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RESUMO: Os mercados de derivativos são vistos com muita desconfiança por inúmeras pessoas. Este
trabalho analisa o efeito da introdução de opções sobre ações no mercado brasileiro buscando identificar
uma outra justificativa para a existência destes mercados: a alteração no nível de risco dos ativos objetos
destas opções. A evidência empírica encontrada neste mercado está de acordo com os resultados obtidos
em outros mercados - a introdução de opções é benéfica para o investidor posto que reduz a volatilidade
do ativo objeto. Existe também uma tênue indicação de que a volatilidade se torna mais estocástica com a
introdução das opções.

ABSTRACT:There are basic misunderstandings on derivative markets. Some professionals believe that they
are a kind of casinos and have no utility for the investors. Thiswork looks at the effects of options introduction
in the Brazilian market, seeking for another benefit for this introduction: changes in the stocks risk leveI. Our
results are the same found in the USand other markets: the options introduction reduces the stocks volatility.
We also found that there is a slight indication that the volatility becames more stochastic with this alternative.
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whether derivatives affect the volatility of
target assets. The issue is in opposing two
trends. The first one regards derivatives
as, by nature, speculative investments
which desestabilize prices in cash markets.
The second trend is based on the idea that
derivatives, on the contrary, tend to
improve the general performance of
financial markets allowing for a greater
flow of information.

The present study tries to identify
changes in the behaviour of the volatility
of target assets in options after derivatives
are introduced in the market. As the
volatility of target assets measures their

OPTlONS USTING AND THE VOLATlLITY OF THE UNDERLYING ASSET: A STUDY ON THE DERIVATIVE MARKET FUNCTION

The existence and utility of derivative
markets, options in particular, have been
questioned for a long period of time. Since
the crash of the Amsterdam Stock
Exchange in 1636, operations in these
markets have been regarded as gambling.

In England, for example, options were
declared illegal in 1733by the Barnard Act,
which was only revoked in 1860.However,
options were banned again during the
1931crisis, after World War 11,and finally,
in 1958.The members of the English Labor
Party are particularly critical of options,
which, they believe, evidence that stock
markets are made for gamblers.

In the United States ofAmerica, options
were also considered illegal at the end of
the 19th century. Only after a long struggle
in Congress were they finally approved.
The conflict was between Congressmen
and public opinion, on one side, and
Herbert Filer who spoke on behalf
of stockbrokers and emphasised the
advantages of operations with options as
a type of hedging.

Recently, however, a series of facts has
put the derivative market on the spot as a
major source of criminal activities such as:

a. the 1987stock exchange crash;
b. the US$ 1,6 billion loss suffered by

German Metalgeselschaft in the futures
market;

c. the US$ 130 million loss by Procter &
Gamble in operations with options;

d. the Barnes Bank bankruptcy caused by
operations with derivatives by one of its
members in Singapore.

The purpose of this study is not to
discuss whether the strategies adopted by
each of these parties in the fínancíal market
were right or wrong, but to show how, to
a large extent, they contributed to reinforce
all the arguments against deriva tive
markets.

The first question that arises after
analysing these cases iswhether derivative
markets have any use besides speculation
and hedging.

It is highly questioned among
participants in the financiaI market

It is highly questioned omong
porticiponts in the finnndnl morket
whether derivotives offect the volotility
of torget ossets. lhe issue is in opposing
two trends. lhe first one regords
derivotives os, by noture, speculotive
investments which desestobilize prices
in «ish morkets. lhe second trend is
bosed on the ideo thot derivotives, on
the controry, tend to improve the
generol performonce of finonciol
morkets ollowing for o greoter flow of
informotion.

variability and, consequently, their risk,
we will try to show how derivatives, when
volatility is lowered, can be extremely
useful by reducing risks to investors in
cash markets. We will also try to analyse
the variability of the volatility of the target
assets itself, bearing in mind its best
modelling.

The present study is organised as
follows: Section 11describes the data used,
Section III the methodology of analysis,
Section IVthe results obtained and Section
V presents the conclusions, comparing
results in Brazil with those of other
countries as well as indicating new ways
for the research on the subject.
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behaviour of such averages at a 95%
reliability leveI. The same procedure
was adopted for two months before and
two months after the introduction. AlI
this procedure was folIowed for tree
different estimates of volatility:

This research have been partially
supported by the NPP - Núcleo
de Pesquisas e Publicações da
EAESP/FGV,Brazil.

1. Banco do Brasil (BB4),
Eletrobrás (ELE3 e ELE6),
Petrobrás (PET4), Paranapa-
nema (PMA4), Telebrás (TEL4).

2. Sudameris (BFI3), Banco
Noroeste (BNE4), Real de
Investimentos (BRI4), Cosigua
(COG4), Frigobrás (FRI4), Banco
Real (REA3), Siderúrgica Rio-
grandense (RI04), Sadia Concór-
dia (SC04), Tupy (TUP4), Uni-
banco (UBB3).
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DATA

Stock options were initialIy introduced
in Brazil in 1979.Sincethen they have been
negotiated in the São Paulo and the Rio
de Janeiro Stock Exchanges. Data were
selected following the daily performance
of six shares' which have or had options
introduced betweenAugust 1990andJune
1993. Based on these data series of
continuously compounded yields were
built. An index was adopted to analyse
the effects of volatility variation by
calculating the average of daily yields of
ten shares which do not have nor never
had options-,

All data were adjusted as usual to

Apporently the Brozilian morket reacts
to the issuance of options slowly, but
the reaction itself exists.

account for shareholders rights. These
data, however, have not been deflated
since this study compares volatility at the
same point in time.

METHODOLOGY

In order to determine the effect of
option's listing on the volatility of the
underlying asset the following scheme
was devised:

a.we determined the volatility of the target
asset for the six months prior to the
introduction of the options and the six
months after the options were
introduced;

b. we determined the volatility of the index
for the same periods mentioned above;

c. we determined the excess volatility of
the target asset in relation to the market
by subtracting from the volatility of the
target asset the volatility of the index;

d. the averages of excess volatility for the
six months before and after the
introduction of the options were
compared and a statistic t was
established to identify changes in the

a. an annual historical estimate based on
the following formula:

VA= ..J2si

where n = number of observations
Ui = continuous yield of the option
Um = continuous yield average
t = 251 days

b. volatility calculated by the method of
extreme values, according to Parkinson
(1980):

I0.3607 2\ 21

VEV=l-21-~ln(Pmax- PmJ J5s1

where
Pmax = maximum price of the asset

per day
Pmin = minimum price of the asset

per day
n = number of observations

c.conditional volatility estimated deter-
mining the conditional variation bases
on a GARCH modei (1.1):

where h, is the conditional variation of
the series studied.

A second analysis in this study refers
to the behaviour of the volatility of
volatility. This analysis which has been
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recently introduced, has grasped the
attention of several researchers. In arder
to do the analysis we calculated the
historical volatility of each of the three
volatilities already presented based on the
following formula:

vv=

where n = number of observations
Vi == volatility at the i instant
vm = average volatility for the period

with n observations.

This analysis allows us to observe the
behaviour of one more aspect of the
volatility of the underlying asset, which
contributes to a better understanding of
this parameter, which is of fundamental
importance for the participants of several
financial markets.

AESULTS

The results presented on table ' 1
referring to volatility behaviour should be
analysed according to the estimate of
volatility used and the period of time
studied.

The first period of sixmonths indicates
a decrease in volatility of underlying assets
in the three estimated volatility cases.Four
of the six shares analysed presented a
significant decrease in volatility at a 95%
level in all the three methods of estimation
applied. The result was interesting because
it showed that the risk for the investar
decreased when the options were listed.

The results of the two month period are
not so clear. There was an increase in the
historical volatility of four of the six shares,
a decrease in the volatility by extreme
values of four of the six shares, and a
break-even of conditional volatility, with
three shares showing an increase and the
other three a decrease.

Apparently the Brazilian market reacts
to the issuance of options slowly, but the
reaction itself exists.

Table2 indicates the results obtained in
the analysis of the volatility of volatility.
The first period of five months" was
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TABLE 1

VOLATILlTY·6 MONTHS

HI~IUHI~AL ~XIHeMI : VALUE õARC
I ••••. age ".,.,. - "'" -. .•.... rtIIf COfor
1"54 0.740 0.7"" 0.337 ·1.7% O.• t: 1.480 -z, 16 O.' ·3
IELE: 0.669 0.801 ..!.lli .~3Q,9% 0.043 0 ..\8! .120'7 993 o.: .,
IELE6 0,958 '.78~ 4.701 ·18.1% O.' '.38J I.a: ·18 . '55.
IPET4 0.520 0.304< r.048 '33." -0.02' -li.67 10M2 0.,1&4; ·1
IPMA4 0.991 ).541 5.218 -<15.4% 0.704 ).551 8.10 ....
ITEL' 0.558 1.4c ". .. '''.5% 0.500 0,29~ 9.18 -<11 0.480' ).5104 ·0.78 8.2%

HISTORICA EXTREME VALUE GARCH(l.l)
SV1!tBj/o - .".,. t d/fi bororo aIIW t dIfI - .•.... t dIfI

BIU 0.534 1.085 ·12.03Z 103.2% 0.356 0.871 ·lU77 144.4% 0.582 0.226 10.144 -81.1%
ELE3 0.450 0.826 -<1.676 39.0% .0.243 0.813 ·20.329 ·352.2% 0.562 0.825 ·2.080 11.2%
ELE6 0.958 0.780 l.3U -18.6% 0.359 0.251 5,.162 -30.1% 0.795 0.731 0.895 -8.1%
PEH 0.895 0.352 11.136 "'9.4% 0.212 O.H7 2.173 -30.3% 0.493 0.381 2.514 ·22.7%
PMA4 0.327 0.506 -3.121 54.8% 0.483 0.561 -5.553 25.5% 0.388 0.535 -U53 45.5%
TEL4 0.507 0.985 -li.34i 84.5% 0.407 0.495 -2.170 21.5% 0.370 0.889 -li.019 140.1%

VOLATILlTY • 2 MONTHS

TABLE 2

VOLATILlTY OF VOLATILlTY ·5 MONTHS

HISTORICAL EXTREME VALUE GARCH (1.1
av.,.ao

_. - r dIfI bolOr. ~I/f r t{rr boforo - r dlfI
BB4 1.S7 2.52 -1.22 60.8% 0.92 2.12 ·10.81 13U% 1.65 2.47 ·1.05 49.7%
ELE3 3.66 1.61 9.H -58.1% 1.53 2.39 ".36 56.8% 1.92 1.70 2.32 ·11.4%
ELE6 2.84 3.10 -0.61 5.2% 1.04 0.81 8.B7 -22.0% 4.21 2.92 3.40 -30.5%
PEr4 1.82 1.66 -2.22 14.4% 1.43 1.14 3.M -20.3% 1.54 2.13 ·4.81 3803%
PMA4 4.35 1.54 UI -84.6% 1.43 0.74 1.37 -<18.1% 2.08 1.34 1.60 ·35.5%
TEL4 1.40 3.66 ".11 162.1% 1.06 1.38 .2.74 28.9% 1.80 4.15 .e.32 15U%

~ ~ ~ ~

HISTORICAL EXTREME VALUE GARCH lU)
allWillO befooJ lIfIIt r dIfI - - t "" boforo lItIBr t ""BIU 1.288 2.845 .9.01 120.9% 0.6B 1.83 -14.73 161.5% 1.57 2.53 -7.35 61.5%

ELE3 4.285892 1.957303 1.65 ·54.3% 1.84 3.58 .e.e9 M.8% 1.55 1.70 -1.12 8.6%
ELE6 3.088341 2.983837 0.32 -3.4% 1.07 0.79 7.63 -26.0% 5.13 2.98 4.45 -41.9%
PET4 1.J28799 2.151788 -3.16 24.5% 1.59 1.14 5.62 -28.6% U4 2.06 -1.30 12.1%
PMA4 1.766.\89 1.902859 .0.78 8.5% 1.06 0.76 3.11 -28.5% 1.92 1.51 UI! ·21.4%
TEL4 1.663132 5.613824 -13.36 233.5% 1.26 1.90 -3.66 51.11% 1.95 7.5/1 ·10.14 218.0%

~ ~ ~ ~

VOLATILITY OF VOLATILlTY - 2 MONTHS

inconclusive, In the three cases analysed
we have three shares showing a significant
increase against the three other shares,
which did not present the same
characteristics. The same occurs in the two
month time frame, the results are not
conclusives.

If we focus on the average of these
variations we have an indication of
increase in the volatility of volatility. The
result shows that volatility has become
more stochastic for the investor. These
averages reveal that the effect is greater in
the smaller time frame, i.e., the effect tends

3. Tables 1 and 2 show the
results a1tained in the three
volatility cases. lhe results for
each case are presented in lhe
time frames betore and atter A
statistic t was applied to the two
time trames referring to the
equality test between lhe values
and their varíatíon based on the
prevíous frame. In table 2 the
averages of these varíanons are
also presented.

4. In the volatility analysis six
months were included. When we
analyse the variability of this
parameter we lose one month
due to the tact that this analysis
was based on 21 days of ne-
gotiations.
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Simultaneously, we noticed an
indication of increase in the volatility of
volatility of the underlying assets over
which options were issued. This increase
can also be found in studies about other
countries as, for example, in Bruand and
Cibson-Asner", If our observation is
corroborated by other studies the
conclusion is that volatility becomes more
stochastic when options are issued. The
fact deserves consideration due to its
importance in the development of models
which describe the volatility of assets.

As a suggestion for new research we
could mention the identification of facts
which determine considerable changes in
structuring the process which generates
the volatility of financial assets. In an
unstable economy, such as the Brazilian
one, interesting results should be obtained.
This analysis could also help to explain
some big variations in volatility observed
in table 1. An analysis of cause based on a
set of dummy variables describing
different levels of influence intensity could
be an interesting way.

As a general conclusion to the study we
could state that the introduction of options
in the Brazilian market could benefit the
investor since the risks of the target asset
could be reduced. Another conclusion is
that the change could affect the behaviour
of the evaluation ofmodels of contingency
assets, since the influence of the intro-
duction of options over the price of target
asset is not taken into consideration when
these models are built. Maybe this is one
of the reasons for the distortions observed
among prices shown by the models and
prices collected in the market. O

5. LEE, S. B., OHK, K. Y. Stock
index futures listing and
structural change in time-varying
volatility, Journa/ of Futures
Markets, NY,USA, v. 12, n. 5, p.
493-509, 1992.

6. KLEMKOSKY,R. C., MANESS,
T. S. The impact of options on
the underlying securities,Journa/
of Portfolio Management, NY,
USA, p. 12-18, Winter 1980.

7. CONRAD, J. The price effect
of option introduction, Journa/
of Finance, NY,USA, XLIV, n. 2,
p. 487-98, June 1989.

8. BRUAND, M., GIBSON-
ASNER, R. Options, futures and
stock market interactions:
empirica/ evidence from the
Swiss stock market. Manuscrito.
Ecole des HEC. Suíça: Université
de Lausanne, 1995.

9. DAMADORAN, A., SUBRA-
HMANVAM, M. The eftects of
derivatives securities on the
markets for the under/ying
assets in the United States.
Financiai Markets. Institutions
and Instruments. NY,USA: Willey,
1992.

10. BRUAND, M., GIBSON-
ASNER, R. Options, futures and
stock market interactíons ...
Op. cit.
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Another condusion is thot the chonge
could offect the behoviour of the
evoluotion of models of contingency
ossets, since the influence of the
introduction of options over the price
of torget csset is not token into
considerotion when these models ore
built. Moybe this is one of the reosons
for the distortions which could be
observed omong prices shown by the
models ond prices collected in the
morket.

to dissipate in the long run. This can mean
that the effect of the option's listing tends
to decrease with time.

The objective of this study was to
identify changes in the behaviour of the
volatility of shares in the Brazilian market
when options were issued. An event study
was developed on six shares over which
options were issued in the period between
1990 and 1993. The results show a decrease
in volatility and, therefore, in risk within
the period of six months after the option
was issued. The same phenomenon was
observed by researchers in other markets
such as the American and the Swiss.
Studies such as those developed by Lee
and Ohk", Klemkosky and Maness",
Conrad", Bruand and Cibson-Asner", and
Damadoran and Subrahmanyam? unani-
mously report a decrease in volatility
when options are issued.
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