond held fail to fall far enough (or quickly enough) we could end up in a
situation where the capital gain that is eventually made on the bond is not enough to cover the funding
costs actually incurred.

On the other hand, if we are short a bond in an inverted curve, then both the carry and the
compounding effect would work in our favour and we could end up making more on the carry than we
lose on the bond*.

3 Calculating the forward breakeven on a butterfly is a little bit harder because its yield spread is the
difference between the yield of its body and some weighted average of the yields of its wings.

The temptation here is to weight the yield of each wing by its market value relative to that of the body,
but it is found that weighting it by its risk weight relative to that of the body gives a better
approximation of the internal rate of return of all the cash flows of the wings.

A proof of this statement and calculating the forward breakeven on a butterfly spread are both outside
the scope of the IFID Certificate syllabus.

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.

12



IFID Certificate Programme - Rates Trading and Hedging - Outright and Spread Trading

In an inverted yield curve:

e Being long the curve requires the view that interest rates will fall by more than the
breakeven

e Being short the curve requires the view that interest rates will not fall by more than the
breakeven

5. Exercise

5.1. Question 1

Question 1

Settlement date: 15 March 2004

As the business climate in the UK continues to improve, you feel uncertain about the general
direction of UK rates in the coming weeks, as it is uncertain how soon the Bank of England will
start to reverse the easy-rates policy that it has followed in the past couple of years.

However, you believe that the UK bond market will start to discount slightly higher inflation in the
near term, so the UK Gilts (government bonds) curve is likely to steepen.

You want to profit from your market view by entering into a market-neutral yield curve steepener
spread position using the following bonds:

o 7Y% of 7 December 2006 @ 107.34
o 5%% of 7 December 2009 @ 104.21

a) Which one of these bonds should you buy and which one should you short-sell in order to set
up your strategy?

£ co long both bonds

E2  Long the 2006 and short the 2009
£Z  Short both bonds
e

Short the 2006 and long the 2009

* In this case, there is an additional risk that we shall explore in more detail in module Repurchase
Agreements: the securities shorted may go on special in the repo market and the repo rate on them
may fall below the level required in order to breakeven.

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.
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b)

c)

Coupon interest on UK Gilts is calculated on a semi-annual, Act/Act basis.

Using a financial calculator or the bond pricing spreadsheet, calculate the yield and the risk
factor on each of these bonds (risk factor = 100 x BPV per 100 nominal). Enter your prices
and yields in percentages, both rounded to 3 decimal places, and your risk factors rounded to
4 decimal places.

Clean Dirty Yield Risk
Price Price factor

7Y% of 7 December 2006 |107.340 | | ‘

5%% of 7 December 2009 |104.210 | | ‘

Yield spread (2009 — 2006) |

If you plan to trade GBP 50 million of the 2006s, how many of the 2009s should you trade
against that in order to make your net position market neutral? Enter your answer in absolute
size, to the nearest pound.

Nominal
amount
traded

7Y2% of 7 December 2006 [50,000,000

5%% of 7 December 2009

How much net cash will this trade require you to invest? Use the dirty prices calculated in (b),
rounded to 3 decimal places, and enter your results rounded to the nearest £100 and
including the sign of the cash flows.

Cash
[proceeds

7'2% of 7 December 2006

5%.% of 7 December 2009

Net

11

How much money do you stand to make or lose on this trade for each basis point change in
the yield spread between the two bonds?

e Nil, the position is market neutral
2 &BP 1,327,000
2 &BP 26,540
L

GBP 13,270

Copyright (c) 1999 - 2004 Chisholm Roth and ISMA. All rights reserved.
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5.2. Question 2

Question 2
Settlement date: 15 March 2004

Similar scenario as in Question 1 except that you now feel uncertain both about the general
direction of UK rates and whether the Gilts curve is likely to steepen or to flatten.

However, you take the view that the 'elbow' or 'belly' that is currently noticeable around the 4-5
year part of the curve is likely to become even more pronounced, as the market discounts higher
inflation rates in the medium term.

In other words, you expect yields in the 2008 - 2009 part of the yield curve to rise relative to
yields on other parts of the curve and you want to profit from this view by entering into the
following risk-neutral butterfly (or barbell) position:

e Long the 7%2% of 7 December 2006 @ 107.34 (the 'S bond')
e Short the 5%% of 7 December 2009 @ 104.21 (the 'M bond')
e Longthe 5% of 7 March 2012 @ 100.42 (the 'L bond')

The position should be built such that it makes a profit only if the yield on the M bond (the 'body"
of the butterfly) rises relative to weighted average yield on the S and the L bonds (the two 'wings')
but should be risk-neutral in everg/ other respect. The exercise below will show you, step by step,
how to construct such a strategy”.

a) Using a financial calculator or the Excel model spreadsheet, calculate the yield and the risk
factor on each of the 3 bonds involved. Enter your yields in percentages, rounded to 3
decimal places, and your risk factors rounded to 4 decimal places.

Clean Dirty Yield Risk
price Price factor

7Y2% of 7 December 2006 | 107.34 | ‘ ‘

5%% of 7 December 2009 | 104.21 | ‘ ‘

5% of 7 March 2012 100.42 | ‘ ‘

b) If you plan to short GBP 50 million of the 2009s (bond M), what would be the total risk weight
of the body of this butterfly — i.e. the profit/loss on the GBP 50 million position for a 100 basis
point change in yield?

Total risk weight = Q,, x R, / 100
Where:
Q. = Nominal amount of bond M

R = Risk factor on bond M, per 100 nominal

Enter your answer as an absolute amount, rounded to the nearest pound.

Fnersou

® Exactly the same strategy would be used by a traditional fund manager, who would like to switch out
of the 5%% of 2009 and into a combination of the 7%2% of 2006 and the 5% of 2012, which she feels
will perform better, while maintaining the same overall market risk on her portfolio.
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c) If you plan to short £50 million of the 2009s, what nominal amount of the 2006s and the
2012s should you buy in order to make this trade:

Market risk-neutral:
With parallel shifts (up or down) of the yield curve, losses on the wings should be
exactly offset by profits on the body and vice versa

Pivot risk-neutral:

With simple yield curve pivots, any net losses on one of the wings (and possibly also
on the body) should be exactly offset by profits on the other wing — i.e. the total risk
weight on each wing should be the same

Enter your answer in absolute amounts, rounded to the nearest £100.

Hint

In symbols:

Market risk-neutral:
QnxRn=Q:xR; + Q xR,
Pivot risk-neutral:

Q: xR =Q; xR,

Where:

Q; = Nominal amount of bond i (S, M or L)
Ri = Risk factor on 100 nominal of bond i

For pivot neutrality, each wing of the butterfly has to carry ¥ of the total risk weight of the
body. In symbols:

QxR =Q xR =% xQn xR

and therefore:

Qs ="%xQn xRy /Rs

=% xQnXRn/R

Nominal
Amount

7'2% of 7 December 2006

5%% of 7 December 2009 |-50,000,000

5% of 7 March 2012
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d) How much net cash will this trade require you to invest? Use the results calculated above

and enter the amounts rounded to the nearest pound and including the sign of the cash
flows.

Cash
proceeds
7Y2% of 7 December 2006 ‘

5%% of 7 December 2009

Net

|
5% of 7 March 2012 ‘
|

Analytic systems
Examples of Bloomberg and Reuters bond butterfly/barbell trading analysis functions

Below are sample screens from two widely-used providers of market information and analytics.

These examples are for illustration purposes only and do not form part of the IFID Certificate
syllabus.

Bloomberg butterfly/barbell arbitrage

for explanation,

BUTTERFLY-BEAEREELL AREBITERAGE
RN 1/ 6/04
1/ 6/04
1/ 6/04
DBRS 01/04/12 Govt | 105.99
DBRG. 25 04/26/06 Gov 107.71Q 2. 74
DBR4. 75 07/04/28 Govt 97. 638 4.917ER

Notes

e This is a risk-neutral butterfly switch or spread. In the top half of the screen you specify the 2
bonds that you wish to buy (the 'wings' of the butterfly) in order to offset the market risk on the
bond that you are selling (the 'body' of the butterfly). In the middle of the screen, the system
calculates how much of each wing you need to buy so that:
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o Both wings together have an equal total risk weight as the body
o Each wing has the same risk weight as the other one

e Since the wing with the short maturity has much lower duration than the other wing, notice
how much more of the first one you need to buy in order to give the two wings the same risk
weight

¢ In the bottom part of the screen, the trader can estimate the profit/loss impact of shifts and
pivots on the yield curve. The net profits/losses from such market changes should be
relatively small, since the strategy is designed to be shift and pivot neutral

e The weighted average statistics on the wings (its yield, modified duration, etc.) are calculated
using the market values of the 2 wing bonds

¢ Notice that the strategy requires additional cash (shown in the Proceeds column) because the
sale of the body does not generate enough cash to cover the cost of buying the wings.
Function BBS on the Bloomberg system can structure for you a butterfly that requires no
additional cash; however such a strategy will not be pivot neutral.

Reuters barbell switch

Sell - BUND 5% 4]anZ012 EUR  Buy - BUND 6.25% 26Apr2006 EUR and BUND 4.75% 43ul2028 EUR Barbell Switch

18 Dec03
Coupon Maturiky Buy/Sell  Source Quote Source uote Ouote Type Ouote Time Accrued
m 5.000 04 _hmz| Sell Dl auilt MORGAN GTY B | COBIDPrice 18 Deco3 10:47 4.836
ﬁ{l 6.250 26 Apr06 | Buy Defalt CITIGROUP TRRLTE Y [ | CO ASK Price 18 Dec03 10:47 4.115
B 4750 04 uizs | By efault COMMERZEANK CCEET N [l | o ASK Price 18 Dec3 10:46 2.232|
PRSBSEN  Duration and Cash Neutrd Butterfly Barbel | Viekiethod Equivalent Yield
Settlement Price Yield  M™od.Dur.  Convexity By Nogsinal __Risk Weight  Proceeds
23 Dec3 106,500 4,036 6302 51,603 7016 L0 016234 111.336M)
23 DECDS: 107 .50 | 2.714 2.120 6.791 2374 147,755 350.811M 165,506 |
23 DecO3 | 98.440 | 4.858 13.914' 277.738 14.008 25044+ 3508114 25.212M)
Barbell Weighted Averages 2997 3679 42.609 3912 172,799 7016230 190.72M)
Fix srale Weighted Awvg. Difference | -103.9 -2.623 -9.083 -3.104 -72.799M 1] ~759.385M |
Barbell Yield Pick-Up Stats Profit & Loss for Various Yield Shifts
Real-tima | -103.9; Paraliel Flattening Pivotal Shift  Stespening
Hist Perfod | Detaull | Shiftlp | 10 bp o 10 bp
Average -98.900/| 10 hp -1.357K -17.781 11.789K |
High - 030ct 03895 | i | 2,718 i 2.817K|
bagl] e o e o (i Low - 180ec -103.872| 1nbp | 10.761K -447.416 -1.688K
/ | Shiflt Down
ey | P R . Standard Dey 2329
106 - | iFtedian -08,345|
27Aug 1G6Sep OGOt 260ct 15Nov 0SDec 25Dec  |SENSEERTIN 5000 Proj Pick-Up -98.900 PEL -352¢

Notes

e This is a risk-neutral butterfly switch or spread. In the top half of the screen you specify the 2
bonds that you wish to buy (the 'wings' of the butterfly) in order to offset the market risk on the
bond that you are selling (the 'body' of the butterfly). In the middle of the screen, the system
calculates how much of each wing you need to buy so that:

o Both wings together have an equal total risk weight as the body
o Each wing has the same risk weight as the other one
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Since the wing with the short maturity has much lower duration than the other wing, notice
how much more of the first one you need to buy in order to give the two wings the same risk
weight

The bottom-right panel allows the trader to estimate the profit/loss impact of shifts and pivots
on the yield curve. The net profits/losses from such market changes should be relatively
small, since the strategy is designed to be shift and pivot neutral

The weighted average statistics on the wings (its yield, modified duration, etc.) are calculated
using the market values of the 2 wing bonds. In this example there is a net loss of both yield
and of convexity on the barbell, so the trader must believe that the weighted yield on the
wings will continue to fall relative to that of the body (i.e. the trend on the chart will continue to
be downward) in order to compensate for this loss in carry and in convexity

Notice that the strategy requires additional cash (shown in the Proceeds column) because the
sale of the body does not generate enough cash to cover the cost of buying the wings. If you
select the Duration and Cash Neutral tab, the system can structure for you a butterfly that
requires no additional cash; however such a strategy will not be pivot neutral.

5.3. Question 3

Question 3
Settlement date: 15 March 2004

You work on the origination desk of a bank and today your bank has done a bought deal for GBP
500 million of Abbey National bonds with a coupon of 5.375% and maturity of 30 December 2009
at a clean price of 99.98 (Annual, E30/360).

a) You are planning to hedge the risk on this position using the 6%4% UK Gilt maturing on 25
November 2010, which is currently being offered at 107.48 (semi-annual, Act/Act). What is
the nominal amount of this bond that you should short?

Enter your answer as an absolute nominal amount, rounded to the nearest £100.

Fnersou

b) Having shorted the amount of 6%4% of 2010 calculated in the previous question, what
residual risks does your position still have?

-

-
-
r

Market risk
Credit risk
Yield curve pivot risk

Funding risk
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