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About the topic 

 This paper was started before pandemic … to 

investigate specific aspects of inequality transition 

processes in the past decades … 
 

  Covid-19 shock is determining significant effects 

on inequality (e.g., Ghosh, 2020) … not 

considered – at moment - in this preliminary paper 

… 
 

 The importance of investigating inequality is 

reinforced by pandemic shock 
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Aim of the Paper 

The aim of the paper is to study the 

dynamics of inequality in a large set of 

countries in the past two decades (and to 

make a forecast for the next two decades).  

As measures of inequality we considered 

the gross national income per capita 

(GNI) in PPP and the human development 

index (HDI).  
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Approach 

 

 In both cases, we divided the countries into 

5 classes and used the Markov chain 

approach with the estimation of the 

transition matrix to describe the processes 

that take place, and create a forecast.  
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Data 

A for GNI, we considered 189 countries for 

the period 1995-2018. To separate 

countries into classes, we used the 

approach from seminal paper of Quah 

(1993) and split all countries into 5 classes.  

As for HDI, due to data availability, we 

considered 179 countries for the period 

2000-2018. HDI indicators were normalized 

(0-1) and all countries were divided into 5 

classes.  
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Key Results (1) 

 In both cases, the processes turned out to 

be Markov first-order.  

However, as for GNI the transition 

probability matrix was statistically different 

for the periods 1995-2006 and 2006-2018, 

so we calculated the marginal distribution 

and made a forecast based on the second 

matrix.  

As for HDI the transition probability matrix 

was homogeneous for the entire time 

period.  
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Key Results (2) 

 

Considering the Shorrock’s Index, detecting 

the degree of mobility of countries between 

classes, we found that countries are less 

mobile considering HDI with respect to per-

capita GNI.  
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Empirical results (1) 

GNI – gross national income per capita at 

purchasing power parity (at base prices of 

2011), period: 1995 – 2018. 

First result: sigma and beta 

convergence/divergence. 

per-capita GNI in the selected 189 

countries and period 1995-2018 

determined a i) absolute beta-

convergence and a ii) prevailing sigma 

divergence (standard deviations) 
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Empirical results (2) 
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Details on the 5 classes 

 For a more detailed study of the processes of changing per 

capita incomes of residents of different countries, we 

divided all countries into 5 classes according their GNI in 

1995. We used the similar boundaries to Quah (1993) who 

splitted all countries into 5 classes: the first (the poorest) 

class, countries with GNI values of no more than 20% of 

the average for all countries were included, in the second - 

from 20% to 50% of the average for all countries, in the 

third - from 50% to 100% from the average for all countries, 

in the fourth - from 100% to 200% of the average for all 

countries and in the fifth class - more than 200% of the 

average for all countries.  
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Empirical results (3) 

 We calculated transition probability matrix. In order to be 

able to study the long-term trends in the dynamics of 

countries using this matrix, it is necessary to verify that 

this transition matrix is Markov first-order (depended 

only on the situation at the previous year, but not 

earlier) and homogeneous (not statistically changing 

over time). To test these properties, the tests from the 

article (Bickenbach F., Bode, 2003) were used. The Markov 

property of the transition matrix was confirmed, but the 

homogeneity (equality in time periods 1995-2005 and 

2006-2018) was not confirmed. Possibly, this was due to 

the fact that dynamics of economy has changed after the 

economic crisis in 2007-2008. Therefore, we decided to use 

the transition matrix for 2006-2018.  

   
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Empirical results (4) 

 

 

 

 

 

 

 This matrix has large diagonal elements, i.e. the probability 

of moving to another class is small. 

 Shorrock’s Index, characterizing the degree of mobility of 

countries between classes, is equal to 0.0418, showing a 

quite low mobility of countries. 
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Empirical results (5) 

 Nevertheless, changes, although slowly, are taking 

place. Table 2 shows the share of countries in each of the 

5 classes over several years. If in 2006 the share of 

countries in the first and second classes (the poorest) 

was almost 50%, then in 2018 it was already 43%. We 

calculated forecasts for 10 and 20 years and we see 

that the forecasted share of countries included in 1 

and 2 classes should be reduced to 39.8% in 2030 and 

37.4% in 2040. At the same time share of countries in 4 

and 5 classes was 30.2% in 2006 and according our 

forecast increase till 37.1% in 2030 and 39.9% in 2040. 
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Empirical results (6) 
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Empirical results (8) 

However, in addition to income, the well-

being of residents of different countries is 

also measured using other indicators that 

take into account life expectancy at birth, 

educational level, etc. One of the most 

popular indicators is the Human 

Development Index, which we used to test 

the robustness of the results. 
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Empirical results (9) 

 For HDI data was available only since 2000 and we used 

data for 179 countries. 

To compare the HDI dynamics for different years, we 

converted its values as follows: 

 
 

 Modified variables  take values in the interval [0, 1] for each year. After 

that, we set the boundaries of this indicator for 5 classes so that in 

2000 the number of countries in each class was approximately the 

same. 

 The first class includes countries with calculated values from 0 to 0.3. 

The second class consists of countries with values from 0.3 to 0.5, the 

third class with values from 0.5 to 0.65. The fourth class includes 

countries with a value of the indicator from 0.65 to 0.8. All countries 

with greater values of HDI* belong to the fifth group. 
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Empirical results (10) 

We also calculated transition probability 

matrix and tested that this matrix is Markov 

first-order and homogeneous. 
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Empirical results (11) 

Shorrock’s Index, which characterizes the 

degree of mobility of countries between 

classes, is equal to 0.0312, smaller than in 

previous case. This tells us that 

countries are less mobile if we use HDI.  

 

 

 

 



19 

Empirical results (12) 

 Table 4 shows shares of countries in each of the 5 

classes over several years. If in 2000 the share 

of countries in the first (less developed) class 

was 22%, then in 2018 it was already 18%.  

 We calculated forecasts for 10 and 20 years 

and we see that the forecasted share of 

countries included in 1 class should be 

reduced to 16.2% in 2030 and 15.1% in 2040 (in 

2000 it was 22.3%). In the long term the share of 

the most developed countries (4 and 5 class) will 

be more than 50% in the 2030 and 2040 (in 2000 

it was 39.6%). 
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Empirical results (13) 
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Key Conclusion 

 

The generally positive dynamics 

also include some inertia – 

especially for HDI - and this result 

strongly suggest the adoption of 

appropriate policies to favor upward 

beta convergence on per capita GNI 

and, especially, on HDI. 
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Further research developments  

 When data for 2019 and 2020 becomes available, it will 

be interesting to compare:  

 1) how COVID affected distribution of countries by 5 

classes, how much will this distribution differ from 

predicted shares 2020 (for GNI and HDI) 

 2) how much the transition probability matrix will 

change (for GNI and HDI) 

 3) how much the limiting distribution for new transition 

probability matrix will change (for GNI and HDI). 
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Empirical results (3) 

 

 

 



25 

Empirical results (3) 

 

 

 


