
 

 

 

 

 

       MACROECONOMIC SIMULATION  

                        APPLICATION (MSA) 

 

 

 

 

                                JORA BANDA 

 

 

 

 

 

 

 

 

 

 

                                               BACHELOR DEGREE 

    

                 EPOKA UNIVERSITY 

            2014 

 



 
         - i - 

 

 

 

          MACROECONOMIC SIMULATION  

                           APPLICATION 

 

 

                                                                    By 

 

                  JORA BANDA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thesis submitted to the Faculty of Economics and Administrative Sciences, Epoka University, 

     in Fulfilment of The Requirement for the Degree of Bachelor of Science 

 

June 2014 



 
 

       

 

      DEDICATION 

 This thesis is dedicated to my parents for their support and encouragement 

  

- ii - 



 
 

 

                                                 ABSTRACT 

Faculty of Economics and Administrative Sciences 

Advisor: Igli Hakrama 

 

Macroeconomics is one of the major branches of economics that helps us to 

understand the overall performance of our country. The main function of 

macroeconomics is the detailed analysis of different data in order to keep a stable 

economic growth and employment level.  

Macroeconomics is one of the most important courses that every student should 

take in order to make the right decision in the future. But having only the 

explanation of the lecturer and textbook is not always enough to understand 

logically what the real effect of macroeconomic indicators is. 

Lately, technology has become one of the most important assets in our lives. 

Especially, in economy it has been very efficient and useful. Many websites such as 

INSTAT or Bank of Albania are the source we always refer to, for analysis of 

macroeconomic elements. Especially for students, this type of websites is very 

crucial in projects or assignments given. For this reason, I thought to analyze the 

main problems of Macroeconomics and implement them in a web application. The 

system is created to be as flexible as possible so it can be used by every student 

even if they don’t have any special computer skills. The main point of the system is 

to enable students find the needed macroeconomic analysis at any time. 

During the research and analyze, it was discovered that also other people can use 

this system. Different persons from different professions can take more knowledge 

about this topic. However, the implementation part is done generally for students 

but this system can be used by others as well. 

Key Words: macroeconomics, technology, indicators, analysis 
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                                                 ABSTRAKT 

Fakulteti i Ekonomise dhe Shkencave Administrative 

Udhëheqës: Igli Hakrama 

 

Makroekonomia eshte një nga degët kryesore te ekonomisë e cila na ndihmon për të 

kuptuar sjelljen e ekonomisë së një shteti ne tërësi. Funksioni kryesor i 

makroekonomisë eshte analiza e detajuar e te dhenave te ndryshme e cila sjell nje 

mirëqënie ekonomike dhe nivel punesimi te qëndrueshëm.Makroekonomia është 

një ndër lëndët kryesore qe secili student duhet të studiojë në mënyrë që të marri 

vendimet e duhura ekonomike në një të ardhme. Por leksionet dhe librat nuk jane te 

mjaftueshme per te kuptuar llogjikisht efektin e cdo treguesi makroekonomik. 

Vitet e fundit, teknologjia është një ndër asetet kryesore në jetën tonë. Sidomos ne 

ekonomi ka pasur nje përdorim shumë efiçent dhe fitimprurës. Shumë faqe interneti 

si INSTAT ose Banka e Shqipërisë janë burimet kryesore të cilave u drejtohemi për 

te marr të dhëna ne lidhje me nivelin e ekonomisë. Veçanërisht per studentet keto 

faqje internet jane shume te vlefshme ne lidhje me projektet ose detyrat e caktuara. 

Për këtë arsye, mendova te analizoj përkufizimet e problemet kryesore te 

Makroekonomisë dhe në bazë të kësaj analize do implementoj një aplikacion web-i. 

Sistemi është krijuar që të jetë sa më i përshtatshëm per çdo student pavarësisht 

njohurive mbi Informatikën. Një ndër pikat kryesore të këtij sistemi është marrja e 

analizës së treguesve kryesore të Makroekonomisë në çdo moment. 

Gjatë kërkimit të analizës, është vënë re se edhe persona të tjerë me profesione të 

ndryshme nga ekonomia mund ta përdorin nje sistem të tillë. Gjithësesi, ky sistem e 

ka pasur fokusin kryesisht tek studentët dhe unë besoj se me anë te këtij sistemi  
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performanca dhe dijet e studentëve në lidhje me Makroekonominë do jenë më të 

larta.  
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                                        CHAPTER 1 

                                            INTRODUCTION 

 

Macroeconomics is defined as the study of a country’s economy performance as a 

whole. Generally, it is considered as abstract but in reality it touches everything of 

our lives. Business executives need to forecast the demand for their product, 

citizens need to be aware about price level changes and seniors need to know about 

the job possibilities offered after the graduation. Since the macroeconomics affects 

everyone, recently it has been a main topic of national political discussions. So, 

having some basic information on macroeconomics is a crucial point in our lives.         

Technology plays a very important role in collection of macroeconomic data from 

different time periods, analyzing them and making predictions about economy’s 

future. In this paper, it will be discussed about the main macroeconomic indicators, 

their effect at each-other and the connection with technology. Generally, this 

website is created to help students more in understanding logically the effect of 

macroeconomic elements with each other and in the whole economy.                 

This is not the first paper discussing the same idea but the way i have constructed to 

implement this idea is very different. One of the examples is “Jamel”. It is free 

software based on Java Programming Language. In this project, user only specifies 

the main behavior parameters and the system gives the effect by observing 

macroeconomic indicators (income, unemployment, inflation etc). Another example 

is “Capitalism Lab” which is based on PHP Programming Language. It is a game 

which uses the main macroeconomic indicators to describe the economy 

performance.                                                                                                                   

As mentioned above, I have chosen a different way to implement this idea. As we 

know laptops, PC or even tablets are inevitable parts of our lives nowadays. So, just  
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by entering the link of the website, student can start taking the needed information 

without installing different softwares or by buying them. This project consist on a 

website in which user can read the main indicators theoretical part and then taking 

the graphical analysis. For analyzing of components, Albanian data are taken. 

Generally, data consist in a period from 1995-2013 and are taken from different 

websites such as INSTAT and Bank of Albania. Also in this project 

macroeconomic development and policies are discussed.  
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CHAPTER 2                            

LITERATURE REVIEW ON MACROECONOMIC CONCEPTS 

As mentioned even above, the project is based on macroeconomic data combined 

with technology to bring an efficient result. This chapter provides a summary of the 

main indicators and their effect on each other. 

 

2.1  Macroeconomic Indicators 

Macroeconomic indicators are variables that show the status of the economy in a 

specific period. Since each of the components has a direct impact in economy, we 

definitely need to know their definitions and what changes can they have due to 

different time periods.    

 

2.1.1 GDP 

GDP is defined as the market value of all services and final goods produced within 

a country for a given period of time. It includes four main categories such as 

consumption, investment, government purchases, net exports (exports and imports).  

 

GDP is used to measure how fast the economy growing is compared to other 

periods. Also GDP is defined as the measurement of income and expenditures, that 

means in a whole economy they must be equal with each other.[13] 
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                                            Figure 1 - GDP Circulation[1] 

 

2.1.1.1 Types of GDP 

GDP is divided into two types: 

 

1. Real GDP is the value of final goods and services measured by using 

constant prices; it is not affected by price changes such as 

inflation/deflation.  We can calculate real GDP by using the following 

formula: 

 

Figure 2 - Real GDP Calculation[1] 

 

 

2. Nominal GDP is the GDP measured at current prices. Differently from the 

real one, it is strongly affected by prices and it usually appears higher than 

the real GDP. 
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                                                          Figure 3 - Nominal GDP Calculation 

 

2.1.1.2 GDP Deflator 

A converter between real and nominal GDP is the GDP deflator which measures 

the inflation rate. It shows the change of the GDP calculated with base year and 

with different price levels during years. GDP deflator is calculated as follows: 

     

 

              Figure 4 - GDP Deflator Calculation[1] 

 

2.1.1.3 CPI 

CPI defines the changes in price level of consumer goods. 

 

 Calculating CPI for one item 

 

 

 

 Calculating CPI for more than one item (multiple) 
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2.1.1.4 Albanian Case 

 

                                                              Figure 5 - Albanian GDP[7] 

From the graph given above, it is seen Albania’s highest GDP was in 2008 and 2011. Till 

1999 GDP has often change and after this period it has been increasing till nowadays.  

 

 2.1.2 Inflation Rate 

Inflation rate is defined as the increase of the price level over a period of time. 

Increasing of price level means buying fewer goods or services; the purchasing 

power will decrease. With the decreasing of the purchase power comes a huge loss 

within an economy. It is calculated as follows: 

                                 

                                                       Figure 6 - Inflation Rate Calculation[1] 
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2.1.2.1 Albanian Case 

 

                                                                 Figure 7 - Albanian Inflation Rate[7] 

As we can the most difficult of period of our country is 1991-1993, in which the inflation 

rate was very high. 

 

2.1.3 Interest Rate 

Interest rate is the interest that the debtor has to pay in order to use money given 

by the creditor. It is one of the most important elements of monetary policy that 

has to be taken into account for investments,consumption and inflation. There 

are two types of interest rate: 
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 Real Interest Rate (same as real GDP) is calculated by using a base 

year so it is not affected by inflation or deflation. It is calculated by 

the following formula: 

                               

 

                                           Figure 8 - Real Interest Rate[1] 

 Nominal Interest Rate is the interest rate measured at current prices. 

Differently from the real one, it is strongly affected by prices and it 

usually appears higher than the real interest rate. It is calculated by: 

 

                         

                                                 Figure 9 - Nominal Interest Rate[1] 

 

2.1.3.1 Albanian Case 

 

Deposit Interest Rate (%) 

 

                                   Figure 10 - Deposit Interest Rate[7] 
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Lending Interest Rate (%) 

 

                                   Figure 11 - Lending Interest Rate[7] 

 

Date Value 

2012-12-31 10.88034654 

2011-12-31 12.4320986 

2010-12-31 12.82232989 

2009-12-31 12.66093515 

2008-12-31 13.01964271 

2007-12-31 14.09962279 

2006-12-31 12.93994286 

2005-12-31 13.075 

2004-12-31 11.76152183 

2003-12-31 14.27083333 

2002-12-31 15.30416667 

2001-12-31 19.65416667 

2000-12-31 22.1025 

1999-12-31 21.615 

1996-12-31 23.95833333 

1995-12-31 19.65 

1994-12-31 23.66666667 

1993-12-31 29.58333333 

1992-12-31 20.58333333 

 

2.1.4 Employment Indicators 

 

Employment is made of some components which it is needed to understand in 

order to define the relationship with Macroeconomics. 
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 Employed: People who work with a payment after a specific period.   

 Unemployed: People who are able to work and have tried to find a job. 

 Not in the labor force: This category includes those who fit in any of two 

categories mentioned above.  

 Labor force is made of  employed and unemployed people. 

 

 Unemployment Rate is calculated by the following formula: 

 

 

 

 

Albanian Case: Unemployment Rate 

 

 

                                   Figure 12 - Unemployment Rate[]7 

 

 

As we can see from the graph in 2013 there was a huge increasing of 

unemployment rate while in January 2014 there is a dramatically decrease. 
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2.2  Macroeconomic Models 

        

          2.2.1 Aggregate Demand - Aggregate Supply 

This model represents the total nation production of an entire economy. The 

aggregate supply shows the relationship between price level and quantity of goods 

produced by suppliers while aggregate demand shows the willingness of customers 

to buy the domestic product.  

 

                                  Figure 13 - AS/AD Model [3] 

“As we move to the long run, the expected price level comes into line with the 

actual price level as firms, producers, and workers adjust their expectations. 

When this occurs, the short-run aggregate supply curve shifts along the 

aggregate demand curve until the long-run aggregate supply curve, the short-

run aggregate supply curve, and the aggregate demand curve all intersect. This 

is represented by point C and is the new equilibrium where short-run aggregate 

supply curve 2 equals the long-run aggregate supply curve and aggregate 

demand curve 2. Thus, expansionary policy causes output and the price level to 

increase in the short run, but only the price level to increase in the long run.” [2] 
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                                  Figure 14 - AS/AD Model (2)[3] 

2.2.2 IS-LM 

IS curve represents goods equilibrium in the market while LM curve represents 

equilibrium of money in the market, defined respectively by these functions : 

                                                  

The intersection of these two curves determines the perfect combination which 

satisfies equilibrium conditions in both markets. (R1 , Y1) 

 

                                  Figure 14 - IS LM  Model[3]  
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Cases:  

o Government Purchases Increase 

 

                                  Figure 15 - IS LM  Model [3] 

An increase in government purchases will cause the increasing of output and income since 

the IS curve shifts to the right. This means that money demand will increase, consequently 

interest rate will rise. The increase of interest rate means decreasing of investments. 

 

o An increase of monetary policy (increase of M) 

 

                                  Figure 16 - IS LM  Model [3] 
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Since LM curve will shift to the right, the interest rate will decrease which means 

the increase of investment number. Consequently the income and output level will 

be higher too. [3] 

 

2.3  Macroeconomic Policy 

 

 2.3.1 Monetary Policy 

“Monetary policy is the macroeconomic policy directed by the central bank. It is 

concerned with management of money supply and interest rate.” [4]  

 

  2.3.2 Fiscal Policy 

“Fiscal policy is concerned  with the government changing of taxes and government 

spending.” [5] 

 

“The aims of fiscal policy: 

 To increase economic growth in recession. 

 Keep  inflation level under the normality   

 Keep stable economic growth” [5]  

 

 

 

 

 

 

 



 
                                                -15- 

                                         CHAPTER 3 

                SOFTWARE ANALYSIS OF REQUIREMENTS 

 

In the first two chapters, the importance and the indicators of macroeconomics were 

explained. Since this is not only an economic project, in the following chapters the 

technology used will be bring in attention. Previously, the problems and the impact 

that the main indicators have upon economy was discussed. By using technology, a 

solution will be give which will increase student performance, will help professors 

in lecturing and increase the credibility of Macroeconomics courses. 

 

3.1 Functional Requirements 

Functional requirements are very important in the analysis phase since it identifies 

clearly what the services are offered by the system, what type of customer can use 

this system and most important what is the input achieved from this system. 

           

 3.1.1 Usability Requirements   

Macroeconomic simulation application (MSA) will be a website application will 

allows students to have a more detailed and concise analysis of Macroeconomics. 

The user doesn’t need to install anything and the website usage is free of charge 

since it was firstly implemented for students. Just by entering the website address, 

the users are ready get into this application. Firstly, the login page will appear in 

which user should be register or if currently registered just login.  

After login, the home page will appear in which user can choose macroeconomic 

indicators analysis, macroeconomic models or macroeconomic policies. After 

finishing analyzes, the user can take a self-quiz to check the level of knowledge 

taken from this application.  
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3.1.2 Performance Requirements   

This system offers a high speed service. The only requirement is having PHP 

installed in order to have a faster view of graphics since they are all based on 

Apache, PHP and MySQL. This system can afford reliably any type of data entered 

by user since there is no limitations for the server.  

 

3.1.3 Supportability Requirements   

The system is constructed in a user-friendly manner by using interactive menus and 

graphics so there’s no need to have a special training to use this system. Maybe in 

the future some small upgrades may be done which will not affect on the easily 

usage of the system.  

3.1.4 Security Requirements   

To use this application, a login is needed by the given password and username. If it 

is successful, only the webpage in which user has privilege will be open.  Users can 

not enter in each other’s accounts expect administrator who controls everything in 

this system. 

3.1.5 Interface Requirements 

As mentioned above, the system is implemented in a user-friendly manner. 

Everything is very clearly since there is a help submenu which has all the 

information in a very detailed way.  Interactive menus and graphics are part of the 

implementation so changing menus or moving from one window to another will be 

very smoothly. 
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3.2 Non-Functional Requirements 

Different from functional requirements, non-functional requirements are not part of 

the system but they take care about how the system is perceived to user. They are 

concerned only about the quality that is given to the client. 

  

3.2.1 Hardware Requirements   

For this type of project, the only need is Apache and MySQL installation since it is 

a bit difficult to navigate so slowly. The deviced used to open this website can have 

any type of operating system, there’s no restriction about it. 

 

3.2.2 Software Requirements   

In order to work with PHP or MySQL, it is needed the installation of  Notepad++ or 

Adobe Dreamweaver . 

 

3.2.3 Security Requirements  

User’s information such as username or password are reliably stored in the database 

in a way that only administrator can have access to it.  
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3.3  Users Profile 

In this part of chapter 3, two main actors characteristics will be explained; student 

and administrator. With this explanation, two use cases will be attached.  

 

Student is one the main actors who will generally use this system. He/she firstly has 

to log in and then continue to proceed with the system. After logging in, the main 

interface will be displayed which has the interactive menu where the student can 

choose between different parts of Macroeconomics. The first choice is “About ” in 

which student can take a general information about the functionalities of this 

websites and the connection made between Macroeconomics and technology.  

 

 

Figure 17 - Menu 

 

The second option on the menu is Macroeconomic Indicators in which student can 

choose between four components: GDP, CPI, interest rate and employment. For 

example, if the student choose GDP this page will be displayed: 
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Figure 18 - Menu (Indicators) 

  

The other option on the main menu is Macroeconomic Models which has three 

submenus. 

 

Figure 19 - Menu (Models) 
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The last option but not the least is Macroeconomic Policies where the student can 

take detailed information about the monetary and fiscal policies operating in 

economy of a country. 

 

Figure 20 - Menu (Policies) 

 

In each of the options, user can calculate each of the indicators and take graphs with 

Albanian data taken from INSTAT or Bank of Albania. Here it is an example of 

Albanian GDP during a period of time: 

 

Figure 21 - Menu (Graph) 
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Figure 22 - Use Case Student 

Now, briefly will be discussed about administrator actor which can be called also as 

a maintainer personnel for the project. It has the same features as student except the 

fact that has privileges upon students accounts. Another difference is that 

administrator can change the information given on this website also can update the 

latest data to generate the graphs. (Figure 23) 
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Figure 23 - Use Case Administrator 

In this use case, are developed all the functions that administrator has toward 

system. Generally, they are the same. The differ only in edition of accounts. User 

cannot change anything from other accounts while administrator can do it. 
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3.4  System Design 

In this section, the focus will be at the main software engineering diagrams. The 

rest of the diagrams will be at the end of the paper, at appendix A. 

 

This activity diagram shows  the flow of actions that are performed since the user 

has clicked for the application service.(Figure 24) 

 

 

Figure 24 - Activity Diagram 
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Another important diagram is sequential one that shows the interaction of student or 

administrator with the system. Firstly, is the student/administrator that interacts 

with system and then system interacts back and so on. After finishing everything 

when student logs out the interaction with the system is over. 

 

 

Figure 25 – Class Diagram 

 

 

 

And the last diagram but not least important is class diagram. In this example, it is 

explained how different parts of the software are mixing with each other to give the 

desired interface.  
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                                         CHAPTER 4 

                      SOFTWARE IMPLEMENTATION 

 

4.1  Technology Used 

 

This project is created on a 64-bit operating system. For the implementation of the 

Project several softwares are used: 

 

1. Adobe Dreamweaver CS6  - I have used this software to develop the 

website,especially website design. 

2. Microsoft  Expression  Web 2 - This software was used only at the begining 

of the project for creating the layout of the website. 

3. XAMPP - Databases are created by this software’ feature such as 

phpMyAdmin .  

4. Notepad ++ - This software helped me in generation of graphs. 
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4.2  SystemRequirements 

 

Macroeconomic Simulaton Application (MSA) is an online project so, there are 

some requirements : 

HTML5: It is the latest version of HTML and is needed to make a dynamic website 

CSS3: It is used for page layout and interactive graphs. 

PHP: This is the base on which this project is being construted. It is a web 

programming(server-side scripting)  language which will make the wepage able to 

connect with other pages and database. 

MYSQL: This software has made able the webpage to store user’s data in a reliable 

way. 
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CHAPTER 5 

CONCLUSION AND FUTURE WORK 

As mentioned above, Macroeconomics is very abstract but it affects in each part of 

our lives. Also, in universities the connection of courses with technology will be a 

great thing for students and lecturers. Especially, in Macroeconomics is needed an 

application which fulfills all the gaps left by lectures. Technology plays a very 

important role in collection of macroeconomic data from different time periods, 

analyzing them and making predictions about economy’s future. In this paper, I 

have  discussed about the main macroeconomic indicators, their effect at each-other 

and the connection with technology. Generally, this website is created to help 

students more in understanding logically the effect of macroeconomic elements 

with each other and in the whole economy. This will be a great advantage for 

students to increase their knowledge and GPAs but also for lecturers will be a huge 

help. 

In the future, firstly it will be improved the graphical analysis by adding two more 

features gained by using some new software. Secondly, it is pretended to add some 

other courses such as microeconomics and econometrics which are some 

components which will make macroeconomic analyses more precise and efficient. 

To make it easier to use, it is planned to make the same idea as an android 

application which will be an extra part for this software. Hopefully it will also be 

part of teaching economics courses which will increase the efficiency of students 

and attention toward professor during lectures. Another feature, is making this 

project suitable also for citizens who need to know more detail macroeconomics. 
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APPENDIX A DIAGRAMS: 
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APPENDIX B 

WEBSITE SCREENSHOTS 
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