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 Abstract 

 The idea that financial crisis can be transmitted to other countries is relatively a new concept for 

economists.  Although Great Depression certainly had contagious elements, this concept is taken 

seriously only recently with the Mexican Crisis of 1994. This crisis is followed by East Asia Crisis, 

and Russian Crisis which are to some degree contagious. However none of these crises was as wide 

spread as the 2008 crisis. Another prominent feature of the 2008 crisis is that it began in a highly 

developed country.  It spread across countries through financial and other economic links very 

quickly. 

These facts point out that for understanding the last global crisis not only identifying the channels 

through which the crisis is transmitted to but also the dynamics the dispersal are important. In this 

study it is our aim to model the dynamics or transmission. In that regard we adopt a widely used 

mathematical model of epidemics. 
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1. Definitions of Contagion  

The last three decades stands witness to a great wave of integration. Financial, trading and 

communication/social networks spread becoming a significant and integral part of daily life. 

As these networks grew countries became more interdependent. The benefits of being a 

member of the networks increased and new benefits emerged. However networks are channels 

that also spread the problems of one member to others. 

Contagion is basically the transmission the crisis through the links between the members. 

Networks that are so essential in today’s world also cause disasters like financial crisis to 

spread to other countries. Networks existed long before economics or any other branch of 

science discovered them. Contagion also is not a new phenomenon. Although the 

phenomenon of financial contagion is old the topic itself is began to be investigated only since 

1990’s.  

There is a myriad of definitions of contagion and no established consensus on one definition. 

Each definition emphasizes certain face of the phenomenon. These defininitions are classified 

into five groups by Pericoli and Sbracia (2003) who provides a good summary of the literature 

on contagion. The classifications are as follows: 

 A significant increase in the probability of a crisis in one market, conditional on a 

crisis occurring in another market. 

 The spillover of voluntary asset prices from the initial market where crisis started to 

others. 

 Cross-country comovements asset prices that cannot be explained by fundamentals. 

 A significant increase in comovements of prices and quantities across markets, 

conditional on a crisis occurring in one market or a group of markets. 

 (Shift-)contagion is a significant increase in cross market linkages after a shock in a 

market. 

Another interesting definition of contagion is provided by Edwards (2003). He restricts 

economic contagion to situations where the extent and magnitude to which a shock is 

transmitted internationally exceeds what was expected ex ante. Edwards finds this definition 

consistent with epidemiology literature which has obviously more experience in the cases of 

contagion. Although for this paper Edwards’ definition is vital, it is only so in the 

repercussions. Such a definition indicates that economy can be perceived as a network and 
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biological analogy of contagion is similar to the spread of financial crises. However this study 

takes a broader view of the phenomenon; contagion is the transmission of the crisis in a 

network, through the links between the members.  

2.Recent Contagious Crisis 

Contagion of financial crisis has become a prominent topic of investigation only after the 

Mexican crisis. However many crisis before had contagious elements. In great depression 

spread of financial crisis had been just another channel in which gold standard transmitted the 

depression (Temin, 1993) Contagion was also a general characteristic of 1992 ERM crisis 

(Favero and Giavazzi 2000). In both crisis the idea of contagion was new and many methods 

had not yet been developed which rendered it impossible to measure how much of the 

transmission had been due to contagion. Literature generally focus on 1995 Mexican, 1997 

Asian, and 1998 Russian crises because with the coming of these crises new techniques 

pertinent to contagion had been developed. 

Although Güloğlu and Altınoğlu (2002) claim that in both Mexican and East Asia countries 

budget deficit and inflation rate had been relatively lower, Hufbauer and Schott (2005) counts 

high deficit as one of the reasons of the crisis. Moreover Mexico's weak banking system and 

low reserves caused to devaluation of peso at December 1994. This devaluation is the official 

beginning of the financial crisis, and soon it spread to other countries. The crisis was largely 

confined to Latin America, especially Argentina and Brazil suffered serious damage, Peru and 

Venezuela were affected slightly less and Chile was relatively unharmed. In addition to that 

countries which are outside the Latin America region such as Thailand, Hong Kong, the 

Philippines and Hungary had also been effected (Glick and Rose, 1999). Mexican crisis was 

milder than Asian crisis two years later. Mexico close relation with United States and both 

countries membership to NAFTA forced United States to be effectively the leader of lost 

resort to Mexico. This fact alone reduced potential liquid problems in Latin America region 

(Walker, 1998). 

On the other hand Asian countries lacked a similar lender of last resort. Therefore the capital 

outflow in Asian crisis had more serious results. International capital had been flowing into 

Asian countries especially Indonesia, Malaysia and Thailand throughout the 1990's. While 

capital inflow to Latin America came through portfolio, bond and equity flows, inflows to 

Asia came in the form of bank leading to Indonesia, Malaysia, the Philippines, South Korea 

and Thailand. United States, Japan and Western European countries had been the most 

involved countries in the bank leading (Reinhart and Kaminsky, 2001). The speculative attack 
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that began earlier lead to devaluation of Thai baht and therefore withdraw of foreign funds. 

Japanese banks were first to move out. However, it was already too late; crisis had begun to 

spread (Kaminsky and Schmukler, 1999). Despite the speed of the spread the crisis was 

relatively contained within the region. The reason of spread within the region is listed by 

Yang and Lim (2004) as high coordination of multilateral and regional activities and 

vulnerability related to fundamentals.  

Russian crisis is also caused by the huge capital inflows. Weak fundamentals made it 

impossible to maintain currency peg and finance a persistently large fiscal deficit to a 

substantial extent by overseas barrowing. Loose fiscal policy and tight monetary policy 

lowered the inflation, but only of the case of high interest rates (Henry and Nixon 1998). 

After the beginning of the crisis in august 1998 it spread effecting not only regional countries 

but relatively broad range of countries via trade and financial linkages (Rijckeghem and 

Weder, 2001). 

The 2008 global financial crisis, the main reason of which is the collapse of subprime 

mortgage market, erupted in august 2007 and deepened gradually after the September 2008 

bankruptcy of the U.S. Investment Bank Lehman Brothers. The bankruptcies of the other 

banks as Lehman Brothers in the U.S. brought about reducing confidence and turmoil in the 

U.S financial markets (IMF, April 2008). The rapid deteriorations in the banking sector 

spread to other countries. After that a number of developing countries around the world have 

been hit hard as foreign currency has evaporated and the value of local currencies has plunged 

(spiegel.de 10.29.2008). The financial chaos spread rapidly advanced economies and 

emerging markets economies and these countries have been strongly affected by financial 

contagion that passed  through real sector with export and GDP growth rate falling in late 

2008 (Frank and Hesse, 2009). 

A comparison between these crisis shows that although Mexican and Asian crisis was 

relatively regional, Russian crisis proved to be communicable in a broader set of countries. 

Moreover 2008 global financial crisis was spread very quickly and almost to the entire globe. 

A mutual phenomenon in the first three crises is that they have started in a country that has 

relatively weak fundamentals. Contrary to this the last crisis began in a highly developed 

country. Furthermore the main reason of  the first three crises are the rapid outflow of capital 

however 2008 crisis had begun due to internal dynamics.  

When the economy is perceived as a network the contagion of the crises listed above is 

fundamentally the transmission of the shock through the linkages of this network whether it is 
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a trading, financial, political or social web. Recently study of networks became a thriving 

research field, since numerous phenomenon can be understood as network based (Vega-

Redondo, 2007). Contagious crisis are among the phenomenon that can be perceived in a 

network framework. The definition obtained in this study built upon this view. The shocks 

that affect a country can be transmitted through fundamentals or through social links. 

Financial or trading links between two countries, even if quite weak, may lead to expectations 

that crisis may contaminate the unaffected country. Thus contagion may occur in the form of 

self fulfilling prophecy. These facts indicate that understanding workings of economics in a 

network framework provides insights that had not been so obvious. 

Although it has to be empirically examined, casual observation shows that all these crisis 

started in a country that can be labeled as hub in a network. Hubs are the members in a 

network where the density of the links a between the members had concentrated (Barabasi 

2003). Mexico and Thailand had been regional financial focal points before the Mexican and 

Asian crises respectively. However they are hubs only in their respective regions. Thereupon 

the effect of the shock did not spread much further than the set of countries that comprise the 

region. Russia had certainly been a hub in greater network at the time of the 1998 crisis; it had 

trade and financial links with former soviet states as well as many developed countries. 

Likewise due to the energy trade Russia had political and social links with many Eastern 

Europe countries. Therefore the region shock had spread has been wider then Mexican and 

Asian crises. Compared to Russia, U.S. is a greater hub; as a result when the crisis hit U.S. the 

extent of the counties affected was incomparable. The comparison of these crises shows that 

understanding the dynamics of the contagion of crises gained prominence as well as the 

channels and reasons of the contagion. The significance of the dynamics of the contagion 

stems from the fact that  it exposes  how crisis spreads employing the structural vulnerabilities 

embedded in a network. 

3.The Model  

In this study our purpose is not to introduce a new model to explain contagion, the channels of 

transmission or how individual's behave raises the possibility of "catching" the crisis. The aim 

of this study is to explain the dynamics of the contagion of crisis. In order to do this we adopt 

a well known epidemiological model. This study is certainly not the first time biological 

models are used in social sciences: diffusion of innovations the spread of cultural foods and 

outbreak of political and social unrest had been modeled by adopting biological models 

(Dodds and Watts, 2005). In this study we reinterpret SIS model to explain how financial 
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crisis spread through to close knitted links of economics network that is vital yet prevalent in 

our world. SIS model is based on SIR model which divides population into three groups  

(S) Susceptibles; who are currently not infected but capable of contracting the disease 

(I) Infectives; who are infected and capable of transmitting the disease   

(R) removed; who are either immune or dead. 

For the case of financial contagion a country can never get permanently immune or cease to 

exist just because it is affected by a financial crisis. Therefore it is logical to prefer SIS model 

to explain the dynamics of contagion. In SIS model acquired immunity to reinfection is 

virtually non-existant and hence recovered individuals turn back into the group of 

susceptibles. (Capasso 2008).   

Moreover it is assumed that countries are grouped into two subpopulations: developed 

countries and developing countries. Empirical observations show that crises that start in 

developing countries with small to medium economies generally are contained within a 

neighborhood of countries and a few close trading and financial partners. Russia, despite 

being a developing country is big economy, which stems from the fact that Russia is a hub in 

a greater network. Therefore when crisis struck it turned it to widespread disaster and was not 

regional like the previous crisis. The reflection of this observation to SIS model is that the 

transmission rates are of homogonous within two country groups. Although transmission of 

crisis within each group of (developing and developed) countries, homogenous, it is more 

likely for the crisis to transmit from a developed country to a developing country. Therefore 

parameters in front of the variables reflect such a case.  

Although we do not utilize this fact, it is the rationale behind using two different sub 

populations. Subpopulation 1 contains developed countries while subpopulation 2 includes 

developing countries. Each of these subpopulations are divided further into two groups of 

susceptibles , i 1,2iS  and infectives , i 1, 2iI . 

The SIS model itself is basically a system of differential equations which show rates of 

transfer from one state ( S  or I ) to the other. The basic two population SIS system is as 

follows  
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the first term on the left-hand side of 
d

d

iS

t
 1,2i shows the transfer rate from 

susceptibles to infectives and second term show the transfer rate from infectives to 

susceptibles.  

Normalization of the each community ,i iS I  i 1,2  as follows:  

1i iS I      i 1,2  

simplifies the SIS system. The new SIS system becomes. 
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In similar fashion the simplified SIS system for two dissimilar country groups can be 

with as follows: 
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In this system of ODE's  

1 1 2 11 1 12 2,g I I k I k I  
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1 2 21 1 22 2 2,g I I k I k I  

are the vector of infection. It shows the transmission process as an interaction of two 

groups.  

The model can be rewritten in the general form  

d
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For this specific case  
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The stability of the system (2) is verified by using the derivative ( ( )V z ) of the Volterra-

Lyapunov function given below, along the trajectories of the system: 

 * *

*
( ) : ( ln )

n
i

i i i i

i n i

z
V z w z z z

z
  

*nz   

 where wi for i=1,2,…,n are weights 

Beretta and Capasso (1986) shows that, for a constant population, systems such as in (2) have 

at least one equilibrium solution and solutions are globally asymptotic stable.  

4. Conclusion      

The recent crisis draws attention to the dynamics of the spread of the commutable crisis. Of 

late research papers are also focused not only the channels of the spread but also the progress 

of contagion. This paper suggests that biological models of spread of infectious diseases 

fallow a similar pattern to the spread of crises.  The SIS model for two dissimilar groups, 
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addressed in this study, exhibits the aggregate exposure to neighbor countries that is already 

succumbed to crisis. In that respect is suitable to model the transmission of the crises among 

countries via the network that is embedded in daily economic political and social interactions.  
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