Lecture 10

Basics of Fixed Income Derivatives

» Futures, Forwards, Swaps and Options
» Interest Rate Futures and Option Contracts
» Modelling the Interest Rate Process

» Prices of CME Bond Options
» Different Bond Option Pricing Formulas
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Types of Pure Derivative
Securities

Reading: RSD, Sec. 1.1

What is are Derivative Securities?
0 Various possible designs:
Forward vs. Futures Contracts
Types of Options
Swaps and Other Variations
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Basics of Futures, Forward and Options Contracts

1 Contract Features
o Standardization vs. Customized

- Daily Marking to Market
o0 Forwards vs. Futures
o0 Hedgers vs. Speculators
o Options vs. Futures

» How do Margins Work?
o0 Types of Margin Requirements
o0 Finding Margins on the CME site
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Figurg 1.] Comparizon of Futures and Forward Contracts
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@ www.sfu.ca/~poitras/

WELCOME to the Website
for Geoffrey Poitras

A

Hlew

S 1MON FRASER UNIVERSITY
VANCOUVER, CANADA

This site works best in Mozilla

Click here for the Links Page
ere for the Alternate Site

Equity Capital book website
Commodity Risk Management book website
Stock Market Globalization Handbook book website.

Valuation of Equity Securities book website.

v

Security Analysis and Tnvestment Strategy Blackwell and author bo

Risk Management, Speculation and Derivative Securities book ¢ @
Early History of Financial Economics book webpage.
Beyond Belief book webpage Exchanges

Errata Lists for Published Books

¥

I

B O QA searcn

www.sfu.ca/~poitras/links.htm#futures

There has been a dramatic and ongoing convergence of exchanges since 2000. As the convergence process is ongoing, some of the links below may become outdated.

Derivative Security and C

SFU

classes Paper Archive GLS Links SFU

Chicago Mercantile Exct

TUS and Canadian Exchange Web Sites

Chicago Board of Trade (now CME’
and IMM

Focus

www.sfu.ca/~poitras/bookS. htm

Chicago Board Options Fxch

NYMEX Also has COMEX, 'Two Divisions, One Marketplace

Now part of CME Group.

New York Board of Trade Includes the Coffee, Sugar and Cocoa Exchange and others. Now part of the
I (the ICE) . The ICE acquired the International Petroleum Exchange in 2001.

The ICE was established in May 2000 to enter the OTC market for trading energy derivatives. In 2013, ICE acquired NYSE Euronext and the Singapore Mercantile Exchange m 2014. More info about ICE

can be found at here
Mid-America C. dit E:

Minncapolis Grain Exchange
Winnipeg C: dity Exch

Now part of ICE as ICE Futures Canada

Montreal Exchange
Merged with the Toronto Sto

B unks x

Exchange in 2008 to form TMX group

<« ¢ @ B

.sfu.ca/~poitras/links.hti .
Sfu.ca/~poitras/links.ntm Exchange Industry Sites

LINKS PAGE

Association

The Institute for Financial Markets This site is not an exchange site, but is the best site for futures data (at a price). The Institute (formerly the Futures Industry Institute) is part of the The Futures Industry

World Federation of Exchanges

The Securities Industry A

Created m 1972 from merger of Association of Stock Exchange Firms and the Investment Bankers Association.

There are also a number of sites which have more complete listing of exchanges -— in case you did not find what you want listed. For example, see the Wahoo by Gibbons Burke.

To find information on one of the following topics please click on the link:

Security General Web Sites, Stock Prices, Market Academic Web [Futures. Options and Stock Derivative Securities and Risk Government
Analysis Information Sites Exchanges Management Agencies
Introduction to Investments Fixed Income International and Other Finance Software For Accountants, Financial Historians and
Preamble, ———— o — —_ ~arernations snc et T Tnafce Software <
— Sites Research Sites Sites Actuaries
Preamble

The internet is an essential resource, both for research and teaching. In the past few years there have been numerous important links appear, such as those for different professors. This is in
addition to the numerous sites which have been established for some time, such as those for the government agencies like the CFTC, SEC and Board of Governors. The various futures exchanges

have also greatly increased on line presence.

All this leaves the web site developer with a difficult task of organizing the various sites in some fashion. The decision here was to use functionality to classify sites.

A conscious attempt has been made to avoid sites which require payments, have an elaborate subscriber format and the like. Freedom to navigate has been a guide.

(Thaiks to all those responsible for providing some useful links ) For those coming from pages using frames and wanting a full page (w/o the split screen), change your URL to www.sfu.ca/~poitras/links htm
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Chicago Mercantile Exchange Website: The Important Trading
Link is Highlighted, next slide has the link content

9 Futures & Options Trading for X

c > Cc @ — %) | o @ || Q searcn

3 CME Group Trading Clearing Regulation Data Technology Education About

FX Options: Get Ready
for the New 10 a.m. : i
New York Cut

m

Economic Research | View All Economic Research

3% Yield for 10-Year Treasury Trade War Costs to Consumers,

Did Quantitative Easing Help Spur

Showcases Economic Anxiety Companies and Nations Growth?
By Bluford Putnam August 18, 2018

By Erik Morland August By Erik Morland August 09, 2018

I b e e el e
CME Group uses cookies on this site to improve your experience. By continuing to use this site, you accept the use of Cookies. ou have the right to review our Cookie Policy and
modify your preferences.

Accept
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The Various Categories of Derivatives are identified

9 Futures & Options Trading for X +

&« (o ‘@' ® & https://www.cmegroup.com 80% - 9 ﬁ Ck Search i N =

3 CME Group Trading

All Products Home
Featured Products Product Groups Getting Started

orn ' Agricultural Fees

| Soybean B Find a Broker
[Z8 WTI Crude Oil ) ey Holiday Calendar
Henry Hub Natural Gas Equity Index Membership
3 E-mini S&P 500 ) Fx Tools & Resources
E3) E-mini NASDAQ 100 ; )
3 Euro FX /| Interest Rates O [ A ctive Tradier
> F Daily market data
E Eurodollar Metals E g Ii and insight for the
ED) 10-Year TNote Individual Active
5 Trad
23 5-Year T-Note Options racer
Gold Bitcoin Futures
= L i CME Bitcoin
% futures are now
i Real Estate available for
trading.
Weather

3% Yield for 10-Year Treasury Trade War Costs to Consumers, Did Quantitative Easing Help Spur
Showcases Economic Anxiety Companies and Nations Growth?
By Bluford Putnam A 18, 2018 &

2 By Erik Norland Au

By Erik Nerland Au

CME Group uses c
modify your preferences.

[ Accept]
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Clicking the Fixed Income link reveals the numerous telﬁles of Fixed
Income Derivatives traded on the IMM division of the CME

& CME Group MARKETS DATA SERVICES | INSIGHTS EDUCATION Q 2 LOG IN

€ Markets 2 xplore Asset Classes ~

Interest Rate futures and options

Explore-the deepest centralized pool of liquidity, offering capital-
efficient risk management solutions throughout the yield curve.

JUMP TO OVERVIEW PRODUCTS TOOLS RESEARCH COURSES CONTACT

Trade across the yield curve

Use Interest Rate futures and options to manage exposure to P
government bonds and money market securities in a safe, capital- Margins CME Globek Product Referance Shaat
efficient way. Access a full range of benchmark products N M e f b e
—Eurodollars, Fed Funds, SOFR, US Treasuries—across the USD
yield curve, from one-week to 30-years. Rulebooks Liquidity providers

Expiration calendar Rates Recap

Bloomberg codes
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US Treasury Derivatives

Explore our Interest Rate products

Learn about the products we offer across the entire US dollar-denominated yield
curve, and explore different ways to trade them.

US Treasuries”
Far]

Take advantage of the liquidity, security, and diversity of government 2-Year T-Note Futures
bond markets with US Treasury futures and options. Benefit from a

highly liquid marketplace, as well as easy-to-access efficiencies.
ZIFZ2

5-<Year T-Note Futures

ZNZ2

10-Year T-Note Futures

= View Micro Yield futures

= View Invoice Swap spreads =
U.S. Treasury Bond Futures

= View Treasury conversion factors

Treasury CVOL Index>

101°318
14,814
+8°815
+0.085%

186° 185
31,856
+8°858
+8.15%

110°285
51,602
+8° 188
+0.28%

Track forward-looking risk expectations on U.S. Treasuries with the CME Group Volatility Index
(CVOL™), a robust measure of 30-day implied volatility derived from deeply liquid options on

Treasury futures. 146 .8129 +0.7393

CvVOoL: CHANGE:

Last Updated 09 Nov 2022 08:13:28 PM CT




10-YEAR T-NOTE FUTURES - SETTLEMENTS

TRaoe paTe  FRIDAY 11 NOW 2022 ~

FINAL DATA
Lost Updated 1 Now 2027 0a:00:00 PM CT
ESTIMATED VOLUME TOTALS 689 020 PRIOR DAY OPEN INTERESTTOTALS 4 () /6, 582
DEC 22 112174 112188 112'86a 112895 - @65 112" 168 684,171 4,885,492
MAR 23 112'245 1127268 112'895 112185 - @65 112" 185 4,549 71, 864
JUN 23 - - 1122884 112" 2884 -"B65 112" 245 A 26

5-YEAR T-NOTE FUTURES - SETTLEMENTS

TRADE DATE  FRIDAY 11 NOV 2022 -

FINAL DATA

Last Updmbed 1T Nov 2022 06:00:00 PM CT

ESTIMATED VOLUMETOTALS 454 987 PRIOR DAY OPEN INTERESTTOTALS 4 786, 604
DEC 22 187292 187'31a 187197 187" 267 -'83z2 187 '2608 452,933 4,237,158
MAR 23 188" 842 185 'ageB 187" 2954 168" @3TA -'635 188'83a 2,849 49,454

JUN 23 - - - - -'835 188'116 %} a



Pricing the 6% theoretical unde_rlying for the 5 year Tnote
future - there is a cheapest deliverable - the quoted price
is for a theoretical bond, need to solve for the yield to
maturity — see quoted price from previous slide

neal= Fly_] =
Bx((1/(y/2))-(127/((y/2)«»((1+(y/2))"(10)))))) + (1007 ((1+ (y/2))"(19)))
Solve[f[y] = (107 + (21/32)),y] //N

ouEs [{y —» —3.98551), Ey N 9.9428263}} [y » 3.60635 1.167 i), [y > 3.60635+1.167 i},
(y > -2.6137 -1.88829 i}, {y - -2.6137 +1.88829 i}, {y > -1.38671 - 1.88843 i},
[y > -1.38671+1.88843 i), [y > -0.394032 - 1.16758 i}, [y — -©.394032 + 1.16758 i |}

npo= gLy T 2= (8% ((1/ (y)) - (/7 ((y) » ((2+(y))"(5)))))) + (180 / ((1+ (y))"(5)))
Solve[g[y] == (107 + (21/32)),y] //N

owel= [y — ©.0426727, {y —» -1.79758 - ©.579315 i}, {y - -1.79758 + ©.579315 i},
{y » ©.695892 ©.937712 1}, [y > ©.695892 + ©.937712 i)}

nE2= (6% ((1/ (.0427)) - (1/ ((.0427) % ((1+ (.0427))~(5)))))) + (180 / ((1+ (.0427)) " (5)))
oupz= 107 .644

wEel= (3% ((1/ (.0428/2)) - (1/ ((.9428/2)  ((1+ (.0428/2))7(10)))))) +
(100 / ((1+ (.0428 /2)) " (10)))

outsel= 107 .669

&>



SOFR and Eurodollars

SOFR>

SR113

The leading tools for hedging USD rt-term interest rates, SOFR One-Month SOFR Futures
futures and options offer deep liquidity extending over five years out
the term structure, alongside 80 options expiries for fine-tuning
exposures from one week to four years. 5R3M3
Three-Month SOFR Futures

- View SOFR options

- View SOFR swaps

= View Term SOFR Rates

Eurodollars>
GEU3

A cost-effective way to manage risk for short-term interest rates, Eurodollar Futures

Eurodollar futures and options are the preferred tools for traders who
want to express a view on future interest rate moves.
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OVERVIEW QUOTES SETTLEMENTS VOLUME & Ol TIME & SALES

EURODOLLAR FUTURES - SETTLEMENTS

Trane pate  WEDNESDAY 02 NOV 2022 -

FINAL DATA ©

Lost Updafed 09 Nov 2022 06:00:00 PM CT

ESTIMATED VOLUMETOTALS 537 8715

FenT “_

NOW 22 95.3288 95,3275 95.3125 95
DEC 22 94,8988 94,9288 94.8758 94,
JAN 23 94,8858 94,9158 94,8558 94
FEB 23 94,7458 94.,79888 9473584 94,
MAR 23 94.6558 94,7888 94.6788 94
AFR 23 94.6558 94,6558 94.6558 94,
JUN 23 94,6388 94,6988 94,5858 94
SEP 23 94,8858 94,8980 94,7688 94,
DEC 23 95,8858 95,1188 94,9708 95
MAR 24 95.2558 95,3850 95,2308 95.
JUN 24 95.4888 95,6158 95.4558 95

SPECS

.3258

9188

.91884

79588

6958

66588

.bEga

g7ea

8908

Je0a

. 5988

MARGINS

CALENDAR

PRIOR DAY OPEN INTEREST TOTALS

+.8825

+.8158

UNCH

+.8858

+.8188

+.8188

+.82808

+.8458

+.8788

+.8850

+.68988

95,

94,

94,

94,

94,

94,

94,

94,

a5,

e,

95.

3258

9888

8988

7658

6688

6388

6458

8488

a6a8

3258

5558

11,731

118, 492

9,841

857

74,181

158

55,738

31,768

51,498

25,948

24 762

FUTURES OPTIONS -

7,973,351

1,552,783
95,386
12,915
9@2, 817
1,013
712,724
713,261
925,122
397,003

399, 468

el



OVERVIEW QUOTES SETTLEMENTS VOLUME & 01 TIME & SALES SPECS

EURODOLLAR OPTIONS - SETTLEMENTS

EXPIRATION — DEC 2022 ~ ATE  WEDNESDAY 09 NOV 2022 ~

FINAL DATA

8925

2] 2] - - - - 4.6588 +.8158 9825
2] 2] 4.48668 = = = 44888 +.8158

2] 2] 4.155688 - - - 4.1588 +.8158 9875
2] 2] 3.8956B = = = 3.9888 +.8158 9188
2] 2] 3.65568 - - - 3.6588 +.8158 9125

@
-]
)

MARGINS

UNCH

UNCH

UNCH

UNCH

UNCH

CALENDAR

PRIOR DAY OPEN INTEREST TOTALS

CAB - - -

CAB = = =

CAB - - -

CAB = = =

CAB - - -

FUTURES OPTIONS -

w Quarterly/Serial Options

1 Year Mid-Curw tions

1 Year Weekly Mid-Curve Options
2 Year Mid-Curve Options

2 Year Weelkdy Mid-Curve Options
3 Month Mid-Curve Options

3 Year Mid-Curve Options

3 Year Weekly Mid-Curve Options

4 Year Mid-Curve Options
5 Year Mid-C
& Month M
9 Month Mid-(

rve Options

irve Options

Calendar Sprea

- ] ]
- ] ]
- ] ]
- 1 ]
- ] ]

<>



Clicking the FX link reveals the numerous types of FX Derivatives
traded on the IMM division of the CME (FX is fixed income!)

4 Markets Explore Asset Classes ~

FX futures and options

Trade in the world’s largest regulated FX marketplace and gain the

capital and margin efficiencies of aur centrally cleared, transparent
market.

Jumpto  OVERVIEW PRODUCTS TOOLS RESEARCH COURSES CONTACT

Efficient products for a responsive market

Manage FX exposure in our highly liquid marketplace using our LIRS

cleared and listed futures and options, and award-winning FX Link.

: i . . - Trade FX options Subscribe to The FX Report
Benefit from open and transparent pricing to identify opportunities
. 0 i z FX Market Profile Tool Block rules
and find efficient alternatives to forwards, swaps, and options.
G6& options resources: Intermediaries FX Options Vol Converter Tool
FX Swap Rate Monitor Tool FX Product Guide

FX NEWS AND EVENTS

Get the latest news on futures and options in the FX markets with product news and information, macro

trends, and more. View all
New: The October 2022 FX Webinar: CME FX Options Will new capital rules be a SA- Case study: Reducing uncleared New: The Jul
Report Products for Evolving.. CCR punch for FX markets? gross notional to reduce your...

<>



A range of major and emerging market currencies

>
G1o = 1.8364
188,986
Maonaoge risk and find opportunities in futures and options on G10 Euro FX Futuras -Béeggg =
currencies, with the most liquid and capital-efficient FX futures
market.
B_BET149
oz 154, 588
Japanese Yen Futures -8.688182
-1.41% E3
1.1743
ez 23, 846
British Pound Futures -8.8122
-1 8a% { 0P|
B. 67865
T - T2
= Trade FX options 89,633
Australian Dollar Futures -8.88155 =
= View FX options preduct slate -8.23%
Emerging Markets >
vz 8.851238
42,941
Get greoter certainty for trading Emerging Market currencies in every Mexican Peso Futures +BE:9§$: =
market condition. When currencies move rapidly, our transparent EM :
FX markets offer quick access to reliable pricing.
am 8.1868
9,178
Erazilian Real Futures +i_BEE2
+8.11% [ oe |
&REZ -
a
Russian Ruble Fubures : =
B_B57558
s 1,833
South African Rand Futures -B_BBe25a8
-8.43% [ oe |

= View options products




BRITISH POUND FUTURES - SETTLEMENTS

TRapE DaTE  MONDAY 14 NOV 2022 ~

FINAL DATA

Last Updoted 14 Nov 2022 0000000 PM CT

ESTIMATED VOLUMETOTALS 1 (4 597/ PRIOR DAY OPEN INTERESTTOTALS 237/ /6
I T

NOV 22 1.1854 1.1854 1.17254A 1.17254 -.B186 1.1748 44 859
DEC 22 1.1795 1.1848 1.1728 1.1769 -.Ba74 1.1791 184,441 227,418
JAN 23 1.1781 1.18528 1.1743A 1.17884 -.Ba75 1.1888 15 1,381
FEB 23 = = 1.1755A 1.1755A -.Ba74 1.1816 a a
MAR 23 1.1831 1.18768 1.17554A 1.17964 -.Ba74 1.1823 97 2,414
JUN 23 = = 1.1784A 1.1784A -.Ba74 1.1845 a 178
SEP 23 - - 1.18044A 1.18044 -.8873 1.1862 a 484

<>



British Pound

nd Options

GLOBEX CODE L5 CHANGE VOLUME

|eB22] 952

@ Add to portfolio

OVERVIEW QUOTES SETTLEMENTS VOLUME & Ol TIME & SALES SPECS MARGINS CALENDAR FUTURES

GBP/USD MONTHLY OPTIONS - SETTLEMENTS

expiraTioNn  DEC 2022 - TRADE DATE  MONDAY 14 NOV 2022 ~

OVERVIEW QUOTES SETTLEMENTS VOLUME & Ol TIME & SALES SPECS MARGINS CALENDAR FUTURES m

- - 1.27B 756 a8
- - 1.37B 1@ 2
- - 1.48B 157 5
= = 1.59B 3 2
- - 1.71B 619 2
= = 1.83B 68 12

- - 1.97B 61 a




Basis Relationships

Generally, basis is the difference between two
prices

» Study of basis relationships was important in
analysis of derivative securities prior to the
financial futures ‘revolution’ (see Lecture 1)

» Hieronymous, The Economics of Futures
Trading (1977) is an excellent example of the
traditional approach

Jump to first page <:||fl>




INTEREST RATE SWAP: Floating rate borrower (often a
lower quality credit) exchanges cash flows with a fixed rate
borrower (usually a higher quality credit). The role of the
intermediary is to absorb credit risk and reduce transactions
costs over a party-to-party trade and capture part of the
cash flows as compensation.

5.35% 4.25%
e . —
Cy A Intermediary CyB
= Bank
LIBOR LIBOR
LIBOR +0.5% 6.50%

Floating rate

Lt Eurobonds

<>



Cross Currency Interest Rate Swap: Transactions in the
cross currency interest rate swap market are facilitated
by the contract standardization provided by the
International Swap Dealers Association
https:/lwww.isda.org

A 200 Mio

_ USS1=AS81.1125
ANZ transact [T Deutsche Bank
Swap Contract, Initial exchange
Starting spot FX USS 178 Mio LS
=
5 = =
= = T
= e =
5 < e
5 AS 200 Mio ¥
AS 200 Mio T
3 : Floating A% Interest
Floating rate Bondi«==rono = o =—Company A |
Due 4/2013 - 1 |
AS 200 Mio - '
proceeds LIBOR + 1.5%
= =
G £
: :
g 2
AS 200 Mio
ANZ. transact ¥ Deuntsche Bank
Forward in accord fimal exchange
To Swap contract [* USS 160 Mio 472013
USSE 1 =A% 1.25

Jump 10 nirst page <:||fl>




Basis Definitions

o The Basis: F(t,T) - S(t)
» The Futures Basis: F(t,T) - F(t,N)

Notice that as f changes, then the carrying
charges embedded in the basis will decline
due to the reduction in (T-f) while the
carrying charges in the futures basis will not
decline because (7-N) does not change

Jump to first page <:||fl>




More on the Futures Basis

» Definitions Applicable to the Futures Basis

» Contango: F(t,T) - F(t,N) > 0
Example: Gold

» Backwardation: F(t, T) - F(t,N) <0
Example: Tbonds

Do not confuse this with the Normal
Backwardation Hypothesis for the Yield curve

Jump to first page <:||fl>




Absence of Arbitrage

» What is an arbitrage?

An arbitrage opportunity is defined here as: a
riskless trading strategy that generates a
positive profit with no net investment of
funds.

Key words: riskless and trading strategy.

Jump to first page <:||fl>




No Arbitrage Condition

» A fundamental theoretical requirement of
pricing in financial markets is that there is

NO ARBITRAGE OPPORTUNITIES

In terms of the profit function, this condition is
expressed dS Barb <0 (can also be a weak inequality)

Jump to first page <:||fl>




Some Possible Confusions

» Do not confuse the No Arbitrage Condition
where B,,, < 0 with the profit function for a
speculative trade where B(1) > 0 is the
desired result.

» The arbitrage profit function is time dated as B
B, (0) to reflect all variables in the profit
function being known at t=0 (needed for
riskless trading)

Jump to first page <:||fl>




Types of Arbitrage

» The type of arbitrage that is most important in
the analysis of derivative securities is the cash
and carry arbitrage.

» Other types of arbitrage include:
Triangular Arbitrage (RSD, p.237)

Geographical Arbitrage — price of goods in
different locations differ only by the cost of
purchasing and transporting, e.g., cement.

Jump to first page <:||fl>




History of Arbitrage

o On the history of the concept and definition of
arbitrage see Poitras, Early History of
Financial Economics 1478-1776, p.243-7.

» The word arbitrage has a Latin root, e.qg.,
‘arbitrio’ in Italian and initially referred to
trading strategies aimed at profiting from
differences in exchange rates.

» Arbitrage was active in 16t C. Antwerp and
has roots in antiquity.

Jump to first page <:||fl>




Cash and Carry Arbitrage

» Reading: RSD, p.213-220.

» T'he Cash and Carry Arbitrage is the
fundamental arbitrage applicable to
derivative securities traded on storable
commodities.

» Key Point: there are two arbitrages for any
derivative contract — the short arbitrage
and the long arbitrage.

Jump to first page <:||fl>




What are Perfect Capital Markets?

Various presentations of perfect capital markets are available, with different versions emphasizing elements that are
of importance to the argument at hand. One particularly complete set 1s provided 1in Haley and Schall (1979).

A 1 Costless capital markets: No capital market transactions costs (including commissions and bid/offer spreads).
no government restrictions which interfere with capital market transactions, and the costless ability to make financial

assets infinitely divisible.
A 2 Neutral Taxes: There are no personal or corporate taxes.

A 3 Competitive Markets: There are many perfect substitutes for all securities of a firm at any point 1n time and
there 1s no discrimination in the pricing of these securities such that any secunty can be acquired at the same market
price by all investors. In addition, firms and investors are price takers in mvesting, borrowing and lending activities.

A 4 Equal Access: Investors and firms can borrow, lend and 1ssue claims on the same terms. This assumption
requires that borrowing and lending rates be equal.

A 5 Homogeneous Expectations: All capital market participants have the same expectations about relevant random
variables.

A 6 No Information Costs: Firms and individuals have the same available information and this information 1s
acquired at zero cost.

A 7 No Caosts of Financial Distress: Firms and individuals incur no costs of financial distress or bankruptcy such as
legal costs and disruption of operations. This assumption does not rule out the possibility of bankruptcy.

L



The Case of Gold

- The short and long arbitrages are referenced to the
position in the spot commodity

» The long gold arbitrage (RSD, p.216) involves
borrowing money to buy gold and simultaneously
selling the gold for forward delivery

» Solving the profit function for the long arbitrage gives:
F(0,7) < S(0) {1 +r(0,T)}.

Jump to first page <:||fl>




Figure 4.1: Profit Function for a Long Gold Cash-and-Carry Arbitrage

DATE Cash Position Furtures Position

=0 Borrow 3/Q; S(0)] Short Q. units at F(0,T)
at interest rate #(0,T)
and buy O ounces of gold
at S(0) for storage until =T

-- The cash gold position provide no pecumiary return between =0 and =T
t=T Deliver the Q. units against

the maturing futures contract and use the proceeds to
repay the maturity value of the loan. $/Q. S(0)]{1 + r(0,T)}

In this case, the profit function can be specified:

n(0) < {F(0,T) - S(0)(1 + r(0,1))} Q¢

<>



More on the Gold Arbitrage

o T'he long arbitrage provides an upper bound on
gold forward prices while the short arbitrage
provides a lower bound

» Solving the profit function for the short arbitrage:
F(0,T) > S(0) {1 +1i(0,T)}

Notice that i(0,T) is an investing rate and r(0,7) is
a borrowing rate

Jump to first page <:||fl>




Figure 4.2: Profit Function for a Short Gold Cash-and-Carry Arbitrage

DATE Cash Position Furures Position

=0 Bomrow Q. ounces Long Q. ounces at F(0,T)
and sell at 5(0). Invest
the funds received
at interest rate i(0,T)

t=T Take delivery of the O units against

the maturing futures contract. pay with the
proceeds of the investment. $/Q. S(0)] {1 + i(0,T)}.
returning the Qg units to settle the short position

In this case, the profit function can be specified:

n(0) = {S(0)(1 + i(0,T)) - F(0,T)} O,
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Cash and Carry Arbitrage
Condition for Gold

» Under perfect markets assumptions, lending
and borrowing rates will be equal (/ = r) and the
short and long arbitrage restrictions reduce to
the cash and carry arbitrage condition for gold:

F(O,T) =S(0) {1 +r(0,T)}

Gold forward/ futures prices will be in contango.
Examine the NYMEX/COMEX prices on CME

website (also RSD, Fig. 4.1, p.217)
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Solving for the Gold Futures-Futures
Condition

» In the case of gold, if

F(t,T)=S(t) {1+r(tT)}and F(tN) = S(t) {1 + r(t,N)}

Then dividing F(t, T) by F(t,N) gives:
F(tT)=F@tN) {1+r({T-N)}

Where:

1+r(t, T-N)={1+rt,T)}/{1+r(N)}

For example if 0 to T is 6 monthsand Oto N is 3
months, then 7 + r(t,7-N) is a 3 month interest
rate that starts at N and matures at T
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[llustration of a Golden turtle trade

Gold Contango and [.casing Rate
12%

1J5% Libor (3 Months)

10%

8%

6%

i (3old Contango
4% - —

2%

1988 1989 1990 1691

Spurce: Censolidabed Gabd Frelds, Godd [99]
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The Basic Long Hedger Profit Function

Figure 2.2 Profit Function for a Grain Elevator Hedge using Futures Contracts
DATE Cash Position Futures Position
t=0 Buy @, units of grain Short Qg units at F(0,T)

at S(0) for storage

in grain elevator

t=1 @, units are sold at S(1) Close out position with Long Qp units
and loaded for shipment at F(1,T)

If costs associated with carrying the commodity are ignored, the profit function for this type of hedge
can be specified:

n(1,T) = {S(1) - 5(0)} O, + {F(0,T) - F(1,T)} Oy
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Extending the Basic Hedger Profit Function to a 1-
1 Calendar Spread

Figure 3.3 Profit Function for an One-to-One Intra-commeodity Futures Spread Position

DATE Nearby Position Deferred Position

t=0  Short Q units at F(O,N) Long Q umts at F(0,T)

t=1 Close out position with Close out position with Short Q units
Long Q units at F(1,N) at F(1,T)

Taking O to be always positive, the profit function () can be specified by observing that the profit for each
leg of the spread is equal to the contract sellng (short) price minus the purchase (long) price:

n/Q ={F(0,N)-F(LN)} +{F(1T)-F(0,T)}
={F(LT) - F(LLN)} - {F(0,T) - F(O,N)} (3.1)

<>



Extending to the 1-1 Calendar Spread to the Case

where the Position sizes are not equal

Figure 3.4 Profit Function for a General Intra-commeodity Futures Spread Position

DATE Nearby Position Deferred Position

t=0 Short O, units at F(0O,N) Long Qrunits at F(0,T)

t=1 Close out position with Close out position with Short Q7 units
Long @, units at F(1,N) at F(1,T)

In this case, the profit function can be specified:

n(1,T) ={F(0.N) - F(LN)} Oy + {F(1,T) - F(0.T)} O

(3.4)
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Solving the Profit Function for the Calendar Spread
(m > 0 for Short N, Long T; a < 0 for Short T, Long N)

% - (F(I.T) - F(1.N)) - (F(0,T) - F(ON))
where  F(t,T) = F(t.N) (1 + ic(t,T-N))
(F(LN)(1 + ic(l)) = F(LLN)) - (F(ON)(1 + ic(0)) - (F(O.N)) = F(1.N) ic(1) - F(ON) ic(0)
AX = X(1) - X(0) - X(1) = X(0) + AX
- F(LN) ic(l) - F(ON) ic(0) = (F(O,N) + AF) (ic(0) + Aic) - F(O.N) ic(0)
(F(OLN) + AF) (ic(0) + Aic) - F(ON) ic(0)
= F(O.N) ic(0) + AF ic(0) + F(ILN) Aic - F(ON) ic(0) = ic(0) AF + F(1,N) Aic
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Tailed Spread Profit Function

» The tailed spread profit function is:

m(1) = {F(O,N) - F(1,N)} QN + {F(1,T)-F(0,T)} Q;

» In order to be dollar equivalent on the two legs of the
spread the following condition has to be satisfied:

. Qy F(ON) =Q; F(0,T)

» To solve this let Q= 1 to get the result that
o Qu={F(0,T)/F(O,N)} = {1 + ic(0);
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Solving for the General Futures-Futures
Condition with Implied carry (ic(t,T))

» Gold is unusual in having no carry return, either
pecuniary or a non-pecuniary convenience yield

» More generally, the relationship between spot and
futures/forward prices has both carry cost (cc(t, T)) and
a carry return (cr(t,7)) 2 ic(t,T) = cc(t,T) - cr(t,T)

» This produces the general results:

F(t,T)=S(t) {1 +ic(tT)}
F(t,T)=F({N){1+ic(t, T-N)}
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Solving the Profit Function

s Substituting the restriction on Qy, into the profit function and
using the cash and carry arbitrage condition gives the final
form of the profit function:

B(1) = F(1,N) A ic

Compare to the one-to-one case and observe that the impact of
AF has been eliminated.

» Note: Some tails are not dollar equivalent (e.g., RSD, p.268)
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Application to Thond futures spreads

Figure 3.3 Profit Function for a Tailed Thond Spread

DATE  Nearby (N) Position Deferred Position (T)
t=0 Short [F(0,T)/F(O,N)] O Long Q Tbonds at F(0,T)
Thonds at F(0.N)
t=1 Long [F(0,T)/F(0O,N)] O Short O at F(1,T)
at F(1,N)

From (3.5). the profit function for the short-the-nearby, long-the-deferred tailed Thond spread takes the form:

n(1) = F(1,N) A ic = F(ILN) {A irr(N.T) - A R(N,T)}

where 17 15 the 1implied repo rate (irr), the repurchase agreement financing rate implied in Thond futures prices.
and R 1s the return eamed on the cash Thond position during the period between the two delivery dates. Nand T.

With suitable modification. this type of profit function also applies to all other debt futures contracts.
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Relation between Thond term structure of futures

prices and the yield curve

Graphs 3.1 and 3.2 The Relationship between the Cash Yield Curve and the Futures Term Structure
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For Tailed Thond spread the level of the yield curve does
not matter only the slope and shape (see RSD chap. 3)

Graphs 3.3 and 3.4 (with examples) Graphs 3.5 and 3.6
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Covered Interest Arbitrage

o The cash and carry arbitrage for currencies is
given a special name: covered interest
arbitrage.

» Covered interest arbitrage is based on the
notion that, in markets where arbitrage is
active and unrestricted, securities that differ
only by currency of denomination should
exhibit fully hedged returns that are
approximately equal
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History and Background

» Historically, forward trading of currencies was usually
bundled together with a loan to form a bill of
exchange — money is borrowed (lent) in one location,
In a given currency, and repaid (redeemed) in another
location using a different currency. Reading: Poitras
(2000, ch.7)

» Reading on covered interest arbitrage:
History, RSD, p.224-6; Arbitrage Trades, RSD, p.226-40.
(those unfamiliar with CIP go over example on p.227-8).
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A Stylized Example of Covered Interest Arbitrage

Patrick Yamada. a trader in the foreign exchange department of Sanwa Bank. Singapore office.
specializes m arbitraging U.S. dollars against Deutschemarks. He observes the following rates at 9:10
am Singapore time:

Spot rate:  DM1.8200 = $1.0000
Three Month Forward Rate: DM1.8000=%$1.0000

Yamada can borrow or mvest U.S. dollars for three months at 9% per annum or Deutschemarks for
three months at 5% per annum. He has a borrowing limit of $5.000.000 or the equivalent in DM.

a) Ignoring transactions costs, how can Yamada make a niskless arbitrage profit? Assume that
Yamada desires to take any profits m dollars.

b) If the dollar three month interest rate on US dollars were 10%. instead of 9%. all other factors
remaining the same, would Yamada still make a profit using the strategy outlined in a)? If not, 1s
there another set of transactions which would provide an arbitrage profit?

¢) If the transactions costs m a) or b) were above $7000 and were to be paid out of final proceeds,
would this change the strategies described 1n a) or b)?
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Solution to Yamada's Stylized Arbitrages

a) Yamada can make an arbitrage profit by doing a long (DM) covered interest arbitrage. The
arbitrage is short because it involves borrowing in US and investing in DM. This arbitrage involves
the following sequence of transactions which will all be executed at 9:10 am Singapore time:

Borrow $5.000,000 for three months. In three months time. the amount owing on this borrowing will
be: ($5 mil)(1 + (.09/4)) = $5.112.500

Exchange the $5 mil. at the spot exchange rate to get (35 mil)(1.82) = 9.1 mil DM,

Invest the 9.1 mil. DM for three months. In three months time. the investment will mature to a value:
(9.1 mil)(1 + (.05/4)) = 9.213.750 DM

Sell the maturing value of the DM investment for US dollars using a three month forward exchange
contract. At the quoted forward exchange rate of 1.8, the DM investment will produce
(9.213,750/1.8) = $5.118.750

In three months time, the DM investment will mature and the proceeds delivered on the forward

exchange contract. The proceeds of the forward contract will be used to settle the maturing three
month loan producing an arbitrage profit of $5.118,750 - $5.112,500 = $6250.

b) If the US interest rate is 10%, instead of 9%, then the cost of the US$ borrowing would be (5
mil)(1 + (.1/4)) = $5.125.000. Because this exceeds the covered retum which could be received on
the DM investment. the short arbitrage would not be profitable. However, in the absence of

transactions costs, it would now be possible to do the long arbitrage, which would involve borrowing
in DM and investing in the US. In this case the profit would be $5.125.000 - $5.118.750 = $6250.

¢) The presence of a $7000 transaction cost would prevent either the long or the short arbitrage from
being executed. This illustrates the point that covered interest arbitrage only provides upper and lower
boundaries on the available combinations of interest rates and exchange rates that are consistent with
absence of arbitrage at a specific point in time.

NOTE: In actual practice, the presence of transaction costs dictates that the spot and forward
transactions will combined into one transaction. a foreign exchange swap.
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Figure 4.4 Selected Foreign Exchange Rates

CROSS RATES

Canadian U5 Britsh  German Japanesa Swiss French  [Dich  Hakan

doliar diosllar pound mark YETY franc tranc  gulkder fa
—_—
Canada dollar —— 13797 L1283 08735 0073510 1.0352 02550 AT Q.o00ETs
LS. diodlor 0.7248 —_ 15430 063N 00086 0.7510 C.1848 15637  0.000E34
British powrd 04597 06481 —_— 04103  0.006333 0.4B5T 0.1158 03653  0.000411
German mark  1.1448 15795 248372 — n.os5E 11853 02315 0890 0001002
Joapanese yen | T31.48 1nay 156,42 118 — 7614 18.74 8714 D.0s4AZ
Swiss franc 09651 13315 20545 08430 G335 — 02451 0.7505  0.000544
French frane AFHE 4105 8.3436 3.4255 D0ETI3 40635 _— 025 0.0034m
Dutch guilder  1.2858 1.7741 27374 11232 0.M7500 13324 03275 — 0.001125
Malian lira 114256 157660 2433.03 9384 15554086 118423 251,43 Bﬁﬂm —_—

Mic-market rates in Toronto at noon, Aug. 8, 1994, Prepared by the Bank of Montreal Trea-

sury Group.
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ree:

v, s1Us, 51 Ldn Cdn $ Us.$
nCdn% = nUSS~=| Coumty Currency  perunil per unit
U.S./Canada spot 13097 07248 Fijl Dodlar 08548 0,652
1 month torward 13808 0.7242 Finland Markka 02652 0.152%
2 months forward 1318 07237 Francs Franc 02559 . DaB4s
3 months torward 13327 0.7z32 Gresce Drachma  (UDOSTE 000419
& moniths forward 13852 07214 Hong Kong Dodlar 0178 0524
12 momths farward 13973 07957 | Hungary Forint 001258 0.00972.
3 yonrs forward 1.8457 06917 lesland Krona g2 0.axa
5 yasrs lorward 1417 06704 | India Rupee 004257 Q.03187
7 years lorwand 15672 0.6401 Indonesta Ruplah DUD00E3E 0000461
10 years forward 15547 k6043 | Ireland Purt 21068 15870 |
Canadian dollar High 13083 0.7644 Isreel H Shekel 0451 03264
tn 1584 Low 13990 B7148 | Raly Lira 0000875 D.O0GS34
Average 13712 17293 | Jamaka Doliar 004415 .0200
Jordan Dinar 15852 14388 |
Can § us s Lebanon Pound 0.0008245 0.000597
Country Currency unit unit Luzembourg Franc 004243 0.03077
il - Malaysls Ringght 05345 03874
i Poimnd Mexico HPeso 04074 02453
B-?:;..ﬂ.. forward Eg: :ﬂ Hatheriands Gullder 07777 0.5837
2 months forward 21297 15412 | New Zasland Doltar  0.8340 06045
3 morths forward 21297 1.5402 L‘m m glﬂ% uﬂﬁ
& months forward 21320 15380 : :
12 months forward 21388 15304 | Phillppines Pesa 005278 003824
Germany Wark 08738 gz | Poland Doty COOCOSTE 00000437
1 month forward 08739 ey | Forfugal Escudo  0.0O0RSS 0.006:
1 months torward 0.8751 06329 | Aomania e ¢.00c3 0.0006
& morhs forward CATET 0E;my | Aussia Ruble 0000657 0.000473
12 months forward 0.8891 0633 | Saud Arabia Riyei 03673 0.2667
Japan Yen G350 0009864 | Smgapore Doller  0.9164 0.6642
1 month forward 0013550  000gsss | Slovedda Koruna  [.0437 00517
o Doogzn | Sowth Africa Rand 03821 02770
: m: 1::33 o.m% g_mmm South Korea Won LOMTIe 0001245
12 months forward eot4ztt oo | Speln Pesela 00062 0.00770
Algera Dlnar 00435 {6 Sudan Crinar 0.0445 0.0322
Antigus, Grenada Sweden Krona (1787 01295
and SL Lucie ECDolar 05119 eyl Switzeriard Franc 100552 07510
Argentina Pews 1.33208 10070 | Talwan Dollar 00524 00380
Austraka Dollar 10213 07402 | Thaliand Baht £.0553 0.0501
Austria Schillng 012403 posgeg | Trinided, Tobago Doliar 02475 01734
Bahamas Dollar 14797 10000 Turkey Lira 0.0000441  0.000032)
Earbados Dellar 06933 05025 Veneruela Bollvar  0.D0812 0.0058%
Belglum Frane 1.04745 0BT Zambla Kwacha  0.002080 .05
Bermuda Dollar 13797 1000 | European Currency Unk 15701 12108
Braxzll Real 1509519 1.084042 Specisl Drawing Right 1.9950 144850
Bulgaria Lev 0.0258 0.087
Chile Posa 0003281 0.002778 Tha U.S. dollar dlosed at 513772 in lerms of Cansdlan
China Renminki 01604 01462 | funds, down 50.0095 trom Fridey. Tha pound sterling
Cyprus Pound 2E744 o | cdlesed al 1120, down S0MMB2
Czech Rep Xoryne  0.0490 00355 In New York, the Canadlan dollar closed up $0.0050 s
Denmark Krona 120 0.1609 W76 ferms of US. lunds. The pound stering was
Egypt Pound 04075 02354 | down 50.0026 ko $1.539%.

Vlail, Monday. August 8, 1994,
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Exchange Rates and the Domestic Country

» To implement the covered interest parity condition it
IS necessary to identify which country is the domestic
and which is the foreign. (See RSD, Fig. 4.2)

» Observe that FX rates can be quoted in ratio form either
as $US/$C = .7497 or $C/US$ = 1.3339 — the currency
on top in the FX ratio is the domestic currency

» Note: different methods are used to quote the FX rate
(e.g., in East Asia the convention is reversed).
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Figure 4.9 Money Market Interest Rates

MONEY RATES

ADMINISTERED RATES
Bank of Canada 5.70%
Canadian prime 7.25%

'MONEY MARKET RATES
{for transactions
of 51-miilion or more)
Fmo. T-hilliwhen-issued) 558%

1-month treasury bills 521%
2-month treasury bills 5.40%
3-month treasury bills 5.50%
6-manth treasury bills 6.10%
1-year treasury bilis 1.20%
10-year Canada bonds  9.03%
30-year Canada bonds  9.18%

1-manth banker's accept 5.46%

2-month banker’s accept. 556%

J-manth banker's accept. 561%
Commercial Paper (R-1 Low)

1-maonth 560%
2-month 568%
3-rmonth 573%
Call money 5.25%

Supplied by Dow Jones
Telerate Canada

UNITED STATES

NEW YORK (AP) — WMoney
rates for Monday as reported by
Telerate Systems Inc:

Telerate interest rate index:
4.820

Prime Rate: 7.25

Discount Rate; 3.50

Broker call loan rate: 6.00

Federal funds market rate:

High 4.375, low 43125, lasl
43125

Dealers commaercial paper:

30-180 days: 4.48-5.15

Commercial paper by fi-
nance company: 30270 days:
443471

Bankers acceptances cealer
indications: 3 days, 445 60
days, 4.64; 90 days, 4.77; 120
days, 4.86; 150 days, 505, 180
days, 5.12

Certificates of Depasit Pri-
mary: 30 days, 3.40; 90 days,
3.85; 180 days, 4.23

Certificates of Deposit by
dealer: 30 days, 4.47; 60 days,
467 90 days, 480, 120 days,
491; 150 days, 5.12; 180 days,
521

Eurcdollar rates: Overnight,
4.25-4.375; 1 month, 4.50-4.5625;
3 months, 481254875 6
months, 52353125, 1 year,
57558125

London interbank Oflered
Rate: 3 months, 4.75; 6 months,
51875; 1 year, 5.5625

Treasury Bill auction resuits:
average discount rate: 3-month
as of Aug. 8: 443; &month as of
Aug B 493

Treasury Bill, annualized rale
on weekly average basis, yield
adjusted for constant maturity,
1-year, as of Aug. 1: 551

Treasury Eill market rate, 1-
year. 5.29-527

Treasury Bond market rale,
30-year: 7.53
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The Short Arbitrage Condition

o T'he short condition refers to borrowing in the
domestic currency and lending offshore, fully
covering the currency exposure.

The arbitrage profit function for the short arbitrage:
B.(0) = F(0,1){$Q/S(0)}(1+r*) - Q (1+r) <0

Here, ris a borrowing rate and r* is a lending rate.
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Figure 4.5: Short Covered Interest Arbitrage Trade

At =0

US asset Exchange Market Foreign (Canadian) asset
Borrow $Q for Buy $0Q/5(0) Canadian Invest $Q/5(0) for 1 year
1 year at r(0,1) dollars. spot at r*(0,1)

Sell (80/5(0))(1+r¥*(0,1)) Canadian
dollars forward at F(0,1)

At r=1 Use the funds from the maturing foreign asset to settle the forward exchange
position by paying the foreign currency and receiving US dollars. Use these
dollars to settle the US dollar loan.

where: F(0,1)=the 1 year forward exchange rate in US direct terms: S(0) = the spot exchange rate 1
US direct terms: #(0,1) = the domestic (US) mterest rate on a 1 year zero coupon security (quoted on a
365 day basis): r*(0,1) = the foreign (Canadian) one year interest rate (quoted on a 365 day basis).
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The Long Arbitrage Condition

» The long arbitrage involves borrowing offshore
and investing domestic, fully covering the
currency exposure.

» The long arbitrage condition is:
Bi(0) = Q (1+y) - F(0,){3Q/S(0)}(1+y*) <O

Here y Is an investing rate and y* is a borrowing
rate.
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Foreign Exchange Swaps

» The discussion of covered interest arbitrage
assumes that the trader will do a spot
exchange transaction and (simultaneously) a
forward exchange transaction to cover the
future currency exposure

» As discussed in Lecture 2 (see RSD, Fig. 1.4)
In practice, to reduce transactions costs,
these two trades are done as one trade
known as a foreignh exchange swap.
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Figure 4.7: Short Forward-Forward Arbitrage

Ar =0
US (Domestic) Market Exchange Market Foreign Market
Borrow $Q(1+r*(0,N)) Sell US$ forward Borrow (8Q/F(0,N))(1+¥(0,N})

at 7(0,T) OS(1+r¥(0,N))(1+r(0,N)) at 7*(0,N)

at F(O,N)

Invest Q8(1+r*(0,N)) Invest ($Q/F(0,N))(1+r(0,N))

at #(0,N) at r*¥(0,T)

Buy USS$ forward
(SQ/F(0,N))(1+r(0,N))(1+r*(0,T))
at F(0,T)

At =N

The US investment will mature to give $Q(I+r*0,N))(1+r(0,N)) that is used to deliver on the forward
position that matures at t=N. The amount of foreign currency received will be
($O/F(O,N)(1+r*(0,N))(1+r(0,N)) which 1s the amount owing on the foreign borrowing maturing at
t=N. The cash flows at =N all cancel.

At r=T

The T period foreign nvestment will mature to (8Q/F(0,N))(1+r(0,N)){(1+r*(0,T)). This amount is
delivered against the forward contract to obtamn USS$ which can be used to settle the loan. The
resulting US$ cash flow will have to be less than or equal to the maturing value of the USS$ T period
loan 1n order to ensure absence of arbitrage opportunities.
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Covered Interest Parity

» QObserving that the long (short) arbitrage condition
bounds the forward rate above (below), imposing
perfect market assumptions produces the covered
interest parity condition:

F(0,T) =1+r(0,T) S(0)
1+ r%(0,T)

» Exercise: Solve this equation for r(0,T) on the lhs to
provide a more revealing connection to the terminology
‘covered interest parity’.
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Solving for the Covered Parity Condition

The solution demonstrates that the domestic interest rate
*rgo, T;) is equal to the fulgl hedged foreign rate interest rate
0,T)) where the second term on rhs is the cost of hedge

FO.T) = 1 = r0,7) S0) - FO.D _ 1 +r01)
1 + r (0.1 S(0) 1 + r(0.7)

FOO) _,_1+-r0D _, _ FOD _,__1+r0D _1-+r«0D
S(0) 1 = r (0,7 S(0) 1 = r* 0 1 +r*0,7)
FOD _, _r0D - r' 0D _ FOT) - S0
S(0) 1 = r*0,7) S(0)

. . F(0.T) - S(0)
- 0.7 = 07 (1 + 0,
rn0.7) = r(0.7) - (1 + r(0,7)) SO
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What is the ic(0,7-N) for CIP?

F(O,T) =

L+ rO0T-N) pony — |1« 207N ) pon
| + r"(0.T-N) I + r"(0,.T-N)
( . _ sy T
L, LerOT-N) 1+ OT-N)| gy
k | + r*(0.T-N) 1 + r(0.T-N)
( *
| + r-r F(O.N) = = (1 + 8) F(O.N)
h | + r*(0,T-N)
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Contango versus Backwardation in
Currency Future and Forwards

For F(0,T) = (1 + 2) F(0,T)
If r(O,T-N) > r*0,T-N) then 2 > 0 and futures
price term structure is in contango for CME
futures prices (where US is the domestic)

Example: US rates are above Yen rates

If (0, T-N) <r*0,T-N) then 2 > 0 and futures
price term structure is in backwardation

Example: US rates are below Aussie rates
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Australian Dollar Futures View Another Product -
Settlements

Quotes Settlements Volume Time & Sales Contract Specs Margins Calendar

Futures Options

Trade Date: Wednesday, 31 May 2017 (Final) +~

All market data contained within the CME Group website should be considered as a reference only
and should not be used as validation against, nor as a complement to, real-time market data feeds.
Settlement prices on instruments without open interest or volume are provided for web users only and
are not published on Market Data Platform (MDP). These prices are not based on market activity.

Estimated Prior Day Open

Month Open High Low Last Change Settle Volume Interest
JUN17 .7458 TJ473 7422 7430 -.0031 7432 88,031 125,43
JLY 17 7440 .7469B T420A .7425A -.0031 7429 56 49!
AUG 17 .7445 .7466B 7418A 7422A -.0031 7426 14 3
SEP 17 7450 .7463B 7413 .7419B -.0030 7423 953 2,95!
OCT 17 - - - - -.0030 7421 0 (
DEC 17 7413 7449B .7409A 7413 -.0030 7415 78 151
MAR 18 - - T412A 7412A -.0030 7408 0 [
JUN 18 - - - - -.0030 7402 0 14
SEP 18 - - - - -.0030 .7396 0 l
DEC 18 - - - - -.0029 7391 0 l
MAR19 - - - - -.0029 7385 0 (
JUN 19 - - - - -.0028 7379 0 l
SEP 19 - - - - -.0028 7370 0 l
DEC 19 - - - - -.0028 7360 0 (
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Sample Final Question

O

On March 1, 1990 the spot and 3 month forward rates
for the Canadian dollar (per US dollar) were $1.1922
and $1.2072 respectively. What "risk-free" discount
rate on U.S. dollar instruments would be consistent with
the interest-rate-parity theorem if the 3 month
(annualized) risk-free rate on Canadian dollar
iInstruments was 13.10%"7

Use the CIP equation to solve. Remember that US

discount rates have to be converted from the true yield
(this is BUS 315).

Jump to first page <:||fl>
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