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Introduction

Chicago Board of Trade Binary Options on the Target Fed Funds Rate (Fed Binaries) represent an
important step in the CBOT effort to provide market participants with flexible and effective trading tools.

The target fed funds rate may be the most important U.S. benchmark. This is the interest rate the
Federal Open Market Committee (FOMC) targets in its effort to regulate the flow of credit into the U.S.
banking system. What the Fed does in terms of its target fed funds rate shapes virtually every U.S.
interest rate with a maturity of two years or less, giving it true benchmark status.

Because every provider of financial services has some kind of exposure to Fed policy shifts, it becomes
a matter of importance to be able to anticipate Fed policy decisions. More importantly, financial market
participants need to be able to take effective action to benefit from changes in the target rate, or to
head off adverse effects that may result from them.

CBOT Binary Options on the Target Fed Funds Rate are so called because they offer only two outcomes.
An event either happens, or it does not; there is no in-between. Accordingly, if a Fed policy move takes
place, a binary option pays; if there is no Fed policy move, a binary option makes no payment. This is

in sharp contrast to the continuum of payouts offered by conventional options. Exhibit 1 illustrates the
expiration payout diagrams for a conventional call option on CBOT 30-Day Fed Fund futures and a
CBOT Fed Binary call option.



Exhibit 1

Option Payouts: Conventional vs. Binary

$2,500

Value of Conventional 95.00 Call at Expiration

$2,000

$1,500

$1,000 O
Value of Binary 95.00
Call at Expiration

$500

$0

-$500 T T T T T T T T T

94.00 94.25 94.50 94.75 95.00 95.25 95.50 95.75 96.00

This either-or payout characteristic, which provides both parties with a known and defined risk, makes
CBOT Fed Binaries ideal trading tools for dealing with monetary policy shifts.



Chapter 1

Fed Binary Contract Design

CBOT Fed Binaries depart from conventional, or plain vanilla, options on futures in several ways. Because
of these differences, understanding how they trade may require extra thought, and a suspension of typical
ideas about how options perform.

This discussion of the key features of the design and pricing of these contracts should help you along
that path. Once you gain a measure of familiarity with CBOT Fed Binaries, you will find them to be useful
trading instruments, rich in new opportunities.

Contract Features

>

Price Basis

Par is on the basis of 100 points, with one point equal to $10. The price
is never less than zero points or greater than 100 points.

Minimum Price
Fluctuation

One point, equal to $10.

Delivery Months

Customarily, options shall be listed for expiration in each of the next four
delivery months. An option’s delivery month shall be determined by the
concluding day of the regularly scheduled FOMC meeting that the option
references, as shown in the FOMC meeting calendar at the time the
option is listed for trading. The FOMC meeting calendar is maintained
and published by the Board of Governors of the Federal Reserve at
http://www.federalreserve.gov/fomc/#calendars.

Last Trading Day

An option’s last trading day will be the business day after the FOMC meeting
adjourns. Furthermore, the last trading day shall be fixed when the option

is listed for trading and shall be based upon the FOMC meeting calendar at
that time.

Trading Hours

6:00 p.m. to 4:00 p.m., Chicago time, Sunday through Friday. Trading in an
expiring option shall cease at 3:00 p.m. Eastern time (2:00 p.m. Chicago
time) on the last trading day.

Strike Levels

Option strikes shall bracket the prevailing target fed funds rate (expressed
in 100-minus-rate terms). For newly-listed delivery months, strikes shall be
listed in increments of 12.5 basis points, at the prevailing target plus twenty



(20) consecutively higher and (20) consecutively lower strikes, subject to the
constraint that strikes can never be less than 0.00 nor greater than 100.00.

» Settlement

An expiring option shall be cash settled with reference to the target fed
funds rate (expressed in 100-minus-rate terms) that is in effect as of 6:00
p.m. Eastern time on the option’s last trading day. Customarily (though not
always) this will be the outcome of the regularly scheduled FOMC meeting
that the option references. The target fed funds rate shall be as found in
the most recently published Statement of the FOMC, typically published
immediately following adjournment of any FOMC meeting.

(See http://www.federalreserve.gov/fomc/#calendars.)

For any binary put option with a strike greater than the target fed funds rate
(expressed in 100-minus-rate terms) on the option’s last trading day, long
position holders shall receive, and short position holders shall pay, $1,000.
For any binary put option with a strike equal to or less than the target fed
funds rate on the option’s last trading day, longs shall receive, and shorts
shall pay, $0.

For any binary call option with a strike less than the target fed funds rate
(expressed in 100-minus-rate terms) on the option’s last trading day, long
position holders shall receive, and short position holders shall pay, $1,000.
For any binary call option with a strike equal to or greater than the target
fed funds rate on the option’s last trading day, longs shall receive, and
shorts shall pay, $0.

All final pays and collects shall be made on the business day following the
determination of the final settlement prices of the expiring binary options.

» Trading Platform

Electronic

» Matching Algorithm

Pro-rata with preferencing and priority orders (minimum of 25 contracts,
maximum of 250 contracts)

» Ticker Symbol

Calls: BUSC Puts: BUSP




Delivery Months and Last Trading Days
A few examples may be helpful in understanding the technicalities of these contract features. Exhibit 2
illustrates an example of the FOMC meseting calendar referenced under “Delivery Months.”

Exhibit 2
The FOMC 2007 Meeting Calendar on January 24, 2007

February March April June

September October November December
7 18 30/31 11

The 2007 FOMC Meseting Calendar can be found at http://www.federalreserve.gov/fomc/#calendars.

Exhibit 3
FOCM Scheduled Meeting, Last Trading Days and Expiration for Binary Options on the Target
Federal Funds Rate

FOMC Scheduled Meeting Last Trading Day & Expiration
January 30-31, 2007 February 1, 2007
March 20-21, 2007 March 22, 2007
May 9, 2007 May 10, 2007
June 27-28, 2007 June 29, 2007

Four points warrant emphasis. First, once set, a contract’s last trading day remains fixed, regardless of
subsequent changes to the FOMC meeting schedule.

Second, the last trading day for any contract expiring in January 2007, or after, is the business day following
the FOMC meeting that the contract references. For example, on August 18, 2006, when the January 2007
options were listed for trading, the FOMC meeting calendar indicated that its January 2007 meeting would
begin on January 30th and end on January 31st . Accordingly, the last day of trading that the CBOT set
for January 2007 Binary Options was February 1, 2007.



Third, as a rule, for any contract expiring in January 2007 and after, the “following business day”
convention will determine the last trading day, regardless of the scheduled length of the FOMC meeting
that the contract references. Thus, when an FOMC meeting occupies two days—e.g., March 20-21,
2007 and June 27-28, 2007—the last trading day for the corresponding options will be the business
day following the second meeting day.

Finally, Fed Binaries will be listed to expire only in those months for which regularly scheduled FOMC meet-
ings have been announced in advance. If the Fed announces an intermeeting change to the target
fed funds rate, the CBOT will not list additional Fed Binary expiration months.

Initial Strike Price Levels

When a Fed Binary with a new expiration month is first listed, the at-the-money strike price is based on
the current level of the target fed funds rate, expressed in 100-minus-rate terms. For example, given a
5.25 percent target fed funds rate, the at-the-money strike price will be 94.75. Further, the exchange will
list 20 strike prices, in consecutive 12.5 basis point increments, above and below that level. However,
strike prices cannot go below 0.00 or above 100.00. Exhibit 4 illustrates strike price arrays for newly
listed contracts under three different hypothetical scenarios.

e Scenario A assumes the target fed funds rate is 5.25 percent when the new expiration
month is listed for trading. The at-the-money strike price will be 94.75, and the
exchange will list the 41 strike prices shown in the Scenario A columns.

e Scenario B assumes the target fed funds rate is 4.75 percent when the new expiration
month is listed for trading. Here, the at-the-money strike price is 95.25, and the
exchange will list the 41 strike prices shown in the Scenario B columns.

e Finally, Scenario C assumes the target fed funds rate is 1.75 percent when the new
expiration month is listed for trading. Accordingly, the at-the-money strike price is
98.25. As shown in the Scenario C columns, options would be listed at strike prices
extending down a full 20 increments to 95.75. However options would be listed at
strike prices extending up only 14 increments to 100, the ceiling level.



Exhibit 4

Hypothetical Initial Listings of Strike Prices
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vs At-the-Money
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Scenario A Scenario B Scenario C
Strike Implied Strike Implied Strike Implied
Price Target FFR Price Target FFR Price Target FFR

97.250 2.750 97.750 2.250

97.125 2.875 97.625 2.375

97.000 3.000 97.500 2.500

97.875 3.125 97.375 2.625

97.750 3.250 97.250 2.750

97.625 3.375 97.125 2.875

97.500 3.500 97.000 3.000 100.000 0.000
97.375 3.625 97.875 3.125 99.875 0.125
97.250 3.750 97.750 3.250 99.750 0.250
97.125 3.875 97.625 3.375 99.625 0.375
96.000 4.000 97.500 3.500 99.500 0.500
95.875 4125 97.375 3.625 99.375 0.625
95.750 4.250 97.250 3.750 99.250 0.750
95.625 4.375 97.125 3.875 99.125 0.875
95.500 4.500 96.000 4.000 99.000 1.000
95.375 4.625 95.875 4,125 98.875 1.125
95.250 4.750 95.750 4.250 98.750 1.250
95.125 4.875 95.625 4.375 98.625 1.375
95.000 5.000 95.500 4.500 98.500 1.500
94.875 5.125 95.375 4.625 98.375 1.625
94.750 5.250 95.250 4.750 98.250 1.750
94.625 5.375 95.125 4.875 98.125 1.875
94.500 5.500 95.000 5.000 98.000 2.000
94.375 5.625 94.875 5.125 97.875 2.125
94.250 5.750 94.750 5.250 97.750 2.250
94.125 5.875 94.625 5875 97.625 2.375
94.000 6.000 94.500 5.500 97.500 2.500
93.875 6.125 94.375 5.625 97.375 2.625
93.750 6.250 94.250 5.750 97.250 2.750
93.625 6.375 94.125 5.875 97.125 2.875
93.500 6.500 94.000 6.000 97.000 3.000
93.375 6.625 93.875 6.125 96.875 3.125
93.250 6.750 93.750 6.250 96.750 3.250
93.125 6.875 93.625 6.375 96.625 &.875
93.000 7.000 93.500 6.500 96.500 3.500
92.875 7.125 93.375 6.625 96.375 3.625
92.750 7.250 93.250 6.750 96.250 3.750
92.625 7.375 93.125 6.875 96.125 3.875
92.500 7.500 93.000 7.000 96.000 4.000
92.375 7.625 92,875 7125 95.875 4125
92.250 7.750 92.750 7.250 95.750 4.250




Market Opinions and Binary Option Choices

The first step in pricing or trading Fed Binaries is to formulate an opinion about what the FOMC will do
at its next meeting. (You can, of course, structure trades based on your expectations concerning a more
remote event, but for the sake of simplicity, this discussion will focus only on the next meeting.) Suppose
the current target fed funds rate is 5.25 percent. Assume that the FOMC will do one of three things at
the next meeting:

e hold the target at 5.25 percent
e raise the target 25 basis points (bps) to 5.50 percent
e |ower the target 25 bps to 5.00 percent

The FOMC actually operates in terms of a wider array of choices, but this simplifying assumption will keep
examples easier to manage. Based on these alternatives you may conclude that the FOMC will raise the
target rate 25 bps at its next meeting.

The second step in this process is to decide how to express your view—whether to buy a call, sell a call,
buy a put, or sell a put. By definition, the at-the-money Fed Binary strike price is derived as 100 minus the
current target rate. Here, then, the at-the-money strike price is 94.75 (100 — 5.25). Similarly, a 5.50 percent
target rate would imply a 94.50 strike price, and a 5.00 percent target would imply a 95.00 strike price.

To benefit from a 25 bps increase in the target rate from 5.25 to 5.50 percent, you would either buy a
put or sell a call. To benefit from a lowering of the target, you would either buy a call or sell a put.
Exhibit 5 displays these possibilities.

Exhibit 5
Alternative Trading Strategies with Fed Binary Options (Current Target Rate of 5.25 Percent)

Expected Change in Target Rate Binary Option Strike Price Calls
Raise target 25 bps 94.75 Sell calls Buy puts
Lower target 25 bps 94.75 Buy calls Sell puts

Fed Binary call options will pay out when the option strike price is less than the target (expressed in
100-minus-rate terms) at expiration. Assuming a 5.25 percent target rate, and the corresponding 94.75
strike price, a 25 bps rate cut to 5.00 percent will cause the target at option expiration to be 95.00

(100 - 5.00). Anticipating this, suppose you bought the 94.75 call. At option expiration, your call will have
a strike price that is less than the new target (94.75 < 95.00), so you will collect $1,000 (and a trader who
sold this call must pay this amount). Consider instead that the FOMC leaves the target rate unchanged at
5.25 percent. In this case, your at-the-money 94.75 call will expire valueless. You will collect nothing and a
trader who sold this call will have to make no payment.



Fed Binary put options will pay out when the option strike price is greater than the target (expressed in
100-minus-rate terms) at expiration. Thus, a 25 bps increase in the target rate, from 5.25 to 5.50 percent,
will cause the target at option expiration to be 94.50 (100 — 5.50). In anticipation, assume you bought the
94.75 put. At expiration, your put will have a strike price that is greater than the new target (94.75 > 94.50),
so you will collect $1,000 (and a trader who sold this put must pay this amount). If instead the FOMC
leaves the target rate unchanged at 5.25 percent, then your at-the-money 94.75 put will expire valueless.
Again, you will collect nothing and a trader who sold this put will have to make no payment.

Not explicitly listed in Exhibit 5 is the third alternative to raising or lowering the target: the FOMC does
nothing. If this is your expectation, one way to position yourself is to sell at-the-money puts, calls, or

both. Suppose you sold both a 94.75 call and a 94.75 put. If the FOMC leaves the target rate unchanged,
these options will pay the buyers nothing, and you will keep the entire premium you collected initially.
However, if the FOMC either raises or lowers the target rate, you will have to pay either the put holder

or the call holder $1,000.

These brief examples highlight two important characteristics of CBOT Fed Binaries:

e (Calls and puts reference the underlying strike price — which expresses the target in
100-minus-rate terms) — rather than the target rate itself. Because of this, it is important
to think in terms of the strike price and not simply the rate. To anyone familiar with the
inverse relationship between the yield and the price of interest rate securities, this
should seem familiar and comfortable.

e All binary options are strict inequalities. At expiration, a call pays its owner when the
strike price is less than the target rate (expressed in 100-minus- rate terms), and a put
pays its owner when the strike price is greater than the target rate (expressed in 100-
minus—rate terms). A long position in a binary option makes a zero payout when the
strike price equals the target at option expiration.



Chapter 2

Fed Binary Option Pricing

CBOT Fed Binaries price in terms of the probability that a given binary option will expire in the money.
This depends, in turn, on the probability that the FOMC will make a given move.

The price of a binary option ranges from zero to 100 probability points. Each probability point has a
$10 value. Thus, if a given option has a 40 percent probability of expiring in the money, the option price
will be $400. (Strictly speaking, the binary option price will be the present discounted value of the
probability-weighted value of $1,000. For options with only a few weeks until expiration, the present
value discount will be very small. For simplicity of presentation, the following illustrations ignore it.)

Market users have various ways of determining these probabilities. The simplest setup for estimating
the probabilities attached to policy actions at an impending meeting assumes a two-choice menu: the
FOMC can change the target rate, either up or down, or leave it unchanged. (In case such calculations
are unfamiliar, the Appendix provides an illustration.) As previously mentioned, the FOMC chooses from
a richer menu, but this simplification is a useful starting point.

Suppose the current target rate is 5.25 percent and that the FOMC bias is toward tighter monetary
policy. Assume your probability calculation, based on the relevant futures price, suggests an 80 percent
probability of an increase in the target rate to 5.50 percent and a 20 percent probability that the target
rate will remain unchanged.

In moving from the probability of a given target rate change to the probability that a given binary option
will expire in or out of the money, keep in mind that for binary options there is no in between. On the
terminal day of the relevant FOMC meeting, an option is either in the money or out of the money. It will
pay its owner $1,000 or $0.

Exhibit 6 displays the moneyness of a range of strike prices for binary calls and puts. If 5.25 percent

is the prevailing target rate, then the 94.75 strike price is at the money. On the put side, holders of the
94.75 put will receive a payout if the target rate at expiration is higher than 5.25 percent—that is, when
the new target rate in 100-minus-rate terms is lower than 94.75. On the call side, holders of the 94.75
call will receive a payout if the target rate at expiration is lower than 5.25 percent—that is, the new target
rate in 100 minus rate terms is higher than 94.75. When the target rate remains unchanged at 5.25
percent, the 94.75 strike price, for both calls and puts, will expire valueless.



Exhibit 6
The Moneyness of Fed Binary Options at Expiration with the Target Rate at 5.25 Percent (94.75)
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Chapter 3

Key Benefits

Users of CBOT Fed Binary Options stand to gain several key benefits over alternative risk management
and trading tools:

Contract design
The unique design of these options provides users with a clearer and more direct link to the target fed
funds rate and Fed policy decisions than any other options now trading.

Credit

Users of CBOT Fed Binaries benefit from the guarantee of the CBOT’s clearing services provider, whose
creditworthiness is comparable to the strongest counterparties and is greatly preferable to lower-quality
names. In fact, no CBOT market user has ever suffered loss due to counterparty default. For the same
reason, the use of these options obviates the need for cumbersome bilateral collateralization agreements.

Transparency

Easy access to this innovative CBOT market means that many users with differing opinions and
information can bring their orders to the market and easily find the market-clearing price. This reduces
search and other transaction costs and lends unparalleled transparency to the pricing of these options.
Liquidity

The CBOT has historically provided a centralized pool of liquidity. Bringing together participants with a
broad range of needs and market outlooks, the deep, liquid markets facilitate both cost-effective trade
and price discovery. On occasion, the CBOT has partnered with liquidity providers to insure breadth,
depth, and immediacy of its markets.

Cost-effectiveness
As with other CBOT products, users of the CBOT Fed Binaries will encounter significantly lower transaction
costs than do users of over-the-counter alternatives.

Electronic market access
The CBOT electronic trading platform features option strategy functionality and flexible trading algorithms.
Reliable, scalable, and secure, this platform allows you to trade with greater ease and efficiency.



Chapter 4

Potential Users of
—ed Binary Options

The benchmark status of the target fed funds rate makes all other money market rates, and even
short-term U.S. Treasury yields, vulnerable to target rate shifts. It follows that CBOT Fed Binaries
can serve as invaluable risk management and trading tools for a broad range of financial

market participants.

Bank Proprietary Traders

The sources of position financing that these traders use in conjunction with bond basis or yield curve
spread trades are especially sensitive to shifts in the target rate. Given this, Fed Binaries are a useful
tool for controlling risks to the cost of financing that might adversely affect such trades.

Hedge Fund Traders

Proprietary traders who use LIBOR-based options to express opinions on FOMC policy shifts will find Fed
Binaries to be sharper-edged alternatives. Further, relative-value traders will find interesting opportunities
in spreading Fed Binaries against options on CBOT 30-Day Fed Funds futures, or against options on
Eurodollar futures.

Asset Managers

Suppose the FOMC s tightening credit market conditions. An institutional investor who holds financial
assets, especially long-dated paper, and who is willing to take a prudent view on the trend of monetary
policy, can write Fed Binary calls with an eye to enhancing returns. This strategy is roughly analogous to
writing covered calls on equity shares in a stable or down trending stock market.

The converse applies as well, when the FOMC is pursuing looser monetary policy. A money market
mutual fund manager, for example, who is willing to anticipate future target rate reductions by the FOMC,
can enhance returns by writing Fed Binary puts.

For portfolio managers with fiduciary responsibilities, the advantage to using Fed Binaries for such purposes
is that, unlike other options, the downside risk for the writer of a binary option is both known and limited.



Bank Funding Desks

The benchmark rate for almost all bank funding transactions is the fed funds rate. Given the sensitivity of
these transactions to shifts in the target rate, bank funding managers can use Fed Binaries to balance
exposure on either side of the market or to reduce funding costs.

Swap Desks

Users of interest rate swaps must often deal with timing mismatches in cash flows between swaps and the
instruments they use to hedge. Fed Binaries can aid swap users in controlling such mismatches and stub
risks. Overnight index swap (OIS) traders can use these options to insure against event risk or to take
advantage of relative value trading opportunities between OIS instruments and the target fed funds rate.

Commercial Paper Issuers

Companies that routinely issue large quantities of commercial paper can reduce their financing costs by
writing options on CBOT Fed Binaries against the paper they anticipate issuing, when they anticipate an
FOMC move that makes this feasible. This can reduce the cost of issuance by the amount of premium
collected on calls.



Chapter 5

Market Background

Because the target fed funds rate is the lynchpin of the U.S. interest rate market, it is useful to understand
the relationships among the overnight fed funds rates, the fed funds effective rate, and the target fed funds
rate. Further, since most other short-term interest rates price in terms of fed funds, it is important to know
how these interest rates might respond to FOMC policy shifts. Finally, market participants have used
several futures and options contracts to track the target fed funds rate, but not all of them track equally
well. Thus, a brief comparison of how closely these alternatives follow the target rate is in order.

Overnight Fed Funds Rates - Effective versus Target

The overnight fed funds rate is the cost of an unsecured, uncollateralized loan of immediately available
funds for one day. Fed funds are borrowed and lent by U.S. domestic financial institutions, chiefly
commercial banks and thrifts, to adjust reserve positions or to make day-to-day payments. The
distinguishing feature of fed funds is that the lender can make them available to the borrower
immediately, rather than on the following business day (the standard settlement lag in the government
securities market) or two business days later (the standard settlement lag in the market for interbank
Eurodollar placements).

Fed funds rates are quoted on an add-on basis, with a day-count convention of actual/360. As in any
financial market where credit quality varies from one borrower to the next, quoted bid-offer spreads and
transacted rates may vary among institutions.

The effective fed funds rate for a given day is the average, weighted by trading volume, of rates on all
transactions in overnight fed funds arranged that day by major interbank brokers. The effective fed funds
rate is calculated and published by the Federal Reserve Bank of New York, using data provided by the
interbank brokers.

The FOMC expresses its monetary policy in terms of the target fed funds rate. Since February 2000,
standard FOMC practice has been to issue a statement, around 2:15 p.m. Eastern time (1:15 p.m.
Chicago time) on the final day of each regularly scheduled meeting, declaring the target rate that will
prevail until the next FOMC meeting.

Once announced by the FOMC, the target rate guides the manager of the System Open Market Account
(SOMA) in determining the tactical execution of monetary policy. The SOMA manager, working through

the trading desk of the Federal Reserve Bank of New York, executes open market operations—primarily
purchases or sales of Treasury securities or, more commonly, temporary repurchase agreements or reverse
repurchase agreements—that raise or decrease the supply of nonborrowed reserves available to the
banking system. The objective of these tactics is to keep reserve supplies in balance with the banking
system’s demands for immediately available funds.



Short-Term Interest Rates and the Target Rate

Market professionals often remark that repo rates trade right on top of fed funds rates. As Exhibit 7
illustrates, at a casual glance a plot of overnight repo rates against the target fed funds rate is virtually
indistinguishable from a plot of the effective fed funds rate against the target rate.

Exhibit 7
The Target Fed Funds Rate and the Overnight General Collateral RP Rate
(Daily, Jan 2004 to May 2006)
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Repo, short for repurchase agreement, is the standard financing rate for fixed-income transactions.
Although most repo business takes place in the overnight market, there is also an active term repo
market. The 90-day term repo rate appears in Exhibit 8.

A similarly close relationship exists between the target fed funds rate and almost all other interest rates
out to two years to maturity, e.g., one-, two-, and three-month commercial paper; one-, three-, and
six-month certificates of deposit; one-, three-, and six-month Eurodollar deposits; one-, three-, and
six-month Treasury bills; and Treasury constant maturities. The Federal Reserve compiles these rates
daily in its H.15 report.

T Visit www.federalreserve.gov. Click on All Statistical Releases, then on Interest Rates. Note that one important category of interest rates not included
in the H.15 report is the repo rate.



Exhibits 8 and 9 show the relationships between a small sample of these interest rates and the target fed
funds rate. Both exhibits depict data from the beginning of 2004, six months before the beginning of the
FOMC'’s current credit-tightening program, to the beginning of June 2006.

Exhibit 8
The Target Fed Funds Rate and Short-Term Interest Rates
(Daily, Jan 2004 to May 2006)
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Exhibit 8 illustrates how one-month financial commercial paper (FCP), six-month certificates of deposit
(CD), and two-year Treasury note rates track the target rate. Obviously, the shorter the term, the closer

the interest rate or yield is to the target rate. Thus, the FCP and CD rates climb very nearly in parallel with
the target rate. In contrast, the two-year Treasury yield follows a more distinct path, starting from a spread
of almost 200 bps over the target rate, and ending in May 2006 at levels that are nearly equal to the

target rate. Much of the variation in this spread might be interpreted as resulting from attempts by market
participants to anticipate FOMC policy moves. On this view, the gradual convergence of the two during
the interval shown in Exhibit 8 might arise from market expectation that future policy actions by the FOMC
may be tilted toward either stabilizing or lowering of the target rate. In any case, the two-year yield also
seems strongly influenced by FOMC policy decisions.



Exhibit 9 relates three different three-month money market rates to the target rate—LIBOR, Treasury bills,
and repo. Notice, especially, the first six months of the time series. The target rate was one percent, and
all three money market rates adhered closely to it, as did the FCP and CD rates in Exhibit 8. Once the
FOMC announced its intention to raise the target rate in early May 2004, these three-month rates began
to anticipate future policy moves. LIBOR and the repo rate essentially parallel the path of the target rate.
Although the Treasury bill yield is more variable, it too appears strongly influenced by target rate changes.

Exhibit 9
The Target Fed Funds Rate and 3-Month Money Market Interest Rates
(Daily, Jan 2004 to May 2006)
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In sum, changes in the target fed funds rate go far in explaining the behavior of aimost all other U.S.
short-term interest rates.

Tracking the Target Fed Funds Rate with Futures and Options

Traders and risk managers have used a variety of futures and options contracts to express opinions about
what the FOMC might do at an upcoming meeting or to manage the short-term interest rate risk exposures
associated with shifts in monetary policy. One factor to consider in choosing which futures or option
contract to use is how closely it tracks the target rate. Obviously, the closer the tracking, the less the
slippage in the risk management or trading strategy.



Exhibit 10 displays the performance of selected futures contracts relative to the target fed funds rate.
Even the most casual examination of this chart reveals considerable differences in closeness of tracking.
Obviously, CBOT Fed Binaries are the only contracts that actually match the target rate.

Exhibit 10
Interest Rate Spreads versus the Target Fed Funds Rate:

Effective Overnight Fed Funds Rate (21-Business-Day Moving Average) and 3-Month LIBOR
(Daily, June 2001 to May 2006)
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Chapter 6

Trading Applications

Probably the only limit on the trading and risk management applications of CBOT Fed Binaries is the
imagination of market users.

An obvious trade involves simply buying a put or a call in anticipation of the outcome of an FOMC meeting.
Yet, not all situations are entirely straightforward. Consider how difficult it is to know exactly when monetary
policy will reach a turning point—such as when the FOMC has been steadily raising or lowering its target
rate but seems close to changing direction. With CBOT Fed Binaries, you can find a number of ways to
deal with this situation. Discussions of options often draw comparisons with insurance. You can use

Fed Binary calls to structure catastrophe insurance against the threat of a major liquidity crisis.

On the Odd Chance of a Move Greater than 25 Basis Points

Suppose the target fed funds rate is 5.25 percent and the CBOT 30-Day Fed Funds futures contract for
the expiration month that corresponds to the next FOMC meeting is trading at 94.53, implying 88 percent
probability of a 25 bps increase in the target rate to 5.50 percent.

The 94.75 and 94.625 binary puts should be priced comparably, i.e., around $880 per put (equal to 0.88
times $1,000). At this price, little opportunity remains in this trade. If the FOMC were to raise the target rate
to 5.50 percent, one of these puts would pay its holder $1,000, for a $120 net gain.

Now assume that at the same time economic data hint increasingly at a buildup of inflationary pressure. So
far, this information may not have found its way into the CBOT 30-Day Fed Funds futures market or into the
pricing of CBOT Fed Binaries. Nonetheless, it may cross your mind that the FOMC might feel compelled to
raise the target rate 50 bps, to 5.75 percent at its next meeting, rather than the 25 bps increase that mar-
ket prices appear to have accepted as a foregone conclusion.

Given the contrast between the market consensus and your point of view, CBOT Fed Binaries allow you to
act on your expectations. For example, suppose the 94.375 binary puts are being quoted at a nine percent
probability of expiring in the money. At this price level, 94.375 binary puts may seem worth the risk: you
would pay just $90 per put for the very remote chance the FOMC will raise the target rate to 5.75 percent.
If your view is borne out, then the binary put will generate a $910 net gain.

Anticipating a Change in the Direction of Monetary Policy

It is reasonably obvious how to structure trades when market participants are fairly certain that the FOMC
will persist in either tightening or easing. Less obvious is what to do when the FOMC nears a policy turning
point—when, after a long series of target rate increases for example, a target rate decrease seems as likely
as another increase, and a pause is also a strong possibility.

This situation is likely to alter the typical pattern of probability distributions so as to create interesting trading
possibilities. The structure of CBOT Fed Binaries allows you ample flexibility in positioning yourself to exploit
such opportunities, either as a seller or as a buyer of options.



To make this concrete, assume that as monetary policy nears such a turning point, with the target rate at
5.25 percent, you see a probability distribution more or less like the one in Exhibit 11 (which, for simplicity,
omits binary options with odd-eighth strike prices).

Exhibit 11:
A More Complex Probability Distribution

Call Probability of Call Strike Probability of Probability of Put Put
Moneyness Payoff (%) Price Occurrence (%) Payoff (%) Moneyness
Out-of-the-money 0 95.00 30 70 In-the-money
At-the-money 30 94.75 40 30 At-the-money
In-the-money 70 94.50 30 0 Out-of-the-money

Suppose your analysis of market conditions suggests a 40 percent probability that the FOMC will hold
the target rate steady at 5.25 percent, a 30 percent probability that the target will rise to 5.50 percent,
and a 30 percent probability that the target will drop to 5 percent.

One way to trade this expectation would be to sell both the 94.75 call and the 94.75 put. Remember,

the probability that a given strike price will expire in the money, not the probability of a given FOMC move,
is what matters here. The 30 percent probability of a target rate change to 5.50 percent (94.50 in 100
minus rate terms) indicates that the 94.75 binary put has a 30 percent probability of expiring in the money.
Similarly, the 94.75 binary call has a 30 percent probability of expiring in the money. As the distribution

of policy outcomes in Exhibit 11 indicates, you would collect a total of $600 for selling these two options
(i.e., $300 for each option, equivalent to 0.30 times $1,000).

An alternative approach would be to buy the 95.00 put and the 94.50 call. The distribution of policy
outcomes indicates a 70 percent probability that each of these options will expire in the money. That
is, you would pay $700 for each option, for a total cost of $1,400.

Assume the possible outcomes of the FOMC meeting in question are indeed limited to those shown
in Exhibit 11, in which the Committee:

A. leaves the target rate at 5.25 percent (or 94.75 in 100-minus-rate terms)
B. raises the target rate to 5.50 percent (94.50)
C. lowers the target rate to 5.00 percent (95.00)

The first trade, in which you sell both the 94.75 binary call and the 94.75 binary put, will gain in Scenario A
but will suffer losses in Scenarios B and C. In Scenario A, the target rate at expiration is the same as the
initial strike price, so you retain the entire $600 collected initially. In Scenario B, you must pay $1,000 on
the binary put you have sold. Weighed against the $600 option premium you collected initially — $300
each on the sale of a put and a call - this results in a $400 net loss. Likewise, in Scenario C you must

pay $1,000 on the binary call you have sold, resulting in a $400 net loss.



Compare these outcomes with those for the second strategy, in which you buy the 95.00 put and the
94.50 call. In Scenario A, the target rate at contract expiration will be less than the binary put strike
(95.00 > 94.75) and greater than the binary call strike (94.50 < 94.75). As a result, both options will pay
you $1,000. This $2,000 total payout, less your initial $1,400 premium, results in a $600 net gain. In
Scenario B, you collect $1,000 on the 95.00 put (95.00 > 94.50), but you earn nothing on the 94.50
call. Weighed against your initial premium of $1,400, the result is a $400 net loss. Similarly, in Scenario C
you collect nothing on your 95.00 put, but the 94.50 pays you $1,000 (94.50 < 95.00), making a net
loss of $400.

Catastrophe Insurance

Whenever the FOMC expresses a bias toward tightening monetary policy, as during the period from June
2004 into the summer of 2006, binary puts will have value while the binary calls will have none, or almost
none. The converse is also true. During a period when the bias is toward easing, the binary calls will have
value, but the puts will have little or none.

This makes sense given that the prices of these options depend on the probability that a specific strike
price will expire in the money. When the FOMC s tightening credit, for example, the probability that
at-the-money or out-of-the-money binary calls will expire in the money is understandably close to zero.

However, situations do occur that can make these apparently valueless binary calls interesting. Such events
as the 1987 stock market crash, the Russian debt default and related events, the 9/11 terrorist attacks,

or even the uncertainty surrounding the passage from 1999 to 2000 have the potential to create liquidity
crises. When this happens, the Federal Reserve is likely to announce that it will supply liquidity to avert

the crisis. The FOMC typically does so by drastically lowering its target rate—often by 50 bps.

Precisely because no one knows when such events might occur, a modicum of catastrophe insurance
may be a wise investment for some market participants. Binary calls furnish just such protection against
monetary policy event risk.

For example, if you were to request a quote on 40,000 November 94.875 binary calls, given the current
bias toward tightening and a current target rate of 5.25 percent, you might find the market assigning
zero probability of a Fed ease. If so, you might find an offered price of one or two probability points
(i.e., $10 or $20) per binary call.

Subsequently, if the FOMC felt compelled to respond to a catastrophic event before option expiration
binary call position. If so, then you might judge the initial price—whether $400,000, $800,000, or
slightly more—to be low enough to make this an eminently affordable catastrophe insurance policy.

Granted, from the point of view of option buyers, conventional calls might at first glance appear preferable
to binary calls because of their greater upside potential on payouts. However, the cost of the binary calls is
apt to be less because of their capped payouts.

While the $1,000 payout cap per option limits the opportunity of binary option buyers, it also limits the liabil-
ity of binary option sellers. This strictly defined risk exposure may induce market participants to sell these
options where they may not be willing to sell conventional options.



Appendix

Calculating the Probability of a 25 Basis Point FOMC Move
The following simple formula is a useful approximation to what a CBOT 30-Day Fed Fund futures price
implies for the probability of an increase in the target fed funds rate:

FF futures implied rate =
target xdy/d + [(target+0.25)xp + targetx (1-p)]x dy/d
where

target is the current target fed funds rate.

p is the probability that the FOMC will raise the target rate 25 bps and (1-p) is the
probability that it will leave the target unchanged.

d,, is the number of days in the month for which the current level of the target rate
applies, i.e., the number of days before and including the FOMC meeting date.

d, indicates the number of days in the month for which the FOMC's next setting of the
target rate will apply, i.e., the number of days in the month after the FOMC meeting date.

d is the total number of days in the month. Note that d = d;, + d,

Let’s emphasize that this is an approximation, insofar as it takes the rate implied by the FF futures contract
price (i.e., 100 minus rate) as an unbiased estimate of the target fed funds rate. In fact, the rate that enters
into the valuation of the FF futures contract is not the target fed funds rate, but rather the effective fed
funds rate. The effective fed funds rate seldom equals the target rate. Indeed, the gap between the two

— the Diff — is frequently several basis points.

Using market data for May06 CBOT 30-Day Fed Fund futures on March 1, 20086, in anticipation of the
May 10 Fed meeting, the formula becomes:

4.875% =

4.75% x 10/831  + [5% xp + 4.75% x(1-p)]x 21/31

Solving for p yields 0.7377. That is, the probabilities are 73.77 percent that the FOMC wiill raise the target
rate 25 bps at the May meeting and 26.23 percent that the FOMC will leave the target rate unchanged.



Two features of this probability calculation, relative to CBOT Fed Binaries, require mention. First, this
calculation assumes the FOMC operates in terms of a menu of only two policy alternatives. While the
Committee has the latitude to take any of several policy actions, its plausible number of options frequently
boil down to just two. In such cases, this formula provides useful information, despite its relative simplicity.

Second, the calculation above produces the probability of occurrence of a particular target rate change.
By contrast, in pricing CBOT Fed Binaries the goal is to understand the probability that a specific option
strike price will expire in the money. Thus, while the computation above is a useful first step, users of
CBOT Fed Binaries will want to go to greater efforts to quantify the entire probability distribution of likely
policy actions by the FOMC.
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