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Efficient markets vs. Arbitrage

Fama 1970 (Efficient capital markets: A review of theory and empirical work, JoF 25, 383-

417). Weak-form, semi-strong-form and strong-form.

Implication: No excess return can be generated with trading models based on available (non-
insider) information.

Assumption: Investors are rational, information is reflected in prices instantaneously.

Reality: Markets are dynamic, financial instruments have a variety of economic functions,
limited rationality etc.

True Arbitrage (“riskless” arbitrage)

simultaneous buying and selling of different securities
does not require capital (self-financing)
locks in an instant profit or profit opportunity

no risks of any kind

Market Micro-arbitrage

simultaneous buying and selling of highly related securities

usually of short-term nature

no, or little, market directionality

exploiting temporary market imbalances due to lagging price adjustments in different

markets and sudden, large order flows

Relative Value
general term that includes arbitrage but also refers to positions with residual risks
potential gains seem to out-weight potential losses (attractive risk/return profile)

historically unusual price constellations which are expected to revert back to mean



Repo

Repo (repurchase agreement) rate represents the interest rate charged for borrowed cash
which is collateralized (secured) by an asset.

Uncollateralized inter-bank rate: LIBOR

Collateralized rate: higher or lower?

The ability to use a financial asset as a collateral (to obtain lower funding) is a financial

function. LIBOR minus REPO = additional income to leveraged investors.

Relationship: spot price, carry, forward price.
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Feb’ 15 Forward Implied Repo Trade | dea

The forward implied repo (IRP) between the March and June Bond Futures contract specifies the breakeven
funding rate. If, for example, the forward IRP trades as LIBOR-10 bps one makes money if one buys the cale n-
dar spread (i.e. buys March Futures and sells June Futures), takes delivery of the cheapest-to-delivery (11.25%
Feb-15) and finances the issue at aterm repo rate below L-10 bps.

Historically, repo trades around L-20 to L-25 bps. Not surprisingly forward IRPs are usualy in the range b e-
tween L-20 and L-30 bps (see graph below). Currently we observe aforward IRP of below L-10.

3-mo forward rate - forward IRP
60 -
55 |
50 |

% WWWWM

10 -
5
10/1/97 1/1/98 4/1/98 7/1/98 10/1/98 1/1/99 4/1/99

bps

Source: Credit Suisse First Boston

Interestingly, the Bond roll (people selling March and buying June contracts, which puts additional pressure on
the calendar spread) has not really started yet. We suggest watching the forward IRP to move out even further
into the L-5 bpsrange and then take advantage of the imbalance.

Our trade suggestion is as follows:

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy
any security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect
the impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits
should be carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be
accurate or complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm
may from time to time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our
employees may from time to time have a long or short position in any contract or security discussed. © 1999, CREDIT SUISSE FIRST BOSTON
CORPORATION
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Trade suggestion:
Buy 1000 March/June Bond futures calendar spreads at an implied term repo rate of 4.70.

Sell 126 EDH9 Eurodollar contracts.

Today: Settlement:
2/11/99 2/12/99
Treasury Basis USH9 Mar-99
2/15/15 11.25 Bid Ask USH9
Bid Ask 124.65625 |124.75000 |124.68750
145 15.0 Used:
Price: Basis: 124.68750
161.05378 |15.0 Delivery:  |3/31/99 ED per 100 C
C Factor: |1.2879 12.5749
term IRP: |forw. IRP: |LIBOR sp.
4.70 4.92 9.62
ED Futures USM9 Jun-99
Cal Spread USM9
EDH9 94.985 13.75000 124.25781
EDM9 94.970 Used:
EDU9 94.935 124.25781
EDZ9 94.625 Delivery:  |6/30/99
C Factor: |1.2858

Source: Credit Suisse First Boston

We expect to capture the forward IRP — expected funding (L-23) spread over the trade’ s life, which, for a13.4
bp spread between forward IRP and true funding, equals approximately $42,125 ( »12%%% p.a. Return on Equity).

Additionally, the trade may profit if one can lock in LIBOR-23ish in forward GC now.

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy
any security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect
the impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits
should be carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be
accurate or complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm
may from time to time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our
employees may from time to time have a long or short position in any contract or security discussed. © 1999, CREDIT SUISSE FIRST BOSTON
CORPORATION
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Take profitson Feb '15 Forward I mplied Repo

On February 11", 1999 the forward implied repo (IRP) between the March and June Bond Futures was LIBOR-9.62
bps.” This spread is typically between 20 and 25 bps.

Since 2/11/99 the spread widened substantially. We suggest that those who put on the trade on take profits. This
sheet summarises the performance from 2/11/99 current levels. All prices are currently observable market transaction
levels and our calculations include transaction costs, bid/ask spreads margins, etc.

Futures

Bot 1000 USH9 @ 124-22 2/11/99

Sold 1000 USH9 @ 120-31 3/1/99 - 3,718,750
Sold 1000 USM9 @ 124-8.25 2/11/99

Bot 1000 USM9 @ 120-14+ 3/1/99 + 3,804,688
Sold 126 EDH9 @ 94.985 2/11/99

Bot 126 EDH9 @ 94.9525 3/1/99 + 10,238
Transaction costs

Futures commission: $8.50 round-trip per Futures contract - 18,071
Net P/L + 78,105
Capital

$500 margin requirement on ED Futures contract 63,000
no margin requirement on Bond Futures calendar spreads

Total Capital 63,000
Interest earned on haircut/margin: 45% p.a
Return on Equity p.a. (annualised) 2518% p.a.

Y Compare our trade note * Feb '15 Forward Implied Repo Trade Idea” from 2/11/99

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time to
time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our employees may from
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Swap Spread

A swap is an agreement to exchange cash-flows between two counterparts. An interest-rate
swap is similar to a self-financed Treasury Bond.

<«
=

@?’ CASH

Pl LoAV
L +
T-op BuY
Ut e
D CASH
D A~ ,WWK LoAN
N box =~ B bowD BUY
~ - // ¥
T CoLLATERAL

):[ weji’— q@f] SWAP
g

T= TfIaJu/y (oypon (‘ﬁX"‘()
L= L130R rale (ﬂoqﬁﬂy)
X = SMAP spreack

EI = Ca([a’fﬂaL

The swap spread reflects the credit quality of the financial institutions (banks) who set the
LIBOR rates.

What is the relationship between swap spreads and the general level of interest rates?
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Swaption vs. Board Volatility

Summary

Short dated swaption volatility is cheap on a historical basis as well as in comparison to Board volatility.
Implied correlation between Treasury yield and changes in swap spreads is currently outside the -1 to +1
band and suggests relative value opportunities. Current realised swap volatility is low but could increase
substantially if the Asian and Eastern European situation becomes more dramatic.

Factors driving swaption vol

Swap option volatility, like any other volatility, is mainly influenced by the expected realised volatility. As the

market is expected to be “quiet” for the duration of the option, the volatility used to price the option (implied
volatility) is chosen to be small. Currently, there is extremely little volatility in U.S. rates and no immediate increase

of volatility is expected. Thus, implied vols are very low for short dated options.

Additionally, swaption vol is directional. In arally, vol tends to increase, while in a sell-off vol decreases. This is
mainly due to the vega effects of callable bonds/swaps. U.S. agencies, amongst others, issue callable bonds that are
usually overlaid by callable swaps. The agency effectively sells the call option inherent in the callable bond to the
swap dealer by entering into a callable swap. By selling the call feature the agency gets a “subsidy” on the floating
rate and achieves a sub-LIBOR funding. The strike of the call is struck in-the-money; i.e. if rates don't change the
callable bond can be expected to be called away. As the market yield increases the vega on the callable swap
increases (as the option approaches the area where vega is the largest, which is at-the-money). Thus, the street gets
long and longer vol, as rates increase. In an attempt of matching their vol positions, traders become better sellers of
vol. Thisleads to lower implied vols across the swaption market.

Vega of Callables
ATM

rates increase

Interest rates

While this relationship is overlaid by several other effects on the short-dated vol market, it is noticeable that vols in
short-dated swaps have been decreasing recently despite the rally. Everything else being equal, this indicates that
swaption vol is trading cheap.

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time
to time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our employees may from
time to time have a long or short position in any contract or security discussed. © 1998, CREDIT SUISSE FIRST BOSTON CORPORATION
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Connection between swaption and Treasury option volatility

Swaption volatility and Treasury option volatility are related due to the fact that the swap rate (s) is the sum of the
relevant Treasury yield (t) and the swap spread (ss).
s=t+ss D
Thus, the variance of the swap rate is as follows:
S2,=S% +S2,+ 21 S;Sg ()]
This demonstrates that the volatility of the swap rate depends on three factors:
The volatility of the relevant Treasury rate
The volatility of the swap spread
The correlation, r, between the Treasury rate and the swap spread.

Of course, the correlation between Treasury rates and swap spreads is everything but stable. In fact, until a year ago
the correlation even had a different sign than what we observe now. Until a year ago the swap spread tended to
widen with higher Treasury yields. The explanation given at that time was often that, if rates are high, investors have
to be compensated with a higher risk premium to make them switch from risk-free Treasury bonds to risky corporate
bonds. In a low yield environment, in turn, investors would settle for a smaller risk premium in order to enhance
their returns. With larger corporate spreads, the swap spread widens too, as the swap spread is a very specific
“corporate spread” for unsecured banking debt.

About a year ago the paradigm has changed and swap spreads are negatively correlated to the Treasury yield level.
The “old story” turned out to be the wrong explanation for the right observation. Instead of a credit relationship,
supply and demand are the main factors influencing the relationship. With a huge public debt outstanding, the public

issuance used to crowd-out corporate issuance. Now a public surplus has changed this situation completely.

Whatever the economic explanation, historical correlation can only be between —1 and +1 by definition.
Implied correlation

Similar to volatility, which can be measured using past data (historical/realised volatility) or observed from quoted

option prices (implied volatility), correlation can be either computed from old data or extracted from implied

Treasury and swap spread volatilities. To compute the implied correlation we have to re-arrange formula (2):
r=(s%-s%-5%) /(2s:S&) (29)

Implied swap spread volatility can be extracted directly from swaptions; implied Treasury yield volatility can be
extracted from OTC bond options or exchange traded bond options (“ Board vol”, named after the Chicago Board of
Trade). Swap spread volatility could be observed from swap spread options, but since those instruments are not
liquid enough to provide a good history of data, historical swap spread volatility is used instead.

The following graph depicts the implied correlation for 3-months options on a 15-year swap/Treasury bond. The
first remarkable observation is how stable correlation is. Notice, that this is not a moving average or any other form

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time
to time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our employees may from
time to time have a long or short position in any contract or security discussed. © 1998, CREDIT SUISSE FIRST BOSTON CORPORATION
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of aggregation, rather than daily data points! Correlation has been fairly well behaved during most of the time of
this year and ranged between 0 and —0.5.

However, we also notice some spikes up to +0.5, down to —1 and even below —1. While “actual” correlation has to
range from—1 to +1, implied correlation could fall outside this range.

Implied Correlation 15y
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If implied correlation shoots through the +1/-1 range, relative value opportunities may occur. More concrete, if
implied correlation is below —1, swaption vol is cheap compared to Board vol.

Another way to look at thisis as follows: If you buy swaptions at the current level with implied correlations below —
2, the implied volatility you pay for has been set under the assumption that the swap spread dampens the effects of
Treasury yield shocks more than mathematically possible. If you additionally assume correlation to revert back to —
0.5, or even zero, you expect the swap rate to be more volatile than originally estimated. In short, you buy a cheap
option.

If you go even a step further and think about potential crisis situations, triggered by Asia or Eastern Europe, the
attractiveness of the swaptions increases further. This is because you could argue that in a global meltdown banks
would be hit most by decreasing asset quality, increasing yields and larger counterparty risk and, arguably, the
correlation could become positive again.

Implied beta between swap and Treasury rates

Extracting the implied correlation has one minor flaw. Historical swap spread volatility is used instead of implied

swap spread volatility. This is conceptually not rigorous and creates noise in the calculated implied correlation. For

that reason an alternative concept is used quite often, which is to extract the implied beta between swap and
Treasury rates. The betais an estimate of how much the swap rate changes for a 1 bp change in the Treasury rate.

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time
to time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our employees may from
time to time have a long or short position in any contract or security discussed. © 1998, CREDIT SUISSE FIRST BOSTON CORPORATION
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The calculations start out with formula (1) again which states the basic relationship between swap rates, Treasury
rates and swap spreads:

s=t+ss
For the moment we assume the swap spread, ss, to be constant and independent of the level of interest rates.
Through differentiation we get

ds = dt +dss 3
which, because of ss being a constant, equals
ds=dt (39
or
ssgdw=ts;dw (3b)
yielding
S, =9t s (4)

Now we relax our assumption of the swap spread being independent and assume a beta between changes in swap
rates and Treasury rates:
b Ds=Dt (5)
Combining (4) and (5) yields
s;=b s/t s (6)
Equipped with this equation one can extract the beta from implied swap & Treasury volatilities and the current
levels of swap and Treasury rates.

For example, assume the following market situation:

vol yield
Swaps 14% 6%
Treasury 15% 5%

Substituting those numbers into equation (6) results in a beta of 0.8929. Comparing implied beta with historical
betas allows for detecting relative value opportunities. If, for example, the implied beta was 1.2 one would buy
Treasury vol and sell swaption vol.

Swaption val vs. Board vol

The following graph shows the daily implied basis point volatility for the Bond futures contract and a 3-month into
15-year swaption. Basis point volatility is expressed as a basis point yield move, rather than a percentage change of
a yield. Basis point volatility is computed as the product of annual yield volatility and the current yield level. To
transform annual bp volatility into daily bp volatility one has to divide it by the square root of 252.

Board vol and swaption vol both trended down during the last month. Swaption vol is lower than Board vol, which
is consistent with our argument that swap spreads are negatively correlated to Treasury yields.

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time
to time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our employees may from
time to time have a long or short position in any contract or security discussed. © 1998, CREDIT SUISSE FIRST BOSTON CORPORATION
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We would argue that the current spread between swaption vol and Board val it too large on a historical basis as well
as given our implied correlation analysis. Short dated volatility, thus, can be bought most attractively in the swaption
market. As an additional premium to the comparably low volatility level the investor buys correlation at a very
attractive level. Thisis particularly interesting to everyone who seeks some protection against systemic risks caused
by a potential Asia/lEastern Europe crisis.

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
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LIBOR vs. TIBOR

The BBA LIBOR is the British Bankers’ Association fixing of the London Inter-Bank Offered
Rate. It is based on offered inter-bank deposit rates contributed by BBA contributor banks.
http://www.bba.org.uk/

JPY LIBOR Panel:

The Bank of Tokyo Mitsubishi
Barclays Bank Plc

Deutsche Bank AG

The Dai-Ichi Kangyo Bank Ltd
The Fuji Bank Ltd

HSBC

Industrial Bank of Japan

JP Morgan

Lloyds Bank Plc

National Westminster Bank Plc
The Norinchukin Bank
Rabobank

The Sanwa Bank Ltd

The Sumitomo Bank Ltd

UBS AG

Westdeutsche Landesbank AG

TIBOR Panel:

Dai-Ichi Kangyo Bank
Sakura Bank,

Fuji Bank

Bank of Tokyo-Mitsubishi
Asahi Bank

Sanwa Bank

Sumitomo Bank

Tokai Bank

Bank of Yokohama

Mitsui Trust & Banking
Mitsubishi Trust & Banking
Yasuda Trust & Banking
Sumitomo Trust & Banking
Industrial Bank of Japan
Barclays Bank

Credit Suisse First Boston
Zenshinren Bank
Norinchukin Bank

TIBOR: special EuroYen TIBOR panel of 18 banks, with top and bottom four rates discarded for
futures fix. 2 non-Japanese banks => 100 pct Japanese fixing. Panel to be redenominated at the
end of March, with effect from 01 July. The rebuilt panel will include some non-Japanese banks,

stronger Japanese banks etc., all designed to bring it lower.
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Interest rate parity

Expected interest rates earned on risk-free investments are the same across assets
denominated in different currencies. Differences in interest rates will be equalized through

expected changes in currency exchange rates.

Economic utility of a bank deposit: Money earns interest and money is “safe”. The latter

aspect may be worth up to 80 bp.
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Yen Carry Trade

Because of negative interest rates in Japan an interesting situation has occurred. 1f you buy Japanese Y en (and sell
US Dollars) as of December 16, 1998 at an exchange rate which can be locked in with December *98 Dollar-Y en
Currency Futures and sell the Yen as of March 17, 1999 at the rate locked in through the March 99 Dollar-Yen
Futures you earn an implicit interest rate of LIBOR+16 bps on your Dollar investment. This is under the assumption
that you hold the Y en interest-free in a cash account.

USD 98.668 USD 100

JPY 11,801
FX: 83.61 cents/100Y FX: 84.74 cents/100Y

Dec 16, 1998 March 17, 1999

Thisis equivalent to an act/360 interest rate of 5.347% compared to the 3-month LIBOR implied by the December
'98 ED Futures, which is currently 5.185%

It should be noticed that this trade is an investment into a risk-free asset (cash) and the only counterparty or credit
risk is versus the Clearing Organisation of the Futures Exchange. Thus, LIBOR+16 bps is actually about 100 bps
above a comparable risk-free investment into Treasury Discount papers.

Therisk of thistrade isthat the Y en cannot be deposited at a zero interest rate rather than at a negative interest rate.

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time to
time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our employees may from
time to time have a long or short position in any contract or security discussed. © 1998, CREDIT SUISSE FIRST BOSTON CORPORATION



Yield-curve behavior

3-factor model to explain yield-curve behavior.

Steepness of the curve as a function of Fed action and inflation expectations.

Even though one may consider yield-curve changes a “fair game” (current price reflects

future possible outcomes correctly) one may disagree with conditional prices implied in

options.
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U.S. Conditional Curve Steepener
Exposur e to cur ve stegpening through Futures Options

Buy 1000 119 Call Options on the December 10-year Futures contract for $531,250
Sell 638 130 Call Options on the December Bond Futures contract for $528,343
Pay an upfront premium of $2,907 and benefit from curve flattening conditional on arally

Over thelast 10 years, the relationship between the level of general interest rate and the slope of the yield curve has been
mostly inverted. That is, in sell-offs (higher interest rates) the difference between long rates and short rates decreased
(curve flattening). In rallies the curve tends to steepen.

The following graph depicts the rolling slope (b) of the following regression:

30-year Treasury yield — 10-year Treasury yield = a+ b (30-year Treasury yield)
If you believe that this relationship remains negative over the next couple of months you can expect the yield curve to
steepen in arally and to flatten in a sell-off.

Rolling Slope (30 business days)

0.5

-0.5 1

-1.5
9/2/88 9/2/89 9/2/90 9/2/91 9/2/92 9/2/93 9/2/94 9/2/95 9/2/96 9/2/97 9/2/98

Source: Credit Suisse First Boston

An increasing number of Fed watchers predict an upcoming ease of ratesin the 4 " quarter of 1998. If the relationship
between the yield level and curve sope holds, one would expect the curve to steepen in a Fed-easing scenario. However,
there is a substantial risk that the Fed remains on hold which makes outright steepening trades very risky.

We suggest a conditional curve steepener that eliminates this undesirable risk. Buy putting on the curve trade through call
options on Futures contracts the trade ceases to exist if the market sells off. Only if the market rallies the trade comes to
existence.

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any security.
Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent limitations. There is no
certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the impact of commissions and/or
fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be carefully weighted. Where information has
been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or complete. This document may not be reproduced in
whole or in part or otherwise made available with out our written consent. This firm may from time to time perform investment banking for, or solicit investment
banking or other business from, any company mentioned. We or our employees may from time to time have a long or short position in any contract or security
discussed. © 1998, CREDIT SUISSE FIRST BOSTON CORPORATION
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Scenario Curve steepens Curve flattens
Market sells off 0 (options expire worthless) 0 (options expire worthless)
Market rallies + (options in the money) - (options in the money)

The grey fields are less likely given the assumed relationship between yield levels and the slope of the yield curve.

The trade should be structured in a DV 01- and yield-beta-weighted manner. Current values are as follows:
DV01USZz8: $117.39
DV01TYZ8: $62.977
Yield Betabetween T 11%96 of 2/15 and T 6¥2% of 8/05: 1.19

The weighting should be 638 USZ8 calls per 1000 TY Z8 calls.

Indicative pricing (as of 9/2/98 10:30 AM):
# strike option price total
SELL 638 130 Call optionsonUSZ8 53/64"  +$528,343
BUY 1000 119 Call optionsonTYZ8 34/64" - $531,250
-$ 2,907

Break-even analysis:

Spot Forward Strike Costs B/E Spread
USZ8 5.353% 5.345% 5.061% ($528,343)
TYZ8 5.090% 5.085% 4.719% $531,250

26.3 bps 26.0 bps 34.2 bps $2,907 34.1 bps

CTD yield spread
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This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any security.
Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent limitations. There is no
certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the impact of commissions and/or
fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be carefully weighted. Where information has
been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or complete. This document may not be reproduced in
whole or in part or otherwise made available with out our written consent. This firm may from time to time perform investment banking for, or solicit investment
banking or other business from, any company mentioned. We or our employees may from time to time have a long or short position in any contract or security
discussed. © 1998, CREDIT SUISSE FIRST BOSTON CORPORATION
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Scenario analysis

In order to better understand the price-dynamics of the suggested trade we run the P/L for aternative scenarios. Since the
trade is conditional on arally we can ignore the cases of constant or increasing yields as the options expire worthlessin
these scenarios. Rather, we examine the situation of a market rally during which the Feb ' 15 yield drops from its current
level to 5%. Assuming different yield betas we compute the associated Aug ' 05 yield. Finally, we turn yields into prices
and calculate the options pay-off at maturity.

The three scenarios we consider are:
Scenario A: Yield Betaof 1.5
Scenario B: Yield Betaof 1.19 (current yield beta)
Scenario C: Yield Betaof 1.0

Scenario Beta Feb’'15yield Aug’'O5yidd USZ8 TYZ8 USZ8Cdal TYzZ8Cal pay-off net P/L

A 1.5 5.000% 4.561% 130.766 120.046 $ 766 $1,046 +$557,292 +$554,385
B 1.19 5.000% 4.670% 130.766 119.328 $ 766 $ 328 -$ 160,708 -$ 163,615
C 1.0 5.000% 4.737% 130.766 118.890 $ 766 $ 0 -$ 488,708 -$ 491,615

Scenario Analysis
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Estimated P/L
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Buy 5Y Futures Straddle, Sell Bond Futures Straddle

“[...] after eight years of economic expansion, the economy appears stretched in a number of
dimensions, implying considerable upside and downside risks to the economic outlook. [...]
Monetary policy must be ready to move quickly in either direction should we perceive imbalances
and distortions devel oping that could undermine the economic expansion.”

Alan Greenspan, February 23, 1999

We believe that if, asindicated in Alan Greenspan’s speech, the Fed has to “ move quickly in either direction” in case

of distortions, the front end of the yield curve will experience higher volatility compared to the long end. The
following graph indicates that in periods of financial distress the historical yield beta between the 5-year point of the
yield curve and the long end of the curve tends to spike up. Currently, yield betas implied by Futures and OTC Bond
options are below historical yield betas.

Implied and Historical Beta 5-year vs. 30-year Bond
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Current prices suggest that the market is “believing” in low volatility in the short end of the curve. This could be
attributed to the common believe that the Fed is on hold. Given Greenspan's recent comments, however, one should
not rule out the real possihility of a quick and substantial Fed move.

We suggest sdling a-t-m June staddles on the Bond Futures and buying a premium-neutral amount of a-t-m June
straddles on the 5-year note Futures.

Indicative pricing:

Price Amount Premium Vol Fut. DVO1 Position DV0O1 Implied Beta
June 122 USM9 Straddle  4-20/4-23 1,000 4,312,500 9.1% 115.86 57,930
June 112 FVM9 Straddle  1-41/1-45 2,532  -4,312,500 3.85% 48.16 60,973 1.053

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time to
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Take profitson 5Y/30Y Straddle Trade

On February 23", 1999 the implied beta between the 5-year Futures and Bond Futures was 1.053.? This spread is
typically between 1.1 and 1.3.

Since 2/23/99 the implied betaincreased to a 1.2 level. We suggest that those who put on the trade on take profits.
This sheet summarises the performance from 2/23/99 to current levels. All prices are currently observable market
transaction levels and our calculations include transaction costs, bid/ask spreads margins, etc.

Futures Options
Sold 1000 USM9 June 122 Straddles @ 4-20 (9.1% Vol) 2/23/99

Bot 1000 USM9 June 122 Straddles @ 4-54 (9.92% Vol) 3/4/99 - 531,250
Bot 2532 FVM9 June 112 Straddles @ 1-45 (3.85% Vol) 2/23/99

Sold 2532 FVM9 June 112 Straddles @ 2-11 (4.49% Vol) 3/4/99 + 1,186,875
Transaction costs

Commission: $10 round-trip per Futures straddle - 35,320
Net P/L + 620,305
Capital

No initial margin requirement since trade is delta-neutral 0
Total Capital 0
Return on Equity p.a. (annualised) N/A

Y Compare our trade note “ Buy 5Y Futures Straddle, Sell Bond Futures Straddle” from 2/23/99

This memorandum is for informative purposes only. Under no circumstances is it to be used as an offer to sell or a solicitation of any offer to buy any
security. Additional information is available upon request. Results based on hypothetical projections or past performance have certain inherent
limitations. There is no certainty that the parameters and assumptions used can be duplicated with actual trades. Any results shown do not reflect the
impact of commissions and/or fees, unless stated. Financial futures and options are not appropriate for all investors. Their relative merits should be
carefully weighted. Where information has been obtained from outside sources, it is believed to be reliable but is not represented to be accurate or
complete. This document may not be reproduced in whole or in part or otherwise made available with out our written consent. This firm may from time to
time perform investment banking for, or solicit investment banking or other business from, any company mentioned. We or our employees may from
time to time have a long or short position in any contract or security discussed. © 1999, CREDIT SUISSE FIRST BOSTON CORPORATION



