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Abstract

This article is the last of a series of three researches. The purpose of this re-
search is to expose the results of using Dominance-based Rough Set Ap-
proach (DRSA) to help International organizations (both non-governmental
organizations and governmental organizations) define poverty, identifying
economical, sociological, political and technological strategic objectives for
developing countries. More precisely, politicians, decision makers and inter-
national organizations will be able to study 23 various political, economical,
sociological and technological indicators and classify all the countries ac-
cording to the following three different categories: [A] Countries that are
doing well according to the selected indicators; [B] Countries that need sup-
port to acquire category A status; [C] Countries ranked the lowest and meet-
ing special support with regard to the criterion or criteria considered. The
three categories are delimited by tertiles relative to the average ranking of the
member states of the United Nations. The chosen criteria are measured in
order to provide decision rules based on this classification. These decision
rules thus focus on the strategic needs of countries with respect to improving
their development and classification. We strongly believe that by targeting
these identified needs, this research will help the sustainable development of
countries in need to set realistic targets, prioritize International funding, eva-
luate economical growth and sociological improvements. Among the results
of this article, priorities for countries ranked the lowest should focus on re-
ducing adolescent fertility and increasing school life expectancy.
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1. Introduction

This is the last research of a series of three articles using a combination of statis-
tics and DRSA. This systematic approach was used in a first article discussing
the classification of all the African countries [1]. The second article used the
same methodology but to help potential candidates of the European Union (EU)
to determine strategic objectives if they were to join the EU, more precisely the
candidate country of Bosnia and Herzegovina [2]. This third article tests the
systematic approach at a larger scale using a combination of statistics and DRSA
on all the 193 member states of the United Nations.

1.1. Poverty Definition

The World Bank estimates that the global poor are living in a rural environment,
young, lacking education and with a large family with many children [3]. Eco-
nomic Poverty is defined as a person living under 1.90 USD per day or suffers an
economic deprivation [4]. Sociologists will associate poverty with health, educa-
tion or safety deprivation. All the member states of the United Nations (UN)
have people living in poverty. Some states offer an environment where poverty is
more present than other states. The United Nations classifies countries into
three categories: Developed economies, economies in transition and developing
countries [5]. Several reports will define poverty as the Gross National Income
per capita levels for each of those three categories. We intent to use a methodol-
ogy that is based on statistical data and an operational research methodology
named Dominance-based Rough Set to determine this classification and propose
to define poverty from four different perspectives: political poverty, economical

poverty, sociological poverty and technological poverty.

1.2. Dominance-Based Rough Set

A bunch of artificial intelligence tools and algorithms exist in order to help deci-
sion makers and leaders defining strategy and courses of action. One of them is
the Rough set theory, which was developed by Pawlak [6] [7] and by Pawlak and
Slowinski [8]. It is a mathematical tool that is used to support decision-making
processes in fields such as medecine, banking, engineering, learning, location se-
lection, pharmacology, finance, market analysis and economics [9]-[17]. It was
later modified by Greco, Matarazo and Slowinski [10] and renamed the “Do-
minance-based Rough Set Approach” (DRSA). And then, Zaras developed it for
mixed data (deterministic, probabilistic and fuzzy) [11]. Because of its advantage
of sorting decision rules explaining the classification of objects, this research

uses DRSA. The purpose is one of developing sound strategic objectives for all
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Third world countries in order to help decision makers, leaders, non-governmental
organizations, help funds and other international organization or interest groups
target specific objectives to improve the economical, political, sociological and
technological situation of the Third world. A total of 23 indicators were selected
by experts and categorized in four different perspectives (Political, Economical,
Sociological and Technological).

Section 2 presents the statistical analysis which is a list of all the significant
correlations between all the indicators classified per perspectives (PEST). Section 3
shows the application of DRSA to classify all the countries member of the United
Nations, with regard to the perspectives (PEST) and explains the decision rules
for each category (countries classified as: A, B and C). Section 4 proposes a
strategy map for each individual country, proposing strategic objectives and
performance measures to improve and monitor the sustainable development of

all the selected Third world countries.

2. Political, Economical, Sociological and Technological
Indicators

The 23 variables considered in this research were obtained from the World
Bank, the United Nations and the International Institute for Strategic Studies
[18] [19] [20]. The 23 variables were then classified into four perspectives, polit-
ical, economical, sociological and technological (PEST) as summarized in Table 1
where variables definitions are presented as well for the year of data collection in
parentheses. Indicators are also summarized, with scales from 1 -5,1-7 or 0 -

100. Other indicators are US$, percentages or number of years.

2.1. Portrait of the World in 2017

2.1.1. Statistics
Researching the numerous databases presented earlier, we were able to calculate
each indicator for all the member states of the United Nations.

Since correlation is defined as a measure of the linear relationship between
variables [21], the research of relationship between variables could help deter-
mine the relationships between the various perspectives (PEST).

Appendix A presents the correlation matrix. All correlations presented in this

research are significant at the 0.01 level (2-tailed).

2.1.2. Relationship between the Various Indicators

Testing for significant relationship between the various indicators according to:
Null Hypothesis 0: There is no relation between the two indicators.
Alternative Hypothesis 1: There is relation between the two indicators.

Then, after reviewing the data, we reject or not the null hypothesis 0.

2.1.3. Relationship between the Variables and Various Perspectives
Table 2-5 are summaries of all the correlations between a selected perspective
and the other variables. It is important to mention that the positive and negative

signs in parenthesis explains if there is a positive or negative correlation between
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Table 1. Summary of the PEST indicators considered in this research.

Perspectives and Measurement

Political

1.1 Political Stability Index

1.2 Deaths From Internal Conflict

1.3 Military Expenditure

1.4 Corruption Perception Index

1.5 Global Competitiveness Index

1.6 Ease of Doing Business Index
Economical

2.1 RNN per Capita

2.2 GNP Per Capita

2.3 GNI Per Capita

2.4 Unemployment

2.5 Exports of G&S

2.6 Exports of Merchandise
Sociological

3.1 Life Expectancy Female

3.2 Life Expectancy Male

3.3 School Life

3.4 Urban Population

3.5 Adolescent Fertility

3.6 Homicides

Technological
4.1Academic Papers
4.2 Internet Users
4.3 Fixed Internet
4.4 Secure Internet

4.5 Mobile Phones

1= High is better

Definitions Indicators .
1= Low is better

Political instability within a specific country (2017) Scale 1-5 l

Number of battle deaths from internal conflict between at least one

government armed forces (2017). Scale 1-5 l
Cash outlays of central or federal government to meet the costs of

national armed forces (2017). Scale 1-5 l
A ranking of countries according to the extent to which corruption is

believed to exist (2017). Scale 0-100 T
Competitiveness along various pillars (2017). Scale 1-7 1
Ease of doing business index (2017). Ranking l
Adjusted net national income per capita (Current USD) $ 1
Gross National Product (USD Constant 2016) divided per capita. $ 1
Gross National Income per capita Atlas method (Current USD 2017). $ 1
Unemployment, total (% of labor force 2017). % l
Exports of goods and services (% of GNP 2017). % T
Exports of merchandise per capita (USD 2017). % T
Life expectancy at birth, female (years 2017). Number of years 1
Life expectancy at birth, male (years 2017). Number of years 1
School life expectancy (2017). Number of years 1
Percentage of urban population (2018). % 1
Number of births per 1000 women ages 15 - 19 (2017). Number l
Intentional homicide refers to death deliberately inflicted on a person Scale 1-5 !
by another person (2017).

Number of scientific published papers per capita (2017). Number 1
Individuals using the internet (2017) Number 1
Fixed broadband internet subscriptions per 100 people (2017). Number 1
Secure internet servers per million people (2017). Number 1
Mobile cellular subscription per 100 people (2017). Number T

the indicators. It does not correspond to the positiveness or negativeness of the
correlation. For example, a smaller Political Stability Index is better for any
country. Therefore, this indicator is positively correlated to the indicator
“Deaths From Internal Conflicts” since this one is also better when the Index is
smaller. It is important to mention that exportation of merchandise (% of GDP)

is not correlated to any of the selected indicators.
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Analyzing the correlation matrix helps determine that is plausible that:

1) RNN per capita is positively correlated to the corruption index, global
competitiveness index, GNI per capita, GNP per capita, exports of goods and
services, life expectancy for both women and men, school life, urban population
and all the technological indicators. It is negatively correlated to the political
stability index, deaths from internal conflicts, ease of doing business, unem-
ployment, adolescent fertility and the homicides index.

2) GNP per capita is positively correlated to the corruption perception index,
global competitiveness index, RNN per capita, GNI per capita, exports of goods
and services, life expectancy for both women and men, school life, urban popu-
lation and all the technological indicators. GNP per capita is negatively corre-
lated to the political stability index, deaths from internal conflicts, ease of doing
business, adolescent fertility and the homicides index.

3) GNI per capita is positively correlated to the corruption perception index,
global competitiveness index, RNN per capita, GNP per capita, exports of goods
and services, life expectancy for both women and men, school life, urban popu-
lation and all the technological indicators. GNI per capita is negatively corre-
lated to the political stability index, ease of doing business, adolescent fertility
and the homicides index.

4) Unemployment is negatively correlated to the global competitiveness index
and RNN per capita.

5) Exports of goods and services is positively correlated to the corruption per-
ception index, global competitiveness index, RNN per capita, GNP per capita,
GNI per capita, life expectancy for both women and men, school life, urban
population and all the technological indicators. Exports of goods and services is
negatively correlated to the political stability index, deaths from internal con-
flicts index, ease of doing business, adolescent fertility and homicides index.

Table 2 is a summary of all the correlations for the Economical perspective.

Table 3 is a summary of all the correlations for the Sociological perspective.

Using the correlation matrix, it is plausible that:

1) Life expectancy for women and men are both positively correlated to the
corruption perception index, global competitiveness index, RNN per capita,
GNP per capita, GNI per capita, exports of goods and services, life expectancy
for men, school life, urban population and all the technological indicators. Life
expectancy for women is negatively correlated to the political stability index,
deaths from internal conflicts, ease of doing business, adolescent fertility and the
homicides index.

2) School life is positively correlated to the corruption perception index, glob-
al competitiveness index, RNN per capita, GNP per capita, GNI per capita, ex-
ports of goods and services, life expectancy for both women and men, urban
population and all technological indicators. School life is negatively correlated to
the political stability index, deaths from internal conflicts, ease of doing busi-

ness, adolescent fertility and the homicides index.
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Table 2. Economical Perspective correlations.

Economical Perspective Political Other Economical Sociological Technological
X . (+) Life Exp. Women
(+) Corruption Perception Index . K
. (+) GNP Per Capita  (+) Life Exp. Men
(+) Global Competitive. Index . X X
X . . (+) GNI Per Capita  (+) School Life (+) All Technological
2.1 RNN per Capita (-) Political Stability Index .
. (+) Exports of G&S  (+) Urban Pop. Indicators
(-) Deaths from Internal Conflicts .
K i (=) Unemployment  (—) Adolescent Fertility
(=) Ease of Doing Business o
(=) Homicides
Life Exp. W
(+) Corruption Perception Index +) l ¢ Bxp. Women
r . (+) Life Exp. Men
(+) Global Competitive. Index (+) RNN Per Capita K X
. . . 3 (+) School Life (+) All Technological
2.2 GNP Per Capita () Political Stability Index (+) GNI Per Capita i
. (+) Urban Pop. Indicators
(-) Deaths from Internal Conflicts (+) Exports of G&S .
K i (-) Adolescent Fertitily
(-) Ease of Doing Business .
(=) Homicides
(+) Life Exp. Women
(+) Corruption Perception Index . (+) Life Exp. Men
X (+) Global Competitive. Index (+) RNN Per Cap}ta (+) School Life (+) All Technological
2.3 GNI Per Capita . . (+) GNP Per Capita X
(-) Political Stability Index (+) Urban Pop. Indicators
i K (+) Exports of G&S "
() Ease of Doing Business (=) Adolescent Fertitily
(=) Homicides
2.4 Unemployment (-) Global Competitive. Index (-) RNN Per Capita
Life Exp. W
(+) Corruption Perception Index E:; L; f: EXP M::len
(+) Global Competitive. Index (+) RNN Per Capita XP'. .
25E ts of G&S () Political Stability Ind. (+) GNP Per Capit (+) School Life (+) All Technological
.5 Exports o —) Political Stability Index er Capita
P ¥ P (+) Urban Pop. Indicators

(=) Deaths from Internal Conflicts
(-) Ease of Doing Business

(+) GNI Per Capita

(—) Adolescent Fertitily
(=) Homicides

3) The percentage of a state’s urban population is positively correlated to the
corruption perception index, global competitiveness index, RNN per capita,
GNP per capita, GNI per capita, exports of goods and services, life expectancy
for both women and men, school life and all the technological indicators. Urban
population percentages are negatively correlated to the political stability index,
ease of doing business index, adolescent fertility and the homicides index.

4) Adolescent fertility per 1000 girls is positively correlated to the political
stability index, ease of doing business and the homicides index. Adolescent fer-
tility is negatively correlated to the corruption perception index, global competi-
tiveness index, RNN per capita, GNP per capita, GNI per capita, exports of
goods and services, life expectancy for both women and men, school life in years,
urban population and all the technological indicators.

5) Homicides index is positively correlated to political stability index, ease of
doing business, adolescent fertility. Homicides index is negatively correlated to
the corruption perception index, global competitiveness index, RNN per capita,
GNP per capita, GNI per capita, exports of goods and services, life expectancy
for both women and men, school life, urban population percentages and all the
technological indicators.

Table 4 is a summary of all the correlations for the political perspective.
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Table 3. Sociological Perspective correlations.

Sociological Perspective Political Economical Other Sociological Technological
+) Corruption Perception Index X (+) Life Exp. Men
§+; GlobafCompetiti\}:e. Index (+) RNN Per Capita (+) School I;ife
. . . (+) GNP Per Capita (+) All Technological
3.1 Life Expectancy Female (-) Political Stability Index . (+) Urban Pop. .
. (+) GNI Per Capita . Indicators
(-) Deaths from Internal Conflicts (—) Adolescent Fertitily
K i (+) Exports of G&S .
(-) Ease of Doing Business (=) Homicides
(+) Corruption Perception Index . (+) Life Exp. Women
(+) Globalr’Competiti\I;e. Index (+) RNN Per Capita (+) SchoolII’Jife
. . . (+) GNP Per Capita (+) All Technological
3.2 Life Expectancy Male  (-) Political Stability Index . (+) Urban Pop. .
. (+) GNI Per Capita " Indicators
(-) Deaths from Internal Conflicts ) E ts of G&S (-) Adolescent Fertitily
Xports o
(-) Ease of Doing Business P (=) Homicides
(+) Corruption Perception Index . (+) Life Exp. Women
(+) Globalr’Competiti\I:e, Index (+) RNN Per Capita (+) Life Exg. Men
. . . (+) GNP Per Capita (+) All Technological
3.3 School Life (-) Political Stability Index R (+) Urban Pop. X
. (+) GNI Per Capita . Indicators
(-) Deaths from Internal Conflicts (-) Adolescent Fertitily
K i (+) Exports of G&S .
(-) Ease of Doing Business (=) Homicides
(+)C . . . (+) Life Exp. Women
orruption Perception Index (+) RNN Per Capita (+) Life Exp. Men
. (+) Global Competitive. Index (+) GNP Per Capita p.. (+) All Technological
3.4 Urban Populat P P (4) school Lif &
.4 Urban Population chool Life
P (=) Political Stability Index (+) GNI Per Capita Indicators

3.5 Adolescent Fertility

3.6 Homicides

(=) Ease of Doing Business

Ease of Doing Business
Corruption Perception Index

+
+

Political Stability Index
Ease of Doing Business

—~ o~~~

)
)

—) Corruption Perception Index
) Global Competitive. Index

(+) Exports of G&S

(—) RNN Per Capita
(—) GNP Per Capita
(=) GNI Per Capita
(=) Exports of G&S

(=) RNN Per Capita
(—) GNP Per Capita
(=) GNI Per Capita
(=) Exports of G&S

(=) Adolescent Fertitily
(=) Homicides

(+) Homicides

(-) Life Exp. Women
(-) Life Exp. Men
(=) School Life

(=) Urban Pop.

(+) Adolescent Fertility
(-) Life Exp. Women
(-) Life Exp. Men

(=) School Life

(=) Urban Pop.

(=) All Technological
Indicators

(=) All Technological
Indicators

Table 5 is a summary of all the correlations for the Technological perspective.

3. The Dominance-Based Rough Set Approach (DRSA)
Applied to Estimate the Strategic Developmental Goals
of All the United Nations States

3.1. Description

This section develops the application of the Dominance-based Rough Set Ap-
proach (DRSA) in order to determine the strategic objectives of each United Na-
tions countries and improve their overall classification. First step is to classify all
the Countries per perspectives in category A, B or C: Category [A] Countries
that are doing well according to the selected indicators; [B] Countries that need
support to acquire category A status; [C] Countries ranked the lowest and meet-
ing special support with regard to the criterion or criteria considered. Appendix B
presents the overall evaluation of all the United Nations countries with respect
to the four conditional criteria as determined on the basis of each perspective
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Table 4. Political perspective correlations.

Political Perspective

1.1 Political Stability Index

1.2 Deaths From Internal Conflict

1.3 Military Expenditure

1.4 Corruption Perception Index

1.5 Global Competitive. Index

1.6 Ease of Doing Business Index

Other Political

(+) Deaths From Internal Conflict
(+) Military Expenditure

(+) Ease of Doing Business

(=) Corruption Perception Index
(-) Global Competitive. Index

(+) Political Stability

(+) Military Expenditure

(+) Ease of Doing Business

(-) Corruption Index

(+) Political Stability

(+) Deaths From Internal Conflicts
(+) Ease of Doing Business

(+) Global Competitive. Index

(-) Political Stability

(-) Deaths From Internal Conflicts
(-

) Ease of Doing Business Index

(+) Corruption Perception Index
(=) Political Stability Index
(-) Ease of Doing Business Index

+) Political Stability Index
+) Deaths From Internal Conflicts

Corruption Perception Index

(+)
(+)
(+) Military Expenditure
(=)
(=)

Ease of Doing Business

Economical

—) RNN Per Capita
—) GNP Per Capita
—) GNI Per Capita
—) Exports G&S

e e

(=) RNN Per Capita
(—) GNP Per Capita
(-) Exports G&S

+) RNN Per Capita
+)GNP Per Capita

+) GNI Per Capita

+) Exports G&S

—~ o~~~

(+) RNN Per Capita
(+) GNP Per Capita
(+) GNI Per Capita
(+) Exports G&S

(=) Unemployment

(—=) RNN Per Capita
(—) GNP Per Capita
(—) GNI Per Capita
(-) Exports G&S

Sociological

(+) Adolescent Fertility
(+) Homicides

(-) Life Exp. Women
(-) Life Exp. Men

(=) School Life

(=) Urban Pop.

(=) Life Exp. Women
(-) Life Exp. Men
(-) School Life

+) Life Exp. Women
+) Life Exp. Men

+) School Life

+) Urban Pop.

(=) Adolescent Fertility
(-) Homicides

(
(
(
(

) Life Exp. Women
(+) Life Exp. Men

(+) School Life

(+) Urban Pop.

(—) Adolescent Fertility
(=) Homicides

(+) Adolescent Fertility
(+) Homicides

(=) Life Exp. Women
(-) Life Exp. Men

(=) School Life

(=) Urban Pop.

Technological

(+) All technological
Indicators

(=) Academic Papers
(-) Internet Users
(-) Fixed Internet
(=) Mobile Phones

(+) All Technological
Indicators

(+) All Technological
Indicators

(=) All Technological
Indicators

(PEST) and with respect to the decisional criterion. Table 6 is a summary of all

the classifications per Continent and Sub-Regions. Second step is to extract deci-

sion rules for all the variables on a first time, and on a second time individually

on each perspective (PEST). Third step, for each country, we could determine

and prioritize its strategic objectives with regard to their respective variables and

values.

Table 6 demonstrates each continent separately, their sub-regions (if re-

quired) and the number of countries per classification. Finally, the last column

explains the number of people per sub-region and the percentage of the popula-

tion compared to the world’s population.

3.2. Formulation of the Multi-Criteria Problems

The ranking of the 193 countries members of the United Nations was perform

on the basis of the 23 criteria measured by 23 indicators. The same was also done

for each perspective on the basis of each respective criteria. That kind of prob-

lem can be represented using the AXE model, where:
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Table 5. Technological perspectives correlations.

Technological Perspective

Political

Economical

Sociological

Other Technological

4.1Academic Papers

4.2 Internet Users

4.3 Fixed Internet

4.4 Secure Internet

4.5 Mobile Phones

(+) Political Stability Index

(+) Corruption Perception Index
(+) Global Competitive. index

(-) Deaths from Internal Conflicts
(=) Ease of Doing Business

(+) Political Stability Index

(+) Corruption Perception Index
(+) Global Competitive. index

(-) Deaths from Internal Conflicts
(-) Ease of Doing Business

(+) Political Stability Index

(+) Corruption Perception Index
(+) Global Competitive. index

(=) Deaths from Internal Conflicts
(=) Ease of Doing Business

(+) Political Stability Index

(+) Corruption Perception Index
(+) Global Competitive. index
(=) Ease of Doing Business

(+) Political Stability Index

(+) Corruption Perception Index
(+) Global Competitive. index

(=) Deaths from Internal Conflicts
(=) Ease of Doing Business

(+) RNN Per Capita
(+) GNP Per Capita
(+) GNI Per Capita
(+) Exports of G&S

(+) RNN Per Capita
(+) GNP Per Capita
(+) GNI Per Capita
(+) Exports of G&S

(+) RNN Per Capita
(+) GNP Per Capita
(+) GNI Per Capita
(+) Exports of G&S

(+) RNN Per Capita
(+) GNP Per Capita
(+) GNI Per Capita
(+) Exports of G&S

(+) RNN Per Capita
(+) GNP Per Capita
(+) GNI Per Capita
(+) Exports of G&S

(+) Life Exp. Women
(+) Life Exp. Men

(+) School Life

(+) Urban Pop.

(=) Adolescent Fertility
(=) Homicides

(+) Life Exp. Women
(+) Life Exp. Men

(+) School Life

(+) Urban Pop.

(=) Adolescent Fertility
(=) Homicides

(+) Life Exp. Women
(+) Life Exp. Men

(+) School Life

(+) Urban Pop.

(=) Adolescent Fertility
(=) Homicides

(+) Life Exp. Women
(+) Life Exp. Men

(+) School Life

(+) Urban Pop.

(=) Adolescent Fertility
(=) Homicides

(+) Life Exp. Women
(+) Life Exp. Men

(+) School Life

(+) Urban Pop.

(—) Adolescent Fertility
(=) Homicides

(+) Internet Users
(+) Fixed Internet
(+) Secure Internet
(+) Mobile Phones

(+) Academic Papers
(+) Fixed Internet
(+) Secure Internet
(+) Mobile Phones

(+) Academic Papers
(+) Internet Users
(+) Secure Internet
(+) Mobile Phones

(+) Academic Papers
(+) Internet Users
(+) Fixed Internet

(+) Academic Papers
(+) Internet Users
(+) Fixed Internet

A is a finite set of countries a,for i=1,2---193;

X is a finite set of criteria X, for

k;=1,2,---,n, for each perspective /.

k=12,

,23 or X, for

Eis the set of evaluations measured by indicators e, with respect to crite-

rion X, or indicators e;; with respect to criterion X; for each perspective /.

Since the weights of indicators are assumed equal, we performed the weighted

average rank method in order to rank countries. In fact, the countries are ranked

from the most to the least preferable in terms of each indicator in relation to

each criterion. Calculation for each country of its weighted average rank were

performed to obtain the rating of the countries with respect to a given perspec-

tive but also on overall classification of the 23 criteria.

For each perspective j the weighted average of country

Ty = 2 Wil
i

The overall weighted average of country 7

r= Zwkrki
x

(1

(2)
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Table 6. Classifications per region.

Region total and % of

Continents Sub-Region Classified A Classified B Classified C world population
Europe (Including Russia) 38 10 0 Europe Total
Population per 1000 542,422.03 294,411.38 0 836,833.41
Population % 64.81% 35.19% 0 11.32%
Asia South East Asia 3 5 3 South East Asia Total
Population per 1000 37,217.74 529,136.93 75,405.94 641,760.61
Population % 5.8% 82.45% 11.75% 8.68%
East Asia 2 2 1 East Asia Total
Population per 1000 178,240.22 1,381,692.40 25,368.62 1,585,301.24
Population % 11.24% 87.16% 1.6% 21.44%
Middle East 7 3 3 Middle East Total
Population per 1000 62,562.61 95,739.9 83,217.23 241,519.74
Population % 25.9% 39.64% 34.46 3.27%
South Asia 0 4 4 South Asia Total
Population per 1000 0 1,346,599.87 385,137.81 1,731,737.68
Population % 0 77.76% 22.24% 23.42%
Central Asia 0 1 4 Central Asia Total
Population per 1000 0 17,794.4 52,324.89 70,119.29
Population % 25.38% 74.62% 0.95%
America North America 2 1 0 N. America Total
Population per 1000 359,392.11 127,540.42 0 486,932.53
Population % 73.81% 26.19% 0 6.59%
Central America 2 5 0 Central America Total
Population per 1000 8891.39 38,556.94 0 47,448.33
Population % 18.7% 81.3% 0 0.64%
South America 3 8 1 S. America Total
Population per 1000 65,201.19 354,204.93 773.3 420,179.42
Population % 15.52% 84.3% 0.18% 5.68%
Caribbean Islands 4 8 1 Caribbean I. Total
Population per 1000 850.73 26,820.88 10,847.33 38,518.94
Population % 2.21% 69.63% 28.16% 0.52%
Africa East Africa 1 1 16 East Africa Total
Population per 1000 1263.47 94.68 404,608.08 405,966.23
Population % 0.31% 0.02% 99.64% 5.49%
Southern Africa 0 3 2 Southern Africa Total
Population per 1000 0 60,745.44 3546.92 64,292.36
Population % 0 94.48% 5.52% 0.87%
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Continued
North Africa 0 3 3 North Africa Total
Population per 1000 0 87,286.09 141,560.76 228,846.85
Population % 0 38.14% 61.86% 3.09%
West Africa 0 2 14 West Africa Total
Population per 1000 0 28,746.29 333,451.25 362,197.54
Population % 0 7.94% 92.06% 4.9%
CentralAfrica 0 1 8 Central Africa Total
Population per 1000 0 1979.79 156,583.18 158,562.97
Population % 0 1.25% 98.75% 2.14%
Oceania/Australia Oceania 2 7 5 Oceania Total
Population per 1000 28,904.01 1299.73 9174.14 39,377.88
Population % 73.4% 3.3% 23.3% 0.53%
World Population per 1000 1,284,945.5 4,392,650.07 1,716,655.48 7,394,251.05
World Population % 17.38% 59.41% 23.21% 100%

where:

w; is the weight of criterion kand w;; for perspective /

1;;is a rank of country 7 with respect to criterion kand ry; for perspective /.

With the obtained ranking of 193 countries, overall and for each perspective,
countries were classified into three categories A, B and C (Appendix B).

In rough set theory, the decision problem is represented as a table, the rows
corresponding to objects and the columns to attributes (see Table 7). In our ap-
proach, the objects are the countries and we used two types of attributes: condi-
tional and decisional. In according to ranking obtained by using multi-criteria
method we classified countries to three categories A, B and C. The decision in
the decision table with respect to the decisional attribute takes one of three val-
ues: Country belongs to the category A, B or C.

The remaining attributes will be called conditionals and these will be from our
multi-criteria AXE problem (the n; criteria, in the case of overall classification 23
criteria). With respect to each conditional attribute, the evaluation of the coun-
try takes the value of the indicator e;in relation to each criterion k.

Based on the approximations obtained by means of the dominance relations,
it is possible using DRSA methodology to derive a generalized description of the
preferential information contained in the decision table, in terms of decision

rules.

3.3. The Decision Rules

Decision rules were extracted using the 4eMka2 software [22], developed by the
intelligent decision support systems laboratory (IDSS) at the computing science
institute of the Poznan University of Technology. Table 8 presents the combina-
tion of decision rules for all the perspectives combined and Table 9 presents
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Table 7. Decision table for perspective /.

X, Xn, D
H, e[(aw),l] e[(a,m),n,] e[(am),d]=A
Hg e[(arek),lj el:(a,eg),n]] e[(a,ER),d]:B
Hg e[(a..).1] e[(a.).n ] e[(a.).d]=C
Table 8. Decision Rules for the all the perspectives combined.
# Decision Rules Condition 1 Condition 2 Condition 3 Condition 4

1 Decision > A GNP per capita > 17070.96$

Life expectancy for men
> 71.4 years

2 Decision > B Life expectancy for men > 70.63 years

3 Decision 2B Exports of goods & services > 42.23% of GDP

Ease of doing business  Exports of Merchandise > GNP per capita >

Index < 121 556.318$ per capita 2905.86%
. . Individuals using the

4 Decision > B Military exp. < 1.4% of GDP .

internet > 46.51%
5 Decision < C GNP per capita < 917.56%
6 Decision < C Secure Internet < 5.2 per million Homicides > 2.03

GNP per capita <
7 Decision < C Corruption Perception Index < 28 P P

1642.73$

each combination of decision rules for each perspective individually. It is im-
portant to mention that all the rules that are presented have a minimum relative

strength of 20% and limited to 4 conditional criteria.

4. Identification of Poverty and Strategic Objectives

The concrete application of the decision rules is enlighten in this section thought
the identification of conditions of the countries classified as [C] Countries
ranked the lowest and meeting special support. The decision rules also may re-
veal specific targets to obtain in order for a state classified as C to be able to de-
velop strategic objectives to improve their development towards the classifica-
tion B and A. Decision rules < C identifies the conditions for poverty and deci-
sion rules > B and A determine what needs to be accomplish for a country cate-
gorized as C to improve it’s ranking to B or A. These decision rules may be
transformed into targets and strategic objectives. It is important to mention that
some countries classified as C or B may meet some conditions already and
should focus on the conditions they do not meet. Each state has to determine

their own priorities.

4.1. Poverty Defined When All Perspectives Are Combined

Decision rules 5, 6 and 7 help us determine poverty when all indicators and
perspectives are combined. Therefore, for all the states within the United Na-

tions, these are the following decision rules and conditions for poverty:
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Table 9. Decision rules for each perspective individually.

# Decision Rules Condition 1 Condition 2 Condition 3 Condition 4
Political
Perspective
8 Decision 2A Conflict <1
Milit . 2>2.18%
9 Decision < C Conflict 2 1.26 Hary exp 0
of GNP
10 Decision< C Conflict > 1.26 Competitive. Index < 4.35
Economical
Perspective
. . Exports of Merchandise
11 Decision 2A GNP Per Capita > 14,465.13$ . Unemployment < 12.6% Exports of G & S = 26.39%
Per Capita > 1780.27$
Exports of Merchandise
12 Decision 2A GNP Per Capita > 7967.71$ Unemployment < 6% *P . Exports of G & S < 38.16%
Per Capita > 1780.27$
13 Decision >A GNP Per Capita > 31,532.826 Exports of Merchandise E tsof G & S > 32.95% RNN Per Capita >
ecision 2 er Capita > 31,532. Xports o > 32.
P Per Capita > 12602.828 ’ 6894.29%
. Exports of Merchandise GNP Per Capita >
14  Decision 2A Exports of G & S > 49.57% . Unemployment < 8.9%
Per Capita > 6544.18% 8108.24$
Exports of Merchandise RNN Per Capita >
15  Decision 2 B GNP Per Capita > 3582.65$ *P . Exports of G & S = 21.31% P
Per Capita > 294.25$ 1735.74$
. GNP Per Capita > Exports of Merchandise
16  Decision 2 B Unemployment < 9.1% . Exports of G & S > 11.89%
1642.73$ Per Capita > 155.36$
. . Exports of Merchandise
17 Decision = B GNP Per Capita > 10826.27$ . Unemployment < 13.14%
Per Capita > 1776.77$
E ts of Merchandi
18 Decision < C GNP Per Capita < 738.64$ Xports 0. erehandise
Per Capita < 200.74$
Sociological
Perspective
Life Exp. Men >
19  Decision 2A Urban Population > 89.55% *P School Life > 11 years
73.68 years
. . Urban Population > . Adolescent Fert. < 64.27
20  Decision 2B Life Exp. Women > 69.43 years Homicides Index < 2.6
33.14% per 1000
. . Life Exp. Men 2
21  Decision 2B Urban Population > 55.03%
65.09 years
. . Life Exp. Women > Adolescent Fert. < 39.44 Urban Population >
22 Decision 2B School Life > 15 years
76.9 years per 1000 31.42%
. . Urban Population < .
23 Decision< C Life Exp. Women < 68.79 years 59.79% School Life < 13 years
. ('
. . . Adolescent Fert. > 42.75
24  Decision < C Urban Population < 35.04% School Life < 10 years
per 1000
Technological
Perspective
. Secure Internet > Academic Papers > 18.05
25 Decision 2A Internet Users > 80.48% . .
186.79 per million per million
. . Cellular Sub.> 112.76 Secure Internet > 186.79
26 Decision >A Fixed Internet > 27.65 per 100 .
per 100 per million
S Int t > 186.79
27 Decision 2A Cellular Sub. >144.23 per 100 ccure tnternet
per million
. . Academic Papers > 262.19  Cellular Sub. > 109.09 Secure Internet > 381.03
28 Decision 2A Fixed Internet > 31.82 per 100

per million

per 100

per million
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Continued

29

30

31

32

33

Decision > B

Decision > B

Decision < C

Decision < C

Decision < C

. Cellular Sub.> 102.98
Secure Internet > 190.36 per million

per 100
. Fixed Internet > 6.19 Cellular Sub.> 63.87
Secure Internet > 226.19 per million
per 100 per 100
Secure Internet < 3.4 per million Internet Users < 31.87%

. Academic Papers < 5.71 Cellular Sub. < 124.94 Secure Internet < 62.87
Fixed Internet < 2.79 per 100

per million per 100 per million
Fixed Internet < 0.54 Secure Internet < 15.64
Cellular Sub. < 76.37 per 100 o
per 100 per million

1) The Gross National Product is equal or lower than 917.56$ per capita;

2) The number of secure internet servers is equal or smaller than 5.2 per mil-
lion users and the conflict index, which represents the number of battle deaths
from internal conflict between at least one government armed forces is equal or
greater than 2.03; and

3) The corruption perception index is equal or lower than 28 with a GNP

equal or lower than 1642.73$ per capita.

4.2. Political Poverty

Decision rules 9 and 10 dictate what the conditions for political poverty are:

1) Conflict index, is equal or larger than 1.26 combined with military expend-
itures in % of GDP equal or larger than 2.18%; and

2) Conflict index same as the first example (1.26) combined with the global

competitiveness index equal or lower than 4.35.

4.3. Economical Poverty

Decision rule 18 dictates that economical poverty can be defined as these fol-
lowing sets of conditions:
1) GNP per capita is equal or lower than 738.64$ (USD) per capita combined

with exports of merchandise per capita equal or lower than 200.74$.

4.4. Sociological Poverty

Decision rules 23 and 24 give us the sets of conditions for sociological poverty:

1) Life expectancy for women equal or less than 68.79 years, urban population
is equal or less than 59.79% of the entire population of the state and school life
expectancy is equal or less than 13 years; and

2) Urban population is equal or less than 35.04%, school life expectancy is
equal or less than 10 years and with an adolescent fertility equal or over 42.75
birth per 1000.

It is important to state that the sociological perspective has three core
attributes that impact the most the classification of the states: School life expec-

tancy, % of urban population and adolescent fertility index per 1000.
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4.5. Technological Poverty

Decision rules 31, 32 and 33 define technological poverty with the following
conditions:

1) The number of secure internet servers is equal or smaller than 3.2 per mil-
lion users and the number of internet user is equal or smaller than 31.87% of the
population;

2) Fixed broadband internet is equal or less than 2.79 per 100 people, produc-
tion of academic papers is equal or less than 5.71 articles per million people, cel-
lular subscriptions is equal or less than 124.94 per 100 people and secure internet
servers is equal or less than 62.87 per million people; and

3) Cellular phones subscriptions is equal or less than 76.37 per 100 people,
fixed broadband internet is equal or less than 0.54 per 100 people and secure in-

ternet servers is equal or less than 15.64 per million people.

4.6. Strategic Objectives and Targets

Several of the indicators selected are results. For example, GNP per capita can-
not be increased or decreased voluntarily and decision makers have no or very
little power in influencing the results. Other indicators, such as school life ex-
pectancy, adolescent fertility, corruption perception index, military expenditures
and the number of academic papers are indicators where decision makers may
influence by changing policies, targeting funding or creating programs to edu-
cate the population with regards to these factors. As proved with the correlation
matrix, since economical and technological indicators are correlated with socio-
logical and political indicators, it is plausible to set objectives with specific tar-
gets for each country categorized as C and dictate what needs to be done to im-
prove their situation. All the decision rules equal or greater than A and decision
rules equal or greater than B may be either used for prediction or transformed
into strategic objectives with specific targets for each country. As an example, we
selected randomly a country classified as C, the state of Cambodia. Again, any
country in category C should have interest to reach the threshold pointed out in
decision rules in order to reach category B or even A. However, their improve-
ment objectives would be different since their actual performance is different.
Table 10 describes that decision rules equal or greater than B are transformed
into strategic objectives and targets for the randomly selected Cambodia. You
will find all the strategic objectives and targets for the decision rule 22 for all the

countries classified as C in Appendix C.

5. Conclusions

Using statistics and 23 different indicators categorized into 4 perspectives
(PEST) helped us classify all the member states of the United Nations into three
categories: [A] Countries that are doing well according to the selected indicators;
[B] Countries that need support to acquire category A status; [C] Countries

ranked the lowest and meeting special support with regard to the criterion or
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Table 10. Strategic objectives and targets for Cambodia.

All Perspectives

Decision Rule #2

Target for Cambodia

Decision Rule #3

Targets for Cambodia

Decision Rule #4

Targets for Cambodia

Political Perspective

Decision Rule #8

Target for Cambodia

Economical Perspective

Strategic Objectives 1

Improve life expectancy
for men equal or greater
than 70.63 years

Improve life expectancy
for men by 0.06 years

Exports of goods and
services equal or greater
than 42.34% of GDP

Maintain

Lower Military
expanditures equal or
lower than 1.4% of GDP

Lower military
expanditures by
1.1% of GDP

Strategic Objectives 1

Improve the number of
homicides caused by
conflict index equal to 1

Improve the number of
homicides caused by
conflict index by 0.9

Strategic Objectives 1

Strategic Objectives 2

Improve the ease of doing
business Index equal or

smaller than 121

Improve the ease of doing
business index by 14 points

Improve the number of
individuals using the internet
equal or greater than 46.51%

of the population

Improve the number of
internet user by 20.94% of

the population

Strategic Objectives 2

Strategic Objectives 3

Improve exports of
merchandise equal or greater
than 556.31$ per capita

Maintain

Strategic Objectives 3

Strategic Objectives 4

Improve GDP equal or
greater than 2905.86$
per capita

Improve GDP by 1826$
per capita

Strategic Objectives 4

Decision Rule #15

Targets for Cambodia

Decision Rule #16

Targets for Cambodia

Decision Rule #17

Targets for Cambodia

Sociological Perspective

Improve the GNP Per
Capita equal or greater
than 3582.65$ per capita

Improve the GNP by
2503.54$ per capita

Reduce Unemployment
equal or below than 9.1%

Maintain
Improve GNP equal or
greater than 10,826.27$

per capita

Improve GNP by
9747.16$ per capita

Strategic Objectives 1

Improve the Exports of
Merchandise equal or greater
than 294.25$ per capita

Maintain

Improve GNP equal or

greater than 1642.73$
per capita

Improve GNP by 563.62$

per capita

Improve Exports of

Merchandise equal or greater
than 1776.77$ per capita

Improve exports of

merchandise by 695.16$

per capita

Strategic Objectives 2

Improve the Exports of G &
S equal or greater than
21.31% of GDP

Maintain

Improve Exports of
Merchandise equal or greater
than 155.36$ per capita

Maintain

Reduce unemployment equal
or smaller than 13.14%

Maintain

Strategic Objectives 3

Improve the RNN equal or

greater than 1735.74$
per capita
Improve the RNN by
595.74$ per capita

Improve Exports of G & S
equal or greater than
11.89% of GDP

Maintain

Strategic Objectives 4

Decision Rules #20

Targets for Cambodia

Increase life exp. for
women equal or greater
than 69.43 years

Maintain

Increase the urban
population equal or
greater than 33.14%

Increase the urban
population by 9.19%

Reduce the homicides Index
equal or smaller than 2.6

Maintain

Reduce the number of
adolescent pregnancies
equal or smaller than
64.27 per 1000

Maintain
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Continued

Decision Rules #21

Targets for Cambodia

Decision Rules #22

Targets for Cambodia

Technological
Perspective

Decision Rules #29

Targets for Cambodia

Decision Rules #30

Targets for Cambodia

Increase life exp. for men
equal or greater than 65.09

Increase urban Population
equal or greater than

55.03% years

Increase the urban o
. Maintain
population by 34.08%

. Reduce the number of
Increase life exp. for women .
adolescent pregnancies equal

or smaller than 39.44

per 1000

Increase school life equal Increase urban population
equal or greater than 76.09
or greater than 15 years equal or greater than 31.42%

years

Reduce the number of

Increase school life Increase life exp. for women Increase the urban

adoslescents pregnancies
by 5.52 years preg

lation by 10.47%
by 12.73 per 1000 population by b

expectancy by 4 years

Strategic Objectives 1 Strategic Objectives 2 Strategic Objectives 3

Increase the number of

it A Increase the number of
secure internet servers
cellular sub. equal or

equal or greater than
greater than 102.98 per 100

190.36 per million

Increase the number of
secure internet servers by Maintain
183.51 per million
Increase the number of
Increase the number of fixed

Increase the number of
broadband internet

secure internet servers
cellular sub. equal or greater

than 63.87 per 100

equal or greater than

o subscriptions equal or
226.19 per million per
greater than 6.19 per 100

million

Increase the number of  Increase the number of fixed

secure internet servers by broadband internet Maintain

219.34 per million subscriptions by 5.58 per 100

criteria considered (See Appendix B). The various correlations help us identify
the plausibility that all perspectives (PEST) are related one another positively or
negatively. There is no doubt that the adolescent fertility per 1000 and the school
life expectancy indicators is related with economical indicators such as the GNP
per capita, GNI per capita, RNN per capita and exports of goods and services. It
is also highly probable that they are related with political indicators such as the
ease of doing business and technological indicators such as the number of aca-
demic papers produced per capita. Finally, these indicators are also related with
the life expectancy of women and men.

The number of people of all these classified states indicates that 17.38% of the
world population lives in states categorized as A, 59.41% live in states catego-
rized as B and 23.21% live in states categorized as C. Therefore, approximately
82.62% of the world population lives in states that require strategies and targets
to improve their development. It is understandable that some indicators are re-
sults of environmental factors and cannot be changed in the short term. It is the

same conclusion for economical and technological indicators. Identifying po-
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verty using the four different perspectives helps decision makers and politician
to define their priorities to reduce poverty. It is clear that reducing adolescent
fertility index below 42.75 births per 1000 girls and increasing school life expec-
tancy over 13 years should be priorities. So, education programs and teen preg-
nancy education programs should be priorities for states categorized as C.

The beauty of using DRSA is that it also clearly identifies what a country

should exactly aim to be categorized as B or A.

Future Research

The exploration of some indicators and correlations helped us discover interest-
ing possibilities for future researches. The percentage of women in governments
is negatively correlated to the political stability index and ease of doing business
index. The same indicator is positively correlated to the corruption perception
index, RNN per capita, GNP per capita, GNI per capita, exports of merchandise
per capita (USD), life expectancy for women, school life in years, the number of
academic papers per capita produced annually and fixed internet servers per 100
people. It is therefore plausible that the percentage of women in government has
an impact on the politics, economy, sociological development and technological
advancement within a state.

In the first article, we identified a phenomenon where most of the poorest
countries of Africa were neighbouring one another and shared boundaries. We
named this phenomenon the poverty string. In this research, it seems that the
same phenomenon is observable where countries categorized as C are in clusters
in various regions (West Africa, East Africa, Central Africa, South Asia, Central
Asia) and are neighbouring one another. There are possibly several other rea-
sons for this phenomenon such as environmental similarities (temperatures,
dryness and other environmental factors) and these environmental factors

should be added to other researches in strategy
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Appendix A

Stability 1
Conflicts A20%* 1
Mil. Exp. 420** 320** 1
CPlindex -765** -365** -199% 1
Comp. Ind. -629** -181* 0.011 816** 1
Ease Busn. 690** 293%* 206** 721 -817** 1
‘Women pol. -228** -0.091 -,198* 245** 206* -,244** 1
RNN -595** -201%* -0.043 802** 796%* -602** 235+ 1
GNP -605** 5191%* -0.052 785%* 775%* -584** 239** 980** 1
GNI -596** -,187% -0.015 800** 790** -595** 227%* 997** 982** 1
Broad M. -276** -0.095 0.077 A06** 586%* -350** -0.083 A29%* A21%* 428** 1
Unemplo. 0.073 0.037 0.112 -0.084 -251** 0.088 -0.062 -196** -175* -194* -0.138 1
Export. Merch. -0.047 -0.05 -0.045 0.045 0.004 0.013 22 0.055 0.061 0.055 0.095 -0.082
Export. G&S. 358" -229%* -0.068 A07** 382%* 383 0.013 A32%* A98** 425** 240** -0.115
Petrol PIB 298** 0.105 ,518** -235% -0.145 279%* -221* -0.006 -0.008 0.021 -0.095 0.03
Life expec woman -596** -228%* -0.023 636%* 780%* 7A7** 201%* 620%* 610** 617** 553*+ -0.083
Life expec men -,608** -,242** -0.007 674%* 804** -707** 188* 677** 659** 672** 592** -0.106
school life total -657** -293%* -0.154. 696** 720%* - 745%* 249%* 627** 590** 617** 330+ -0.045
Urban pop. -434** -0.117 0.086 S541%* 629** -461** 0.139 615** 581** 593** 370** -0.055
Fertility adol. A418** 0.124 -0.117 -537*% -,703** 631** -0.036 -515** -502** -519** -,509** 0.042
Homicides UN 284** 162* -0.02 -A80** -A83** A82**+ -0.047 -A44* -A68** -A450** -364*+ 172*
Academic papers -627** -197** -0.133 785** 750** -670** 334** 827** 827** 824** A19** -0.099
indiv using internet -621** -263%* -0.046 746%* 833** -785%+ 183* 744%* 732%* 741%* 522%* -0.066
Fixed intern per 100 628** -,216** -0.132 785** 796** - 720** 253** 776** J73%* 763** 524** -0.098
SecureInt. -,558*% -0.142 -0.142 748** 689** -537** 0.132 845** 839%* 834** ,390** -188*
Mobile cell sub 100 -A18** 5193** 0.015 A21%* 516%* -530** 0.014 368** 343** 359** 296%* 0.008

Correlation matrix. **Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).
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Appendix B
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Tunisia
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Colombia
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B Dominica B B B B
B Marshall Islands C C A B
B Indonesia B C B B
B Ghana A B C B
B Gabon B B C B
B Guatemala A B C B
B Fiji B B B B
B Tuvalu Cc B B B
B Bolivia B B B C
B Cabo Verde B C B B
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Appendix C
Decision Rule #22 Decision > B Strategic Obj 1 Strategic Obj 2 Strategic Obj 3 Strategic Obj 4
CLASS. COUNTRY School Life > 15 years Life F;);p9 ;/\;:zen > Adolescre:;; fg(r)to <39.44 Urban;’lc:')i);:tion >
Improve school life  Increase life expectancy ~ Reduce adolescent Increase urban
expectancy by for women by pregnancies by population by
(in years) (in years) (per 1000) (% of population)
C Kyrgyz Republic 2.00 2.10 Maintain Maintain
C Guyana 5.00 8.00 —48.14 2.76
C Cambodia 4.00 6.33 —12.73 10.48
C Turkmenistan 4.00 5.73 Maintain Maintain
C Vanuatu no data 2.69 —3.31 4.98
C Papua new Guinea Maintain 9.00 —14.99 18.38
C Rwanda 4.00 8.11 Maintain 1.65
C Djibouti 9.00 12.96 Maintain Maintain
C Uzbekistan 3.00 2.95 Maintain Maintain
C Egypt 2.00 3.34 —11.89 Maintain
C Equatorial Guinea 4.00 17.96 —68.09 Maintain
C Korea Dem. (North) 4.00 2.08 Maintain Maintain
C Laos 4.00 9.06 —24.29 Maintain
C Nepal 3.00 5.41 —31.85 12.43
C Swaziland 4.00 16.58 —27.79 10.11
C Libya 4.00 2.13 Maintain Maintain
C Bangladesh 5.00 2.96 —43.11 Maintain
C Benin 3.00 14.79 —42.34 Maintain
C Zambia no data 13.00 —48.42 Maintain
C Micronesia no data 6.68 Maintain 8.94
C Lesotho Maintain 20.92 —53.73 3.58
C Cote d'Ivoire 6.00 22.30 —96.19 Maintain
C Syria 6.00 0.10 Maintain Maintain
C Kenya 4.00 7.78 —50.78 5.37
C Senegal 6.00 8.22 —37.44 Maintain
C Saoz Tome and Principe 2.00 8.31 —44.02 Maintain
C Salomon Islands 6.00 4.90 —7.94 8.64
C Cameroon 3.00 18.13 —62.92 Maintain
C Tanzania 7.00 10.08 —78.28 Maintain
C Madagascar 4.00 9.81 —75.38 Maintain
C Kiribati 3.00 7.48 Maintain Maintain
C Iraq no data 5.00 —45.41 Maintain
C Togo 3.00 16.17 —52.62 Maintain
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Continued
C Tajikistan 4.00 2.90 Maintain 4.53
C Pakistan 7.00 9.57 Maintain Maintain
C Burkina Faso 7.00 16.37 —67.71 0.73
C Malawi 4.00 11.73 —9591 14.97
C Gambia, the 6.00 14.58 —73.02 Maintain
C Liberia 4.00 13.94 -67.68 Maintain
C Myanmar 7.00 8.13 Maintain Maintain
C Mauritania 6.00 12.34 —38.46 Maintain
C Congo Republic 4.00 11.16 —76.68 Maintain
C Sierra Leone no data 2491 —77.29 Maintain
C Zimbabwe 5.00 14.85 —69.50 Maintain
C Angola 5.00 12.81 —122.49 Maintain
C Nigeria 6.00 23.14 —69.86 Maintain
C Haiti no data 11.68 Maintain Maintain
C Uganda 5.00 15.13 —69.51 14.98
C Guinea 6.00 17.00 —100.13 Maintain
C Mozambique 5.00 17.12 —97.49 Maintain
C Niger 10.00 16.21 —161.72 12.41
C Eritrea 10.00 10.09 -13.56 31.42
C Guinea-Bissau 4.00 18.18 -48.09 Maintain
C Ethiopia 7.00 9.99 —-17.17 11.50
C Comoros 4.00 11.70 —27.66 3.01
C Burundi 4.00 17.81 Maintain 19.06
C Mali 7.00 18.74 —134.30 Maintain
C Yemen 6.00 10.71 —21.26 Maintain
C Sudan 8.00 11.07 —32.61 Maintain
C Chad 8.00 23.11 —90.31 8.80
C Democratic Rep. of the 6.00 1622 —82.84 Maintain
Congo
C Somalia 8.00 19.34 —63.18 Maintain
C Central African Rep. 8.00 23.69 —51.22 Maintain
C Afghanistan 4.00 12.29 —31.76 4.29
C South Sudan no data 19.57 —23.99 12.39
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