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Cube modeling in Oracle Business Intelligence for processing and
analyzing the measurement results of non ionized radiation of smart
antennas near 2G and 3G cellular stations in Albania
1

Sanije ÇELA1, Rozeta MIHO1, Bexhet KAMO1 , Qani MUKA1
Fakulteti i Teknologjisë së Informacionit, Universiteti Politeknik i Tiranës
E-mail:{scela, rmiho, bkamo, qani.muka }@fti.edu.al

Abstract
The implementation of 3G technology supported services, and the growth of the users number, in the
wireless networks, requires from the Operators find effective means in order to ensure the adaptation
of wireless traffic on network. Smart antennas offer high capacity and performance, flexibility against
traffic changes or RF criterias in the network. Operators in our country use multiband antennas.
This implies also the higher emitted power density. In one environment point, within the vicinity of
these antennas, it is of a high importance knowing the non ionized radiation level for each frequency,
for all of the frequencies simultaneously, and the total value of the radiation. This article presents the
measurement data process and their visualization in a graphic form, using Oracle Business
Intelligence. The measurements are conducted for a cellular company in 80 stations scattered in the
Republic of Albania’s territory, in 900, 1800 and 2100 MHz frequencies.

Keywords: non ionizing radiation; smart antenna, measurement, Oracle BI ODI
Introduction
Smart antenna technology offers a significantly improved solution to reduce interference
levels and improve the system capacity. The Operators of Cellular company in Albania use
Smart antennas operating on frequencies of 900MHz, 1800MHz, and 2100MHz. these
antennas have introduced the capacity enhancement for provided services and at the same
time the implementation of the new services that are related to the 3G technology. These
improvements are none evitable associated with the changes on the radiation level of these
antennas. We have different methods estimation for near and far field regions: Analytical and
The standardized measurement methods. The last method facilitate the frequency selective
measurement and the measurement of total radiation of antenna/antennas. Also, theoretical
estimation methods apply different algorithms for data processing. Different algorithms
accept as input data, different parameters as: input power of antenna, operation frequencies,
gain, beam width, down tilt, azimuth, elevation angle, distance between antenna and
measurement point, etc, as described in [3]. Based on selected theoretical method it is
found the level of radiation mainly based on the calculation for power density. Calculated
values, depending on the distance offer the possibility of building graphical dependence of
power density over distance and comparison of these values with reference or limit values
determined by ICNIRP or other responsible organizations as described in [5].
Data obtained by measurement are relatively large in number, even for a single site. Of
course, the total amount of data that need to be processed and interpreted will depend on
sites to be observed. We use Oracle Business Intelligence of data processing for 50 site
that operates at 900, 1800 and 2100MHz.
The gathered data are as a result of measurements taken in the vicinity of cellular antenna.
The measurement tool used is configured to take data only for the operation frequencies of
the analyzed mobile company, without the influence of other frequencies used by other
mobile companies. So, frequency selective measurements imply that the measurements are
taken simultaneously at 900, 1800 and 2100MHz for 6 minutes. It is measured electric
field strength, E [V/m], [5]. In addition, at the same time interval is taken also a
1
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measurement for the total value of radiation as result of all contributors, at the selected
frequency band that was set before.
The proposed methods for data elaboration
In this article we have proposed the model used for data elaboration in Oracle environment.
For this we have design the BI cube, the Key Performance Indicator (KPI) using the
dashboards and answer tools of OBIEE. In this way, the user can make different statistical
analysis according the measures gather from different stations.
There are many benefits and advantages of using OBIEE tool over other:
 Excellent Business Intelligence (BI) functionality built on a unique infrastructure that
includes Interactive dashboards, Complex queries, Analysis, quite intelligent deliver
and alerting system, Presentation, Huge volume reporting in production environment,
and integrated with Microsoft.
 It provides good in depth insight to everyone in the organization depending on their
role.
 Integrates very easily with any data source, extraction, transformation, ETL tool (like
ODI)

Fig. 1. Oracle BI Diagram
1. The Data Warehouse is designed as a dimensional model of a STAR schema when
the fact table in the center containing the measures data is surrounded and linked with
other tables holding the dimensions of the fact table (Stations, Frequency, Antenna
and Time dimensions).
2. Oracle Data Integrator (ODI) is the ETL tools used to load the data from excel file to
Oracle database, creating a package that loops through the 50 excel files (.csv) and
load their data automatically into the Oracle database tables. This packages can be
scheduled to be executed daily.
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Fig. 2. Oracle Data Integrator (ODI)
3. After that, in the Administrator Tools of Oracle BI is created the BI Cube.
a. First, is created the Physical Layer used for: setting up connection pool and its
properties, importing data, creating aliases and building physical relationship joins and
tables keys.

Fig. 3. The physical layer of repository
b. After that is created the Business Model and Mapping Layer, which is used for: Writing
business logic, creating Logical columns and tables (calculated columns), creating
hierarchy (used for drill down), creating of LBM (Level Based Measures) and the
creating the relationships. This relationship decides the fact table and the dimensions.

Fig. 4. Relationship between table in Business Model Layer
Based on the dimensions table are created the hierarchical table that are useful during
the drill down process (drill is the capability that takes the user from a more general
view of the data to a more specific one at the click of the mouse – in our case from
Area -> city -> station)

3
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Fig. 5. Hierarchy
In this layer are created the calculated fields, used in the answers and graphics. In these
fields are used the aggregate functions like AVG, MAX, MIN, etc. based on different
level of dimensions and hierarchy (area, city, year, month, etc.).

Fig. 6. Example of a calculated field
c. The last is the Presentation Layer, used for arranging the data for user view (folder
structure), creating Presentation hierarchy, implementing the column level security, etc.
All the fields in these table will be used in the answer and reports.
4. The reports and the graphics are created in the Presentations Tools of Oracle BI (OBIEE)
using the answers which are the main component of OBIEE Presentation Tools used to
display the data in many formats like table, pivot, graphics, view selector, column selector,
narrative, etc. All the answers are arranged in the Dashboard tabs. In the dashboards are
many prompts to allow the data filter.
Below is a piece of code generated from the BI server during the executions of answers:
"EMF"."FACT_MEASURES"."1800 DL" s_4,
"EMF"."FACT_MEASURES"."2100 DL" s_5,
"EMF"."FACT_MEASURES"."925-935 DL" s_6,
REPORT_AVG("EMF"."FACT_MEASURES"."Other" BY
FROM "EMF"
WHERE
(("DIM_POSITION"."Pozicioni" = 'Qender Tirane') AND ("DIM_POSITION"."Pozicioni" =
'Qender Tirane'))
) djm ORDER BY 1, 2 ASC NULLS LAST, 4
FETCH FIRST 10000001 ROWS ONLY
]]
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[2014-04-28T21:09:09.000+02:00] [OracleBIServerComponent] [TRACE:2] [USER-23] []
[ecid: 15a9f6a74e2992d9:-50ff3e8:14573c6d558:-8000-00000000000e8a9c] [tid: 13b8]
[requestid: 95c003f] [sessionid: 95c0000] [username: emf_user] -------------------General Query Info: [[
Repository: Star, Subject Area: EMF, Presentation: EMF
]]
. . .
OBICOMMON0 AS (select avg(T201457.VLERA_TOTAL) as c1,
avg(T201457.VLERA_OTHER) as c2,
avg(T201457.VLERA_2_900_DL) as c3,……..
…..

Results and discussion
In BI are analyzed 50 from 80 stations in total. According to the BI KPI we concluded that
we don’t have the “hot spots” in terms of radiation values.
The areas with the higher value of intensity are the “Philology Station” with the value 15.44
V/m, and “Kinostudio Station” with 14.08 V/m. However, these values are below the limit
values recommendated by ICNIRP. The number of stations with the highest value of E
(V/m), is higher for the frequencies 923 – 935 and 1800 MHz.
Table 1 present the value of the electric field intensity E [A/m] in different stations. Also the
limit value for different frequencies, recommended by ICNIRP [5].
Table 1. Value of the electric field intensity E [A/m] in different stations, and the limit value
for different frequencies

The graphics below shows the measurements for two typical station, Faculty of Philology and
Kinostudio.
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Fig. 7. Station: Faculty of Philology

Fig. 8. Station: Kinostudio
We can make different statistical analysis according the measures gather from different
stations.

Fig. 9. Comparison of value for different frequencies, (grouped by Rural zones)
Table 2. Comparison between frecuencies in %
Zone

Only
935-943
%
32,02%

Only
Only
1800 % 2100 %

Only
UL %

Only
DL %

Only
Only
Freq. % Other

RURAL

Only
923-935
%
20,40%

28,50%

22,10%

12,12%

53,91%

56,22

76,18

URBAN

23,76%

28,51%

29,82%

21,73%

11,65%

55,85%

57,69

78,22
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Fig. 10. The frequency percentage based comparision according to each zone
Conclusions
In this articles are described the ways of modeling the BI Cube, used by Oracle BI to monitor
the results of the measures in different stations. These proposed ways, brings a good
opportunity to realize various calculations and statistical evaluations, generate reports and
KPI to monitor various situations. The visualization is interactive permitting the user to see
information from different points of view.
In BI are analyzed 50 from 80 stations in total. According to the BI KPI we concluded that
we don’t have the “hot spots” in terms of radiation values.
The areas with the higher value of intensity are the “Philology Station” with the value 15.44
V/m, and “Kinostudio Station” with 14.08 V/m.
However, these values are below the limit values recommandated by ICNIRP.
The number of stations with the highest value of E (V/m), is higher for the frequencies 923 –
935 and 1800 MHz.
The ETL procedure is scheduled to read every day the Excel files, in order to load into the
database the everyday measures for each station. So we are able to do a comfortable analyses
for the measures for each station using the Time dimension.
Oracle BI Publisher is another important component of OBIEE which is used to manage, and
deliver all BI reports and documents easier and faster than traditional reporting tools. Web
browser or familiar desktop tools are used to create everything from pixel-perfect customer
facing documents to interactive management reports against practically any data source.
View These reports can be view online or can be scheduled to deliver tens of thousands of
documents per hour with minimal impact to transactional systems (the deliver can be done
via email, sms, ftp, etc). Each user can see their data in these reports.
OBIEE has different security levels:
1. Object Security: business logic security (repository) and catalog object security
(presentation service),
2. Data Security: column (include in the business logic security) and row security
(through repository filter dependent of the login)
So, multiple users belonging to multiple groups create multiple reports and dashboards.
Reports created by a particular group of users should be visible to that particular group only
or some specific data should be visible to only a specific set of people. So, to achieve this we
need to have some sort of security thereby we can protect reports belonging to a group of
users from the users of other groups.
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Enhancing synergy between teaching and research
in the Western Balkans
Edlira Kalemi1, Edlira Martiri2, Albana Ndreu3
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Abstract
In recent years Higher Education Institutions (HEI) in the Western Balkan Countries
(WBC) have been focusing extensively on applying rules, suggestions and considerations
from the Bologna Agreement. Within this effort, entangled with many bureaucratic and
formal difficulties, they have reached a standard in the teaching process, curricula
development, student quality, degree management, etc. Apart from teaching, one of the
main goals of these institutions has always been the scientific research and the many
mechanisms of advancing and reaching the pace of similar European institutions. In this
paper we present some considerations on the development of the teaching and research
inside departments of our universities in the Western Balkans.
Keywords: HEI, education, research, IT
Introduction
According to the Bologna Agreement, Higher Education Institutions in Albania and in
other countries in the Western Balcans (especially Kosovo and Macedonia) have followed
standartized ways to conduct their teaching and research activities. Having in common some
problematic issues regarding especially research integration, these institutions show low
ranks. According to SJR (http://www.scimagojr.com), Albania and Macedonia show low
level of H-index and low number of documents and citations.In fact we should not try to take
into consideration these two efforts separately: teaching from one side and research from the
other, we need to build the right mechanisms that these activities come as a unified activity,
as one process where many actors are involved and profit from, as a synergetic treat that
stems in the main academic units of our universities, such as departments, institutions or
research centers.
The aim of this paper is to discuss ways to incrase the motiation of the academic staff in
doing research and teaching at the same time; influencing policy making authorities to
faccilitale the merging of teaching and research; and implenting a model for the
measurement of research achievements of staff members within a department. These self
evaluation processes should be conducted periodically and measure differnet factors such as
number of publications, H-index, teaching hours, number of courses, etc. . Results will be
compared between different periods and will show the progress of staff members,
departments, universities and countries. Data will be collected and published in a dedicated
website and different social networks. So, the aim of this paper is to evaluate the relationship
between teaching and research in HEI in Albania, Kosovo and Macedonia.
There are some research questions that we need to address.
1. Are academic staff members willing to do scientific research apart from teaching?
2. Should all academics be at the same time teachers and researchers?
3. Is it possible to reach the proper balance between the two, and how does this
influence their quality?
4. Are there any mechanisms that enhance this relationship and how is it applied in our
universities?
We consider that an important output of our work will be the increase the motivation of
research between university members; building mechanisms in order to improve the balance
9
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of teaching and research; and try to influence in policy-making authorities to facilitate the
merging between teaching and research.
State of the art
Higher education institutions (HEIs) are the main sectors which include the performance
of two important activities namely, teaching and research. Academic debates about whether
there exists a link between these activities or not are still existing even though nowadays
many international HEIs are using them simultaneously to improve their performance. It is
crucial to understand the mechanism that governs this link between research and teaching. All
the three correlations, positive, negative and null have been found to exist between these
processes.
Various studies are held to understand the synergy between learning, teaching and
research in HEIs (Coate, 2001; Elton, 2001; Jenkins, 2003; Deem, 2007; Prince, 2007;
Cabral, 2011). Some important steps should be taken to encourage the link between faculty
research and undergraduate education. Prince and his colleagues (2007) suggest the use of
inductive teaching methods, establishment of programs that integrate both domains and they
especially recommend that faculty members who integrate their research and teaching should
be recognized and rewarded to increase their motivation. All these encouraging methods are
missing in Albania and also in the region since the universities are mainly teaching
universities. Teaching has a good level, however, the concept and the need of research and its
role in enriching the level of teaching has not been encouraged in the last decades. A great
work should be done to increase the level of universities and make them recognized both
nationally and internationally. Another important issue that should be considered is to
increase the level of competition between HEIs so that they can enhance their performance.
Research has been shown to influence teaching more in the graduate level than in the
undergraduate one. In addition to teaching, research helps passing the knowledge into
students. Books may not be current with some fastly developing areas, therefore there is a
need of transferring the research into both undegraduate and graduate levels. Students
appreciate teachers who bring their research into the classroom and this increases even the
lecturer confidence (Jenkins, 2003).
Different methods exist to measure the level of effectiveness of teaching and productivity
of research in HEIs. The main points internationally considered for teaching are peer and
student evaluations, time spent on teaching activities and awarding for teaching. On the other
hand, the number of publications and citations, grants awarded, time spent on research,
membership of a university in a research society are among the criteria considered for
research measurement (Zaman, 2004).
Academic debates about whether there exists a link between these activities or not are
still existing even though nowadays many international HEIs are using them simultaneously
to improve their performance. It is crucial to understand the mechanism that governs this
relation. Three correlations, positive, negative and null have been found to exist between
these processes. According to Michel, (Price paper, 2007) there are some suggestions that
could move universities in the direction of encouraging faculty research and education:
1. formally recognize and reward faculty members who successfully integrate their
teaching and research
2. establish faculty development programs in both teaching and research including ways
to integrate the two domains
3. promote involvement of research for a broad spectrum of undergraduates
4. encourage faculty members to use inductive teaching methods (ex. inquiry-based,
problem-based, and project-based learning) - recognize and reward those who use the
methods effectively.
10
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5. at the institutional level, recognize and reward academic departments that adopt some
or all of the aforementioned measures.
At the level of the individual, several methods of evaluating research productivity and
teaching effectiveness, i.e. what counts as good within these two domains, have been used in
different studies (M. Q. Zaman, How to measure research and teaching?). Measures of
research used in the literature reviewed include: i) number of publications; ii) grants awarded;
iii) number of citations; iv) peer or chair rating of research; v) time spent on research; vi)
faculty membership in a university research society; vii) awards for research; viii)
combination of grants and publications, and ix) the research creativity of the scholar.
The bigger problem is getting a good measure of teaching. Studies have used:
i) student evaluations
ii) peer evaluation
iii) time spent on teaching activities
iv) a nomination or receipt of an award for teaching, and
v) measurement of teaching related activities
In our work we will try to include some of these activities but we will also try to adopt
them for our faculties. We will implement a performance system at selected departments of
HEIs from Albania, Macedonia and Kosovo.
Methods
Ones of the aims of this paper is to evaluate the relationship between teaching and
research in HEI in Albania, Macedonia and Kosovo. The study also aims to emphasize the
importance of research in HEI by offering some models or solutions that would motivate and
increase research capabilities in the abovementioned countries. Furthermore, this project is
expected to even increase the performance of academicians inside universities due to the
bringing of their research into classrooms. Another important goal of this research is to
enhance the collaborations between the university staff members and students.
To understand the research situation and its limitations and to evaluate the
understandings about merging teaching and research in universities, initially a questionnaire
will be done to both groups individually. After that, a series of workshops to sensibilize and
inform the academic staff and students. Our aim is to implement a mechanism to measure the
research achievements of staff members within a department. These self evaluation processes
will be conducted periodically(twice per year) and will show the progress of staff members,
departments, universities and countries.
System description
The wider research academy will benefit directly from this work. It will reflect their
problems, needs, and student perceptions. Also it will offer a mechanism of staff member
ranking which is supposed to increase the positive concurrency, and this in accordance with
the chief departments will increase the appraisal and motivate them more. Departments and
universities are also part of the system as main units and their academic results will be
compared with other departments and university from the three countries.
The Model of Staff Performance will be implemented in UAMD. Further it will be
extended to other HEI. The main topics that will be collected periodically by each staff
member are:
o number of publications,
o number of citations,
o teaching hours,
o number of courses
11
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The first two are related to research activities and the last two are related to teaching
activities. As for the departments as university units, we will measure:
o number of students enrolled (BA, MA, PHD)
o number of students graduated (BA, MA, PHD)
o Curricula improvements
o Projects
Discussion
We evaluate the topic of thiswork as a very important and crucial one, since it will try to
improve and measure the academic performance of university members and their ability of
merging their research into teaching, which is in focus of political reforms recently. We will
implement a model for the self-evaluation of departments and this is very important for our
countries since it will give concrete quantified results.
The whole plan and research questions will be treated by mixing different methods such
as surveys, metrics, data storing and analysis. This work will serve to enhance political
processes, measure and improve government reforms in the field of Education and contribute
in the networking of the countries. The work is feasible and we will implement the
performance models designed by each department.
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Abstract
The great combination between mobile devices technologies and cloud-computing has become a
concurrent advantage for many program developing companies and also for many organizations that
use mobile apps for real-time observation, collection and analysis of data. A typical case for using
these technologies together, is proposed in this paper - a mobile application that helps the estimation
of urban buses travel time and density of passengers in the bus lines crossing the city of Tirana. This
app will allow the private companies which administrate the bus lines to visualize data in real-time, in
order to better manage the fleet of buses in circulation, proportionally to the number of passengers
and delays due to traffic congestions. In addition the app will also allow control over the ticketing
process.
Keywords: Real-time Observing, Urban Bus Mobile App, Cloud-Computing

Technologies go Mobile
Mobile devices such as smart phones and tablets are becoming more and more part of the
activities and processes of our everyday life and they are transforming the way people work
in all the services industries. Mobile devices have found their way into many environments,
empowering professionals of different fields with new and innovative ways to provide their
services. Their use is leading to benefits such as increased productivity, improved
collaboration and enhanced customer service, but it’s also creating facilities especially for
real-time observing processes. According to a report released in January 2012 by the research
firm IDC (International Data Corporation), the world’s mobile worker population will reach
1.3 billion by 2015, representing 37% of the total workforce [1].
Talking about technology developments and trends, cloud-computing1 is one of the most
powerful and widely used concepts in almost all the services, platforms and infrastructures of
organizations. It can be accessed by the users through different networked devices such as
PCs, tablets and smartphones, that together with operating systems and browsers, make up
what is called a cloud client. This type of client relies on cloud computing for application
delivery, or is specifically designed for delivery of cloud services and in either case, is almost
useless without it [3]. Consumer acceptance and usage of Web-based cloud services for
everything from e-mail to video is becoming universal, and many companies are following
this trend. Software as a service (SaaS), that enables organizations to access services such as
customer relationship management (CRM), is growing at a 17 percent annual rate [4]. For
example, the Genentech, a biotechnology company, uses Google Apps for e-mail and to
create documents and spreadsheets, bypassing capital investments in servers and software
licenses. This development has created a wave of computing capabilities delivered as a
service, including infrastructure, platform, applications, and content.
The cloud model has many characteristics that differentiate it from other technology models,
and some of these specifics are [2]:
1

Cloud computing [2] is a model for enabling ubiquitous, convenient, on-demand network access to a shared
pool of configurable computing resources (e.g., networks, servers, storage, applications, and services) that can
be rapidly provisioned and released with minimal management effort or service provider interaction.
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The on-demand self-service, where every consumer gets some computing
capabilities automatically (such as server time and network storage) without requiring
human interaction with each service provider.
The broad network access, where the clients that use different platforms can access
through standard mechanisms, all the capabilities that are available over the network.
The resource pooling, where the provider’s computing resources (such as storage,
processing, memory, and network bandwidth) can serve multiple consumers with
different physical and virtual resources, which are dynamically assigned and
reassigned according to consumer demand.
The rapid elasticity, where the capabilities can be elastically provisioned and
released, sometimes automatically in order to be proportional with the demand.
The measured service, where cloud systems automatically control and optimize
resource use, providing this way transparency for both the provider and consumer of
the utilized service.

In this direction organizations indicate that the top benefits that they have already realized by
using cloud computing, are greater scalability, faster access to infrastructure, higher
availability, and faster time to market for applications [5].
But how are the consumers using the cloud? In a short and cute animation about the state of
cloud computing [6], presented in 2010 by SalesForce (a SaaS company), it is highlighted
that the Webmail and after that the Photos category, are those which occupy the major part of
cloud computing (Figure 1).

Fig. 1. Using the cloud.
But as organizations progress in cloud maturity and experience, the types of workloads they
deploy in the cloud get broader. So in a RightScale study of 2014 about the state of the cloud
[5], it is reported that test and development applications top the list, with more than 85
percent of cloud-focused companies deploying them in the cloud. Customer web apps (78
percent), internal web apps (70 percent), batch processing (62 percent) and mobile apps (54
percent) also are deployed in the cloud by a majority of Cloud Focused organizations. Only
social apps saw significantly fewer cloud deployments in 2014 at 18 percent (down from 23
percent in 2013).
Regarding the two groups of technologies mentioned above, the smartphones and cloud
computing it can be said that they are driven towards each other. So, smartphones and tablets
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are increasingly used for the simplified access that the cloud computing provides through
shorter time to consumption for end users and also shorter time to market for value-added
services, built on cloud resources. This assumption is expressed at Goldman Sachs report that
states: 29 percent of internet-connected devices today are PCs, while smartphones and tablets
make up 66 percent [7]. The cloud is increasingly being accessed by mobile devices and as
Lofstad2 says: “Companies that enable full access to corporate resources through these
devices will gain competitive advantage”. Microsoft caught this change of direction and laid
out with their Windows 8 family of devices, by betting the farm on a mobile future, is very
significant. The Microsoft’s will is that their operating system and office productivity
dominance further boost mobile access trends. These trends mixed together can be used in
real-time processing of data, which is necessary in cases of a rapid and frequent change of
data and when the results of these changes are expected to be visualized and analyzed on the
fly, for helping decision-making and good strategies differing over cases. One of these cases
is presented below.
Real-time observing and analysis in the case of urban buses in Tirana
One of the current issues in the daily life of the citizens of Tirana is the use of urban bus lines
to travel through the city. The dissatisfaction of people using means of public transportation
is increased due to problems, such as the small amount of buses in circulation, the heavy
traffic, the delays in stations, etc. On the other hand, companies that administer public
transport complain too, for the reason that the price of the ticket does not cover all the
expenses required for the maintenance and progress of the bus lines. A good part of it comes
from bad management that implies loss of earnings derived from the use of pass not
individually as should have been, by the use of card of disability or veteran’s card from
persons who are not appropriate, as well as from the fraud of bus controllers that do not give
tickets to the passengers. To avoid scams of controllers and above all to optimize the
frequency of buses in circulation, compared with the number of passengers in the peak hours
or in the traffic jam, the management companies of the bus lines often make unexpected
checks on the ticketing process or collect data regarding the estimation of urban street
segment travel time or an approximate number of passengers. Actually, they collect the data
in pieces of paper and communicate often with each other by cell phones, in order to
coordinate the distribution of buses along the predefined itinerary. A very good and
appropriate way to do that would be through the use of an application that collects and
analyzes data in real-time. This can be done by the combination of cloud computing
technologies and mobile applications, as described in the first section.
Travel time is the most preferred information by travelers as shown in the Lappin’s paper [8].
Advanced traveler information systems play an increasingly important role in reliving traffic
congestion and increasing the level of service. For example, in most metropolitan areas in the
United States, real-time traffic information is available on freeways and suburban highways,
but as Pu et al. states: real-time traffic monitoring on urban arterials and streets remains
limited [9] [10]. An apparent explanation is the lack of appropriate traffic data on urban
streets and one of the reasons for this is the difficulty in reliable travel time and speed
measurements on urban streets and thus travel time or speed prediction cannot be directly
established [11]. There are many challenges in developing urban advanced traveler
information systems, with lack of real-time traffic detection being an important one.
Meanwhile in Albania there are no such systems.
2

Stian Lofstad is the director of Data Center Technologies for Oracle Insight.
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Our goal is to implement a simple mobile application through Google cloud-based services
such as App Inventor and Fusion Tables, which will be used to collect data in real-time and
give a visualization of them through Google Maps. The operative office can analyze these
data to take the right decisions, in order to increase or decrease the number of buses in use.
Figure 2a shows the main interface for entering data by the operators, located in each bus
station. These data regard the specification of the bus line, bus station, bus identifier, the
number of passengers exchanged in every bus stop and the arriving time. On Figure 2b, is
shown the visualization through Google Maps of one of the bus lines. By clicking each one of
the buses some real time data are shown, whereas the Totals button gives an overview about
the daily numbers of the selected bus line.

Fig. 2: a. Data enter interface, b. Data visualization in Google Maps
Our application was created using Google cloud-based services such as App Inventor and
Fusion Tables. App Inventor is a visual, drag-and-drop tool for building mobile applications
based on the Android platform [12]. You design the user interface (the visual appearance) of
an application, using a web-based graphical user interface (GUI) builder, and then you
specify the application’s behavior by piecing together “blocks”, as if you were working on a
puzzle. It is intended to enable persons with no previous programming experience, design
applications for phones that use Google’s Android operating system.
We transfer the logic of the application in a PHP module, where there are implemented the
access control rules, database communications and various functionalities for managing the
data. This division is done because of two major reasons. The first is the registration of data.
App Inventor comes with a build-in database called Tiny DB [13] that uses a tag-value
scheme for database storage. This is a quick way to store and get values into the database, but
it becomes a bit difficult to manage for structured and relational data, like the ones that we
are working on, without using a DBMS (in our case MySQL). The second is the time and
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resources spent in calculating and processing of data that can be very onerous for mobile
phones, due to their small processors and memory.
Google Fusion Tables [14] is a cloud-based service for data management and integration. It
enables users to upload tabular data files as spreadsheets, CSV, KML. The system provides
several ways to visualize the data (e.g., charts, maps, and timelines). It is not a traditional
database system focusing on complicated SQL queries and transaction processing. Instead,
the focus is on fusing data management and collaboration: merging multiple data sources,
discussion of the data, querying, visualization and Web publishing. These tables can be
shared by users through browser or mobile applications. Also the system has the ability to
filter and aggregate the data on Fusion Tables, but the best thing is that you can visualize
these data in Google Maps.
To understand how we enable map visualizations of large data sets, some background on
Google Maps [15] is needed. The information that a user sees on Google Maps at any time is
an overlay of multiple layers. For example, street maps, satellite maps and terrain maps are
separate layers. When a user submits a request to view a map, a corresponding request is sent
to the backend servers with information about the currently visible layers, the geographic
coordinates of the window that is visible on the user's browser, and the current zoom level.
The backend then creates tiles (small images) by putting together information in the different
layers, and it serves the tiles as the response to the user's request. The good thing is that you
have the possibility to add new layers to the existing map, by using polygons in the KML
[16] format.
Future work
A further improvement of this application could be the automatization of the numbering and
registering process of the number of passengers that get on and out the bus on every station.
This automatization can be realized by mobile real-time cognitive assistance mechanism,
which is based on three pillars [17]. First, it relies on mobile-cloud convergence embodied in
cloudlets for low-latency, compute-intensive processing. Second, using techniques similar to
those used by robotic systems, it leverages real-time sensor stream analysis and fusion to
extract symbolic representations of the real world. Third, in a reminiscent way of the learning
sciences [18], it generates task-specific user guidance from symbolic representations of task
state and deep task knowledge. The pursuit of cognitive assistance will force each of these
pillars to be strengthened, thus driving much new research.
As it is said by Satyanarayanan et al. [17], by combining the rich sensing capabilities of some
devices, with the plentiful resources of cloud computing and algorithmic advances in the
building blocks of human cognition, we can fundamentally transform the learning of new
skills and the reinforcement of existing skills. So, in our case the persons that are gathering
the data in each bus station, would need only to focus the doors of the bus with a mobile
device, and the application based on cognitive assistance would scan the passengers passing
through the door and would make an automatic numbering, by avoiding possible errors that
may come from human external distractions.
Conclusions
In this article it is shown how the technologies are going mobile due to the growing use of
smartphones and more concretely how cloud is moving toward mobile. In the second section
there are introduced some daily problems in city life concerning traveling with urban buses.
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Problems like delays in stations, bus usage depending on the traffic, control of entries and
exits in the bus, etc. We gathered information about how those problems are treated by
persons of the sector and we show how the use of an application that collects and analyzes
data based on the combination of cloud computing and mobile technologies can improve realtime observing and help these people in taking the right decision. We also made some
observations in the future work section that can improve our application and reduce human
errors, the major part in the counting process of people entrance and exit of the bus.
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Abstract
Poverty is a very complex phenomenon directly related to consumption (or income) and
other important problems of everyday life, such as the lack of appropriate infrastructure,
security, quality of health and education, etc. Based on a one dimensional concept, all
individuals who fall under a certain line called poverty line are considered poor people.
The poverty line can be thought as the minimum of consumption (or income) required for
an individual to meet his or her basic need for food and non-food. Poverty line is usually
defined as the amount of money that an individual needs to afford a basket of goods and
services considered as the sufficient minimum.
This paper provides a definition of the poverty concept in the one and multi dimensional
measurement. It focuses on the method of construction of objective poverty lines as one of
the most important point in the analysis of poverty. The paper ends with conclusions that
emerge from the analysis used. In the third part we present the indicators of poverty in
Albania in years, an analysis of the sensitivity of the percentage of the poor to changes in
poverty lines and test the statistical significance of indicators in different areas and
regions; the paper end with conclusions derived from the analysis used.
Key words: Poverty, Poverty line, Statistical significance.
1. Introduction
The concept of poverty is directly related to consumption (or income) and other important
problems of everyday life, such as a lack of appropriate infrastructure (water supply,
wastewater sanitation, regular supply of electricity, heating, roads, etc.) security (public
order, health, economic prosperity, etc.), the quality of health and education, etc. Poverty is a
very complex phenomenon. The concept of poverty was first introduced almost a century ago
by Booth (1892) and Rowntree (1901). Nowadays, there is a rich literature regarding the
study of this phenomenon and the different types and categories of measures of poverty.
Based on one-dimensional concept of poverty, poor are considered all those individuals who
fall under a defined line, called poverty line. Sen (1976) was the first who left the traditional
ways of measuring poverty: he introduced multidimensional poverty.
To measure multi-dimensional poverty, in some cases the literature defines a threshold for
each dimension, and later defines a certain number of dimensions; whether for an individual
the number of deprivations is higher than this number than he is considered poor and
otherwise he is considered non-poor (Tsui, 2002).
Setting of absolute poverty lines is one of the most difficult steps in terms of measuring
poverty. An explicit goal of a poverty line is to distinguish poor from non-poor. J.O Lanjouw
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has summarized some of the reasons why there is a need of setting poverty lines. He listed as
general reason, determining the extent of poverty, in order to enable comparison across
regions and to monitor changes of poverty in time, in order to give information to
policymakers; also can be used to develop profiles of poverty.
The poverty line can be thought as the minimum of expenditure required for an individual to
meet his or her basic need for food and non-food. Once calculated the level of consumption
of a family, we have to determine whether the consumption value classifies it as a poor, the
threshold used to make this classification it is considered poverty line. The poverty line
determines the level of consumption (or income) that a family needs to get out of the poverty.
In a formal way, following Ravallion (1998), the poverty line for a family, zi, can be defined
as the minimum consumption expenditure (or income) needed to achieve at least the
minimum utility level uz, with level given prices (p) and demographic characteristics of
family.
Relative poverty line arbitrarily set the line in relation to the average expenditure or income
in a country for example, the line is derived as 60% of the country’s mean or median income.
Relative poverty lines are used in many studies by Eurostat and are widely used in the
European Union. However, although frequently used, relative poverty lines have some
disadvantages: first, a relative poverty line is not useful if we would like to monitor poverty
in time or space and does not allow comparisons between regions; second, the relative
poverty line is almost arbitrary. After setting the lines of poverty an important step for the
analysis of poverty are the indicators that are used for. After setting poverty lines, an
important step for poverty analysis is the indicators that will be used. Foster, Greer and
Thorbecke (1984) have provided a definition for measuring poverty indicators called
indicators (FGT) that includes changes in the number of poor and the poverty sensitivity:

G
 z  yi 



z 
i l 
P 
N
α  0, G-total number of population below poverty line, yi- represents income or consumption
expenditure, z-line of poverty, N-total number of population.
When α = 0, we have the headcount index (the percentage of poverty), where α = 1 it is
estimated the poverty gap index, when α = 2, we have poverty severity index.
In this paper first we emphasis the way of setting objective poverty lines to measure
poverty as one of the most important points in the analysis of poverty. The third part we
present the indicators of poverty in Albania in years, an analysis of the sensitivity of the
percentage of poor people on changes in poverty lines, and the statistical significance of
indicators is tested by area and region. The paper ends with conclusions that emerge from the
analysis conducted.
2. Methodology of setting objective poverty lines
Setting a poverty line is the most difficult step in the practice of measuring poverty. Objective
poverty line is anchored in the standard of what households should be able to consume so that
they are not deprived. Objective poverty lines are fixed in time and space. Often, objective
poverty lines start with a nutritional basket considered minimal for the healthy survival of a
typical family, either externally set or derived from household surveys.
The method of cost of basic needs (CBN)
The CBN method is one of the most frequently used methods in the poverty analysis.
According to this method, first it is calculated the cost of obtaining sufficient food- usually
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2100 calories per person per day, and then it is added the necessary cost for other needs such
as clothing and housing. This method begins with a selected food threshold to reflect the
minimum needs for a healthy life, and then made adjustments for non-food expenditures. To
set the poverty line, statisticians usually identify a basket of foods that will satisfy the
minimum nutritional requirements. The assumptions about the nutritional requirements differ
significantly from one country to another. There is place for considerable differences in
choices, from different assumptions about activity levels and average weight of the
population, will lead to different standards of calories. The weight of an individual is
important because it determines its basal metabolic rate. This amount of energy is consumed
only during the day, before that extra calorie is expended to be consumed for specific
activities.
Experts estimate that the basal metabolic rate accounts for 45-70% of total energy
expenditure for a person with a certain age. Regulation for weight is a critical part of
determining the minimum of calories needed for an individual.
The balance of energy expenditure is determined by the level of activity of one person. A
report of FAO, estimates that a 25-year old person that weighs 50 kg, requires at least 2,550
calories per day. At 70 kg, his minimum requirement rises to 3,050 calories a day. However,
a 70 kg man who is sitting / immovable requires only 2,550 calories per day. So, the level of
activity is very important in determining individual food needs, and therefore in setting
poverty lines. However, the level of activity and data about weight are not collected in typical
household surveys.
Thus, while there may be adjustments to age and gender, statisticians must make assumptions
about average activity levels of the individual and their weights; different assumptions lead to
different nutritional thresholds.
The most adequate way to set a poverty line, is trying to ensure that this line will cover basic
needs and to achieve this it is preceded as follows:
 It is determined a consumption basket that is considered to be sufficient, with the two
components: food and non-food.
 It is eestimated cost of this basket for each subgroup (urban or rural, for each region
and so on).
Despite that we set out with a consumption basket: so food, so residential space, so electricity
and so forth; the poverty line ultimately it is measured in money. The steps to be followed are
those:
 To determine a need for food to have good health, as noted above 2,100 calories per
person per day . This standard was nominated by Food and Agriculture Organization
(FAO) of the United Nations and it is widely used. This is also an approximation,
because food needs vary according to individuals, climate, activity level of the
individual and seasonality.
 To estimate cost for getting these energies required for food, using a diet that reflects
the lifestyle near the poverty line
 Adding a non-food component.
 Line of poverty of basic needs.
If we define a basic non-food item that a person has enough to waive basic food security, we
must first measure the non-food component of the poverty line, the expected value of nonfood expenditures for a family to be able to afford food components of the poverty line if it
(the family) would spend only food items (WB, 1997).
Therefore, like many methods used for assessing the non-food component, this method
focuses on the poor consumer behavior. The method attempts to reduce the overestimation of
poverty line in rich regions compared to some alternative methods.
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Food energy Intake (FEI)
The method of basic needs requires more information about the prices of goods that the poor
consume, especially when making comparisons between regions or time periods. When data
are not available on prices, many researchers have used an alternative method to set poverty
lines: FEI method.
As in the CBN method, the goal is to determine a level of consumption expenditure (or
income) that allows a family to have enough food to get the energy required. It is emphasized
that consumption may include food items as well as non-food items; also poorly nourished
families need clothing and housing. But, FEI method has some serious drawbacks and cannot
be used for comparisons in time or between regions, or between urban and rural areas.
The method automatically includes a portion for consumption of non-food basic needs, and
this is one attraction for application in situations of developing countries. This method
allows for the differences in preferences between subgroups
For multicultural societies, religious and ethnically diversified as many developing countries,
this is a desirable and realistic measure
The method which is widely used by Greer and Thorbecke (1986) and is:
LogE  a  bC ,
E-food expenditures, C- consumption of calories.
The poverty line, Z, it is derived as:
R- Represents the consumption of required calories.
Z  e ( a  Rb )
Although FEI method has some limitations, as shown by Ravallion and Bidani (1994), it is
used in many countries and researchers, Greer and Thorbecke (1986), Paul (1989).
Direct Calorie Intake (DCI) Method
Some household surveys contain information on the quantity of food consumed. These
quantities could be converted into food calories using conversion factors. The calories
consumed in a family, divided by the number of members in family, gives the amount of
calories per capita. A household is considered poor if its amount of calories per capita is
lower than its calories per capita required. This method is called the method of direct
quantities of calories (DCI).
The method DCI it is simple to be applied if the data from the household survey contain
quantities of food. The DCI method, though simple, suffers from a serious stability problem.
Two families consuming the same number of calories may have different standard of living (a
family can have an income or expenditure per capita higher than the other family). Thus,
identification of households as poor on the basis of the quantities of calories can lead in the
wrong direction. Many wealthy families could be identified as poor and very poor families
could be identified as rich. The method DCI is not often used to measure poverty.
3. Poverty Indicators in Albania and Testing of Statistical Significance
In Albania in 2002, 2005, 2008 dhe 2012, are organized for measuring the standards of
living. Household is the basis of sampling. A sample of 3600 households has been selected
each year in the first three years and almost doubled in 2012 for having a representation and
availability of results not only at four regions but also at the prefecture level. The basis for the
sample selection is the Census of 2001 and for 2012 the Census of 2012. These surveys,
along with basic elements of life such as food, clothing and housing, included the concept of
poverty and lack of hope, exclusion from social and economic life, inability to continue the
family and social traditions, etc.
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Absolute poverty line calculation for the purposes of this assessment is based on an actual
consumption basket of a selection group of population taken by the survey being converted to
monetary measures. In Albania, the absolute poverty line is calculated based on consumption
expenditure, using the basic needs cost method (INSTAT, 2002).
Considering FAO recommendations on minimum needs for calories by age and sex, and by
adapting these to the population distribution in Albania, it was estimated a necessary amount
of calories needed per capita, equal to 2288 calories a day (World Bank, 2003). The food
poverty line (or the extreme poverty line) is estimated at 3,047 Lek per capita per month and
the full poverty threshold is calculated at 4,891 Lek per capita per month. In 2005, 2008 and
2012 in order to calculate absolute poverty, poverty lines similar to those of 2002 were used.
As an indicator of relative poverty, two levels are defined; 60 % of the median expenditure
for the identification of the "poor" and 40 % for the identification of "very poor”.
A poverty profile based on 2002 data showed that about 25% of the population is poor, with
much more potential to be affected by poverty because their incomes are too close to the
poverty threshold (INSTAT, 2003). The percentage of population, for which the level of
consumption was below the absolute poverty line, in 2005, was 18.5%, 12.4% in 2008 and in
2012 it reached the level of 15.3%. In 2012 there is a general increase in the percentage of
poverty; due to the global crisis and the slowdown of economic growth (INSTAT, 2013).
It is noted that in 2005 in comparison with 2002, the percentage of absolute poverty was
reduced by 27%, and if we refer to the Millennium Development Goals (MDGs) for Albania,
it is predicted a 50% reduction by 2015. In 2008, the percentage of poor compared to 2005
fell by 33% while under the MDGs indicators for 2015 it should be approximately 30%. The
reviewed estimates of poverty percentage and extreme poverty predict the complete
disappearance of the poor by 2015. Poverty severity and gap indicators have also been
significantly reduced till 2008 and a slight increase for 2012 (Table 1).
Table 1: Poverty Indicators in Albania
Indicator (%)
2002
2005
2008
Absolute Poverty
25,4
18,5
12,4
Poverty Gap
5,7
4,0
2,3
Poverty Severity
1,9
1,3
0,7
Extreme Poverty
4,7
1,2
3,5

2012
14,3
2,9
1,0
2,2

Source: INSTAT, 2013

In urban areas from 2002 to 2005 there is a reduction in the percentage of poor by 42%, in the
period 2002-2008 it was at the level of 48%, and a low reduction of the percentage of the
poor in these areas from 2005 to 2008 by only 10%. For the period from 2008 to 2012 the
percentage of poor in these areas has increased by about 37% (calculation are based on
percentage of the poor). In rural areas there has been a reduction in the overall level, even
with a faster rhythm than in urban areas. For the period 2002-2008 there is a reduction by
50% of the poverty level, but compared to urban areas for the period 2008-2012, there is an
increase percentage of poverty but in lower levels (Table 2).
Table 2: Poverty in Albania 2002,2005,2008,2012 by area
Urban / Rural Poor (percentage)
2002
2005
2008
2012
Total
25,4
18,5
12,4
14,3
Urban
19,5
11,2
10,1
13,6
Rural
29,6
24,2
14,6
15,3
Source: INSTAT, 2013

27

Journal of Science, Innovation and New Technology

Vol. 1, No. 10 – July, 2014

In rural areas from 2002 to 2005 there is a reduction in the percentage of poor by 18%. From
2002 to 2008 the reduction is about 51%, and a reduction in the poverty rate for these areas
for the period from 2005 to 2008 by about 40%, thus a greater reduction than in urban areas
for the period 2005-2008. For the period from 2008 to 2012 the percentage of poor in these
areas has increased by about 5%, an increase which is much lower than the increase of 37%
for this period in urban areas. There is a higher incidence of poverty in urban areas in 2012,
this because of population movement from rural to urban areas (INSTAT, 2013).
If poverty lines would be $ 2 and $ 4 per day, lines that are used to make international
comparisons of the percentage of the poor, we would see that with the increase of the poverty
line level, their percentage would increase too (Table 3).
Table 3: Percentage of Poor by Absolute and Relative Poverty Lines
Poverty line:
Value
Percen poor
(lek)
2002
2005
2008*
Food Poverty
3047
4,7
3,5
1,8
50% of average per capita consumption
3349
7,0
Na
2,0
$ 2 a day
3775
10,8
7,7
4,0
60% of average per capita consumption
4019
13,5
Na
5,6
Complete Poverty
4891
25,4
18,5
12,4
$ 4 per day
7550
59,4
46,7
41,0

2012*
2,2
3,0
5.4
6,9
14,3
47,3

Source: INSTAT, LSMS 2002, 2005. * Authors calculations, LSMS 2008, 2012, N a not calculated

To assess the statistical significance of the headcount indicator by zone and region, standard
errors of this indicator by poverty line were estimated (Table 4).
Table 4. Headcount Index, Standard Errors by Area and Region
Absolute poverty line
Extreme poverty line
Headcount
Standard
Headcount
Standard
index
error
index
error
Urban
13,6
1,3
2,2
0,5
Rural
15,3
1,2
2,3
0,6
Central
12,5
1,3
2,3
0,6
Coastal
17,6
1,4
2,8
0,6
Mountain
15,3
2,0
1,3
0,6
Tirana
12,6
2,8
1,7
1,2
Source: LSMS 2012, Authors calculations

If the z-value is than 1.96 (the volume of sample is large) or the p-value of less than α,it
means that the poverty rate is considerd to be different from zero with 0.05 significance
(Kakwani, 1990). Three poverty lines are used in the analyse: the absolute poverty line, the
extreme(food) poverty line and one dollar poverty line. When absolute poverty line was used
the headcount index resulted statistically significant for areas as well for regions. When food
poverty line was used resulted statistically insignificant only for Tirana (Table 4). For the line
of one dollar a day, this indicator results insignificant in all areas and regions.
An alternative method to compare changes in poverty is the analysis of poverty sensitivity,
which besides other methods of sensitivity analyses, can be conducted by comparing values
on the basis of poverty line reduced or increased by 5% or 10% (Coudouel at al., 2005).
Analysis of the change in the percentage of people who would be under the poverty line and
would risk falling into poverty shall be considered related to the changes in values of absolute
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poverty lines. If we for example say that we were to increase or decrease the consumption
value that defines the poverty line based on 5 and 10 percent then we could measure the
percentage of people to be added to the poor as in Graph 1.
Graph 1: Change in the Percentage of the Poor for Changes in the Poverty Line

2002
2005
2008
2012

Source: BB, LSMS 2002, 2005. * Authors calculations LSMS 2008, 2012

Comparison of data from the three surveys conducted in different periods indicates an
improvement of poverty indicators by 2008 and increase of the percentage of people below
the poverty line in the survey of 2012.
The percentage of absolute poverty for a increase of 5% of the poverty line for 2005 would
lead to a 14% increase in the percentage of the poor, for 2008 by 16% and for 2012 by 23%,
indicating a higher sensitivity of the poverty rate for 2012 (Graph 1).
Graph 2: Sensitivity of the Headcount Index for 50% increase of Poverty Line

National
Urban
Rural

Source: BB, LSMS 2002, 2005. * Authors calculations LSMS 2008, 2012

The sensitivity of the percentage of population who could be poor was analyzed even if the
poverty line would increase by 50% (from 4891 lek to 7337 lek) (Graph 2). Such a situation
would mean an increase in absolute poverty from 18.5% to 45% in 2005, in 2008 from 12.4%
to 39% and 14.3% to 45% in 2012 that conclude the same, a higher sensitivity of the poverty
rate for 2012. The percentage of change of the poor, with that increase (by 50%) for urban
and rural area has no significant difference for 2012.
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4. Conclusions
Construction of absolute poverty lines is one of the most difficult steps in terms of measuring
poverty. General methods for the construction of objective poverty lines are CBN, FEI, and
DCI. The choice of the most appropriate method for the construction of poverty lines is
carried from the data, reliability of the method, limitations in application etc. After defining
poverty lines, indicators of rate, depth and severity of poverty are taken in consideration.
A profile of poverty based on 2002 data showed that about 25% of the population is poor,
with many more potential to be affected by poverty because their incomes are too close to the
poverty threshold (INSTAT, 2003). Percentage of the population, for which the level of
consumption was below the absolute, in 2005, was 18.5%, 12.4% in 2008 and in 2012
reached 15.3% (INSTAT, 2013).
Analysis of the change in the percentage of people who would be under the poverty line and
would risk falling into poverty was analyzed associated with changes in the values of
absolute poverty lines. An increase of 5 and 10 percent of the poverty line showed a higher
sensitivity rate of the poor in 2012.
Statistical significance of headcount indicators is assessed by zone and region. When using
the absolute poverty line, headcount index results statistically significant for areas as well for
regions, in the case of food poverty line the indicator results statistically significant for the
areas and statistically insignificant only for Tirana. For the line of one dollar a day, this
indicator results insignificant in all areas and regions.
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FACTORS INFLUENCE THE CREATION OF LOANS TO
TRANSITION COUNTRIES: THE CASE OF ALBANIA
Glediana FOTO
University of Tirana, Faculty of Economy
Abstract
The main purpose of this paper is to identify and evaluate external factors and internal
affecting the performance of loans in the transition countries and in particular for the
Albanian banking system. Within this study, we focused mainly on the following factors as:
Initial conditions, macroeconomic stability, foreign banks, state banks, and the fulfillment
of the law, its effectiveness and strength. The analysis will be preceded by a brief review of
international literature on the development of the various factors in the progress of time
and credit problems in the transition countries.
In our study we assume we review the data in the last 5 years and correspond to the
period of the global financial crisis.Econometric models have built or the conclusions
regarding the impact of these variables on the performance of loans, by examining the
performance of the predictive ability of the models.Results of this analysis show that
economic stability between the a-and b-quality laws have not helped in reducing bad
loans. But both law enforcement indices have negative impact on credit problems. Also
worth pointing out that although the study focuses on the problem of macroeconomic
forecasting, empirical results have a more general application models smaller scale
macroeconomic.
Keywords: financial system, loans, credit risk.
1 INTRODUCTION
Technological progress and innovation throughout the world are constantly affecting and
sensitive in every area of life, but with the rapid pace these changes are felt in the banking
system. Today we are facing not only liberalization, globalization but also fast expanding
financial markets coupled with the introduction of these new banking products. Albania every
day more are integrated in these developments despite the challenges it faces in the national
and international arena.
In our country a major and important role in economic development has played and continues
to play the financial system, especially through the lending process. The lending process is
defined as locomotives that attracts economic development of a country
Given that economic agents today operate in a flexible environment, the business world is
combine the increasingly conditioned by banks, financial services institutions to a higher
level. Banking institutions raise funds by channeling economic efficiency while contributing
to the economic welfare of each individual
During the years, the development and expansion of lending activity has affected the
performance of the banking system but also brings an increase in nonperforming loans. This
problem is more worrisome for banks has made in January 2008 at the Bank of Albania to the
Surveillance department of the credit registry function which significantly reduces the credit
risk.
2. Literature Review
2.1 The problem of bad loans in the transition countries
Countries in transition, which are characterized by the passage of centralized economy and
banking system towards liberalism and the market have used different ways to the same
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problem but have never achieved in an immediate elimination of the problem of bad credit.
This problem is addressed in Central an earlier period of transition. Cause for creating the
problem in countries in transition was: repeated recapitalization, but it was important initial
cleaning in order partial state banks.
As a good way to solve the problem of bad loans, but not required given the results it was
applied in some countries (notably Poland) involvement of banks in the process of
restructuring of state enterprises
Elimination of bad loans in the countries of Central and Eastern Europe in state banks before
privatization process was necessary, because any foreign or domestic investor would refuse
to buy state banks with assets of dubious (bad loans, the outstanding)
The problem of old loans outstanding importance when he sat in transition countries spent an
extended period of hyper inflation. Also Early privatization of state banks, by transferring
ownership to employees and administrators, with no need of neglected problem solving bad
loans from the government. But when inflation was under control, the problems of banks
assets appear clearer and banking system experienced several crises.
2.2 The problem of bad loans in Albania
Since Albania is included in the group of countries in transition, which we have explained
above, it is worth mentioning again that the creation of loans affected:
 insufficient skills and knowledge to assess and monitor credit
 Profuse administration of state banks.
From the data obtained below we see that besides state banks, the banks are private banks
that have been shared an increase in nonperforming loans. But unlike state banks, outstanding
loans to private banks in many cases define a high risk of lending in the country
However, these banks have more skills and knowledge to better manage and evaluate credits.
Over the years is that we first private banks with the largest weight of bad loans inherited
from the past is started even when their activity which has had an impact that lack of work
experience in the economic environment in the country. By table seems clear that the banking
system in Albania rate loans has decreased.
2.3 Factors affecting the establishment of non-performing loans in the countries in
transition
 Amount of loans affected by the ratio of state assets in total banking assets in the
banking system, that if problems accumulate credits from state banks prodigal
administration. This hypothesis is called "moral dangerous".
According to Berger and Young specialists in 1997, this is the case when one party
undertakes an excessive risk to another party while holding over a portion of the risk. In
our case since the government holds nearly all the risk, the space of a dangerous moral
behavior by state banks to take a risk and to generate excessive loans is high.
 Credit problems caused by a lack of skills and knowledge in risk management.
Reduction of them would come if we could increase the participation of foreign banks
will lead to more effective ways for management that will affect the monitoring and
evaluation of credit. This is called "bad management".
 Amount of loans may be affected by unpredictable factors outside of banks. This is
the hypothesis of "bad chance." Among external factors may include:
a)-economic stability (a high degree of changes in macroeconomic conditions will
negatively affect business activity leading to insolvent within the credit received.

34

Factors influence the creation of loans to transition countries: the case of Albania
b)-legal framework (If parent laws that protect the rights of lenders are unclear or not
implemented with regularity, this will lead to an increase in nonperforming loans.
According to the polls for countries in transition to external factors influence the loans
conclude that the a-b-economic stability and quality of the laws have not helped in
reducing non-performing loans (Regress 1.2). But the two indices law enforcement have
negative impact on problem loans (3.4 regress).
Dependent
Credits
variable
problems
independent
19981999200020052008variable
2001
2002
2003
2008
2011
(1)
(2)
(3)
(4)
(5)
initial
0.311
0.275
0.285
0.452
0.183
conditions
{2.820}
{4.790}
{6.190}
{21.850}
{3.050}
macroeconomic
-0.076
stability
{-1.070}
Completion of
-0.0028
law
{-0.500}
The
-0.016
effectiveness of
law
{-1.890}
Law
-0.13
enforcement
{8.600}
Foreign banks
0.02
{0.330}
state banks
0.001
0.002
0.003
0.002
0.001
{2.610}
{8.950}
{10.370}
{14.790}
{3.020}
From the above data we conclude that the main source of loans is the attitude of "moral
dangerous" by:
 State banks- it comes from the inability and unwillingness to state. strengthen the
management of these resources to banks, it has brought the emergence of
corruption in the allocation of credit
 Borrowers- where dangerous moral behavior we do not return the loan comes
lack the force of law to protect the rights of lenders.
 Finally we can say that the initial conditions of countries in transition, to check for
that portion of bad loans inherited from links with state enterprises also known as
problem loans stock.
3 METHODOLOGIES
3.1 The data
During the 2012 questionnaire survey on lending suffered a series of changes, in order to
increase the quality of information collected and further improve the analysis of
developments in lending. During the process of redesigning the questionnaire, the experience
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gained so far combined with the best practices of central banks of developed countries, to
adapt it to the specifics of the banking system in Albania.
This survey aims to assess the trend of supply and demand, including changes in procedures
and policies on lending to banks
Questionnaire covers two main groups of lending:
 businesses
 Individuals.

 Group's business is divided by type of borrower:
 small enterprises
 sized enterprises
 Corporations.
 Group's business is divided according to purpose of use of loan:
 for capital
 Investment.
 group of individuals divided depending on the use of credit:
 for financing the purchase of homes
 for consumer finance
For all groups made reports on changes in policies and procedures during the process of
approving loans during the review, the progress of this request, and the factors that have
contributed to these changes. Banks report on the expectations they have for the development
of policies and the demand for the coming period. Following the performance will be
followed by the structure of the loan currency, expectations for interest rates.
3.2 Results
The results of the survey on the banks opinionate second level, for lending for 2007, show
that banks have been cautious during the design and implementation of policies and
procedures for the granting of new loans to the economy. Banks report that this year are
significantly tightened lending policies and procedures for businesses and for consumer
financing to individuals.
Results will be aggregated in the form of net balances. The net balance is calculated by
weighing the responses of banks that responded to the question. Used weights are calculated
based on each bank of the part that has the crediting market.
Specifically, banks in Albania realized profits of 3 billion ALL (22.5 million euro) during the
first six months of this year increased 71% compared to 2011, despite the overall cooling of
financial activity in the country and increase bad loans
Show significant gains in banks ability to be adapted to the harsh conditions that created the
current crisis is entering his fifth year, and the ability to raise fees for ongoing contracts, a
legal speculation that the European countries this is not so easy as in Albania. Bad loans at
the end of June totaled 21.2% of the total loan portfolio, which increased by 27% compared
with June 2011. This is the highest level of bad loans that were seen in Albania since 2001, a
time when banks were still state owned. Bad Credits belong to mass data for business loans.
This reflects the general economic difficulties, and poor quality of businesses financed by
banks during the credit boom years from 2004 to 2008.
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Despite problems created by the crisis, the banking system in Albania remains healthy and
capital invested in 16 banks operating in the market is currently 100 billion means even if bad
loans rise again following the shareholders of the banks have sufficient capital to face
potential losses.
4. CREDIT ACTIVITY DURING 2012
4.1 Credit for businesses
Banks are reporting that conservative shown in Part II of 2012, during the process of
approving new loans to businesses. This especially for larger businesses for long-term loans
with maturity regarding the type of borrower, standards for corporate loans are reduced;
while for small and medium enterprises (SMEs) have been modest trend mitigation.
Procedures for one or both groups are reduced by 4 of the banks, which make up 53% of the
market, versus 32% of the market to occupy banks that have followed mitigation policies.
Regarding how to use credit, banks are conservative as shown in the granting of loans for
long-term investments, as well as the needs of the corporate capital.
GRAPH 1: Trend of policies and procedures for approving loans for businesses and the
contribution of selected factors (net balance in %)
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A conservative policy followed by banks is driven by concern about the specific problems of
the sector where enterprises operate, growth indicators and uncertainties loans for
developments and macroeconomic expected. The impact of monetary policy has been
moderate and as expected has led to tightening of procedures. While well-capitalized system
and high competition have contributed to the mitigation and follow stringent approach to the
banks
Banks are currently facing on one side with bad credit growth and in turn decrease the rates
of expansion of lending and other banking services. Interest income increased by
approximately 7%, while costs for the 12% interest. This is indicative of the rapid growth of
deposits and lending growth to slow. While revenues from other activities, including income
from various banking services, declined by 4%, reflecting the increased cost of banking
services in recent years.
Table 1: Indicators of progress of policies and procedures for the approval of loan
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Banks have reported strong demand and increased during 2012 compared with the previous
year, as the large corporations and small enterprises and medium enterprises (SMEs). About
90% of banks have responded to the demand for credit by small enterprises is significantly
larger and higher. The composition of demand for credit by using credit needs, does not
appear uniform, 89% of responses comes as investment financing needs, while 66% for
working capital.
Graphic 2: The contribution of selected factors on request
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Table 2: Submission of application for credit
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4.2 Loans to individuals
During 2012 procedures and policies implemented in the process of lending to individuals,
although no one approach the same for the two main components of the group, had been
general trend mitigation.
Banks have reported relief policies and procedures in the process of approving new loans to
households (purchase of houses). Only two of the surveyed banks, which own about 27% of
the market reporting on the tightening of procedures for loans for home, while the rest has
facilitated or did not change them. Meanwhile, the process of lending to individuals for
consumption credit, banks has followed a policy of moderate restrictive.
The behavior of the banks in the case of loans for consumption has been more varied,
however tightening of lending procedures from three banks that make up 42% of the market
share in this segment has defined the direction of balance.
Factors associated with the situation in the banking system:
 level of capitalization of the banking system
 level of liquidity and competition
have contributed to an easing of procedures for granting loans to individuals.
But perceptions for a favorable financial situation of individuals have driven approach to
mitigation banks.
During 2012 banks report that monetary policy and regulatory framework have played a role
in strengthening the moderate as well as in facilitating the procedures.
In the same line have affected the indicators of problem loans, but the impact of this indicator
in the system has been facilitating direction, increasing non-performing loans in some banks
has been a major factor in the tightening of credit procedures for individuals.
We segment for home loans, demand growth has been higher. Increasing demand in this
segment, rather than by developments in the real estate assets, is driven by the needs of
individuals to finance the purchase of houses. It also needs to finance increased demand for
consumption, constitute another factor important in the development of the application. The
main objective of the monetary policy of the Bank of Albania will be the orientation of the
interest rates of short-term interbank market interest rate at the Bank of Albania Supervisory
Council to set out its fluctuations as well as their limitations. This will bring a better
management of short and medium term liquidity to the banking system.
4.3 Lending activity by currency
According to estimates of the aggregate bank lending activity during 2012 has increased at
rates higher, led by loans in foreign currency. Lower rates of reference for the interests of
foreign currencies (the reference rate for the €uro is for $ Euribor and Libor is) and trends for
their further reduction have continued to encourage growth in foreign currency lending.
Competition in banking system and the best knowledge of the bank by customers, supporters’
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factors constitute the banks expectations for an interest rate reduction in foreign currency. In
this respect a great help the registry is expected to provide loans. Experts’ modulation signal
bank interest rate applied on loans in foreign currency to be awarded in the last quarter of
2012.
4.4 Trends for 2013
A) Loans for businesses
Banks report that, during the first half of 2013 will continue to maintain the policy of
following trends during 2012. Lending survey for the second 3mujorin 2012 showed that
banks have tightened the conditions for granting loans to businesses as a result of the rapid
growth of bad loans.
B) Loans to individuals
For the first half of 2013, reporting that banks do not expect to have significant changes from
the current trend in loans to individuals. Policies and procedures for approval of new loans
for house purchase, facilitating the trend will continue while procedures for consumer credit
will tighten further.
Also demand is expected to be lower than in previous years, while the total loan portfolio for
individuals has given clear signs of stagnation and contraction. Fewer and fewer Albanians
seem interested for house purchase by credit or finance their expenses through banks.
Demand for real estate loans could shrink further over the coming years due to the collapse of
the population and the housing market saturation. Experts have estimated that bank
competition in the banking system and liquidity position of the Bank of Albania decisions has
affected the direction of facilitating credit standards for individuals.
CONCLUSIONS AND RECOMMENDATIONS
In our country a major and important role in economic development has played and
continues to play the financial system, especially through the lending process. The
lending process is defined as locomotives that attract economic development of a
country.
Expanding the lending banks are applying for increasing the level of credit risk.
Among the most prominent factors that promote an increased level of credit risk are:
 political events in the country and frustrations that lead to disorders in all links
in place
 Absence of the credit registry.
Banks seek to attain competitive position by expanding their share of the banking
market by developing and implementing policies aggressive. Giving credit is expected
to be lower this year even though interest rates have been reduced.
The Bank of Albania has enacted its regulatory function and control of the banking
system to assess the level of increased risk caused by increased loan with a very high
rate (over 40%), especially these last two years. Through its functions BQ will issue
some rules to control and keep control of higher loan rates, to influence the reduction
of the level of credit expansion. She has published its latest report on lending in the
country that is not positive expectations. Banking and market survey data obtained
from 16 second-tier banks show that individuals and businesses seeking loans will
face the most difficult in the bank counters.
Today the banking system are preferred for consumer credit, as it has the highest
interest, is a very widespread loan you come to the aid of the public (those individuals
who have income of their wages). Its risk comes from the lack of employment
contracts, especially here in our country.
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The results of the survey on the opinions of second-tier banks, for lending for 2012,
show that banks have been cautious during the design and implementation of policies
and procedures for the granting of new loans to the economy.
Report that banks were more conservative in 2012, during the process of approving
new loans to businesses. This especially for larger businesses for long-term loans
maturing in the form of loans for investment
Banks have reported relief policies and procedures in the process of approving new
loans to households (purchase of houses), but they have followed a policy of moderate
restrictive for approving loans for consumption and purchase of real estate or business
investments .
Indicators loans, the impact of this indicator in the system have been facilitating
direction, increasing non-performing loans in some banks has been a major factor in
the tightening of procedures for individual loans. Bad loans are not considered serious
threat to the banking system.
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Abstract
Support Vector Machines is a very used method in classification and regression. Their
applications are very effective in multidimensional spaces. The facility to handle huge
information and to have a great percentage of right prediction makes this technique one of
the best in Data mining discipline. In this paper we will apply the use of Support Vector
Machines in a Customer Relationship Management (CRM) database. Our goal is to define a
way that predicts the monthly spending in mobile communication in Albania for each
costumer. We will experiment some types of function used for classification and then
prediction of new cases. This article will help the mobile communications companies to find
the best costumers.
Keywords: Support Vector Machines, Customer Relationship Management (CRM), Data
Mining.

1
Introduction
The process of determining the amount of money that every will customer spend in our
product is the goal of business success. Among the numerous methods of prediction, in recent
years the Support Vector Machines are resulting one of most effective.
Technical implementation of these methods in Albania doesn’t exist. Companies use as
prediction tools, the descriptive statistics.
In this article we will give an overview on Support Vector Machines (SVM) technique, trying
to work with the most used function especially in regression part of SVM applied in a case
study in mobile communication in Albania.
In section 2 we give the definition of SVM and the Architecture of this method. In section 3
we give a case study of usage of SVM to mobile communication and in section 4 we have
made the conclusions.
2
Support Vector Machines (SVM)
SVMs have become the tool of choice for the fundamental classification problem of machine
learning and data mining. SVMs performs classification by separating classes with
hyperplanes. It can be used in a multidimensional space and make the prediction where the
new exemplar to test will be classified. SVMs are supervised learning methods originally
used for binary classification and regression. They are the successful application of the kernel
idea to large margin classifiers and are considered a very powerful tool. A strong point of
SVMs is the ability to handle not only numerical but even categorical variables. For this kind
of variables we used the binary function with only two values, 0 and 1. If, a categorical
variable is with three levels, is represented by a set of three variables:
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A: {1 0 0}, B: {0 1 0}, C: {0 0 1}
To find the best hyperplanes, SVM use a training algorithm, which is used to minimize
an error function. Depending on the error function, we have different SVM models. In
thgis paper we will use tow of them, the most used in classification and regression. [1]
2.1
𝝂-SVM Classification
Given training vectors𝑥𝑖 𝜖𝑅 𝑛 , 𝑖 = 1, … , 𝑙 in two classes, and a vector 𝑦𝜖𝑅 𝑙 such that
𝑦𝑖 𝜖{1, −1} the ν-SVM solves the primal optimization problem of minimization function
1 𝑇
1
𝜔 𝜔 − 𝜈𝜌 + 𝑙 ∑𝑙𝑖=1 𝜉𝑖
2
subject to the constraint

𝑦𝑖 (𝜔𝑇 𝜙(𝑥𝑖 ) + 𝑏) ≥ 𝜌 − 𝜉𝑖 ,
𝜉𝑖 ≥ 0, 𝑖 = 1, … , 𝑙,
𝜌≥0

Where 𝜙(𝑥𝑖 ) maps 𝑥𝑖 into a higher dimensional space and 𝐶 > 0 is the regularization
parameter. The parameter ν ∈ (0,1] is used for the upper bound on the fraction of training
errors and the lower bound of the fraction of support vectors. [2]
Due to the possible high dimensionality of the vector variable 𝜔, usually we solve the
following dual problem.
1 𝑇
𝑚𝑖𝑛
𝛼 𝑄𝛼
2
𝛼
1
subject to the constraint
0 ≤ 𝛼𝑖 ≤ 𝑙
𝑖 = 1, … , 𝑙,
𝑇
𝑇
𝑒 𝛼 ≥ 𝜈, 𝑦 𝛼 = 0
where 𝑄𝑖𝑗 = 𝑦𝑖 𝑦𝑗 𝐾(𝑥𝑖 , 𝑥𝑗 ) . The constraint above is feasible if and only if
𝜈≤

2min(⋕ 𝑦𝑖 = +1, ⋕ 𝑦𝑖 = −1)
≤1
𝑙

so the usable range of 𝜈 is smaller than (0,1].
The decision function is
𝑙

𝑠𝑔𝑛 (∑ 𝑦𝑖 𝛼𝑖 𝐾(𝑥𝑖 , 𝑥) + 𝑏)
𝑖=1

It is shown that 𝑒 𝑇 𝛼 ≥ 𝜈 can be replaced by 𝑒 𝑇 𝛼 = 𝜈. Numerically 𝛼𝑖 may be too small due
1
to the constraint 𝛼𝑖 ≤ 𝑙 .
1 𝑇
𝑚𝑖𝑛
𝛼̅ 𝑄𝛼̅
2
𝛼̅
1
subject to the constraint
0 ≤ 𝛼𝑖 ≤ 𝑙
𝑖 = 1, … , 𝑙,
𝑇
𝑇
𝑒 𝛼̅ ≥ 𝜈𝑙, 𝑦 𝛼̅ = 0
2.2
Regression SVM
In a regression SVM, we have to predict the output y after training the support vector
machine. Like other regression problems, the relationship between the output and the input
variables is given by the function f and some noise depending on the cases.
y = f(x) + noise
what we have to do, is to find the best function that predict correctly new cases. First we train
the SVM with the training set, a process that involves the sequential optimization of an error
function. [3]
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𝝂-Regression SVM
Consider a set of training points, {(𝑥1 , 𝑧1 ), … , (𝑥𝑙 , 𝑧𝑙 )}, where 𝑥𝑖 ∈ 𝑅 𝑛 is a feature vector and
𝑧𝑖 ∈ 𝑅1 is the target output. We given parameters 𝐶 > 0 and 𝜀 > 0. Also we use the
parameter 𝜈𝜖(0,1] to control the number of support vectors. ν- SVM solves
𝑚𝑖𝑛
1 𝑇
1
𝜔 𝜔 + 𝐶(𝜈𝜖 + 𝑙 ∑𝑙𝑖=1(𝜉𝑖 + 𝜉𝑖∗ ))
2
𝜔, 𝑏, 𝜉, 𝜉 ∗ , 𝜖
(𝜔𝑇 𝜙(𝑥𝑖 ) − 𝑧𝑖 ) ≤ 𝜖 + 𝜉𝑖 ,
𝑧𝑖 − (𝜔𝑇 𝜙(𝑥𝑖 ) + 𝑏) ≤ 𝜖 + 𝜉𝑖∗ ,
𝜉𝑖 , 𝜉𝑖∗ ≥ 0, 𝑖 = 1, … , 𝑙,
𝜖≥0

subject to the constraint

The dual problem is

𝑚𝑖𝑛
1
(𝛼 − 𝛼 ∗ )𝑇 𝑄(𝛼 − 𝛼 ∗ ) + 𝑧 𝑇 (𝛼 − 𝛼 ∗ )
2
𝛼, 𝛼 ∗
subject to the constraint
𝑒 𝑇 (𝛼 − 𝛼 ∗ ) = 0, 𝑒 𝑇 (𝛼 + 𝛼 ∗ ) ≤ 𝐶𝜈,
0 ≤ 𝛼𝑖 , 𝛼𝑖∗ ≤ 𝐶/𝑙
𝑖 = 1, … , 𝑙,
𝑇
where 𝑄𝑖𝑗 = 𝐾(𝑥𝑖 , 𝑥𝑗 ) ≡ 𝜙(𝑥𝑖 ) 𝜙(𝑥𝑗 ) .
The approximate function is ∑𝑙𝑖=1(−𝛼𝑖 + 𝛼𝑖∗ )𝐾(𝑥𝑖 , 𝑥) + 𝑏
The inequality 𝑒 𝑇 (𝛼 + 𝛼 ∗ ) ≤ 𝐶𝜈 can be replaced by equality. 𝐶̅ = 𝐶/𝑙 may be too small and
we use it as regularization parameter and then solve the following problem.
𝑚𝑖𝑛
1
(𝛼 − 𝛼 ∗ )𝑇 𝑄(𝛼 − 𝛼 ∗ ) + 𝑧 𝑇 (𝛼 − 𝛼 ∗ )
∗
2
𝛼, 𝛼
̅ 𝜈,
subject to the constraint
𝑒 𝑇 (𝛼 − 𝛼 ∗ ) = 0, 𝑒 𝑇 (𝛼 + 𝛼 ∗ ) ≤ 𝐶𝑙
∗
0 ≤ 𝛼𝑖 , 𝛼𝑖 ≤ 𝐶̅
𝑖 = 1, … , 𝑙,
There are number of kernels that can be used in Support Vector Machines models. These
include linear, polynomial, radial basis function (RBF) and sigmoid. [4]
2.3
Kernel Functions
Kernel functions, enable the operations in high-dimensional space without ever computing
the coordinates of the data in that space, but by computing the inner products between the
images of all pairs of data in the feature space. This method is called the kernel trick.
We will test this kernel functions below
𝐾(𝑋𝑖 , 𝑋𝑗 ) = (𝛾𝑋𝑖 ∙ 𝑋𝑗 + 𝐶)

𝑑

Polynomial
2

𝐾(𝑋𝑖 , 𝑋𝑗 ) = 𝑒𝑥𝑝 (−𝛾|𝑋𝑖 − 𝑋𝑗 | )

Radial Basis Function

𝐾(𝑋𝑖 , 𝑋𝑗 ) = tanh(𝛾𝑋𝑖 ∙ 𝑋𝑗 + 𝐶)
Sigmoid
where K(X_i,X_j )=ϕ(x_j )∙ϕ(x_j ) [5]
So, the kernel function represents a dot product of input data points mapped into the higher
dimensional feature space by transformation ϕ
Gamma is an adjustable parameter of certain kernel functions. [6]
3 Case Study
We will give an overview of the application of SVM in mobile communication. It consists in
analyzing an old database of customers, connecting the characteristics of the clients with the
amount of money that they spend in phone calls. We will experiment the four types of
activation functions, with the aim to find the better predictor. The data are taken from a
survey in 930 users.
3.1

Methodology
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The data are dividing in two parts: Data Training Set and Data Validation Set. This case
study is a based in supervised learning, more specifically in ν-Regression SVM. [7]
3.2
Training Data Set and Data Validation Set
The training data consist in a large database with more than 620 records, with respective
input and output. In this case the variables are: age, marital status, social status, personal
income, family income, number of persons in family, and the outcome is the monthly
expenses for mobile communication. (Table 1)

marital Social
ID
Age status
status
0015 19
single
student
1023 28
single
employed
0208 20
single
employed
5025 35
married employed
4006 39
married employed
1006 21
single
student
8005 19
single
student
Table 1: Database sample input

Personal
income
0
100,000
10,000
10,000
17,000
0
0

Family
income
50,000
200,000
50,000
40,000
100,000
83,000
50,000

Nr.
of
persons
in family
4
3
4
5
8
4
3

Nr.
of
brothers/
sisters
2
3
3
7
7
2
4

Monthly
expenses
1,500
5,000
4,000
2,500
2,000
3,000
7,500

We have to make every variable numerical. We can use from dummy variable, which equals
0 and 1 for categorical variables.
3.3
Results
For each exemplar of 310 records of validation dataset (remaining from the database with 930
records) we make the prediction with several SVM kernel functions. After that we compare
the machine outcome of the prediction with the outcome in dataset. We see the percentage of
the right predictions. Table 3 displays the results.
Function
Polynomial
Radial Basis Function
Sigmoid
Table 3: Full results

Dataset training
Good classification rate (%)
93.4
96.2
77.8

Dataset validation
Good classification rate (%)
83.3
91.1
81.2

We notice from tables, that use radial basis function gave us the better prediction.
4
Conclusion and future work
This article gave an overview of Support Vector Machines and an applications in mobile
communications. Data mining software’s give better result in prediction than traditional
technique. We described a case study in mobile communication. Is used a database from a
survey of 930 records. Comparing the prediction after training with the real results in
database we got an amazing result. In 𝜈-regression validation we made experiments with
different kernel functions. The best kernel trick is that one with Radial Basis function which
gave a classification rate of 91.1%. Radial Basis function is one of the best because of the
location and finite responses across the entire range of the real x-axis.
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Abstract
Despite economic regimes, education in Albania is considered and continues to be a
development priority. In the change of political systems in 1990, Albania inherited an
educational level with outstanding achievements in relation to economic developments.
Following the approving of a law in 1946 for the eradication of illiteracy among people
12-40 years of age and of gender disparities in education, in 1952 the compulsory seven
years education for children aged 7-14 years old was put in place. In 1965 the system
moved to the compulsory eight years of education.
Since 2004-2005 nine-year education system is compulsory for children aged 6 to 16 years
old. The structure of pre-university education is organized: five years of primary
education, 4 years of upper basic education and 3 years general secondary school.
Albania has a young population; half of Albania's population is under 30 years old. This
population structure expresses even more the importance of undertaking and conduct of
effective education policies and school modernization.
Key words: educational achievement, participation in education, poverty, multivariate
analysis.
Introduction
Economic and social changes after 1990 are accompanied by deep reforms in the education
system such as the creation of educational infrastructure, switch to nine-year compulsory
system, speedy growth of private education. Analysis of education in Albania by areas and
regions, the factors that explain the achievements and participation in schools is based on
data from the Living Standards Measurement Survey (LSMS) 2008 and comparison with
LSMS 2002 and 2005 data.
1. Educational Achievements
No society can be considered fully developed if its citizens do not receive an education 2. The
more developed are countries and societies, the more advanced their educational system is.
Thanks to education, everyone can live more healthily, exercise the profession one has
chosen, have the desired number of children, and at the most appropriate time, thus, can
better organize one’s life.
Various indicators can be used to describe the educational achievements of the population.
The simplest indicator measures basic knowledge in writing and reading. Other indicators
can express the portion of population that has reached a certain level of education, or that is
enrolled at a certain level of education. Educational attainment of the adult population
reflects the amount of knowledge and skills in the service of economy and society (OECD 3,
2009) and therefore is used by economists as an indicator of human capital reserve.
Ines Nurja – Lecturer in Faculty of Economy, University of New York Tirane. Albania
Kozeta Sevrani – Lecturer in Faculty of Economy, University of Tirana, Albania
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1.1 Schooling years
In Albania, around 93% of the population aged 25-64 have completed the full program of
compulsory education. In this regard, Albania has achieved the level of OECD countries and
compares favorably (Gabhadino A, 2010) to many other countries. A considerable part
(around 44%) of population 21 years and older4 has a diploma of 8/9 year cycle; in rural areas
this percentage is about 2 times higher than in urban area and 3 times higher than in urban
Tirana (table 1). In 2008, about one third of people 21 and older completed high school;
around 1 / 5 in rural areas, 2 / 5 in the urban area, and almost half in urban Tirana.
Differences are larger when it comes to under and post graduate university education;
in rural areas only one adult (21 years and over) out of 50 has a higher education degree,
compared to 1 out of 4 in urban Tirana and 1 out of 8 in other urban areas in Albania. In
Albania, about 11% of the population 21 and older has a higher education degree. This figure
is low when compared with OECD countries, where on average 24% of the population has a
higher education degree.
Table 1. Educational attainment of persons 21 and older, LSMS 2008
In %
Highest degrees received by persons 21 years
and older
No school
Primary (4 years)
Primary (8-9 years)
Upper secondary general
Professional 2-3 years
Professional 4/5 years
Under-graduate (University)
Post-graduate (post-University)
Total

Tirana
3.2
4.8
20.4
28.3
1.7
16.2
24.4
0.9
100.0

Urban

Rural

0.8
8.8
36.0
26.3
2.2
12.9
12.8
0.2
100.0

1.8
14.5
60.5
11.1
1.6
8.4
2.1
0.0
100.0

Total
1.7
10.6
44.3
19.6
1.8
11.5
10.2
0.3
100.0

Average years of schooling (LSMS 2008) for ages 21 and older reach 9.2 years. Adults in
rural areas complete on average 7.7 years or 3.6 years less than an adult in Tirana and 1.3
years less than in other urban areas (figure 3).
Figure 3. Average years of schooling for people 21 and older, LSMS 2008
2002

12

2005
2008

Years of schooling

10
8
6
4
2
0
Tirana

Urban

Rural

4

Total

Same age has been kept for calculation of educational indicators as in previous LSMS, for comparison
purposes. It must be said that the age of students who finish earliest University is 23-24 years old. Education
for 21 year olds in University is following and their educational achievement (graduation) changes later.
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Tirana is the most educated and growing; rural area is less educated. Average years of
schooling for the country have increased from one survey to the other, mainly due to the
contribution of growth in Tirana, while for other urban areas and rural areas in 2005 and 2008
the schooling years level is almost the same.
1.2 Educational attainment and geo-economic dimensions
Significant differences in educational attainment for adults 21 and older are evidenced
according to economic status and location. In 2008, only 20% of poor adults (21 and older)
have a degree beyond the primary, compared to 46% among the non-poor.
Only 15% of poor persons5 in rural areas have a general education or professional diploma, or
over two times less than the poor in urban Tirana and 1.5 times less than in other cities
(figure 4). Even among the non-poor, differences in educational achievement between areas
are highlighted: the percentage of adults with general education or professional diploma in
the rural area is about two times lower than in urban areas.
Ratio between poor and non-poor with a university degree varies 3-6 times for the country
and by area. In Tirana, one in four adult non-poor has a university degree, compared to one in
seven in other urban areas and one in forty-three people in rural areas. For the country, one in
nine non-poor people has a university degree and above, whereas for poor persons one in
fifty.
Figure 4. Educational attainment according to economic and areas, LSMS 2008
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In 2008, in Tirana, the share of the poor 21 and older with general secondary or professional
degree has increased over 2 times compared to 2005; in other urban areas and rural areas no
significant changes were observed, which makes other areas differences with Tirana more
visible. Meanwhile, in 2008 Tirana, there’s an increase of the share of persons with no
education both in poor and non-poor, compared to data of LSMS 2002 and 2005, which
should be analyzed further.
Completion of secondary vocational or general education is much less common than the
completion of basic education. Besides the gap between poor and non-poor in educational
5

Food poverty line or extreme poverty is 3,047ALL monthly, while poverty line is 4,891ALL monthly per
person at constant prices.
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attainment, gender represents relatively small differences, which become narrower when
compared to LSMS 2005 (figure 5).
Figure 5. Educational attainment by economic status and gender, LSMS 2008
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For the same economic status, adult males (21 and older) are more educated than women.
This is because women in older age (65 and older) have less education than men. Nearly half
of non-poor men have a degree beyond primary (12% with university degree or above) versus
42% of non-poor women (10% have university degree and higher). There are no significant
differences among the poor by gender in secondary and higher education. Comparing 2008
to LSMS 2005 data, there’s an increase of portion of poor persons 21 and older with bachelor
of secondary education and higher, both for males and females.
2.1 Secondary education
Referring to the net enrollment data, it is noted that in 2008 only one in two young people
aged 14-17 years is enrolled in secondary school (49%) compared to over 80% in Europe and
countries of the region. For the extremely poor people, nearly 16 children out of 100,
enrolled in secondary school, compared to 30 out of 100 for the poor, and 53 out of 100 for
the non-poor. Differences in urban and rural areas are high (respectively 62% and 37%).
Low coefficient in rural areas is explained by low demand and supply of secondary
education. Apparently, loss of interest in high school which fails to improve the economic
situation on the one hand and lack of schools or their remote distances on the other,
discourage young people to enroll. Net enrollment in secondary education has increased in
comparison with the data of two previous LSMS. There are no significant differences in
2008 in enrolling in secondary education in Tirana and other urban areas. Furthermore, there
are no gender differences to be noted. Net enrollment has increased compared to the LSMS
2005 among poor and in urban Tirana, with no change reported for the others. Gross
enrollment in secondary education increased by 21 percentage points in 2005 compared to
2002 and is on the same level in 2008 as in 2005 (table 5).
Table 5. Net and Gross enrollment through LSMSs
Net enrollment, %
Primary (8 years) Secondary
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Gross enrollment, %
Primary (8 years)
Secondary
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2002
2005
2008

88.4
90.2
89.5

34.3
47.1
49.1

99.5
103.8
105.0

42.6
64.3
63.7

Gross enrollment in secondary education for the poor and extremely poor is 2-4 times lower
than for the non-poor (respectively 16% for extreme poverty, 35% for poor, and 69% for nonpoor, LSMS 2008). Although the gross enrollment in secondary education has increased
compared to 2002, it still remains low. According to administrative records, net and gross
enrollments in scholastic year 2007-2008 are at higher levels compared to the LSMS 2008
data. Net enrollment in secondary education is 59% from 49% (LSMS 2008) and the gross
enrollment is 72% from 64% (LSMS 2008). Albania has a low gross enrollment ratio for
secondary education (table 6).
Table 6. Gross Registration 2007-2008
Pre-school
Croatia
Macedonia
Romania
Greece
Italy
Albania*

51
38
72
69
101
53

Primary
Education (4 yrs)
99
93
105
101
104
97.4

Primary
Education (9 yrs)
100
93
99
104
102
99.9

Secondary
Education
88
76
79
99
99
72

www.uis.unesco.org-datacenter 2007-2008
*INSTAT, 2008

The enrollment ratio in general and professional education for Albania is quite the opposite of
that in other countries: 83% enrolled in general secondary schools and 17% in professional
ones. Proportion of those enrolled in vocational education for other countries (figure 7) varies
from 32 to 73%.
Figure 7.. Enrollment rations in general and professional schools, 2007 – 2008
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In other countries of the region most of the enrollments are in vocational schools. This means
that the labor market in Albania requires adequate education and vocational training in line
with market skills.
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2.2 Higher education
Policies of expanding public and private education have played an important role in
increasing the number of students and also in demand satisfaction. Net enrollment in higher
education has increased; in 2008, net enrollment in university is three times higher than in
2002 and 1.5 times higher than in 2005.
There are significant changes according to economic status, location and gender. Net
enrollment in university for poor people is over four times lower than for non-poor (6%,
26%). While in Tirana, in 2008, 4 in every 10 persons aged 18-22 years had enrolled in
university, compared to 3 out of 10 in other urban areas and nearly 1 in 10 in rural areas.
Net enrollment in university in Tirana in 2008, compared to 2002, has increased about 2
times, in other urban areas it has increased about 2.5 times and in the rural area over 5 times.
Highest enrollment is found in non-poor people and urban areas, especially in Tirana.
Enrollment ratios are nearly twice higher in females than in males (30% in women versus
17% in men in 2008).
3.1 Reasons for non-enrollment among 14-17 year olds
Main reasons for lack of enrollment for group age 14-17 years old (which according to law,
coincides with secondary education years) are also related to lack of demand. Nearly half of
young people aged 14-17 years in 2008 (46%) do not show interest to attend school, because
they consider their education to be complete with the completion of basic education, primary
8/9 years (figure 11).
Figure 11. Reasons for non-enrollment in secondary education
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The portion of those who consider their education complete with the completion of basic
education 8 / 9 year is much higher in Tirana 72% and higher than the previous two surveys
(i.e. 49% in 2002 and 54% in 2005); these youngsters were born in during 1991-1994, a
period which coincides with the first years of political and economical systems transition and
that was associated with the closure of many schools. By comparing the data for reasons of
non-enrollment of 14-17 year olds according to LSMS-s it is determined that the percentage
of those who consider education to complete has increased.
Lack of interest ranks second (30%), and is much higher among the poor compared to nonpoor and other urban areas, and nearly two times higher than the LSMS 2002 and 2005.The
third reason to non-enroll at school is the distance of the school, especially in rural areas and
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for the poor. This is not surprising since many professional and technical schools were closed
about two decades ago with the change in economic system. Much of this decline occurred in
professional and technical schools (from 466 vocational schools in 1991 to 78 in 2007).
In rural areas 1 / 5 of students walk for half an hour or more, whereas about 40% walk for 20
minutes or more to reach school. In Tirana and other urban areas around 10% of students 1517 years old walk for half an hour or more to reach school. Another reason is the inclusion of
children of this age in the upcoming agricultural work to help the family.
Evidence suggests that that low enrollment in secondary education is a matter of demand and
supply; on the one hand there’s a portion who do not attend because they are not interested or
because they are engaged in agricultural work to help their families, on the other hand, lack
of schools or remote distances, etc. The fact that people with vocational education have lower
poverty than people with general secondary education calls for studies of the curricula and for
adapting the degree to the labor market.
3.2 Determinants of enrollment in secondary schools
A multivariable analysis was performed, for the whole country, according to areas and
regions, with the purpose to identify relationships and importance of various variables
affecting secondary education enrollment. Data used pertain to children aged 14-18 who
completed primary school (8 yrs).
Initially, seven variables were considered, namely:
• Presence of school
• Education of mother
• Number of household members
• Number of children 0-14 years
• The number of unemployed in household
• Poverty status
• Working hours in agriculture
Output from data processing show that only one variable (education of mother) is important
in urban areas, only one variable is insignificant (the number of children 0-14 years old) in
the whole country, and this result is attributed to the relationship in the rural areas where all
the variables explain the enrollment result.
In search of a better model with fewer variables, an equation with four explanatory variables
was found, namely:
• Presence of school
• Education of mother
• Poverty status
• Working hours in agriculture


By analyzing the obtained equation ( y i ),

e 1.5090.861School0.954Education0.565Poverty0.115Hours
yi 
1  e 1.5090.861School0.954Education0.565Poverty0.115Hours


the results show that all four variables are important, for the country and in rural areas, while
in urban areas only the mother's education explains the relationship significantly (Appendix
1).
Having modeled secondary education enrollment with four explanatory variables in the
regions, it is concluded that in general, mother’s education and presence of high school are
most notably influencing the secondary education enrollment.
55

Journal of Science, Innovation and New Technology

Vol. 1, No. 10 – July, 2014

In the coastal region (Annex 2) and its rural part, it is presence of high school and working
hours in agriculture that influence significantly6. In central region, only the mother’s
education is important, both for rural and urban areas.
This Model expresses what was expected for the Mountainous region, where all four
variables (presence of high school, mother's education, poverty status, and hours of work in
agriculture) are significant explanatory in the rural areas of this region and for the whole
region. Meanwhile, school presence and economic status are important for the urban area
of the Mountainous Region.
In urban Tirana, only mother’s education is important. Hence, secondary education
enrollment is generally related to maternal education. Models were similar, when father's
education was included instead of mother’s education. Maternal education was considered
not only for the time that mothers generally share more with their children (from a
conservative practice), but also because between mother and father's education there’s a
significant degree of similarity (r = 0,602, p <0:01).
Focusing on poverty and registration, the poor have a higher risk of not being enrolled about
2.4 times higher than the non-poor; 2.4 times higher in urban areas and 1.9 times higher in
rural areas (Table 7).
Table 7. Enrollment in secondary school aged 14-18 years of those who completed primary
(8yrs), LSMS 2008

Poverty
status

No = non poor
Yes = poor

Have you enrolled this year
Albania
Urban
Rural
No
Yes
No
Yes
No
Yes
293
720
61
438
232
282
110
111
17
51
93
60

It appears illogical that the risk is lower in rural areas than in urban areas; in urban areas the
ratio of non-registration opportunities between poor and non-poor is higher than in rural
areas. This means that the behavior of participation in education between the poor and nonpoor in rural areas (0.61 and 0:45 respectively) are more similar than between those of the
urban area (0.25 and 0:12).
Conclusions and suggestions
After almost complete enrollment in the compulsory primary education, comparable also with
developed countries, enrollment rates in secondary university education are low, especially
for secondary schools they are concerning. Educational achievements and participation vary
widely by area and economic status.
Enrollment in basic education of children of very poor families is much lower than in other
families. Even pre-kindergarten attendance by children 3-5 years old is quite low;
Achievement in 2015 of the Millennium Development Goal, “Nine-year basic education for
all” will require a well-defined and followed up action plan.
Nearly half of students (49%) aged 14-17 years are enrolled in high school compared to over
80% for Europe and countries of the region. Differences in achievement and participation in
secondary education are over two times lower for people living in poor families and two
6

Models were tested for urban areas of regions, without the hours in agriculture, and the importance of
parameters does not change. This means that in urban area, especially in their peripheral surroundings, many
families and individuals handle also agricultural labor.
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times lower in rural than in urban areas. The poverty rate is higher in people with lower
education level both in Tirana and other urban areas and rural areas. Highest rate of
enrollment in secondary school is in Tirana, and lowest in the Mountainous Region.
In urban areas, for poor individuals, there are accentuated fluctuations of net enrollment in
last grade of each cycle: in ninth grade and last year of secondary for males, and for last years
of university for males and females. Despite of coinciding with the year of receipt of
certificates or diplomas, more detailed data are required, as LSMS is not representative for
such level.
Net enrollment in secondary education in 2008 increased compared to 2005 among the poor
and in urban Tirana; differences between poor and non-poor and between rural and urban
areas have decreased thanks to the efforts of poor families and educational policies.
Low enrollment in secondary education faces the issue of supply and demand: on the one
hand, some students are not enrolled in secondary schools because they are not interested in
or they assist families in agricultural work, and on the other hand, lack of schools or distance
discourages them or deprive young people to further their education. Inclusion of many
variables simultaneously in the analysis of secondary school enrollment supports the findings
of descriptive statistics and highlights the importance of presence of school, mother's
education, poverty status and time spent with agricultural jobs, especially in rural and
Mountainous Region.
Enrollment in general and vocational education in Albania is the opposite to that of other
developed countries and with no significant changes over time. The labor market in Albania
does not have a favorable reaction to secondary school diploma. The fact that people with
vocational education have lower poverty than people with general secondary education calls
for study of curricula so that secondary education prepares skilled students for the labor
market and with the knowledge that can be transferred and suited more easily in the market.
In rural areas, poverty is similar between those with 8 / 9 years (12%) education and general
secondary (10%), outlining therefore the low value of the Diploma in reducing poverty.
In Albania, about 11% of the population 21 and older has a university degree. This figure is
low when compared with OECD countries where on average 24% of the population has a
university degree. The differences are large between areas, regions, and according to
economic status. Enrollment ratios in university education are almost two times higher in
females than in males.
After 2006 a growth of educational institutions at all levels is observed. Private sector
education is expanding, but enrollment in this sector does not exceed 10% in secondary
education and higher education, while in OECD countries 20-30% of the pupils or students
go to private institutions.
Spending on education constitute 3.5% of GDP. Although there’s a slight increase compared
to previous two surveys, this percentage is lower than in many countries in the region and
Europe, where spending on education (OECD, 2007) reached an average of 5.8 percent of
GDP. Low public expenditures on education and the quality of teaching and reflect the extent
of informal private lessons taken mostly by secondary school students. A good portion of
students take private lessons from their teachers. Taking private lessons compromises
inequality and justice in the results, and therefore should be corrected.
When giving their opinion about children’s school, 14% of respondents were “Not very
satisfied” or “not satisfied at all”, and the mostly about public education. The main reasons of
dissatisfaction with the school are: weak teachers, remoteness of school, poor conditions of
the building and in the classroom, lack of equipment. In the Mountainous Region, poor
conditions in the classroom are ranked first, followed by lack of equipment and poor
conditions of the building, and in third place overcrowded classrooms. In order to increase
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opportunities for education, transport of students could be provided as well as improvement
of class and building conditions, especially for the mountainous region.
Data from Living Standards Measurement Surveys and other statistics have shown that
sustainable economic growth and improvement of education have reduced poverty.
Stimulation of supply and demand for improving the educational system will contribute to the
distribution of development in a way that progress affects everyone. The expansion of
educational facilities, improvement of quality of education on the one hand and the
mobilization of economic resources on the other, will in turn improve the future sooner, in a
way that "with computer age seen everywhere one can talk more about productivity
statistics".
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Appendix 1. Logistic regression results in secondary school enrollment of 14-18 years old
students

Presence of secondary school
Mother’s education
Poverty status
Working hours in agriculture
Constant
** At 0.01; * at 0.05

Country
Rural
Exp()
Exp()


0.861**
2.366
0.968**
2.632
**
**
0.954
2.596
0.679
1.972
- 0.565**
0.568 - 0.533**
0.587
**
**
- 0.115
0.892 - 0.122
0.885
- 1.509**
0.221 - 1.132**
0.322

Total
Presence of secondary school
Mother’s education
Poverty status
Working hours in agriculture
Constant
** At 0.01; * at 0.05


1.345**
0.930**
- 0.494
- 0.095**
- 1.771**

Exp()
3.837
2.534
0.610
0.909
0.170
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Urban
Exp()

- 0.112
0.894
**
1.098
3.000
- 0.594
0.552
- 0.027
0.973
- 0.853
0.426

Coastal Region
Rural
Exp()

1.054*
2.870
0.378
1.459
- 0.121
0.886
- 0.091**
0.913
- 0.683
0.505

Urban
Exp()

1.145
3.141
1.785
5.960
-0.992
0.371
0.332
0.342
-3.281
0.037
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Presence of secondary school
Mother’s education
Poverty status
Working hours in agriculture
Constant
** At 0.01; * at 0.05

Total
Exp()

0.716*
2.047
1.389**
4.010
-0.043
0.958
-1.343
0.261
-2.349*
0.095

Total
Presence of secondary school
Mother’s education
Poverty status
Working hours in agriculture
Constant
** At 0.01; * at 0.05

Presence of secondary school
Mother’s education
Poverty status
Working hours in agriculture
Constant
** at 0.01

Exp()

0.582* 1.790
0.843**
2.323
- 0.819**
0.441
- 0.116**
0.891
- 1.066**
0.344

Central Region
Rural
Urban
Exp()
Exp()


0.848
2.336
0.672
1.957
1.147**
3.150 1.852**
6.372
-0.874
0.417
0.962
2.616
-1.338
0.262
-0.889
0.411
-1.851
0.157 -3.358**
0.035

Mountainous Region
Rural
Exp()

1.050**
2.858
0.769**
2.158
- 0.614*
0.541
- 0.109**
0.897
- 1.313**
0.269

Urban Tirana
Exp()

0.663
1.940
0.930**
2.535
-0.335
0.715
0.357
1.429
-1.312
0.269
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Urban
Exp()

- 1.772**
0.170
0.415
1.515
- 1.302*
0.272
- 0.445
0.641
2.407
11.100
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