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I, INTRODUCTION

In the last decade the financial community has observed
an expressive growth of futures markets., Prior to 1973 these
markets were restricted to commodities but in this year the Chicago
Mercantile Exchange launched its International Monetary Market
(IMM), an exchange futures market. Futures trading was then extended
to mortgages (GNMA's), Treasury Bills and Bonds and other financial
assets. The volume of trading in these assets in the major exchanges

now represents a significant proportion of their total volume.

It is interesting to observe that in the expanding US
market futures trading has not yet reached stocks. Very recently,
in February 1982, the Commodity Futures Trading Commission (CFTC)
approved for trading contracts on stock indices at the Kansas City
Board of Trade {(Value Line Index), -at the Chicago Mercantile Exchange
(Standard and Poor's 500), at the New York Futures Exchange (New
York Stock Exchange Index) and at the Chicago Board of Trade.
However, it remains true that futures contracts on specific stocks
are not traded in the U.S. nor elsewhere. Several reasons have
been advanced for the non-existence of a stoek futures market in the
U.S. and probably an important reason is to avoid the complexity of
the Securities and Exchange Commission's (SEC's) regulation

requirements.

In early 1979 the Rio de Janeiro Stock Exchange (RJSE)
initiated trading in stock futures.. The Exchange opened all of its
listed stocks for futures trading and the market grew very fast.
The experience of the RJSE with its stock futures market seems
significant for evaluating the contribution and efficiency of these

markets in the U.S. and elsewhere.

This paper will examine some aspects of the RJIJSE's stock
futures market. After reviewing the basic institutional aspects of
the market, the paper proceeds to study the relationship between
movements in the futures and spot markets drawing ﬁonclusions about

the contribution of the market, Finally, the paper tests: the weak



form efficiency of the futures market comparing the results with

similar tests for the spoet market,



I¥. THE INSTITUTIONAL ENVIRONMENT

In 1978 the Rio de Jameiro Stock Exchange (RJSE) decided
to launch a stock futures market. Trading in stock futures started
on January 15, 1979 and it was .open for all stocks 1listed in the
exchangel. This stock fututes market has grewn very fast since its
creation. In 1979 it represented 327 of the total amount traded and

this percentage grew to 847 in the last year (1981).

In 1979 contracts were traded with gquarterly delivery:
March, June, September and December. TIn 1980 and 1981, contracts
were traded with bimonth1y delivery:  February, April, June,
August, October and December. In the first semester of 1982
contracts were traded with delivery in evefy month but in the second
semester the exchange returned to the prior bimonthly delivery. The
exchange allowed simultaneous trading in contracts with delivery
within a six month period. In 1979, with the quarterly system, only
two . consecutive contracts were simultaneously traded but, with the
biomonthly system, up to three consecutive contracts were traded.
Contracts always had a well defined delivery date®. TUp until
February 1980 delivery took place on the Wednesday the closest to
the 15th of the'delivery_month. The delivery date of the subsequent
contracts was set on the Monday the closest to the 15th of the

delivery month.

Trading futures in the RJSE takes place in multiples of
10000 shares and are suject to margin requirements as well as
brokerage and registration commissions. Brokerage commissions follow
a progressive scale but have averaged to about 1%. Registration
commissions. amount to 0,1% and are collected by the Clearing
Department of the RJISE. Margin requirements have varied substantialily

.in the market.

At the beginning of trading margin requirements were set
at 207 of which 5% had to be deposited in cash and 15% could be
deposited in securities. In early March 1980 the RJSE raised the
cash deposit requirement to 10Z. Later, in the same month, the Comis

sao de Valores Mobiliarios (CVM) - the Braziliam regulatory agency



equivalent to the Securities and Exchange Commissien - raised the
requirements to 25%, which should all be deposited in cash. In May
1980 the CVM raises again the margin requirements for trading in the
three most active stocks.(PetrobrEs, Banco de Brasil and Vale do Rio
Doce) to. 33%, all in cash., In April 1981 the RJSE resumed responsi-
bility for margin management and it was set between 10Z and 50%, all

in cash, depending upon the variability of prices.

When discussing the Stock Futures market one cannot
forget that capital gains are not taxed in Brazil. All gains in the
stock market (futures and spot) are thus non - taxable. The gains
from fixed income securities are taxed, in general, at the regular
income tax rates, moreover these gains are subject to withholdings
of 107 of the interest earned. The only exceptiom are Treasury
Bills with maturities longer than 90 days, the interest earmned on

these bills is not taxable.

Finally, it should be noted that the purchaser of a
futures contract is protected against the distribution of rights.
If stock splits, stock dividends or subscription. rights are
distributed, then the purchaser can exercise his rights at the
delivery date. If dividends are distributed then the price 1is
adjusted upon delivery. More precisely, the price the purchaser of
the stock futures pays upon delivery is reduced by the amount of
-dividends.. The contract is thus protected against the amount of
dividends even though it is not protected against the time value of

these dividends?.



III. THE RELATIONSHIP BETWEEN THE FUTURES AND S5POT MARKETS

When considering the idea of launching a stock futures
market one has to consider the nature of its relationship with the
spot market. If movements iﬁ the two markets are petrfectly
correlated .then the stock futures market will not . offer . any

contribution to atlocation efficiency in capital markets.

This paper proceeded to determine daily rates of returmn
on stocks and their associated futures contracts testing the
signifihance of correlation in the two series. The results of such
tests for a sample of stocks are shown in Table 1. If should be
noted that the stocks in this sample represented over 907 of the
total amount traded in the stock futures market in the period“.

The table shows the results of tests of the significance of
correlation coéfficients (p) relative to the null hypotheses that

p =0 and p = 1.

The results lead to two major conclusions: 1in general,
correlation coefficients are positive® and significantly different
from zero and one. Movements in the prices of stock futures are
correlated, but not perfectly so, with moveménts in stock prices.
The creation of a stock futures market in Brazil thus appear to
have contributed to the overall allocation efficiency of the
market®. Moreover, the significant correlation coefficients are
evidence of the hedging opportunities offered by the stock futures

market.
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IV. THE WEAK. FORM EFFICLENCY QF THE MARKET

The efficiency of pricing is relevant when examining the
Brazilian stock futures market, TIn an efficient market Investors
should noet get abnormal returns, As shown by Fama 3], wunder
certain conditions’, this abstract concept can be reduced to testable
hypotheses. In particular, random rates of return are consistent

with the weak form efficiency of the market.

After obtaining the time series of rates of return on
all stock futures contracts the paper proceeded to test its weak
form efficiency thought autocorrelation and run tests®. Two kinds
of run tests were performed, the first was the usual run test
considering the signs of the time series of rates of return. This
test is defined as the absolute run test. The second run test
considered the signs of deviations of rates of return from its
sample mean. This test is more adequate for testing the randomness
of a stochastic process with a non-zero mean® and is defined as the

relative run test.

The dutocorrelation tests were performed up to the 10th
lag and the test of each lag included all contracts that showed at
least 20 pairs for estimating the autocorrelation, The run tests
were performed for all contracts that had at least 30 observations
of daily rates of return and at least 15 equal signs to allow the
use of large sample procedures. All contracts traded up until
September 1981 were considered and the final structure of the sample

for both tests in shown in Table 2.

The results of thé autocorrelation tests are shown in
Table 3 for all lags and for significance levels of 5% and 1%, In
general, at the 1% level very few contracts reject the null
hypothesis of independence for all lags and in all years. 'This is
also true for the 5% level with the exception of first—-order serial
autocorrelation in 1980 when 7 out of 47 contracts showed

significance’?,
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The results of tun tests as @gll ag_d sunmary ef the
regsults of fﬁ;stvﬁrdex—autocarrelatioﬁ tests are shown 1in Tahlg 4,
The propertion of sﬁgnificant deyigtions from the null hypothesis
aof randomness is large {n large in the absolute run test. The
preportion of dev‘j:‘a‘-tio,-ns~ in the fnitial year of 1979 is large in
both run tests, In the recent years of 1980 and 1981 very few
contracts showed significance, Thege results are consistent with
the resultyg of autaéorrelatﬂon.tests, the only exception is that
in these tests 1980 was the year with the largest proportion of

significant deviations,

It is interesting to compare these results with similar
tests for the spot market. The efficiency of the Brazilian stock
market was initially examined By Errunza [2]. .More recently, Bri-
to and Menezes [1] alse examined its efficiency with a comprehensive
and complete sample. A summary of the results of their first-order
autocorrelation tests is shown in Table 5 and a summary of their
run tests s shown in Table 6., The proportion of deviations is in
general smaller in the stock futures markets. The average first-
order autocorrelation coefficients of rates of return on futures
contracts were smaller, in absolute value, than the average
coefficients observed for rates of return on stocks. These results
suggest that the futures market has been more efficient than the
spot market. They probably should be associated with the leverage
obtained in the futures market where only margin requirements are

deposited.
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V. CONCLUSTONS

This paper examined some key aspects of thg stock
futures market of the Rio de Janefro Stock Exchange (RISE). When
examining the Institutienal aspects of the~market} the existence
of some attrition between the Exchange and the Comissae de Valores
Mobilidriaes (CVM) - the Brazilian regulatory agency equivalent to
the. American SEC ~ had to bhe noticed. This precess led to some
instability in the institutieonal environment and supports the
worries of American Exchanges of being subject to SEC's regulatory

requirements.

The tests of correlation coefficients between movements
in stock futures prices and steck prices indicate that these |
coefficients are significantly different from zero and from one.
These results provide evidence of the hedging opportunities offered
by the stock futures market. Moreover, they suggest that this
market has contributed to the overall allocation efficiency of

capital markets.

Finally, the paper examined the weak form efficiency of
the stock futures market through autocorrelation and run tests.
Even though deviations from the joint hypothesis of stationarity
and efficiency were observed, one has to notice that the proportion
of déviations was smaller in the stoek futures market than in the
spot market. The results thus stggest that the stock futures
market is more efficient. than the stock market. This greater
efficiency could be attributed to the higher leverage offered by
the futures market.
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FOOTNOTES

(1) From May to August 1980, the Brazilian regulatory agency (CVM)
restricted trading in the futures market to the stocks included
in the RJSE Index. These restrictions were temporary and all

stoeks are open for futures trading since they were lifted.

(2) I. e., delivery takes place on a well defined day of the contract
month. Recall that most futures contracts call for delivery on

any day of the contraet month, at the option of the seller.

(3) Notice that the purchaser only gets the dividend omn the delivery

date and not upon its distribution,

(4) The tests covered all stocks and the futures contracts that
were traded from the creation of the market up until September
1981. A minimum of 20 simultaneous rates of return on stocks
and contracts were required for testing the correlation. For
simplicity, Table 1 reports only the results for a reduced
but representative sample of contracts and their stocks. The
results for the other contracts and stocks. were entirely

similar.

(5) Only one contract in the sample showed a negative sample
correlation: the June 79 contract on MANM OP. Since it was
not significantly different from zero one can not conclude

that the population correlation was negative.

(6) More. generally, the contribution of the stock futures market
to ‘allocation efficiency should be evaluated to the set of
all assets traded. I. e,, if the results of stock futures can
be replicated though a linear. combination of existing assets
then its contribution to allocation efficiency is null. The
results of the correlation tests thus should not be considered
as final. For a discussion of allocation efficiency see

Hirshleifer [4},



(7

(8)

(9)

(10)

E_ = U + E

17

Fama [3] shows that if distribution of returns are stationary

then one can proceed to tests of weakform efficiency.

The autocorrelation tests are parametric tests invelving the

additional assumption of normalit- of distributions.
For example, if rates of return follow the process

E(gt) = 0 Cov (et, € =0

t t? t-1

then the relative run test is more adequate.
As shall be seen later, even this abnormally ~high proportion

of deviations (15%) i1s much smaller than the proportion of

dewviations in the spot market.
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