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ABSTRACT

MARKET PERFORMANCE OF THE SAO PAULO STOCK EXCHANGE

By

Jorge Queiroz de Moraes, Jr.

There were four main objectives of this research: (1) to
build a machine-readable data base of security-price information for
securities traded at the Sao Paulo Stock Exchange in the past decade;
(2) to analyze the rates of return for common and preferred stocks
traded for the periodcovered by the study; (3) to reproduce the tests
of validity of the capital-asset-pricing model developed by Black,
Jensen, and Scholes and by Fama and MacBeth with new data and to com-
pare and contrast the findings; and (4) to determine the relationship
between inflation and returns from risky assets in an indexed economy.
Information about 395 stocks was collected from 203 companies for a
10-year period (1970-79).

From the comparison between a value-weighted index and an
equally weighted index, the conclusion was reached that small com-
panies did better than larger ones. The BOVESPA index, despite its
construction bias, seemed to be a reasonable representation of the
market.

Common stocks did better than preferred, as was exepcted,

except during the bull market of 1971. An analysis of rates of
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Jorge Queiroz de Moraes, Jr.

return for 210 investment strategies showed that investment in the
stock market was not a good hedge against inflation.

The results of the test procedure of Black, Jensen, and
Scholes did not show a linear relationship between risk and return.
However, because of bias introduced in this test, it was not possible
to conclude that the relationship between risk and return was not
linear. Nor was it possible, from the results of the procedure of
Fama and MacBeth, to reject the hypothesis that the relationship
between risk and return was linear. Neither could the hypothesis be
rejected that beta was a complete measure of risk. Despite the fact
that the coefficients of beta were greater than zero, they were not
statistically significant. Therefore, no statistically observable
positive relationship between expected real return and risk was found.
In addition, no statistically significant relationship was found
between real return and anticipated inflation, unanticipated inflation,

or total inflation as could be expected in an indexed economy.
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CHAPTER 1

THE CAPITAL MARKET OF BRAZIL

Historical Background

The 1964 political revolution in Brazil caused deep altera-
tions in the economy, particularly in the capital market. In order
to give a background for this reorganization, a description of the
market in the period before 1964 is presented below. The Brazilian
economy grew very quickly after the Second World War. From 1947 to
1956, growth rates of the gross national product were about 6.4
percent per annum, and the industrial sector expanded about 8.2 per-
cent per annum. After 1956, economic growth accelerated because of a
policy of rapid industrialization in the sectors of consumer and
capital goods. The gross national product showed a growth rate of
more than 8 percent per annum from 1957 to 1961, and the industrial
sector expanded by more than 10 percent per annum (see Table ].1).]

Although the economy grew rapidly, lack of an adequate
structure in the capital market provoked severe distortions. There
were no savings-transference mechanisms between savers and investors.

Inflation was quite high, though not as high as at the present time

]Francisco Vidal Luna and Thomaz de Aquino Nogueira Neto,
"Indexation and Capital Market" (paper presented by the Sdo Paulo
Stock Exchange to the Fifth General Assembly of the Ibero-American
Federation of Stock Exchanges, Buenos Aires, Argentina, 1978).



(see Table 1.2). A usury law existed that forbade interest on savings
of over 12 percent per annum. Therefore, real interest paid to savers
was negative, provoking a severe disincentive to investing funds in

fixed-income paper.

Table 1.1.--Gross national product.

o Yl e e
1947 8,047 vee

1948 8,657 7.5

1949 9,237 6.7 .es
1950 9,831 6.4 11.3
1951 10,413 5.9 6.4
1952 11,327 8.8 5.0
1953 11,606 2.5 8.7
1354 12,780 10.1 8.6
1955 13,655 6.8 10.6
1956 14,092 3.2 6.9
1957 15,225 8.0 5.7
1958 16,397 7.7 16.2
1959 17,292 5.4 11.8
1960 18,952 9.6 9.6
1961 20,949 10.5 10.6
1962 22,049 5.2 7.8
1963 22,306 1.2 1.9
1964 23,055 3.3 5.1

SOURCE: Fundagdo Getdlio Vargas, Conjuntura Econfmica 27
(December 1973).




Table 1.2.--General price-index variation.

Year V?gzaégon
1947 11.89
1948 7.01
1949 7.09
1950 11.11
1951 16.51
1952 11.81
1953 14.79
1954 26.99
1955 16.42
1956 19.91
1957 14.19
1958 13.03
1959 37.08
1960 29.18
1961 37.05
1962 51.65
1963 75.36
1964 90.50

SOURCE: Fundagdo Getdlio Vargas, Conjuntura Econfmica 27
(December 1973).

In this period, several ways of avoiding the usury law
evolved such as the bill of exchange, which was sold at a discount.
The bill of exchange was the sole paper issued by the private sector.

It had a medium-term maturity. At this time, some federal and state



government papers were issued in the market in a compulsory way since
there were no mechanisms for voluntary fund raising.2

The federal government resorted to printing money to finance
its long-term investments. In the private sector, long-term financing
was done mainly through self-financing (retained profits), rarely
through external borrowing. Existing inflationary pressures, aggra-
vated by this printing of money, led to a rate of price increases of
51 percent in 1962 and 75 percent in 1963. The average during the
1950s had been less than 20 percent.

This inflationary climate, together with a government inclined
to the left, created an unbearable political situation. In 1964, the

revolution brought into being a new government that proposed to reor-

ganize the country, reinstate economic growth, and reduce inflation.

Reforms of the Capital Market

The most important changes in the capital market occurred
under the first government after the 1964 revolution. To create a
solid structure for the capital market, it was necessary to provide a
real return to savers. Law 4.357 of June 16, 1964, created the
indexed national treasury bonds, paper indexed as a function of varia-

tions in the currency-purchasing power.3

2Francisco Vidal Luna, "Capital Market and the Brazilian Economy"
(paper presented at the S3o Paulo Stock Exchange, 1979).

3As shown later, the indexed national treasury bonds were
adjusted according to alterations in the purchasing power of the
currency until the mid-1970s. From 1975 to 1981, adjustment was
substantially lower.



Law 4.595 of December 31, 1964, the Bank Reform Law, intro-
duced a complete reformulation of the national financial system.

This law defined what was meant by the national financial system,
specifying its components as follows: Conselho Monetario Nacional
(CMN) (National Monetary Council), Banco Central da Repiiblica do

Brasil (BACEN) (Brazil Central Bank), Banco do Brasil (Bank of Brazil),
Banco Nacional de Desenvolvimento Econfmico (BNDE) (National Economic
Development Bank), and other private and public financial institutions.

The National Monetary Council is the primary entity that for-
mulates currency and credit policies. No executive function is
assigned to the National Monetary Council. It follows directions of
the president of Brazil.

The Banco Central do Brasil (Central Bank) is linked to the
Ministerio da Fazenda (Finance Ministry). It is an executive entity
and is responsible for fulfilling its legal requirements and the rules
issued by the National Monetary Council. Among its functions are to
issue currency, to control foreign capital, to control financial
institutions, to buy and sell federal paper, and to represent Brazil
with foreign financial institutions.

The Banco do Brazil (Bank of Brazil) has a double role.

First, it is the federal government's finance agency and primary
undertaker of the industrial and rural credit policies. Second, it
acts as a commercial bank.

The Banco Nacional de Desenvolvimento Econbmico (National
Economic Development Bank) is a public corporation linked to the

presidents’ planning department (Secretaria de Planejamento da



Presidencia da Republica). It is the primary institution that carries
out the federal government's investment policies. It offers support
to strategic investment necessary to the country's development, par-
ticularly to strengthening national private compam’es.4

The Capital Market Law (Law 4.728 of July 16, 1965), which
assigned to the National Monetary Council the regulation of the capi-
tal market and to the Central Bank its control, is another fundamen-
tal part of the organization of the financial system. This law
created new agents, organized the capital-market distribution system,
and determined the institutions that could act in this market. The
market-distribution system was carried out by the stock exchanges,
brokerage companies, over-the-counter dealers (distribuidoras), and
investment banks. Some of these institutions already existed at that
time, although in other forms. Up to that time, the stock markets
were public institutions. Through this law, they became private
institutions belonging to the recently created brokerage companies.
Until that time there were only public-funds brokers, individuals
who represented the public. According to this new law, the public-
funds brokers had the right to turn themselves into brokerage com-
panies (corporations or partnerships).

Other people were also allowed to constitute brokerage

companies. One hundred thirty-four brokers' companies were created.

4For more details regarding the functions of the national
finance system components, see Introdugdo ao Mercado de Agoes
[Introduction to the Stock Market] (Comissdo Nacional de Bolsas de
Valores [National Commission of Stock Exchanges], 1979).




The main activities of these companies are to operate exclusively at
the stock exchange of which they are members; to buy, sell, and dis-
tribute stocks and shares for third parties; to make new share issues;
to administer investment portfolios; to undertake custody of invest-
ment paper; and to deal in the money market.

The other two institutions created by Law 4.728 are the
investment banks and over-the-counter dealers (distribuidoras).
Investment banks are private institutions specializing in equity or
medium- or long-term financing through the investment of their own
resources. They also specialize in raising, intermediation, and
investment of third-party funds. Over-the-counter dealers (distribui-
doras) are firms organized as corporations or limited-liability
companies, or even as single-name firms whose authority to operate is
given by the Central Bank. Their basic activities were determined by
Act 76 of November 22, 1967, issued by the Central Bank. These activi-
ties include subscribing and intermediating placement of market issues,
selling third-party paper, and dealing in the money market.

Over and above these alterations, an attempt was made to
provide investments for the housing program. The Sistema Financeiro
da Habitagdo (Housing Finance System) was started by Law 4.380 of
August 1964. The system gave functions to the Banco Nacional da
Habitagao (BNH) (National Housing Bank), as the housing system's
central bank. A real estate bill was issued that set up means for
raising voluntary funds for the housing system. These instruments
were indexed in accordance with the rate of inflation to provide a

real return on capital. Funds were also raised through savings



accounts, which were regulated in 1968. These savings accounts are
issued by representatives of the Sistema Financeiro da Habitagao
(Housing Finance System), which consists of savings institutions,
savings and loan associations, and real estate credit societies.
Thereafter, the Central Bank regulated the recently created capital
market. In 1976, the Comissao de Valores Mobilidrios (CVM) (Stock
Exchange Commission) was created. It undertook most of the regulat-
ing functions of the stock market. The functions of the stock market
are discussed in detail in later sections. E
Thus the Brazilian capital market is made up of two sub-
systems: the normative subsystem composed of the National Monetary
Council, the Stock Exchange Commission, the Central Bank, the Banco
do Brasil, the National Economic Development Bank, and the National
Housing Bank; and the operating subsystem composed of the financial

institutions. The present organization of the national financial

system is presented in Figure 1.1.

Reform Performance

As previously mentioned, the government that came to power in
1964 proposed to introduce an economic policy that would promote a
decrease in inflationary rates and a return to economic growth. In
the first years after 1964, inflation was reduced at the cost of a
serious slowdown in economic growth. Although the inflation rate was
reduced to levels lower than 40 percent per annum in 1965 and 1966
(see Table 1.3), the gross national product increased only 2.7 percent

in 1965 and 3.8 percent in 1966 (see Table 1.4). During the period



REGULATING SUBSYSTEM

OPERATING SUBSYSTEM

NATIONAL FINANCIAL SYSTEM

BANKING

COMMERCIAL BANKS,
SAVINGS BANKS

NATIONAL MONETARY
COUNCIL (CMN)
SECURITIES
COMMISSION
CENTRAL BANK
BRAZILIAN BANK
NATIONAL DEVELOPMENT NATIONAL HOUSING
BANK BANK
] FINANCIAL INSTITUTIONS
NONBANKING

INVESTMENT BANKS, DEVELOP-
MENT BANKS, DEVELOPMENT
CORPORATIONS, FINANCE
COMPANIES, REAL ESTATE
CREDIT COMPANIES, SAVINGS
ASSOCIATIONS, INSURANCE
COMPANIES

ADDITIONAL INSTITUTIONS:
STOCK EXCHANGE -BROKERAGE
COMPANIES, OVER-THE-COUNTER
DEALERS

Figure 1.1.--The national financial system. (From Introdugdo ao
Mercado de Agdes [Introduction to the Stock Market],

2nd ed. (Comissdao Nacional de Bolsas de Valores
[National Commission of Stock Exchanges], 1980),p. 35.)
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1964-66, the industrial sector was severely affected by the slowdown
of activities. Therefore, in 1967 an industrial crisis of large pro-

portions occurred.

Table 1.3.--General price-index variation.

Year V?glaégon
1964 90.5
1965 56.8
1966 38.0
1967 28.2
1968 24.2
1969 20.7
1970 19.8
1971 20.4
1972 17.0
1973 15.4
1974 28.7
1975 27.7
1976 41.3
1977 42.7
1978 40.8
1979 77.2
1980 110.2

SOURCE: Fundagdo GetGlio Vargas, Conjuntura Econfmica, March
1981.
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Table 1.4.--Growth in gross national product.

Year ?ggwé?
1964 3.3
1965 2.7
1966 3.8
1967 4.8
1968 11.2
1969 10.0
1970 8.8
1971 13.3
1972 11.7
1973 14.0
1974 9.8
1975 5.6
1976 9.2
1977 4.6
1978 6.0
1979 6.4
1980 N/A

SOURCE: Fundagdo Getdlio Vargas, Conjuntura Econbmica, March
1981.

In 1967, the revolution's second government came to power.
It tried to stimulate the economy; reduction of inflation was a sec-
ondary target. Several fiscal incentives were developed, among them
export incentives that included the use of a flexible exchange rate.5

A price-control system was established through the organization of the

5The flexible exchange rate had as its objective cruzeiro

devaluations occurring at shorter periods of time.
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Conselho Interministerial de Pregos (CIP) (Interministerial Price
Council). An energetic public investment plan was started.

The economic policy during 1967-68 aimed to create an effec-
tive demand as much through public investment as through renewal of
private investment and export growth. Generally speaking, this econ-
omic policy marked the beginning of a period of fast economic growth
that continued to 1973.

During the period 1967-73, the gross national product grew at
an average annual rate of 10.5 percent. Inflationary rates were
gradually éontained, decreasing from 28.2 percent in 1967 to 15.4
percent in 1973 (see Tables 1.3 and 1.4). Exports went from US$1.7
billion in 1976 to US$6.2 billion in 1973, with favorable trade
balances during five of these seven years (see Table 1.5).

The strong external pressures to increase prices, particu-
larly because of the increase in o0il prices, caused a return to the
growth in inflation (see Table 1.3). By 1975, inflation was already
28.7 percent; it reached 110 percent in 1980. Together with this
growth in inflation, Brazil was faced with a chronic deficit in its
trade balance, particularly due to increases in the price of oil (see
Table 1.5).

After 1973, economic growth continued, but at a slower rate

(see Table 1.4).
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Table 1.5.--Trade balance (in US$ billion).

Year Exports Imports Balance
1964 1.430 1.086 344
1965 1.596 941 655
1966 1.741 1.303 438
1967 1.654 1.441 213
1968 1.881 1.855 26
1969 2.311 1.993 318
1970 2.739 2.507 232
1971 2.904 3.245 =341
1972 3.991 4.235 =244
1973 6.199 6.192 7
1974 7.951 12.641 -4.690
1975 8.670 12.210 -3.540
1976 10.128 12.348 -2.218
1977 9.264 9.016 248
1978 12.659 13.683 -1.024
1979 15.244 17.961 -2.717
1980 20.132 22.960 -2.828

SOURCE: Central Bank, Annual Report, 1980.

Indexation
Inflation and the orderly development of the capital market
are said to be mutually exclusive phenomena. Inflation destroys
confidence in economic agents and in the economy's future performance.
Brazilian experience in the period prior to 1964 seems to confirm this
statement. At that time, the capital market in Brazil did not go

beyond short-term operations in the commercial bank area and an
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atrophied long-term market. However, the Brazilian experience after
1964 seems to show that high inflation rates may be associated with
an orderly development of the capital market. The compensating fac-
tor seems to be indexation.

The origin of indexation was in Law 4.357 of 1964, which, as
mentioned above, created the indexed national treasury bonds and,
a posteriori, institutionalized indexation. This same law applied
the indexation principle to overdue fiscal debts and the correction
of companies' fixed assets. Afterwards, through Law 4.380 of 1964,
which created the Banco Nacional da Habitagdo (National Housing Bank),
the concept of indexation, a posteriori, was extended to loans pro-
vided by the national housing system. This principle was then
extended to several other sectors including savings, loans, debts,
rents, insurance, interest, wages, the real estate sector, and the
exchange rate.

Parallel to the above, a comprehensive system to fight high
prices was organized based on the same indexation principle. From a
financial point of view, indexation makes the economy extremely flex-
ible. However, on the productive side, when a large variety of goods
and services have their prices indexed, these prices cease to reflect
relative scarcity and may jeopardize the effective allocation of
economic resources.

In spite of the authorities' initial efforts, the private
financial institutions did not work with indexed securities because

of the risk involved, as when, expecting an increase in the
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inflationary rate, borrowers and investors turn to different sectors.6
On the part of investors, there is a massive transference of resources
from nonindexed monetary or financial assets to indexed assets. On
the other hand, borrowers try to obtain nonindexed liabilities.

To overcome this situation, prefixed monetary correction was
created, which is in reality a nominal interest rate. It is adminis-
tered by the Central Bank. This monetary correction enabled the
formation of a wide capital market; however, its development was not
independent of inflation. Thus it is necessary to clarify the rela-
tionship between the capital market and inflation. While inflation
was decreasing in the country from 1964 to 1973, the mechanism of
indexation accomplished its aim, making possible the compatibility of
inflation with the capital market. The relationship between monetary
and nonmonetary holdings, which was 2.7 in 1968, decreased to 0.76 in
1973. The majority of the nonmonetary holdings exhibited exceptional
real growth in that period as did bills of exchange, fixed-term
deposits, and savings accounts.7

However, after 1973, when inflation began to increase, savers
began a massive transference of funds from nonindexed assets to those
that included monetary correction. Initially, investors tried to

reduce part of their balances in monetary assets, particularly in

6Paul Beckerman, "The Trouble With Index-Linking: Notes on the
Recent Brazilian Experience" (1978). (Mimeographed.)

7Luna and Nogueira Neto, Indexation and Capital Market.
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sight deposits, provoking a liquidity crisis in the banking system.
They also transferred their funds from financial assets that were
paid at a nominal prefixed rate, such as exchange bills and term
deposits, to indexed assets.

Until 1973, those assets with no indexation or with prefixed
indexation were remunerated at a higher rate than those assets with
a posteriori indexation. This situation changed in 1974 when infla-
tion began to increase, a tendency that was reinforced by regulations
that, at the time, established ceilings for the remuneration of those
assets with no a posteriori indexation.

Consequent to this movement of funds, which was already being
felt by 1974, the private financial sector, which had not used indexa-
tion to any great extent, went into a severe liquidity crisis. As a
result, several financial institutions went bankrupt. A similar
crisis was felt by those companies that had borrowed indexed funds.
The increase in the inflation rates was reflected by an increase in
the companies' liabilities at a time when the funds were locked into
investments. The companies were unable to generate cash in the same
proportion as the increase in their corrected borrowings, and finan-
cial problems arose. To reduce the inflationary impact on borrowers'
loans and to make savings in indexed assets less attractive, the for-
mula used for the calculation of the index was modified so that only

part of the effective inflation rate was indexed.
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The state assumed control of a growing share of internal
savings and the compulsory savings that it admim'sters.8 On the
other hand, the state instituted a generalized system of subsidized
credit through which it loaned the funds obtained. The Brazilian
economy is thus in a situation in which the state controls an extremely
high proportion of financial savings, taking in the funds through
compulsory savings schemes or through assets yielding interest and
subject to monetary adjustment. These assets offer some of the high-
est returns in the capital market with no risk and excellent liquidity.
On the other hand, the state offers extensive credit lines at subsi-
dized interest rates. In this way, the state operates with a negative
spread, provoking income redistribution among various segments of
society and creating serious distortions in the economy. The private
financial sector remains unstable with funds being switched rapidly
between indexed and nonindexed assets. As a result of inflation and
government-guaranteed indexed assets, the activity of the equity mar-

ket decreased because of lack of available voluntary funds.

The Stock Exchanges

The development of the Brazilian stock market is closely
linked to the national financial system that was implemented in 1964.

To understand how the stock market operates, it is necessary to

8The two largest sources of compulsory savings administered
by the state are Fundo de Garantia por Tempo de Servigo (FGTS) (Fund
to Guarantee the Time of Work), a kind of unemployment insurance,
through which every company is required to deposit monthly 8 percent
of its wage bill, and the Programa de Integragdo Social (PIS) (Program
of Social Integration), through which companies have to deposit 0.5
percent of their sales.
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clarify certain factors. In terms of funding, the state agencies hold
more than 60 percent of the domestic financial savings, of which a
substantial part are compulsory. Thus the state agencies have much
influence in the application of these funds. The agencies have, on
the whole, invested the funds in loans to the private sector through
an ample and intricate system of selective credit, usually at subsi-
dized rates.9 In this way, the most important financial agents work
with a negative spread that imposes 1imits on the growth of the stock
market.

In terms of demand for stocks, it is clear that investors
usually prefer an investment with a real return and with low risk
compared to one with high risk and poor liquidity. On the supply
side, a company usually prefers to go into debt at subsidized interest
rather than offer an issue of new shares to the market.

There are other factors that impair the growth of the stock
market. The larger national private companies, which should provide
the rationale for the stock markets, are often family owned and
generally look to the state for funds and guidance in their investment
programs. On the other hand, the Brazilian industrial sector is domi-
nated by state and multinational companies.

One asks oneself how it is, then, that the stock market has
remained alive; the answer, once again, lies with the state.

The most important incentive to the equity market arose as

a result of Law 157 of 1967, which instituted the so-called fiscal

9In 1980 the government sought a return to economic reality
and substantially reduced its loans at subsidized rates.
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mutual funds. Law 157 came at a time of extreme corporate difficulty
caused by the recession through which the country was going. With
this new law, the government attempted to channel funds to companies
as well as to develop among individuals the habit of making equity
investments, at that time an unusual choice of investment.

The mechanism of the fiscal mutual funds in their original

form can be explained as follows.10

The private, individual taxpayer
was allowed to put 10 percent of his income-tax bill toward the pur-
chase of quotas in the fiscal funds (sometimes called 157 funds).
Corporate taxpayers were also, initially, benefited by a 5 percent
reduction in their income-tax bills through a similar investment
plan. Shortly afterward, this benefit was denied to corporate tax-
payers. Those financial institutions authorized to deal in the stock
market were able to create fiscal mutual funds and sell quotas, plac-
ing the funds raised in diversified stock portfolios. The shares
purchased had to come from the primary market, in other words, from
new stock issues. Companies, to obtain the funds raised, had to
invest them in working capital and thus to improve the ratio of their
equity to their total liabilities.

Thus the basic objective of Law 157, in its original form, was

to strengthen the capital structure of companies, directing the funds

to the primary market. This philosophy suffered innumerable changes

loFrancisco Vidal Luna, "E1 Papel de la Bolsa en la Capitali-
zacion de la Empresa Privada: E1 Caso Brasileiro" [The Effect of the
Stock Exchange on Capitalization of Private Enterprise: The Brazilian
Case] (paper presented by the Sdo Paulo Stock Exchange at the Seventh
General Assembly of the Ibero-American Federation of Stock Exchanges,
Santiago, Chile, 1980).

—
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over the years. The secondary market was benefited when the fiscal
funds were allowed to acquire part of the shares in their portfolios
through the secondary market by buying shares through the stock
exchanges. The companies authorized to raise equity through the fis-
cal funds have also varied over the years. It is only since 1974
that the fiscal funds achieved a relative stability in terms of their
objectives. These objectives are strengthening national private
companies, developing the equity market, and educating individuals

to invest in the stock market.

At present, individual taxpayers may deduct from 12 to 24
percent of their tax bills (depending on their gross incomes) and
invest this money in the purchase of fiscal-fund quotas. The adminis-
tration of these funds may be carried out by banks or brokerage com-
panies. The proceeds obtained by the funds are invested in diversified
portfolios that must obey rigorous norms:

1. Eighty percent of the value of the fund must be invested
in national listed companies.

2. The total invested in any one company may not exceed
4 percent of the fund's worth.

3. No more than 10 percent of the voting stock of any com-
pany may be held by the fund.

Taxpayers may only realize their investment after five years.
At this time, 50 percent may be sold; after the sixth year, the bal-
ance may be sold.

The fiscal funds, by reason of the volume and constancy of

the resources that they operate, are among the most important investors
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in the equity market. However, one of the most serious problems of
the fiscal-fund system is the concentration of a large volume of
stocks with relatively few institutions. This can impair the effi-
ciency of the market.

Other important institutional investors in the market are
insurance companies, which are required by specific legislation to
maintain part of their reserves invested in the stock market; private
pension funds;]] and mutual funds.

Thus the Brazilian equity market is of recent origin and as

such is still maturing.

The Sdo Paulo Stock Exchange

This research is specifically concerned with the behavior of
share prices on the S3ao Paulo Stock Exchange. Thus it is necessary
to describe the characteristics of this institution. As a result of
the initiative of Emilio Rangel Pestana on August 23, 1890, a Free
Exchange was created in S3o Paulo for the negotiation of stocks and
other papers by public auction following the standards of the European
exchanges.

At that time, the town of S3ao Paulo was of little significance
within the young republic and was far from having the economic activity
capable of sustaining a market for stocks. However, a number of busi-
nessmen, with the lucidity and vision characteristic of all pioneers,

foresaw the future development of the city that is today the country's

]]These funds normally complement the government-benefits
scheme available to all workers.
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economic capital. Against incomprehension and indifference, they
maintained their efforts to convince the state government to give
official recognition to the embryonic Free Exchange.

On January 25, 1895, the city's anniversary, the Syndicate
of Brokers of Sao Paulo was formed with the support of the Commercial
Association. In the same year the Free Exchange was transformed, by
an act of the state government, into the Official Exchange for Bills
in Sdo Paulo, which was to operate in accordance with public laws and
regulations.

At the start of this century, due to the development of the
growth of coffee, Sdao Paulo began to appear on the economic map of
the country. The exchange kept pace with this growth, raising funds
for new enterprises and gradually transforming its own administrative
and functional roles. In 1935, the exchange, renamed the Official
Stock Exchange of S3do Paulo, was considered a semiautonomous entity,
directly subordinate to the Sdao Paulo State Secretary for Finances.

The exchange remained unchanged until new legislation was
passed to regulate the capital market and to provide for its develop-
ment. On March 7, 1967, by an Extraordinary General Meeting, the
Official Stock Exchange became the present Bolsa de Valores de Sdo
Paulo, a civil, nonprofit association.

The stock exchange has over one hundred brokerage companies
as members, who, in the form of a General Assembly of Associates,
constitute the exchange's highest deliberative authority. The Admin-
jstrative Council, responsible for operational and social policies,

consists of eight officials; six of these are elected from among the
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owners or directors of member brokerage companies, one represents
the companies whose stocks are registered in the exchange, and one
is the general superintendent.

The president of the council is chosen from among the repre-
sentatives of the brokerage companies and has the support of techni-
cal and comunication assessors who deal with the press and publish
information to the public as a whole. The general superintendent,
who is named by the Administrative Council, is responsible to the
council for the implementation of the policies established by it.
The general superintendency has reporting to it the executive super-
intendencies: operations, systems, administration, and finance.

(See Figure 1.2.)

Research Objectives

The objectives of this research are as follows:

1. To build a machine-readable data base of security-price
information for securities traded at the Sao Paulo Stock Exchange in
the past decade;

2. To analyze the rates of return for common and preferred
stocks traded at the S3ao Paulo Stock Exchange for the period covered
by the study;

3. To reproduce the tests developed by Black, Jensen, and
Scholes and by Fama and MacBeth with a new data base and to compare

and contrast the findings;]2

IZF. Black, M. C. Jensen, and M. Scholes, "The Capital Asset
Pricing Model: Some Empirical Tests," in Studies in the Theory of
Capital Markets, ed. Michael Jensen (New York: Praeger, 1972);
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4. To determine the relationship between inflation and
returns from risky assets in an indexed economy.

The most important work about the Sao Paulo Stock Exchange
was written by Wladimir Antonio Puggina in his dissertation, "Analysis
of Rates of Return and Risk for Common and Preferred Stocks: The
Brazilian Experience.“]3 Puggina analyzed the annual rates of return
of the Brazilian stock market during the period 1968-72. His basic
conclusions were as follows:

1. Investment in the security market was a hedge against
inflation.

2. There was a linear relationship between risk and
return.

3. The actual market index BOVESPA was biased.

4. Smaller companies have done better than larger ones.

Organization of the Study

This study is composed of six chapters in addition to this
introduction. In Chapter II, the data files are described. In
Chapter III, a review of the literature is presented. In Chapter IV,
the methodology for analyzing the performance of the market is shown.
The tests of the capital-asset-pricing model, which were developed

in the United States, were applied to the Sdao Paulo Stock Exchange.

E. F. Fama and J. D. MacBeth, "Risk, Return and Equilibrium: Empirical
Tests," Journal of Political Economy 81 (May-June 1973): 607-36.

]3N1adimir Antonio Puggina, "Analysis of Rates of Return and
Risk for Common and Preferred Stocks: The Brazilian Experience"
(Ph.D. dissertation, Michigan State University, 1974).
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The results of these tests are presented in Chapter V. The rela-
tionship between inflation and rates of return of the market is
presented in Chapter VI. Finally, in Chapter VII, a summary and

conclusion are presented.



CHAPTER 11

THE DATA FILES

In this chapter, the methodology for collecting the data is
presented. In addition, the structure of the tapes containing the
information about security prices is described. The procedures of
the Center for Research in Security Prices (CRSP) and of Lawrence

! The data files developed for

Fisher and James Lorie were followed.
this study are simpler than the CRSP data files; however, these data
files may be enlarged in the future. The files provided information
to compute time-weighted rates of return; these rates of return were
compounded rates. Lorie and Fisher stated: "For interest rates (or
rates of return) to be comparable they must be stated as compound

interest and the compounding periods must be the same.“2

Period Covered in This Study

In the previous chapter, the structures of the Brazilian

capital market and the security exchanges were discussed. The

]CRSP Master File (Chicago: Center for Research in Security
Prices, Graduate School of Business, University of Chicago, March
1979); Lawrence Fisher and James H. Lorie, "Rates of Return on
Investments in Common Stocks: The Year by Year Records, 1926-65,"
Journal of Business of the University of Chicago 39 (January 1966);
and A Half Century of Returns on Stocks and Bonds (Chicago:
Graduate School of Business, University of Chicago, 1977).

2Fisher‘ and Lorie, A Half Century of Returns on Stocks and
Bonds, pp. 18-19.
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Capital Market Law of 1965 was the base for this structure. However,
it was not until 1968 that the significance of this law became apparent.
In that year, the market started to have adequate liquidity and to
trade a sufficient number of securities to attract a great number of
investors.

In addition, only after 1970 did the Sao Paulo Stock Exchange's
files regarding stock prices and events such as stock splits, stock
dividends, issue of new shares, and dividends become relatively organ-
ized. For these reasons, the period covered by this study is from
January 1970 to December 1979. Therefore, there are data collected
on each stock and monthly returns computed for listed securities since

January 1970.

Sample Size

Puggina concluded that, in research on the behavior of the
stock market, an entire population should be studied and that sampling
is not a valid procedure.3 Thus, the total universe of securities
traded on the Sao Paulo Stock Exchange was searched, but with the fol-
lowing qualifications:

1. Stocks not actively traded were eliminated. A stock was
considered as actively traded if it had at least one trading opera-
tion per month.

2. If it was not possible to find all the pertinent informa-
tion about a stock necessary for computing its return, the stock was

deleted from the data file.

3Puggina, "Analysis of Rates of Return and Risk," pp. 37-38.
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This was the approach used by Fisher and Lorie.4 It provided a more

complete set of data.

Computation of Monthly Security Returns

An index for each security traded on the Sao Paulo Stock
Exchange was computed. For stocks traded since January 1, 1970, it
was assumed that an ideal investor bought Cr$1,000 of each security.

So, for each security, he bought the following number of shares:

_ 1000
No = Po
where:
No = Number of shares bought
Po = Initial market price

For stocks that were initially traded after January 1, 1970,
it was assumed that the ideal investor also bought Cr$1,000 of these
shares on the first day of the month following the first trading
month.

The following adjustments were made for dividends, rights,
stock dividends, stock splits, and for all possible combinations of

these events:

1. Dividends
It was assumed that the ideal investor received dividends
and reinvested them in the same security, buying shares quoted

ex dividend. The new number of shares was expressed as:

4Fisher and Lorie, "Rates of Return on Investments in Common
Stocks."
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d
N,=N 1+ (2)
d bd [ Pexd:l

= New number of shares after dividends
Nbd = Number of shares held before dividends
= Price ex dividend

=
o
|

o
|

exd

(=8
n

Dividend per share

The following expression represented the dividend factor:

P
1 = F 3

2. Rights of subscription of new shares

The owner of stocks has the opportunity to subscribe new
shares whenever the corporation decides to raise equity capital.
Normally, the subscription price is below the market price, and, as
a consequence, these rights have value.

It was assumed that the ideal investor subscribed all shares
corresponding to his rights and immediately sold the exact number of
stocks quoted ex subscription rights necessary to recover the amount
spent with this hypothetical subscription. The adjustment made was

as follows:

S
N =N + N S _NbrTO_OXPS (4)
r br br 100 Pexs
or, rearranging the terms:
P
_ S _Ss
Ne = Npp * Nor 700 |1 - 7 ()
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where:

=
n

New number of shares after rights
Nbr = Number of shares held before rights

S = Percentage of subscription
PS = Subscription price
Paxs = Price ex subscription rights

Equation 5 may be rewritten as:

P
S

_ S
Np = Npp [T+ 150 (0 - 5;;;) (6)

The following expression represented the right-of-subscription factor:

1 + _§_.(] -=2)=F

100 (7)

3. Stock dividends and stock splits

The Brazilian commercial law requires that the amount of
certain reserve accounts cannot exceed a fixed percentage of a com-
pany's equity. The two most important reserve accounts subject to
this regulation are retained earnings and reserve from price-level
adjustment.

Retained earnings have the same significance as in the United
States. The reserve from the price-level adjustment originates from
the mandatory price-level adjustment due to inflation. Because the
inflation in Brazil has been very high in the past decade, stock
dividends or stock splits have been very frequent. Usually, every
company declares at least one stock split (or stock dividend) per

year. This fact made the process of data collection more difficult
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because every stock had to be searched for these events for every

year.

The adjustment made for stock splits or stock dividends
was:

- SS
Ng = NbS [} + TTK{J (8)

where:

Ng = New number of shares after stock dividend or stock split

Nps = Number of shares held before stock split or stock

dividend
SS = Percentage of stock dividend or stock split

At this point, it is necessary to mention that in Brazil
there is no difference between stock splits and stock dividends.
Therefore, in this study, they are treated as the same. Even in the
United States, the difference involves only the accounting mechanism.
There is no financial implication. The following expression repre-

sented the stock split or stock-dividend factor:

[1 + 1%%] = F, (9)

4. Dividends, stock splits, and subscriptions offered at the
same time

Frequently, stock splits, dividends, and subscriptions were
offered at the same time. Normaliy, the stock dividend (or stock
split) and the subscription were offered as a percentage of the same

basis. In this case, the adjustment was:

N, = NdeFr + NdeFS - Nde (10)
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or
Na = Nde (Fr + FS -1) (11)
where:
Na = New number of shares after events
Np = Number of shares before events
Fd’ Fr’ Fs = Adjustment factors already defined

However, there were cases in which a stock dividend or stock
split was given over the resulting amount of equity after subscrip-
tion. So, if all the events were on a different basis, the adjust-

ment was:
Na = Nb'Fd'Fr'Fs (12)
After the computation of these adjustments, it was possible
to determine the index for each security. As in Equation 1,

1000
N = —
0 Po

Therefore, the starting index was expressed as:

Nopo = 1000 = I (13)

where:

=
1]

o = Number of shares at the beginning of the first month
for which the security return was computed

= Price at the beginning of the first month
Starting index

O
o
n |

The index at the beginning of each month was expressed as:

I, = NP, (14)
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where:
It = Index at the beginning of month t
Nt = Number of shares (after adjustments) at the beginning
of month t
Pt = Price of share at the beginning of month t

P g
|

= (1,2....120) = number of months

Finally, the monthly returns were computed as:

R't = _JET___lE:l (15)
J jt-1
where:
Rjt = Return on security j during month t
Ijt-1 = Index of security j at time t-1
Ijt = Index of security j at time t

Inflation

The returns computed according to Equation 15 were nominal
rates of return instead of real rates of return. Since inflation in
Brazil was very high in the past decade, it was important to know
the real rates of return that occurred during the period.

It was necessary to select a good deflator. For several
reasons, which are discussed in Chapter IV, two deflators were
chosen. The first was the General Price-Level Index (GPLI) published
monthly by the GetGlio Vargas Foundation. It is widely used and is
the least-questionable deflator. The second deflator was the monthly
variation in the value of the Obrigagoes Reajustdveis do Tesouro
Nacional (ORTN) (Indexed National Treasury Bonds), which is an offi-
cial index and is largely used as the basis for indexation of the

Brazilian economy.
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The method for fixing the values of the ORTN is presented in
Appendix A. The method of computing the GPLI is presented in Appen-
dix B.

Computation of Real Returns

Through use of two deflators, two sets of real returns for
each stock were obtained. These real returns were computed as

follows:

1. The inflated index was computed as:

- pP121 - Pt
IIt It —t (16)
where:
Il = Inflated index of time t to January 1, 1980
I+ = Stock index computed according to Equations 13 and 15
p121 = Value of the deflator on January 1, 1980
pt = Value of the same deflator at time t

2. The real return was expressed as:

Il IT;

e} S A |
RR,, = —3I (17)
Jt IIjt—l
where:
RR., = Real return of security j in period t

Jt

Sources of Information

The data were obtained from the following sources:
1. The Sao Paulo Stock Exchange
The S3ao Paulo Stock Exchange has a relatively well-organized

file with information about all securities traded. Since 1972, a
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great amount of information has been recorded on magnetic tapes.
Unfortunately, not all of those files are complete; thus complemen-
tary material from other sources was used. In addition, several pub-

lications of the Sao Paulo Stock Exchange were consulted.5

2. IBEMEC Publications
The publications of the Instituto Brasileiro de Mercado de
Capitais (Brazilian Institute on the Capital Market) were used to

supplement the data.

3. S.N. Publications
Organizagao S.N. Consultores Financeiros (S.N. Financial
Consultants) is a private statistical-information system that pub-

lishes analyses of companies in the market.

4. Others
In a few cases, it was necessary to consult other sources of
information such as records of stockholders' meetings or stockholders'

departments.

Limitations on the Data-Collection Procedure

Some variables that should be taken into consideration were
neglected because of practical problems. These variables were as

follows:

5The most important publications systematically consulted were
Anudrio da Bolsa (Annual Bulletin of the Stock Exchange) and Boletim
Didrio de InformagGes (Daily Information Bulletin).
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1. Commissions
No commission for buying or selling any stock in the market
was considered. This was because the value of the commission is a

function of the amount traded.

2. Income tax

Income taxes were not considered because of the enormous
complexity of the legislation in this area. In addition, it was
impossible to determine a typical investor and to compute his typi-

cal income tax.

3. Tax incentives

The Brazilian government has designed a very complex system
of tax incentives by which investors may save income taxes by invest-
ing in stocks. Again, it was impossible to determine the average
investor; thus it was necessary to omit the benefits from the incen-

tives.

Division of the Data Into Sectors

The companies were classified by sectors. Although any sector
classification is, to some extent, arbitrary and subject to criticism,
to facilitate the work the classification system used by th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>