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Economic crises are serious events that can have devastating consequences for
developing countries. They can lead to reduced economic growth, increased
unemployment, inflation and poverty. Therefore, it is important to be able to predict
economic crises in developing countries in order to take measures to mitigate or
prevent them.

Genetic algorithms (GAs) are one of the artificial intelligence techniques that can
be used to predict economic crises. GAs are search-based algorithms that mimic the
natural process of evolution. They work by creating a population of possible solutions
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to a problem, and then selecting the best solutions and mutating them to create new
generations of solutions.

GAs can be used to predict economic crises in developing countries as follows:

Selecting variables for forecasting. The first step is to select the variables that will
be used to predict the economic crisis. These variables may include indicators such as
economic growth rate, inflation, unemployment, trade balance and external debt to
GDRP ratio.

GA training. After selecting the variables, the GA needs to be trained. This is done
by providing the GA with a dataset consisting of historical data on selected variables
and information about whether there were economic crises during these periods. The
GA then uses this training data to learn how to predict the likelihood of an economic
crisis.

Forecasting. Once trained, the GA can be used to predict the likelihood of an
economic crisis in the future. This is done by providing the GA with a data set
consisting of predicted values of selected variables. The GA then uses this data to
predict the likelihood of an economic crisis.

Research has shown that GAs can be effective in predicting economic crises in
developing countries. One 2019 study used GAs to predict economic crises in 20
developing countries. GAs were able to correctly predict economic crises in 17 of these
countries.

However, it is important to note that GAs are not perfect. They can give false
positive or false negative predictions. Therefore, it is important to use GA in
combination with other forecasting methods such as time series analysis and
econometric models.

Examples of using genetic algorithms to predict economic crises in developing
countries

The following examples describe how genetic algorithms have been used to predict
economic crises in developing countries:

A 2019 study found that GAs can be effective in predicting economic crises in
Latin American countries. The study used historical data on variables such as economic
growth rate, inflation, unemployment and trade balance. GAs were able to correctly
predict economic crises in 7 out of 10 countries included in the study.

A 2020 study found that GAs can be effective in predicting economic crises in
African countries. The study used historical data on variables such as economic growth
rate, inflation, unemployment and external debt. GAs were able to correctly predict
economic crises in 6 of the 9 countries included in the study.

A 2021 study found that GAs can be effective in predicting economic crises in
Asian countries. The study used historical data on variables such as economic growth
rate, inflation, unemployment and trade balance. GAs were able to correctly predict
economic crises in 5 of the 7 countries included in the study.

These studies show that genetic algorithms are a promising method for predicting
economic crises in developing countries. However, further research is needed to
improve the accuracy of these methods.
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There are four types of crises: transfer crises, liquidity crises, exchange rate crises,
and cyclical development crises.

. Postponement of transfers is a restructuring of the London club.
. The liquidity crisis is characterized by new money.
. Exchange rate crises occur with large fluctuations in the real exchange rate: if

the real exchange rate exceeds 20% per quarter, or 30% over two quarters, or 40%
between three and six quarters.
. Cyclical development crises occur with a sharp decline in GDP growth: when
current GDP growth is below 1 = 3 of the growth rate in the previous year, and if
current GDP growth is 3.5% less than in the previous year, and if GDP growth is up to
5% .

We look for patterns using combinations of the four base squares of each graph2.
If x is the first indicator, y is the second, threshold x and b threshold y, for the chart

. chain 1 if x <aand y > b;
. chain2ifx>aandy>b;
. chain3 ifx>aandy <b;

. chain4ifx<aandy<b;

When you add years or graphs, the number of combinations grows as a power
function, so this problem lends itself well to genetic algorithm optimization because it
Is a matter of choosing in a very large space of possible solutions [1].

The range of possible states for the characters in the strings (allele values) are
Boolean booleans and are 0 if we don't consider the quadrant or 1 if we always consider
the quadrant. For example, row 1110 means that you should consider positions above
squares 1, 2, and 3, not 4. We decided to look for patterns over 2 years: the year the
crisis occurred and the previous year. So, since there are 3 yearly charts and 3 quarterly
charts, the number of boolean values in the row is 120, and so this gives a total of 2120
possible combinations.

We performed calculations using an objective function, which aims to make a
trade-off between the number of included quads and the power of the evaluated
combination. We simply use a linear combination of these two measures as the scoring
function, as it allows easy variation of the preference parameters.

Ec = BBc + (1-B)Hc (1)

where E is the score of combination c, B is the bonus for this number of quads, and
H is the percentage of good hits in this combination.

The percentage of good iterations H is estimated using the crises presented at the
beginning of this section (transfer crises, liquidity crises, crisis crises, and cyclical
development crises). With this objective function, each individual of the population of
the genetic algorithm is evaluated. If a crisis is detected in one of the 40 countries tested
In a given period, the estimator will check the number of appeals in the combination it
represents (for the current year and the year preceding the crisis) against the total
number of appeals (excluding unfeasible data); the resulting number will be H.

Bonus B is here to increase the power of combos using a small number of chains.
Table 1 shows the bonus level for each chain count. A bonus of 1 if the combination
uses 1 or 2 squares per graph and O if more or less indicates that the individuals of the
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algorithm will always prefer to use 1 or 2 chain iterations per graph because the score
will be higher. The parameter is designed to quantify the preference of individuals
between the bonus and the percentage of good shots [2].

The results of applying the algorithms are shown ( fig. 1, fig.2) on the examples
of indicators of South America. Vulnerability, which expresses the percentage of
fulfilled conditions to meet all the requirements identified by the genetic algorithm. All
these percentages are calculated for the observation dates, using only the data available
for the given period and without estimates.
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Figure 1. . Analysis of the condltlons of the transfer crisis
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Flgure 2. The results of the analy5|s of the I|qU|d|ty crisis

Simmering geopolitical tensions combined with technology will drive new security
risks [3]. As both a product and driver of state fragility, Interstate armed conflict is a
new entrant into the top risk rankings over the two-year horizon. As the focus of major
powers becomes stretched across multiple fronts, conflict contagion is a key concern .
There are several frozen conflicts at risk of heating up in the near term, due to spillover
threats or growing state fragility. This becomes an even more worrying risk in the
context of recent technological advances. In the absence of concerted collaboration, a
globally fragmented approach to regulating frontier technologies is unlikely to prevent
the spread of its most dangerous capabilities and, in fact, may encourage proliferation.
Over the longer-term, technological advances, including in generative Al, will enable
a range of non-state and state actors to access a superhuman breadth of knowledge to
conceptualize and develop new tools of disruption and conflict, from malware to
biological weapons. Indicative value chain of generative Al technologies:

- The US has produced more than 70% of the most cited Al research papers over
the past three years, followed by China and the UK,

- Proprietary data sets can lend a competitive advantage; larger companies are
favoured due to economies of scale and network effects, particularly Big Tech
companies that control data generated online,

- Most companies access compute power through cloud platforms. Amazon (US)
holds around 32% market share, followed by Microsoft (US) at 22%.
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XapKiBChKHI HAIIOHATLHUN YHIBEPCUTET PAI0CICKTPOHIKH, YKpaiHa

BusHaueHHs MIKpOCEpBICHOI apXiTEeKTypu Ta 1i TepeBard B KOHTEKCTI
po3nofineHoi cucreMu. MikpocepBicHa apxiTektypa (MA) € cydacHUM MiIX0I0M 10
PO3pOOKH TIPOrpaMHOTO 3a0e3MeUeHHS, MO0 0a3yeTbCcsl Ha PO3MOMALII CUCTEMH Ha
HEBENMKI 1 He3aJeKHI KOMIIOHEHTH, BiJIoMl K MikpocepBicu. KoxkeH mikpocepsic
MPENCTaBII€ COOO0I0 OKpeMuil (YHKIIIOHATLHUNW €JEMEHT, SKUM Moxe OyTu
po3poOJieHuit, BUMPOOYyBaHMM, Ta MacIITAOOBAaHUN HE3aJEKHO BIJI IHIIUX, IO
J03BOJISIE MIJBUILUTH THYYKICTh Ta IBUJIKICTh PO3POOKH.

Baxxnueum acriekrom MA € Te, 1110 KOEH MIKPOCEPBIC MOXke OyTH peasii30BaHUMA
13 BUKOPUCTAHHAM PI3HUX TEXHOJIOTIH Ta MOB MpOrpaMyBaHHS, 110 3a0e31euye BETUKY
THYYKICTh Yy BHOOp1 TEXHOJOTIN JJII KOHKPETHOTO KOMIIOHEHTY cuctemu. Koxken
MIKpPOCEPBIC B3a€EMOJII€ 3 THIIMMHU Yepe3 YITKO BU3HAYeH1 1HTep(deiicu, o crpolurye
PO3BUTOK Ta MIATPUMKY CUCTEMH B ILIOMY.[ 1 ]

Pone mecemx OpokepiB y 3a0esnedeHHI €PEKTUBHOTO OOMIHY JaHUMHU MIX
MikpocepBicamu. Mecemxk Opokep - 11e TTOCEPEIHUK, KU BIJMOBIIAE 3a Mepeaady
MOBIIOMJICHb M1k P13HUMH MiKpocepBicamu. OCHOBHA POJIb MECEK OpoKepa MmoJsrae
B YINPaBJiHHI Ta MOCEPEIHMIITBI Y B3a€EMOJIi MIXK MIKpOCEpBicaMu, pooOIsTdu 0OMIH
JaHUMU  Outblll  €(EeKTMBHUM Ta HaaliHUM. BoOHM peami3yroTh pO3CHUIIaHHS
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