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University of Split

Department of Communication
and Information Systems
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Abstract: UN started with Millennium Development Goals (MDG) 10 years ago. Problems addressed in the
goals achievements are meant to solve world’s biggest problems. This paper proposes ICT solution which helps
economists in decision making and to address problem no.1. ”The end of world poverty”. Proposed system has
ability of self-learning in order to address a lot of exceptions and personalize economics of different countries.
Modular expert system architecture system is proposed. It is compared to existing solutions and benefits over them
are discussed.
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1 Introduction
”The World Bank’s latest estimates show that 1.4 bil-
lion people in developing countries were living in ex-
treme poverty in 2005. Recent increases in the price
of food have had a direct and adverse effect on the
poor and are expected to push many more people an
estimated 100 million into absolute poverty. The pro-
portion of children under five who are undernourished
declined from 33 per cent in 1990 to 26 per cent in
2006. However, by 2006, the number of children in
developing countries who were underweight still ex-
ceeded 140 million.” [1]. Addressing such issues to-
day is comprehensive and exhaustive task for all agen-
cies and thousands of people working on them. Ex-
austive work today in poverty reduction brought to the
following improves [3, 4] :
◦ Microfinance has helped many of the world’s poor

to increase their incomes through self-employment
and empowerment. With access to small loans and
other financial services such as savings and micro-
insurance, microfinance clients, mostly women,
have formed micro-enterprises that generate in-
come. Grameen Bank of Bangladesh is one of
the worlds most successful microfinance institu-
tions. From a starting base of 10 members in 1976,
Grameen Bank today has over 7.5 million borrow-
ers, 65 per cent of whom have managed to lift them-
selves out of extreme poverty [6].

◦ For the past two years, Malawis voucher programme
for fertilizers and seeds has helped double its agri-
cultural productivity, turning the country into a net

food exporter after decades of famine as a perennial
food importer.

◦ NERICA - or the New Rice for Africa, a crossbreed
of Asian and African rice varieties - can produce up
to 200 per cent more than traditional crops and is ex-
pected to generate savings of several million dollars
per year in the cost of rice imports in several pilot
countries.

◦ Since 2002, the courier delivery company TNT and
the World Food Programme (WFP) have developed
a partnership called Moving the World to help fight
global hunger. TNT has donated services totalling
38 million for activities including an emergency re-
sponse system and a joint logistics supply chain.

Still, there is a lot of effort required to accomplish
MDG tasks and to reduce poverty. Some of them
are [2-4]: To Ensure that there are social safety nets
to minimize the consequences on the poor of the
global economic slowdown and higher food and en-
ergy prices. Urgently increase emergency food aid
to enable WFP and other food-aid programmes to
provide emergency food assistance. Promote school
feeding programmes. Assist developing countries, es-
pecially in sub-Saharan Africa, to transform subsis-
tence agriculture in order to ensure long-term, sus-
tainable productivity increases and a more diversified
economic base. Support research and development in
yield-enhancing agricultural and climate change tech-
nologies. Promote equitable access to economic re-
sources and decent work opportunities, especially for
particularly disadvantaged groups such as women and
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Figure 1: Macroeconomic key-components intercon-
nectivity[23]

young people. Develop, for both urban and rural ar-
eas, the infrastructure and services that will enhance
the productive capacity of enterprises and facilitate in-
tegration into the global economy. Adopt urban devel-
opment policies that will upgrade slums and improve
the availability of basic services. Facilitate the inte-
gration of the least developed countries into the mul-
tilateral trading system by increasing their access to
funds under Aid for Trade.

Many solutions are developed in assistance of de-
veloping MDGs, such as MDG Monitor [5], SEDAC
[7], or the other within [8]. They are used for
poverty mapping, and its applications allow users to
get right information about real statistics in each area
of poverty. Other solutions like MBWin [9], Aba-
cus [10], Topaz [11] are providing solutions on micro-
finance levels. Sangam Krishi Sangam (SKS) is a mi-
cro credit project in one of the poorest parts of India-
the drought-prone Medak District. SKS has devel-
oped a robust backend management information sys-
tem through the use of a smart card to record details
of savings and loans [12]. ”E-choupal” [13] is a web
portal which allows the farmers in India to check both
futures prices around the world and local prices be-
fore going to market. Access to the Internet via satel-
lite and solar panels provides information about local
weather conditions, soil-testing techniques and other
expert knowledge that will increase their productivity.

However, none of the existing solutions provide
full services for poverty reduction monitoring. Com-
plete solution requires expert system in economics,
with implementation of both micro and macro factors
because of their interconnection depicted in figure 1.
To differentiate between the two, the analogy of the
forest and the individual trees can be helpful. Macroe-
conomics is the study of the behaviours and activities
of the economy as a whole; hence, the forest. Mi-

croeconomics looks at the behaviours and activities of
individual households and firms, the individual com-
ponents that make up the whole economy; hence, the
individual trees [14]. In accordance with the lack of
the information systems developed in this area, the
system proposal provides assistance in accomplishing
United Nation MDGs and its first problem of reducing
poverty and ending hunger. The proposed system can
handle all requests and necessities on reducing world
poverty and produce righteous capital inflow distri-
bution. Proposed solution provides expert system on
economics as the solution fully modular with learning
ability. Intelligent system uses it own senses such as
number indicator of money inflow from World Bank,
IMF, donator countries or individuals. Sensed infor-
mation will be macro and micro indicators in each
area of poverty. That information can be only updated
from high rated people in the system. Personal rate
should be deserved from the previous work as a pro-
fessional or volunteer. The same or another people as-
signed by them, make requests on system with needs
in impoverished area. Provided inputs are used from
central Knowledge Based System (KBS) to process
information in order to provide accurate answer on in-
vestments proposal. As a feedback, resulting proposal
would provide information about predicted economic
growth.

Article is structured as follows: section 2 gives
problem description with detailed system proposal, as
well as its implementation proposal. Section 4 gives
some conclude remarks.

2 Poverty Diagnosis, Reduction
Schemes and ISPRS

Inspired by the lack of information exchange propos-
als and economics expert systems, article proposes so-
lution which addresses problems both in economics
and poverty reduction schemes. To address such prob-
lems it is important to make accurate poverty diag-
nosis in order to know how to fight upcoming is-
sues on poverty reduction. According to [14], there
is checklist for making poverty diagnosis, such as:
poverty mapping, economic policy framework, fiscal
framework and fiscal trap, physical geography, trans-
port conditions, agronomic conditions, disease ecol-
ogy, governance patterns and failures, cultural barri-
ers, geopolitics, cross-border security threats, interna-
tional sanctions, etc.

One of the main conditions of economic progress
is developing healthy environment for information in-
terchange. Already investigated problems [15] con-
sider ICT as a sector to achieve economic growth and
as a enabler for achievement of the other goals like
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Figure 2: ISPRS: Intelligent Services for Poverty Re-
duction Schemes

education, healthcare, etc. The overall goal is to build
the national capacity to design and implement effec-
tive poverty reduction strategies. The Poverty Re-
duction Strategy Paper (PRSP) preparations have led
to increased demand for capacity building in poverty
measurement and diagnostics, poverty monitoring and
poverty impact evaluation.

Putting it all together results in an intelligent sys-
tem architecture which is consisted of 3 main parts.
First part contains its senses as an information input
for further processing. Second part of the proposed
architecture is central part, consisted of Knowledge-
Base, which elements are based on micro and macro
economics principles and PRSP’s. Knowledge Based
System (KBS) knows how to handle income data and
in accordance with key formula provide information
to the third part of system: ”System Actuators”, which
composes Investment Plans used by the System Users
or Administrators. System proposal is depicted on fig-
ure 2.

2.1 The Senses
Information that is sensed play crucial role in system
development. It is important for them to be exact and
full. Sensed information for the system input should
be numbers that describe:
◦ Human capital: health, nutrition, and skills needed

for each person to be economically productive.

◦ Business capital: the machinery, facilities, motor-
ized transport used in agriculture, industry, and ser-
vices.

◦ Infrastructure: roads, power, water and sanitation,
airports and seaports, and telecommunications sys-

tems that are critical inputs into business productiv-
ity.

◦ Natural capital: arable land, healthy soils, biodiver-
sity, and well functioning ecosystems that provide
the environmental services needed by human soci-
ety.

◦ Public institutional capital: the commercial law, ju-
dicial systems, government services and policing
that underpin the peaceful and prosperous division
of labour.

◦ Knowledge capital: the scientific and technological
know-how that raises productivity in business output
and the promotion of physical and natural capital.

◦ Money inflow to the system, whether IMF, World
Bank or individual donors.

2.2 Knowledge Based System Proposal
Proposed KBS needs to be able to handle all kind of
requests and choose correct reduction strategy in ac-
cordance to MDG-based poverty reduction strategy. It
has five parts:
◦ A Differential Diagnosis, which identifies the poli-

cies and investments that the country needs to
achieve the Millennium Development Goals.

◦ An Investment Plan, which shows the size, timing,
and costs of the required investments

◦ A Financial Plan to fund the Investment Plan, in-
cluding the calculation of the Millennium Develop-
ment Goals Financing Gap, the portion of financial
needs that the donors will have to fill

◦ A Donor Plan, which gives the multiyear donor
commitments for filling the Millennium Develop-
ment Goals Financing Gap

◦ A Public Management Plan that outlines the mecha-
nisms of governance and public administration that
will help implement the expanded public investment
strategy

To reduce problems the system must include main rea-
sons of poverty spreading, in order to make decision
making system more accurate, and not to repeat main
faults like in the past. Reasons which brought to the
extreme poverty: Poverty trap itself - the poor do not
have ability to run out of mess by themselves. Low
BGP means there is no money for all kinds of progress
aspects. People are not able to save money, because
their income is not even enough to survive. Physi-
cal geography - transport costs sometimes play cru-
cial role. It was very important in the period of world
rapid economic growth. Fiscal trap - impoverished
countries governments cannot pay for all their debts,
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Figure 3: Use case model of ISPRS

because of corrupcy or earlier debts. Governance fail-
ures - crucial is government policy. If it lacks in right
decision making it is the biggest problem in all areas
of the micro and macro economy. Cultural barriers -
cultural and religic norms in some countries are slow-
ing down economic development. Geopolitics - mak-
ing progress in trading, means that trading barriers
with impoverished countries should be declined and
trade sanctions regime cancelled. Lack of innovations
- even if the impoverished scientist have new ideas
they do not have a chance to transform it to the real-
ity, because of badly organization in law matter. The
demographic trap - the large number of the children
resides in catastrophic results of impoverished coun-
tries. Already impoverished, cannot carry out new
children, i.e. to invest in their healthcare and educa-
tion.

Using information from the senses, KBS which
has macroeconomic domino effects implemented, as-
sign funds to the each poverty affected area using
the key formula, derived from macroeconomic princi-
ples [17], MDG proposal [4] and Stern proposal [16].
World experts will react on the Expert System Deci-
sion and define another rules with the exact descrip-
tion of reason, why is the Expert System Decision
correct or not. Factors in decision making system are
pondered, in collision with well known PRSP’s imple-
mented in the KBS, as an initial condition. As the time
passes, PRSP’s will change in accordance with real
scenario. According to macroeconomics, real situa-
tions in poverty affected areas, and the other poverty
reduction ideas, system will scale the best and optimal
support to the poverty affected areas. According to the
strategy, progress must be visible from the senses, and
the key formula calculates new values for the new in-
vestments. Use-case diagram of the ISPRS is depicted
on figure 3.

2.3 Rule-based engine of KBS

In accordance with the macroeconomics policies we
define set of basics rules and their ponder values. Ba-
sic rules are semantically organized in the tree. Gen-
eral macroeconomic apparatus has its main tools. Re-
ducing or raising each of them in different scenar-
ios will have different effects [18]. In accordance to
PRPS, we generate initial state. After initializing the
system, some actions in poverty reducing can be done.
Action options are provided by rules well known in
macroeconomics, and its domino effects. Modelling
of economics is hard task for everyone. It can be sim-
plified by implementation of the rules, but it is not
only factor, because of specifics of the each econ-
omy observed. Examples of rules based on Mundell-
Fleming, Keyns or IS/LM are [19]:

Money supply changes cause:
◦ Reduction of the local interest rate (forces the local

interest rate lower than the global interest rate).

◦ Depreciation of the exchange rate of local currency
through capital outflow.

◦ Depreciation makes local goods cheaper compared
to foreign goods and increases export and decreases
import.

Increase in government spending will cause the local
interest rate to go above the global rate. The increase
in local interest will cause capital inflow and the in-
flow will make the local currency stronger compared
to foreign currencies.

Application of the rules may not have same ef-
fects in different environments, i.e. economies, so
it is necessary for someone to monitor and correct
outcome results. There must be a reason why it is
corrected, and the person who corrected it, must ex-
plain why. Explanation must be written correctly so
the system can update corrected information. This
is the way the system learns. According rules, sub-
jects in the sentence is derived and pondered in ac-
cordance with PRPS for particular country. System
users, such as economy specialists can add additional
subjects and their ponder values. It is the way the
system is learning. After re-calculation system will
provide new results, with new data added to system
decision. Decision about investments is hierarchical,
which will make decision making easier for the per-
son with authority to decide what investments will be
made. Through described system, new subjects will
be added, evaluated and the system will learn addi-
tional information about specific case in poverty area.
This will create global system, with actual informa-
tion about progress of empowerment. According to
the feedback information, necessary actions should be
executed in order to improve empowerment progress.
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Figure 4: Update user activity diagram

Figure 5: User activity diagram

According to the poverty reduction schemes, it is im-
portant to build up model with keywords explaining
state of the art. Keywords with their objects and de-
scribers are built in order to maintain stability and
make improvements in impoverished countries. Sen-
tences explaining adjustments must be concise and ac-
curate, explaining action need to be done. Using data
described in the model sentence example on the high-
est level of abstraction would be: ”(1) Investments (2)
5 million USD - (3) education (4) Rwanda”. The sen-
tences must be more accurate, developing tree which
explains it more accurate. For example, investments:
◦ How to invest i.e., which investment plan to follow,

and determine plan of progress

◦ Which money to use
Moreover, what investments in education should be
done, with explanation on it. First level should have
main purpose of describing action over impoverished
country. Down layered parts should explain it more
accurate. Scheme of first level is: ”(1) What to do?” -
”(2) Describe (1), i.e. provide values” - ”(3) What to
do with (1)” - ”(4) Where to make action”. There are
3 types of application users:
◦ User provides information about impoverished area

he/she is operating. Request user makes requests on
all-kind needs in that area. Request user activity
diagram is depicted on Figure 4. Every user sub-

Figure 6: Administrator Activity Diagram

scribed on ISPRS is rated properly, by the adminis-
trator, through rate system describing their previous
actions. Requirements are assigned by the volun-
teers and economic specialists from World Bank and
IMF.

◦ Administrator - uses information provided by KBS
and allows/declines requests. Administrator must
give a reason why to decline requests. Described
reason Administrator provides is used in further
KBS decisions. They have ability to monitor all-
kind of income information from senses and make
decisions accordingly. Full activity diagram for ad-
ministrators is provided on figure 5.

◦ Update User - provide update information to KBS,
with recent information about impoverished coun-
tries. Activity diagram for Update Users is de-
scribed on figure 6.

2.4 Realization Proposal

System realization and implementation of the pro-
posed model can be developed on various platforms
and devices. But, it is very important for the people
using these services to make easier access on them
wherever they are. To provide device and platform
independence, SIP (Session Initiation Protocol) [21]
communication protocol is proposed. Benefits include
live communication between all kinds of users, as live
status of user requests [20] through services of the
IMS (IP Multimedia Subsystem) and presence server.
Besides SIP, usage of SIMPLE [22] is proposed to ac-
cess additional features on their communication prop-
erties. Architecture proposal is depicted on figure 7.
Proposed architecture allows interoperability between
different platforms and services, which feature is im-
portant for in-field operators, so they can use any tech-
nology they have.
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Figure 7: Use case model of ISPRS

3 Conclusions

This paper provides information system solution
which helps in poverty reduction. Additional fea-
ture on self-learning system in economics is proposed,
in order to address individuality of each economy
specifics. System is consisted of 2 main parts. Admin-
istrator part corrects system proposals and monitors
the progress. User part is dedicated to in-field oper-
ators which can log on the system and make requests
for the needs in the area they work, as the update users
which task is to update information senses. Users can
progress through the hierarchy by getting better re-
sults. This will make connection between macroeco-
nomics and micro location needs for development.
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