
& 

Vol. 1, No. 7 
July, 2013 

Printed ISSN: 2223-2257 
Online ISSN: 2225-0751 

 

 

 

INTERNATIONAL  

JOURNAL OF 
 

 

SCIENCE,  

 

INNOVATION 

 

NEW Technology 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

www.ijsint.org 
 

 





i 

 

INTERNATIONAL JOURNAL OF 

SCIENCE, INNOVATION AND NEW TECHNOLOGY 

Vol. 1, No. 7, July, 2013 
Printed ISSN: 2223-2257 - Online ISSN: 2225-0751 

 

Editors         Co-editors 
Prof. Dr. Kozeta SEVRANI      Dr.Edlira MARTIRI 

Prof. Dr. Fatmir MEMAJ      Dr.Edlira KALEMI 

 

Editorial Advisory and Academic Board 
 Agni DIKA, University of South Eastern Europe, Macedonia 

 Anita MIRIJAMDOTTER, Linnaeus University, Sweden 

 Arjan GJONÇA, LSE, UK 

 Artur BAXHAKU, University of Tirana, Albania 

 Bashkim RUSETI, University of Tirana, Albania 

 Betim ÇIÇO, Polytecnic University of Tirana, Albania 

 Dhimitri TOLE, University of Tirana, Albania 

 Edmond HAJRIZI, University for Business and Technology, Kosovo 

 Fatmir MEMAJ, President of ASET, Albania 

 Francesco PROTA, University of Bari, Italy 

 Carles Gispert-Pellicer, Universitat Autònoma de Barcelona, Spain 

 Giuseppe TARDIVO, University of Torino, Italy 

 Gudar BEQIRAJ, Academy of Sciences, Albania 

 Heinz-Dieter WENZEL, University of Bamberg, Germany 

 Ilia NINKA, University of Tirana, Albania 

 Iraj HASHI, Staffordshire University, UK 

 Kozeta SEVRANI, University of Tirana, Albania 

 Kurt MATYA, Vienna University of Technology, Austria 

 Larry STAPLETON, Waterford Institute of Technology, Austria 

 Lule AHMEDI, University of Prishtina, Kosova 

 Marcus HUDEC, University of Vienna, Austria 

 Marianna GRETA, University of Lodz, Poland 

 Mehtap HISARCIKLILAR, Staffordshire University, UK 

 Neki FRASHËRI, Research and Development Center, Albania 

 Norbert JESSE, Dortmund University, Germany 

 Peter KOPACEK, Vienna University of Technology, Austria 

 Rodica PRIPOAIE, Danubius University Galaţi, Romania 

 Silvana TRIMI, University of Nebraska, USA 

 Sang LEE, University of Nebraska, USA 

 Shanggeun RHEE, Kean University USA 

 Vittorio NICOLARDI, University of Bari, Italy 

 Zamir DIKA, University of South Eastern Europe, Macedonia 

 

The International Journal of Science, Innovations and New Technology is published under the auspice of ASET 

(Albanian Socio-Economic Think Tank) in collaboration with the Department of Mathematics, Statistics and 

Applied Informatics, University of Tirana, and the Department of Computer Science, University of Durres. 

IJSINT is indexed in EBSCO Host databases. 

The views presented in the Journal present opinions of the respective authors. The views presented do not 

necessarily reflect the opinion of the editors, editorial and academic board or staff.  

All rights reserved by ASET. No part of this journal may be reproduced or used in any form or by any means 

without written permission from the publisher, except for noncommercial, educational use including teaching 

purposes.  

 
Publisher: ASET 

Rr."Ismail Qemali", Pall.27/1 Shk.2, Apt.13, P.O. Box 1506, Tirana, ALBANIA 

Tel/Fax: ++355 (4) 258 171, www.aset-al.com, E-mail: info@aset-al.com  

 

Correspondence and questions:  

E. Martiri: edlira.martiri@unitir.edu.al 

E. Kalemi: edlirakalemi@uamd.edu.al 



Journal of Science, Innovation and New Technology Vol. 1, No. 7 – July 2013 

 

ii 

 

 

INTERNATIONAL JOURNAL OF 

SCIENCE, INNOVATION AND NEW TECHNOLOGY 

Vol. 1, No. 7, July, 2013 
Printed ISSN: 2223-2257 - Online ISSN: 2225-0751 

 
Table of Contents 

 
1. Applying Data Mining Techniques to Match the Appropriate Tariff Plans to 
Customers in Mobile Telecommunication 
Adriola FAQOLLI, Dhimitër TOLE 

1 

2. Mathematical Model to evaluate the impact of Infrastructure Projects 
implemented In Albania 
Teuta MYFTIU, Ariana BEJLERi, Shkëlqim KUKA 

9 

3. From qualitative data to the quantitative economic analysis for assessing the 
business climate indicator in Albania 
Evelina ÇELIKU 

17 

4. Is Digital Divide Still Delaying Usage of ICT in Albanian Education? 
Ezmolda BAROLLI, Nevila BACI 25 

5. Application of Association Rule Mining in Education 
Denada XHAJA, Ana (Resulaj) KTONA 33 

6. Informal Economy in Albania: Size and Consequences on Financial 
Deepening 
Merita BOKA, Giuseppe TORLUCCIO 41 

7. Diversity receiver performance over fading channels in the presence of co-
channel interference 
Hana STEFANOVIC, Stefan PANIC, Stanislav VELJKOVIC, Dejan MILIC 

51 

8. Smartphone’s influence and challenges for end users and Mobile Operators 
Luan RUÇI, Luan KARÇANAJ, Olimpjon SHURDI 

57 

9. Endowment Assurance – Principles, Technical Notes and Assumptions 
Oriana ZACAJ, Eralda DHAMO (GJIKA) 61 

 

 

 



 

1 

 

Applying Data Mining Techniques to Match the Appropriate Tariff Plans to 

Customers in Mobile Telecommunication 

 
Adriola Faqolli1, Dhimitër Tole2 

 
1Mathematics, Statistics & Applied Informatics Department, 

Faculty of Economy, University of Tirana, Albania 
2Mathematics, Statistics & Applied Informatics Department, 

Faculty of Economy, University of Tirana, Albania 

adriola_faqolli@hotmail.com, dhimiter.tole@unitir.edu.al 

 
Abstract 

Telecommunication market is changing dynamically due to very rapid development of technology.  

Like all other competitive markets, this market has reached its saturation stage. Diversified and 

competitive products are being offered. This dynamism and the daily necessity of communication 

imply constant change of preferences and requirements of customers. Consequently, telecom mobile 

customers are likely to change often the companies from which they choose to receive services.  

Nowadays customer churn has become a serious risk to business success. One of the reasons of 

customer churn is selection of the wrong tariff plan by the customers. Therefore, the aim of this study 

is to develop classification model which can support customer behavior analysis in order to find the 

appropriate tariff plan for each customer. In this way, customer portfolio management will be more 

efficient and customer churn will be prevented. 

To develop this model we will utilize data mining techniques of clustering and classification. By 

comparison we will define which of the techniques is more efficient for the purpose of this study. The 

model will be tested on Rapid Miner tool and will be applied on real datasets. 
 

Keywords: customer behavior analysis, customer churn, tariff plan, clustering, classification 

 
1. Introduction 

Mobile telecommunication market is developed very rapidly. More than 75% of all calls in 

the world are performed through mobile phones [1].The daily necessity of communication 

makes the customers very sensitive to the new products that are launched in the market by 

different mobile operators. The new product features proposed in the market imply constant 

change of customer preferences and demands. Consequently, the customers tend to change 

very frequently the company from which they choose to receive mobile telephony services. If 

this phenomenon continues for a long time, these companies will face significant revenue loss 

which may cause even their bankruptcy.  

In order to prevent revenue loss, mobile telephony companies may develop new customer 

acquisition policies which will help them to gain some new customers. Nevertheless, 

researches have shown that the cost of acquiring new customers is at least 5 times more than 

the cost of retaining the existing customers [2]. Therefore, customer retention policies have 

higher priority compared to acquisition policies. 

In order to succeed customer retention policies, the companies should perform detailed 

customer behavior analysis. This analysis provides a better view of customer segmentation 

with respective demands and preferences. After performing this analysis, the companies will 

unify the customer demands of each customer segment and will bundle the requested kinds of 

services in comprehensive products, called tariff plans. 

Assigning of the inappropriate wrong tariff plan to the customer becomes very frequently one 

of the main reasons of customer dissatisfaction and customer churn itself. Therefore, the aim 

of this study is to utilize data mining techniques for building a model which can support 
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customer behavior analysis in order to find the appropriate tariff plan for each customer. 

Customer behavior analysis is performed by analyzing the data related to customer 

demography as well as transaction data records. This data consists of huge amount of records 

with many attributes. Considering all these attributes in the model that we will build would 

complicate our work and reduce the efficiency of our model. Therefore, our work for building 

an efficient model for customer behavior analysis starts with business and data 

understanding. After this phase, it is decided which attributes are important to collect.  

The data that will be used for this model is stored in different locations with different 

formats. This data needs to be prepared and collected into a single data source for our model 

by ensuring data consistency and integrity. For this purpose data preparation phase takes 

place.  

This phase involves data collection, selection, integration, cleaning, processing, 

transformation and mining. Data preparation is the most important and time consuming part 

of our work with very big impact in the accuracy of the model that we will build. 

After the relevant data is prepared, it starts the phase of modeling. During this phase data 

mining techniques of clustering and classifications are used to build the model for defining 

the appropriate tariff plan for the customers. For this purpose we have utilized k-Means [3] 

clustering algorithm in combination with Decision Tree [4] classification technique. The 

generated models are evaluated in order to define which of the techniques is more efficient 

for the purpose of this study. 

The knowledge gained by the model that is evaluated as the most efficient one, need to be 

organized in a comprehensive way, in order for the customer to use it. This process is part of 

the last phase of our work, called deployment. Figure 1 shows the CRISP-DM Process 

Diagram that we have followed for building our model [5]. 

 
    Figure. 1. CRISP-DM Process Diagram [5] 

 

2. Business Understanding 

In order to have successful data mining outcome, it is necessary to define the relevant data 

attributes for the scope of our work. For this purpose a good understanding of the domain of 

the problem is required in order to identify the customer activities that generate the relevant 

data. Analyzing the steps of a standard life cycle for a postpaid customer, in a mobile 

telephony company, is very helpful to understand the customer activities and his relationships 

with different business sectors. A typical postpaid customer life cycle runs through the 

following steps:  

 

 Attracting the customer by acquisition policies applied by the company 

 Signing of the contract and registration of the customer in the tariff plan that is 

requested 
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 Provisioning of the requested services and products and customer activation in the 

network 

 Usage of the products and services 

 Charging and invoicing of the customer for the consumed products and services 

 Delivering of invoices to the customer 

 Payments of the invoices by the customer and their registration in account receivable 

system 

 Execution of dunning process in order to monitor unpaid debts 

 Contract termination forced by company or upon customer request 

 

In case of facing problems, the customers report their complaints to customer care agents and 

receive necessary support from them. During their life cycle the customer has the right to 

change the products that he benefits including also the tariff plan.                          

Our approach is focused on analyzing the monthly usage of the customer for each service and 

compares it to the statistical parameters as average, standard deviation of the usage of all the 

customers of respective tariff plan. Moreover, the invoice amounts, payments and customer 

care data are also taken into consideration as an indicator of customer feedback related to the 

tariff plan that he uses. 

 

3. Data Understanding 

In order to define whether the customer is assigned to the appropriate tariff plan or not, we 

explore the data related to following categories: 

- Characteristics of the customer  

- Transaction data related to customer activities during his lifecycle.  

The characteristics of the customer are related to demography of the customer and terms of 

contract.  

Demography of the customer includes data as customer code, name, surname, company 

name, customer segment, age, address etc. 

Terms of contract includes data as: tariff plan, date of activation, number of lines, payment 

responsibility contract expiry date etc.  

The customer characteristics that are used in this work are: Customer ID (Unique identifier of 

the customer in all the systems), Tariff plan, Tenure, Payment Responsibility, and Number of 

Lines. Some of this data might not be directly related to tariff plan analysis, but they are 

important for identification of the customer as well as for filtering the subset of customers 

that we want to analyze. 

Tariff plan analysis is more closely related to transaction data. This data is stored in 

corresponding systems during the customer life cycle in the company. This data might be 

automatically generated due to the customer traffic in the network while he uses different 

services as voice calls, SMS (Short Messaging Service), internet, MMS (Multimedia 

Messaging Service) etc.; or it may be initiated by the customer himself by performing 

transactions as payment, change of tariff plan, and change of MSISDN (Mobile  

Subscriber Integrated Services Digital Network Number) etc. 

Besides the original data which might be registered or generated in respective systems, 

customer behavior analysis requires also derivation of some statistical data based on original 

data. The most efficient derived data are those that represent a significant indicator related to 

customer behavior in the real world [6].  Some of the derived data types are: total value, 

average, min, max, ratio etc. 

 

In this work the derived data is calculated based on transaction data of the customers for 6 
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consecutive months. Some of this data are their categories are displayed in Figure 1. 

Other attributes might be helpful as well for tariff plan analysis, but building the model based 

on large number of attributes reduces the efficiency of mining outcome. That’s why in this 

phase, after understanding the role of each data, we have selected only the ones with the 

highest impact in tariff plan analysis.  

 
Figure 2:   Customer Data Categorization 

 

4.  Data Preparation 

After having defined the attributes that will be used for building our model, we need to 

collect data records which are stored in different formats and locations; select out of them the 

attributes that are useful  

for our work; integrate the selected data in the same data source; clean the data in order to 

avoid inaccuracies in data mining outcome; process the data and derive statistics which are 

necessary for our analysis; transform the data  in a suitable format for the mining techniques 

that we will use. All these processes are part of data preparation phase, which is very crucial 

for our work and has big impact in the accuracy of the model that will be built.  The process 

flow of data preparation phase is shown in Figure 3. 

 

1

Data Collection

2

Data Selection

3

Data 

Integration

4

Data Cleaning

5

Data 

Processing

6

Data 

Transformation

 
Figure 3:  Process flow of data preparation phase 

 

4.1. Data Collection 
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As it was decided in data understanding phase, the data that will be used in this work consists 

of customer and transactions data of postpaid customers for 6 consecutive months. In order to 

have available data for evaluating the model, different from the datasets that will be used for 

training and testing it, we do not select data of the last 6 months. Sometimes the required data 

resides in different servers; sometimes it is stored in different formats as xml, .txt, .xlsx, .mdf, 

.dbf files. 

Accessing data in different locations and with different formats would reduce significantly 

the performance of our model and put in risk the outcome of data mining. Therefore this data 

need to be collected in the same server and transformed in the same format. For this purpose 

we have developed and used ETL (Extract, Transform, Load) tools. 

 

4.2. Data Selection 

The collected data consists of very large number of attributes. In data understanding phase, 

not all these attributes are estimated as necessary for our work. Therefore we analyze 

different tables and their relationships, in order to identify the tables from where to retrieve 

the attributes of our interest and how to integrate them together. Some of the required 

attributes need to be derived based on processing of some original data. For such cases, in 

this phase we identify where to retrieve the reference data that is required for further 

processing steps. 

 

4.3. Data Integration 

The selected data resides in different databases and tables. Managing and processing this data 

among very large number of records is very complicated process which causes significant 

delays in data preparation phase. Therefore, in this phase, the data attributes of our interest 

are extracted from the original databases and inserted to new databases that we have 

designed. The new databases contain only data records consisting of combination of relevant 

attributes for our work. Timestamp of the selected attributes is an important detail that is 

reflected in the new databases as well. 

 

4.4. Data Cleaning 

Selected and integrated data records have data quality problems. They might be synthetic or 

semantic problems. The former ones are related to format of the data and missing values. The 

later ones are related to data redundancy, meaningless and inconsistent values. For resolving 

these problems we have applied data cleaning techniques incorporated in Rapid Miner tool, 

like replace missing value, replace values, set role, sample, filtering out etc. Based on 

different scenarios, the missing values are replaced with reasonable values as mean, average, 

mode etc. or they are filtered out of the subset that we have used for our observations. 

Inconsistent values are being detected and replaced as well. After this process the data is 

ready to be processed in order to derive the required statistical variables for our model. 

 

4.5. Data processing 

The data that is estimated as relevant for our analysis falls into two main categories: 

- Original data that is stored in the systems in suitable format for analysis 

- Derived data that is generated based on calculations over original data 

So far, we have collected selected, integrated and cleaned data of the first category and data 

that serve as reference for deriving data of the second category. Data of the second category 

are usually statistics that are generated through mathematical and statistical methods. In this 

phase all the relevant derived data is generated. 
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4.6. Data Transformation 

After derivation of statistical data, all the relevant data for our work is generated.  

The consolidated data is stored in different databases that we built during integration phase. 

In order to provide rapid access to pre-aggregated data and to support the customer behavior 

analysis, this data need to be organized in well structure data mart. This data mart will 

integrate data from all relevant sources. The higher level of data aggregation will reduce 

query execution time and improve the performance of the data mining model without 

neglecting any important information. 

Some of the data mining techniques that will be used during modeling phase have restriction 

on the data type of the inputs that they receive. Based on these restrictions, during this phase 

some of this data is transformed to eligible format. This conversion is performed by data 

transformation techniques that are incorporated in Rapid Miner tool as nominal to numerical, 

date to numerical, text to numerical etc. 

 

5. Modeling  

In the integrated data mart that we built during data preparation phase we collected real data 

of 74134 postpaid customers. Before we start modeling phase, we split the dataset into three 

subsets: training set, testing set and evaluation set. Training set is used to build the model. 

The testing set is used to refine the model. Evaluation set is used to evaluate the accuracy of 

the refined model. The number of records in each subset is almost the same and each record 

belongs to only one of these subsets. Training and testing set contain data generated within 

first 6 consecutive months, while evaluation set contains data generated within next 3 

consecutive months. Each subset contains data of customers from all tariff plans.  

Building the model based on all the data attributes that are selected in data preparation phase, 

would reduce the performance and accuracy of the model. Therefore, in Rapid Miner tool we 

retrieve all the dataset, set the role of Tariff Plan attribute as “label” and apply Weight by 

Information Gain technique [7] in order to identify the attributes with the greatest 

contribution in defining the tariff plan of the customers. The model built for this purpose is 

shown in Figure 3.  

Based on the output of this model it results that the attributes with the highest information 

gain, (greater than 0.3) for defining the tariff plan are: 

 

- Average of monthly total invoice 

- Average of monthly usage for CUG calls, on net calls, on net SMS, CUG SMS, off 

net SMS, GPRS 

- Average of monthly amount charged for On Net calls, international SMS 

 
Figure 3:  Model in Rapid Miner for weighting the Information Gain of each attribute  

 

This is the set of attributes that we will use for building our model. 
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In the training set, customers of the same tariff plan are grouped into clustered based on 

similarities of above mentioned attributes. During this clustering process, some clusters with 

very small number of records are identified. The data of these clusters is obviously not 

similar to the data of other large clusters. 

In other words these customers have different behavior from the majority of the customers of 

the same 

tariff plan. They are behaving as outliers for this cluster. This is a good indicator to let us 

build the assumption: “These customers are assigned to the wrong tariff plan”. The results of 

clustering model for a specific tariff plan are shown in Figure 4. 

 

 
Figure 4:  Output of clustering model for a specific tariff plan  

 

The clusters with potential outlier data are displayed in red color. Based on our assumption, 

this data belongs to customers assigned to the wrong tariff plan. 

In order to find the appropriate tariff plan for the identified outliers we have followed two 

different approaches: 

a) We re-cluster a sample of dataset consisting of data from all the tariff plans including 

the identified outlier data. These ‘outlier’ customers have different behavior from the 

rest of the customers belonging to the same tariff plan. Therefore, our expectation is 

that after re-clustering, these customers will be grouped in the same cluster with 

customers from another tariff plan. The last tariff plan assigned is supposed to be the 

appropriate tariff plan. 

b) The identified outlier data of each tariff plan is reclassified by using the classification 

technique of Decision Tree. Initially the classification model is trained and tested in 

two different sets. Based on the evaluations, the model predicts correctly the tariff 

plan in 90% of the cases. After reaching satisfactory prediction accuracy, we use this 

model to predict the tariff plan of outlier data. We have built two versions of the 

model and have evaluated the results. 

 

6. Evaluation 

The results of the models that we have built are compared with respective customer data in 

evaluation dataset, for next 3 consecutive months. During the last 3 months, for one customer 

that is identified as ‘outlier’ in our model, one of the following events might have happened: 

Change of tariff plan; Due to his dissatisfaction his complaints or unpaid debts might have 

been increased; He might have already churned etc. These are some of pattern behaviors that 

confirm the necessity of changing the tariff plan and are used as reference for evaluating the 

results of our model.  

In case of tariff plan change within the last three months, we used the confusion matrix to 
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compare the actual and predicted tariff plan values. According to this comparison, it results 

that the second model, built by combination of clustering and classification data mining 

techniques, has almost 20% higher prediction accuracy than the first model, built only by 

clustering technique. Moreover, the second model completes its execution in shorter time 

compared to the first model. 

In case of other scenarios, when the customer might have already churned or his 

dissatisfaction is increased, the prediction of necessity for tariff plan change is classified as 

accurate prediction; otherwise it is classified as incorrect one. 

 

7. Conclusions  

From this study, it is observed that customer behavior analyses are very important for 

managing the customer portfolio and preventing the customer churn. This paper introduced 

how to use clustering and classification techniques of data mining, in order to identify the 

customers that are assigned to the wrong tariff plan and predict the appropriate one. This is an 

important process in preventing customer churn.  Based on evaluation results, it is concluded 

that combination of clustering and classification techniques generates more accurate and 

efficient models, compared to models generated by only one type of data mining techniques. 

 

8. Future Work 

The focus of this work was the process of wrong tariff plan assignment as one of the key 

reasons of customer churn. Our intention as future work is to analyze the other reasons of 

customer churn and build similar models for identifying and preventing such phenomena. In 

the future models, more combinations of data mining techniques will be applied, refined and 

evaluated till the model generates satisfactory outcomes.  
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Abstract 

Different donors as the World Bank, GTZ, the Italian Government and others give the 

Albanian government foreign grants a part of which goes for the regulation of Albanian 

infrastructure, construction and reconstruction of rural roads, urban schools, water 

supplies. Their goal is that these funds through project data, to bring socio-economic 

impact in the area where applied. Our article deals with the empirical evaluation of this 

impact. To achieve this assessment build suitable mathematical model relying on known 

methods. After we built the model explain how we apply this model in a concrete, 

empirical calculation of the impact in bringing in a certain area of a rural road. This 

model will also be used for other projects. The results of this model can be used efficiently 

for the evaluation of any other project. This implementation has the interest of executive 

agencies that deal with the expenditure of donor funds for infrastructure projects. 

 

Keywords: World Bank, Impact, Infrastructure, Executive Agency, Rural Zone, Foreign 

Grants 

 

1. Introduction 

In this article will try to assess the socio-economic impact of the construction or 

reconstruction of a rural road. This article is of interest to communities that use of the 

Albanian Government funding to foreign donors that the country's infrastructure regulation. 

These funds are managed by the Executive Agencies such as ADF (Albanian Development 

Funds) etc. It is the duty of these agencies to submit before the donor community and socio-

economic impact of projects that are funded. An economic impact is so Cost-Benefit Analysis 

(CBA). But most of the external costs are not included in recent studies (eg, Kelvin, 2000; 

Talvitie, 2000; Brathen and Hervik, 1997), which ignore the benefits that brings a 

communities road where it crosses roads. To assess the impact of sub should see how 

intertwined are the stakeholders. In general, the construction or reconstruction of a rural road 

can save you time travel to road users and to promote business activities around the area 

where the road crosses it. In principle, where people not only honored this way but also 

benefit residents in its vicinity are unable to benefit by promoting their business activities. 

However, there are interest groups such as environmentalists who reject the construction of a 

road as this would bring air pollution or damage to the fauna of the country. Conflict is set at 

the moment. Cost-Benefit Analysis (CBA) is the most common way to reconcile these 

conflicts of interest and to determine whether or not the plan is implemented. To evaluate an 

infrastructure project, it is necessary to be done about comprehensive analysis.  

Nakamura (2000) first brought up the idea of fully economic evaluation, which includes not 

only financially measurable effects but also effects non-cash or non-material. 

Consequently, the full economic evaluation is crucial to include environmental and social 

impact, compared with traditional analysis calculating cost - benefit. 
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2. Problem the construction of a rural road 

Construction of a rural road in environmentally sensitive areas of evaluation include some 

issues that are quite different from a normal infrastructure project infrastructure 

2.1 Interest Groups and Effect 

Stakeholders who will use the built road can be classified into three types: road users, 

communities along the route, and public sectors (Lee Jr., 2000; Morisugi, 2000, Quinn, 2000; 

Rothengatter, 2000). On the other hand, the possible effect of the use of rural road includes 

five dimensions: road use, environment, regional economy, the project cost, and the cost of 

public service. For each dimension, several factors are composed, as shown in Table 1. 

 

Table 1: Effects and Interests Group Matrix 

Effect 

Interests Group 

Road Users Water 

Users 

Public 

Sector Residents Not-residents 

Road Use 

Time saving + +   
Vehcile operating cost 

saving 
+ +   

Accident reduction + +   

Environment 

Air pollution - -   
Water pollution - - -  
Noise - -   

Regional 

Economy 

Employment, income 

and property value 

increase 

+    

Project cost Construction Cost    - 
Maintenance cost    - 

Public 

service cost 
Waste disposal    - 

Note: ‘+’ refers to benefits, ‘-’ refers to costs, and blank cells refers the neutral impact 

 

For road users, saving time, saving operational costs and reduce vehicle accidents are 

positive. Some may judge that the construction of a new road has a negative effect on the 

reduction of accidents and many others believe that a new road signage within European 

standards will make the community safer accident (TNEEB, 2004). On the other hand, the 

community and the region, which represents the area where the road will be constructed 

having a traffic flow car dealerships will pollute the air and water. Will increase noise near 

the road. These environmental factors will have a negative impact. In addition, the regional 

economy will be promoted including more employment opportunities, increase revenues, and 

increased property values. 

For the public, the project cost and the cost of public service have a negative impact as funds 

for road construction and maintenance is removed from public sector funds. The cost of 

reducing waste will be reduced. 

Road users are further classified into two subgroups: Residents and non-residents. 

Construction of a new road directly affects the residents of the rural area for which is being 

built, but has no direct impact on non-resident of the area residents. For both these subgroups, 

road use has a positive effect as do the exchange of agricultural and livestock products. So 

improve the economy of their area. 

 

3. Fully mathematic evaluation model 

The fully mathematic model is developed on this section to evaluate the difference of the 
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interchange use between with and without reconstructed as shown in Table 2. The monetary 

value for each factor in the dimensions is going to be calculated that will be further explained 

in the following analysis; thereafter, the difference between two alternatives for each factor 

can be directly derived. Consequently, the alternative 1 (The reconstructed road without) is 

more preferred if the summation of the last column is positive while the alternative 2 (The 

reconstructed road) is more preferred if the summation of the last column is negative. 

 

Table 2: Notation and Evaluation Matrix 

Effect 

The reconstructed 

road without 
(A1) 

The 

reconstructed 

road 
(A2) 

Δ 
(A1-A2) 

Road Use 

Time saving (TS) TS1 TS2 ΔTS 

Vehcile operating 

cost saving (VO) 
VO1 VO2 ΔVO 

Accident reduction 

(AR) 
AR1 AR2 ΔAR 

Environment 

Air pollution (AP) AP1 AP2 ΔAP 
Water pollution (WP) WP1 WP2 ΔWP 
Noise (NS) NS1 NS2 ΔNS 

Regional 

Economy 

Employment, income 

and property value 

increase (RE) 

RE1 RE2 ΔRE 

Project cost Construction Cost 

(CC) 
CC1 CC2 ΔCC 

Maintenance Cost 

(MC) 
MC1 MC2 ΔMC 

Public 

service cost 
Waste disposal (WD) WD1 WD2 ΔWD 

 

3.1 Monetary Evaluation for Non-Environmental Effect 

We first evaluate the non-environmental effect of freeway interchange use either without or 

with regulations. The non-environmental effect includes four dimensions: road use, regional 

economy, project cost and public service cost. 

 

Road Use 

One of the major effects of interchange use could contribute to the convenience of road use. 

In this paper, time saving, vehicle operating cost saving and accident reduction are the three 

types of effects to be evaluated. 

 

1. Time Saving 

Δ TS for the non-resident road users could reduce travel time by utilizing the interchangeuse 

while no regulations are applied. 

 

 ΔTS = mij*Dj * ΔS * VT   (1)  

Where: 

 ΔTS = annual cost saving due to reduce traveling time 

 Tmij  = trips of trip purpose i by mode type m at time period j 

 Dj    = days of time period j 

 ΔS   = time saved between A1 and A2 

 VT   = the value of travel time 
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Daily trips are partitioned into weekday group and non-weekday group. In addition, two 

typesof trip purposes and two types of mode types are classified. 

i = trip purpose  i = 1 means passengers stopping off in local en route to another 

destination 

i = 2 means passengers making the journey specifically to visit 

local 

j = time period   j = 1 means weekends and public holidays 

j = 2 means weekdays 

m = mode type   m = 1 means passenger cars 

m = 2 means coaches 

 

2. Vehicle Operating Cost Saving 

Vehicle operating cost saving includes time and income dependent costs of vehicle operators, 

mileage-dependent depreciation, mileage dependent running costs (fuel, tires). The reduced 

travel distance could save the vehicle operating cost. Δ VO for the non-resident road users 

could reduce travel distance by utilizing the interchange use while no regulations are applied. 

We denoteΔ K as the travel distance saved between A1 and A2. 

 

ΔVO = mij * Dj * ΔK * COm   (2) 

 

where: 

Δ VO ＝annual vehicle operating cost saving 

Δ K = travel distance saved between A1 and A2 

COm =the cost of the traveling distance saved by mode type m 

 

3. Accident Reduction 

The accident cost is mileage-dependent. The interchange use without regulations could divert 

traffic to safer road types as discussed above. Δ AR for the non-resident road users could 

reduce accidents by utilizing the interchange use while no regulations are applied.traffic to 

safer road types as discussed above. Δ AR for the non-resident road users could reduce 

accidents by utilizing the interchange use while no regulations are applied. 

 

ΔAR = mij * Dj * ΔK * ACm   (3) 

where: 

ΔAR = annual cost saving from reduction in accidents 

ACm = the accident cost saved by mode type m 

 

Employment, Income and Property Value Increase 

The additional passengers are encouraged to visit local places with the interchange would 

bring economic benefits to the area including more employment opportunities, income 

increase and higher real estate values. Those improvements are directly derived from the 

consumption of non-resident road users while the size of the local economy is small such that 

the multiplier effect would not operate to any significant extent. For the purposes of this 

study, therefore, the increase in income from the non-resident road users is used to measure 

the economic benefits with the use of the interchange. Δ RE results from increase in annual 

revenue from the non-resident road users. 

 

ΔRE = ij * Dj * CSi    (4) 

Where: 
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 ΔRE = increase in annual revenue from passengers 

 Vij   = trips of trip purpose i at time period j 

 CSi = consumption by the passengers i 

 

Project Cost 

The project cost comes from the construction cost and the maintenance cost. 

1. Construction Cost 

The difference between A1 and A2 for the construction cost is denoted with Δ CC . 

2. Maintenance Cost 

The freeway surface is more likely to be deteriorated with the introduction of additional 

traffic flow from the release of regulations for the interchange use. The maintenance cost of 

the freeway resulted from the interchange use will increase. We denote ΔMC as the 

maintenance cost and ΔMS as the difference of the maintenance cost between A1 and A2. 

 ΔMC = L * ΔMS       (5) 

where: 

ΔMC = annual maintenance cost 

L    = length from the intercgange to local downtown 

ΔMS = the difference of maintenance cost between A1 and A2 

 

Public Service Cost 

The spending on waste disposal for the local government is going to increase due to 

additional visitors. We define ΔWD as the increase cost of waste disposal and  ΔWj as the 

increase of the volume of waste produced at time period j. 

 

ΔWD = j * Dj * CW    (6) 

Where: 

 ΔWD = increase in annual cost of waste disposal 

 ΔWj = increase in the volume of waste producet at time period j 
 CW = cost of waste disposal 

 

3.2 Monetary Value of Environmental Impacts 

Elicitation 

The contingent valuation method is a simple, flexible non-market valuation method and has 

been widely used in cost–benefit analysis and environmental impact assessment 

(Venkatachalam, 2004). We use a double-bounded dichotomous choice (DB–DC) approach 

(Alberini et.al, 1997) to estimate the contingent valuation (CV) for air pollution, noise and 

water pollution. Within the questionnaire, respondents are asked if they would bewilling-to-

pay a specific amount (‘yes–no’) in support of an environmental good; if the answer is “yes”, 

then a follow-up question with a higher amount would be raised. On the contrary, if they 

refuse the initial bid then in the second round they will be asked for a smaller amount. 

The proposed evaluation model is anchored in the willingness-to-pay responses to such 

dichotomous choice questions. The underlying idea reflects the respondent evaluation of his 

utility within two stages: with and without control plan. If they think that their CV for the 

described scenario exceeds the stated bid, they would accept to pay; otherwise they would 

reject. The observed respondent’s decision upon the two bid amounts is offered to them in 
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sequence as a proxy variable for the unobserved CV ( CV t ). For each respondent, four 

possible response outcomes is faced: “yes–yes”, ”no–no”, ”yes–no” and ”no–yes”. The 

complete elicitation procedure is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Survey Elicitation Question: Double Dichotomous Choise Format 

 

Estimation of CV 

Model coefficients are estimated using maximum likelihood techniques (Barton, 2002). The 

log-likelihood function for the DC–DB model is defined as follows: 

lnL = I0lnF(0)+Innln[F(A1), F(0)]+Iny ln[F(A), F(At)]+Iyn ln[F(Ah),F(A)]+Iyy ln[1,F(Ah)]      

(7) 

Here I is an indicator function taking the value of one when responses are in relevant 

category (y=‘yes’, n=‘no’, 0=true zero); otherwise, zero. In addition, F is the chosen 

cumulative density function. In this study the lognormal and truncated normal distributional 

assumptions as the selected treatments of zero CV were tested. The CV estimation is 

identified as  

lognormal: E[W] =    (8) 

truncated normal: E[W] = μ + σ   (9) 

where E[W] = expected CV; μ = location parameter; σ = scale parameter; ϕ = 

standard normal p.d.f; Ф = standard normal c.d.f. 

 

Since air pollution and noise is a kind of regional environmental pollution, passengers only 

can feel when they stay there. Therefore, it is necessary to convert time of visitor stay into 

“man-days” equivalence. The stay time is different by the difference of trip purpose. We 

define MD as the number of man-days spent by non-resident road users and Ei as the NO YES 

NO YES NO YES initial bid increase bid decrease bid yes, yes yes, no no, yes no, no average 

days of per stay for trip purpose i. 

 

 MD = ij * Dj * Ei    (10) 

where: 

 MD = the number of man – days spent by non resident road users 

 Ei = average days of per stay for trip purpose i 

initial bid 

increase bid decrease bid 

yes, yes yes, no 

 
no, yes 

 
no, no 

 

YES 

 
NO 

 

YES 

 
YES 

 
NO 

 

NO 
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4. Conclusions 

1. The benefits obtained from regional economy and the costs generated from the 

environment effect are the two crucial items in the evaluation process of the freeway 

interchange use. In addition, the effect of the vehicle operating cost saving is the most 

positive within the road use dimension while the effect of the water pollution is the 

most negative within the environment dimension. 

2. As regards the benefits to individual interest groups, all of the positive benefits from 

the regulation release would accrue to road users while the negative benefits would be 

borne by the water users and by the public sectors 

3. The use of fully economic evaluation approach can throw more light on the conflicts 

between interest groups, but it cannot, in and of itself, solve the problems that 

underlie these conflicts. Many countries have established a platform for interaction 

and communication between interest groups (Habermas, 1989). Working through this 

platform, individual interest groups can bargain with one another on the basis of their 

own opportunity cost, lobbying other interest groups to agree to their proposals, and 

thereby achieving an equitable distribution of benefits between interest groups. This 

mechanism could also be used to resolve cases where the needs of local economic 

development and the needs of environmental protection come into conflict. 
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Abstract 

The assessments of business climate situation have drawn the attention of domestic and foreign 

investors, policy-makers, central banks and researchers, international and national institutions. 

The compilation’s approach of the business climate indicator addressed in this paper, try to 

revisiting the previous one dating since 2006. Based on the methodology applied by CES Ifo 

(Munich) and using as raw data the firms’ qualitative assessments regarding the current and 

expected economic situation this study covers the period Q1:2003-Q4:2012 and three branches of 

the economy (industry, construction and services). Statistical and econometrical analyses of the 

data set from businesses survey are helpful for obtaining a new quantitative series of BCI for the 

Albanian economy. Empirical results for reliability of survey variables, causality and relationship 

between BCI, real GDP and Output Gap support the BCI’s power for signalling the tendencies of 

economic activity in the near future and before the official GDP publication. 

 

Keywords: Ifo Business Climate Index, Internal Consistency, GDP Forecasts, Granger Causality 

test, Linear Correlations.  

 

1. Introduction 

Publications regarding the assessments on economic conditions’ in which businesses develop 

their activity, have drawn the attention of policy makers, national and international 

institutions, domestic and foreign investors, non-governmental organizations, financial 

consulting and market studies agencies, researchers and academic institutions. In line with 

increasingly needs of the public for reliable, consistent, certified and timely information, the 

number of interest groups that want to have assessments for the businesses economic activity 

is growing. This tendency was emphasized during the recent financial markets crisis (2007-

2008), followed by the debts crisis in different EU economies, since 2008-2009. In times of 

crisis the macroeconomic projections in medium and long term, are associated by additional 

risks, because of high economic uncertainties for the future. For these reasons the evaluation 

in real time and accurately the economic situation in different countries and regions and the 

degree of their exposure to the risks which directly affect their macroeconomic and financial 

stability are very important. Following the economic developments, the assessments of their 

dynamics, the selection of information which signals the future developments in the most 

appropriate way, constitute challenges for economists, domestic and foreign investors, 

forecasters and policy makers, especially in periods of increased economic uncertainty. 

Their attention in evaluating the situation and degree of economic freedom in order to 

develop the business activity in a particular country or region focuses on different documents 

and reports like those named "Doing Business" [1]. However, these reports are produced 

based on the information of previous years. The assessments are in scoring form and scale 

variables that enable the ranking of countries. This approach shows whether a country is in a 

higher or lower position, in comparison with other countries and over the years, regarding the 

basic elements of "Doing Business". The individual and aggregate indicators of the annual 

                                                 
1 Senior Economist, Monetary Policy Department, Forecasting Unit, Bank of Albania.   

The views in this paper are those of the author and do not necessarily reflect those of the Bank of Albania. 
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reports "Doing Business" are useful for comparison, assessments and research purposes. 

They take into consideration even the countries’ specifics generating the direct and indirect 

assessments for risks’ countries which are very useful for potential investors, national and 

international rating agencies etc. 

But, the economies of different countries are under the pressure of structural changes and the 

past developments could not always be able to reflect the dynamics of the current ones and 

the effects of structural changes. Assessments in real time are performed not only based on 

the analysis of indicators published by the national statistical institutes and agencies (hard 

data), but also exploring the indicators resulting from confidence businesses surveys (soft 

data). Among them the attention of the public in general is focused on the economic tendency 

and the business climate indicators which are generated in aggregated forms from business 

confidence surveys balances. 

This article seeks to explain in the next section the advantages of using business climate 

indicator (BCI) and the reasons behind its revision. The second section describes briefly the 

methodological steps for the construction of BCI. In the third section the internal consistency 

test results guide to optimize the selection of the most reliable surveys’ variables which will 

be included in calculations of BCIs’ versions. In the following section I report the BCI results 

comparing with quarterly GDP developments. An analysis of correlation and causality over 

time between GDP and output gap on hand and the new BCI on the other one support the 

utility of this indicator in economic analysis and GDP short term forecasting. In the fifth 

section the main findings of this research are summarised highlighting the spaces for further 

researches in this field.  

 

2. Briefly on Understanding of the BCI’s Advantages 

Articles, working papers, discussion materials and methodological studies [2], European 

Commission [3] and Ifo Reports [4], over years have treated the importance of the BCI. 

Meanwhile the spreading of the business confidence surveys in many countries, new 

developments in using indicators, like BCI, the intensification of efforts for improving their 

compilation as well as their involvement in the analysis and short-term projections, especially 

during the last decades, testify their advantages in signalling the turning points in the 

economic cycle, during the current and future periods. In this regard, compared to official 

data on the same variables or similar ones, business survey data are more timely available. 

For this reason they can be used as complementary to the official statistics by the economists, 

researchers, forecasters and policy-makers. Due to their qualitative nature, survey questions 

can be used to obtain information that is hard to capture by conventional statistics such as 

information on capacity utilization and expectations of firms in general. This type of 

information enables users to look beyond statistics contributing to create a realistic picture of 

what is happening and what is expected to happen in the economy. In general, survey data 

can be used for two main purposes: turning point analyses and short-term forecasting. The 

main reason behind the popularity of survey data is their success in identifying and 

anticipating turning points in the economic activity. Turning point analyses seeks to assess 

and anticipate developments in the economic activity and survey data are believed to be a 

good input to perform this type of analysis. They collect information about early steps of the 

production process such as new orders, future volume of exports, construction and services 

activities, employment and prices of products etc. In the last few years, information from 

business surveys has been used as an input to models for nowcasting and forecasting 

quarterly GDP [5].  

Qualitative information regarding past, current and future activity, from business confidence 

surveys are transformed to quantitative ones (balances). Specific methodologies and 

economic analyses enable to summarize the signals from simple balances into aggregate 
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indicators. They can be interpreted as quantitative indicators or indices. One of the most 

useful which combines current and forward-looking information from a meaningful range of 

balances is business climate indicators (BCI). In general, BCI is calculated in order to receive 

a timely composite indicator for the main economic activities. In Albanian case, composite 

indicators are calculated to obtain timely information about the current economic 

developments and to provide inputs for the short-term real economy forecasts for industry, 

construction and services sectors. A new assessed alternative of the BCI is proposed in this 

article, renovating the old version presented at the study of Çeliku and Shtylla [2]. It is still in 

line with Ifo BCI methodology [4] trying to combine information in a more appropriate way, 

from three economic branches. 

Why revisiting the BCI calculation?  

Because of extended confidence surveys series with new data. Since 2008-2009, the quarterly 

GDP data in real terms have become available for the public. This enables the analysis of the 

relationship between BCI and GDP series. Despite the publication of real GDP, the data are 

released with considerable delay. Policy decision makers in general and in the Central Bank 

(BoA) in particular need precise, timely and comprehensive statistics as a basis for their 

judgment and decisions. For this reason business confidence survey series in general and the 

BCI particularly, aim to fill some of the statistical gaps with timely, relatively reliable and 

comprehensive qualitative information about developments in the main economic sectors in 

Albania, namely, industry, construction and services.  

 

3. BCI Construction Methodology 

In principle leading indicators and BCI are aggregated in successive phases. Common 

aggregation methods are the individual weighting and the aggregation weighting techniques. 

For the individual weighting method, one weight is assigned to each respondent to reflect the 

relative importance of their answer in the sample [6]. As it is explained in [2] the BCI in the 

Albanian case is calculated for each sector, as the sector is the first stratum used in setting the 

sample. The balances for selected questions and each firm are weighted by 1, since the 

interviewed firms are by definition the largest ones so they are assumed to have equal 

importance in the sector. Also the internal consistency analyses support the same importance 

of the questions selected for calculating sectorial BCI. The calculation of the aggregate 

indicators for coincident and expectations questions is based on the observed developments in 

the individual balances. The current alternatives of calculating BCI are taking into 

consideration a larger number of balances compared to that presented in 2006 paper. For 

industry and construction branches the arithmetic mean of the 6 most important variables are 

calculated for current situation: overall economic situation, the firm situation, production, 

demand, employment and financial situation. For expected situation 5 balances have been 

involved in the calculation of the mean. For services sector, 5 and 4 balances are used for 

calculating the respective means. As a result, two similar series were obtained for each 

branch: the current business climate indicator (BCICB) and the expected business climate 

indicator (BCIEB), where “B” indicates branches (Industry (I), Construction (C) and Services 

(S)). 

After this step the six obtained series, can be used for calculating the BCIB,t, for each branch, 

combining the average of balances in current and expectations terms, where “t” indicates the 

quarter. In order to calculate the BCIB,t the geometric mean of the current and expectation 

series of BCI for each branch is used as in following  formula: 

 

BCIB,t = (((BCIB,C,t+200)* (BCIB,E,t+200))1/2)-200  (1) 
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This methodology, also applied by the Ifo Institute [5], was followed from the BoA till 2006 

only for 2 sectors and for a smaller range of balances at the sectoral level [2].  

The next step consists of calculation of BCI for the economy (BCIE). In this respect, firstly it 

is needed to calculate the BCI for the economy, in current and expectations terms (BCIE,C) 

(BCIE,E), respectively. In order to obtain the above series, an arithmetic weighted average is 

applied.    

Firstly is calculated the BCIE,C, using the series of for each branch (BCIB,C) and weighted 

them by their respective shares in GDP for each quarter. Secondly, in the same way, it is 

calculated the (BCIB,E), aggregating the BCIB,E,t by the same weights. As a result of this step 2 

series are obtained at economy level: BCIE,C and BCIE,E. 

Finally, both components are combined in a single indicator, for calculating BCI at the 

economy level (BCIE), based on geometric mean, following the formula (2): 

 

BCIE,t = (((BCIE,C,t +200)*(BCIE,E,t +200))1/2)-200  (2) 

 

Based on statistical technics the BCIs are transformed into index values, where selected 

balances are normalized to the average of a base year. Currently, as a base year is used 2005, 

the same as in real GDP series, published at constant prices of 2005=100.  

 

4. Results of Internal Consistency  
The revision of the BCI construction methodology, in the case of businesses confidence 

surveys of the Bank of Albania realized in collaboration with the INSTAT2, was carried out 

on the richer data series compared with the previous analyse. It consists of: (i) a longer time 

series (2003-2012), versus the previous one (2003-2006); (ii) in more complete sectorial 

coverage, because in the final aggregation of BCI series according to the branches, the branch 

of services was included, whereas previously for technical reasons were included only 

industry and construction; (iii) in the proposed version of BCI the most recent publication 

GDP data was considered relating the weighting process. As a result, the weights are variable 

and reflect the structural changes of the economy. In the former calculation of BCI, weights 

for each branch do not change over time, because of lack information; (iv) economic analyzes 

of BCI series can be performed comparing with quarterly GDP changes and output gap 

series, which were absent in the previous study; (v) the statistical and econometrical tests 

regarding internal consistency, correlations and causality can be performed based on longer 

data series than in the first study, increasing the statistical significance and their reliability.    

In order to construct an optimal BCI indicator for the economy it is important to test the 

internal consistency of the survey data for each branch, thus ensuring a satisfactory degree of 

reliability of BCI. The internal consistency coefficient is a psychometric measure that is 

widely used to assess the reliability of survey results. A statistically acceptable internal 

consistency coefficient for several variables points to data reliability. The test of Cronbach’s 

coefficient alpha (α) [7] is used for qualitative variables that are identified through a specific 

and the same scale for all variables involved in this testing procedure: in general, in business 

confidence surveys the answering modalities for qualitative questions are: 1, 2, 3, 

respectively to responses expressing increase, no change and decrease between quarters for 

different aspects of the economic activity of firms. The acceptable interval of α for surveys 

data is 0.7 ≤ α < 0.8. Higher values of α (0.8 ≤ α < 0.9; 0.9≤α ≤1.0) indicate good and 

                                                 
2 For more details see the information in the links in Albanian and English versions, respectively:  

http://www.bankofalbania.org/web/Kalendari_i_Vrojtimeve_te_Bizneseve_dhe_te_Konsumatoreve_5317_1.php  

http://www.bankofalbania.org/web/Publication_Calendar_Business_and_Consumer_Survey_5317_2.php?kc=0,

22,15,1,0 . 
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excellent reliability level, respectively meanwhile smaller ones (0.6 ≤ α < 0.7; 0.5 ≤ α < 0.6; 

0.0≤α < 0.5), signal questionable, poor and unacceptable reliability level, respectively. 

The Cronbach test is applied for a different number of variables which together explain the 

business climate of each firm. For this reason the variable “business situation/firm situation”, 

is excluded from the list of variables in this test. The individual variables, which express 

different aspects of economic activity (firm situation), including that of “overall economy 

situation” are considered in the testing procedure. After numerous tests the cases with highest 

Cronbach’s coefficient α were selected. Behind the results (Table 1) are the combinations of 

4 variables for current and expected situation in industry and construction branches3. 

Meanwhile for services 4 and 3 variables gave the highest values of α, for current and 

expected situation, respectively4.  

The “α” coefficients increase when the business situation of firm is added to the group of 

variables, showing that variables capture specific aspects of the overall climate of firms. 
 

Table 1: Results for internal consistency tests 

Years 
Current Quarters Expected Quarters 

Industry Construction Services Industry Construction Services 

2008 0.712 0.807 0.522 0.648 0.775 0.640 

2009 0.817 0.823 0.626 0.791 0.771 0.580 

2010 0.811 0.600 0.649 0.786 0.820 0.649 

2011 0.805 0.832 0.704 0.808 0.839 0.642 

2012 0.817 0.816 0.716 0.750 0.778 0.534 

Source: Author’s calculations 

 

Comparing the latest Cronbach’s coefficient α test with those presented in Çeliku & Shtylla 

[2] for 2003-2006 period5, the higher level of α values suggest a new selection of significant 

variables for economic activity of industry, construction and services firms. The internal 

consistency is particularly high for the industry and construction branches in current and 

expected quarters, ranging from acceptable to good level of coefficient. In comparison with 

the previous study, the gaps in coefficients between current and expected quarters are very 

small demonstrating more realistic business assessments from the production branches (0.784 

vs. 0.776, in average terms). The drop of α for the construction branch in 2010 may reflect the 

higher uncertainties of businesses operating in this branch of the economy on assessing their 

own economic and financial conditions.    

The services sector has a lower consistency coefficient than the other ones due to the more 

volatile nature of the activity. However, the increased internal consistency during last 2 years 

at the acceptable level supports the higher reliability of assessments from services businesses. 

The questionable consistency for the expected quarters from services firms, to some extent 

reflects the uncertainties surrounding the nature of this activity in a near future.  

Overall, the internal consistency analyses suggest a higher reliability of the survey responses 

compared to the results of the previous study for all branches. In particular, the narrowing 

gap between current and expected business assessments of production branches demonstrate 

a higher reliability on firms’ opinions in the near future quarters 

 

5. BCIs’ Results: Empirical and Economic Analyses   

Methodological steps explained in the previous section were followed for calculation of BCI.   

Different BCIs versions were obtained depending on the number of surveys’ variables 

                                                 
3 Variables: overall economic situation; firm demand; production of goods; employment (current and expected quarters);  
4 Variables for services in current quarters: overall economic situation; firm demand; employment; financial situation. In expected quarters: 

firm situation; firm demand; employment.   
5In [2], pg. 25, Table 4 (Tabelë  4).  
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involved in the calculation of BCIs at the sectorial level for current and expected situation 

(BCIBC or BCIBE). The size of the linear correlation between quarterly GDP growth rates and 

BCIs series is used as statistical criteria for selecting the most appropriate measure among 4 

versions of BCI calculations. The results presented at the Table 2 and Figure 1, indicate that 

the highest linear correlation coefficients with GDP quarterly growth resulted from second 

and third alternative, already suggested from the internal consistency tests. 
 

Table 2: Information used in BCIs calculations 

Alternatives Variables (Balances) 
Linear CorrelationCoefficients 

with quarterly GDP growths 

BCI_1 

Business Climate; Business Climate Expectations; Business 

Situation; Business Situation Expectations; Demand; Demand 

Expectations; Production; Production Expectation; Employment; 

Employment Expectation; Financial Statement 

0.51 

BCI_2 

Business Situation; Business Situation Expectations; Demand; 

Demand Expectations; Production; Production Expectation; 

Employment; Employment Expectation; Financial Statement 

0.57 

BCI_3 

Business Situation; Business Situation Expectations; Demand; 

Demand Expectations; Production; Production Expectation; 

Employment; Employment Expectation 
0.58 

BCI_4 
Business Climate; Business Climate Expectations; Business 

Situation; Business Situation Expectations. 
0.44 

Source: Author’s calculations 

 

Figure 1: BCI versions and quarterly GDP growths 
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Source: Author’s calculations.  

 

The selected version of the BCI_3 results helpful for analysing the GDP cycle component and 

the future output gap developments. The regression results demonstrate a significant positive 

relationship between the Output Gap with the lagged annual changes of BCI_3. The linear 

correlation coefficient between them (0.75), indicates that negative/positive output gap, could 

potentially be in line with the past decreases/increases of BCI_3 (Figure 2). This emphasizes 

the early warning importance of the business’ assessments in the Albanian case for economic 

climate activity.  
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                        Source: Author’s estimations 

 
Figure 2: Annual BCI_3and Output Gap  

 

The test results indicate a two-direction relationship between BCI and quarterly GDP growth 

rates (Table 3).  
Table 3: Pairwise Granger Causality Tests 

Sample: 2004Q1 2012Q4 

Lags: 2 

Null Hypothesis: Obs F-Statistic    Prob. 

(2) q_q_GDP does not Granger Cause BCC_3 33 6.70191    0.0222 

(1) BCC_3 does not Granger Cause q_q_GDP 18.9163    6.E-06   

                      Source: Author’s estimations 
 

The most significant direction consists of the leading role of BCI_3 with two quarters ahead 

for the quarterly GDP changes (see (1) in the Table 3). However, the second direction (see (2) 

in the table 3) is also significant, but it could be explained better in terms of medium and 

long-run developments. In some extent, the sustainable GDP growth rates predetermine a 

favourable business climate in the economy and vice versa. This is a similar situation with the 

recent economic debate regarding the relationship between GDP and credit growths, where in 

most of the cases a two direction relationship is verified. 

 

Turning back to our study, since BCI_3 is available two quarters before the publication of 

GDP, it could be used as a short-term prognostic indicator for the GDP growth rates. 

Meanwhile the role of sustainable GDP growth rates for economic business climate 

conditions in general, is more significant in a medium and long term prospective. 

 

6. Conclusions 
The importance of timely information regarding current and expected economic situation 

from the qualitative businesses’ assessments from the confidence surveys increased over 

time, particularly during periods with high economic uncertainties. For this reason 

constructing and standardizing an appropriate quantitative indicator from the qualitative 

information will be helpful in terms of actual economic analysis and short term GDP 

forecasting.  

In this regard the new BCI proposed in this article demonstrates suitable properties in order to 

signal the turning points in economic activity two quarter before the publication of the 

quarterly GDP. The statistical and econometrical tests regarding internal consistency, 

correlations and causality were performed based on longer and richer hard and soft data series 

than in the first study, increasing the statistical significance and the reliability of the BCI.  



Journal of Science, Innovation and New Technology Vol. 1, No. 7 – July 2013 

 

24 

 

 

However, further research on improving and testing this indicator should continue, especially 

in terms of increasing its power in short term forecasting GDP process.       
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Abstract 

The presence of technology in every aspect of our life has created a new global economy powered 

by ICT and driven by knowledge. While ICT has had a great impact on this “revolution” of the 

global economy, traditional teaching and learning paradigms have been shaken by the impact of 

ICT integration in education. Internet is the main driven force in this revolution. However there 

are millions of people who have no access to the global society because of a digital divide 

especially in developing and poor country. Does digital divide still exist in Albanian education? 

How is it affecting the integration of ICT in teaching and learning process? In this study we are 

trying to describe and measured the digital divide among the education institutions and find the 

answers of questions raised above. The study was conducted on the basis of a survey regarding 

usages of ICT in education, and the projects developed for improving the infrastructure and 

bridging the digital divide. On the other hand data are gathered to show the facts of real use of 

ICT in teaching and learning process.  

 

Keywords: ICT, digital divide, higher education 

 

1. Introduction 

Information and Communication Technologies are increasingly influencing the human 

interaction now days making difficult to live without them. Today, the impact of ICT has 

embraced almost every aspect of daily lives. Consequently, ICT had gained special 

importance in academic and research studies. The ever growing speed of communication has 

been evinced in the process of social changes of every society in general and the teaching and 

learning process in particular. Today the key problems are: How much access do students 

have to ICT? How do they use it? How could the process of teaching and learning be 

improved? Teaching and learning through ICT can be achieved if the necessary infrastructure 

exists.  

The focus of this study is the education system in Albania and the integration of ICT in 

teaching and learning process. In this context we have to consider economic and social 

situation that our country is. Albania is a developing country and there are many factors that 

have to consider before we will try to answer the question raised above.  

In the global information society, all information is transparent, and available to everyone. 

This picture, however, is a utopian view, especially in developing and poor country where 

there are a lot of people who have no access to, and probably will not have access in their 

lifetime, to the global society. Technology and especially the Internet have created a digital 

divide. The digital divide is a situation of information haves and information have-nots. A 

major contributor to the digital divide is poor education. So the problem is that if the digital 

divide is delaying the usage of ICT in education or the existing infrastructure is not suitable 

to make progress? 

In attempting to answer these questions, the authors are trying to describe and measured the 

digital divide among the public universities in Albania. The methodology employed was 

twofold. A literature review was conducted to develop a theoretical framework. A case study 

using the public universities in Albania highlights some of the issues regarding the digital 
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divide. The statistics for the case study are based on the findings of a previous study 

conducted at the public universities in Albania by authors in 2012. Data regarding the 

projects developed for improving the infrastructure and bridging the digital divide are also 

presented. 

 

2. Theoretical framework of digital divide 

The digital divide concerns the unequal access to and usage of new technologies. Manuel 

Castells defines the digital divide as ‘‘inequality of access to the Internet’’. Access to the 

Internet is moreover ‘‘a requisite for overcoming inequality in a society which dominant 

functions and social groups are increasingly organized around the Internet’’ [3]. Jan van Dijk 

who can besides Manuel Castells be considered as the most important theorist of the network 

society defines the digital divide as ‘‘the gap between those who do and do not have access to 

computers and the Internet’’ [8]. Pippa Norris sees it as ‘‘any and every disparity within the 

online community’’ [6], Ernest J. Wilson III as ‘‘an inequality in access, distribution, and use 

of information and communication technologies between two or more populations’’ [12]. 

Which types of the digital divide can be identified? Van Dijk and Hacker [9] argue that there 

are four types of barriers to access and the type of access they restrict:  

1. Lack of elementary digital experience caused by lack of interest, computer anxiety, 

and unattractiveness of the new technology (lack of “mental access”). 

2. No possession of computers and network connections (lack of “material access”). 

3. Lack of digital skills caused by insufficient user friendliness and inadequate education 

or social support (lack of “skills access”). 

4. Lack of significant usage opportunities (lack of “usage access”). 

Van Dijk [9] has demonstrated that in terms of physical access to computers and the Internet, 

the digital divide is closing in developed countries, whereas in developing societies it is still 

growing. In terms of skill access and usage access, the digital divide is both widening and 

deepening. He argues that information skills (the skills needed to search, select, and process 

information in computer and network sources) and strategic skills (the capacities to use these 

sources as the means for specific goals and for the general goal of improving one’s position 

in society) as aspects of the skill access are ‘‘extremely unevenly divided among the 

populations of both developing and developed societies’’ [9]. Concerning usage access van 

Dijk has found that people with high levels of education and income tend to use database, 

spreadsheet, bookkeeping, and presentation applications significantly more than people with 

low levels of education and income who favour simple consultations, games, and other 

entertainment [9]. 

He has argued earlier that access problems of digital technology gradually shift from the first 

two kinds of access to the last two kinds [10]. When the problems of mental and material 

access have been solved, wholly or partly, the problems of structurally different skills and 

uses come to the fore. He proposed to define digital skills “not only as the skill to operate 

computers and network connections, but also as the skill to search, select, process and apply 

information from a superabundance of sources and the ability to strategically use this 

information to improve ones position in society”. He called them instrumental, informational 

and strategic skills respectively. In earlier publications he has hypothesised the appearance of 

a usage gap. This means that some parts of the population are systematically using and 

benefiting from advanced digital technology and the more difficult applications for work and 

education, while other parts are only using basic digital technologies for simple applications 

with a relatively large part of entertainment [10].  Arguing for this hypothesis he stressed that 

computers are more multifunctional than any medium in history before, enabling them to be 

used in extremely divergent ways. He proposed a Phase Model of Access that is a model of 

these four successive kinds of new media access. Figure 1 presents a cumulative and 
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recursive model of types of access to the new media. The background assumptions of this 

model are to be explained as follows:  

1) The stages are successive; the priority of the kinds of access for the adoption of a 

particular new media innovation shifts from the first to the last during the whole diffusion 

process of that innovation. 

2) The stages are cumulative; the first is a condition of the latter. In this case new media 

adoption starts with sufficient attractiveness of the innovation and the motivation for 

adoption. As soon as it is purchased, skills to use it have to be mastered starting with 

operational skills and to be followed by skills of using it; finally, it is differently used in all 

kinds of practices.  

 
Figure 1: Four successive types of access. Source [11] 

 

3) The stages are recursive; with every new innovation, the problem is to separate an 

innovation from the next one or another one, the process starts anew with one of the previous 

stages, not necessarily the first one. For example, presently we can observe the diffusion of 

broadband digital connections undergoing the same processes of differential adoption as the 

innovation of narrowband Internet and the PC before. People with a higher income and 

education are coming first [7].    

4) The stages are assumed to be general for both old and new media access. However, every 

new medium or innovation requires the stages to be filled in differently, like the skills in this 

model of new media access.  

 

3. Methodologies 
Based on the theoretical framework the authors made efforts to describe and measured the 

digital divide among the public universities in Albania. Our study [2] was conducted on the 

basis of a survey, regarding the use of ICT in teaching and learning in higher education, and 

processing data from the 767 questionnaires that were distributed to 11 public universities in 

Albania containing questions about the use of ICT in teaching and learning. The survey 

population includes all students and lecturers of public universities in the country who 

attended classes in academic year 2010. The survey sample consists of 351 lecturers, and 

students sample to observe consists of 416 students. Selection of lecturers and students was 

conducted by the respective bases of choice through a simple random sample of no return. 
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Results are representative nationwide. For both surveys, the sample size set out, with a safety 

ratio of 95%, gives us an error rate of + / -5%. For procedural convenience sample selection 

was made after a preliminary stratification of universities. 

 

4. Bridging the digital divide in Albanian education 
Based on the theoretical framework we have observed the situation of Albanian education 

system to show whitch types of digital divide can be identified. According Jan van Dijk who 

can be considered as the most important theorist of the network society defines the digital 

divide as ‘‘the gap between those who do and do not have access to computers and the 

Internet’’. For this reason we have studied the situation of ICT infrastructure and Internet 

access especially in all level of education system in Albania. Also ICT indicators for all 

country must to be considered.  

 

4.1. Improvements on ICT infrastructure in education 

Van Dijk and Hacker [9] argue that one type of barrier is the lack of “material access” that 

means a lack of possession of computers and network connections. The establishment of 

technical infrastructure is usually the first strategy that most institutions adopt. Bates [1] 

asserts that this strategy will, by necessity, be closely related to other strategies undertaken by 

universities. ICT infrastructure consists of physical elements such as desktop computers, 

laptops, software, projectors, data servers, networks, and telecommunication links as well as 

technical staff to support these resources.  

In 2005 Albanian government launched a master-plan, the e-Schools Project. This project 

aimed to disseminate the inclusion of ICT in schools, targeting all primary, secondary and 

tertiary education system in the country. The aim was to implement ICT and Internet (via 

ADSL systems, wireless technology, or WIMAX). Thanks to the e-School Project 1,749 

primary schools and 384 secondary schools were targeted to be equipped with computer labs 

and Internet connections, providing computer labs in all schools in Albania, offering them 

dedicated Internet access and teacher training on ICT. The cost of this project was 16,000,000 

USD. Improving the quality of teaching and use of new technologies on teaching and 

learning, facilitated by the use of computers, laptop and video projector has been part of this 

project. Other projects include: ‘Albania in the Age of the Internet’ and ‘the Introduction of 

Informatics and the Internet in all Schools Country-wide’. In relation to the utilization of ICT 

in the Albanian education, the ICT Profile highlights [4] that ‘a very simple, yet quite 

representative indicator of the level of the country`s investment in the ICT infrastructure 

within education is the number of pupils per computer in primary and secondary schools.  

The strategy for education defines the objective as 1 PC per 10 pupils by 20121. The latest 

available information states that the average number of females per computer in primary and 

secondary schools is 16.91, while the average number of males per computer is 18.10. There 

is 100 % internet access to all schools of pre - university education, which is mainly 

broadband.  

 

 
 
 
 
 
 
 

                                                 
1 Source: http:/www.mash.gov.al 
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Table 1. ICT indicators of Albania for the period of 2002 – 2010 

 
 

According the report of International Telecommunication Union and Broadband Commission 

for Digital Development [5], the ICT indicators of Albania for the period of 2002 – 2010 are 

presented in the table above (table 1). Despite these indicators have a significant increase 

during last decade there are still remained in low level. 

Up to 2009 all schools in the country had to install 1,429 labs, 17,000 computers, 2,000 

laptops and video projectors and about 2,000 schools had to be connected to the Internet. To 

achieve this objective a modern ICT curriculum was compiled in order to train students in 

accordance with European standards. This process will be accompanied by: 

 the development of digital learning content and multimedia materials, 

 equipping schools with laboratories and applicable curriculums which aims to 

continuously improve the quality of teaching and learning and 

 the integration of ICTs in various subjects within the curricula. 

 

4.2. Barriers identified in public universities 

In his article Van Dijk [11] has cited that clearly, public opinion and public policy are 

strongly pre-occupied with the second kind of access. Many people think the problem of 

information inequality regarding digital technology is solved as soon as everyone has a 

computer and a connection to the Internet. The first kind of access problem, the mental 

barrier, is neglected or viewed as a temporary phenomenon only touching old people, some 

categories of housewives, illiterates, and unemployed. The problem of inadequate digital 

skills is reduced to the skills of operation, that is managing hardware and software. 

Sometimes this is also viewed as a temporary phenomenon to be solved shortly after the 

purchase of a computer and a network connection. Differential usage of computers and 

network connections is a neglected phenomenon as well. Usually it is not seen as being of 

any importance to social and educational policies as differential usage is presumed to be the 

free choice of citizens and consumers in a differentiating post-modern society. 

In our study we have identified this other barriers that Van Dijk has clearly cited in his theory 

of digital divide. After processing the data received from the survey in public universities in 

Albania, the % for the response we received are shown in the figures below. 

In the figure 2, were are presentet in % the responses for the question: “Which are the reasons 

that ICT is not used in teaching and learning?” 
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Figure 2: Classification in % of responses for the question: “Which are the reasons that ICT 

is not used in teaching and learning?”Source: Authors [2] 

 

The figure shows that there is a lack of “mental access” (where 16% of the responders think 

that proffessor don’t pay much atantion to the usage of ICT, that shows a lack of their interes 

in using ICT) and a lack of “skills access” (where 9% of responders think that accademic 

staff has lack of technical skills to use ICT and 10% think that students have a lack of 

technical skills to use ICT) among academic staff and students.  

Regarding the question about easy access to computers and Internet in the faculties for 

teaching and learning purpose, the results of data processing from questionnaires, which are 

presented in the figure 3, show that there is evidence of the lack of significant usage 

opportunities (lack of “usage access”).  

 
 

Figure 3: Classification in % of responses for the question: “How easy is for you to have 

access in computers and Internet in your faculty?”Source: Authors [2] 

 

A great percentage of responders, 32% have difficulties to access computers and Internet for 

academic purpose, and another great percentage, 24% have occasionally access to computers 

and Internet. There is another significant percentage that, about 11%, that think that there are 

no computers at all.  
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5 Conclusions and further direction 

Based on theoretical framework we tried to identify which types of the digital divide exist in 

public institution of higher education in Albania. We based our judgement on Van Dijk and 

Hacker [9] theory that argue about four types of barriers to access and the type of access they 

restrict.  

Thanks to e-Schools Project of Albanian Government seems to be resolved the problem of 

second barrier (the lack of “material access”) that means a lack of possession of computers 

and network connections. We may think that the problem of information inequality regarding 

digital technology is solved as soon as everyone has a computer and a connection to the 

Internet. But the infrastructure is not enought to fill the gap of digital divide that exist in 

public institutions of higher education.  

As we see from the results of data processing we can identify various type of digital divide in 

the public education institutions in Albania. We can identify the types cited form Van Dijk 

and Hacker [5] like lack of “mental access”, “skill access” and “usage access” that are typical 

for a developing country like Albania.  

In this paper we tried to describe and measured the digital divide among the education 

institutions in Albania, and the effects of differential access usually are taken for granted and 

that they are not becoming a part of the research design. Our aim is to move forward in 

digital divide research. One posible question that we can raised is: does digital exclusion 

necessarily lead to social exclusion? This presupposes, among other things, that the old media 

are no longer adequate means to participate in contemporary society. So we think to go 

further with another question: what are the effects of differential access to the new media in 

terms of social inclusion and exclusion? This question has to be made operational for other 

research on the fields education.  
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Abstract 

Information and Communication Technology (ICT) is having an important role in our life, that’s 

why it is included as a subject in the curricula of pre university education. The main goal of this 

study is the identification of the factors that affect the knowledge gained by high school students 

on ICT course. The study is based on a questionnaire with high school students. In order to 

analyze the data collected we used one of the methods of relationship mining that is association 

rule mining. This technique helped us to find out which variables are most strongly associated 

with the single variable of our interest which is knowledge gained. The results of this study can be 

used to formulate the appropriate teaching methods that will help high school students to increase 

the level of knowledge gained on ICT course. 

 

Keywords: educational data mining, relationship mining, association rule mining, information 

and communication technology  

 

1. Introduction 

Information and Communication Technology is having an important role in our life. That’s 

why understanding ICT and learning the basic concepts of ICT should be part of the core of 

education, as are reading, writing and numeracy. Albania has included Information and 

Communication Technology as a subject in the curricula of pre university education. 

According to the program of this subject, at the end of high school students that attend ICT 

courses should have gained the necessary knowledge about the computer, its components, the 

most widely used computer programs, programming languages, algorithms, concepts and 

rules of Internet usage, and protection from risks. 

Based on our experience in teaching the first year students, we have noticed that, the level of 

knowledge gained by them on the ICT course in the high school were significantly low 

compared with the program of this course. Therefore we undertook a study, in order to 

identify the factors that affect the knowledge gained by high school students on ICT course. 

The study is based on a questionnaire with high school students. In order to analyze the data 

collected we used data mining.  

Data mining is a field of computer science that combines tools from artificial intelligence and 

statistics with database management. Its techniques are used to find unsuspected relationships 

in data sets and to summarize the data into useful information.  Data mining can be used in 

various fields of real life and one of the areas where it is applied and presented in this paper is 

on education. The importance of application of data mining in education is increasing and 

that’s why a new discipline called "Educational Data Mining" is now used to deal with 

developing methods that discover knowledge from data that come from educational 

environments. 

 

2. Educational Data Mining and related work 

Educational Data Mining is both a learning science, as well as a rich application area for data 

mining, due to the growing availability of educational data [1]. The findings provided by the 

use of data mining in education can help in the increase of education quality. Educational 

Data Mining consists of several methods which fall into the following general categories: 
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prediction, clustering, relationship mining, discovery with models and distillation of data for 

human judgment [2]. Through these techniques many kinds of knowledge can be discovered: 

 Erdogan and Timor [3] used cluster analysis and k-means algorithm techniques to 

discover the relationship between the student university entrance test results and their 

success. 

 Behrouz.et.al. [4]  presented an approach for classifying students in order to predict 

their final grade based on features extracted from logged data in an education web-

based system. She showed that a combination of multiple classifiers leads to a 

significant improvement of performance. The use of genetic algorithm for the 

optimization of combined classifiers improved the performance by 10%. 

 Ktona.et.al. [5] used decision tree to identify the problems encountered in teaching 

and learning Informatics in high schools. The issues identified in this study will be 

used to the curriculum development for Master of Science “Teacher in Informatics”. 

 Yadav.et.al [6] applied three decision tree algorithms on students’ data to predict the 

performance at the end of the semester. It was observed that CART was the best 

algorithm for data classification. The model built helps in identifying the dropouts and 

students who need special attention and allow the teacher to provide appropriate 

advising. 

 Ben-Zadok.et.al. [7] used web mining techniques to identify and examine learning 

processes, based on data extracted from log files, which document the learners' action 

within an online learning environment. 

 

3. Methodology 

The study is based on a questionnaire that was made available online through a website. The 

purpose of this questionnaire was to collect data about geographic area, gender, laboratory 

base, level of knowledge they have in different lines of curriculum, their motivation related to 

these lines, their opinion about the importance of the subject and the received knowledge in 

the subject of Informatics. The data were obtained by 738 high school students as well as 

university students attending Informatics branch. 

The dataset provided by the questionnaire was converted in csv format and preprocessed. We 

computed the knowledge gained as the average of the level of knowledge they have in 

different lines of curriculum. We removed those columns that were not related with our 

objective (the knowledge gained by high school students on ITC course). 

The main objective of this paper is to use relationship mining in order to discover the 

relationships between variables, and in particular to find out which variables are most 

strongly associated with the single variable of our interest. In this study among the methods 

of the relationship mining we will be using association rules to identify the attributes that are 

most strongly related to the knowledge gained by high school students on ITC course.  

Association rule mining aims to extract interesting correlations, frequent patterns, 

associations or casual structures among sets of items in the transaction databases or other data 

repositories [8]. Association rules are used to show the relationship between data items 

(attributes). Mining association rules makes possible to find rules of the form “If antecedent 

then consequent” where antecedent and consequent are sets of one or more data items 

(attributes), and antecedent and consequent are also mutually exclusive. Support and 

confidence are the most usual methods used to measure the quality of association rule. 

Support for the association rule X=>Y is the proportion of transactions in the database that 

contain both X and Y, (P(X∩Y) = number of transactions that contain both X and Y/total 

number of transactions). A rule that has a very low support may simply occur by chance. 

Support is used to eliminate uninteresting rules.  Confidence for the association rule X=>Y is 

the percentage of transactions in the database containing X that also contain Y, (P(Y|X) = 
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P(X∩Y)/P(X)). The higher the confidence, the more likely it is for Y to exist in transactions 

that contain X. Strong rules are considered those that satisfy a certain minimum threshold for 

the support and confidence. These minimum thresholds are specified by the user.  

A set of data items (attributes) is referred to as an itemset. The itemset frequency is the 

number of transactions that contain that particular itemset. A frequent itemset is an itemset 

that occurs at least a minimum number of times. 

Association rule generation consists of two separate steps:  

1. Find all frequent itemsets in a database.  

2. The frequent itemsets identified in the first step are used to generate rules that satisfy 

the minimum support and confidence constraints.  

The tool used to generate association rules was Weka. Weka has implemented six algorithms 

to find the association rules:  

 Apriori implements the apriori algorithm. It starts with a minimal support (coverage) 

of 100% of data and reduces this in steps with 5% until there are at least 10 rules with 

the minimal confidence (accuracy) required from 0.9 or until the support has reached 

the level of less than 10%, whichever happens first (we can also specify an 

importance level, and rules will be tested to that level). Apriori has an option to limit 

the found rules, in those that contain only the value of a single attribute in the rule 

consequence.   

 Filtered Associator allows data to pass through an arbitrary filter before reaching an 

arbitrary associator. Filter and Basic-Associator are options that the user can 

configure. 

 FP-Growth implements tree algorithm with frequent models. All the attributes are 

expected to be nominal binary attributes, and the user can specify which of the two 

values will be treated as positive. FP-Growth can operate in standard instances as well 

as in rare ones. Most of his options are the same as for Apriori. It finds the required 

number of the optional rules, the user can use FPGrowth to find all the rules that meet 

the low limit of minimal support and the minimal value determined for ordering 

metric. 

 Generalized Sequential Patterns implements a version of GSP algorithm of Srikanth 

and Agrawal for finding large combinations of objects that occur in sequential manner 

over time. Input data must contain a specific nominal attribute that groups 

transactions together.  All instances with the same nominal sequence identifier are 

grouped together, thus defining a time window from which can be extracted 

sequential models, for example, the identifier can distribute transactions according to 

the day they occur. Instances within each group shall be treated as occurring in 

sequential order, in the order in which they appear in the data. It is found that 

sequential combinations of large objects, consisting of combinations that occur in 

between transactions in sequential order within a group, meet a minimal support 

threshold set by the user. Optionally, output can be filtered to show only those 

sequential models that contain specific objects about which the user is interested. 

 Predictive Apriori combines confidence and support in a single measure of the 

predictive accuracy and finds the best rules of association. Inside, the algorithm 

successively increases the threshold of support because the value of predictive 

accuracy depends on this. 

 Tertius finds the rules according to a confirmation measure [9]. It searches for rules 

that have multiple condition on the consequent (right side), like Apriori, but differing 

in that multiple conditions on the consequent are associated with OR, not AND. 
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4. Results and discussions 

From the sixth algorithms mentioned above we can use four of them: Apriori, Filtered 

Associator, Predictive Apriori and Tertius. Our dataset has nominal attributes that have more 

than two different values so we cannot use FP-Growth learner. We also cannot use 

Generalized Sequential Patterns learner because we don’t have data with the same nominal 

sequence identifier. 

First we applied the most well known algorithm of association rules to our data, the Apriori 

algorithm. We used the confidence metric to find the attributes that impact the knowledge 

gained by high school students on ICT course.  The rules we found didn’t show relations for 

all the levels of knowledge gained by high school students on ICT course.  

PredictiveApriori algorithm were to slow when was executed for a specific combination 

attribute-value on the consequence and never ended on our machines.  

The output of Filtered Associator, is almost the same as the output of Apriori when the 

apriori associator was used and we were in the same situation when the Predicitve Apriori  

associator was used. When we changed the default filter we didn’t got any useful result. 

The Tertius system was created to find first order rules using unsupervised learning. The 

algorithm we used in this study is a supervised learning algorithm. We generated different 

rules using Tertius algorithm by changing the number of attribute-values combinations that 

can be used in the rules. For each rule are generated three values: True Positive rate, False 

Positive rate and Receiver Operating Characteristic (ROC). The ROC value of all the rules is 

less than 1 as a result the rules generated are very efficient. 

From the rules generated by Tertius algorithm we found out that there was a strong direct 

relationship between the interest shown by high school students and the knowledge gained by 

them on ICT course. So if the interest was low the knowledge level was low, if the interest 

was medium the knowledge level is medium. There were also rules that had not direct 

relationship with the interest of the student but were related indirectly with it, for example 

when the students think that the knowledge they get in the ICT subject are really needed in 

the future they don’t have a low level in the knowledge they gained in this subject. We 

thought that practice on ICT (hours per week spent in labs) would affect the knowledge 

gained, but non of the rules generated showed such a relation between practice and 

knowledge gained. 

From the discussions we had with the students they don’t understand what exactly ICT is. 

They think that if they know how to use the computer and internet they have learned 

informatics.  It is strongly recommended to find methods to increase the interest of the 

student on the ICT hour.  

 

5. Conclusions 

 Information and Communication Technology (ICT) is one of the subjects included in the 

curricula of pre university education. Based on our experience in teaching the first year 

students, we have noticed that, the level of knowledge gained by them on the ICT course in 

the high school were significantly low compared with the program of this course. Therefore 

we undertook a study, in order to identify the factors that affect the knowledge gained by 

high school students on ICT course. The study was based on a questionnaire with high school 

students. In order to analyze the data collected we used one of the methods of relationship 

mining that is association rule mining. In Weka association rule mining is implemented 

through 6 algorithms, but for our dataset only Tertius algorithm was in able to generate some 

rules. These rules show that the interest shown by high school students is highly related to the 

knowledge gained by them on ICT course. So in order to increase the level of knowledge 

gained it’s necessary to find the appropriate methods for increasing the students’ interest on 

ICT course.  
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Another interesting fact we found was that the students from Tirana didn’t have low level of 

knowledge gained on the ICT subject. From the interviews we made with the students a 

majority of them told us that their teacher was graduated in the ICT field. As a result it’s 

nessecary for ICT subject to be taught by qualified teachers. 
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Abstract  

The main purpose of this paper is to assess empirically the size of the informal economy in 

Albania over the last two decades, and its consequences on the financial deepening of the 

country. We will present a brief review of the informal economy development in Albania, and 

assess its size employing three empirical approaches: national accounts discrepancies, electrical 

energy consumption, and simple currency ratio approach. Previous studies on this topic and our 

findings suggest that the informal sector still accounts for a significant proportion of output and 

employment in Albania. Operating informally makes it difficult to households and enterprises to 

prove their creditworthiness since they cannot provide reliable documentation on their financial 

situation thus holding back financial deepening. Digitalization of information sources can enable 

better statistical reporting and provide possibilities for cross checking, better measurement of the 

formal economy and subsequently assessments of the informal sector. 
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1. Introduction 

The first years of transition toward an open market economy in Albania were accompanied 

by the parallel development of the informal sector of the economy (we refer to informal 

economy as by the definition of OECD (2002) [1]). The lack of experience in doing business, 

the absence of a regulatory framework, weak public institutions and the transitional shocks 

constituted a fertile ground for informality to flourish and develop to significant levels, so 

much so to become a structural problematic feature of the Albanian economy. A number of 

studies have attempted to estimate the size of the informal economy in Albania using 

different methods. Schneider (2002) [2] using the currency demand, the physical input and 

DYMIMIC approach, found that informality accounted for about 33.4% of GNP in 

1999/2000. Olters (2003) [3] suggests that informal economy in Albania is “higher than 

elsewhere”. Muço, Sanfey, Luçi and Hashorva (2004) [4] applying the national accounts 

discrepancies found that informal economy accounted for about 32.9% of GDP in 2001. 

According to Schneider, Buehn, Montenegro (2010) [5] (using the Multiple Indicators 

Multiple Causes (MIMIC) model for 162 countries) the informal economy in Albania over 

the period 1999–2007 accounted in average for about 34.3% of the GDP.  

Alongside with the common causes behind informality often mentioned in literature such as 

tax burden (Schneider, 2002 [2]; Schneider, 2004 [6]; Schneider & Klinglmair, 2004 [7]), tax 

system complexity (Schneider & Neck, 1993 [8]), inefficient and subjective application of the 

tax system and rules by public servants (Johnson, Kaufmann & Zoido-Lobaton, 1998 [9]), 

social security and health contributions (Schneider & Enste, 2000 [10]); intensity of 

regulations (Johnson et al., 1998 [9]; Johnson, Kaufmann, & Shleifer, 1997 [11]) and 

administrative rules (Friedman, Johnson, Kaufmann, & Zoido-Lobaton, 1999 [12]); social 

protection programs which provide low incentives for beneficiaries to work in the formal 

sector of the economy (De Gijsel, 1984 [13]; Schneider & Enste, 2000 [10]); labour market: 
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unemployment and reduction of the working hours in the formal sector (Lemieux, Fortin, & 

Fréchette, 1994 [14]), internal and external migration (Vladusic & Pantic, 2008 [15]); general 

decline in civic honesty and loyalty to institutions, combined with a drop in "awareness" for 

the payment of fiscal obligations or “tax morale” (Torgler & Schneider, 2007 [16]) every 

country presents its particularities. In the case of Albania, informality occurs also in the 

external trade channel through non declared and lower value of imported goods declarations, 

transmission of remittances through informal channels; use of working hours, material and 

equipment of public companies for private purposes; unregistered performance of different 

sectors of the economy especially those of services, trade and construction; unreported 

income from agricultural entities; informal lending activity outside the banking channel; 

illegal construction of residential and business premises, usurpation of land (private and 

public one) and building without permissions (World Bank, 2006) [17]; non declaration of 

employees and wide-spread declaration of minimum wages so to avoid social and health 

contributions payments. 

There is a new strand in the literature on informality assessing whether the informal economy 

holds back financial deepening. Households and businesses operating totally or partially 

informally cannot prove their creditworthiness in order to access credit in the formal markets. 

Usually, an informal business tends to hide its real revenues due to tax issues, and employ the 

practice of not declaring the real wages/salaries and exact number of employees, as well as 

the practice of double book – keeping (one with real figures and one for fiscal purposes). This 

way they cannot access financial resources in the formal credit markets limiting their growth 

potential and getting stacked in low productive technologies since cannot afford the renewal 

of it. The same goes for households: they cannot provide formal documentation on their 

income when working in the informal sector, and consequently their ability to service loans. 

Overall, this can be traduced into a lower level of credit from the formal market, restricted 

financial products, lower financial deepening and anaemic economic growth. 

 

2. Assessing the informal economy in Albania 

We will seek to assess the size of the informal sector of the economy in Albania by using 

three different standard indirect approaches: the national accounts discrepancies approach, 

simple currency ratio and the electrical energy consumption approach. 

 

2.1 National accounts discrepancies approach 

Theoretically, statistical offices calculate GDP using three different approaches namely: 

income, production and expenditure, using independent sources of information. Generally, 

they calculate a higher GDP (Öĝünç & Yilmaz, 2000) [18] according to the expenditure 

approach, and a lower one with the income and production approach. Individuals, in general, 

tend to hide their income due to tax returns rather than their real consumption in household’s 

budget surveys. The difference between the two measurements can be interpreted as informal 

activity. Muço et al. (2004) [4] in the case of Albania, and Öĝünç & Yilmaz (2000) [18] in 

the case of Turkey, have used the same method to estimate the size of the informal sector of 

the economy in their respective countries. For the purposes of assessing the size of informal 

economy in Albania, we use data covering the period 1996 – 2012. Data on GDP according 

to the expenditure approach are available from the National Institute of Statistics of Albania 

(Instat) for the period 1996-2008. Due to missing data for the period 2009-2012, we will 

apply the projected GDP (by expenditure approach) growth rates by IMF to the original series 

of Instat. Also, Instat data on GDP from the production approach (for 2011-2012 we will 

apply the nominal GDP growth rates as the sum of the average inflation rate published by 

Instat, and the forecasted real GDP growth rate as by the World Economic Outlook, April 

2013) will be used less the GDP assumptions on informality (for the period 1996 -2010 
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available from Instat, and for the years 2011 – 2012 we will use the same value of 2010 since 

data are not available). 

 

Table 1. National accounts discrepancies approach (data in ALL million).  

 GDP by 

Expenditure 

Approach 

GDP by Production  

Approach 
Difference 

Informal economy 

as a % of GDP 

1996 346403.2 257377.4 89025.8 34.6% 

1997 346197.8 244415.8 101782.0 41.6% 

1998 409208.8 297904.2 111304.7 37.4% 

1999 471578.5 331990.9 139587.6 42.0% 

2000 523043.4 372406.6 150636.8 40.4% 

2001 583368.6 416525.5 166843.1 40.1% 

2002 622710.8 444615.7 178095.1 40.1% 

2003 694097.5 501832.1 192265.4 38.3% 

2004 751021.6 541486.9 209534.7 38.7% 

2005 814796.7 588283.4 226513.3 38.5% 

2006 882208.8 653716.9 228491.9 35.0% 

2007 967670.0 719946.5 247723.6 34.4% 

2008 1088132.1 832219.9 255912.3 30.8% 

2009 1150155.7 877134.6 273021.0 31.1% 

2010 1236417.4 964522.6 271894.7 28.2% 

2011 1317891.2 1026512.5 291378.7 28.4% 

2012 1364017.4 1060623.5 303393.9 28.6% 

Source: IMF, Instat, authors’ calculations. 

 

2. 2 Simple currency ratio approach 

Lacking the availability of data in order to estimate a complete money demand function, 

Cagan (1958) [19], and later Guttman (1977) [20] proposed a simplified version in which 

changes in the quantity of cash in the overall money supply are ascribed to the dynamics of 

the informal sector of the economy. Muço et al. (2004) [4] in the case of Albania and Öĝünç 

& Yilmaz (2000) [18] for Turkey used this indirect monetary approach to assess the informal 

economy. Using a set of equations and identities such as: C = Cf + Ci where C represents the 

currency outside banks, f stands for formal and i stands for informal; D = Df + Di where D 

represents deposits; kf = Cf/Df and ki = Ci/ Di assumed to describe the long run need for cash 

in both sectors; Vf = Yf/ (Cf+Df ) and Vi = Yi/ (Ci+Di) indicating the money velocity; Y 

indicating income (GDP) and β = vf/vi  yielded the general formula:  
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Under the assumptions of: (i) all transactions in the informal sector are realized in cash; (ii) 

the ratio of the currency outside banks to deposits k remains constant except changes deriving 

from the increase in unreported income which means that for ki approaching infinity the limit 

of kf approaches a constant; (iii) money velocity in both formal and informal sector is the 

same. The third assumption implies that β = 1, so under these restrictions the general formula 

can be written as: 
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We will apply the simple currency ratio approach for the years 1993 – 2012. We use the 

currency outside banks and total deposits data in the case of Albania. The GNP for the 

relative period was calculated by adding the net income factor to GDP data from IMF. This 

approach requires the choice of a base year when the ratio of currency outside banks to 

deposits is its lowest level (in this case 2012 where k=0.21). Implicitly we assume that there 

is a year without informality or it is too low, so it can be neglected. The base year is 

considered 2012. 

 

Table 2. Simple currency ratio method (base year 2012, in mln Lek)  

 
C* D** k=C/D GNP*** Informal economy IE % GDP 

1993 17989.4 31206.7 0.58 139318.2 42636.8 30.6% 

1994 27626.3 41811.0 0.66 211888.7 79641.8 37.6% 

1995 41905.0 63518.5 0.66 255768.0 95919.5 37.5% 

1996 47813.4 103575.8 0.46 322298.0 67974.2 21.1% 

1997 72724.3 122118.4 0.60 329484.0 106038.7 32.2% 

1998 68322.4 166912.7 0.41 423925.0 71040.9 16.8% 

1999 81334.1 206091.4 0.39 484755.0 75339.4 15.5% 

2000 99233.6 222568.3 0.45 538420.0 106521.2 19.8% 

2001 119088.2 267031.6 0.45 601591.0 119075.4 19.8% 

2002 130772.2 277356.9 0.47 637988.0 139770.2 21.9% 

2003 125187.5 318340.0 0.39 712987.0 109983.9 15.4% 

2004 138093.5 365138.1 0.38 772518.0 109531.4 14.2% 

2005 149671.1 423312.3 0.35 836518.0 101540.7 12.1% 

2006 163264.3 503203.2 0.32 907909.0 88302.2 9.7% 

2007 154956.2 602653.4 0.26 994533.0 41254.3 4.1% 

2008 195817.3 619887.4 0.32 1094696.0 98707.2 9.0% 

2009 209043.8 662425.7 0.32 1133876.0 101940.8 9.0% 

2010 195059.0 785224.9 0.25 1228647.0 42098.1 3.4% 

2011 194923.2 875226.3 0.22 1325111.0 17189.9 1.3% 

2012 192705.1 930702.7 0.21 1365315.0 0.0 0.0% 

Source: Bank of Albania, IMF, author’s calculations. 

*C – currency outside banks, end of year stock, Million ALL 

** D – total deposits, end of year stock, Million ALL 

*** GNP – gross national product, Million ALL. 

 

2. 3 Electrical energy consumption approach 

Kaufmann and Kaliberda (1996) [21] developed the electricity consumption method to assess 

indirectly the size of the informal economy. According to this method, there is a unitary 

elasticity between changes in consumption of electricity, and changes in overall GDP. The 

difference between the economic growth rate and that of energy consumption can be 

attributed to informal economy. In the case of Albania, we will use the total consumption of 

electrical energy since there is not a long time series available only for non-households.  
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Table 3. Informal economy in Albania using Kaufmann – Kaliberda method. 

 

GDP growth 

rate, in % 

Electricity 

consumption changes, 

in % 

IE, % of GDP 

(change) 

IE as % of GDP (IE 

in 1993 = 30.6%, 

SCR method) 

1994 49.9% 12.2% -37.8% 68.11% 

1995 19.6% 16.1% -3.5% 33.89% 

1996 25.0% 12.9% -12.2% 42.53% 

1997 2.3% 3.7% 1.4% 28.94% 

1998 28.0% 0.3% -27.7% 58.08% 

1999 15.0% 13.3% -1.7% 32.06% 

2000 10.3% -0.1% -10.3% 40.69% 

2001 11.5% -5.4% -16.9% 47.26% 

2002 6.7% 0.0% -6.8% 37.12% 

2003 11.5% 8.7% -2.8% 33.17% 

2004 8.7% 0.8% -8.0% 38.34% 

2005 8.7% -0.2% -8.9% 39.22% 

2006 7.6% 3.2% -4.4% 34.75% 

2007 9.7% -6.6% -16.3% 46.61% 

2008 12.6% 10.2% -2.4% 32.77% 

2009 5.7% 4.6% -1.0% 31.39% 

2010 7.5% 5.7% -1.7% 32.11% 

2011 6.6% 5.3% -1.2% 31.59% 

2012 3.5% 9.4% 6.0% 24.39% 

Source: IMF, Albanian Energy Regulatory Entity (ERE), author’s calculations. 

 

2.4 Discussion on the results 

Using three different indirect approaches we estimated the size of the informal sector of the 

Albanian economy over the last two decades.  By using the national accounts discrepancies 

approach we have found that in average the informal economy in Albania accounted for 

about 35.8/% of the GDP. The electrical energy consumption method yielded in average 

approximately the same result (37.1%) for the period from 1996 – 2012. These results 

approximately corroborate those proposed by Schneider (2010) [5] in terms of informality. 

Using the simple currency ratio approach we found absurdly low figures of informality. 

Muço et al. (2004) [4] also using monetary data found unrealistic values of informal economy 

(especially after 2003), but unlike in our case, they were very high.  

 

Table 3. Size of the informal economy in Albania. 

 Electrical Energy 

consumption 

(1994 - 2012) 

Simple 

currency ratio 

(1993- 2012) 

National accounts 

discrepancies 

 (1996 – 2012) 

Average 38.6% 16.8% 35.8% 

Minimum  24.4% 0.0% 28.6% 

Maximum 68.1% 38.1% 41.6% 

Variation amplitude (Max-

Min) 

43.7% 38.1% 13.0% 

Standard deviation 0.105 0.114 0.050 

Coefficient of variance 0.27 0.68 0.14 

Source: Authors calculations. 
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All three approaches used in this paper seem very easy to apply, yet they present several 

problems. The biggest problem concerns the availability, accuracy and reliability of data. In 

this respect, the digitalization and broad integration of the statistical sources would be very 

important in order to reduce time lags in publication, and errors in measuring the formal 

economy. Instat is currently working on this issue implementing different projects with the 

assistance of international institutions (IMF, Eurostat). Another problem is related to the 

timely publication of data, and their revision. Usually, Instat publishes GDP figures with time 

lags, and reserves the right to revise previous data in each publication. Meksi (2012) [22] 

found that revisions in the case of the quarterly GDP in the case of Albania are significantly 

deviated from the most recent ones. Also, Fiege and Urban (2008) [23] suggest that stringent 

safeguards for consistency, and transparency are crucial at this point in order to avoid 

uncertainties and doubts about the reliability of data. In the case of Albania, data revision 

process may be the result of the continuous work of the statistical office in updating, 

improving, integrating, digitalizing new data sources and methodological consolidation 

process. What is needed at this point is more transparency in the revision process. When 

using the simple currency ratio, problems derive from the underlying assumptions we have 

stated. Firstly, the choice of a base year without informal economy is not, realistic and results 

are very sensitive to this choice. Secondly, there’s no reason to believe that same money 

velocity applies in both sectors. The electrical energy consumption method beside its 

simplicity has been widely criticized since it doesn’t account for differences in electricity and 

non-electricity intensive industries, technological improvements, which lead to lower 

consumption of energy, use of alternative sources of energy, supply rationing, theft and non-

payment of energy. All of this features that characterize the Albanian energetic market make 

it difficult to get reliable results in terms of estimation of the size of the informal economy.   

3. Informality and financial deepening: how to go formal? 

Operating in the informal sector carries costs for all the actors involved: governments, 

households and businesses, and the economy in general. There’s a recent strand of research, 

which tries to assess the relationship between the informal and formal sector of the economy. 

The development of the informal sector of the economy may have negative consequences on 

the financial deepening through the amount of credit granted by the financial intermediaries 

to households and businesses. In the case of Albania, the credit channel refers mainly to the 

banking sector and some other lending non – financial institutions since other segments of the 

financial market are not developed. Gobbi and Zizza (2007) [24] in the case of Italy 

investigated the impact of the informal economy on the amount of granted by banks and other 

financial intermediaries to firms and households finding a negative relationship between 

them. Using the domestic credit to the private sector (as a % of GDP), as an indicator of 

financial deepening, an accelerated financial intermediation can be noticed from 2004 in the 

case of Albania. On the back of the favourable external and internal macroeconomic situation 

(expansionary phase of the economic cycle), an increased demand for financial resources 

from the private sector and a very prone to lending of the banking sector, credit to private 

sector rose considerably till 2008 (see chart 1). With the evolving of the world economic - 

financial crisis, private sector credit in terms of GDP halted its double digit growth rates from 

the year 2009. Even though financial deepening measured as the credit to the private sector 

(as a % of GDP) has grown rapidly, the data for 2011 show that Albania still lags behind the 

countries of the region, and below of the average value of the 12 countries considered (see 

chart 2.).  

 

 

../../../../../Documents%20and%20Settings/mboka/Desktop/Local%20Settings/y_Does%20the%20underground%20economy%20hold%20back%20financial%20deepening.pdf
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Chart1. Credit to private sector in Albania (% of GDP); Chart 2. Credit to the private sector 

(% of GDP). 
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Questions arise naturally: why does Albania lag so far behind from other countries 

considered, in the condition of a high economic growth rate? Multiple reasons may be behind 

it, and among them informal economy can be considered. Businesses operating in the 

informal sector bear the cost of being excluded from the official financial markets. Informal 

businesses cannot access credit in the official markets since they cannot prove their 

creditworthiness. In the case of Albania, banks require entrepreneurs to disclose credible 

financial information on their activity through formal documentation. Businesses in the 

informal sector tend to hide their real income, wages and have double book – keeping: a 

genuine book, which relies on real, accurate data, and one for fiscal purposes, with 

manipulated data. Consequently, businesses in the informal sector of the economy have less 

financial resources to invest and finance their working capital, thus hindering their 

opportunities to operate efficiently (usage of low productivity technology) and limiting their 

growth prospects. Alternative financing resources are also available (informal credit), but 

costs are prohibitive and other non-financial risks are associated with them (1997 crisis). The 

same reasoning holds for households. Since working informally, households cannot provide 

formal documentation on their income and consequently their ability to service loans. 

Another particular feature of Albania is that over the last decade, an informal construction 

activity has flourished for housing and business purposes. None of these buildings were 

declared to the competent authorities so neither households nor businesses can use them as 

collateral in formal credit markets. Overall, business and households operating informally, 

and through the credit channel may hold back financial deepening and depress the overall 

economic growth of the country in the long term.   

4. Conclusions 

In this paper we assessed the size of the informal sector of the economy employing three 

different indirect approaches. All three methods indicate a progressive reduction of 

informality in Albania, even though at a slow pace. This may be the result of the widespread 

reforms undertaken by the governments over time to reduce informality, evolving of the 

culture of doing business, wide digitalization programs and constraints imposed by 

international authorities (IMF and EU). The results obtained through the national accounts 

discrepancies and those obtained using the electrical energy consumption show common 

patterns and in turn corroborate those obtained by Schneider (2010) [5] using the DYMIMIC 

modeling strategy. The simple currency ratio yielded very low and unrealistic estimates of the 

size of the informal economy. Although diminishing, the informal economy represents a 

structural problem of the economy in Albania hindering financial deepening and economic 

growth in general. Given the current level of informality in the country greater should be the 

public incentives to get engaged in removing those factors that promote the informal 



Journal of Science, Innovation and New Technology Vol. 1, No. 7 – July 2013 

 

46 

 

economy.  

 

How to go formal: Djankov, Lieberman, Mukherjee, & Nenova (2002) suggest four relatively 

painless reforms that would not meet strong political resistance and can be seen as win – win 

changes for government and business alike: 

- Continuous improvement of doing business issues: reduction of the number of 

business licenses, permits and approvals; lower costs and administrative procedures; 

on line applications and information; 

- Streamlining and digitalizing administrative procedures; 

- Adopting simple tax systems and development of digital procedures in order to avoid 

at most contacts between the fiscal administration and businesses and households; 

- Enhancing access to capital. 

- Advance in the legalization process of informal buildings. 
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Abstract 

This paper proposes the performance improvement at the receiver, achieved by appliance of 

Switch-and-Stay Combining (SSC) diversity technique, in multipath fading environment. The 

-

of co-channel interference (CCI) is considered to be sufficiently high compared to the thermal 

noise. As the performance measures, the outage probability (OP) and the average symbol error 

probability (ASEP) are determined, and some numerical results are given. 

 

Keywords: - -and-Stay combining, co-channel interference, 

outage probability, average symbol error probability 

 

1. Introduction 

Mobile wireless communication systems are subject to a complex propagation environment, 

like multipath fading and shadowing [1]. Considerable efforts have been devoted to the 

channel modelling and characterization of these effects, resulting in a range of statistical 

channel models [2]. Various techniques for reducing fading effect and influence of co-

channel interference (CCI) have been proposed [3]. Diversity reception is a very simple and 

effective approach based on the idea of providing the receiver with multiple faded replicas of 

the same information-bearing signal, in order to improve system performance [4]. The goal of 

diversity techniques is to increase channel capacity and to upgrade transmission reliability 

without increasing transmission power and bandwidth [2]. Space diversity is an efficient 

method for amelioration systems quality-of-service (QoS) when multiple receiver antennas 

are used [1-3]. There are several types of combining techniques which entail various tradeoffs 

between performance and complexity [3]. One of the least complex techniques is selection 

combining (SC). Switch-and-Stay combining (SSC) is also low-complexity and very efficient 

technique that reduces fading and CCI influence. Combining techniques like equal gain 

(EGC) and maximal ratio (MRC) require all or some of the amount of the channel state 

information (CSI) available at the receiver [3]. 

When the noise power can be assumed to be equally distributed over branches, SC simply 

selects the branch with the highest signal-to-noise ratio (SNR). In fading environments where 

the level of interference is sufficiently high compared to the thermal noise, combiner selects 

the branch with highest signal-to-interference ratio (SIR). The case when SC processes the 

branch with the highest SIR is called SIR-based selection diversity [5]. Hence SC is often 

implemented in the form of switched or scanning diversity [3], in which, rather than 

continually picking the best branch, the receiver selects a particular branch until SNR drops 

below a predetermined threshold. When this happens, the receiver switches to another 

branch. There are different variants of switched combining, but in its simplest form SSC 

receiver switches to, and stays with, the other branch regardless of whether the SNR value of 

that branch is above or below the predetermined threshold [6]. In propagation environment 

where the level of the CCI is sufficiently high compared to the thermal noise, SSC selects a 
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particular branch until the signal-to-interference ratio (SIR) of that branch drops below a 

predetermined threshold, which is called SIR-based Switch-and-Stay diversity. Then the 

combiner switches to another branch and stays there regardless of SIR value of that branch. 

The influence of multiple co-channel interferes on diversity receiver performance in 

multipath fading environment is analyzed in [7-8]. 

In order to simplify the analysis, it is convenient to assume that the diversity branches are 

uncorrelated and independent identically distributed (i.i.d). The branch correlation and non-

identical distribution (n.i.d) can reduce the achievable diversity gain [9-10], which means that 

the uncorrelated and i.i.d branch assumption gives an optimistic result. In real life scenarios, 

the effect of correlation between the combined signals has to be taken into account for the 

accurate performance analysis of diversity systems. 

In this paper, in order to simplify the mathematical modelling, the uncorrelated branch 

assumption is considered, and SIR values at antennas are assumed to be statistically 

independent, but proposed model could be simply improved, applying some of correlation 

models proposed in the literature [3]. 

Depending on the nature of the propagation environment, there are different models 

describing the statistical behaviour of the multipath fading envelope [3]. Despite the fact that 

- -m, 

Weibull, One-Sided Gaussian, Rayleigh, and Negative Exponential distributions as special 

cases, it has only very recently received a great interest [11]. Very useful analytical 

expressions for the probability density function (PDF), cumulative density function (CDF) 

and moment-generating function (MGF) for general -

distribution are derived and applied to analyze the performance of diversity receivers [11-13]. 

- -m, Weibull, One-

Sided Gaussian, Rayleigh, and Negative Exponential distributions as special cases, is used to 

represent the small-scale variation of the fading signal, in propagation environment where the 

level of the CCI is sufficiently high compared to the thermal noise. Some performance 

measures, like the outage probability (OP) and the average symbol error probability (ASEP) 

are determined, and some numerical results are also contributed. 

 

2. System model 

In wireless communication systems where the level of the CCI is sufficiently high compared 

to the thermal noise, SSC selects a particular branch until the SIR value of that branch drops 

below a predetermined threshold, which is called SIR-based SSC. Then the combiner 

switches to another branch and stays there regardless of SIR value of that branch [5]. 

If the predetermined switching threshold for the both input branches in proposed dual-SSC 

receiver with uncorrelated branches, is denoted with zT, the PDF of SIR at the combiner’s 

output can be presented as [3]: 
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 ˆ Er Z  (4) 

 

normalized variance of Z : 

   2E VZ Z    (5) 

where E(.) and V(.) are, respectively, the expectation and varia

Gamma function [14]. 

 

3. SSC receiver performance measures 

For uncorrelated branches at terminal, it is assumed the SIR values at antennas are 

statistically independent, so PDF of the output SIR can be presented in the following form 

[3]: 
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and F (zT) given with: 
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where 2F1 (u1,u2;u3;x), is the Gaussian hypergeometric function [14], while 2 2ˆ ˆ
k k kS R r

 

is the 

average SIR value at the k-th input branch, where k=1,2 for dual-branch SSC. The average 

SIR presents the ratio between the average power of desired signal and interference signal. 

d and c are the fading severity parameters for the desired and interference 

1 2 are also desired and interference signal describing 

parameters, which also may be unequal. Furthermore, the effect only of the strongest 

interference signal is considered, like in [6]. Similary, CDF at the output of SSC combiner 

can be determined as [2-3]: 
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After applying some mathematical manipulations, CDF of output SIR can be presented as: 
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while F (zT) is given with: 
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The outage probability (OP) is very important system performance measure [2], that is, in the 

interference-limited environment, defined as the probability of failing to achieve a specified 

output SIR value th sufficient for satisfactory reception, which simplifies the CDF of 

instantaneous SIR at the SSC output: 

     
0

th

out R th thP P p d P



          (13) 

Another important performance criterion, the average symbol error probability (ASEP) of the 

SSC output can be evaluated by averaging the conditional symbol error probability for a 

given SIR [3], over PDF of zSSC: 

 

   
0

SSCe e zP P z p z dz



   (14) 

where Pe(z) depends on applied modulation scheme. For proposed binary DPSK (BDPSK) 

the conditional symbol error probability for a given SIR threshold is given with [4]: 

 

   
1

exp , 0.5
2

eP z z     (15) 

 

4. Numerical results 

OP for proposed system model is presented at Fig. 1. It is assumed, that due propagation the 

fading severity parameters for the desired and interference signal are equal, for both the 

d1 d2 d c1 c2 c.  
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Fig. 1. Outage probability (OP) versus normalized SIR for dual-SSC receiver with 

uncorrelated branches, for various values of system parameters 

 

OP performance results are presented as the function of the normalized outage threshold for 

several values of d, c,  and 2. Normalized outage threshold is defined as average SIR 

at the input branch S1 of the balanced (S1 = S2) dual-branch SSC divided by specified 

threshold value. 

It can be concluded that significant performance improvement is achieved using SSC 

diversity reception with uncorrelated branches, in interference limited environment. The 

improvement is visible in the wide range of received normalized SIR and for various values 

of system parameters, as it is illustrated in Fig.1. 

0 5 10 15 20 25 30
10

-4

10
-3

10
-2

10
-1

10
0

S
1
 = S

2
 = z

T

 no diversity 
1
 = 1, 

d
 = 1, 

c
 = 1 

 
1
 = 1, 

2
 = 1, 

d
 = 1, 

c
 = 1 

 
1
 = 2, 

2
 = 1, 

d
 = 1, 

c
 = 1 

 
1
 = 1, 

2
 = 1, 

d
 = 2, 

c
 = 2 

 
1
 = 1, 

2
 = 1, 

d
 = 2, 

c
 = 1 

A
ve

ra
ge

 E
rr

or
 R

at
e 

(B
D

PS
K

)

S
1
 [dB]

 
Fig. 2. Average error rate of binary DPKS modulation scheme with dual SSC receiver with 

uncorrelated branches, for various values of system parameters 
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The average error rate performance of BDPSK modulation scheme is presented in Fig.2, for 

different values of system parameters. It can be concluded that higher level of performance 

improvement is achieved in the areas where parameters 1 2 d reach higher values, 

c decreases, as it is illustrated in Fig.2. 

 

Conclusions 

This paper presents SSC diversity reception ability to reduce fluctuations, caused by 

multipath propagation and CCI. SSC technique is the least complex diversity scheme to 

implement and can be used in conjunction with coherent modulations as well as non-coherent 

and differentially coherent ones. 

Analytical expressions and numerical results presented in this paper, illustrate the level of 

performance improvement for different values of system parameters, using dual-SSC receiver 

with uncorrelated branches in interference limited environment. 
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Abstract 

The quickly development of Smartphone energizes the annoying mobile Internet. The same 

as the innovative traditional Internet, Smartphone is blossoming freely and have been 

widely used in our daily life, learning and working. More and more smart machine 

terminals and M2M services, such as smart electrical household appliances, auto meter 

reading, and mobile payment come into being. But unfortunately with the widespread 

introduction of the Smartphone’s, mobile network operators are confronted with new 

challenges: congested networks, resources, worsening network KPIs and increasing 

complains from end users. With the increased penetration of Smartphone’s, operators will 

face more complex and variable network resource usage. As well even for Smartphone 

users there exist thousands of Applications where many of them are root cause of bad 

behavior of Smartphone equipment, starting from battery drain rapidly, security issues 

when online, applications or UE stuck responding and so on. Resolution of good 

applications and proactive solution from Mobile Networks is not an easy task as they work 

dependently to each other.   

 

Keywords: Application, Smartphone, Mobile operator, signaling, load 

 

1. Introduction 

In a few years’ time, many of the gadgets will be obsolete because of the smartphone: the 

calculator, telephone, voice recorder, alarm clock, video camera and even the flashlight. In a 

few years time it may also replace the PC. There are already apps for anything and everything 

you need. There are a few weaknesses with smartphones, however. For one, they cannot 

compare with the PC when it comes to gaming. Limited storage equals limited features, and 

thus they lose when it comes to hardcore gaming, photo manipulation, 3D animation, video 

editing, and such. So while smartphones rule in convenience and instant connectivity, they 

cannot yet compete with PC’s extensive gaming, editing, and others. Smartphones can do the 

most necessary tasks that you can do with your PC. It can connect to the internet, use social 

networking sites, and organize our lives. Thus they’re fast replacing the PC, which used to be 

the most irreplaceable piece of technology in our lives. But now we see that smartphones are 

now quickly catching up. Mobile Internet is the combination of mobile communications and 

Internet. Mobile communications and Internet have gained their own great achievements. 

However, their terminal modes, network architectures, application categories, and user 

behaviors differ obviously. Smartphone’s have a great impact on network capacity; signal 

processing, and data transmission. Operators may face challenges like network congestion, 

overload, and frequent capacity expansion; thus, early preparation is required to ensure 

network stability. Adoption of smart phones is a global phenomenon. ABI Research predicts 

annual total world market shipments of smart phones in 2016 to be close to a billion. This 

wide spread adoption of smartphones continues to drive large increases in data and signaling 

volume on mobile networks. How does Smartphone behave? How does it affect the mobile 

network? The answer falls back on the basic three characteristics of Smartphone’s: 
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 Always on applications  

 Always-on-line PDP  context 

 Fast dormancy 

Always-on applications like instant messaging (IM) and social networking services (SNS) 

etc. are popular among MBB users. These applications not only occupy resources related to 

wireless carrier, PDP, and IP, but also ask the client devices to send heartbeat messages to the 

server every several minutes in order to remain online. This also generates a heavy signaling 

load. Most Smartphone’s automatically attach to the network and active a PDP context soon 

after being powered on, in order to access the Internet and obtain up-to-date information 

anywhere and anytime. Smartphone’s consume large amount of power due to their large 

screen, long online time, and diversified mobile applications. To save power, Smartphone’s 

and Mobile operators have adopted fast dormancy technology. If there is no data transmission 

within a short time (usually 3 to 10 seconds), Smartphone’s will automatically abort the 

wireless connection and switch to the idle mode. The connection will be reestablished when 

the data transmission is needed. For most applications on mobile devices there is used polling 

technology which is widely used and the same application can be used with different 

technology on different platforms and represent different heartbeat characteristics.  

 

Table 1. Some categories of current mobile Internet and their main characteristics 

Category  Description Typical application Characteristic 

Voip Audio and video 

calls 

Viber, Skype, Tango, 

Face time 

small packets 

continuously 

Streaming Streaming media like 

HTTP videos, audios 

and P2P 

YouTube, Pandora, 

PPStream 

big packets 

continuously 

Web browsing Web sites on internet Typical web 

browsers, Safari, 

Opera 

big packets, less 

frequently 

SNS Social networking 

sites 

Facebook, Twitter big packets, less 

frequently 

Email Mails including 

Webmail, POP3, 

SMTP 

Gmail, Yahoo, 

Hotmail, 

big packets, less 

frequently 

Gaming Mobile gaming Cars, AngryBirds Big packets 

continuously 

 

So combination of big or small traffic packets, less frequently or continuously connected 

(from application point of view) on an end user, make the user to behave so interactively with 

the Network and causing an increase on Network Signaling and User plane data size that 

can’t be always managed from mobile operators. 

 

1.1 Mobile terminals capabilities and Challenges on Mobile network 

With development of mobile internet, network capabilities and Smartphone capabilities are 

changing quickly. Nowadays, most of Smartphone’s comply with 3GPP Release 6 and on. 

More and more Smartphone’s support HSPA+ features like 64QAM, multi input and multi 

output (MIMO), continuous packet connectivity (CPC), and enhanced Cell_FACH. The new 

iPad compliant with 3GPP Release 7 has a downlink capability of Cat. 14 Mbit/s to 21.1 

Mbit/s. The new iPad supports DC-HSDPA feature in Release 8, with a downlink capability 

of Cat. 24 Mbit/s to 42 Mbit/s. Smartphone screen size and resolution have been improved 
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rapidly. The computing capability and multi-radio capability for Smartphone’s develop 

quickly, and their screen becomes larger and larger. Mobile Internet applications shift from 

email to abundant services, such as web browsing, instant messaging, SNS, VoIP, cloud 

service, video on demand, and live cast For web browsing and video playing services, higher 

screen resolution leads to increases in traffic volume. Power consumption has been a 

bottleneck for Smartphone’s all along and intervention on way and time of data transmission 

and based on mature iOS and software on protocol stack, Apple devices provide services of 

fast dormancy, being online permanently, and push notifications. For iOS, background 

applications do not generate cellular data flows. The heartbeats of background services are 

regarded as those for Apple push server. These services are in the deactivated status. For 

Android, most background services have a single heartbeat. In the below figure is shown 

different types of Smartphone mobiles and their iOS.  

 
Figure 1. Mobile/Tablet Operating System Market Share till September 2013  

 

Web Applications characteristics and impact on Mobile network 

Web browsing service is most widely used on mobile Internet at present. Most of mobile 

phone browsers send requests with HTTP to download HTML web pages from a web server. 

The HTML web pages are parsed and shown on mobile phones. The data volume transmitted 

over mobile phone browsers is equal to that over personal computer browsers, and data 

distortion never occurs. Browsers of mobile phone, such as Opera Mini and UCWEB 

browsers web pages works with a third-party agent server. A mobile phone sends a browsing 

request to the third-party server. The third-party server connects the mobile phone and the 

website. The website transmits data to the third-party server. The third party server 

compresses the data and generates smaller pages with less traffic volume for the mobile 

phone browser. The mobile phone browser parses the compressed data and displays it on the 

screen. In this mode, the data transmission volume is smaller, but data distortion occurs.  

 

Repetition of requests, Signaling and energy spent 

Today’s smartphones interact with the mobile network in a significantly different way from 

the mobile device for which it was originally optimized – laptops. Networks then were 

designed to keep the data connection open for long periods to reduce the delay in transferring 

data between client and servers. This enabled networks to respond quickly but led to higher 

power consumption in the user equipment (UE). Smartphone’s must be online permanently, 

and they keep attempting activations if any failure occurs. For activation failures due to 

network faults, Smartphone’s continuously attempt to be activated, so that services can be 

activated once the network equipment recovers. On live networks, network equipment faults 

seldom occur. Activation failures are mostly caused by incorrect terminal configurations, 

absence of subscription, and lack of call cost. If such failures occur, services cannot be 
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activated in a short period. Repeated activation request signaling leads to extensive 

unnecessary signaling load. If unexpected network faults occur, repeated activation requests 

cause severe network overload (NodeB issues, Firewall breakdown etc). Heartbeat messages 

for most smartphone applications maintain connections with servers and update their status. 

Many Applications adopt small heartbeat intervals to update the status. Frequent heartbeats 

together with smartphone fast dormancy feature are the root cause of massive signaling on 

wireless networks. A large number of terminals send repeated activation requests and 

generate signaling about five times more than that in normal conditions.   

All the mentioned one are trumpeting to Mobile operators to be in proactive mode for acting 

fast in solving network issues (like overloads, congestion, signaling “storms”) brought by 

introduction of  today’s Smartphone mobiles.  

 

1.2 Smartphone Applications and Risks 

In the Figure 1 it’s shown the Mobile/Tablet Operating System Market Share till September 

2013 worldwide. So believe that for each kind of OS there are thousands and hundreds of 

apps available and for sure many of them do not meet any quality and they can be root cause 

of many issues for end user and mobile networks. More than 500 000 applications are 

available for users to download for the iPhone alone. Depending on their requirements, these 

apps can cause severe pressures and outages. For example, social media and email 

applications are constantly seeking a network connection to check for updates.  Apps that 

require constant network communication can generate such heavy traffic loads that networks 

can grind to a halt. Sophisticated users are not just adding new apps; they modify handsets, 

add or remove functionality and re-flash the operating system to personalize and improve 

their phones. This can cause a myriad of additional issues. These issues present an ongoing 

problem for networks, despite the best efforts of device manufacturers, app developers and 

operators. Service assurance solutions can help operators pinpoint problems and provide 

information to solve problems. 

Also a big problem for Smartphones is the Risk which is defined as the product of the 

likelihood and the impact of a threat against the information assets of an organization or an 

individual. Threats exploit one or more vulnerabilities. The likelihood of a threat is 

determined by the number of underlying vulnerabilities, the relative ease with which they can 

be exploited and the attractiveness for an attacker. List of main possible affected assets 

throughout: Personal data, Corporate intellectual property, Classified information, Financial 

assets, Device and service availability and functionality, Personal and political reputation etc.  

Market analysts predict that Smartphone’s will outnumber PCs by 2013, and that they will be 

the most common device for accessing the internet. Always-on-line PDP context 

(applications) also leaves the smartphone a permanent IP reachable endpoint in the IP 

network and subject to malicious programs, such as virus attacks as mentioned.  These make 

all of Smartphone users think on their own risk when always online and kind of used 

applications and services. Table below shows 4 main contributors on Securities risks for 

them.  

 

Table 2. Main contributors on Securities risks for Smartphone’s 

No. Title Risk Description 

1 
Data leakage resulting 

from device loss or theft 

High 

The smartphone is stolen or lost and its memory or 

removable media are unprotected, allowing an 

attacker access to the data stored on it. 

2 
Unintentional disclosure 

of data 

High 
The smartphone user unintentionally discloses data 

on the smartphone. 

https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/data-leakage-resulting-from-device-loss-or-theft
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/data-leakage-resulting-from-device-loss-or-theft
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/unintentional-disclosure-of-data
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/unintentional-disclosure-of-data
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No. Title Risk Description 

3 

Attacks on 

decommissioned 

smartphones  

High 

The smartphone is decommissioned improperly 

allowing an attacker access to the data on the 

device. 

4 Phishing attacks  Medium 

An attacker collects user credentials (such as 

passwords and credit card numbers) by means of 

fake apps or (SMS, email) messages that seem 

genuine. 

 

But nevertheless involved in securities risks are also: Spyware, Network Spoofing, 

Surveillance, Financial malware and Network congestion attacks.  All of them are derivation 

of Smartphone applications “leakages” or Mobile operators not implementing right solutions 

on their infrastructure (like firewalls etc).  

For example more than 500 000 applications are available for users to download for the 

iPhone alone. Depending on their requirements, these apps can cause severe pressures and 

outages. For example, social media and email applications are constantly seeking a network 

connection to check for updates.  Apps that require constant network communication can 

generate such heavy traffic loads that networks can grind to a halt. Sophisticated users are not 

just adding new apps; they modify handsets, add or remove functionality and re-flash the 

operating system to personalize and improve their phones. This can cause a myriad of 

additional issues. These issues present an ongoing problem for networks, despite the best 

efforts of device manufacturers, app developers and operators. Service assurance solutions 

can help operators pinpoint problems and provide information to solve problems. 

From Apps you planned to use have always to consider feedbacks & rates given by the rest of 

users on needed application for its behavior. 

 

2. Analysis and main solutions proposal 

In general, fast dormancy and always-on applications have made Smartphone a main 

contributor to an MBB network’s signaling traffic. Actually operators face challenges in 

acquiring large amounts of new spectrum due to limited availability of spectrum and large 

capital expenditures associated with it. However all these improvements may not be 

sufficient to keep up with the data and signaling load?  Frequent request with small amount of 

data per request can load the network with the extra signaling and drain the battery life of 

Smartphone’s. The Smartphone radio has to frequently move from its idle state to connected 

state for each connection attempt. To save battery life radios prefer to stay in idle state as 

long as possible, and move to connected state occasionally to transfer large amounts of data 

and then go back to idle as quickly as possible. There have been ongoing improvements in 

the cellular networks standards such as 3GPP to introduce timers (like T1 and T2) that can 

help with chatty application behavior. A better adjustment of them will help both parts, user 

and network as well. Also there are many studies in predicting user activities based on 

previous history and in this way the user can be managed better (RSSI values, directions, 

apps used and other are parts of these studies ). 

In the last years, over hundred thousand applications are developed as seen in the table 1. 

Many operators have started taking to add requirement on applications that can reduce the 

network impact. However given the plethora of developers and operating systems, these 

requirements will take time to propagate the entire eco-system. Even with these requirements, 

it’s likely that many applications will cause disruption in the network since networks are not 

implemented in homogenous way.  Some main steps to be considered from them are: 

https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/attacks-on-decommissioned-smartphones
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/attacks-on-decommissioned-smartphones
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/attacks-on-decommissioned-smartphones
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/phishing-attacks
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/network-spoofing-attacks
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/surveillance-attacks
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/financial-malware-attacks
https://www.enisa.europa.eu/activities/Resilience-and-CIIP/critical-applications/smartphone-security-1/top-ten-risks/network-congestion
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 URA/CELL_PCH. In the short term, the URA/CELL_PCH can be applied to reduce 

overall network signaling. Subsequently, the network control on signaling from 

terminals can be applied to ensure network security and reliability. 

 Fast dormancy saves batteries for Smartphone’s if no data is transmitted. Terminals 

in URA/CELL_PCH status can stay connected to radio networks, and power 

consumption reduces. In this status, even frequent interactions of heartbeat and 

service data do not cause too many radio connections and releases.   

 Optimized Heartbeat Mechanism, Smartphone applications providers and 

developers must consider wireless network characteristics to reduce the too frequent 

heartbeats. Therefore, the impact on networks is decreased and terminal power 

consumption is lower. 

From the other side with introduce of Smartphone, apps developers are considering 

improvements in the following aspects: 

 For standard design, the factors, such as small packets, bearer efficiency, network 

architecture, and protocol layer optimization are considered. 

 For existing networks, original traffic models for reference are changed, software, 

hardware and parameters are reconfigured, and new features are enabled. 

 For Smartphone and applications, a win-win situation is expected between network 

resource consumption and user experience.  

These solutions cannot “replace” network reconstructions or capacity expansion to meet 

the requirements of increasingly growing subscribers, signaling and data traffic.  

 

3. Conclusions and future work 

This paper brought up as a remainder for main problems brought by introduction of 

Smartphones and solutions/suggestions targeting at identified problems caused by 

Smartphone’s and applications in deployed UMTS networks based on 3GPP Releases and 

newer versions. Mobile operators in 3G have to consider Smartphone impacts and take proper 

actions in reducing their impact. Operators can take corrective actions to minimize the impact 

on network capacity and performance. From the other side user itself has to take into account 

type of applications using and their impact on its mobile. Our future work consist in 

deploying a simple apps for Smartphone helping to reduce battery consumption  by 

considering activity time, RSSIs, multiples apps times, network timers, 2G   3G 

switching and so on.   
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Abstract  

Endowment assurance even it is not very popular in Albania, may be very attractive for different 

social levels. Basically this type of assurance covers the payment of a benefit (which may be 

either a lump sum or paid as an annuity) from the insurer, after the policyholder attains a certain 

age or dies within a certain period. Also the policyholder has to made a premium payment (which 

also may be done by a single payment or several payments). 

These contract covers single or more than one live, and as well may be used as an investment 

contract for the future of the children 

As they are long term contracts these contracts involve many assumptions including mortality 

rates investment policy and return on these investments, expenses and possible growth on profit 

 

Key words: endowment assurance, premium, mathematical reserve, mortality rates, assurance 

period, technical interest. 

 

1. Introduction 

Endowment assurance even it is not very popular in Albania, may be very attractive for 

different social levels. Basically this type of assurance covers the payment of a benefit (which 

may be either a lump sum or paid as an annuity) from the insurer, after the policyholder attain 

a certain age or die within a certain period. Also the policyholder has to made a premium 

payment (which also may be done by a single payment or several payments). 

This type of contract can be constructed for one or two persons as well as a contract which 

offers a future benefit for the children 

As it covers the payment in both cases: survival and possible death, there are two equally 

valid ways of viewing of endowment assurance: the mathematical concept and the economic 

concept. 

 

Mathematical concept 

The insurer maces two mutually exclusive promises under endowment assurance: to pay the 

benefit if the insurer dies within the period of the contract, or to pay the benefit (a lump sum 

or periodic payments etc) if the insured survives to the end of the insurance period. These two 

promises are called respectively as term and pure endowment 

 
 

Economic concept 

Another analysis of endowment assurance, the economic concept, divides endowment 

assurance in two parts: decreasing term insurance and increasing savings. The savings part of 

the contract is available to the policyholder through surrender of the policy. This increasing 

savings feature is supplemented by decreasing term assurance, which when added to the 

savings accumulation, equals the policy benefit. 

The benefit of the endowment contracts may be linked to certain investments (unit linked) or 

certain index (index linked) like future inflation or other. But as the investment market in 

Albanian market is still not very developed, we will considered only bank deposits or 



Journal of Science, Innovation and New Technology Vol. 1, No. 7 – July 2013 

 

62 

 

treasury bonds 

In this paper we’ll make calculations for two types of endowment assurance contracts: single 

life contracts and children fixed term contracts 

 

2. Notation in this technical note 

Within this paper note, we will use the following notation: 

 Age of the policyholder 

 duration of the premium payment 

 term of the policy 

 
 

 

3. The term of the policy 

Single life contract 

The term of the policy  is divided into two main parts, the premium payment part  and the 

paid-up part . The premium will be paid as from the begin of the premium payment 

part until the begin of the paid-up part. During the paid-up part there will be no premium 

payment. In case of death of the policyholder, the benefit will be paid at the end of the year of 

death. After the term of the policy there follows a flexible payoff phase. Within this period 

the capital can be received completely at the beginning of this period or in several 

installments. The treatment of the policy in the payoff phase is not covered in this paper. 

After the payment of the of the lump sum resp. the last installment, the policy ends. 

 

Children assurance contract 

The term of the policy  is divided into two main parts, the premium payment part m and the 

paid-up part  The premium will be paid as from the begin of the premium payment part 

until the begin of the paid-up part. During the paid-up part there will be no premium 

payment. In case of death of the policyholder the policy will remain in force until the end of 

the term. After the term of the policy there follows a flexible payoff phase. Within this period 

the capital can be received completely at the beginning of this period or in several 

installments. The treatment of the policy in the payoff phase is not covered in this paper. 

After the payment of the of the lump sum resp. the last installment, the policy ends. 

 

4. The payment of the premium 

The premium is paid by the policyholder. All amounts, including the premiums to be 

collected and the benefits to be paid, are given in Euro. 

 

The benefits 

Single life contract 

In case of death of the policyholder during the premium payment period or during the paid up 

period, the policy is considered paid in full and the benefit is paid to the beneficiary.  

If the insured reaches the benefit age, the sum insured becomes due (final benefit). The final 

benefit will be paid either as a lump sum at the beginning of the benefit period or by several 

installments during the benefit period. 

 

Children assurance contract 

In case of death of the policyholder during the premium payment period, the policy is 

considered paid in full and this paid-up policy remains in-force (paid-up benefit). It is 

possible to cover two policyholders jointly, in this case the policy is considered paid in full: 



Endowment Assurance – Principles, Technical Notes and Assumptions 

 

63 

 

either in case of death of the firrst of the policyholders (joint life - first death cover), or in 

case of death of the last of the policyholders (joint life - second death cover), or for 50% in 

case of death of the first of the policyholders and for 100% in case of death of the second of 

the policyholders (joint life - 50:50 cover), depending of the type of the cover. After the 

premium payment period there will be no benefit in case of death of the policyholder. In case 

of death due to accident of the child in the first year of the cover, the policy-holder receives 

no benefit. In case of death of the child due to accident after the first year of the cover or due 

to illness, the policyholder receives back the maximum of the Minimum Death Benefit and 

the current mathematical reserve. If the child reaches the benefit age, the sum insured 

becomes due (final benefit). The final benefit will be paid either as a lump sum at the begin 

of the benefit period or by several installments during the benefit period. 

 

5. Calculation principles 

The technical interest for this product is 

 
The underlying mortality table, giving the mortality , is the one from the Albanian 

Mortality Table. These  may be loaded by a factor which is determined during the medical 

and financial underwriting. 

 

Limitations 

Single life contract 

Earliest begin of the cover (Age of policyholder) 18 

Latest begin of the cover (Age of policyholder) 55 

Latest end of the premium payment period (Age of policyholder) 65 

Minimum term period (years) 10 

Maximal Sum Insured 100,000 

 

Children assurance contract 

Earliest begin of the cover (Age of child)        4 

Earliest begin of the cover (Age of policyholder)       18 

Latest begin of the cover (Age of child)        14 

Latest end of the premium payment period (Age of policyholder)     65 

Earliest begin of the benefit period (Age of child)       16 

Maximum age of the policyholder (Age of policyholder)      65 

End of the benefit period (Age of child)        30 

Minimum Death Benefit (MDB)             euro 100.000 

Maximal Sum Insured                 euro 50.000 

 

Net Premium 

The net premium consists of two main parts, the savings part and the death cover part. 

The net premium for the death part is calculated: 

 

 
Where  

where Ti  is the sum at risk of the child death cover in the year I, and  
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The net premium for the saving part is calculated: 

 
And for children assurance we have: 

 
Depending if single parent; first to die; last to die; or 50:50 payment contracts 

 

Where  

 
The net premium is the sum of the both parts: 

 
 

7. Expenses 

The expenses charge needed are  of the gross premium. In case of shortened 

premium payment duration, the loading for the premium is:  

The acquisition costs (as a percentage of the gross premium) are  of the gross 

premium 

 

Gross premium 

The gross premium  is calculated by loading the net premium with the  and  

costs. Therefore, the gross premium is: 

 
 

Actuarial Reserves 

The actuarial reserve as follows (the case of single life, it is the same in the othes cases)  

 
Moreover a zillmer reserve based on gross premium has to be calculated: 

 
 

Extra charge for the method of payment 

If the payment method is not annually, additional costs emerge in comparison to a payment in 

advance. Let the technical interest be 2.50% and the loading for the administrative costs be 

10% per premium collected. Then the loading for the premium is: 
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Payment period Premium loading 

    

    

    

    

 

6. Lapses and Surrender Value 

It is possible for the policyholder to surrender the policy. 

In case of lapsation of the policy during the premium payment period, it is possible to 

consider the policy as paid-up with a reduced benefit (the capital value) or to receive the 

actual (zillmerised) mathematical reserve, reduced by a penalty  (the surrender value). The 

penalty  can be found in the table below. 

In case of surrender of the policy during the paid-up period, it is only possible to receive the 

actual (zillmerised) mathematical reserve, again reduced by the penalty . 

 

Table of penalties: 

Year penalty (tbd) 

    

    

    

    

    

    

    

    

 

7. Profit participation 

At the end of each policy year, the appointed actuary of an insurance company defines the 

earned interest on the basis of the investment performance. The difference between the 

earned interest and the technical interest, applied on the mathematical reserve per policy at 

the end of the year, gives the profit of the policy in the respective year. This amount is either 

used to decrease the premiums to be paid of the following year or it is invested into a savings 

account. The earned interest of the following years will be applied also on this savings 

account. 

 

A model 

Below we can find a model using the formulas mentioned above for single life 20 year 

endowment assurance from contracts discussed above where the technical interest is assumed 

, the life tables used are the ones of the Albanian population administrative 

expenses are 10% of the premium and acquisition costs are 7% of the premiums, for a male 

aged 30 paying an annual premium of 1000 euro 

 

Insured Person   
 

Tariff   
Number of 
Policies 1 

 
Term 20 

Gender M 
 

Premium Payment 
Duration 20 

Age 30 
 

Annual Premium 1,000 

   
Sum Insured 21,206 

   
Minimum Death Benefit 21,206 
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     Year  Benefit on death   Benefit on surrender  Paid up value 
 0 21,206.32 

   1 21,206.32 
 

1,189.07 
 2 21,206.32 

 
2,409.37 

 3 21,206.32 2,116.49 3,599.37 
 4 21,206.32 3,038.39 4,761.09 
 5 21,206.32 4,070.41 5,895.17 
 6 21,206.32 4,957.19 7,004.38 
 7 21,206.32 5,867.39 8,088.26 
 8 21,206.32 6,802.21 9,148.21 
 9 21,206.32 7,761.52 10,183.79 
 10 21,206.32 8,745.96 11,195.57 
 11 21,206.32 9,757.11 12,185.30 
 12 21,206.32 10,794.90 13,152.53 
 13 21,206.32 11,859.55 14,097.27 
 14 21,206.32 12,951.76 15,020.07 
 15 21,206.32 14,072.02 15,921.20 
 16 21,206.32 15,222.55 16,802.84 
 17 21,206.32 16,403.69 17,664.99 
 18 21,206.32 17,616.89 18,508.74 
 19 21,206.32 18,863.73 19,335.32 
 20 21,206.32 21,206.32 21,206.32 
  

It can see from these tables that when the term of the contract is exceeding 20 years it 

becomes more attractive than depositing each year the same amount of money with an 

interest of 1.5% (which is not often offered for individuals for euro from the banks) 
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