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ABSTRACT

This research enhances the importance of the risk management and decision analysis, specifically
addresses the impacts of macroeconomic variables in the stock market. The theoretical
framework covers the evolution of investment analysis tools from portfolio management to recent
financial theories applied to the Mexican Stock Market. In one of the recent works, Francisco
Lopez, a Mexican researcher discovered evidences of different impacts of macroeconomic
variables in the Mexican stock exchange market at a productive sector level. The scope of this
work is to expand and continue to exploring these findings. The strategy is to apply statistical
analysis over longitudinal data to identify and understand such impacts to the Mexican stock
market. Volatility and risk impacts in the market create a challenging environment to the decision
makers; analysis models could be enhanced to include these macroeconomic variables and assess
impacts on specific productive sectors; the application of this knowledge will provide direct
benefits to the market, the productive sectors and to the economy participants.

INTRODUCTION

should be taken in complex environments. There are many factors involved in a decision process that

need to be considered, e.g. the companies face different risk levels, inconsistent information availability,
variable economic environment and even the personal risk aversion of a decision maker has a very important
influence.

@ ne of the main financial targets of the companies is to maximize the investment value; usually decisions

Risk is one of the factors that are considered when investment decisions are made. We can think of risk as the
measure of the probability to obtain different returns that the expected ones or even negative results from a particular
investment.

Every financial instrument (considered as an investment alternative) carries an associated risk level; to
mitigate this, the companies usually maintain portfolios with a mix of instruments depending on risk and liquidity.
Besides the intrinsic risk associated with every instrument, the market risk is always present. That is why it is very
important to assess the risk contribution of every instrument that is included in the portfolio considering always the
economy as its environment.

Financial Institutions and Treasury Departments of several companies maintain investment portfolios which
its valuation depends on the exogenous economy variables such as interest and exchange rates.

Managers and regulatory entities explain the magnitude and possible variations on the portfolios value across
the time establishing a risk market measure.

The contribution to the portfolio risk of each selected investment instrument, can be measured by observing
the sensitivity to the market variations, it is then possible to apply this important measure as a relevant factor in the
investment decision analysis process.
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The economics data not only serve to the investors to read the economy, it influences stock market
negotiations and Central Bank monetary policies, according Siegel it also has influence in the stocks prices. Parness
uses this example: to some stock traders the stocks prices behavior seems to be as mysterious and unpredictable like
the weather without neither meteorologists nor satellite pictures.

Some of the macroeconomic factors impact the economy at a country level; however, these factors are not
easy to identify, therefore create confusion to the investors when they try to asses possible losses. Due to the volatility
there is no way to predict the portfolio performance; some investors take decisions based on historical data of good
returns in the stock market, they also try to diversify the investment to reduce risk.

PORTFOLIO DIVERSIFICATION

Portfolio diversification is not a new concept, it has been applied to reduce risk and to minimize stock price
variations. In 1738 Bernoulli recommended to separate the exposed goods in small portions to avoid a generalized
risk. With the 1938 book “Value of Investment Theory”, John Bur Williams inspired Harry Markowitz to write in
1952 the basics of the portfolio theory.

The idea was that it is possible to reduce the risk of an investment using a well diversified portfolio and at the
same time maintain the expected returns. Markowitz and others dedicated years to develop mathematical models to
support investors’ decision process.

CAPM (Capital Asset Pricing Model)
A study line was the CAPM (Capital Asset Pricing Model) developed by Sharpe in 1963-64, this was the
basis to asset valuation. Lintner in 1965 and Fama in 1970 worked to optimize the proportion of the investment using

risk data. In 1993, Fama considered the existence of a common factor that impacts all asset returns.

A way to perform risk valuation is to apply the CAPM to analyze time series price variations with respect to
market.

APT (Arbitrage Pricing Theory)
The CAPM as a method to value assets has been very controversial; this favored the creation of new methods

like the APT (Arbitrage Pricing Theory) that was designed by Ross in 1976. The APT considers that the return on
asset investments is a result of various risk factors and not only the relationship with the market prices.
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Ross, Roll and Chen in 1986 continued working in establish relationships between macroeconomic variables
and be able to identify those that are part of the systemic risk. They analyzed the industrial production, inflation, risk
premiums, interest rate, stock market index, consumption index, and oil prices. Using this as a basis, in 1997 there
was identified that to the north-American market the factors that explain the return on asset investment are the
investment confidence, interest rates, inflation, industrial activity and stock market index.

In 1997 Groenewold and Fraser tested the Arbitrage Pricing Theory (APT) in the Australian market and
determined that inflation index was the factor with more influence in the stock prices. They also found additional
factors that influenced in different magnitude depending on the analyzed period: short term interest rate, monetary
base growth.

MEXICO CASE

In Mexico, Vazquez applied the Arbitrage Pricing Theory (APT) to a large time series in 2000. In 2002
determined that the systemic risk is mostly explained by the changes in the monetary base, inflation rates, oil prices,
market index and changes in the international reserves.

In the Mexican University (UNAM) publication: Accounting and Management Magazine 206 in 2002 there
was a release of an article regarding the APT applied for portfolio selection in the Mexican stock market written by
Francisco Lopez Herrera.

This investigation shows the initial tests to explain the systemic risk with macroeconomic factors and
conclude that the APT offers an important theoretical framework to explain the relation return-risk of stock assets in
Mexico.

Although it was not part of the objectives on this investigation, in the process they found evidences that show
common risk factors for stocks that are part to the same economy sector.

RESEARCH PROPOSAL

The on-going investigation pursuits to identify the impacts that the macroeconomic variables provoke in the
performance on the relation risk-return at a sector level in the Mexico stock market.

The objective of this research is that the decision making process in terms of investment could be made with
better confidence levels. If we have a way to identify and validate the effects of some the macroeconomic variables in
the stock market, it could be possible to establish more accurate measure models.

Investment decisions based on more information elements and better risk assessment models will encourage
investors to allocate resources in specific productive sectors, which will bring benefits to companies, stockholders and
employees.

HYPOTHESIS 1

The main hypothesis is:

There are macroeconomic variables that cause direct and particular impacts in the Mexican stock exchange market at
a sector level.
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Independent Variables*
Monetary base changes
Inflation

Oil prices

Market Index
International Reserves

* Macroeconomic variables identified by Vazquez (2001).
** Sectors according Mexican Stock Exchange classification.

HYPOTHESIS 2

SECTORS**

Extractive Industry
Transformation

Construction

Retail

Transport and Communications
Services

Miscellaneous

The impact of the macroeconomic variables in the sector performance has permanent implications.

The idea is to evaluate correlation data in different time ranges to be able to identify transit patterns or

permanent effects on the risk-return relation.

RESEARCH DESIGN

The research will be supported with an exploratory phase that will turn into a correlation stage, it will also be
causal with intervenient variables, the relation cause-effect between dependent variables (macroeconomic variables)

and independent variables (sector portfolio returns) will also be analyzed.

The exploratory phase will present the evolution of the risk-return relationship studies until it reaches the
conclusion of recent research analysis. This will be the starting point of the research hypothesis. It will also serve to
place the theoretical framework. The following diagram shows the research design:

=
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RESEARCH FOCUS

There will be a qualitative validation using a non-experimental design, longitudinal. Then, based on the
results, we can proceed to evaluate and perform the hypothesis test with a multivariate correlation to show causality.

The research will end with a report on the observed effects of the macroeconomic sectors of the stock
exchange market and to define the seasonal character of the impacts.

Data collection

No
experimental >

Data analysis

Exploratory

Research \
I

Hypothesis
Correlation-Causal

Conclusions

[ | Correlation

Statistic and
Analysis Causality

Theoretical Support

DATA ANALYSIS

The main piece of this research is the correlation model that will determine the way macroeconomic variables
affect the market. The following techniques will be analyzed to define witch can provide the best results.

AutoRegressive Conditional Heteroskedasticity (ARCH).
Generalized ARCH (GARCH).

Exponential GARCH (EGARCH).

Glosten, Jagannathan, y Runkle (GJR).

Asymmetric Power ARCH (APARCH).
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RESEARCH PROCESS
The process will follow these steps:

Identify stock market sectors and define the criteria to select stocks.
Identify macroeconomic factors and information sources.

Define the analysis model.

Setup portfolios in each identified sector.

Perform the longitudinal analysis with quarterly reports

Test the hypothesis with a correlation model

Research Conclusion

Stock Sectors
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EXPECTED RESULTS

It is expected that the results of this research will probe the main and secondary hypothesis; it will provide
specific data on the macroeconomic variables related to the Mexican stock market performance and will evaluate the
impacts of these macroeconomic variables as components of the systematic risk in the different stock market sectors.

This research will benefit the Finance Administration as it will provide scientific elements to explain the
impact of macroeconomic variables in the systemic risk of the stock market sectors.
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There will also be an increased effectiveness in the personal and corporate finance decision process as a
result of better models and understanding of the stock market mechanics related to specific sectors and economy
development. This will also favor higher investment levels in some productive sectors.

The results will help to identify and validate the effects of some macroeconomic variables over the stock
market performance, then, more efficient risk measurement models could be established and will allow greater
confidence levels to the decision making process in stock market investments.
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