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Abstract - The objective of this research was to create an indicator of economic and political stability. We did this by using 
an artificial intelligence approach, specifically, creating a genetic algorithm that could be applied to historical stock market 
data, historical gold indices and number of casualties in political uprisings during this period. The prediction of the algorithm 
was the overall market index of the next year, and the accuracy of prediction was very crisp, within 14%. 
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I. INTRODUCTION 
 
In an environment where economic and political 
turmoil are commonplace, a good indicator of 
stability is the stock market index. 
 
Several attempts have been made to utilize Artificial 
Intelligence (AI) to predict the stock market. Some 
utilize Artificial Neural Networks (ANN) [1], or 
ANN's in combinations with fuzzy logic [2], or 
autoregressive methods [3]. Other AI-based methods 
include support-vector machines [4,5], or decision 
trees [6]. 
 
AI using a genetic programming approach has also 
been attempted [7,8,9], and these largely focus on 
maximizing wealth using day-trading algorithms, 
rather than estimating long-term stock trends. 
 
In the present paper, our focus is on estimating the 
long-term (annual) trends of the stock market to 
provide an indicator of economic and political 
stability. Our method uses genetic programming, with 
new approaches in the parameter model set, including 
parameterization of look-back duration, and 
exponentiation. This is used in conjunction with the 
standard methods of weighing contributions from 
several factors including historical stock market 
price, gold index, and number of casualties in 
previous wars. 
 
II. OBJECTIVE OF RESEARCH 
 
The purpose of this research is to demonstrate the 
feasibility of using artificial intelligence to predict 
future market forces, specifically annual indexed 
stock prices. For this, we use correlations of the value 
of stock prices to previous political events as well as 
the stability of the international market. While 
Technical Analysis [10] offers a variety of predictive 
methods, the value  of artificial intelligence is the 
inherent learning ability of the methodology utilized. 
The value of predicting the future stock prices is to 
enable optimizing the timing, and class of 
transactions to maximize monetary benefits. 

 
III. RATIONALE FOR CONSIDERING US 
WARS 
 
The United States of America is arguably the most 
politically and economically influential country in the 
world. When they go through war, their resources 
tend to get depleted by military and security needs. 
This compels them to decrease their rate of 
contribution to the international market, which, in 
turn, causes a change in stock prices. The number of 
casualties in a war indicates the gravity of the set of 
circumstances under which conflict has been waged. 
The more significant the disagreement between the 
nations, the more the monetary resources spent by the 
United States of America on the expenses of the war. 
This causes the activity in the market to go down as 
the inflow of capital gets constrained and is often 
significantly reduced. Thus, stock values remain 
stagnant or reduce. 
 
IV. PREMISE FOR USING GOLD INDEX 
 
Gold is often perceived by the conservative investor 
as an excellent safeguard against common monetary 
issues including market turbulence and inflation. For 
centuries, gold has been viewed as a keeper of value, 
and will continue to be perceived in this manner for 
the foreseeable future. A rise in gold price is often 
indicative of uncertainty in the international market, 
which could be due to political uprising, significant 
economic variations, in addition to various other 
factors. 
 
V. INFORMATION ABOUT THE DATA 
 
Data has been accumulated about the opening gold 
prices of every year since 1871 till present day as 
well as the values of the S&P 500 stock values on 
January 1 of every year from 1871. The wars fought 
by the United States of America during this period 
were recorded. The number of casualties (including 
combat deaths, civilian deaths and wounded soldiers) 
in these wars were noted. 
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VI. DETAILS OF THE ALGORITHM 
 
A template is chosen to describe the dependence of 
the S&P 500 stock price on the previous years' data of 
S&P 500 stock prices, gold prices and number of 
casualties, using arbitrary parameters. These arbitrary 
constants are referred to as "genes" and there is a 
fixed number of genes in each "chromosome". A 
collection of one set of genes is referred to as a 
"chromosome". Each chromosome contains twenty-
two genes. A fixed number of chromosomes is 
chosen, namely sixty-four. Once the errors of each 
chromosome has been found, they are arranged in 
ascending order of magnitude of error. The bottom 
half of the chromosomes are removed and replaced 
with combinations of genes of the top half of 
chromosomes, along with a small, random 
"mutation", which perturbs the values of the bottom 
half of the chromosomes slightly, which prevents the 
error from reaching a stagnant point. This process is 
repeated several times until an ideal set of genes (or 
chromosome) gives a minimal error. Finally, the S&P 
500 value of the next year can be predicted with that 
level of certainty. 
 
Each prediction was calculated based on the 
following: 
 The previous year's stock index, gold index and 

number of casualties. 
 The difference of the previous two years values 

for these indices. 
 The value of "n" years ago, where "n" is a 

parameter to the algorithm that is learnt. 
 
The first sixty-four chromosomes created had 
arbitrary values of genes, chosen at random. Through 
continuous machine learning, the genes of the final 
chromosomes were found to have contrasting values 
compared to the values of the genes of the initial 
chromosomes. 
 
The template used was as follows: 
 
val[n] = factor[0] * data[n-1] + 
factor[1] * pow(abs(data[n-1]-data[n-2]), factor[2]) + 
factor[4] * data[(n-factor[3])]; 
 
This was applied on each of the historical stock index 
data, gold index, and number of casualties. The 
values obtained were combined using weights for 
individual ones as well as combinations of products. 
 
VII. RESULTS 
 
The graph of prediction error versus iteration number 
is shown in figure 1. As can be observed from the 
figure, there are significant jumps in the prediction 
error before it stabilizes. The final error in prediction 
was 13.877%. 
 

 
Figure 1. Prediction Error versus Iteration number for the AI 

algorithm for predicting market force of the next year. 
 
The values of factors that the genetic algorithm 
converged to are given in Table 1 below. 
 

Category 
Stock 

Market 
Gold 
Index 

No. Of 
Casualties 

Factor0 1.000216 0.00022 0.00034 

Factor1 0.010219 0.00026 0.000273 

Factor2 0.100218 0.000225 0.000151 

Factor3 3.000213 0.00191 0.000255 

Factor4 0.000245 0.000216 0.000335 
Table 1. Factors to which the genetic algorithms converged. 

 
VIII. CONCLUSION 
 
There is a distinct correlation between political 
events, historical gold index, and stock prices, which 
is useful in predicting the long term pattern of the 
market and overall economic stability. An artificial-
intelligence approach using a genetic algorithm 
yielded results that were accurate to within 14% of 
the actual value in the next year. 
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