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Abstract 
 
The financial crisis requires an improvement in our understanding of economic systems.  
Although a few people foresaw the looming crisis, most economists and regulatory 
officials were surprised by the events of 2008. Would an expanded economic theory 
enhance our current understanding and help us to design an improved financial system?  
This article presents data that reveals a shift of research in cybernetics, a general theory 
of management, from the U.S. to Europe and Asia. Reflexivity is a key concept in 
contemporary cybernetics.  Reflexivity is also the foundation of George Soros’s theory of 
social systems.  Hence, an understanding of cybernetics and therefore reflexivity would 
lead one to believe that Soros’s work is a particularly important addition to contemporary 
discussions of the financial crisis.  However, the shift of research in cybernetics from the 
U.S. to Europe, places the U.S. at a disadvantage in further developing this important 
field.  The article makes use of time distance analysis, a new analytic method, to describe 
the shift of activity. 
 
 
Background 

Currently there is concern in the U.S., particularly among government agencies that fund 
scientific research that other countries are moving ahead of the U.S. in technology 
education.  U.S. universities train a lot of foreign students in information technology (IT), 
and China and India are currently producing far more engineering graduates than the U.S.  
A related concern is the shift of research in cybernetics to Europe and Asia.   

In the 1960s it seemed that cybernetics would become the foundational discipline for the 
social sciences, computer science, library science, and the design disciplines, in 
somewhat the same way that physics is the foundational discipline for engineering fields.  
This has not happened.  People speak about cyberspace and cyber-infrastructure, but they 
seem not to know about cybernetics.  The field of cybernetics was created in the U.S. in 
the 1940s and 1950s largely by people from Europe, who came to the U.S. before, during 
and after World War II (Umpleby, 2005).  They did excellent academic work, but when 
they retired and died, the programs they started were closed.  Cybernetics still exists in 
the U.S. in the form of annual conferences and journals, but conference attendance is low.  
Meanwhile, in Europe cybernetics is growing and prospering.  Given the current concern 
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with international competitiveness in science and engineering education, some attention 
to European and Asian leadership in cybernetics may also merit some attention. 

Cybernetics provides a general theory of information processing, decision-making, 
perception, cognition, learning, adaptation, and understanding. It can be applied to 
individuals, groups, organizations, nations, or machines. Apparently the reason 
cybernetics has prospered among Europeans but not Americans is that Europeans and 
Americans have different ways of establishing meaning.  If one presents a theoretical 
proposition to an American audience, the first question will be, How can the principle be 
applied in practice? If one presents the same theoretical proposition to a European 
audience, the first question will be, From what philosophical position is that proposition 
derived?  Hence, Europeans think that creating more general theories is appropriate and 
useful.  Americans do not.  More widespread awareness of the field of cybernetics would 
probably be helpful to all the fields involving information-processing and decision-
making.  

Testing the hypothesis 

Is the hypothesis that cybernetics research is moving to Europe and Asia supported by the 
locations of authors of articles in cybernetics journals? Articles over twenty years in 
Cybernetics and Systems: an International Journal were studied.  Articles in the journal 
were studied in the years 1988, 1992, 1997, 2002, and 2007 (last year).  If an article had 
more than one author, the article was counted only once.  

Table 1 shows the number of articles in the five sampled years written by authors from 
the countries listed.  The countries were then grouped by region.  See Table 2.  Table 3 
presents the number of articles from each region for the five sampled years.  Figure 1 
shows how activity in the various regions has changed in recent years.  Table 4 lists the 
number of articles in 1988, the number of articles in 2007, and the change.  In 1988 North 
America had the largest number of articles.  In 2007 the US was tied with the Middle 
East and ahead of only Latin America.  Europe and Asia had become the leading regions. 

Implications for Understanding the Financial Crisis 

Since cybernetics provides a general theory for the social sciences, it can help to integrate 
economics, sociology, psychology and political science.  Reflexivity, a concept central to 
cybernetics, is used in explanations of boom and bust cycles.  Cybernetics also provides a 
general theory of regulation, for example regulation of business by government, or 
regulation of economic activity.  To aid in creating an expanded theory of economics that 
better explains boom and bust cycles, support for cybernetics research in the U.S. could 
be resumed.  Educational programs to teach cybernetics could be established at several 
universities in a way that is sustainable in discipline-oriented universities. 
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Table 1 presents the number of articles in the five sampled years written by authors from 
the countries listed.  For articles with authors from more than one country, the country of 
the corresponding author was used. 
 

Country 1988 1992 1997 2002 2007 
Argentina 0 0 0 2 0 
Australia 0 0 2 2 5 
Austria 1 0 2 1 0 
Bulgaria 0 1 1 0 0 
Canada 3 1 1 1 0 
Chile 0 0 0 0 1 
China 3 1 3 3 2 
Croatia 0 0 0 0 1 
Czech Republic / Slovakia 0 3 0 0 0 
France 0 0 2 1 1 
Germany 0 3 3 0 2 
Greece 0 2 0 0 0 
India 0 0 1 0 3 
Iran 0 0 0 0 1 
Israel 1 2 0 0 1 
Italy 2 1 1 0 2 
Japan 0 0 2 1 1 
Jordan 0 0 0 1 0 
Mexico 0 0 0 1 0 
New Zealand 0 0 0 0 1 
Norway 0 1 0 0 0 
Oman 0 0 0 1 0 
Poland 0 0 0 2 4 
Russia 0 0 0 1 0 
Serbia 0 0 1 0 0 
Singapore 1 0 1 1 0 
Slovenia 0 0 1 0 1 
Spain 1 10 1 4 3 
Sweden 0 0 0 0 2 
Switzerland 1 0 0 1 0 
Taiwan 0 3 2 8 3 
Turkey 0 0 0 0 1 
UAE 0 0 0 1 0 
UK 1 1 2 5 2 
USA 7 7 7 1 3 
Yugoslavia 0 1 0 0 0 

Total 21 37 33 38 40 

Table 1. Number of articles per volume and per country 
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The countries were then grouped by region: Asia (A), Europe (E), Latin America (LA), 
Middle East (ME) and North America (NA) as shown in Table 2. 
 
 

 
 
Table 3 presents the number of articles from each region for the five sampled years. As 
can be seen from the table, the total number of articles written has grown from 21 articles 
in 1998 to 40 in 2007. 
 
 

 
 
Figure 1 shows how cybernetics activity in the various regions has changed in recent 
years. As shown in the graph, Europe is now ahead of other regions in writing articles 
about cybernetics. Asia is also increasing its number of articles.  
 

Area Symbol Countries 

Asia A Australia, China, India, Japan, New Zealand, Singapore, Taiwan 
Europe E Austria, Bulgaria, Croatia, Czech Republic, France, Germany, 

Greece, Italy, Norway, Poland, Russia, Serbia, Slovenia, Spain, 
Sweden, Switzerland, United Kingdom, Yugoslavia 

Latin America LA Argentina, Chile, Mexico 
Middle East ME Iran, Israel, Jordan, Oman, Turkey, United Arab Emirates 
North America NA Canada, United States of America 

Table 2.  Countries grouped by region 
 

Area Symbol 1988 1992 1997 2002 2007 

Asia A 4 4 11 15 15 
Europe E 6 23 14 15 18 
Latin America LA 0 0 0 3 1 
Middle East ME 1 2 0 3 3 
North America NA 10 8 8 2 3 

Total  21 37 33 38 40 

Table 3. Number of articles per volume and per region 
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Figure 1. Articles per volume by region over time 

 
 

Interpreting the Data Using Time Distance Analysis 
 
We shall now use time distance analysis to examine the differences among the three main 
regions - North America, Europe and Asia - in writing articles about cybernetics. Time 
distance analysis offers a new perspective for analyzing data. (Sicherl, 2001;Mueller and 
Sicherl, 2004) It is an additional analytical method and a presentation tool for policy 
analysis. (Sicherl, 2004) The time distance measure is a useful complementary tool for 
analysis and presentation of key indicators. (Sicherl, 2a/2004) Time distance analysis 
looks at ‘horizontal’ or time differences between two regions for a given value of an 
indicator rather than ‘vertical’ differences between two regions at a particular point in 
time. This new comparative approach produces new insights into the relative rates of 
development of various regions. Time distance analysis can be used in many disciplines 
such as business, economics, political science, etc. It offers new ways to view existing 
data, and it enables us to gain an improved understanding of the time horizons involved 
in the catching up or falling behind processes of various groups of countries.  
 
Table 4 shows activity changes between 1988 and 2007 by absolute value and percentage. 
We can find absolute values by subtracting Y1988i from Y2007i, for i = A, E, LA, ME and 
NA, for example ΔYA = Y2007A - Y1988A = 15 – 4 = 11. We can find percentage values by 
using the formula: (Y2007i - Y1988i)/Y1988i ; for example ΔYA (%) = (Y2007A - Y1988A)/Y1988A = 
(15 – 4)/4 = + 2.75 = + 275%.  
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In Table 5 we compute mean Y (YAVE) for each t (t = year; t = 1988, 1992, 1997, 2002, 
2007). For example, YAVE1998 = (YA1998 + YE1998 + YNA1998)/3 = (4 + 6 + 10)/3 = 6.667. Then, 
to find ΔYA, we compute the difference between YAt  and YAVEt for t = 1988, 1992, 1997, 
2002, 2007.  To find ΔYE, we compute the difference between YEt and YAVEt for t = 1988, 
1992, 1997, 2002, 2007. And to find ΔYNA, we compute the difference between YNAt and 
YAVEt for t = 1988, 1992, 1997, 2002, 2007. For example, ΔYA1988  = YA1988   - YAVE1988 = 4 
– 6.667 = - 2.667.   
 

Year YA YE YNA Mean Y 
(YAVE) DYA DYE DYNA 

1988 4 6 10 6,667 -2,67 -0,67 3,33 
1992 8 29 18 18,333 -10,33 10,67 -0,33 
1997 19 43 26 29,333 -10,33 13,67 -3,33 
2002 34 58 28 40,000 -6,00 18,00 -12,00 
2007 49 76 31 52,000 -3,00 24,00 -21,00 

 

Table 5. Total production of articles and distance from the average per region 

 
The values for YA, YE and YNA are cumulative. Cumulative numbers are used to achieve 
positive slopes and hence to avoid two values of T for one value of Y.  At least with this 
set of data, using cumulative values avoided the problem. This solution was suggested by 
Mateo Ruggia. 
 
Table 6 shows the required times to produce a given number of total articles and the 
distance from the average. The values in Table 6 were obtained by estimating the 
horizontal distance in Figure 2 and by linear interpolation. 
 
To simplify the process we can say that the first year we counted the number of articles 
(i.e. 1988) is t=1, the second year (i.e. 1992) is t=2, and so on until t=5 (i.e. 2007). 
 
We want to find Tr values for r=A, E and NA. As an example, to find the value Ta  when 
Y=5, we compute as follows.  We know that at t=1 YA=4 and at t=2 YA=8. So Asia has 
reached a total production of 5 articles between t=1 and t=2.  Next, we assume that the 
production between t=1 and t=2 follows a linear function.  We know that Asia has 
produced 4 articles between t=1 and t=2  

Area Symbol Y1988i Y2007i 
Change 

ΔY ΔY (%) 
Asia A 4 15 +11 +275% 
Europe E 6 18 +12 +200% 
Latin America LA 0 1 +1 N/A 
Middle East ME 1 3 +2 +200% 
North America NA 10 3 -7 -70% 

Table 4. Activity changes between 1988 and 2007 in absolute value and percentage 
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_YA (t=2) – YA (t=1) = 8 – 4 = 4_  
 
and that Y=5 is only one unit distant from YA at t=1 
 
_Y – YA (t=1) = 5 – 4 = 1_ 
 
Now we estimate 
 
_TA (Y=5) = 1 + 1/4 = 1.25_ 
 
The general formula is 
 
_TA (Y=k) = a + [ k – YA (t=a) ] / [ YA (t=b) – YA (t=a) ] _ 
 
where a and b are the times where the production of k articles is estimated to be (e.g. in 
the example above Asia has produced a total of 5 articles (i.e. k=5) between t=1 and t=2, 
because YA (t=1)=4 and YA (t=2)=8, so a=1 and b=2). 
 
As a second example, assume we want to find Ta at k=10, t=2, and t=3, YA (t=2)=8 and YA 

(t=3)=19, so a=2 and b=3; Ta10= 2+(10-8)/(19-8) = 2.18. 
 
We compute mean T (TAVE) for each Y (Y = 5, 10, 15, 20, 25, 30). For example TAVE5 = 
(TA5 + TE5 + TNA5)/3 = (1.25 + 0.83 + 0.5)/3 = 0.861. 
 
To find ΔTA, we compute the difference between TAY and TAVEY for Y = 5, 10, 15, 20, 25, 
30. For example, ΔTA5 = TA5 - TAVE5 = 1.25 - 0.861 = 0.39. To find ΔTE, we compute the 
difference between TEY and TAVEY for Y = 5, 10, 15, 20, 25, 30. And to find ΔTNA, we 
compute the difference between TNAY and TAVEY for Y = 5, 10, 15, 20, 25, 30. 
 

 
 

Based on the data in Table 5, Figure 2 shows the total number (cumulative values) of 
articles produced by each region over time. On the horizontal axis we have the period 

Total Y 
 

TA TE TNA Mean T 
(TAVE) 

 

DTA DTE DTNA 

5 1.25 0.83 0.50 0.861 0,39 -0,03 -0,36 
10 2.18 1.17 1.00 1.452 0,73 -0,28 -0,45 
15 2.64 1.39 1.63 1.884 0,75 -0,50 -0,26 
20 3.07 1.61 2.25 2.308 0,76 -0,70 -0,06 
25 3.40 1.83 2.88 2.700 0,70 -0,87 0,18 
30 3.73 2.25 4.67 3.550 0,18 -1,30 1,12 

Table 6. Estimated time to produce a given number of total articles and distance from the average 
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(year t), and on the vertical axis the cumulative number of articles written by Asian (YA), 
European (YE), and North American (YNA) authors and the average number of articles, 
YAVE.   
 
As can be seen from Figure 2, North America was ahead in writing articles in 1988 (YNA 
= 10, YE = 6, YA = 4, YAVE = 6.667). During the period 1989 – 2007, European authors 
were ahead of authors in North America, Asia and the average. In 2007 the cumulative 
articles written, are respectively: YE = 76, YA = 49, YNA = 31 and YAVE = 52. As can be 
seen in Figure 2, after 1988 the line of YE lies above the other lines (YNA, YA and YAVE). 
So, since about 1989 European authors have been writing more articles about cybernetics 
than authors in other regions. 
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 Figure 2. Total number of produced articles by region over time 
 

Based on the data in Table 6, we can draw a graph that shows the time distance, by 
regions, to produce a given number of total articles (Figure 3). In this graph, we can find 
the time needed by European (TE), Asian (TA) and North American (TNA) authors, and the 
average time needed (TAVE), to write a certain number of articles (Y = 5, 10, 15, 20, 25, 
30). 
 
As can be seen from Figure 3, only for the interval of Y (0 – 12.5), does North America 
stand ahead of Europe and Asia. After just 1.3 years or 12.5 articles, the Europeans need 
the least time to add to their total number of articles. For example, to write 20 articles (Y 
= 20), the times needed are: TE = 1.61, TNA = 2.25, TA = 3.07 and TAVE = 2.308. For each 
value of Y after 12.5, TE has been shorter than the other times needed, TNA, TA and TAVE. 
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Figure 3. Time distance between regions to produce a given number of total articles 

 

Figure 4 uses the data in Tables 5 and 6, and shows the trend of distances from the 
average time and the average production of total articles. The origin of the graph (YAVE = 
0, TAVE = 0) represents the average for the three regions. We have three lines: one for 
Europe (combination of ΔYE and ΔTE), one for North America (combination of ΔYNA and 
ΔTNA), and one for Asia (combination of ΔYA and ΔTA). As we see from the graph, 
Europe and North America are diverging from the average T and Y. Europe moves ahead 
of the average in terms of total articles written. North America, originally ahead of the 
average (above zero) falls behind the average (below zero). Asia, originally below 
average in total articles written, declines but then catches up to the average. For Europe 
the time required to write articles becomes less than the average. For North America the 
time required is at first less than average, but then becomes greater than average. For 
Asia the time required to add to total articles increases relative to the average, but then 
begins to decrease.  
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Figure 4. Trend of distances from the average time and the average production of total articles 

 
 
From this analysis, we can conclude: 
 
1. Europe is now ahead of North America and Asia in writing articles about cybernetics. 
2. The time distance (as shown in Figure 4) between Europe and North America is 

increasing. Europe and North America are diverging from average T and Y. Europe is 
increasing its activity in writing articles about cybernetics. North America is falling 
behind. 

3. If current trends continue, it will take an increasingly long time for North America to 
catch up to Europe. 

4. Asia is beginning to follow Europe in writing articles about cybernetics. 
5. Europe and Asia have become the leading regions in writing articles about 

cybernetics. Production of articles on cybernetics continues to decline in North 
America. 
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