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1 Introduction 

 

Prediction of economic development is very important for every country, not only it is 

an indicator but also a signal for investors and prosperity. Over time, the estimations are 

becoming more sophisticated and they are based on serious data supported by statistical 

methods. Plenty of methods are used for economic evaluation – for example Analytic 

Hierarchy Process (see [1]), panel regression [2], cluster analysis [3], ARMA-GARCH model 

according to [4], nonparametric transfer function models as [5]  or fuzzy rule-based systems, 

agent-based models, and non-linear dynamic systems [6]. A linear trend analysis is used as 

one of the options to describe a future trend, as it reflects dynamics of variables over time. 

This analysis is not only used in economic field but also in other sciences (for example 

environmental one, see [7], [8] or medical one [9]). 

One country and two methods have been selected for the purposes of this article. As 

regards a country, a rather untypical economy, but one of the most prosperous countries of the 

world, Papua New Guinea (PNG hereinafter) has been chosen. As far as the methods are 

concerned, namely the method of linear trend analysis and the “bottom-up” approach, which 

is a forecast by country authorities used in economic database, have been chosen. The 

methods for our researches have not been selected randomly - the second method is used by 

the International Monetary Fund (IMF) in the World Economic Outlook database (WEO).  

According to [10] the IMF´s, a “bottom-up” approach means that country teams within the 

IMF generate projections for individual countries. These are then aggregated, and through a 

series of iterations, where the aggregates feed back into individual countries’ forecasts, the 

forecasts converge to the projections reported in the WEO. As the forecasts are made by the 

individual country teams, the methodology varies from country to country and series to series, 

depending on many factors. 

According to IMF staff, poor data situation does not allow analysts to apply any 

formal economic model to the PNG economy. So they (staff) rely on both qualitative and 

quantitative information in forecasting macroeconomic indicators, visiting the country and 

interviewing officials, bankers and researchers. 

The first method has been chosen due to its clarity and possibility of comparison with 

the second method. The data used for linear trend analysis and description of the economic 

situation of PNG have been drawn from the statistics of the World Bank [11]-[14], Asian 

Development bank [15], [16] Bank of Papua New Guinea [17], the International Monetary 
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Fund [18] and UNCTAD [19]-[21],  regarding the fact that the analyses must be conducted on 

specific data. 

A prediction of five macroeconomic indicators was developed and applied, including 

GDP, GDP growth, inflation, current account and budgetary balance as a percentage of gross 

domestic products in the years 2014-2016. 

The aim of the article is to verify the hypothesis that both the methods determine 

different values of predicted variables. The article is divided into four parts - introduction, 

initial economic conditions, methodology and conclusion. Introduction is focused on a brief 

description of the nature of the article, the second part deals with initial conditions and the 

status of PNG economy in the years 2006-2013 in detail, which is a basis for understanding 

the future development of this developing Pacific island country. In the following part a linear 

trend analysis is characterized, calculations of the estimation are made and subsequently 

compared with “bottom-up” approach. In the part of conclusion the basic findings reached by 

the authors are summarized and the initial hypothesis is confirmed.  

 

 

2 Problem Formulation 

 

Papua New Guinea is currently one of the fastest growing economies in the world 

[22]. According to [23] PNG belatedly and briefly experienced rapid and uneven economic 

growth during the 1990´s, despite not always conception steps of the government in the public 

sector (according [24] or [25]). Since 2005, PNG has experienced sustained and strong 

economic growth that has not been seen before, the growth averaged out 5 per cent between 

2005 and 2009, despite the global financial crisis [26]. On the other hand the [27] claimed that 

Papua New Guinea has failed to develop since its independence, resulting in shocking social 

consequences. However, economic development, [28] as well as labour market reforms [29], 

are actively undermined by Papua New Guinea natural resources.  

However, since the beginning of the reporting period PNG has disposed mainly with 

trade balance surplus, a low unemployment rate (to 2013 PNG it showed only 2.1% of the 

unemployed), good fiscal discipline and a high degree of export openness (in case of PNG the 

growth is led by export – see [30]). 
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2.1 Internal Economic Situation  

The economic growth in Papua New Guinea is one of the fastest in the world 

nowadays. The concept of the economic development in PNG is supported by government 

program, the aim of which is to achieve the status of a middle income country by 2030. The 

primary instrument for achieving this goal is the realization of a project of natural gas 

liquefaction with a budget of more than USD 15 billion, planned from 2015 onwards. The 

PNG government involved in the project with less than 20% calculates with the creation of up 

to 8.000 new jobs and at least doubling GDP [31]. The financial resources obtained in this 

project will then be invested in improving infrastructure, education and health. As claims 

[32], financial capital is important in uplifting the socio-economic conditions in the 

community as it affects the capacity of households to mobilize assets and endure periods of 

uncertainties. From the perspective of the economic growth, tourism industry appears to be 

very promising. 

Neither the global crisis influenced the positive development of the economic growth 

of PNG. It caused only a slight decline in GDP in 2009 (see Table 1). The high growth rates 

of GDP involved the high prices of raw materials and commodities exported from PNG 

(especially in 2011). For the next few years the growth of GDP is expected to continue, 

however, it should slow down due to completion of the implementation of the above 

mentioned project. After its launch, a reverse and a significant increase of GDP is expected 

due to exports of this commodity. The high inflation rate of the country has been the result of 

government supporting the large mining projects and high prices of imported commodities 

since 2008. Although the inflation was reduced in 2012 (see Table 1) due to the fact that the 

Central Bank of PNG responded by increasing interest rates and mandatory level of bank 

reserves, in the coming years its decline is expected. 

The indicators of the inherent stability of economy include, besides GDP growth and 

inflation rate development, fiscal discipline as well as the management of public resources. In 

the period monitored, the government of PNG managed an almost balanced budget (see Table 

1) and its ratio of budget balance to GDP can be envied by any developed economy. It is 

interesting that the funds resulting surpluses are placed in the so called trust funds, which are 

then used to finance priority spending and investment. 
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Table 1 Internal Indicators of PNG 2006-2013 

Indicators 2006 2007 2008 2009 2010 2011 2012 2013

GDP (mil USD)  5 599,0 6 329,0 8 010,0 7 915,0 9 480,0 12 393,0 15 654,0 15 289,0

GDP growth (%) 2,6 7,2 6,7 5,5 8,0 9,0 8,0 5,4

GDP per capita (USD in PPP) 896,5 989,5 1 223,1 1 180,7 1 382,7 1 844,5 2 168,0 2 539,1

Inflation rate (%) 2,4 0,9 10,8 6,9 6,0 4,4 4,5 5,0

Revenues 6 311,5 7 006,6 7 073,3 6 651,3 8 278,9 9 304,9 9 566,0 9 374,6

Expenditures 5 767,3 6 552,4 7 551,8 6 687,2 8 092,6 9 370,6 10 047,0 11 872,4

Budgetary balance 544,2 454,2 -478,5 -35,9 189,3 -65,7 -480,9 -2 497,8

Budgetary balance % GDP 3,2 2,4 -2,2 -0,2 0,7 -0,2 -1,5 -7,2  

Source: ADB (2014), World Bank (2014), IMF (2014) 

 

2.2 External Economic Situation  

Basic indicators of foreign trade were selected to characterize the external economic 

situation, such as trade balance, export and import, balance of payments (without foreign 

exchange reserves) and foreign debt. As a major exporter of commodities, Papua New Guinea 

consistently runs merchandise trade surpluses (see Table 2). Papua New Guinea exports 

mainly minerals (gold, oil, copper, coffee, cocoa, vegetable oils), which account for 52% of 

total exports, fish and wood. PNG is primarily dependent on the regular import of food for 

daily consumption and finished products. The highest value belongs to the import of 

manufactured goods (51% of total import), where import of building materials is the most 

evident, associated with the implementation of large investment projects. Other important 

import commodities are fuel and chemicals. The main trading partner of PNG is Australia, 

other important partners, particularly import partners are the U.S.A, and Singapore (increased 

investments and the inflow of materials for implementation of large projects). The second 

largest export country is Japan, PNG also cooperates with countries of Europe, mostly 

Germany. Other major partners are China, the Philippines and Malaysia, Hong Kong and 

Vietnam [33]. 

The current account balance as a percentage of GDP provides an indication on the 

level of international competitiveness of a country. Countries recording a strong current 

account surplus have an economy heavily dependent on exports revenues, with high savings 

ratings but weak domestic demand. On the other hand, countries recording a current account 

deficit have strong imports, a low saving rates and high personal consumption rates as a 

percentage of disposable incomes. Until 2008, PNG showed a positive balance, but in the 



5 

 

post-crisis years the value started to decrease and reach negative numbers (see Table 1). The 

balance of payments is compiled both for monitoring cross-border flows of goods, services, 

capital and money, and for providing information to government institutions on the status of 

the economy in the world and support decision-making on monetary and fiscal policy. The 

balance of payments must always be balanced, which is an option of reserves items. For 

purposes of our analysis the payment balance account without the balancing items was used. 

PNG balance of payments showed a negative value in two years, in 2008 and 2012. In 2008, 

other investments in the financial account (bank lending to government sector or business 

loans abroad) were the main reasons for the negative value and in 2012 it was the high current 

account deficit. The reason for the negative current account balance was a global crisis, when 

the increasing deficit of the balance of services including tourism, transport or insurance, 

could not offset the income from international trade in goods. According to the [34], the 

current account balance will reach positive values in 2015. 

 

Table 2 External Indicators of PNG 2006-2013 

Indicators 2006 2007 2008 2009 2010 2011 2012 2013

Merchandise Trade Balance (mil. USD) 2 214,0 2 119,0 2 665,0 1 522,0 2 216,0 2 689,0 1 566,0 487,0

Export growth (%) 27,3 12,4 22,1 -23,1 30,7 20,3 -8,5 -11,5

Import growth (%) 30,7 30,3 19,2 -8,5 23,1 20,5 12,0 7,7

Current Account to GDP (%) 8,0 2,9 9,9 -7,2 -6,5 -1,3 -14,9 -21,5

Current Account (mil. USD) 443,0 185,5 795,6 -586,1 -633,3 -172,6 -2 300,5 -3 307,7

Overall Balance of Payment 640,6 536,9 -221,5 627,6 391,9 464,9 -408,1 -753,1  

Source: ADB (2014), World Bank (2014), IMF (2014) 

 

 

3 Problem Solution 

 

Time series analysis is a comparison of ratio indicators or any variables in time and is 

used mainly to detect negative trends (orientations) of indicators. In order to use the results of 

time series analysis to simple economic estimates of future economic development, a suitable 

form of functional dependence which best describes the revealed trend of the time series 

evolution must be found. For these reasons we have used statistical methods of regression and 

correlation relationships with the help of a few, previously identified and recommended 

functions for monitoring the economic development. One possible description of trends in 

time series is trend analysis, which belongs to one of the frequently used methods, as it allows 

a relatively simple estimate of future values of time series and analysis using moving average, 
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which is used for longer periods of time, because unlike the first method it does not expect 

constant parameters.  

For our analysis, two specific methods were selected and compared, linear trend 

analysis (hereinafter LTA) and the “bottom-up” approach used to produce individual country 

forecasts. The methods vary substantially depending on characteristics of each country but 

they do not differ according to the proposed uses of the forecasts. Country authorities usually 

used the judgment, macro framework or their own forecasts more than econometric models, 

vector-autoregression or reduced - form equations. These methods will not be analyzed in 

detail, we will focus on the description of the first method according to which the below 

mentioned data were calculated. 

The calculation of trend analysis is done using equation:  
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, n is the number of years of examined time series and  is a 

time coefficient for the predicted year. 

Then the equation can be as follows 

tTt *10  
             (2) 

In the calculation it was necessary to choose a time series yt, in this case the above 

mentioned economic indicators, and to determine the period of availability of data of yearly 

values for the period 1992-2012. Then, for each value of time series in individual year time 

coefficient t´ is given, which takes values <-t´, +t´> according to the time series length. This 

factor is firstly compounded by the square and then multiplied by a time series (yt*t´). After 

performing these calculations separately for each year, sums of indicators are calculated  yt
, 

 2´t
and 

´*tyt . For the calculation of the first necessary coefficient into the equation trend 

analysis, which is 0 , we needed to know yt
  and the coefficient n. Then it can already be 

put into the equation n
yt0  and the value of 0 could be calculated for predicted year. The 

second coefficient 1  is a simple proportion of already determined values
´*tyt  and 

2´t
. 

The last unknown in the equation trend analysis is t, which is a time coefficient for the 

predicted year, which always achieves one higher value than the maximum value +t´. Finally, 

and Tt the resulting value of the trend analysis of time series predicted for the first year. By 

repeating the procedure, in which already the value of the time series for the preceding 
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predicted all of the previous values are put into the equation year is subsequently 

incorporated, the value of the time series for the predicted following year can be calculated. 

Calculations and results are given in Appendix A to E. 

To find the reciprocal independent between set variables, we applied the chi-square 

test for independence. The significant level is 0.05. For that we state two hypotheses. The null 

hypothesis (H0) states that the level of variable 1 (v1) does not help predict the level of 

variable 2 (v2). That is, the variables are independent. The alternative hypothesis (H1) is that 

the level of v1 can help predict the level of v2. 

 

H0: Variable 1 and variable 2 are independent. 

H1: Variable 1 and variable 2 are not independent. 

 

If the probability value (p-value) is less than the significance level of 0.05, null 

hypothesis is rejected, which means that the variables are not independent. 

The second test that we made was the t-student test that shows the statistical 

significance. Even in this case null and alternative hypotheses are determined and tested at a 

significance level 0.05: 

 

H0: Variables v1 and v2 are equal to zero. 

H1: Variables v1 and v2 are not equal to zero. 

 

If the probability value (p-value (F)) is less than the significance level of 0.05, null 

hypothesis is rejected, which means that the variables are statistically significant. 

These two tests were used for all indicators by OLS model with 24 number of 

observation, where dependent variable (v1) was the predicted variable by LTA, v2 than 

predicted variable used by IMF. The results are shown in the Tables 3-7 below. 

 

Table 3 Results of Tested GDP 

 Coefficient Std. Error t-ratio p-value 

const 1807.82 568.73 3.1787 0.0043 

v2 0.668759 0.0584256 11.4463 <0.0001 

    

R-squared 0.856227 

adjusted R-squared 0.849691 

p-value(F) 9.79e-11 

Source: Author calculations 
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Table 4 Results of Tested GDP Growth 

 Coefficient Std. Error t-ratio p-value 

const 0.779241 0.585259 1.3314 0.1967 

v2 0.789102 0.079464 9.9303 <0.0001 

    

R-squared 0.817595 

Adjusted R-squared 0.809304 

P-value(F) 1.37e-09 

Source: Author calculations 

 

 

Table 5 Results of Tested Inflation Rate 

 Coefficient Std. Error t-ratio p-value 

const −0.465864 0.276493 −1.6849 0.1061 

v2 1.02673 0.0308189 33.3150 <0.0001 

    

R-squared 0.980563 

Adjusted R-squared 0.979680 

P-value(F) 2.54e-20 

Source: Author calculations 

 

 

Table 6 Results of Tested Budgetary Balance 

 Coefficient Std. Error t-ratio p-value 

const 0.0397927 0.317218 0.1254 0.9016 

v2 0.727972 0.10511 6.9258 <0.0001 

    

R-squared 0.727137 

Adjusted R-squared 0.711978 

P-value(F) 1.79e-06 

Source: Author calculations 

 

 

Table 7 Results of Current Account 

 Coefficient Std. Error t-ratio p-value 

const −421.651 218.776 −1.9273 0.0699 

v2 0.395968 0.169079 2.3419 0.0309 

    

R-squared 0.233539 

Adjusted R-squared 0.190957 

P-value(F) 0.030885 

Source: Author calculations 
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In all cases, the probability value (p-value) is less than the tested significance level of 

0.05, null hypothesis is rejected, which means that that the level of v1 can help predict the 

level of v2. 

The values of correlation coefficient, which are shown as R-squared indicates the 

strength of dependence of selected variables (with exception of current account). Specifically, 

it means that the predicted values set by LTA are approximately 72-98% dependent on 

changing of the prediction of IMF – the most in the case of inflation rate, the least in the case 

of budgetary balance. On the other hand the value of current account by LTA is dependent on 

the changing of prediction of IMF only in 23%.  

Other values shown in the tables are the values of adjusted R-squared – it indicates 

how much of the total variance of the dependent variable is explained by this model. With 

exception of last adjusted variable with only 19%, it is more than 70% in all cases.  

The level of significance is compared with the p-values(F)  in the tables above. Thus, 

if these values are lower than the level of significance (they are in all cases), the null 

hypothesis can be rejected and so the alternative hypothesis is valid, therefore, variables are 

statistically significant. 

 

3.1 Linear Trend Analysis versus “Bottom-up” Approach 

For comparison of basic economic indicators (GDP, GDP growth, inflation rate, the 

state budget balance to GDP and current account) and for verification of the hypothesis, the 

data of IMF WEO database are used [35]. These data are then compared with our own values 

calculated by linear trend analysis (LTA) in the years 1993 to 2013, see Appendix A-E. 

The calculated values, compared with the “bottom-up” approach, are shown in Table 

8. The years 2014-2016 were selected as a predicted period. A longer-term analysis is 

meaningless because of the processing time series of historical data that do not reflect current 

economic and political situation in the monitored economies.  
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Table 8 Prediction of Basic Economic Indicators of PNG by LTA and “Bottom-up” 

Approach 

Indicators Est. 2014 2015 2016

GDP (mil. USD) LTA 12 220,0 12 348,0 12 527,0

IMF 16 096,0 20 328,0 21 085,0

GDP growth (%) LTA 8,7 8,4 7,2

IMF 5,8 19,6 3,3

Inflation rate in CPI (%) LTA 2,6 3,1 3,3

IMF 5,3 5,0 5,0

Budgetary balance (% GDP) LTA -1,0 -0,9 -1,1

IMF -7,2 -2,5 -2,1

Current account (mil.USD) LTA -1 571,0 -1 616,0 -1 645,0

IMF -1 827,0 2 749,0 1 999,0  

Source: Author calculations 

 

The first indicator compared in our research was the prediction of future GDP 

development. Among all of the monitored indicators, there is the biggest difference between 

the two predictions. While the method LTA calculates with a slight increase – based on 

historical data, country authorities of IMF WEO database estimates a sharp increase in GDP 

based on current investments. This fact is also reflected in the estimate of GDP growth – LTA 

method predicts a steady decline in GDP growth, “bottom-up” approach expects further 

growth in 2015. As far as inflation rate is concerned, IMF database estimates its stable range 

around 5%, while trend analysis expects growing inflation rate of between 2-4%.  

Divergent results are also obvious in predictions of the budgetary balance to GDP. The 

prediction by “bottom-up” approach expects a continuation of negative result of this indicator 

as well as the deficit of general government budget. According to the trend analysis, PNG will 

achieve almost a balanced state budget balance, as well as its share of GDP. The current 

account reaches negative values by LTA during the reporting period and the period predicted 

but forecast by IMF WEO database shows positive results since 2015. A positive trend is that 

every year the value of exports and imports is increasing and shows a greater involvement of 

PNG in the international division of labour.  
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4 Conclusion 

 

Despite of the fact that Papua New Guinea belongs to developing economies of the 

Pacific region, it has a high rate of economic growth and other economic indicators, which are 

higher than the development in the world economy. Recent global crisis has affected only 

PNG's external debt (similarly to other developing economies, see [36]). The economic 

situation of the country as a base for further estimation was described in the first part of this 

paper. However, the situation in the future may be different. Though the prospects of PNG 

economy are very promising, we assessed, whether the results of estimation may vary if we 

use different statistical methods. The forecast by World Economic Outlook was compared 

with the method of linear trend analysis LTA. We have chosen five macroeconomic indicators 

such as gross national product, its growth, as well as budget balance to GDP and current 

account. These indicators are monitored in 2014-2016. We have set the hypothesis that the 

two methods used for the determination come to different values of variables and the purpose 

of the article was to verify the hypothesis. 

By comparison of these two methods it was found out that there are differences not 

only in values, but also in the degree of the difference. LTA method was more pessimistic in 

predicting GDP and current account but it was optimistic for the following three indicators 

(GDP growth, inflation rate and budgetary balance). As regards GDP indicator, the validity of 

trend analysis is the most noticeable. It is based on the fact that GDP has been growing 

recently, but considering the historical developments it should not reach such high numbers as 

WEO database expects. While the trend analysis expects a drop compared to 2013, and then a 

slight increase, the available prediction by WEO database takes into account a potential 

positive impact of the investment project and mining. PNG would still continue to be one of 

the fastest growing economies in the world. A possible decline in GDP growth in the 

predicted period, according to the LTA, is associated with the completion of the construction 

of natural gas liquefaction project, which would bring a decline in mining of raw materials. 

After implementation of this project into practice in 2015, GDP growth should increase again. 

From the above mentioned it is obvious that the hypothesis was verified - regarding all 

the measured parameters, the values of the two methods differed. It can be concluded that for 

predicting the development of PNG, a combination of trend analysis and an appropriate 

prediction is the right alternative. The conclusions of trend analysis can be considered to be 

theoretical values, which PNG should reach according to its historical development, while the 
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prediction according to “bottom-up” approach includes the temporary status and changes, 

which may be very useful for the exact prediction. 

Not only a method based on a linear basis, but also non-linear methods are used for 

forecasts. We will continue to monitor trends in the economic development of this interesting 

economy and our future research in this area will be based on application of one of the second 

mentioned method, and this method of Double Exponential Smoothing. This method is 

applied for updating of the trend by using non-linear optimization techniques, such as the 

Marquardt Algorithm. 
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Appendix A. Linear Trend Analysis of GDP (in mil. USD, constant prices) 

 

year

1995 4 636 -9 81 -41 724

1996 5 155 -8 64 -41 240

1997 4 937 -7 49 -34 559

1998 3 789 -6 36 -22 734

1999 3 477 -5 25 -17 385

2000 3 521 -4 16 -14 084

2001 3 081 -3 9 -9 243

2002 2 999 -2 4 -5 998

2003 3 536 -1 1 -3 536

2004 3 927 0 0 0

2005 4 902 1 1 4 902

2006 5 599 2 4 11 198

2007 6 329 3 9 18 987

2008 8 010 4 16 32 040

2009 7 915 5 25 39 575

2010 9 480 6 36 56 880

2011 12 394 7 49 86 758

2012 15 654 8 64 125 232

2013 15 289 9 81 137 601

- - - - -

total 124 630 0 570 322 670

n 19

6 559

566

t 10

Tt2014 12 220

 yt  2´t ´* tyt

0

1

 ´t year

1994 5 503 -10 100 -55 030

1995 4 636 -9 81 -41 724

1996 5 155 -8 64 -41 240

1997 4 937 -7 49 -34 559

1998 3 789 -6 36 -22 734

1999 3 477 -5 25 -17 385

2000 3 521 -4 16 -14 084

2001 3 081 -3 9 -9 243

2002 2 999 -2 4 -5 998

2003 3 536 -1 1 -3 536

2004 3 927 0 0 0

2005 4 902 1 1 4 902

2006 5 599 2 4 11 198

2007 6 329 3 9 18 987

2008 8 010 4 16 32 040

2009 7 915 5 25 39 575

2010 9 480 6 36 56 880

2011 12 394 7 49 86 758

2012 15 654 8 64 125 232

2013 15 289 9 81 137 601

2014 12 220 10 100 122 204

- - - - -

total 142 353 0 770 389 844

n 21

6 779

506

t 11

Tt2015 12 348

 yt  2´t ´* tyt ´t

0

1

year

1993 4 975 -11 121 -54 725

1994 5 503 -10 100 -55 030

1995 4 636 -9 81 -41 724

1996 5 155 -8 64 -41 240

1997 4 937 -7 49 -34 559

1998 3 789 -6 36 -22 734

1999 3 477 -5 25 -17 385

2000 3 521 -4 16 -14 084

2001 3 081 -3 9 -9 243

2002 2 999 -2 4 -5 998

2003 3 536 -1 1 -3 536

2004 3 927 0 0 0

2005 4 902 1 1 4 902

2006 5 599 2 4 11 198

2007 6 329 3 9 18 987

2008 8 010 4 16 32 040

2009 7 915 5 25 39 575

2010 9 480 6 36 56 880

2011 12 394 7 49 86 758

2012 15 654 8 64 125 232

2013 15 289 9 81 137 601

2014 12 220 10 100 122 204

2015 12 348 11 121 135 828

- - - - -

total 159 676 0 1012 470 947

n 23

6 942

465

t 12

Tt2016 12 527

 yt  2´t ´* tyt ´t

0

1

 

Source: Author calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix B. Linear Trend Analysis of GDP growth (in %) 

year

1995 -3,31 -9 81 29,79

1996 7,73 -8 64 -61,84

1997 -3,9 -7 49 27,3

1998 -3,77 -6 36 22,62

1999 1,86 -5 25 -9,3

2000 -2,49 -4 16 9,96

2001 -0,12 -3 9 0,36

2002 -0,16 -2 4 0,32

2003 2,16 -1 1 -2,16

2004 2,72 0 0 0

2005 3,6 1 1 3,6

2006 2,58 2 4 5,16

2007 7,2 3 9 21,6

2008 6,7 4 16 26,8

2009 5,5 5 25 27,5

2010 8 6 36 48

2011 9 7 49 63

2012 8 8 64 64

2013 5,4 9 81 48,6

- - - - -

total 56,7 0 570 325,31

n 19

2,98

0,57

t 10

Tt2014 8,69

 yt  2´t ´* tyt ´t

0

1

year

1994 5,94 -10 100 -59,4

1995 -3,31 -9 81 29,79

1996 7,73 -8 64 -61,84

1997 -3,9 -7 49 27,3

1998 -3,77 -6 36 22,62

1999 1,86 -5 25 -9,3

2000 -2,49 -4 16 9,96

2001 -0,12 -3 9 0,36

2002 -0,16 -2 4 0,32

2003 2,16 -1 1 -2,16

2004 2,72 0 0 0

2005 3,6 1 1 3,6

2006 2,58 2 4 5,16

2007 7,2 3 9 21,6

2008 6,7 4 16 26,8

2009 5,5 5 25 27,5

2010 8 6 36 48

2011 9 7 49 63

2012 8 8 64 64

2013 5,4 9 81 48,6

2014 8,69 10 100 86,9

- - - - -

total 71,33 0 770 352,81

n 21

3,40

0,46

t 11

Tt2015 8,44

 yt  2´t ´* tyt ´t

0

1

year

1993 18,2 -11 121 -200,2

1994 5,94 -10 100 -59,4

1995 -3,31 -9 81 29,79

1996 7,73 -8 64 -61,84

1997 -3,9 -7 49 27,3

1998 -3,77 -6 36 22,62

1999 1,86 -5 25 -9,3

2000 -2,49 -4 16 9,96

2001 -0,12 -3 9 0,36

2002 -0,16 -2 4 0,32

2003 2,16 -1 1 -2,16

2004 2,72 0 0 0

2005 3,6 1 1 3,6

2006 2,58 2 4 5,16

2007 7,2 3 9 21,6

2008 6,7 4 16 26,8

2009 5,5 5 25 27,5

2010 8 6 36 48

2011 9 7 49 63

2012 8 8 64 64

2013 5,4 9 81 48,6

2014 8,69 10 100 86,9

2015 8,44 11 121 92,84

- - - - -

total 97,97 0 1012 245,45

n 23

4,26

0,24

t 12

Tt2016 7,17

 yt  2´t ´* tyt ´t

0

1

 

 

 

 

 

 

 

 

 

 

 



 

 
Appendix C. Linear Trend Analysis of Inflation rate (CPI, in %) 

 

year

1995 17,28 -9 81 -155,5

1996 11,62 -8 64 -92,96

1997 3,96 -7 49 -27,72

1998 13,57 -6 36 -81,42

1999 14,93 -5 25 -74,65

2000 15,6 -4 16 -62,4

2001 9,3 -3 9 -27,9

2002 11,8 -2 4 -23,6

2003 14,71 -1 1 -14,71

2004 2,1 0 0 0

2005 1,84 1 1 1,84

2006 2,37 2 4 4,74

2007 0,91 3 9 2,73

2008 10,76 4 16 43,04

2009 6,92 5 25 34,6

2010 6,02 6 36 36,12

2011 4,44 7 49 31,08

2012 4,53 8 64 36,24

2013 4,96 9 81 44,64

- - - - -

total 157,6 0 570 -325,9

n 19

8,30

-0,57

t 10

Tt2014 2,58

 yt  2´t ´* tyt ´t

0

1

year

1994 2,85 -10 100 -28,5

1995 17,28 -9 81 -155,5

1996 11,62 -8 64 -92,96

1997 3,96 -7 49 -27,72

1998 13,57 -6 36 -81,42

1999 14,93 -5 25 -74,65

2000 15,6 -4 16 -62,4

2001 9,3 -3 9 -27,9

2002 11,8 -2 4 -23,6

2003 14,71 -1 1 -14,71

2004 2,1 0 0 0

2005 1,84 1 1 1,84

2006 2,37 2 4 4,74

2007 0,91 3 9 2,73

2008 10,76 4 16 43,04

2009 6,92 5 25 34,6

2010 6,02 6 36 36,12

2011 4,44 7 49 31,08

2012 4,53 8 64 36,24

2013 4,96 9 81 44,64

2014 2,58 10 100 25,8

- - - - -

total 163,1 0 770 -328,6

n 21

7,76

-0,43

t 11

Tt2015 3,07

0

1

 yt  2´t ´* tyt ´t year

1993 4,97 -11 121 -54,67

1994 2,85 -10 100 -28,5

1995 17,28 -9 81 -155,5

1996 11,62 -8 64 -92,96

1997 3,96 -7 49 -27,72

1998 13,57 -6 36 -81,42

1999 14,93 -5 25 -74,65

2000 15,6 -4 16 -62,4

2001 9,3 -3 9 -27,9

2002 11,8 -2 4 -23,6

2003 14,71 -1 1 -14,71

2004 2,1 0 0 0

2005 1,84 1 1 1,84

2006 2,37 2 4 4,74

2007 0,91 3 9 2,73

2008 10,76 4 16 43,04

2009 6,92 5 25 34,6

2010 6,02 6 36 36,12

2011 4,44 7 49 31,08

2012 4,53 8 64 36,24

2013 4,96 9 81 44,64

2014 2,58 10 100 25,8

2015 3,07 11 121 33,778

- - - - -

total 171,1 0 1012 -349,4

n 23

7,44

-0,35

t 12

Tt2016 3,30

0

1

 yt  2´t ´* tyt ´t

 

Source: Author calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix D. Linear Trend Analysis of Budgetary Balance as % GDP 

year

1999 -2,60 -7 49 18,20

2000 -2,00 -6 36 12,00

2001 -3,40 -5 25 17,00

2002 -3,80 -4 16 15,20

2003 -0,90 -3 9 2,70

2004 1,70 -2 4 -3,40

2005 0,10 -1 1 -0,10

2006 3,20 0 0 0,00

2007 2,40 1 1 2,40

2008 -2,20 2 4 -4,40

2009 -0,20 3 9 -0,60

2010 0,70 4 16 2,80

2011 -0,20 5 25 -1,00

2012 -1,50 6 36 -8,98

2013 -7,22 7 49 -50,52

- - - - -

total -15,91 0 280 1,30

n 15

-1,06

0,00

t 8

Tt2014 -1,02

 yt  2´t ´* tyt ´t

0

1

year

1998 -1,80 -8 64 14,40

1999 -2,60 -7 49 18,20

2000 -2,00 -6 36 12,00

2001 -3,40 -5 25 17,00

2002 -3,80 -4 16 15,20

2003 -0,90 -3 9 2,70

2004 1,70 -2 4 -3,40

2005 0,10 -1 1 -0,10

2006 3,20 0 0 0,00

2007 2,40 1 1 2,40

2008 -2,20 2 4 -4,40

2009 -0,20 3 9 -0,60

2010 0,70 4 16 2,80

2011 -0,20 5 25 -1,00

2012 -1,50 6 36 -8,98

2013 -7,22 7 49 -50,52

2014 -1,02 8 64 -8,19

- - - - -

total -18,74 0 408 7,51

n 17

-1,10

0,02

t 9

Tt2015 -0,94

 yt  2´t ´* tyt ´t

0

1

year

1997 0,20 -9 81 -1,80

1998 -1,80 -8 64 14,40

1999 -2,60 -7 49 18,20

2000 -2,00 -6 36 12,00

2001 -3,40 -5 25 17,00

2002 -3,80 -4 16 15,20

2003 -0,90 -3 9 2,70

2004 1,70 -2 4 -3,40

2005 0,10 -1 1 -0,10

2006 3,20 0 0 0,00

2007 2,40 1 1 2,40

2008 -2,20 2 4 -4,40

2009 -0,20 3 9 -0,60

2010 0,70 4 16 2,80

2011 -0,20 5 25 -1,00

2012 -1,50 6 36 -8,98

2013 -7,22 7 49 -50,52

2014 -1,02 8 64 -8,19

2015 -0,94 9 81 -8,43

- - - - -

total -19,47 0 570 -2,71

n 19

-1,02

0,00

t 10

Tt2016 -1,07

 yt  2´t ´* tyt ´t

0

1

 
Source: Author calculations 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix E. Linear Trend Analysis of Current account (in mil. USD) 

year

1999 144,55 -7 49 -1 011,87

2000 351,92 -6 36 -2 111,55

2001 271,00 -5 25 -1 355,00

2002 -129,04 -4 16 516,14

2003 139,67 -3 9 -419,02

2004 185,13 -2 4 -370,26

2005 647,54 -1 1 -647,54

2006 443,03 0 0 0,00

2007 185,63 1 1 185,63

2008 795,58 2 4 1 591,16

2009 -586,08 3 9 -1 758,25

2010 -633,33 4 16 -2 533,31

2011 -172,57 5 25 -862,84

2012 -2 300,50 6 36 -13 802,98

2013 -3 307,73 7 49 -23 154,11

- - - - -

total -3 965,19 0 280 -45 733,79

n 15

-264,35

-163,33

t 8

Tt2014 -1 571,03

 yt  2´t ´* tyt ´t

0

1

year

1998 34,99 -8 64 -279,90

1999 144,55 -7 49 -1 011,87

2000 351,92 -6 36 -2 111,55

2001 271,00 -5 25 -1 355,00

2002 -129,04 -4 16 516,14

2003 139,67 -3 9 -419,02

2004 185,13 -2 4 -370,26

2005 647,54 -1 1 -647,54

2006 443,03 0 0 0,00

2007 185,63 1 1 185,63

2008 795,58 2 4 1 591,16

2009 -586,08 3 9 -1 758,25

2010 -633,33 4 16 -2 533,31

2011 -172,57 5 25 -862,84

2012 -2 300,50 6 36 -13 802,98

2013 -3 307,73 7 49 -23 154,11

2014 -1 571,03 8 64 -12 568,20

- - - - -

total -5 501,22 0 408 -58 581,89

n 17

-323,60

-143,58

t 9

Tt2015 -1 615,85

 yt  2´t ´* tyt ´t

0

1

year

1997 -116,47 -9 81 1 048,27

1998 34,99 -8 64 -279,90

1999 144,55 -7 49 -1 011,87

2000 351,92 -6 36 -2 111,55

2001 271,00 -5 25 -1 355,00

2002 -129,04 -4 16 516,14

2003 139,67 -3 9 -419,02

2004 185,13 -2 4 -370,26

2005 647,54 -1 1 -647,54

2006 443,03 0 0 0,00

2007 185,63 1 1 185,63

2008 795,58 2 4 1 591,16

2009 -586,08 3 9 -1 758,25

2010 -633,33 4 16 -2 533,31

2011 -172,57 5 25 -862,84

2012 -2 300,50 6 36 -13 802,98

2013 -3 307,73 7 49 -23 154,11

2014 -1 571,03 8 64 -12 568,20

2015 -1 615,85 9 81 -14 542,64

- - - - -

total -7 233,55 0 570 -72 076,27

n 19

-380,71

-126,45

t 10

Tt2016 -1 645,21

 yt  2´t ´* tyt ´t

0

1

 
Source: Author calculations 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 


