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Objective: Weak Signals (WS) of war are spread much earlier than
its Strong signals, which are sounds of gunshots and explosions. the
global financial markets are the most sensitive and influential arena
in complex relationships of the world, which contain WS of possible
future wars. In this Research, we aim to explore a mathematical-
statistical methodology for possible future war prediction.

Method: Using the statistical methods of data analysis, correlation
analysis, and regression models, the possibility of a statistical
definition of WS before the outbreak of a war was investigated with
a case study of the Russia-Ukraine conflict. using financial market
data in the period before the war, definable statistical patterns were
investigated as financial market behavior changes as WS of the
coming probable war.

Findings: Most of the domestic and foreign markets had a statistical
correlation, and the time series charts indicated that the markets
showed different behaviors before the war. according to regression
models, Bitcoin has a negative correlation with the stock market,
which is controlled by two other variables. Finally, by using the
confidence interval method, some observations outside the normal
range of the market were identified, which are called financial
markets WS.

Conclusion: The presented model can identify and predict
unexpected events such as the Russia-Ukraine war. In addition, the
proposed methodology, focusing on cloud confidence intervals and
modified regression models, can provide valuable information about
future probable wars.
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Extended Abstract

Introduction

The future is the bedrock of the emergence of wonders that have begun to
take shape and evolve in the context of time. Just like a seed that is planted in
the black soil and begins to take root and grow in silence and underground,
and suddenly emerges from the soil and reveals itself. In today's world, none
of the phenomena seems to be an exception to this rule, and all events go
through this process of evolution. However, knowing the earliest times of the
formation of this process naturally leaves our hands open or closed in making
predictions and taking advantage of opportunities, and preventing threats in a
remarkable way. In this area of futures research, which is known as detecting
weak signals of change in Futures Studies, methodological development still
requires improving methods and utilizing mathematical capabilities.
Therefore, in this study, focusing on the field of global financial index
markets and war as critical areas, using statistical methods of data analysis,
correlation analysis, and regression models, the possibility of statistically
defining weak warning signs before the outbreak of war was investigated with
a case study of the war between Russia and Ukraine.

Methodology

The present study is a multi-method quantitative study. In terms of results, it
is also in the category of applied-developmental research. In this study,
statistical methods of data analysis, correlation analysis, and methods of
fitting time series models and regression models were used. The statistical
population of the study also includes all explorable data in the time period
and does not require sampling from existing data. Also, the data used in this
study were prepared through sources that publish information and data related
to capital markets and economic indicators that are legally allowed to operate
on the Internet in the country. Data analysis in this study is of the type of
statistical modeling. First, the data were subjected to initial exploratory
analysis, and after producing and presenting the time series model, the model
was examined using visualization tools and statistical methods.

Findings:

The results show a linear correlation between the domestic target markets
and the foreign markets in the study, along with the results of the test of the
significance hypothesis of the correlation. The hypothesis of correlation is
confirmed for all cases except for global gold, the New York, Moscow, and
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Riyadh stock exchange indices, and the OPEC oil price with the dollar in Iran
(p-value is less than 0.05).

Initially, and by analyzing the results related to the correlation, it can be said
that, from a statistical point of view, for each of the domestic markets, the
following markets have potential for modeling:

* Dollar in Iran: Ruble/dollar and Yuan/dollar currency pairs and Bitcoin
price.

» Tehran Stock Exchange Index: Moscow and Shanghai Stock Exchanges,
Yuan/dollar currency pair, and Bitcoin price.

* Gold price in Iran: Yuan/dollar currency pair and Bitcoin price

» Based on observations (time series charts related to different markets),
between two weeks and a month before the Ukrainian war, depending on the
nature of the market, the indices experienced bottoms or peaks, and after 2
months since the war began, the dollar markets in Beijing and Tehran
experienced a significant increase compared to their relative bottoms. In fact,
about a month before the Ukrainian war, the yuan and the rial experienced a
relatively higher value against the dollar, while after two months (non-
working) they faced a 20% decrease in their value against the dollar. Also,
the Shanghai and New York stock markets were engaged in a pre-war
downward trend without any significant effect, and this seasonal-temporal
correction trend does not send any signals from the market. The Riyadh stock
exchange has also not issued any data that is statistically indicative of the
signal, despite the increasing acceleration. The next market that shows signs
of specific movements is the price of the Bitcoin cryptocurrency. Although
we know that Bitcoin is currently fluctuating at a relative standstill around
$30,000 and has not fluctuated significantly in recent months, it is worth
noting that this cryptocurrency first experienced its price peak (over $50,000)
in 2021, 2022, and 2023 in the month before the Ukrainian war, and
immediately fell to its relative bottom.

* Also, in the early days of the war, with a relative standstill around $37,000,
it began an upward trend that reached a peak of $48,500 a month after the
war. Also, after this peak, a correction began and converged towards its
current value. In fact, the main and analyzable part of these fluctuations is the
two relative bottoms before the start of the war and the beginning of a short
but significant upward trend in less than thirty business days. Another market
that has a measurable trend relative to the price of the dollar and gold in Iran
is the price of OPEC oil. However, this market has not issued any signals
before the start of the war.

* One of the notable points in these charts is that a market like the New York
Stock Exchange, which is a global market, is in a downward trend. On the
other hand, Bitcoin has also reached a downward trend after passing through
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a relative peak and repeating several relative bottoms, and these indicate the
outflow of money from Iranian investors present in these markets and a
possible return to the domestic market. This claim is made with the beginning
of the upward trend of the Tehran Stock Exchange and also the positive
balance of real money entering the Tehran Stock Exchange in Esfand 1400.
This point is the motivation for examining the Tehran Stock Exchange with
the help of the yuan/dollar currency pair and the price of Bitcoin.

Conclusion:

Overall, the results of this study showed that the presented models can
identify and predict changes caused by unexpected events such as the Russia-
Ukraine war. These models can help identify market changes early by using
time series data analysis and weak signal detection. In addition, the proposed
methods, focusing on cloud confidence intervals and modified regression
models, showed that they are able to provide valuable information about
future market behavior. Of course, one of the disadvantages of this method is
that if it is not possible to obtain data from equivalent markets or equivalent
variables in general in a problem (data is not available), this method will be
impaired in its performance in selecting the best model and providing
predictions.
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