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Trading and Hedging Techniques With
Interest Rate Futures

n Advantages of trading Fixed Income Futures in comparison to
trading cash bonds
— Higher market liquidity and transparency
— Simple handling of short positions

— Low cash liquidity requirements because only initial margin must be
deposited

n Short-term interest rate futures Contract
— Euribor futures (available in Euronext-LIFFE too)
— One month EONIA futures

Eurex Frankfurt AG, 2008, Simon Ting 2



Y4

eurex

-7\

Implied Forward Rate

(%)
3.
Higher implied forward rate is to
compensate the lower rate during the
first 3 month

2,5

2

. 3-Month
- Spot Rate

1 L

1,5

3-Month Implied Forward Rate

0,5 .
0 1 (Month)
9 12

-0,5

1+

e —— 6-Month

2 ¢ Spot Rate

2,5

-3 -

Eurex Frankfurt AG, 2008, Simon Ting 3



Y4

eurex

-7\

Implied Forward Rate

Higher implied forward rate is to compensate the
lower rate during the first 6 months

2,5

1,5 |

0,5

3-Month Implied Forward Rate

» (Month)
12

-0,5

-1,5

Eurex Frankfurt AG, 2008, Simon Ting 4



.

eurex

-7\

Implied Forward Rate

Higher implied forward rate is to
() compensate the lower rate during

3 / the first 9 months

rward Rate
(Month)
2

-2,5

Eurex Frankfurt AG, 2008, Simon Ting 5



.

eurex

-7\

Implied Forward Rate

(Month)
12

-0,5 /
-1

q

The difference between implied rate and
spot rate widen with maturity

Eurex Frankfurt AG, 2008, Simon Ting 6



Application of Interest Rate Management
Tools

n Fixed Income Securities
— Coupon Rate
— Yield-to-maturity
n German Government Issues
— 2's, Euro Schatz (FGBScl)
— 5’s, Euro Bobl (FGBMc1l)
— 10’s, Euro Bund (FGBLc1) actual/actual annual

n Accrued Interest

— The buyer pays accrued interest to the seller for the period between the last
coupon date and the value date of the trade.

n Yield Curve

— Normal yield curve: bonds with longer remaining lifetime yield more than
bonds with shorter remaining lifetime.

— Vice versa is an inverted yield curve.

Eurex Frankfurt AG, 2008, Simon Ting 7



Application of Interest Rate Management
Tools

n Macaulay Duration

— a measure of how coupon and remaining lifetime of a bond influence its
Interest rate sensitivity. Usually defines as the weighted average of the
periods of time until the individual yield and redemption payments fall due,
with the present value of the payments being used as weighting factor.

n Modified Duration

— calculates the percentage change in the present value (PV) of bonds if the
level of capital market interest rate changes by one unit (1 percentage point)

n Convexity — the tracking error of Duration

— Modified Duration assumes a linear relationship between the bond’'s PV and
the market interest rate. In fact, the relationship between PV and the market
Interest rate is convex.

Eurex Frankfurt AG, 2008, Simon Ting 8



Trading and Hedging Techniques with
Interest Rate Futures

n Fixed income securities futures price (fair value)
— Futures = Cash market price + Financing costs — income on the cash
market position
n Accrued interest reduces the price of a futures

— S/T refinancing rates, which are usually paid in interbank transactions for
deposits with a term equivalent to the lifetime of the futures (so-called repo
rates).

n Conversion Factor (Price Factor)

— comparison of the value of the different deliverable bonds in case of a
physical delivery.

— the lower the coupon of a deliverable bond, the lower the conversion factor
and, consequently, the delivery price of this bond.

Eurex Frankfurt AG, 2008, Simon Ting 9



Trading and Hedging Techniques With
Interest Rate Futures

n Cheapest-to-Deliver (CTD) Bond
— e.g. Which bond is the CTD?

— Bond A: Proceeds from a sale of the bond on the cash market, EUR104,930:;
delivery price of the bond: EUR105,117

— Bond B: Proceeds from a sale of the bond on the cash market, EUR105,090:;
delivery price of the bond: EUR104,992

n Answer: Bond Aisthe CTD !l

— It offers a price profit of EUR 187 (105,117-104,930) in case of physical
delivery. Bond B implies a loss of EUR98 (104,992-105,090) compared to
its market value in case of physical delivery. Therefore, Bond A has an
overall price advantage of EUR285 (187+98) over Bond B.

Eurex Frankfurt AG, 2008, Simon Ting 10



Trading and Hedging Techniques With
Interest Rate Futures

n Federal Notes/Bonds Spread (Yield Curve Trading )

l.e. Schatze, Bobls, Bunds long/short trades

DVO1 (Dollar Value Basis Point)

the change in price of federal bonds/ treasury if yield changes by one basis
point

average the upside and downside dollar price change to generate the result

n Example: Consider a 6% 5-year Federal Notes (Bobls) with
actual/actual annual interest payment (Month)

When Yield = 4%, bond price = 108.90365
When Yield = 3.99%, bond price = 108.95068
When Yield = 4.01%, bond price = 108.85664
DV01=(0.04703 + 0.04701) / 2 = 0.04702

Eurex Frankfurt AG, 2008, Simon Ting 11



Trading and Hedging Techniques With
Interest Rate Futures

n Example: Consider a 6% 10-year Federal Bonds (Bunds) with
actual/actual annual interest payment

When Yield =4%, bond price =116.22179
When Yield = 3.99%, bond price = 116.31102
When Yield = 4.01%, bond price = 116.13265
DV01=(0.08923 + 0.08914) / 2 = 0.089185

Therefore, 10-yr DVO1 / 5-yr DVO1 = 0.089185 / 0.047020

= 1.8967
Or, 100 Bunds = 189 Bobls

Eurex Frankfurt AG, 2008, Simon Ting 12



Trading and Hedging Techniques With
Interest Rate Futures

n Outright Trading (Same as Equity/ Equity Index)
— Based on Fundamental or technical
— Greater market risk

n Inter-market

— Cross index trading

— Inter-commodity trading

— Depends on correlation coefficient, usually smaller risk
n Intra-market

— Intra-commodity trading

— The simultaneous long and short different contract months
— Generally speaking , the smallest risk

Eurex Frankfurt AG, 2008, Simon Ting 13
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Bull Call Spread

n Buy one call options, and sell one call options with a higher

exercise price
Long K, o Call

Short K, Call

— Expectation : Trend upward
— Return : Limited largest gain if expectation correct
— Risk : Limited loss if expectation fall

Eurex Frankfurt AG, 2008, Simon Ting 18



Bull Put Spread

n Buy one call options, and sell one call options with a higher

exercise price Short K,, Put

Long K, o Put

— Expectation : Neutral to Trend upward
— Return : Limited gain if expectation correct, receive premium if unchanged
— Risk : Limited loss if expectation fall

Eurex Frankfurt AG, 2008, Simon Ting 19



Bear Call Spread

n Buy one call options, and sell one call options with a lower
exercise price

L 4

Short K, 5 Call

— Expectation : Neutral to Trend downward
— Return : Limited gain if expectation correct, receive premium if unchanged
— Risk : Limited loss if expectation fall

Eurex Frankfurt AG, 2008, Simon Ting 20



Bear Put Spread

n Buy one put options, and sell one put options with a lower
exercise price

+

Short K 5 Put

Long K, Put

— Expectation : Trend downward
— Return : Limited gain if expectation correct
— Risk : Limited loss if expectation fail

Eurex Frankfurt AG, 2008, Simon Ting 21



Straddle

n Buy one put and one call options at same exercise price

Long Call

*

+ /”Long Put

— Expectation : Volatile, but unsure about direction
— Return : Full capture of price rise or fall if expectation correct
— Risk : Limited loss if expectation fall

Eurex Frankfurt AG, 2008, Simon Ting 22



Strangle

n Buy one call options and buy another one put options at lower
exercise price

Long Ky, Call

.................................. Long K, o Put

— Expectation : Very volatile, but unsure about direction
— Return : Full capture of price rise or fall if expectation correct
— Risk : Limited loss if expectation fail

Eurex Frankfurt AG, 2008, Simon Ting 23



Ratio Bull Call Spread

n Buy one call options and sell another two call options at higher
exercise price

Long K, o Calll

“.. Short 2 K, Call

— Expectation : Limited uptrend, small chance of downtrend
— Return : Highest for limited uptrend, receive premium if downtrend occur
— Risk : Serve loss if uptrend is directional

Eurex Frankfurt AG, 2008, Simon Ting 24




Breakeven Point

n Bull Spread
— Bull Call Spread

= Exercise price of lower strike call option + Net premium
— Bull Put Spread

= Exercise price of higher strike put option - Net premium

n Put Spread
— Bear Put Spread

= Exercise price of higher strike put option - Net premium
— Bear Call Spread
= Exercise price of lower strike call option + Net premium

Eurex Frankfurt AG, 2008, Simon Ting 25



[=

/.

eurex

\
Breakeven Point
n Straddle
— Long Straddle
= Exercise price of call options + net premium /
= Exercise price of put options - net premium
— Short Straddle
= Exercise price of call options + net premium /
= Exercise price of put options - net premium
n Strangle
— Long Strangle
= Exercise price of call options + net premium /
= Exercise price of put options - net premium
— Short Strangle
= Exercise price of call options + net premium /
= Exercise price of put options - net premium
Eurex Frankfurt AG, 2008, Simon Ting 26



Breakeven Point

n Ratio Call Spread

= Exercise price of call options short side + difference between exercise price
of two options + net premium

n Ration Put Spread

= Exercise price of put options short side + difference between exercise price
of two options - net premium

Eurex Frankfurt AG, 2008, Simon Ting 27



Synthetic Long Futures

(3) Synthetic long futures

(2) Short put options

"IIIIIIIII lllllllll’ﬁllllllllllll

(1) Long call options
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Synthetic Long Call Options

(1 )Long Futures

(3) Synthetic long call

Exercise Price (2) Long Put
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Synthetic Short Call Options

(2) Short Put

Exercise Price

(3) Synthetic short call

(1) Short Futures
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Synthetic Long Put Options

(1) Short Futures
(2) Long Call

(3) Synthetic long put
Exercise Price
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International Securities Exchange Holdings, Inc. (ISE) are corporate entities and are registered under U.S. American law. Eurex Frankfurt AG (Eurex) is the administrating and
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All intellectual property, proprietary and other rights and interests in this publication and the subject matter hereof (other than certain trademarks and service marks listed
below) are owned by DBAG and its affiliates and subsidiaries including, without limitation, all patent, registered design, copyright, trademark and service mark rights. While
reasonable care has been taken in the preparation of this publication to provide details that are accurate and not misleading at the time of publication DBAG, Eurex, Eurex
Bonds, Eurex Repo, the Eurex Exchanges and Eurex Clearing and their respective servants and agents (a) do not make any representations or warranties regarding the
information contained herein, whether express or implied, including without limitation any implied warranty of merchantability or fitness for a particular purpose or any warranty
with respect to the accuracy, correctness, quality, completeness or timeliness of such information, and (b) shall not be responsible or liable for any third party’s use of any
iﬂform%tli_on contained herein under any circumstances, including, without limitation, in connection with actual trading or otherwise or for any errors or omissions contained in
this publication.

This publication is published for information purposes only and shall not constitute investment advice respectively does not constitute an offer, solicitation or recommendation
to acquire or dispose of any investment or to engage in any other transaction. This publication is not intended for solicitation purposes but only for use as general information.
All descriptions, examples and calculations contained in this publication are for illustrative purposes only.

Eurex offers services directly to members of the Eurex exchanges. Those who desire to trade any products available on the Eurex market or who desire to offer and sell any
such products to others, should consider legal and regulatory requirements of those jurisdictions relevant to them, as well as the risks associated with such products, before
doing so.

Eurex derivatives (other than Dow Jones EURO STOXX 50® Index Futures contracts, Dow Jones STOXX 50® Index Futures contracts, Dow Jones STOXX® 600 Index
Futures contracts, Dow Jones STOXX® Mid 200 Index Futures contracts, Dow Jones EURO STOXX® Banks Sector Futures contracts, Dow Jones STOXX® 600 Banks Sector
Futures contracts, Dow Jones Global Titans 50SM Index Futures contracts, DAX® Futures contracts, MDAX® Futures contracts, Eurex interest rate derivatives, and Eurex
inflation derivatives) are currently not available for offer, sale or trading in the United States or by United States persons.

Trademarks and Service Marks
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iTraxx® is_a registered trademark of International Index Company Limited (lIC) and has been licensed for the use by Eurex. [IC does not approve, endorse or recommend
Eurex or iTraxx® Europe 5-year Index Futures, iTraxx® Europe HiVol 5-year Index Futures and iTraxx® Europe Crossover 5-year Index Futures.

Eurex is solely responsible for the creation of the Eurex iTraxx® Credit Futures contracts, their trading and market surveillance. ISDA® neither sponsors nor endorses the
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Dow Jones and Dow Jones Global Titans 505™ Index are service marks of Dow Jones & Company, Inc. The derivatives based on these indexes are not sponsored, endorsed,
solc(ij or promoted by STOXX Ltd. or Dow Jones & Company, Inc., and neither party makes any representation regarding the advisability of trading or of investing in such
products.

The names of other companies and third party products may be trademarks or service marks of their respective owners.
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