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Abstract — Economic crisis that had happened at 1997-1998 in 
Indonesia has stimulated researchers to study it further by utilizing 
economic indicators. The economic indicators, GDP (Gross 
Domestic Product) and inflation per year from 1980-2011, will be 
tested using time series analysis and system dynamic optimized by 
genetic algorithm. This research have applied system dynamic in 
order to get characteristic value of prediction economic crisis in 
Indonesia with various conditions besides genetic algorithm (GA) is 
used to help the dynamic system in finding a coefficient of data 
historic optimization. 

The methods prior to predict consist of two phases, i.e. training 
and testing. The result shows 93% - 99% accuracy for training and 
up to 90% for testing. It concludes that the prediction system is able 
to fit data in finding historical optimal without avoid error.  

 
Keywords — GDP, inflation, system dynamic, genetic algorithm, 
training, testing. 

I. THE PROBLEM 
Every country has its own history of economic crisis. For 

instance, Indonesia had bad economic crisis in 1998. It had 
debilitated so many important sectors. Economic sector is the 
heart of a country. When economic condition in a country is 
upset, all of sector will be annoyed. This crisis usually leads to 
catastrophic in economy. In order to mitigate the impact of the 
crisis, a system to predict how bad the effect can be should be 
developed. The system is aimed to be able to forecast the 
economic condition when crisis attack, so that governments, 
companies and civilian can have time to prepare themselves to 
deal with it. 

Since 1999, studies regarding predictability of economic 
crisis have been carried out. There are three common models  
used as base for the development study currently. The first is 
signals approach. They are Kaminsky, Lizondo and Reinhart 
(1998), Kaminsky and Reinhart (1999), Goldstein, Kaminsky 
and Reinhart (2000), Alvarez-Plata and Schrooten (2004), 
Peng and Bajona (2008). The second model is parametric 
structural models, which were performed by Frankel and Rose 
(1996), Berg and Pattillo (1999), Kim and Moon (2001), 
Komulainen and Lukkarila (2003), Kumar, Moorthy and 

Perraudin (2003), Beckmann, Menkhoff and Sawischlewski 
(2006), Kalotychou and Staikouras (2006) and Bussiere and 
Fratzscher (2006). The last model is techniques of 
computational intelligence like ones have been done by Kim, 
Oh, Sohn and Hwang (2004), Niemira and Saaty (2004), Kim, 
Hwang and Lee (2004), Pang and Feng (2006), Yu, Lai and 
Wang (2006), Celik and Karatepe (2007), and Sohn, Oh, Kim 
and Kim (2009).  

Prior studies have succeeded in establishing a system as an 
economic crisis impact forecast. The studies are used to 
predict the effect based on each origin crisis causes without 
any internal correlation among them. As the growth of many 
sectors affected through economy, separated crisis causes will 
be no longer appropriate in implementing the forecast system. 
A further study to foresee the crisis impacts which encompass 
all of the crisis causes simultaneously should be developed. 
By incorporating all causes involved, the complexity and 
dynamics of real-world economic problems can be 
approached. The study required will comprise sophisticated 
analytical methods and techniques by applying data mining 
method. This paper is performed to develop a system in order 
to predict economic crisis in Indonesia by using time series 
analysis and system dynamic optimized by using genetic 
algorithm.     

II. REVIEW OF LITERATURE AND STUDIES 

A. Economic System in Indonesia 
Economic system is affected by many factors, such as 

natural resources, which is reflected in Gross Domestic 
Product (GDP) value, and inflation. The two factors 
mentioned afore can be utilized as economic indicator in a 
country. Table 2.1 shows Indonesia economic indicator during 
1997 – 2001.  

1) GDP (Gross Domestic Product) 
GDP is total national income and outcome in relation to 
commodity and services in a period of time. GDP is one of 
main economic characteristic since it gives demonstration 



 

of the economic activity. Higher value of GDP indicates 
better economic activity while lower value indicates the 
contrary. Expressed in billions of national currency units. 

2) Inflation 
Inflation, also known as Costumer Price Index, is value 
that shows relation between goods price in domestic 
currency to foreign currency. Inflation can be said as a 
percentage increase in a price level. When the price of 
most goods and services continue to climb, it will lead to 
inflation. The inflation will eventually affect people 
economic condition [10]. Hence inflation can be used as 
parameter in this research. 

B. Forecast of economic crisis in Indonesia 
Forecasting is a tool in predicting what will happen in 

certain time in the future. In order to cover as many as 
possibilities occur, the certain time used is the time when the 
economic condition shows the deviation the most. This study   
selects Indonesia economic crisis in 1998 as the forecast base 
since it indicates the most unpredictable economic behavior 
for the past 20 years. The event of the prediction system is 
defined as the time when GDP is at its lowest point or and 
when inflation is at its highest point. This study predicts 
economic crisis for the next 1 or 2 years based on GDP and 
inflation data in 1980-2011.  

 

 

Fig. 1 Influence of GDP and inflation toward of event short term economic 
crisis in Indonesia using data from 1980 – 2011 

 
Fig. 1 shows that crisis indicator can be identified by outlier in 
the data time series. It signified the unusual data fluctuation 
data which is foretelling the crisis that might happen. Fig. 1 
visualizes the condition of GDP and inflation in Indonesia 
during 1980 – 2011. It shows the unstable value of GDP and 
inflation in 1997 – 1998. As a matter of fact, Indonesia had 
suffered bad economic crisis in 1998 [9, 18]. 

C. Time Series Data 
Time series data is a sequential numeric variable which 

have the characteristic in sequential of time. Time series data 
can be mathematically defined as follows. 

 (1) 
 
Where: t represents time in which xt is concerned. 

D. System Dynamic 
System dynamic is related with the value of states in a 

system over time [5]. It represents computer simulation 
modeling which used for identifying and managing complex 
feedback systems such as economic systems [18]. By utilizing 
system dynamic, the correlation between data indicator in 
predicting economic crisis can be noticed. This research has 
applied system dynamic in order to get characteristic value of 
prediction economic crisis in Indonesia with various 
conditions. The model dynamic developed as follows. 

 
(2) 

Where:     represents data about economic indicator. 
 
The equation above can be approximated using the equation 
below. 

(3) 
                                          
Where:             = time difference                      ; 
 

         = coefficient in dynamic model;  
         = ones of economic indicator;  
         = 1, 2 ...;  
         = 1, 2 … 

E. Least square method  
Least square method is an approach to suit a mathematical 

or statistical model. Henceforth the result will be used to fit 
the data in time series form and predict the system. Referred 
to equation (3), it can be approximated as the following. 

      (4) 
 
Where:          = coefficient in dynamic model;  

        = ones of economic indicator;  
       = 1, 2 …;  
       = 1, 2 … 

F. Genetic Algorithm 
Genetic algorithm (GA) is used to help the dynamic 

system in finding a coefficient of data historic optimization. 
GA is an iterative calculation with a set of series, namely 
population, as a candidate solution with constant value. The 
population develops generation by generation through genetic 
operator application. During the iteration, namely generation, 
the structure of the population will be evacuated. It then will 
be selected as a basis for the next generation.  

Every solution candidates have fitness value to show 
excess from others. Higher value fitness of individual shows 
its bigger opportunity in surviving and generating the descent. 
Recombination genetic material is simulated with operator 
genetic, such as reproduction, cross over and mutation. GA 
manipulates population in becoming potential solution in 
order to finish optimization problem.  
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III. RESEARCH METHODOLOGY 

A. Research Design 
In this research, the system is developed with the intention 

to predict time series data. It is implemented in model 
dynamic by acquiring the least square error to find coefficient 
optimal using genetic algorithm. The time series data used 
here is GDP and inflation per year started from 1980-2011. It 
has been conducted in two main processes. The first is 
searching for the optimal pattern data history. The second is 
performing predicting a sequence data testing based on the 
pattern that had been found before. The process block diagram 
system of predicting economic crisis is shown as in Fig. 2. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2 Block diagram economic crisis predict system 

B. Population/Sampling 
The variance of variable used to obtain the best 

performance prediction is specified based on the following 
scenario experiment. 
1. Scenario 1: 

• Using Number of Ra and Rb, -5 and 5, respectively. 
• Divider to the number of mutation: 100, 1000, 10000, 

100000. 
• Number of maximum total individual: 2000. 

2. Scenario 2: 
• Using Number of Ra and Rb: -10 and 10. 
• Divider to the number of mutation: 100, 1000, 10000, 

100000. 
• Number of maximum total individual: 2000. 

Where Ra is interval above and Rb is interval under. 
 

The objective of both scenarios is to find the optimal 
pattern. The various values of Ra and Rb are estimated and 
used to find the huge space to GA searching the best fit 
coefficient. The range used is -5 to 5 and -10 to 10. It was 
selected based on trial and error of the phase testing code in 
GA, whereas the divider to the number from mutation value is 
to find the effect from mutation in the population.  

Mutation is the most influence natural selection in GA 
other than recombination. The divider mutation also affected 
in finding best coefficient. The range of the divider is 
influenced by the range of the data. The interval divider 
number of mutation used are 100, 1000, 10000 and 100000.  

C. Instrumentation and Data Collection 
Instrumentation and data collection are: 

a. Data used in the system are data economic indicator per 
year taken from IMF website. They are GDP and 
inflation Indonesia from 1980-2011. The total data used 
is 30 data. 

b. Clustering of data training and data testing is using the 
scenario experiment as follows  

- Data Training : 22 year (1980 - 2000) 
- Data Testing   : 10 year (2000 - 2011) 

D. Tools for Data Analysis 
The calculation of accuracy used the equation below. 

    (5) 
 

MAPE (Mean Absolute Percentage Error) is utilized to 
calculate the error between prediction and actual data. The 
equation of MAPE is as the following. 
 
 
      (6) 
 

Where: = Total of prediction data. 
        = data actual. 
     = data result of predict. 
 
 

IV. PRESENTATION, ANALYSIS AND 
INTERPRETATION OF DATA 

 
This chapter provides some result of prediction system.  
A. Presentation and Analysis of Data 

The best result of the scenario 1 and 2 are explained as 
follows. 

The content of the scenario 1 are Ra = -5 and Rb = 5, 
divider to the number of mutation = 10000, number of 
maximum total individual = 2000. The best results in scenario 
1 are summarized from Fig. 3 to Fig. 6. 
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Fig. 3 The best result scenario 1 facing data train of gd
from 1980 - 2001  
 

Fig. 4 The best result scenario 1 facing data train o
from 1980 - 2001 
 

Fig. 5 The best result scenario 1 facing data test of gdp
from 2002 - 2011 
 

Fig. 6 The best result scenario 1 facing data test of infl
from 2002 - 2011  
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Fig. 7 The best result scenario 1 facin
and gdp in indonesia from 1980 – 2011 

 
The system predicted that 

inflation is 14.79 and 40.48, re
pattern that had been read in th
as the influencer. But in result
2013, the value of GDP is -8,55
is shown in Table 3. Both from
that economic is chaos and 
population are Ra = -5 and Rb =
scenario 1 the predict system di
because usually, crisis occurred
inflation is complement. 

The content of the scenari
divider to the number of mu
maximum total individual = 200
2 are summarized from Fig. 8 to

 
TABL

RESULT OF SHORT TERM PRE

Year GDP Predic

2012 14,794 

2013 -8,557 

G
D

Inflation

Inflation Train

G
D…

Inflation

Inflation Test

economic in Indonesia that the 
the rapid fall in exchange rates 

nflation is shown in Fig.5 and 
f testing phase is 93,8% for 
The accuracy is smaller since 

o small. Economic system is 
error is undeniable. As a 

ot find the optimal pattern. The 
marized in Table 2. 

LE I 
ST IN SCENARIO 1 USING ACCURACY  

Test 

on GDP Inflation 

5 80,558 93,807 

 
ng data predict of learn about inflation 

 

in 2012 the value of GDP and 
espectively. This caused by the 
his situation when the inflation 
t in 2013 shows the others. In 
57 yet the inflation is -37.78. It 
m the prediction result showed 

complex theory using area 
= 5. It can be concluded, using 
id not give the optimal pattern, 
d when the value of GDP and 

io 2 are Ra = -10 and Rb = 10, 
utation = 10000, number of 
00. The best results in scenario 
o Fig. 11. 

LE III 
EDICTION USING SCENARIO 1  

ct Inflation Predict 

40,480 

-37,788 



 

 
Fig. 8 The best result scenario 2 facing data train of gdp in indonesia from 
1980 - 2001 

 

 
Fig. 9 The best result scenario 2 facing data train of inflation in indonesia 
from 1980 - 2001 

 

 
Fig. 10 The best result scenario 2 facing data test of inflation in indonesia 
from 2002 - 2011 

 

 
Fig. 11 The best result scenario 2 facing data test of gdp in indonesia 
from 2002 - 2011 
 

TABLE IIIII 
RESULT OF THE BEST TRAIN AND TEST IN SCENARIO 2 USING ACCURACY  

  Train Test 

Accuracy 
(%) 

GDP Inflation GDP Inflation 

93,372 97,594 99,543 98,929 

Due to allowable error tolerance in accuracy result in 
training and testing phase, the system can hopefully valid 
enough predict economic crisis 1 – 2 years ahead by learning 
pattern from data predict of learn as visualized in Fig. 12. This 
scenario gives better result than scenario 1. By applying Ra = 
-10 and Rb = 10, best coefficient with the smallest error can 
be achieved with the real value in billion. It is proved by the 
accuracy in process training is 93,37% for GDP and 97,59% 
for inflation. Table IV shows the accuracy result of training in 
scenario 2. 
 

 
Fig. 12 The best result scenario 2 facing data predict of learn about inflation 
and gdp in indonesia from 1980 – 2011 
 

TABLE IVV 

RESULT OF SHORT TERM PREDICTION USING SCENARIO 2   

Year GDP Predict Inflation Predict 

2012 18,771 33,522 

2013 -17,679 162,970 
 

Fig. 12 indicates that the system predicted is able to find a 
sign of crisis. The system prediction using GDP and inflation 
data shows the gradually increment after sudden decreasing as 
the actual data crisis in 1998. The product is the crisis will 
occur.  

From both scenarios, it can be said that when prediction 
system of economic crisis optimized by genetic algorithm in 
finding data, is given by natural selection, namely cross over 
and mutation. By them, it will impact new generation with the 
best individual in population. So, if the parents are the best 
individuals, then the child could be the best individual of the 
next parents. Finally, the last population with the best 
individual will give the best coefficient which has the small 
error in fitting data. After that the results of train and test are 
measure using accuracy. 

B. Interpretation of Data 
As the figure result of scenario 1 and 2, GDP and inflation 

have causal effect due to the correlation of one another. 
Nevertheless the system still has error in predicting. The 
increment of inflation automatically gives effect on GDP.  
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C. Summary of Findings  
The result indicates that economic is a complex and 

chaotic systems though data training and data testing give 
accuracy around 90%, where the real value is in billion. It can 
be seen from the result of the scenarios that the dynamic of the 
economic indicator is interdependently so that the error cannot 
be reduced.  

V. CONCLUSION 

A. Conclusions 
The conclusions generated based on this research are 

summarized as follows.  
• In training phase, the prediction system of economic crisis 

gives the accuracy 99%. It is caused by the system able to 
find best coefficient in fitting data with the error about 1%, 
with the real value in million rupiah. 

• In testing phase, the prediction system economic crisis 
gives the accuracy 80 - 90%. It is caused by the small 
range of data used causing the data did not have pattern to 
be optimally identified. It affected in finding the best 
coefficient before failed to fit the data with a small error. 

• Prediction result can be said not good enough to be used to 
predict economic crisis originally. Economic system is a 
complex and chaos system. Complex system is a system 
which concern to other elements. Whereas, chaos is 
system when in the first step still get a small error, but 
after that the error will be hard to be reduced.  

• The data used as economic indicator gives big impact the 
result. It is proved from the result of both scenarios in 
which the indicator is dependent each other. 

• The changes of parameter in genetic algorithm also give 
impact to the result. They are Ra and Rb, divider number 
of mutation, and maximum total individual. Ra and Rb 
were used for range of coefficient result whereas the 
divider number of mutation was for process mutation. The 
maximum total individual for the iteration maximum 
individual in population.  

B. Recommendations 
The recommendations proposed based on this research are 

summarized as follows. 
• The predict system economic crisis has to use many more 

data economic indicator as variables input. 
• Using the data of economic indicator per month. 
• The government has to change the policy of monetary and 

politics so that the economic crisis is not influenced by 
them. 

• Other algorithm optimization needs to be carried out, as 
comparison, in finding coefficient optimal for predicting 
system economic crisis with the intention of better result. 
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