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Forecasting is an essential and growing component of financial theories and
applications. Forecasts are expressed in three ways: point, interval, and
probability distribution. The largest amount of information a forecast can provide
is in the form of a probability distribution. For example, in addition to the mean
and conditional variance of other torques including kurtosis and skewness, the
probability distribution can also be calculated. This form of forecasting is very
important in the financial economy, which is a fundamental risk assessment and
uncertainty. Because the sum of all possible events is estimated and the future
events may not be missed. Therefore, estimating uncertainty in this case is much
more accurate than other forms of forecasting. In the present study, based on the
Geometric Brownian Model (GBM), the probability of future stock price index
values of Tehran Stock Exchange is calculated. Bayesian parametric approach and
MCMC sampling algorithm are used for this purpose. The results show the
growth rate of the stock price index at an average rate of 4% in the year 1398
(forecast year) and the probability of limiting events such as the index falling to
below the 1397 average is very low (about 7%). The results also show that the
probability of falling stock price index in the forecast year is lower than the
minimum of the previous year is only 0.0017. Therefore, investing in the stock
market is very safe. This information is only available in the manner of predicting
the probability of future stock price indexes.
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1. Introduction

Forecasting is an essential and growing
part of the economic and financial theories
and applications. Future values of
economic, commercial and financial
variables are important data for current
decision-making factors. Prediction is
defined as the estimation of the most
probable future value of a random variable
based on current and past information
available in a scientific or non-scientific
model. According to this definition,
prediction is inextricably linked to the
concept of probability. More precisely,
favorable predictions are likely to be
related to probability. Only in this way,
their uncertainty can be measured.
Uncertainty is difficult to calculate even if
all events and outcomes are known. It will
be more difficult to assess uncertainty
when it comes to predicting events with
uncertain possible scenarios. Predicting
the distribution of the probability largely
eliminates the possibility of inaccurate
measurement of the uncertainty resulting
from the forecasting.

In general, a prediction can be
presented in three ways:

1. In the form of a number (point
prediction)

2. In the form of a set of numbers,
from which a certain value can be
expected to be the same as the
future variable (interval prediction)

3. In the form of a possible
distribution of variables future
values (density forecasting)

The third technique provides more
information about the future values of the
variables than the other two ones since the
probability distribution of future values of

the variable contains more information. As
a result, forecasting uncertainties can be
calculated. However, making such a
prediction, unlike the first and second
techniques, requires the imposition of
more assumptions and more complex
calculations.

In financial markets, investors' current
decisions will depend on the value of
future asset prices. Before any further
study, we must answer this important
question about financial variables:
whether they can be predicted in principle
or not?

2. Research Methodology

The purpose of this study is to calculate
the probability distribution of future
values of the stock price index. There are
various methods for estimating the
probability distribution of a variable. One
of such methods is the kernel estimation
or density of the variable by using
nonparametric methods. In the present
study, using the Bayesian approach of
post-distribution of future values of stock
prices based on the hypothesis of stock
price compliance, a Geometric Brownian
process of time (continuous and quantity)
has been used. This issue has not been
studied in the Iranian economic literature
so far and the current study is the first one.
Our information and expectations about
how the stock price index is moving can
lead to better forecasting of the future
values of this variable. Therefore, the
starting point of this research is to
examine the nature of changes in stock
prices and to use an accepted model in this
field. In the present study, the Efficient
Markets Hypothesis has been widely used.
This hypothesis states that all information
available to stock market investors who
base their expectations of future rates of
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return on the Rational Expectations
Hypothesis is reflected in stock prices.
Based on what is meant by information in
this definition, we will have three forms of
Efficient Market Hypothesis, which are
shown below:

1. Weak hypothesis based on past
stock prices.

2. Semi-strong hypothesis with all
public information available.

3. Strong hypothesis with all public
and private information available.

If all the available informations are
reflected in their stock prices, the changes
in stock prices must be completely
random. Therefore, stock prices must
necessarily follow a random walk process
so that their changes are completely
random or, in econometric terms,
equivalent to a White Noise process. In the
present study, continuous time and
continuous value random processes have
been used to predict the probability of
specific price events.

In this regard, the present study falls
into the third category. It is also a
probability distribution in terms of the
type of prediction. In order to make the
prediction, Bayesian approach was used
and the desired model was selected using
the Efficient Markets Hypothesis. Using
this approach, the posterior distribution of
pattern parameters was calculated and
then the probability distribution of
different events was calculated, using
simulated Markov Chain Monte Carlo
(MCMC). The information obtained using
this method of analysis is much broader
and more accurate than other types of
forecasting. For this reason, this type of
forecasting is  preferred in  risk
management.

In this research, establishing the
Efficlent = Markets  Hypothesis, the
Geometric Brownie process was used to
predict the future value of the stock index.
The Brownian Geometric pattern of stock
price modeling was first used by Bachelier
(1900) for stock market prices in Paris.
Historical data show exponential (or
declining) stock prices which are always
positive numbers. These features are one
of the reasons why economists want to use
Brownian Geometric patterns to model
the stock price process. Despite the
advantages of the Geometric Brownie
process and the probability distribution
method, the Brownie Geometric model
has some drawbacks in predicting and
calculating the path of the stock price
index, including the following two
important ones:

1. Inability to calculate marginal
events such as stock market
crashes or booms

2. Inability to consider the clustering
nature of turbulence

3. Research Findings

According to the results of this study, the
average growth rate of the stock price
index was 4.9% and the probability that in
the following days, the size of the stock
price index be less than its maximum value
in 2018 was very low (approximately 7%
probability of occurrence). In other words,
it means that investing in the stock market
had a positive return on investment. The
results of the study indicate the growing
trend of stock price index with an average
rate of 4.9 percent in 2019 (forecast year)
and the probability of marginal events
falling below the average of 2018 was very
low (about 7%). The results also show that
the probability of the stock price index
falling in the forecast year to less than the
minimum of the previous year was only
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0.0017. Therefore, investing in the stock
market that year was safe.

4. Conclusion

According to this study, such information
can only be obtained in the probability
prediction method through the Brownian
Geometric pattern of future values of the
stock price index.
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