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INTRODUCTION
1. The present report present: the economic theories that explain the role of

derivatives markets and their implications for taxation. Derivatives are
financial agreements whose returns are linked to, or derived from, the
performance of some underlying asszt, such as bonds, currencies and commodities;
derivatives include forward contraczts, futures, swaps and options.

2. Derivatives markets are an integral part of the financial system. They
play an increasingly important :clz in contemporary financial mearkets through
three key economic functions. "he first is risk management. Derivative
securities provide a mechanism thrzugh which investors, corporations and
countries can efficiently hedge :lL:mselves against financial risks. Hedging

financial risks is similar to purchasing insurance; hedging provides insurance
against the adverse effect of variables over which businesses o1 countries have
no control. The second functiorn iz called price discovery. The ability of

derivatives markets to provide infarmation abcut market-clearing prices is an
integral component of an efficient economi.c system. Futures anc option
exchanges widely distribute equilitrium prices that reflect demend and supply
conditions. Knowledge of these prices is essential in order for investors,
consumers and producers to make ir.formed decisions. The third function is

providing transactional efficiercy. Derivatives lower the costs of transacting
in financial markets. As a result, investments become more procluctive and lead
to a higher rate of economic grcwth. Therefore, derivatives bring important
social benefits and contribute jpcsitively to economic development.

3. These benefits explain the zrnormous growth in derivatives narkets, which at

the latest count, amount to more than $35 trillion, not far beh:nd the total
value of securities in the world¢, $48 trillior.. Most of this giowth has
occurred in the last 10 years. Ir. addition, the recent growth :n international
capital flows to emerging market: suggests that derivatives marlets are likely
to play an important supporting rcle in developing economies.

4. Because these financial instruments have developed rapidly prevailing tax
rules are ill-equipped to cope witt the tax problems presented by derivatives.
Tax legislation now lags behind :h:z rapid developments of commercial uses of
derivatives. This has led to wiceértainties in domestic and international tax
treatment, which is unsatisfactuory for both taxpayers and tax administrators.
5. In this context, the role of legislators and regulators is to provide a

supervisory tax environment thal will support a controlled growth in
derivatives. In particular, this report shows that derivatives accelerate the
need to harmonize tax regulatior.:.

6. This report emphasizes the =zconomic Zunctions of derivatives and their
implications for taxation. Many other issues arise when evaluat:ing derivatives
markets, but are outside the scope of this study. A companion nreport will
separately analyse legal and tax issues raisecd by derivatives markets.

7. The report is structured as follows. Section I provides ain overview of
global capital markets. We describe the evolution of world stock markets and

/e
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recent trends in international capital movements. These trends st:ongly suggest
that the financial markets of develcoping countries are poised for ..ong-term
growth, and that derivatives markets will be essential to support this growth.

8. Section II provides an introduction to derivatives and review:s the
evolution of derivative securities markets. We also briefly expla.n the
mechanics of fundamental derivative securities. Demonstrating the economic
equivalence between positions in derivatives and those in underlying cash
securities is essential for taxatior purposes.

sive analysis of the economic role of

{1 to beiter allocation of capital within a
ion of apital, which is essential to
‘ulness of financial risk management

9. Section III provides a compreher
derivatives markets. Derivatives le
country and to an increased accumul:
economic growth. We describe the u

systems and explain why businesses hedge financial risk. We also show how
derivatives markets provide highly wvisible prices that can serve a3 benchmarks
of value.

10. Section IV turns to the subject of the caxation of derivative securities.
Tax neutrality implies that transactions with similar economic puroses should
be taxed equally. Taxation should not: penalize the use of derivatives relative
to underlying cash markets. This section explcres the implications of using
derivatives to hedge commercial positions and to implement synthetic investment.
Withholding taxes are also addressed. Another issue is whether decivatives can
be viewed as potential sources of taxation revenues.

11. Finally, section V summarizes il main results and provides some concluding
comments.

I. THE GLOBAL!.JATION OF CAPITAL MARKETS

A. Trends .n recent capital flows
12. Since the 1980s, international wapital markets have undergone unprecedented
changes. The increased liberalizat.i.cn of finarcial markets has lel to a sharp
growth in the flows of cross-border investmente. From the investors’ viewpoint,
this growth has been spurred by the search for higher returns and iiversified
investments. From the recipients’ wviewpoint, the growth has been spurred by the

pressing need for capital, which is row viewsd as an essential tool for long-
term economic growth.

13. Let us first examine the viewpoint of invescors. In recent yesars, there
has been a marked change in the pe:ception of mutual funds and pension funds
investors, who have become convinced of the beriefits accruing from foreign
investing. A number of studies have shown that. investing in foreign stocks is
beneficial because it helps to reducs portfolia risk. These diversification
benefits can be traced to the fact f:lLat nationel stock markets oftan follow
different cycles - in other words, tl= correlations across national markets are
much lower than typical correlations within markets. These arguments have been
forcefully conveyed to United States o»f Americe pension funds, for instance,
which have now invested $300 billicn of their assets in foreign securities.
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This represents 8 per cent of their total asssts of $4,000 billion, up from
4.5 per cent at the end of 1992. It has been reported that most United States
pension funds have a target of 1%-20 per cent for international :nvestments.
This implies a further capital flcw of $300 billion for United States pension
funds only. Extrapolating this trend to a..l global investors implies capital
flows of hundreds of billiomns of dollars.

14. From the current viewpoint of developing countries, these prospective
capital flows are essential to their economic development. During the 1990s,
more than 50 developing countries have created capital markets. During this
period, 3 billion people have abardoned communism or command-bas:d economies.
Across the globe, eastern Europe, hsia, La-in America and much o Africa need

capital to start or expand their market econcmies. There is also an increased
realization that countries are now competing for a limited pool »f global
capital. China alone, for examp.¢, estimates that it will need :-o raise

$1,000 billion in capital to sat:i.sfy its plarned demand for enerjy over the next

20 years. Paradoxically, developed economies such as the United States and
those of Europe also badly need capital to finance their public sector deficits.

15. These trends are reflected in the changing composition of capital flows
into emerging markets. Figure I breaks down these flows into private and
official flows. Official flows represent offiicial assistance programmes;
private flows represent bank loans, direct investment and portfolio flows. Over
the past five years, the growth of capital fl.ows into emerging stock markets has
been truly remarkable. Capital infllows have increased from $80 billion to more
than $200 billion in 1994. The remarkable aspect of this growth is that it has

been exclusively driven by privats capital fl.ows.

Figure I. Cap:il:al flows intc emerging markets
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16. The structure of private capi:al flows is presented in figure II. As of
the end of 1994, direct investment [where the owner maintains some control over
the corporation, typically defined az more thar 10 per cent ownership) accounted
for $80 billion. Debt inflows amounted to $55 billion. The fastest growth
occurred in equity investments, whicl. amounted to $40 billion last year.

Figure II. Private capital flows into emerging marke:s
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17. In the near future, these flcws are likelv to slow down follcwing the loss

of investors’ confidence due to the Mexican economic crisis. However, unless
the Mexican crisis extends to many other countries, this slow-down is likely to
be only temporary. Institutional .nvestors are still targeting higher
allocations to emerging markets, and developin¢ countries still need capital.

B. Trends irn global capital markets

18. Tables 1 and 2 present a summary of stcck markets in developed and emerging
economies. As of the end of 1994, =ne total capitalization of equities in
developed economies was about $12,:00 billicn. In emerging econories, the total
value of equity markets was only $#%70 billicn.

19. The tables also compare the ex:zent of development of the stock market in
relation to the economy as measure: by the gross domestic product (GDP). These
numbers are aggregated in table 3, which compares stock market capitalization
and GDP across broad geographical :e2gions. Foir the United States, the ratio of

stock market size to GDP is 77 per went. This figure is higher is Japan, at

89 per cent, and lower in Europe, x: 46 per cent. Nevertheless, the table shows
that the relative size of stock markets is wuch lower for emerging countries, at
only 29 per cent of GDP, and it is bound to increase in the future.
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Table 1. Global stock market.s, developed markets:
market wvalue, GDP and derivatives
Stock market
capitalization Annual GDP Irtroduction of
stock index
Bill.ions of dollars futures
Austria 26. 3 i81 rugust 1992
Belgium 80. 3% 211 teptember 1993
Denmark 50.3 134 I'ecember 1988
Finland 26 .7 84 May 1988
France 441 .3 1 253 Zugust 1988
Germany 473 .2 1 713 Movember 1990
Ireland 12.53 22 January 1990
Italy 158 .45 1 008 I.ecember 1994
Netherlands 210.3 314 May 1987
Norway 34.1 98 teptember 1992
Spain 108 .1 478 January 1992
Sweden 122.3 186 Ipril 1987
Switzerland 254 .9 234 Movember 1990
United Kingdom 1 147.1 941 May 1984
Australia 208.2 284 I'ebruary 1983
Hong Kong 245 . 2 105 May 1986
Japan 3 747.9 4 216 ¢.eptember 1988
New Zealand 17.3 44 ¢teptember 1991
Singapore/Malaysia 26%.9 50 March 1993
Canada 303.3 588 May 1987
United States 4 90C.)D 6 378 lpril 1982
Memorandum items:
Europe 3 14%.5 6 859
Pacific 4 488 .5 4 699
North America 5 202.3 6 966
Total 12 837. 5 18 523

Source: Morgan Stanley Capital lnternational for market values
(December 1994), International Monetary Fund for GDP (1993) and Futures Magazine
for date of introduction of stocs index futures.
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Table 2. Global stock mar<ets, emerging markets:
market value, GDP and derivatives

Stock markzt ,
Int roduction of

capitalization Annual GDP ;
stock index
Billions of dollars futures

Taiwan, Province of 160 .: a/

China
Republic of Korea 125.1 331
Thailand 79.7 111 1995
India 65.14 263
Philippines 30.12 54
Indonesia 22. % 145
China 19.1 545
Pakistan 7.0 48
Sri Lanka 1.7 10
Brazil 111 . & 468 February 1986
Mexico 83 .1 376
Chile 44 & 44 april 1991
Argentina 18 7 256
Colombia 11 4 46
Peru 5 : 41
Venezuela 3 L 59
South Africa 137 o 117 1987
Nigeria 2.0 37
Zimbabwe 1.5 6
Turkey 15.2 126
Portugal 1.2 79
Greece 8.0 73
Jordan 2. 6
Poland 1.5 86
Hungary o7 36 1995
Memorandums items:

Far East Asia 511 .5 1 507

Latin America 278 .2 1 291

Africa 141 .2 160

Europe/Middle East 36.4 406

Emerging markets 970 .3 3 364

Source: International Finance Corporation for market values (December

1994), International Monetary Fur.

for GDP (1993) and Futures Magazine for date

of introduction of stock index fitures.

a/ Not available.
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Table 3. @Gl:bal Stock warkets and GDP
Stock market.
capitalization Annual GDP Ratio: stock/GDP
Billions of dollars (percentage)
Europe 3 146 6 859 45.9
Pacific (excluding
Japan) 741 483 153.4
Japan 3 748 4 216 88.9
Canada 303 588 51.6
United States 4 900 6 378 76.8
Emerging 970 3 364 28.8

World 13 808 21 887 63.1

Source: Author’s calculatic:is

20. Along with this growth of primary capital markets, equities, bonds and
loans, derivatives have enjoyed immense success in the last 10 y=zars. Table 1
shows that, without exception, al!l stock markets in developed cointries have an
associated derivatives market in stock index futures. Outside tie United States
and the United Kingdom of Great 3ritain and Northern Ireland, most of these
markets have been created in the .ast five years. Table 2 also shows that these
instruments are severely lacking in emerging markets.

21. Investors, used to efficient derivatives markets in developed countries,
will surely require derivatives :n emerging markets to better maiage financial
risks. As an example of the intsgral role tltat derivative securities now play
in world markets, some large intsrnational irvestment firms will invest in only
those government bonds on which :utures contracts are available. They rely on
the futures markets to help assure accurat2 pricing and as a ris< management
tool. Therefore, it can be expeut:ed that derivatives will experience an
explosive growth in emerging markets. We aow <urn to a more formnal analysis of

derivatives markets.

II. T3 DERIVATIVES MARKETS

22. Derivatives instruments have eajoyed enormous success becausie they allow
users to disaggregate financial ¢ ks, to bear those they can manage and
transfer those they are unwilling to> bear. Derivatives are particularly
effective risk management instrurerts. For taxation purpose it is essential to
review the economic function of liasic derivatives instruments.
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A. Definition of Jerivatives

23. Derivatives are defined as contracts whose value "derives" from some
underlying asset, such as stocks, wonds, currencies or commodities. In their
purest form, derivatives include forward contracts, futures, swaps and options.
These are private contracts. In coatrast with a stock, issued by a company and
purchased by an investor, a derivative contract is created out of thin air, and
is just a private agreement betweern a buyer and a seller that specifies how the
value of the contract evolves over z.me. Trhus. it is a zero-sum came. Every

dollar, or billion dollars, lost Ly one party is gained by the otler.

24. Because the term "derivatives" is so gealeral., it is very important to
distinguish between different sectors of the market. Derivatives can be traded
either on organized exchanges with a physicel location where all trades occur,
or over a decentralized network of financial iastitutions called the over-the-

counter (OTC) market.

25. In addition, some securities sucih as colleteralized mortgage obligations
(cMOs) and "structured notes" are sometimes defined as derivatives:. The
mortgage market is very large, reaching $3 trillion in the United States, and is
fast expanding in other countries ag a means to securitize home-ovmer loans.
Although the pay-offs on these securities is lirked to some under..ying variable,
the primary function of the securiliizs is ta raise capital, unlike derivatives
whose primary function is risk manag:@ment. Tharefore, such secur:.ties are not
covered in this report.

26. In the United States, a wide variety of contracts are traded on organized
exchanges. For instance, wheat futures are traded on the Chicago Board of Trade
(CBOT), currency contracts are trade:d on the Chicago Mercantile E:ichange (CME)
and stock options are traded on thre “hicago Board Options Exchange (CBOE) .

These are all accessible to indiv:duzl investors through any broker. The OTC
market includes all major commercisl and investment banks, and is accessible
only to large corporations or inveat:

B. Basic derivatives instruments

27. There is a whole array of instruments call.ed derivatives, but the majority

constitute variations on three basic instruments: forwards/futur:s, swaps and

options. For tax purposes, it is sential tc analyse the economic relationship

between the positions in these derivatives and those in the under lying assets.
1. ['eowards/futurces

(a) Foward contracts

28. Forward contracts are private agreements :-o exchange a given asset at a
fixed point in the future. The tuarms of the contract are the quaaitity, date and
price at which the exchange will & carried ott. This price, called the forward
rate, can be computed in relation in the spot rate, which is the cash price of
the asset for immediate delivery. Forward cortracts are traded oa OTC markets

/...
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and generally held until expiratior.. Box 1 shows how forward coatracts are
constructed and priced.

Box 1. Pr:.cing forward contracts

To understand the economic imwpl:.zation of a forward contract, consider an
agreement to buy one share (S) of ‘nternational Business Machines Co:poration (IBM) in
one year. Assume the current price cf IBM is $100, and the annual iiterest rate (i)
is 10 per cent. Assume also that I[EIf pays no dividends. An investor has two
alternatives, which are economicaliy equivalent: (a) buy one share >f IBM (convert
$100 into one share) and hold for ane year or (b) enter a forward coitract to buy IBM
in one year. The forward rate is se: so tha: the initial value of taie contract is
zero. Since the contract costs no:hing, the whole amount of $100 caa be invested to
earn $10 interest.

After one year, the two alterna:ives lead tc a position in one share of IBM.
Therefore, their initial cost mus® Lz identizal. This implies that the forward price
(F) for IBM must be $110.

A "syntha:i:s" purchase of an asset
10 per cent
DOLLARS NOW -3 DOLLARS IN FUTJRE
s I $100 F ¢ $110
IBM SHARE NOW =3 IBM SHARE IN FUIURE

Such a transaction, however, ras far-reachking consequences for taxes. It
converts capital gains into income, and unrealized gains into realized gains.

Assume first that the IBM shire is sold at the end of the year for $115. Then
path (a) will generate a $15 capi:al gain on IEM; but path (b) creates two operations:
a loan with $10 in interest, and i gain on the forward purchase of ¢115-$110, or $5.
From an economic viewpoint, that Li, without texes, it is not important how the $15
total gain is generated. However, the tax systen may tax the interest and capital

gain at a different rate, thus crz:ating distortions in the economic equivalence.
Further, if IBM is not sold at th: end of the year, the interest earnings under
path (b) would still be taxed as :dlnary ircone, whereas no tax wotld be due under
path (a).

(b) Futures contracts

29. Futures contracts are akin [ forward contracts, but are standardized and
negotiable. In contrast to forwsrds, which are tailored to cus:omers’ needs,
futures have a limited choice of expiration dates and trade in Zixed contract
sizes. 1In addition, futures offer standardization of counterpa:cty risk, owing

vlearing-hotuse acts as an intermediary in all
ures an active liquid market for futures

to the fact that an independent
trades. This standardization eus

/...
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contracts. Liquidity refers to thsa ability to trade easily a security. As a
result, few futures contracts are neld until expiration. For instance, an
investor who purchased a futures contract can go back to the exclange before
expiration and sell the same contract, thus offsetting the initisl position.
Futures contracts are traded exclus:.vely or. organized exchanges.

2. Swaps

30. Swaps are agreements between two compaiies to exchange cash flows in the
future according to a prearranged formula. Swaps can involve interest rate
swaps, where fixed rate debt is exchanged for floating rate debt, or currency
swaps, where one currency is exchanged agains: another.

31. Payments for interest rate swaps involwve the exchange of intzarest at
regular intervals. Since the notio»nal amount is generally the seme for the two
sides of the swap, there is no need to exchange principal. Morecver, interest
payments are generally netted against each other. For instance, in a

$100 million fixed-for-floating swap, a firm would agree to receive a fixed rate
of 10 per cent against a floating payment indexed to the London interbank
offered rate (LIBOR). If LIBOR wa3s currently 8 per cent, the firm would receive
$10 million, and pay $8 million, {21 a net payment of $2 million only. Swaps
may also involve lump-sum payments :0 compensate for an imbalance: in the value
of interest flows being exchanged.

32. These netting arrangements decrease th: rossible losses in case of default,
and are now spreading to currency 3zwaps. In :the example in box :, the Bank
receives 500 million yen and pays 39 millicn. The net payment, &t the current
rate of 100 yen/dollar, would be %% millior. This netting arrancement
effectively blurs the distinction oetween interest payments in different
currencies.

33. Because swaps involve a seri:«s of future payments, they can se regarded and
valued as portfolios of forward coatracts. Thus they create taxetion problems
similar to those encountered for forward ccntracts.
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Box 2. A currerncy swap

Consider two institutions that wish to borrow in different currencies. IBM, for
instance, wishes to raise 10,000 million yen (100 million at the rate of 100
yen/dollar) over 10 years; the World Bank wishes =-o raise $100 million over the same
period in United States dollars. Respective capital costs (percentage) are given
below.

‘ Yen Dollar
World Bank 5.0 9.5
IBM 6.5 10.0

Note that the World Bank has access to cheapsr capital in the two markets: it
has an "absolute" advantage, using the parlancs of international trade. However,
perhaps because the World Bank has easier access tc the yen market, th2 World Bank has
a "comparative" advantage in issuing yen-denominated debt. Relative t> IBM, its
funding costs are 1.5 per cent cheaper in yen, and only 0.5 per cent caeaper in
dollars. This provides the basis fur i3 swap that will be to the mutual advantage of

both parties. If both institutions isiue funds in their final desired currency, the
total cost will be 9.5 per cent (Woxld Bank) + 6.5 per cent (IBM) = 16.0 per cent. 1In
contrast, the total cost of raising zapital where each has a comparative advantage is
5.0 per cent (World Bank) + 10.0 per c¢:nt (IBM) = 15.0 per cent. The zain to both
parties from entering a swap is 16.0 par cent - 15.0 per cent = 1.0 per cent. For
instance, the swap described below w:uld split the benefit equally between the two
parties.

jwap payments

Yen debt e Swap — Dollar debt
5 per cent (yen)
5 per cent (yen) = 10 per cent (dollars)
€~ World Bank IBM ->

9 per cent (doilars)

=

The Bank issues yen debt at 5.0 per cent, tlen enters a 10-year swap whereby it
promigses to pay 9.0 per cent in dol @ in exchange for receiving 5.0 per cent
interest payments in yen. Its effe:tive funding cost in dollars is tlerefore 2.0 per
cent, which is less than the 9.5 pe: cent it would have paid in dollars. This example
illustrates how institutions use swaps to lower funding costs. Since 1981, the World
Bank estimates that swaps have save:i 5345 million in borrowing costs.

i. Options

34. Options are instruments that give their kolder the right to osuy or sell an
asset at a specified price on or berfore a specified expiration d:zte. Options to
buy are call options; options to sell are put options. Because cptions confer a
right, but not an obligation, the buyer of th: option will exercise the option
only if it creates a profit at expiration.

/...
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35. Since the value of an option at expiratioa cannot be negative:, buying an
option must entail an upfront payment, much like an insurance "pramium". In
contrast, the seller of an option receives the premium, and faces the
possibility of having to make a payment in the future. Options are traded both
on exchanges or OTC markets and involve either cash instruments or futures as
underlying assets. Options on interest rates are called caps or floors, and
their combinations, collars.

36. Options are fundamental instruments - the "quarks" of finance - which can
serve as building blocks for nearly any financial contract. Options are also
very important because they appear, Or hide, in many common assets such as
mortgages, common stocks and convertible debt.

37. To see how an option works, take an opt:ion on a share of IBM which trades
at $100, with-a delivery price of ;100 in cne year. If IBM stays below $100,
the holder of the call will not exercise, since the option is not profitable.
In contrast, if IBM goes to $120, the holder will exercise the right to buy at
$100. He will pay $100 and acquire the stock now worth $120, for an unrealized
profit of $20.

38. More generally, instead of actually buying the asset, it is sufficient to
define a pay-off at expiration. For instance. the contract can specify that it
will pay $20 if IBM trades at $120, and so on. The latter methoc. is called cash
settlement, and is much easier to implement for some assets. Imezgine for
example an option on a basket of a hundred stocks, such as the Standard and
Poor’s (S&P) 100 option traded on CBOE. It would be difficult tco take delivery
of all these stocks. Instead, cash settlemen: simply realizes tle profit from
the exercise without there having tc be physizal ownership of the underlying
asset. From a tax viewpoint, however, cash sattlement creates a realized
profit.

39. Figure III displays the pay-off at expiration from a call option on IBM
stock. The horizontal axis represents the future value of the stock price; the
vertical axis plots the dollar pay-off at expiration. The top panel shows the
pay-off from buying a call option. and the bottom panel shows the pay-off from
selling a call option. Let us say that the market determines that the option
premium is $15. This is a "sunk" <ost, that is, payable whateve: happens later.

40. If prices stay lower than $1:0), the option will not be exercised, and its
cost is the (future) value of $1%. Only if prices were to go above $100 would
the buyer exercise. Also note that the sum of pay-offs from buy:.ng the call and
selling the call is zero, since cytions are private contracts. ‘’he summation of
the two panels is identically ze:«
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Figure II1IL. A call option
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41. Next, figure IV displays the pay-off at expiration from a put option on the
stock of IBM. Here, the option will be exercised if the stock price moves below
$100. Thus large profits or losse: wccur on the down side.
Figure IV. A put option
Pay-off at expiration
40 T~ Prof Buy a put
20 .
"'\l..
ﬂ A‘
0 S i
=20 - Lost premium
-40
$80 $90 $100 $110 $120
40 -
- Sell a put
20- Premium received
0 ...__7.__‘._.
- o
=20 - ’
40 - Loss
$80 $30 $100 $110 $120
Stock price at expiration
42. The graphs are instructive for a number of reasons. First, they show that

positions in forward contracts or .n underlyinc cash markets can bz replicated
by combinations of positions in opticns.
selling a put with the same strike prices and expiration are equivalent to a

position in the underlying asset.

For instance,

buying a call and

This 1s baczuse the combination provides the

same potential for profit on the upside and for loss on the downside as holding

the asset. However,

even though the positioas are economically eqgaivalent,

the

problem is that they may be taxed differently, therefore creating opportunities

for tax arbitrage.

43. The graphs also show that selling options is similar to selling insurance.
The seller collects the premium, which can b2 profitable until a large movement
occurs. Thus option values are grealt:ly affe-ted by the extent to which prices

oscillate around their average value,

therefore bets on volatility.

that is,

their volatility.

dptions are
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44. When evaluating options, the issue is whether the premium is fairly priced.
A major breakthrough in finance tusory occurred when Professors Elack and
Scholes discovered a valuation forwmuila that al.lowed traders to price options
easily and accurately. In additiwn, their analysis revealed how options could
be replicated by a policy of dynamic trading :n the underlying asset.

45. They showed that holding a c:ll option is equivalent to hold.ng a fraction
of the underlying asset, where th: fraction dynamically changes cver time. This
is illustrated in figure V, which displays the current value of a call as a
function of the current price. B:zIore expiration, the value of the call is a
smooth increasing function of the «urrent stock price, and will converge to the
broken lines in figure III at expirciation of the contract.

Figure V. Dynam.¢ replica:icn of a call option
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46. By dynamic hedging, the purchese of the call can be replicated by a partial
position in the underlying asset. The size of the position increases when the
stock price increases. It decreasz=s as the stock price falls, as in a graduated
stop-loss order. The fraction to .anld is also called the hedge ratio, or
"delta" (A), of the option. This #/namic equivalence, however, is only valid if
the model and assumptions used to reate the hedge ratio are correct.

47. To summarize, derivatives can generally be replicated by taking positions,
either static or dynamic, in underlying cash markets. Table 4 sumrmarizes the
economic equivalence between derivi:ives contracts on foreign currencies and
cash markets. Note that the stati: aguivalences are perfect, except for tax
consideration.

Table 4. Economic ejuivalence: currency derivatives
Fosition in Position in
Derivative fora..¢n curreacy (FC) domestic currency (DC)
Buy forward contract = Buy aspol contract. +
Invesl: FC + Borrow DC
Buy currency swap = Buy .spal contract: +
Invesi: FC bond + Borro>w DC bond
Buy currency option = Buy #I in amount A + Borrow DC
(dynanically changing)
Buy call, sell put = Buy @2 + Borro>w DC

C. Growth ¢i derivatives markets

48. Financial innovations have be:: occurring for several thousani years in
parallel with economic development.. The earliest type of financisl agreement
that we know of is a loan from one person tc another; without loars, separating
the production decision from the coasumptiorn decision is possible only through

storing goods. A loan allows more 2:ificient use of resources, anc makes both
parties share the risk of crop failuare. Without this arrangement, the farmer
might be reluctant to commit all <t his capital to farming. This financial
contract thus provides a risk-shariagy arrangement, which is beneficial to all
involved parties. In market-based zconomies, ‘inancial innovatiors such as

derivatives can be viewed as mechariisms to zllocate capital efficiently and
share risks.

49. The earliest options were listed on the Ansterdam Stock Exchaige, opened in
1611, which was the first true markzt: for financial securities. Z major step in
the evolution of derivatives marke:.s was the opening of commodity futures
exchanges in Chicago and New York :liring the nineteenth century. By the 1840s,
Chicago had become a commercial centre for nid-western farm States. To

facilitate trading in agricultural oroducts, CBOT was established in 1848.
Commodity exchanges greatly lowere:l t:he costs of aggregating, trarsporting,
storing and processing commodities Initially., the main purpose c¢f CBOT was to
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establish quality and quantity standards for ¢grain contracts, but this soon
turned to creating contracts for delivery in the future.

50. CBOT established general rules that formed the foundation of trading
practices, which are still largely followed nowadays. For example, traders were
able to offset contracts. This meart that traders did not have the obligation
to deliver the grain; they could eliminate this obligation by simply selling
contracts they had previously bought. A further major development occurred in
1981, when cash settlement was allowad in the United States. Cash delivery
implies that if a futures contract is held to maturity, the trader who purchased
it will simply receive the differen:s between the spot and futures prices, paid
in cash, instead of the underlying ssset.

51. The 1970s witnessed further funilamental developments in deriatives
markets. CME and CBOT launched futures on financial instruments at a time of
increased volatility in exchange :ates and interest rates. Stock options were
also introduced for the first time L CBOE. Merton Miller, a recipient of the
Nobel prize in economics, has called financial futures the "most significant
financial innovation of the last twanty years'.

52. These financial futures and cptions were the impetus for the explosive
growth in derivatives. Futures and option exchanges are now sprouting all over
the world. Figure VI displays the ¢rowth of cderivatives markets from 1986 to

1993, the last year for which full data were available for OTC derivatives. The
graph shows the dollar value of cuf:ztanding (existing) positions in exchange-
traded derivatives and OTC swaps. From 1986 to 1993, the market grew from
$1 trillion to more than $15 tril.:cn. Most of the recent growth in futures
volume has occurred outside the Un:.tad States.

Figure VI. Growth of derivatives
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53. The activity of these markets can also be expressed in terms of daily
trading volume. About 450 million contracts sre traded daily on organized
exchanges. To give an idea of the amounts involved, the dollar value of the
transaction volume on most stock :.ruiex futures is now greater thaa the total
volume in underlying stocks. In the OTC market. the daily tradiny volume is now

more than $15 billion. 1/
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54. Table 5 presents the latest estimates of the size of the total derivatives
markets. The table is more complete than the previous graph, because it also
includes OTC forwards and options. As of June 1994, derivatives narkets

amounted to about $35 trillion. In zomparison, the total value oil the stock,
bond and cash markets was about $48 trillion. Thus derivatives ai’e now about as
important as the primary securities markets.

Table 5. Size of the global derivatives market
(Billions of dollars)

Exchange-traded derivatives

Futures
Interest-rate future: 6 <40
Stock-index futures 150
Currency futures 28
Options
Interest-rate option: 3 :90
Stock-index options 290
Currency options 250
Individual stock options ___ 50
Total exchange-traded 10 ¢98
Over-the-counter derivatives
Forwards
Currency forwards 9 (100
Interest-rate forwards 3 400
Options
Interest-rate option: 2 (00
Currency options £#oo
Swaps
Interest-rate swaps 8 1100
Currency swaps _1 :.00
Total OTC 24 400
Total derivatives 35 098
Conventional securities
Bonds 18 600
Cash 15 500
Stocks 13 700
Total securities 47 300

) Source: Author’s calculations and Wall Street Jouraal,
25 August 1994. Data as of June 1994, except for OTC
derivatives, which are recorded as of December 1993.
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55. The growth of derivatives markets can be =xplained by two views. One is
that innovation is a response to changes in the tax code and regulation.
Another view is that it makes markets more complete by increasing the
opportunities for risk-sharing among investors. A study of recent innovations
(Finnerty, 1988) categorized risk reallocatiori as a primary factor responsible
for the financial innovation in a majority of cases. As can be sszen from
table 6, tax and regulatory reascns were a primary factor in a minority of
cases.

-nd introduction of derivatives

Table 6. Factors L=

Risk Increased Technologicel
Instrument reallocation | volatility innovation Regulatory

Stock options x b4

Interest-rate futures b'd bY X

Interest-rate swaps X bl x
Interest-rate options b'4 3

Currency futures X b

Currency swaps X bK b4
Options on futures b4 b4 x

Stock-index futures bd ble x

56. According to the risk-sharin¢ viewpoint:, three factors can be viewed as
responsible for the growth of the darivatives market:

(a) Increased volatility in :he world economy. In the 1970s and 1980s,
financial asset prices became qui:e volatile. This was due to various factors,
such as the breakdown of the fixe: aexchange rate system, the oil shocks, excess
government spending and inflationary policies These fundamental imbalances
created a need for derivative products, which then took a permanent place in the
panoply of financial instruments;

(b) Technological innovation. Technolog:.cal changes have arisen from
advances on two fronts: physical e¢quipment and academic work in finance theory.
On the one hand, the advent of ch:aper commun:cations and computing power has
led to financial innovations, suc: as global 24-hour trading and on-line risk
management systems. On the other aand, breakthroughs in modern finance theory
have allowed institutions to creats new instruments and better urderstand the
dynamic management of financial risks. Such an instrument, for instance, is the
celebrated Black-Scholes model (Elack and Scholes, 1973), which is used to price
and hedge options;

(c) Political developments. In the 19603, Governments were viewed as the
principal vehicle for economic growth. Widespread dissatisfacticn with these
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policies led to major political changes in the 1370s. Those changas created a
worldwide movement towards market-oriented policies and deregulation of
financial markets.

ITI. THE ECONOMIC ROLE O} DERIVATIVES
57. The present section discusses th: econonic benefits of derivat:ives markets.
We will show that derivatives markets, as part of an efficient capital market,
help to stimulate economic growth and should be strongly encouraged. 2/

A. Derivatives markets and economic growth

58. As part of well-functioning ciépital markets, derivatives markets help to

promote economic growth. Efficien: capital markets ensure that resources are
efficiently allocated to their most productive uses. In turn, prcductivity
improvements are primary factors i: long-term economic growth. Indeed, the
empirical evidence points to a posi:ive relationship between growth and
indicators of financial development . 3/

1. Finance and ecopomig growth

59. Consider the case of Hong Kong, Japan, <he Republic of Korea and Singapore.
Over the last decades, these countries’ growth rates in per capits income have
been among the world’s highest, yet they have poor land and minerzl resources.
The biggest difference between rich and poor countries is the efficiency with
which they have used their resources. The financial system’s contribution to
growth precisely lies in its ability to increase efficiency.

60. Figure VII describes the factwrs driving economic growth. About half a
country’s output growth can be traced to increases in the stock of labour and
capital. The other half is explainad by hicher productivity. More productive
labour is due to better education, skills ard work effort. More productive
capital is due to technological dewvelopment and more efficient use of capital.
This is why finance is a key aspect of econcomi> growth.

61. In a recent study, King and Levine (1993a, 1993b) analysed ths effect of
financial markets, using measures of intermediation (the size of commercial bank
credit relative to central bank credit) and asset distribution (the relative
size of credit going to private enterprises as cpposed to the public sector) .
They found that high levels of financial development were strongly related to
the growth rate of physical capital, and to efficiency. Furthermore, finance

led economic growth. For a broad cross-section of countries over the period
1960-1989, they found that the level of financial development measiured as of
1960, was among the most important forecasting variables for growth, coming only
after secondary school enrolment. [Difference ir financial systems can explain
differences in real growth rates «¢f 1 per cent per annum.
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Figure VII. Comgponents of economic growth
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62. An efficient financial system :is critical to ensuring that prudent
macroeconomic policies will translate into sustained economic grcwth. The
architecture of a financial systemn for emerging economies generally proceeds
along a three-step path comprising:

(a) An efficient banking system that provides a payment system as an
artery for any market economy;

(b) A secondary market in financial assets, money market irstruments,
bonds and equities that provides i rieans tc identify the cost of capital and to
allocate capital among competing .s«s;

(c) A regulatory framework :nat ensures that capital markets function
efficiently.

63. Once these steps are in place, trading in derivative instrunents can take
place. To price and hedge these instruments rrequire a liquid market for the
underlying asset. Most emerging =conomies are still in the process of building
this architecture, and therefore nave no derivatives markets. Hcwever, with
stock markets developing rapidly all over the world, derivatives markets should
be established soon. The contribution of der.vatives markets to economic growth
is detailed next.

2., Effects o¢on tthe allccazion of capital

64. Derivatives markets have a pos:tive effect on the allocatior of capital.

Suppose for instance that a firm 2as developed a new product that might find a
profitable market. In addition tw the business risk of the project, the firm

also faces substantial financial risks, owing to movements in inflation, in
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future interest payments, and possil:ly in foreigr. exchange rates. Derivatives
may increase the willingness of entregreneurs to invest in risky p:ojects by
providing them with an opportunity =¢ be protected against financial risks. 1In
addition, the price discovery functicn of derivatives markets leads to better,
more informed capital decisions. ‘herefore capital is directed towvards more

efficient uses.

3. Effects on !ne accumuitation of capital

65. Derivatives markets also have z positive effect on the accumulation of
capital. The economic growth of a :ountry is driven by productivity
improvements resulting from capital investment. In a closed econony, the total
pool of investment derives from nat icnal sav.ngs. However, investnent will be
less than savings because of frictjcngs, or costs, in the financial system.
Reducing these frictions leads to ¢ higher level of investment and ultimately,
of economic growth. Also, in an oj«n economy, derivatives markets may increase
the inflows of foreign capital, gi.zrn that some market risks can be easily
hedged, and thus lead to a higher l:vel of investment.

66. Admittedly, there are some co:ts incurred in establishing derivatives
markets, because productive resourc:s are diverted to running the :xchanges,
executing trades and keeping recorcis. These ccsts, however, must .>e balanced

against the benefits of derivative: trading.

v low transaction costs, they raise the net
amount of capital that can be inve:sted in productive resources. For instance,
investors may want protection agair:t a decline in the market; ins:ead of
selling stocks, they can simply sell :index futures contracts, at mich lower
cost. Lower transaction costs inci:zase the net pool of savings.

67. Because derivatives involve wv:

68. Derivatives markets are also eneficial because of their risk-sharing
function. Derivatives, for instance, help to lower the cost of raising capital.
Suppose that a firm hires an investuent bank tc raise capital throigh a bond
issue. The bank establishes a public offering price and underwrit:2s the total
issue, that is, commits to selling the entirety of the bonds at a Iixed price.
The firm then receives the proceed: from the sale minus an underwriting fee;
this fee compensates for transacti:r. costs, as well as for market cisks of
holding an inventory of bonds. Th: risk, however, can be effectiv:ly hedged
through selling bond futures, ther::uy lowering underwriting fees t> issuing
corporations. This increases the pool of capital. available to corporations.

B. Economic fuictions of cerivatives
69. Derivatives markets provide tliree essentiel economic functions: risk
management, price discovery and transactional efficiency. The first function
refers to the ability of traders tu cffset finsncial risks through derivatives.
The second refers to the better al.ucation of resources in the ecoaomy that is
created by the wide availability o! an equilibrium price that servzs as a
measure of value. The third funct:on refers tc the increased effiziency of
transacting through derivatives. bherivatives markets reduce the costs of
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trading and raising capital, therepv enhancing their risk managenent and price
discovery functions. Because of these low costs, investors can ledge financial
risks efficiently, or implement "synthetic'" investments with derivatives.

1. [Lisk management
70. Derivatives markets are impcirtant becausz they provide the possibility of
effective risk management through hedging. 4/ Hedgers use derivetive contracts
to shift unwanted price risk to others - specilators who willingly assume risks
in order to make profits, or traders with cifferent risk profiles. Markets
provide mechanisms to exchange not cnly products, but also risks. Without
derivatives markets, these risks =ould not be managed efficiently, and the cost
of risk to society would be higher. As a resalt, we would all be: worse off.
71. In other words, derivatives ars innovations in risk management, not in risk
itself. Risk exists because there is uncertainty in the world. Derivatives are
sometimes considered harmful instruments becaise they are associ:ted with
gambling. This comparison, however, is misleading, because gambing entails the
assumption of newly created risks (zuch as in roulette and poker]. In contrast,
speculation entails the assumpticn ¢f existing risks (such as drought and

inflation risk) and must be viewed as the neca2ssary concomitant of hedging.

72. The unbundling of risk allowed by derivatives has led to efilicient risk
management techniques. Risk management involves the structuring of financial
contracts to produce gains (or lcsses) that counterbalance the losses (or gains)

arising from movements in financial prices. Thus the purpose of risk management
is to stabilize total profits.

73. Movements in exchange rates, f:r instance, affect firms involved with
international trade or utilizing in:ernational financing. Consicder a
manufacturer of Céte d’'Ivoire whe finances a new investment with a franc loan.
Assume that, because of barriers to trade, revenues are primaril: determined in

the domestic currency, the Communiau:é africaine financiére (CFA) franc. This

manufacturer has exposure to currenty movements. If the local currency
depreciates, profits will be advexrs:ly affectesd; this is because revenues will
stay constant in the local currency, whereas ccosts will be higher owing to the
higher value of franc payments. is a result, the manufacturer may go bankrupt
for reasons that have nothing to :c¢ with the business.

74. In the absence of views on :inancial narkets, there are man:r arguments why
financial risks should be hedged In general, hedging is useful when agents are
risk-averse or when there are "fr.ctions"  costs or taxes) in capital markets.

Rigsk-aversion

75. Hedging may be useful if corporations or investors prefer stable profits.
Managers, for instance, may have a substantial amount of capital tied to the
firm, either through ownership or through compensation plans where bonuses
depend on profits. If risk-averse, they will try to hedge financial risks to
reduce the volatility of firm prcfits. Whether this benefits shareholders is
another question, especially if shareholders can diversify across many stocks

/..
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and therefore do not worry as much zbout firm-specific risk as about market-wide
risk.

76. Hedging may also be beneficia. to countries that depend heavily on exports
of a small number of commodities. jile, Zambia and Zaire, for inistance, rely
heavily on copper exports. These countries are not well diversified, and could
experience large shortfalls in reveuues due -o falls in commodity rices. With
limited access to international capital marksts, these countries might have to
make deep cuts in social or infrastiructural orcgrammes. 5/ Box 3 illustrates
how Mexico, for example, is hedging cil prics risk.

Box 3. Mexic:'s oil-hedging strategy

In 1990, Mexico used risk mazagement techniques to protect its crude oil
export earnings against a price fall. Mexico used options that gave the right
to sell oil at a fixed price and :zaltered fcrward sales of oil. 1Its goal was
to guarantee a minimum price of $17 a barrel, the price used as the basis for
its 1991 budget. The following year, as oil prices fell followirg the end of
the Gulf war, Mexico made a profit on the financial hedges that relped to
offset the decline in export earniags. This was very important, since most
import expenditures were denominat.2ad in United States dollars.

Tt should be noted that, in this example, the financial hedce created a
profit; however, this was not the purpose of che hedge. 0il prices might just
as well have increased, in which case the financial hedge would have created
losses; these losses, however, wculd have been offset by higher export
earnings. Thus, the purpose of finsncial hedjying is not to create additional
profits, but rather to create stahlsz earnings.

Taxes

77. Hedging may lower the average tax burden in situations of increasing
marginal income tax rates, or when l1~sses create insufficient tax credits.
Assume a situation where, without hedging, profits can be $300 million or

-$100 million with equal probability. With hedging, the dispersion of profits
is reduced, for instance to either $200 million or zero. Note that in both
cases, the expected profit is the =zamne, $100 million. If profits are taxed at
40 per cent, then the expected tax (E) without hedging is 0.5 X («:0 per cent of
$300 million) + 0.5 X $0 = $60 millizn. With hedging, the expected tax (E) =
0.5 X (40 per cent of $200 millior} + 0.5 X $0 = $40 million. A policy of not
hedging leads to large profits in :one years, taxed at high rates and losses in
other years that may not be creditsd against: future profits; in contrast, a
policy of systematic hedging will lead to s-akle profits. The ne: effect of
hedging is to pay less taxes, on Jiverage.

Bankruptcy costs

78. Hedging is also useful if bacukxuptcy i3 costly. This may be the case
because of direct costs such as lugal fees or because the firm cainot be managed
efficiently when undergoing bankruptcy proczecings. If hedging averts the
possibility of bankruptcy, then hedging is aseful.
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Financing costs

79. When faced with the need to raise funds, a firm can use internal financing,
generated by the firm’s own cash flcws, or =axternal financing, such as through
issuing bonds or stocks, or taking a bank loar.. Hedging is useful when external
financing is more costly than internally generated funds. If a firm does not
hedge, there will be more variabi.ity in cash flow due to financial risk. When
there is a shortfall in earnings, firms can either cut back on investments or
raise funds externally. Cutting back on investments, however, may cause serious
harm. If, instead, the shortfall iz met by external financing, tais will
involve additional costs, such as underwritinc fees or additional costs imposed
by outside lenders. As can be seen, these costs are avoided by hadging.

2. Price discovery

80. The second major function of derivatives markets is price discovery. Price
discovery is the process of providirg equilibrium prices that reflect current
and prospective demands on curren: and prospective supplies, and naking these
prices visible to all. As a result, derivatives markets are important not only
because of the actual trading tha: takes place, but also because »>f their
guidance of the rest of the economy Lo optimal production and consumption
decisions. Futures on pollution :ights, for instance, allow firms to make
better investment decisions, because firms can now explicitly factor the cost of
pollution into the decision to buildl a new plan: or to close an old one.

81. Futures markets also create intertemporal price discovery, by setting
prices for delivery at a series of dates in the future. Futures prices reflect
current market expectations about what cash prices will be at specific points in
the future. This is socially useful because :t allows producers to make better
production, consumption and storage decisions For storable commodities, higher
future prices signal the need for greater storage or production, thus smoothing
the supply of a commodity over time and helping to avoid over- and undersupply
conditions. Peck (1985) showed taat stocks of corn are quite responsive to
changes in storage costs implicit in futures prices; over the period 1971-1981,
the United States, the only exporter with an active grain futures market, was
the least destabilizing major exparter in the world market. Thus, futures
markets help to stabilize prices oy facilitat:ng optimal production and storage
decisions by firms.

82. Additionally, the price discovery process in beneficial for the following
reasons:

Search costs

83. Exchange markets, in particular, provide highly visible prices that can

serve as a benchmark of value. In theory, hedgers and speculators could trade
with financial institutions. However, a search process is necessary to make
sure that the proposed price is fair. Instead, by going to an exchange, one has

direct access to centralized compet:itive trading, which ensures that the price
will be fair. Thus, costly searches are avoided.
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Quality differences

84. The price discovery function is also useful for commodities, for which
differences in quality can lead to a multitude of cash prices. For instance,
the fact that there is a wide variety of grades of oil makes it difficult to
compare oil prices in different locations. Instead, crude oil futures create
one reference price. 1In turn, this can be used to derive the fair price of
other grades. Another example is that of government bond markets, where many
bonds are outstanding, with different maturities and coupons. Individually,
these are not in sufficient supply to support a large amount of trading.
Instead, bond futures contracts create one reference price, which can be used to
derive the fair value of individual bonds.

Volatility discovery

85. Another important function of options markets is the discovery of
volatility, or risk of financial assets. Opticns are assets whose price is
influenced by a number of factors, all of which are observable sav2 for the
volatility of the underlying price. Traditional option pricing models can then
be used to recover an "implied" volatility from the option price. This
volatility is the market’s assessment of the pcssible range of valaes for the
asset price over the life of the option. This information is particularly
useful for hedging decisions. For instance, krowing the volatility of exchange
rates allows firms to infer a distribution of future exchange rates and assess
worst-case scenarios, which is helpful in deciding whether the risk should be
hedged or not.

3. Transactional efficiency

86. Derivatives markets allow institutions to transact more efficiently than
would be possible otherwise. They reduce the direct cost of transacting in
financial markets and also provide, through clearing-houses, an efficient
mechanism to deal with counterparty risk.

Cost savings

87. Generally, derivative contracts offer greater liquidity and lower
transaction costs than underlying cash markets. In addition, opening up
derivatives markets allows market-makers in underlying cash markets to hedge
efficiently, and appears to have enhanced liquidity in some of the cash markets.
Finally, derivatives markets allow institutions to take advantage of less than
perfectly competitive financial markets. Interest rate and currercy swaps, for
instance, are widely used by corporations tc lower their cost of capital.

88. Liquidity measures the ease and speed with which transactions can be
executed; it is also related to market impact, which is the adverse price
movement due to the execution of a trade. 2 liguid market also means that
customers who have positions can feel conficlent that they can exit. the market.
Assume for instance that a pension fund must purchase $100 million worth of
stocks. A transaction of this size may be effected the same day in the futures
market, at prevailing prices. In contrast, such a transaction in the stock
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market may take more time and, in addition, put upward pressure on prices, which
leads to higher total costs.

89. Direct transaction costs can be broken down into commissions, fees, taxes
and bid-ask spreads. In the United States, the total costs of buying and
selling stocks are estimated to be about 0.90 per cent; these costs are only
0.09 per cent in futures markets. Thus, futures provide a ten-to-one
transaction cost advantage over cash markets. This advantage is even greater in
foreign equity markets. Costs for cash and futures are estimated at

3.10 per cent and 0.25 per cent in Japan, and 1.75 per cent and 0.50 per cent in
the United Kingdom. Therefore, dealing with futures is considerably less costly
than dealing in the underlying markets.

Standardization of counterparty

90. Organized exchanges with clearing-houses offer a major additional benefit
relative to other markets. They essentially eliminate the credit risk of the
counterparty, which leads to more efficient transactions because traders need
not worry about the integrity of the counterparty.

91. After a trade on an exchange is confirmed, the clearing corporation
interposes itself between all buyers and sellers and becomes the legal
counterparty to all contracts. This solves the danger of trading with
strangers. In turn, the clearing-house guarantees that the terms of the
contract will be fulfilled by, first, requiring the posting of a margin as
collateral and, second, by marking-to-market the contract on a daily basis.
Marking-to-market entails the daily settlement of gains and losses. This is
particularly important in the context of growing regulatory concerns about
credit or default risk.

C. The view of requlators

92. A major concern from the viewpoint of legislators and regulators are the
risks posed by derivatives to the overall economy. In the last year,
derivatives were blamed for a raft of colossal losses, ranging from the

$1.4 billion loss of Metallgesellschaft and a 51.7 billion loss in Orange County
to a $1.4 billion loss of Barings. These losses, generally due to a lack of
supervision and to a very volatile financial environment, have created concerns
among public officials. These losses have emphasized the need to assess
critically the market exposure of all financial contracts and led to a
generalized trend towards marking-to-market. For instance, the Bank for
International Settlements is moving towards marking-to-market principles for
banking institutions. Also, risk management systems such as the RiskMetrics
system recently put forth by J. P. Morgan represent the market’s response to the
need for better control of financial risks.

93. A number of landmark public policy studies, however, have concluded that
derivatives are socially beneficial to the economy. 6/ More generally, many

countries in Europe and Asia, with banking traditions very different from the
United States, have created regulations that actively promote the success of

derivatives markets.
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94. An industry-funded report by the Group of Thirty (G30), issuec in 1993,
alsc states that derivatives activity "makes a contribution to the overall
economy that may be difficult to quantify, but is nevertheless both favourable
and substantial". The general view of the G30 is that derivatives do not
introduce risks of a greater scale than those already present in financial
markets. The G30 report also makes "best practices" recommendations for
managing derivatives. Box 4 details recommendation 23, which covers the tax
treatment of derivatives.

Box 4. "Tax treatment" recommendations from the
Group of Thirty (G30)

In 1993, the Group of Thirty provided an authoritative review of the OTC
derivatives markets. The study examined the risks associated with derivative
products and gave an overview of industry practices and performance. It also
provided a set of sound management practices.

The G30 noted that the tax treatment being applied to derivat.ives
transactions dated back to before they had come into general use, which led to
considerable uncertainty in determining how gains and losses should be taxed
according to their uses. The following recommendation was made to legislators
and regulators:

Legislators and tax authorities are =ncouraged to review and, where
appropriate, amend tax laws and regulations that disadvantage the use of
derivatives in risk management strategies. Tax impediments include the
inconsistent or uncertain tax treatment of gains and losses on the
derivatives, in comparison with the gains and losses that arise from the
risks being hedged.

IV. TAXATION OF DERIVATIVES

95. 1In developed markets, derivatives are already well established as essential
risk management tools, but their taxation leads to considerable uncertainty. As
noted by the G30 report, the tax treatment being applied to derivatives
transactions dates back to before they came into general use. Derivatives will
inevitably also appear in many emerging markets, where regulators can benefit
from the experience of developed countries.

96. The economic theory developed in the previous section has shown that
derivatives are particularly effective tools for risk management. They can be
used in two functions: hedging and synthetic investments. Hedging involves a
simultaneous position in a cash market and in a derivative instrument.
Synthetic investment involves a position using derivatives that replicates a
cash position.
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97. The ultimate goal of a tax system is tax equity and neutrality. Equity, or
fairness, implies that different individuals or corporations should be taxed
equally; so should transactions with similar economic purposes. Neutrality
implies that the tax system should not bias investment decisions towards less
productive purposes that have a tax advantage. Taxation should not penalize the
use of derivatives relative to underlying cash markets. Therefore, derivatives
must be taxed as they would be if transactions were undertaken in the actual
cash market. As we show, this principle has implications for withholding
taxes.

98. Across countries, there is a wide variety of methods used to tax financial
futures. Some countries tax profits and losses on futures as ordinary income,
some as capital gains and losses. In addition to differences in taxation rates,
countries also differ with respect to the time at which profits and losses on
financial futures are recognized. Three principles seem to be used:

(a) Realization principle, under which profits and losses are recognized
at the closing or expiration of the contract;

(b) Mark-to-market principle, under which profits and losses are
recognized during the year that the position is held open;

(c) Matching principle, under which profits and losses are recognized at
the same time as a hedge item.

The matching principle best meets the goals of neutrality towards hedging
transactions. The realization principle meets the goal of neutrality between
positions in synthetic instruments and those in actual cash markets.

99. Another issue is whether derivatives can be viewed as potential sources of
taxation revenues. This appears tempting since the taxes will be mainly borne
by foreign investors. The issue of the impact of taxes, however, must be very
carefully addressed because derivatives markets thrive on low transaction costs.
This issue is addressed in a later section.

A. Hedging transactions

100. Hedging transactions involves a simultaneous position in the cash market
(either actual or anticipated), and in a derivatives contract. 'The purpose of
hedging is to create a pattern of cash flows that offsets the pattern of cash
flow on the underlying market. To be an effective hedge, the derivatives
transaction must be treated in a manner consistent with the taxation of the
underlying transaction. Many users of derivatives markets (40 per cent of end-
users surveyed in the G30 report) indicate that the inconsistency of tax
treatment of hedges is a major concern.

I
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1. Tax treatment of hedges

101. Corporations and investors should be akle to identify a particular
derivatives transaction as a "hedging transaction". In this case, the
derivatives transaction should be taxed:

(a) At the same rate as the underlying position;
(b) At the expiration of the hedge.

Differences in tax rates could cause a perfect pre-tax hedge to be imperfect
after tax, and differences in the timing of tax payment will involve additional
costs. These two principles will ensure that the transaction minimizes the
variability of after-tax cash flows, which is the primary objective of hedging.

102. Even if the derivatives instrument is & futures contract, which is marked-
to-market daily, the realization of gains and losses should be deferred until
the hedging transaction is complete. This transforms a realized profit on the
futures contract into an unrealized profit until the end of the hedge.

2. Straddles
103. This distinction between realized and unrealized profits is particularly
important for "straddles". Straddles involve offsetting positions in two
contracts that are highly correlated, but are not designated as hedges. They
can be used as tax shelter devices toc realize losses in one year snd defer gains
in another year. Straddles, for instance, can involve positions in stocks and
options tied to similar securities.

104. A typical example is a long position in a stock covered by the sale of a
call option that is "deep-in-the-money". Going back to figure V, this
corresponds to the case where the current price is well above the exercise price
of $100. In this situation, the option price moves in a one-to-one ratio with
the stock price (its hedge ratio is close to one). Because the correlation
between the option return and stock return is close to perfect, the net position
is close to riskless, yet one leg can be used to realize losses in one year.

Box 5 illustrates a case where two forward contracts can be used to create
straddles.
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Box 5. Using a straddle o defer tax payments

This hypothetical situation illustrates how forward contracts on a
foreign currency, the deutsche mark (DM), can be used to construct a straddle.
In November 1995, an investor buys a DM forward contract expiring in
March 1996 and sells a DM June 1996 contract. He is said to be "long" the
March contract and "short" the June contract. These positions can be achieved
for instance in the futures market, with only a small margin as down payment.

The value of the two contrscts is derived from movements in the spot
exchange rate. As a result, the two contract values are highly correlated.
If the DM appreciates relative to the dollar before the end of the year, one
contract will show a gain, the cther a loss.

By December 1995, the trader could realize the loss on the losing side by
closing the short DM March contract. The remaining exposure can then be
hedged by opening a new short pcsition in a DM September 1996 contract. These
operations effectively create a realized loss in the current year, while
postponing the gain to the next vear.

105. Taking losses on such straddles is disallowed under United States tax
rules. The basic principle is that realized losses cannot be taken if there
exists an unrealized gain on the open end cf the straddle, as is the case for a
hedge.

B. "Synthetic" investments

106. Derivatives can also be used to create patterns of pay-offs similar to
those in the underlying cash markets, before taxes. Again, econcmic efficiency
dictates that the taxation level be similar for transactions in cash or
derivatives markets. Taxation, however, may pose difficulties if capital gains
taxes differ too much from ordinary income tax rates, or if capital gains are
taxed at different rates depending on whether they are short-term or long-term.
This is because derivatives contracts may bluir the distinction between capital
gain and income. This is illustrated using two common instruments.

1. Forward contracts

107. The economic function of a forward contract is to fix a price in the
future. Consider for instance a United States investor who can invest for

one year either in United States dollars at an 8 per cent rate or,
synthetically, through a covered investment in Japanese yen. The spot rate is
100 yen per dollar and yen deposits return a low rate of 2 per cent. By
interest parity, the forward rate must be set at
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100 x _g;;::w'_t =9

4.4
L + 8 per cent

This forward rate ensures that, before taxes, an investment in one-year dollar
deposits or in one-year covered yen deposits has the same return. Defining ryg

as the dollar interest rate, ry as the yen interest rate and S and F as the spot
and forward rates, we have 1 + ryg = {(S/F)(1 + r,).

A synthetic investment

i = 8 per cent
DOLLARS NOW - DOLLARS IN ONE YEAR
S | 100 yen F 1T 94.1 yen
YEN NOW & YEN IN ONE YEAR
i* = 2 per cent

108. Discrepancies can arise, however, if part of the transaction is taxed at a
capital gains rate that differs frcm the ordinary income tax rate. For such
investors, a lower rate of taxation can be obtained by investing in covered yen.
Define 7; as the income tax rate and r; as the capital gains tax rate. After
taxes, the dollar investment will return

rgs (1 - Tq)

and the-yen investment o
ry(l - tI) n ..":f__FF (1+ Iy (1 - TG)

where the last term represents the after-tax capital gain on the forward
contract.

109. Most countries tax capital gains at a lower rate than ordinary income.
Suppose that the return on the forward contract is taxed at the capital gains
rate 75 = 28 per cent; the tax rate on ordinary income is 7; = 40 p2r cent. With
the same numbers as before, the after-tax returns on a million doll.ar investment
will be, respectively,

$1,000,000 x [8 per cent (1 - 0.40)] = 548,000
and
100-94.4

$1,000,0m}x[2percent(l~0.40)*‘W»BZ—Z—— (1+2percent) (1-0.28)] =$58,000.
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The covered yen investment therefore presents a tax arbitrage opportunity since
the return is $10,000 higher after taxes than from investing in dollars. More
generally, if forward contracts are priced on a before-tax basis, investors with
favourable capital gain tax treatment will prefer investments denominated in
currencies with low nominal interest rates. Conversely, borrowers will prefer
to borrow in currencies with high nominal interest rates.

110. This arbitrage can be avoided by taxing the forward contract as ordinary
income. Also, for financial institutions for which foreign exchange gains and
losses are part of the "normal conduct of business", there is nc tax arbitrage
opportunity.

2. Stock index futures contracts

111. Stock index futures are usei extensivelv by portfolio managers as
substitutes for investing in the underlying cash markets. These contracts can
be used:

(a) To protect a portfolic of selected stocks against general market
downturns;

(b) To synthetically hold stocks in a national market;

(c) To implement tactical asset allocation models, where positions are
rapidly changed either across national stock markets, or between stocks and
bonds within a country.

Given that futures are much cheaper to use than underlying cash instruments,
typically by a factor of at least 10 to 1, and much more liquid, portfolio
managers now routinely use futures as part of their regular panoply of financial
instruments.

112. Using futures instead of the underlying stock market is also quite
convenient because the initial cash investment is minimal, as it is typically
limited to the margin. Take for instance a United States investor who wants to
invest $100 million in Brazilian stocks. The exposure can be achieved by buying
IBOVESPA stock index futures contracts worth a notional $100 million. Perhaps
$5 million will be required as margin.

113. In the mean time, the inves:or has full use of the remaining $95 million,
which can be invested short-term [a) in the Brazilian currency, or (b) in United
States dollars. In the first case, the investor has full exposure to the
foreign currency. In the second csase, the investor has effectively hedged
against movements in the exchange rate.

114. The taxation of stock index futures, however, also raises difficult issues.
Assume that, over a year, the stock market returns 15 per cent, of which

3 per cent is due to dividends. Ar investor in the stock market would then pay
ordinary income tax on the dividend payment, and capital gains tax on the

12 per cent capital appreciation ».f realized. An equivalent position can be
achieved by buying stock index futures, and investing the cash ejuivalent in a

/..
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short-term deposit. If the short-term rate is 5 per cent, the futures contract
will increase in value by 15 per cent-5 per cent = 10 per cent over the year.
Thus, the capital gain tax will apply to the 10 per cent appreciation only. The
5 per cent cash return will be taxed at the ordinary income tax rate.

115. To maintain the economic equivalence between positions in cash and futures
markets, tax rates must be applied equally to both markets. For iastance, if
foreigners are exempt from capital gains taxes on the cash market, futures
profits should not be taxed either. Any attempt to tax futures will simply
choke off the stock index futures market.

C. Withholding taxes

116. Cross-border portfolio incomes originatz from interest on deposits or bonds
and from corporate dividends. For countries that apply the residence principle
to taxation, the world-wide income of investors is taxed at their place of
residence. Therefore, there is no need for withholding taxes because all income
is ultimately subject to taxation.

117. This principle breaks down, however, if scme foreign source iacome is not
reported. 1In this situation, tax evasion can be addressed by exchange of
information and cooperation between tax agencies. These mechanisms, however,
are imperfect. Also, some countries try to gain a comparative advantage by
creating "tax havens" in an attempt to lure foreign investors with very low or
zero tax rates.

118. Because of these difficulties, withholding taxes may be applied to income
going to non-residents as a second-best attempt at taxation. Statutory rates
may be lowered through bilateral taxation agreements with countries that either
enforce taxation of foreign income or are not considered tax havens.

119. In theory, this does not constitute double taxation as long as:
(a) The withholding tax rate is lower than the final rate of taxation;
(b) The withholding tax can be taken as a credit against final taxes;

(c) The definition and attribution of income are consistent across tax
jurisdictions.

Therefore withholding taxes can be viewed as a second-best attempt to provide a
level playing-field for global investors. It should be noted, however, that
some investors such as United States pension funds, which are a driving force
behind international investments, are not liable to domestic income taxes.
Therefore, pension funds have a preference towards investments that. allow them
to avoid paying withholding taxes.

120. Derivatives instruments, for instance, can be used to avoid paying
withholding taxes. In the previous example of stock index futures, the entire
dividend is subsumed in the appreciation of the futures contract, and is
therefore not subject to a withholding tax. No country currently imposes
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withholding taxes on payments to non-resident.s arising from domestic trades in
financial futures contracts.

PN Tax revenues

121. An important issue, especially for developing countries, is whether tax
revenues can be extracted from derivatives markets. When evaluating the
potential for revenue generation from taxes, however, one must keep in mind the
response of market participants.

122. A transaction tax, for instance, looks appealing because of the potential
large volume of transactions. Transaction taxX revenues can be written as

R =17 (P + AP) (Q + AQ) + AOR

which says that revenues are obtained from the tax rate 7 times the transaction
price (including the price change AP due to> the tax) times the volume of trading
(including the volume change AQ due to the tax) plus the change in other tax
revenue (AOR) due to the imposit:on of the tax.

123. Transaction taxes have been proposed as recently as in 1990 in the United
States, when there was a proposa. to tax all transactions in the secondary
market for equities at a 0.5 per cent rate. 1Initially, the "static" evaluation
of tax revenues was estimated from

E =17 (P)(Q)

which assumes no change in the behaviour of market participants. Using this
approach, it was estimated that, based on an annual volume of trading of
$2,200 billion, the tax would bring in $11 billion annually.

124. This number was severely flawed, however, for a number of rsasons. First,
the tax would have reduced the level of stock prices (AP). This is because the
price of an asset represents the present value of future benefits to the holder;
transaction costs reduce the flow of benefits and increase the discount rate
owing to the loss of liquidity. It has been estimated that a 0.5 per cent tax
would reduce stock prices by 35 per cent. 7/

125. Second, the volume of trading would have been reduced (AQ). Experience
shows that investors react to a transaction tax either by shifting trading to
markets with similar instruments that are less heavily taxed, or by reducing the
volume of trading. Typically, a 0.5 per cent tax reduces volume by 30 per cent.
Box 6 illustrates the Swedish experience in transaction taxes.

126. Third, the tax lowers capital gains receipts because of less frequent
realization of lower profits (AOR). Overall, the net revenues from the tax were
likely to be $5 billion, which was much lower than the static $1t billion
estimate. 8/ The lessons from this experience are that the use o»f static tax
models can lead to substantial overestimates of potential tax revenues.
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127. The United States derivatives industry voiced strong opposition to a
transaction tax, because its very existence was at stake. The transaction tax
would have severely reduced the cost-effectiveness of derivatives. Assume for
instance that trading in stock index futures costs 0.1 per cent, versus

1 per cent in the cash markets. Imposing a transaction tax of 0.5 per cent
would have increased the cost of trading futures by a fivefold factor. This
would have had a devastating effect on futures trading in the United, States.
Many investors would simply have shifted trading to London, where futures
trading is not subject to such taxaticn. The transaction tax was riever passed.

Box 6. The Swedish experience with transaction taxes

Sweden started to impose transaction taxes on equities in 1984, partly to
raise revenues and partly to penalize a financial service sector that was
viewed as "unproductive and antisccial". The taxes reached 2 per cent of the
principal for round-trip trades. As a result, the volume of trad:ng in
Swedish shares fell in Sweden, and moved to London and New York.

Then, in 1987, a transaction tax was also imposed on money market
instruments, with the goal of reducing "socially worthless activities". The
tax was applied to fixed-income securities including derivatives, and reached
a maximum of 0.15 per cent of the face amount. As a result, trading in
futures on bonds and bills fell by 98 per cent. In the cash market, trading
was shifted to similar debt instruments that wesre not taxed.

Beginning in 1989, the political climate started to change. The taxes
had raised disappointing revenues, and had increased the cost of ¢overnment
borrowing. On 1 December 1991, all remaining transaction taxes were

eliminated.

128. The effect of taxation must alsc be viewed in the context of clobal
competition for new products. When creating a successful product, the first
mover achieves liquidity and economies of scales that are hard to replicate,
because they lead to a dominant position. Excessive government regulation or
taxation can also drive a market tc another country. Once established abroad,
these markets may be difficult to dislodge because investors are attracted to

liquidity. 9/
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V. CONCLUSIONS

129. In the last decade, derivatives markets have revolutionized the management
of financial risks. As part of the expanding range of financial services made
possible by technological innovations, derivatives provide unparalleled
leveraging and hedging opportunities. They also create important additional
social benefits, such as the dissemination of uniform prices basad upon which
investment decisions can be made, and the lowering of transaction costs in
capital markets. All of these have positive effects on the allocation and
accumulation of capital and contribute to higher economic growth. Derivatives
markets will also support international capital flows, which are essential to
developing countries. The general consensus is that derivatives should be
encouraged, provided their use is accompanied by appropriate risk management
policies.

130. Derivatives, which used to be the exclusive practice of developing
economies, are now becoming a global phenomernion. Many developiny countries are
now considering establishing futures and options markets. To support an orderly
growth of the derivatives market. it is essential to ensure that taxation
policies do not hinder or differentially affect global capital flows. From the
preceding discussion, two broad conclusions emerge.

131. First, tax neutrality implies that transactions with similar economic
purposes should be taxed equally. Taxation should not penalize the use of
derivatives relative to underlying cash markets. Also, derivatives transactions
entered for the purpose of hedging a particular commercial transaction should be
taxed in a manner that is consistent with the taxation of the commercial
transaction. Thus, the most important recommendation is that countries
contemplating opening futures markets should implement tax legislation that
provides for the recognition of gains and losises at the same time that a loss or
profit on a hedged item is recognized and at the same rate.

132. Second, the revenue-generating potential of taxes on derivatives must be
very carefully reviewed since derivatives thrive on low transaction costs, and
could be driven to foreign markets if taxation is excessive. Thes creation of
offshore markets would deny the local economy many of the benefits of a locally
established and regulated derivatives market.

Notes
i/ For a survey of the recerit evolution in global derivatives markets,

see E. Remolona, "The recent growtl. in financial derivative markets", Federal
Reserve of New York Quarterly Review, vol. 17 (1993), pp. 28-43.

2/ For a further analysis of the economic function of derivatives, and
their implications for the Brazilian economy, see P. Jorion, The_ Importance of
Derivative Securities Markets to Modern Finance (Chicago, Illinois, Catalyst
Institute, 1995).

3/ See, for instance, the review in M. Pagano, "Financial markets and
growth: an overview", European liconomic Review, vol. 37 (1993), pp. 613-622.
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4/ For a survey of how firms in developing countries manage risk, see

J. Glen, How Firms in Developing Countries Manajye Risks, International Finance
Corporation Discussion Paper, No. 17 (Washington, D.C., World Bank, 1993).

5/ M. Debatisse and others, Rigk Manacement in Liberalizing Economies:
Issues of Access to Food and Agricultural Futures and Options Markets, World
Bank Technical Report, 12220 ECA (Washington, D.C., World Bank, 1993), provide a
comprehensive survey of risk management techniques by developing countries.

They report very little recorded use of commodity futures by developing
countries.

6/ See Board of Governors of the Federal Reserve, Commodity Futures
Trading Commission and Securities and Exchange Commission, A Study of the
Effects on the Economy of Trading in Futures and Options (Washington, D.C.,
1984) and reports from the United States Congress (Safety and Soundness Issues
Related to Bank Derivatives (Washington, D.C., 1994), and the United States
General Accounting Office (Financial Derivatives: Actions Needed t.o Protect the
Financial System (Washington, D.C., 1994)).

1/ In another example of the impact of taxes on prices, the Israeli
Government approved a 20 per cent capital-gains tax on stock transactions in
August 1994. The Stock Market fell by 10 per cent upon the making of the
announcement .

8/ See Hubbard in Securities Transaction Taxes: False Hopes; and

Unintended Consequences (Chicago, Illincis, Irwin, 1995).

9/ A case in point is the Japanese financial markets, where trading
activity in derivatives is actively discouraged by the Ministry of Finance. As
a result, a substantial proportion of trading on the Nikkei 225 stock index
futures has shifted to Singapore. The Japanese derivatives markets are the only
ones in the world to have experienced a sharp dzscline in transaction volume over
the last few years.
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