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Abstract

Derivatives markets in Chile and Brazil play a large and growing role
in their financial markets and overall economic activity. Of special
importance is Chile’s over-the-counter market in foreign exchange
derivatives which has become an established market with dealers, high
liquidity and low bid-ask spreads. These derivatives markets have
helped many firms lower their risks and lower their borrowing costs.
At the same time, they pose new challenges to the stability of Chile’s
economy. This report focuses on Chile, and to a lesser extent on Brazil,
to provide an analytical description of the growth of derivatives
markets and an economic analysis of their role in the economy. The
first part includes a discussion of the various derivatives instruments,
the different market participants and the manner in which prices are
determined in these markets. Also included in this descriptive analysis
is a discussion of Chile’s regulatory framework for derivatives and
how they have shaped the growth and stability of the markets. The
second part of the report includes an economic analysis of what
derivatives markets mean for the cost and risk of foreign borrowing,
the stability of international capital flows, pro-cyclical linkages to
exchange rate movements, the use of derivatives in certain hedge fund
investment strategies, and the potential risks to the stability of Chile’s
financial markets. Using a unique data base of derivatives’ daily open
position for Chile, provided by the Central Bank, we analyze their
impact on the exchange rate during particular periods. It also includes
a discussion of derivatives’ use in speculative flows between Chile and
Brazil.
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Introduction

In order to properly introduce the subject of derivatives markets before
commencing to analyze their role in the economy, this report will
provide an extended description of these markets. Part I of the report
then offers a brief comparison of derivatives markets in Brazil and
Chile, followed by a detailed analytical description of Chile’s
derivatives markets and how they operate.

The analytical description in Part I explain the importance of
derivatives markets, the structure of those markets and how they
operate. The structure of the markets includes the role of derivatives
dealers, brokers, end-users or customers and any bilateral or
multilateral trading facilities. End-users can be hedgers or speculators,
and these include pension funds,' exporters, importers, hedge funds
and unknown others. Part I will also briefly describe the role of
regulation in these markets. All together it is hoped that the picture
painted in Part I will prove useful to policy makers, the media and
scholars to better understand the changing character of Chile’s
financial markets.

Part II will provide a policy analysis of various issues raised by
the growing role of derivatives markets in the Chilean economy. This
will include an analysis of their interaction with exchange rate
fluctuations, response to external shocks, whether or not their impact is
cyclical, how they deal with capital surges and droughts, and how they
serve as conduit for certain hedge fund investment strategies.

1

The term pension funds is used throughout the paper to refer to "fondos de pensiones" which are privately owned retirement funds
that are different from the private, employer provided pension funds in the US.
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As often is the case, there is a caveat. Some derivatives markets are non-transparent, and
Chile’s over-the-counter derivatives market suffers from this fate. It is therefore not possible to
make assurances that the picture is 100% complete. This work does nonetheless reflect a great deal
of information collected from a wide array of sources. This includes very valuable data from Chile’s
Central Bank, its bank superintendent authority, its pension fund regulatory agency and the Bank
for International Settlements (BIS).> It also includes many hours of interviews with senior
representatives from foreign banks, local Chilean banks, ‘investment companies’, pension fund
managers, independent financial consultants, bank regulators, central bank staff and managers, and
pension fund regulators.

Banco Central de Chile or BCCH, Superintendencia de Bancos e Instituciones Financieras or SBIF, and Superintendencia de
Administradoras de Fondos de Pensiones or SAFP.
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Part |

1. The importance of derivatives markets

Derivatives markets serve two important economic purposes: risk
shifting and price discovery. Risk shifting —more commonly called
hedging— is the transfer of risk from one entity who does not want it
to another entity that is more willing or able to bear it. Derivatives
trading can help determine or ‘discover’ the price of certain assets,
commodities or types of risk that would not otherwise occur because of
transactions costs, dispersion of markets for the underlying item or the
conglomeration of many risks into one whole asset. One of the most
important price discovery functions is the determination of the price of
the underlying item, e.g. an exchange rate, over time. Derivatives
markets can serve to determine not just spot prices but also future
prices (and in the case of options the price of the risk is determined).

Risk shifting is important for a variety of economic agents.
Importers and exporters hedge their foreign exchange exposure so that
their importing costs and exporting revenues became less volatile.
Firms borrowing in foreign markets hedge the local currency value of
their hard currency debt payments. Of special importance for the case
of Chile are the pension funds who invest a substantial share of their
assets abroad and then hedge the value of these foreign currency assets
back into pesos. Lastly, there are hedge funds and other entities that
might use derivatives markets for investment strategies such as
profiting from the large interest rate differential between Chile
and Brazil.
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One of the implications of efficient risk shifting is the ability to raise capital more cheaply in
capital markets. The development of Chile’s cross-currency swaps market has enabled some large
corporations and banks to lower their cost of borrowing without increasing their exchange rate risk.
They borrow abroad in hard currency at interest rates lower than in Chile, and then use derivatives
to shift out of foreign currency exposure and back into peso liabilities at an effective peso interest
rate that is lower than borrowing directly in the Chilean capital market.

Table 1 shows the outstanding amounts of derivatives at year end 2005 and the trading
volume for the year 2005.

Table 1
SIZE OF CHILE'S DERIVATIVES MARKETS, 2005
(billions of US$)

Outstanding Amount Trading Volume

Commodities 15.9 18.4
Copper 15.8 18.0
Interest Rate 11.0 5.9
Fixed rate 6.7

Foreign Exchange 24.4 382.8
Local 2543
External 128.4
Total amounts 51.3 407.1

Source: Central Bank of Chile.

The efficiency of derivatives markets in discovering prices and providing risk shifting
functions is linked to their liquidity and trading volume. For this reason size matters, and the size of
Chile’s derivatives markets is large and growing rapidly. Annual trading volume in foreign
exchange derivatives —the largest segment of Chile’s derivatives markets— increased from $113
billion in 1998 to $383 billion in 2005. That amounts to a 240% increase, and the trading volume
for the last quarter of 2005 was at an annual rate of $419 billion which amounts to a 31% rate of
growth from the last quarter of 2004.

Central Bank data shows that daily trading volume in the foreign exchange derivatives
market to be $1.7 billion in the formal market alone. This does not include the “informal market”
and it does not include off-shore transactions or transactions between residents who are not
registered as part of the formal market because they are not subject to the reporting requirement of
the formal market.

Chile’s interest rate derivatives market, in relation to the size of the capital market, is also
large and growing. Outstanding amounts of interest rate derivatives grew from $4.7 billion at
the end of 1998 to $11 billion for 2005. That represents a 136% increase over the seven year period
—although most of the increase came in the first few years.

Commodity derivatives grew at a comparably much faster rate. The vast majority of
commodity derivatives are based on copper although the data also shows some trading in
derivatives on gold and silver. The outstanding amount of these derivatives grew from $2.38 billion
in 1998 to $15.9 billion in 2005 —a 569% increase. Most of this growth occurred in just the last
three years as outstanding amounts ranged between $2 billion to $4 billion until 2002.

As a point in comparison to the large presence of derivatives in the Chilean economy, the
following table 2 illustrates how the outstanding amounts and trading volume compare to other key
financial and economic stocks and flows.

10
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Table 2
COMPARISON FIGURES FOR CHILE, 2005
(billions of US$)

FINANCIAL STOCKS

Derivatives outstanding 51.3
Domestic credit 88.0
Money stock (M2) 44.8
International reserves 16.9
Market capitalization (2004) 1171
Total foreign debt 46.5
Net stock of foreign investment 57.8
Gross stock of foreign investment 81.8
OUTPUT AND INVESTMENT FLOWS

GDP 115.2
Exports 40.6
Imports 32.6
Net direct investment flows 6.2
Net portfolio flows -2.9

Source: Central Bank of Chile and International Financial Statistics.

2. Comparison of Chilean and Brazilian derivatives markets

In order to help put the descriptive analysis of Chile’s derivatives markets in some context, it is
useful to compare it with that of Brazil.

The first and most apparent difference between the two countries’ derivatives markets is the
development of Brazil’s derivatives exchanges.

Derivatives trading in Brazil can be traced back to 1917 when derivatives on agricultural
products —mostly coffee and cotton— were traded on the Bolsa de Mercadoria de Sdo Paulo
(BMSP). A greater variety of agricultural futures were added starting in the 1970s, and the
1980s witnessed a tremendous period of growth and innovation with the introduction of new
derivatives contracts.

Innovation was not limited to agricultural derivatives, but with the introduction of new
derivatives exchanges came the introduction of futures and options on financial instruments. In
1979, Brazil’s two stock exchanges (both the BOVESPA and BVRJ) started trading futures and
options on individual stocks. The BMSP then added futures on gold to their agricultural futures in
1980. The Brazilian Futures Exchange (Bolsa Brasileira de Futuros-BBF) was created in 1983 and
offered trading in futures and options on stocks and stock indexes. Next in 1986, the Bolsa de
Mercadorias e de Futuros (BM&F) was created to trade forwards and futures on gold and futures on
stock indexes.

Thus by the end of the 1980s there was direct competition between three derivatives
exchanges that were trading similar products —competition in a business where there is a natural
monopoly because trading volume gravitates to liquidity which adds to the most liquid market and
drains it from less liquid markets.’ By 1997 the three exchanges had merged to form a single futures
exchange with the old initials of BM&F but with a new national name of Brazilian Mercantile and
Futures Exchange. Also following this economic logic, the stock exchange in Rio (BVRL) merged

Trading operations such as bucket-shops and electronic communication networks (ECNs in the US) sometimes continue to exist
because they ‘steal or borrow’ the price discovery that occurs on the liquid exchange.

11
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into the BOVESPA in Sdo Paulo to form a single national stock exchange (which also trades some
derivatives instruments).* These two exchanges are now amongst the largest derivatives exchanges
in the world.

Table 3
BOLSA DE MERCADORIAS & FUTUROS

DERIVATIVES PRODUCTS TRADED ON THE BM&F

Agricultural: forwards, futures and options

Live cattle
Feeder cattle
Sugar
Coffee, Arabica and Robusta-Conillon
Ethanol
Soy beans
Corn
Gold: forwards, futures and options
Stocks and Stock Indexes, including Brazil 50 index and IBOVESPA
forwards, futures and options
Interest Rates: forwards, futures and options
External debt of Brazil
Inter-bank deposit rate
Inflation rate
Foreign Exchange: forwards, futures and options
US dollar, EURO and US dollar volatility
Carbon Emission Credits

Source: BM&F Clearing House.

Further market development involves the role of BM&F as a national clearing house for
currency, bonds, other assets, commodities and carbon emission credits. It also offers a range of
types of derivatives contracts that include forward, futures, options, flex options and swaps. It
recently opened an electronic trading platform that allows small market participants to trade on the
exchange by offering them smaller sized contracts called ‘minis’. Today the vast majority of
derivatives contracts traded on the BM&F are on interest rate products while those on exchange
rates are a distant second.

In addition to this development of its exchange traded derivatives markets, Brazil also has
developed a robust over-the-counter (OTC) market. The Bank for International Settlements (BIS)
offers scant data on derivatives markets in developing countries, and those in Brazil and Chile are
no exception. Based on available data, the BIS reports that daily trading volume in foreign
exchange derivatives is roughly the same in Brazil as in Chile —$1 billion per day.” On the other
hand, the BIS reports that Brazil also has roughly $1 billion per day in OTC trading in single-
currency interest rate derivatives.

In comparison to the $2 billion a day in average daily trading volume on OTC markets in
Brazil, the BM&F clearing house reported that on a recent day there was $31 billion in trading
volume on the exchange.

The authors are indebted with Carlos Mussi for his historical account and analysis of Brazil’s derivatives exchanges.
Note that figure is in contradiction to currency data from the Central Bank of Chile.

12
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The US Futures Industry Association’s most recent global survey of derivatives exchanges
shows that Brazil’s BOVESPA and BM&F rank as the 8" and 10™ largest in the world when
measured by the number of derivatives contracts traded. BM&F’s futures contract on the overnight
inter-bank loan rate was ranked tenth in the world based on the number of contracts traded.’

One of the key distinctions between the exchange traded derivatives and the OTC market is
that the exchanges have a clearing house. Clearing houses serve several very important functions.
First they raise the credit quality of trading throughout the entire market. Raising the credit quality
or trading counterparties serves both to improve the systemic stability of the market and allows
small market participants to trade with the major financial institutions because they all must trade
with collateral (also known as margin) instead of relying on capital. Secondly, the clearing house
facilitates the post-trading process. This first involves trade confirmation, then position netting, then
the efficient management of collateral (margin) and lastly the settlement of payments and deliveries.
The recent scandal of the credit derivatives market in New York involving long delays in the
confirmation and clearing of credit derivatives trades is in sharp contrast to the functioning of a
clearing house which settles daily and payments are made promptly —in the Brazilian case on a
T+1 basis through the central bank.

Brazil’s BM&F exchange’s clearing house also serves to register OTC derivatives. This is
critical for establishing the legal certainty of the trades as well as creating detailed market
information that can improve transparency and be used by authorities for market surveillance.
Sometimes the clearing house acts as a guarantor of the OTC contracts, and sometimes it acts only
to register them.

Thus Brazil’s derivatives markets are comprised of both exchange traded and OTC traded
derivatives, while Chile’s market is comprised entirely of OTC markets.

3. Derivatives instruments

A good general definition of a derivative is the following.

A derivative is a financial contract whose value is derived from an underlying asset or
commodity price, an index, rate or event. They commonly go by names such as forward, future,
option, and swap, and they are often embedded in hybrid or structured securities.

The main types of derivatives include forwards, futures, options and swaps. They can be
combined with one another, such as swaptions or options on futures, and they can be combined with
securities to form ‘hybrid’ instruments or structured securities. Futures and options are traded on
exchanges where a centralized trading floor or platform allows for everyone in the market to trade
on a multilateral basis. It is considered multilateral because everyone can see everyone else’s quotes
and execution prices. Derivatives exchanges are usually regulated and have a clearing house.

In contrast to exchange trading, forwards, swaps and options are traded over-the-counter
(OTC) in bilateral derivatives markets where one or more dealers serve as market makers. These
markets do not have a central trading floor or platform, and they are often unregulated. All of
Chile’s derivatives markets are organized as OTC markets and the foreign exchange derivatives
markets are subject to some degree of regulation for its role in the formal foreign exchange market.

The forward contract is the most basic of derivatives contracts. Its use dates back to the third
millennium B.C. in Mesopotamia, and it is currently the predominant contract used today in Chile’s
OTC derivatives markets (see Swan, 2000).

Futures Industry Association, survey for January-February 2006.

13
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By far the most prominent derivatives instrument traded in Chile’s derivatives markets is the
forward contract on foreign exchange. A forward is the obligation to buy (or sell) a specified
quantity of a specified item at a specified price or rate at a specified time in the future. Consider the
following example. Firm X enters a forward contract with firm Y on January 1 to sell Chilean pesos
(CHP) forward for US$1 million (or in other words buys dollars with pesos) at 600 pesos per dollar
($0.001667) for delivery on April 1. On the settlement day, firm X will transfer CHP600 million to
counterparty Y and will receive in return $1 million. The transaction will represent a gain for firm X
if the spot exchange rate at the time of settlement, the price of pesos expressed in USS$, is lower than
the contracted price of $0.001667. A higher spot price or exchange rate would represent a loss for
firm X. A forward contract does not necessarily require any transfer of funds, currency or collateral
between the counterparties at the origination of the transaction. Counterparties can arrange for
collateral to be used to assure that the other side perform on the contract. In the above example, no
transfers occurred until the April 1* date.

Making delivery, or receiving the delivery, of foreign currency as part of foreign exchange
forward trading is sometimes unnecessary, expensive, inconvenient or subject to taxation or capital
controls. In order to avoid the unwanted transactions costs, derivatives market participants
sometimes trade foreign exchange forwards that are “cash settled” in one currency. These are
known as non-deliverable forwards (NDF). The NDF market in Chilean peso-US dollars has
developed in off-shore markets —mainly in New York and London. An NDF performs the same
risk shifting functions as a normal forward contract, but it is settled by a single payment in
USS that is equal to the US$ value of the difference between the forward rate and the spot exchange
rate on the terminal date of the contract. It functions like a conventional forward contract, but
instead of paying pesos for dollars, the losing side pays to the winner the dollar amount of the gain
on the contract.

Consider the following example. Firm X enters a 90-day NDF to sell CHP forward for US$ 1
million at $0.001667 in order to hedge a future payment on foreign debt or for imported
merchandise. The contract is settled on the 90th day, and the spot exchange rate turns out to be
$0.001515 (or 660 pesos to a dollar). The price of pesos has fallen by $0.000152, and so firm X
—the short seller of pesos— will receive gains on the NDF. The amount will be equal to
US$90,900 or the savings of CHP 60 million valued at the new exchange rate of $0.001515. That
gain is paid in USS$ by the long side of the forward (the purchaser of pesos).

The current daily trading volume in the NDF market in Chilean pesos is estimated to be $0.4
billion. There are no reporting requirements for this portion of Chile’s derivatives market —if one
can refer to it as Chile’s since it is off-shore— and so these figures are only estimates. The NDF
market interacts closely with the deliverable forward market in Chile. When dealers in the NDF
market lay-off their exposures with transactions in Chile’s “formal” foreign exchange market then
that transaction is subject to reporting requirements and will then be included in official figures.

Another important type of derivative instrument in the Chilean market is the cross-currency
swaps (CCS). It is also known as a foreign currency swap and is distinct from the foreign exchange
swap. CCS are designed to exchange a stream of payments in one currency for a series of payments
in another currency. The stream of payments is generally chosen to match that of a bond or loan. In
that case the CCS is an exchange of interest rate and principal payments equivalent to a fair trade of
a dollar bond for a peso (or UF) denominated bond of the same maturity. It amounts to a fair trade
of a US$ bond with a coupon rate of x% for a Chilean U.F. bond with a coupon rate of y%. The
interest rate payments may be based either on fixed or floating interest rates.

A typical example of a 10-year CCS exchanges fixed Chilean U.F. peso payments for
variable US dollar payments. The dollar payments are typically equal to LIBOR plus a spread, the
U.F. peso payments are usually at a fixed rate, and there is a final exchange of pesos for dollars

14
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reflecting the principal payments. The CCS against US dollar LIBOR is “priced” by choosing the
fixed peso rate and the “spread” so that the present value of the contract is zero.

In Chile, the most likely use of CCS by hedgers is to swap floating rate US$ debt obligations,
e.g. those linked to a floating rate such as LIBOR, into a fixed peso or UF rate. Interviews with
representatives from several large corporations in Chile indicate that the CCS has low spreads and
tenors (maturities) of up to 12 years. This allows the market risk on long-term LIBOR debt to be
shifted into fixed rate peso obligations.

Options are another part of the Chile’s OTC derivatives market. An option contract gives the
buyer or holder of the option (known as the long options position) the right to buy (sell) the
underlying item at a specific price over a specific time period in the future. In the case of a call
option, the holder has the right to buy the underlying currency at a specified exchange rate
—known as the strike or exercise price— at a specified time in the future. If the spot market price
of the currency were to rise above the strike, then the holder would be able to exercise the option
and buy at the lower strike price. The value of exercising the call option would be the difference
between the higher market price and the lower strike price. If the market price were to remain below
the strike price during the period when the call option was exercisable, then the “out of the money”
option would not be worth exercising and it would expire worthless.

In the case of a put option, the option holder has the right to sell the underlying item at a
specified price at a specified time in the future. A put option on foreign currency allows the holder to
sell at the exercise price, and thereby to profit if the market price falls. A put option acts as a form of
price insurance that guarantees a floor or minimum price. Like an insurance policy, the price paid for the
option is called a premium. Keep in mind that an exchange rate is the relative price of two currencies,
and so a put on one currency is a call on the other.

Whereas the holder of the option has the right to exercise the option in order to buy or sell at the
more favorable strike price, the writer or seller of the option (known as the short options position) has
the obligation to fulfill the contract if it is exercised by the option buyer. The writer of an option is thus
exposed to potentially large losses. The writer of a call option is exposed to losses from the market price
rising above the strike price, and the writer of a put option is exposed to losses if the price of the
underlying item were to fall below that of the exercise price.

Consider the following example. An importer buys a put option on the Chilean peso against
the dollar with an exercise (strike) exchange rate of 600 pesos to the dollar ($0.001667 per peso).
The notional principal is $1,000,000, it is exercisable over a 6 month period, and the premium is 5%
of the notional principal (i.e. $50,000). If the peso depreciates to 660 to the dollar ($0.001515 per
peso), then the put can be exercised for a gain by selling the pesos (buying dollars) at $0.001667
instead of the lower spot rate.

There is a large variety of different types of options, although it is not certain which are being
traded in Chile. There are path-dependent options such as barrier options (especially knock-in and
knock-out options) and “Asian” options which can be exercised at the average price or the
minimum (maximum) price during the exercise period. There are also options on swaps called
swaptions7which allow the options holder the right to enter into an interest rate swap at a specified
fixed rate.

Due to the non-transparent nature of OTC derivatives, it is not possible to determine exactly
which varieties of options or other derivatives are being traded in Chile’s derivatives markets. There
is evidence from Central Bank data that there are single currency interest rate swaps and forward
rate agreements and there are commodity based derivatives —especially on copper prices.

Additional information about derivatives instruments can be found at “Primers” at www.financialpolicy.org.
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Interviews with representatives from several major corporations revealed that they sometimes
prefer to use options as a means to hedge when they are especially uncertain about the direction of
change in the exchange rate. This is relevant in situations where the peso has experienced an
extended period of appreciation but the continuation of that trend is unlikely. Whereas derivatives
such as forwards or CCS would lock in the value of the peso for a specific period into the future, an
option position would enable a hedger to protect against a fall in the peso’s value while at the same
time avoiding the loss of benefits from an appreciation in its value.

The options market in Chile is substantial and growing rapidly. Its growth has been delayed
because of restriction on the offering of options by banks and restrictions on their use by pension
f