
 

 

 

SD/WP/06/March 2018 STATISTICS DIVISION 

Working Paper Series 

 

 

 

Regional aggregates: 
Masking change in regional disparities? 

Arman Bidarbakht Nia 
(Statistician, ESCAP Statistics Division) 

 

 

 

 

 

 

 

 

Acknowledgements:  

The author is grateful to the following reviewers for their valuable contributions to the paper: Michael 
Bordt and Eric Hermouet (ESCAP) and Margarita Guerrero former director of ESCAP Statistics Division. 

 

The Working Paper Series of ESCAP Statistics Division disseminates latest developments and analysis of statistical 
measurements, methodologies and concepts to users and producers of statistics. 

Working Papers are issued without formal editing. Views expressed herein do not necessarily reflect that of ESCAP or any 
UN agency.  

For more information, please contact: 

Statistics Division 
Economic and Social Commission for Asia and the Pacific (ESCAP) 
United Nations Building, Rajadamnern Nok Avenue, Bangkok 10200, Thailand 
Email: stat.unescap@un.org 

mailto:stat.unescap@un.org


SD/WP/06/March 2018 Regional aggregates: Masking change in regional disparities? 

 

 

 
 i 

Abstract 

Regional aggregates, often weighted by population or GDP, may mask distributional changes— for 
example, change in regional disparities— in development outcome indicators and hence, provide an 
incomplete picture of development. The analysis of distributions of two indicators on income poverty and 
inequality from 2000 to 2017 in Asia-Pacific region shows that population-weighted regional aggregates 
are largely influenced by changes in the two most populated countries (China and India). The paper 
suggests alternative aggregates/analyses that provide a more accurate picture of distributional changes. 
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1. Introduction 

The Economic and Social Commission for Asia and 

the Pacific (ESCAP) produces various analytical 

products that aim to support inter-governmental 

policy dialogues on regional and subregional 

development trends and patterns. Often, these 

analyses are carried out based on regional and 

subregional aggregates of development 

indicators. Currently, ESCAP statisticians use a 

weighted average (commonly referred to as 

regional aggregate) that uses population size, 

gross domestic product (GDP) or area of countries 

or economies included in the aggregate as 

weights. The purpose of such aggregation is that a 

group of units (e.g., countries or economies in the 

region or subregion) for which values of the 

indicator are aggregated represent “one” 

population, area, economy, or ecosystem. The 

choice of weights is largely based on the concept 

of ensuring “representativeness” by assigning 

relative importance to each of the units. Thus, 

units with larger population sizes or higher GDPs 

or larger areas influence the aggregate more than 

those with smaller values for these weights. These 

aggregates are appropriate and have been used to 

inform or evaluate policies formulated and actions 

undertaken to have an impact on the target 

population (or area, economy, etc). Moreover, 

weighted aggregates provide useful information 

about the extent and scale of the problem (e g. 

number of poor, total area affected by disaster, 

tonnes of recycled waste).  

Regional inter-governmental forums provide a 

political platform on which all countries have 

equal voice. Such forums discuss current 

development issues and search for common 

strategies and solutions. A global or regional 

decision-making process that is responsive to the 

needs of all countries regardless of their size, 

whether by population, GDP or area, would 

benefit from a measurement method and 

monitoring framework that takes into account the 

principle of equal voice—and hence, equal 

weights. When size of the population or economy 

influence prioritization of target countries who 

should benefit from development cooperation 

and funds, the relationship is more likely to be 

negative. In particular, smaller economies are 

more likely to be targeted than large economies. 

In such cases, weighted aggregates mask 

information about small countries/economies. 

Results of population weighted averages are 

clearly largely influenced by more populated 

countries (countries with larger weights and more 

representativeness) and can only respond to the 

part of the demand for evidence that is concerned 

with the scale and extent of the issue. In more 

precise terms, they respond to the questions 

regarding how each individual in the region is 

affected. However, such forums often need to 

address questions that take each country as one 

unit of analysis: how is the region as a whole 

(majority of countries) making progress? Which 

countries are left behind and need extra support? 

How has diversity in national policies resulted in 

different development outcomes in the region? 

How have between-country inequalities changed 

over time and is the region “converging” or 

“diverging” in development outcomes? 

To fulfil such demand for assessing progress as 

well as disparity, a measurement method is 

required that considers the distribution of 

respective development outcomes across 

countries regardless of their population or size of 

their economy. This concern is most pertinent to 

the Asia-Pacific region in which two (out of 58) 

countries are home to more than 65 per cent of 

the population, four countries cover more than 

half of the region’s land area and three economies 

produce more than 60 per cent of the total GDP. 

Weighting based on the population, land area or 

size of economy can drastically change the 

distribution of indicators as weighted aggregates 

are inclined towards bigger countries or 

economies. 

The next section scrutinizes distributional changes 

in poverty and income inequality (measured by 

the Gini index) indicators and demonstrates that 

population-weighted regional aggregates fail to 

show distributional changes. Section 3 highlights 

the importance of selecting the right distribution 

for analysis. The paper then argues and concludes 

that weighted aggregates alone cannot respond to 

all types of analytical needs and choice of 

aggregates has to be made depending on the 

purpose of analysis.  
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2. Aggregates masking disparities between countries123 

Commonly used indicators of poverty 

(international poverty rate) and income inequality 

(Gini Coefficient) are selected to illustrate 

distributional changes in the Asia-Pacific region 

over time. The probability distribution of the two 

indicators across 58 countries1 of Asia-Pacific 

region are constructed for two periods (2000-2005 

and 2010-2014) based on the latest data available 

from ESCAP database.2 Four measures with 

reference to these two indicators— the 

corresponding indicator value and time-periods; 

regional aggregate (population weighted average), 

median of the distribution, and the latest values of 

the indicators for China and India are presented in 

Figures 1 and 2. Regional aggregates of Gini 

coefficient are taken from Sudip Ranjan Basu 

(2017).3 

Figure 1- Change in probability distribution of Gini coefficient in the Asia-Pacific region, 2000-2005 
and 2010-2014 

 

 

 

Figure 1 compares the probability distribution of 

the Gini coefficient in Asia-Pacific region for two 

time-periods. Compared to 2000-2005, the 

distribution has shifted to the left with a truncated 

right and more extended left tail. This means that 

some countries with high level of income 

inequalities have reduced income inequality to 

below 45 and that some countries have managed 

to reduce income inequality to its lowest level in 

the region since 2000 (below 30). That is, overall 

                                                           

1 http://data.unescap.org/escap_stat/src/js/templates/methodDefinition/Data/Country_grouping_7Now_2017.pdf 

2 http://data.unescap.org/escap_stat/#domains 

3 http://www.unescap.org/sites/default/files/publications/WP_Global%20Income%20Inequality_Oct2017.pdf 

income inequality has slightly improved in the 

region as a whole.  

We may reach the same conclusion by looking at 

the median of the two distributions (green line); 

the median has shifted very slightly to the left in 

2010-2014. However, the regional aggregate 

(black vertical line) shows a completely different 

behaviour. The regional aggregate has increased 

due to slight increase in income inequality in the 

two most populated countries (China and India). 

Although the two countries have taken the 
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opposite direction to the regional trend, their 

trend is what is reflected in the overall increase in 

the population-weighted regional aggregate. The 

gap between green and black lines in the second 

chart indicates the size of the bias we may observe 

by using the regional aggregate instead of the 

median. 

 

Figure 2- Change in probability distribution of international poverty rate in the Asia-Pacific region, 
2000-2005 and 2010-2014 

 

 

Note: Values of China and regional median are overlapping in the 2010-2014 graph and therefore not visually differentiable  

Figure 2 shows the probability distributions of 

international poverty rates in the Asia-Pacific 

region for two time-periods. From the period 

2000–2005 to the period 2010-2014, the centre of 

the distribution has drastically shifted to the left-- 

meaning, poverty decreased in most countries of 

the region. On the right, the distribution is long-

tailed which reflects fewer extremely poor 

countries. On the left, the distribution is fat-tailed 

which indicates that there are more countries with 

low level of poverty. This shows that the status of 

extreme poverty has drastically improved among 

the countries in the Asia-Pacific region; from a 

situation in which half of the countries had a 

poverty rate of more than 20 per cent to a situation 

where poverty rate is less than 2 per cent (median 

of the second distribution) in half of the countries. 

However, the regional aggregate shows only a 10 

per cent reduction in poverty. This is because, 

despite a significant drop, poverty remained 

higher than the regional median in India during 

2010-2014. The influence of the population sizes 

on poverty rates of China and India keeps the 

regional aggregate in between the rates of the two 

countries, with some bias towards India. The gap 

between green and black vertical lines shows the 

size of error we could potentially observe. In other 

words, the gaps show how much of the regional 

distributional change is masked by the regional 

weighted aggregate.  
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3. Distribution matters, but people or countries? 

Did income inequality decrease in Asia-Pacific 

region? The above illustration showed that two 

conflicting conclusions can be made based on the 

same set of data. In particular, the case of change 

in Gini coefficient appears to be a fallacy. Consider 

the following two scenarios: 

• If Asia-Pacific region is seen as “one” 

community of 4.4 billion people (eliminating all 

geographical borders), the estimates show that 

inequality has increased among its population. 

Because it has increased at least among 65 per 

cent of its total population (China and India).  

• If Asia-Pacific region is seen as a community of 

58 nations that are influenced by 58 different 

decision-making mechanisms and income 

inequality of all countries are equally 

important, then inequality has decreased. This 

is because more than half of the countries in 

the region have managed to reduce their 

income inequality and there are fewer 

countries with extreme inequalities.  

The two scenarios describe two different 

distributions: the first is about the distribution of 

income in the Asia and the Pacific population, and 

the second is about the distribution of Gini 

coefficients across countries in Asia and the Pacific 

region. The population-weighted aggregate is a 

summary measure for the first distribution and the 

regional median points to the centre of the second 

distribution. Therefore, the root of the fallacy is in 

the mismatch between the question and the 

choice of the distribution. The question may be 

asked in two different ways: 

• Did income inequality decrease among the 

Asia-Pacific population? 

• Did Asia-Pacific countries manage to reduce 

income inequality? 

The two questions ask about two different 

analytical units; the first refers to people while the 

second refers to countries. Further, the questions 

refer to two related but different parameters; the 

first requires an examination of individual income 

while for the second, it is income inequality in each 

country that needs to be analysed. The first 

question may be answered by looking at change in 

income distribution of the entire population over 

the respective period or alternatively, the 

historical trend of the population-weighted 

measure of income inequality. While to answer the 

second question, one needs to assess how 

distribution of income inequality (measured by 

Gini Coefficient) across countries of the region has 

changed over time.  

It is therefore very important to understand the 

needs for information and ask the right question 

before deciding on which statistics should be 

compiled. Compared to the regional median, 

weighted aggregates that are currently used by 

international statisticians to compile regional and 

global aggregates may mask distributional changes 

of development outcomes at the country level. 

This may lead to serious bias in interpretation of 

trends when target units for decision making are 

“primarily” countries and not individual members 

of the population. The same kind of bias may occur 

if a simple median is used to answer the first 

question. 

 

4. Conclusions 

It is often considered scientifically more accurate 

to use weighed aggregates for regional and global 

analysis of development outcomes. However, as 

illustrated in this paper, the choice is not 

straightforward and depends on the objective of 

the analysis. More specifically, the unit of analysis 

and parameter of interest need to be clearly 

identified prior to deciding on a measure that best 

summarizes the distribution of the outcome 

variable across units. It is therefore critical that 

statisticians analyse the research questions, prior 

to analysing the data.  

When analysis is carried out to inform inter-

governmental policy dialogue, two broad 

objectives may be considered:  
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1. Analysis of scale and extent of the issue— 

Need to study distribution of outcome 

variable across individual units (people, 

products, areas, etc); Aggregates should be 

weighted by the number of individuals in each 

cluster (country, subregion, region).  

2. Tracking progress of countries over time or 

across (sub)regions— Need to study the 

distribution of the outcome variable across 

countries.  

Often, decision makers are interested in both types 

of analyses and statistical analysis should study 

multiple distributions and multiple parameters. In 

the case of income inequality, to answer the 

question “Did income inequality decrease in Asia-

Pacific region?”, a comprehensive study of 

between-persons income and between-countries 

inequality is necessary. The answer to this 

question may not be straightforward. It requires 

precise identification of what is being measured. 

The income gap may have expanded among the 

population in Asia-Pacific region due to increasing 

inequality in only few countries consisting two-

thirds of the region’s population. However, the 

majority of the governments in the region have 

managed to reduce income inequality in their 

respective nations. At the same time, distribution 

of inequalities across countries have narrowed 

over time, meaning that the region converges in 

regards with income inequality within countries.  

 

5. Further reading 

This is not a new topic. There is much literature on 

the “ecological fallacy” where “ecological” refers 

to the analysis of aggregate statistics of groups 

(not ecological as in the study of ecosystems) 

rather than analysing statistics on the individuals 

themselves. The discussion received formal 

attention in Robinson (1950) and was later coined 

“ecological fallacy”. Many of the subsequent 

discussions have been in the fields of epidemiology 

and geography. 

In epidemiology, the discussion generally warns 

against making assumptions about the population 

based on aggregate state-level data (e.g., relating 

poverty with health). However, Schwartz (1994) 

suggests that both ecological and individual 

analysis have their unique advantages (as 

proposed here) 

In geography, this is presented as the Modifiable 

Areal Unit problem (Fotheringham and Wong, 

1991). That is, the aggregate results and 

correlations between spatial units vary depending 

on the size of the spatial unit (e.g., 1km2 or 25m2). 

The issue is sometimes discussed in the statistics 

literature as multi-level analysis (Snijders, 2011). 

Failure to understand correlations within clusters 

(at individual level) and distinct them from 

correlation of cluster averages (or aggregates) may 

lead to misinterpretation of relations. 
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