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Macroeconomic Model of Cyprus Economy: 
The Wage-Price Sector 

Abstract 

The objective of this study is to estimate a macroeconomic model for the Cyprus 
wage-price sector using a time series methodology and quarterly data spanning 
the period 1981q4 to 2004q4. The endogenous variables used are the 
unemployment rate, the price level and nominal wages. The study takes into 
account exogenous variables such as the money supply and the price of oil. We 
examine how robust our results are to the inclusion of these variables and 
conduct simulations on how these variables affect the model.  

The findings of the study indicate that the endogenous variables under study are 
related to each other and that a long run relationship between the endogenous 
variable exists, enabling us to forecast future values of the endogenous 
variables. Three shocks to the exogenous variables are created and the 
response of the endogenous variables to them is analyzed. Under the first 
scenario the money supply continues to increase at same rate that it grew during 
2003 and 2004, while the price of oil also continues to increase and stabilizes at 
its 2005q4 price. The second scenario allows the money supply to unfold as in 
the first scenario but the price of oil stabilizes at its last value for 2004. In the 
third scenario the money supply stabilizes at its last value for 2004 and oil prices 
continue to increase until 2005q4. The results show that relative to the first 
(benchmark) scenario, the increase in the price of oil increases prices, wages 
and unemployment while a pause in the increase of the money supply has 
powerful adverse effects on all three endogenous variables. 

 

 

 

 

 

 

 

iii 



 

 

 

iv 



ΠΕΡΙΛΗΨΗ 

Ο σκοπός αυτής της µελέτης είναι να εκτιµηθεί ένα µακροοικονοµικό µοντέλο για 
τον τοµέα µισθών και απολαβών της Κυπριακής Οικονοµίας χρησιµοποιώντας 
την οικονοµετρική µέθοδο των χρονοσειρών  σε µια περίοδο που εκτείνεται από 
το τέταρτο τρίµηνο του 1981 µέχρι το τέταρτο τρίµηνο του 2004. Οι ενδογενείς 
µεταβλητές που θα χρησιµοποιηθούν είναι το ποσοστό ανεργίας, ο δείκτης τιµών 
και οι µισθοί. Η µελέτη θα λάβει υπόψη και εξωγενείς µεταβλητές όπως η 
προσφορά χρήµατος και η τιµή των καυσίµων και θα εξετάσει πώς επηρεάζουν οι 
µεταβλητές αυτές τα αποτελέσµατά µας. 

Τα αποτελέσµατα της µελέτης δείχνουν ότι οι ενδογενείς µεταβλητές συνδέονται 
µεταξύ τους και ότι υπάρχει µια µακροχρόνια σχέση µεταξύ των ενδογενών 
µεταβλητών που µας επιτρέπει να προβλέψουµε τις µελλοντικές τιµές τους. 
∆ηµιουργήθηκαν τρεις διαφορετικές διαταραχές στις µελλοντικές τιµές των δύο 
εξωγενών µεταβλητών και αναλύεται η ανταπόκριση των ενδογενών µεταβλητών 
σε αυτές. Στο πρώτο σενάριο η προσφορά χρήµατος συνεχίζει να αυξάνεται µε 
τον ίδιο ρυθµό µε τον οποίο αυξανόταν τα δυο τελευταία χρόνια και η τιµή του 
πετρελαίου συνεχίζει να αυξάνεται κατά το 2005. Στο δεύτερο σενάριο η 
προσφορά χρήµατος είναι η ίδια όπως στο προηγούµενο σενάριο, όµως η τιµή 
του πετρελαίου σταθεροποιείται στην τελευταία τιµή του 2004. Στο τρίτο σενάριο  
η προσφορά χρήµατος σταθεροποιείται στην τελευταία τιµή του 2004 και η τιµή 
του πετρελαίου συµπεριφέρεται όπως στο πρώτο σενάριο. Τα αποτελέσµατα 
δείχνουν ότι τα πιο δραµατικά αποτελέσµατα επιφέρει το σενάριο όπου η 
προσφορά χρήµατος σταθεροποιείται και η τιµή του πετρελαίου συνεχίζει να 
αυξάνεται µέχρι και το τέλος του 2005. Κάτω από αυτό το σενάριο οι µισθοί και οι 
τιµές µειώνονται και το επίπεδο της ανεργίας αυξάνεται σε σχέση µε τα δύο αλλά 
σενάρια. Τα δύο πρώτα σενάρια προβλέπουν περίπου τα ίδια αποτελέσµατα. 
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I. INTRODUCTION 

The objective of this study is to estimate a macroeconomic model for the Cyprus wage-
price sector using a time series methodology and quarterly data spanning the period 
1981q4 to 2004q4. The endogenous variables are nominal wages, prices and the 
unemployment rate. The study also takes into account exogenous variables such as 
the money supply and the price of oil.  We examine how robust our results are and how 
these variables affect our estimations. 

  The study examines in detail the relationship between the three endogenous 

variables and the role that the exogenous variables play. It quantifies the relationship 

between the three variables and tests whether a dynamic relationship among them 

exists. It also examines whether a long-run relationship (cointegration) exists. In the 

final part of the study, the VAR model is used to forecast out-of-sample values of the 

endogenous variables. In order to perform the forecast procedure, it is necessary to 

also include future values for the exogenous variables. Including these out-of-sample 

values makes it possible to create different scenarios for the economy and to assess 

the behaviour of the endogenous variables in these alternative situations. 

  The study is organized as follows: section 2 summarizes the methodology used, 
section 3 develops the theoretical background, section 4 describes the data used in the 
study, section 5 presents the results and, finally, section 6 concludes and summarizes 
the findings.  A number of Appendices provide further detail on the data used and 
particular aspects of our results. 

 

 

 

 

 

 

 

 



II. THEORETICAL BACKGROUND 

  Until now, there have been two attempts to model the wage-price sector of the Cyprus 
economy. The first was part of the study of Karamanou et al (2003) and the second 
was the study by Haroutunian and Christofides (2004). The first attempt was part of a 
general model of the Cyprus economy and price and wage sector was estimated by the 
following equations: 
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where π = inflation,  p = Cyprus CPI , w = Cyprus wages, pG = German CPI, yR  = real 
GDP, l = employment , pUSA = USA prices , eUSA =  exchange rate of Cyprus pound with 
US dollar,  wR = real wages, le = equilibrium employment and yP is the fitted value from 
the regression  of yR  on a constant and a time trend. The model was estimated using 
the method of Seemingly Unrelated Regressions (SUR). 

  The second model was estimated as a simultaneous equations model (using the Full 
Information Maximum Likelihood (FIML) procedure). The equations were: 
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where: INF = inflation, WINF = wage inflation,  U = unemployment, EUS = nominal 
exchange rate of Cyprus pound with US dollar, M2= money supply , WDLT= workdays 
lost from strikes, PROD = productivity growth and  = quarterly dummies.   iQ

  The estimation results from these two studies are presented in Appendix F. 

  Karamanou et al (2003) examined only in part the wage-price relationship. The 
study’s main purpose was to create a macroeconomic model of Cyprus economy and, 
with that in mind, it incorporated two equations that dealt with the wage-price nexus. 
Karamanou et al (2003) used different forcing variables in the system. They used 
output (its deviation from the steady state) as a demand pressure variable, whereas 
this study uses another proxy for this variable, the unemployment rate. The study by 
Haroutunian and Christofides (2004), estimated for the first time, a separate wage-
price model. Their FIML methodology assumed a priori that some variables are 
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excluded from some equations, in order for the system to be identified. In both 
preceding studies, certain assumptions, drawn from economic theory, were implicitly 
imposed on the system of equations. By contrast, the VAR methodology, implemented 
in this study, does not impose any a priori restrictions on the relationship between the 
endogenous variables. The underlying relationships are tested to see if any such 
relations exist. The three variables under investigation are treated as endogenous and 
the methodology allows for the presence of dynamics in the system. Furthermore, this 
study uses an extended dataset covering the period 1981q4 to 2004q4. By contrast, 
Karamanou et al (2003) used data for 1990 to 2001 and Haroutunian and Christofides 
(2004) data from 1981q4 to 2002q4. 

  A summary of the VAR methodology used in this study can be found in Appendix A. 

III. DATA DESCRIPTION 

  The three core variables used in this study are the wage rate (W), the unemployment 
rate (U) and the price level (CPI). The sources for the variables used can be found in 
Appendix B and their descriptive statistics are shown in Appendix C. The graphs of the 
variables can be found in Appendix H. 

  Wages are calculated on a yearly basis by the Cyprus Statistical Service. Because of 
wage indexation we were able to break down the figures from annual to quarterly (the 
method used is included in Appendix A). The graph of W reveals that the most 
important breaks occurred in 1986q3, 1990q3 1992q3 and 1995q3. Because of the 
wage indexation mechanism wages are adjusted in January and July on the basis of 
price developments over the preceding 12 months. For example the adjustment in 
January is based on a comparison of the average level of the CPI in July to December 
with the average level of the CPI in January to June. Changes in wages can be 
attributed mainly to the movement of prices in prior months (other exogenous or 
endogenous events might have also affected the evolution of wages). So wage 
declines in 1986q3 1990q3 and 1995q3 are mostly due to price declines in 1986q2 
1990q3 and 1995q1, respectively, and the wage increase in 1992q3 is associated with 
the price level increase in 1992q1. The change in the methodology used in the 
calculation of the Cost of Living Allowance (COLA), negotiated in June 1999, coincides 
with a small level effect but no change in the rate of growth of the nominal wage series 
– see Appendix G. The negotiated changes in COLA included the exclusion of indirect 
taxes but the continued presence of VAT in the calculation of COLA. 

  Unemployment in Cyprus has been low and reasonably stable. The unemployment 
rate remained stable around 3% until 1987q1. After that, the unemployment rate 
declined reaching 1.8%. This reduction is associated with the rapid expansion of the 
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Cyprus economy during this period after the 1974 crisis. The Gulf War of 1991 created 
a shock in the labor market. In the first quarter of 1991, unemployment reached a 
record high of 4.8%. That quarter, tourist arrivals fell by 60% compared with the 
previous year’s first quarter. Unemployment was reduced to 2.6% the following quarter, 
reaching a record low of 1.6% a year later. Unemployment returned to its normal levels 
after 1993, fluctuating around 3%. Over the last few years, unemployment has 
gradually risen, reaching rates of 4% during each of the fourth quarter of the last few 
years. Another fact dominating this variable is the strong seasonal component which is 
caused by the economy’s strong reliance on the tourist sector. Most of the hotels close 
down during the winter and the employees of the hotels and related services are 
registered as unemployed. 

  The CPI has steadily increased during the period under study. The most important 
breaks in the series occurred in 1991 and were caused by the Gulf War. Another break 
happened in 1995 and this break also affected wages. The price level increased in 
2003 and 2004, a fact that can be attributed to the oil price increase during this period.  

  Turning to the exogenous variables, the price of oil (OILC), i.e. the price of diesel oil, 
remained stable for extended time periods. This was caused by the policy, 
implemented by consecutive Cypriot governments, not to increase or decrease the 
price in order not to cause shocks to the economy. The oil price was set by legislation 
every six months. Part of that policy was to subsidize diesel oil by overcharging petrol. 
That was implemented to help industry, agriculture and households using diesel oil for 
heating .That policy was changed when Cyprus joined the EU. The price gradually 
converged to its market value and was finally liberalized after April 24, 2004. The 
Government’s role now is to monitor prices charged by companies and to intervene in 
case of overcharging (the Minister of Industry and Commerce has the right to set prices 
for a month). The breaks that occurred in 1985q1 and 1986q2 were because OPEC 
countries doubled their production, causing the price to fall almost by half. In 1990q4, 
oil prices were increased because of the upcoming Gulf War. The increase in 1999q4 
is associated with the fact that oil prices tripled between January 1999 and September 
2000 due to strong world demand for oil, OPEC oil production cutbacks, and other 
factors, (including weather and low oil stock levels). For the last two years the price of 
oil increased sharply, creating a shock in the global economy.  

  The money variable M2 is affected by big structural breaks in 1999-2000. In 1999q3, 
M2 increased and it declined in 2001q1. This fact is associated with the Cyprus Stock 
Exchange Crisis. Another reason may be the Kosovo War that occurred in 1999q1. 

 



IV. ESTIMATION AND RESULTS  

IV.1 VAR estimation 

  In this section we will examine the short-run relationship between the variables using 
the VAR model from 1981:4 through 2004:4.In the first model we will use only the three 
endogenous variables: Wages, Unemployment and Prices. 

  In order to choose the most representative model we followed certain steps that 
included the following rules: our model should be statistically adequate and have 
meaningful economic results. The tests conducted included tests for Normality, 
Homoskedasticity, Serial correlation, and Stability (Cusum, Cusum of squares , AR 
roots stability test).The results of these tests are reported in Appendix C. In order to 
satisfy the conditions above, we included in our model a constant term, a linear trend, 
and two dummy variables Int90q3 and Tran91q1.These two dummy variables are 
defined as:  
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  The first dummy variable is used to take into account the break that occurred in 
wages in 1990q3 and the second dummy variable is used for the break in the 
unemployment rate during 1991.These exogenous breaks capture the effect of the Gulf     
War in 1991.In the first quarter of 1991 unemployment reached a historical 4.8%, in the 
following quarter it declined substantially, and it returned to its 1990 levels by the end 
of the year.  

  The results show that all three variables have a positive, significant, correlation with 
their previous values. Wages are negatively associated with unemployment but only 
one of the lagged values of unemployment is significant. Wages are positively 
impacted by recent price rises, though significant dynamics in the opposite direction 
can also be discerned. Unemployment is negatively correlated with wages (although 
this relation appears not to be significant) and positively correlated with prices (a 
significant relationship that exists in the first three and eighth quarters). From the third 
equation we can conclude that prices are positively correlated with wages, and 
positively correlated with unemployment (the latter correlation being more tenuous). 
Another important fact is that all three variables are significantly, positively, associated 
with their own first lag. This shows that the three variables’ immediate past history 
plays a significant role in the value that each variable takes during the following period. 
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Table 1: VAR Estimation Results 

Variable W U CPI 

W(-1)        0.834348*** -0.823331   0.132631 
 (0.10765) (1.10113) (0.12881) 
    

W(-2)    0.196807 -2.234165   0.266835 
 (0.14780) (1.51179) (0.17685) 
    

W(-3)   0.008463     2.808358* -0.248537 
 (0.15964) (1.63283) (0.19101) 
    

W(-4)  -0.248960    0.006868  -0.137576 
 (0.16083) (1.64499) (0.19243) 
    

W(-5) -0.145422 0.003096 0.146312 
 (0.15285) (1.56337) (0.18288) 
    

W(-6)   0.062225 -0.328084 -0.246340 
 (0.15312) (1.56618) (0.18321) 
    

W(-7)    0.058827 -0.543028     0.295074* 
 (0.12697) (1.29872) (0.15192) 
    

W(-8) -0.111271 -0.681530    0.071506 
 (0.07137) (0.72999) (0.08539) 
    

U(-1)  -0.003461        1.181868***    0.014452 
 (0.00867) (0.08867) (0.01037) 
    

U(-2)  -0.003407       -0.304511***  -0.014915 
 (0.00816) (0.08345) (0.00976) 
    

U(-3)  -0.007619  -0.079604    0.008232 
 (0.00749) (0.07663) (0.00896) 
    

U(-4)  -0.004130   -0.131053*    4.71E-05 
 (0.00748) (0.07649) (0.00895) 
    

U(-5)  -0.009674    0.060602    0.008048 
 (0.00733) (0.07501) (0.00877) 
    

U(-6)    0.009117    0.074202  -0.001323 
 (0.00604) (0.06176) (0.00722) 
    

U(-7)  -0.005974       -0.230186***  -0.007646 
 (0.00602) (0.06154) (0.00720) 
    

U(-8)    -0.009133*        0.197567***    0.000947 
 (0.00548) (0.05608) (0.00656) 
    

CPI(-1)       0.215851**       2.263000**        0.728161*** 
 (0.10688) (1.09326) (0.12789) 
    

CPI(-2)        0.332590***     -2.342144**   -0.099649 
 (0.12471) (1.27561) (0.14922) 
    

CPI(-3)       -0.361003***     2.678433*    0.056572 
 (0.13593) (1.39033) (0.16264) 
    

CPI(-4)   -0.227331 1.116372     -0.347006** 



7 

Variable W U CPI 

 (0.14359) (1.46870) (0.17181) 
    

CPI(-5)   0.103609   -1.810629    0.237635 
 (0.14433) (1.47630) (0.17270) 
    

CPI(-6)    0.202963   1.825920    0.219945 
 (0.15039) (1.53822) (0.17994) 
    

CPI(-7)    0.114284  -2.406856  -0.210340 
 (0.14576) (1.49088) (0.17440) 
    

CPI(-8)  -0.027633      3.213538**  -0.179867 
 (0.13087) (1.33864) (0.15659) 
    

C    0.207360    -6.586458*    0.213854 
 (0.26151) (2.67482) (0.31290) 
    

TREND    0.001121  -0.004213    -0.001795* 
 (0.00088) (0.00903) (0.00106) 
    

INT90Q3       -0.034655***   0.023239     -0.016311** 
 (0.00624) (0.06385) (0.00747) 
    

TRAN91Q1 -0.004345        0.717991***    0.010136 
 (0.00629) (0.06430) (0.00752) 
    

OILC   0.001512     0.119356* 0.004614 
 (0.00605) (0.06188) (0.00724) 
    

M2   0.031442  -0.348602      0.092027** 
 (0.03097) (0.31673) (0.03705) 

 

  

  The results show that the two dummy variables chosen are statistically significant. 
The 1990q3 dummy variable captures the fall of wages and prices before the Gulf War 
and it is significant in both equations. The 1991 dummy variable captures the sudden 
increase of unemployment and the subsequent fall of it. The trend is significant in the 
price equation and it captures the continuous nominal increase of prices (and wages) 
that this sector is experiencing. As for the two exogenous variables, OILC enters 
positively in all three equations. This is expected because the oil price affects directly 
the CPI and through the wage indexation it affects wages. The oil price is significant 
and its coefficient takes its largest value in the unemployment equation. M2 has a 
positive impact on wages and prices but a negative effect on unemployment and it is 
significant in the price equation. The impact of M2 on the three variables is in line with 
economic theory. An increase in M2 causes wages and prices to increase and 
unemployment to fall.  

 

levelattSignifican
levelattSignifican
levelattSignifican

%10*
%5**
%1***



IV.2 Granger Causality Tests 

  The VAR model detected a short run relationship between the system variables. 
These relationships can be tested through Granger Causality tests. The null hypothesis 
of the test is that the variable “X” does not Granger-Cause variable “Y”, i.e. a 
relationship between the two variables does not exist. 

  The results from these tests are reported in Table 2. The results suggest that wages 
are affected by both unemployment and prices; unemployment is influenced by prices 
but not by wages. Finally, prices are influenced by unemployment but not by wages. 
The direction of these relationships (if one variable affects positively or negatively 
another variable) and for how long a shock impacting one variable affects another 
variable will be examined by the  Impulse Response Analysis in part IV.4 of the present 
study. Some of the results may come as a surprise, because in the VAR estimation, 
unemployment did not seem to be significant in the wage or price equation. 
Nevertheless, the results indicate the presence of a cointegrating relationship between 
our variables, because if there is cointegration in our variables there must be at least 
one Granger-causality relationship between the variables. 

8 

b

a

−

,a bTable 2: Tests for Causality between Wages, Unemployment and Prices  

Causality Hypothesis Test Value P-value 

WU Gr⎯→⎯  27.54 0.001 

WCPI Gr⎯→⎯  43.78 0.000 

UW Gr⎯→⎯  8.70 0.368 

UCPI Gr⎯→⎯  22.42 0.004 

CPIU Gr⎯→⎯  16.97 0.030 

CPIW Gr⎯→⎯  5.98 0.650 

)8(2
0

χisstatistictesttheofonDistributi
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IV.3 Tests for Cointegration 

  The next important extension of the model is the estimation of the VECM model. The 
VECM will give information about the long-run properties of our model and will allow 
the study of the response of our variables to shocks and the forecast of their future 
values. 

  In specifying the VECM model, it is necessary to specify the cointegrating rank of the 
model. The test procedure was first introduced by Johansen (1991, 1995), but the 
critical values are drawn from MacKinnon et al (1999), who allow for the presence of 
exogenous explanatory variables. The results of the test are reported in Table 3. Both 
versions of the test suggest that there exists a unique cointegrating relationship. This 
fact is compatible with our findings in the unit root tests and in the Granger Causality 
Tests. 
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aTable 3: Tests for cointegration in the Wage-Price model  

Variables 0 ( )Rank rΗ = Π =
 

Maximal 
Eigenvalue c  

Critical 
Values 

Trace 
Statistic  b

Critical 
Value 

Endogenous: 

W, U, CPI 

Exogenous: 
M2,OIL 

0r =  

1r =  

2r =  

46.62 

22.41 

3.84 

31.35 

24.68 

17.39 

72.88 

18.40 

3.84 

54.54 

34.22 

17.39 

 

 

IV.4 VECM Estimation 

  After establishing the existence of a single cointegrating relationship, we proceed   
with the estimation of the VECM. The estimation results are reported in Table 4. 

 

1

1

5%
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Critical Values at significa nce level
The alternative hypothesis for theTraceTest is H rank r
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                              Table 4: VECM Estimation Results 
 
Cointegrating Equation   CointEq1 
 

    
W(-1)      1.000000   

    
U(-1)      0.154760   

    (0.02624)   
    

CPI(-1)     -0.303173   
     (0.28411)   
    

@TREND(81Q1)   -0.012778   
    

C   -3.816987   
    

Error Correction: D(W) D(U) D(CPI) 
    

CointEq1       -0.184564***    0.444563       -0.129607*** 
  (0.03720)  (0.41153)  (0.04733) 
    

D(W(-1))  0.066818   -0.615378    0.082124 
  (0.09116)  (1.00840)  (0.11598) 
    

D(W(-2))       0.270908**   -1.816263       0.281526** 
  (0.11235)  (1.24284)  (0.14294) 
    

D(W(-3))        0.328356***  1.082299  0.032425 
  (0.11053)  (1.22266)  (0.14062) 
    

D(W(-4))   -0.009193     0.487794   -0.115274 
  (0.11648)  (1.28858)  (0.14820) 
    

D(W(-5))   -0.093290   -1.234706    0.171345 
  (0.11010)  (1.21795)  (0.14008) 
    

D(W(-6))     0.043784   -1.481120   -0.085199 
  (0.11061)  (1.22360)  (0.14073) 
    

D(W(-7))     0.034794    0.515871    0.149430 
  (0.09326)  (1.03161)  (0.11865) 
    

D(W(-8))      -0.144305**  0.070397    0.082249 
  (0.07030)  (0.77767)  (0.08944) 
    

D(U(-1))         0.034472***        0.274032***       0.024013** 
  (0.00851)  (0.09417)  (0.01083) 
    

D(U(-2))         0.026182***    -0.011651    0.005663 
  (0.00722)  (0.07982)  (0.00918) 
    

D(U(-3))        0.019553***   -0.133632      0.016616* 
  (0.00744)  (0.08229)  (0.00946) 
    

D(U(-4))         0.019354***       -0.285502***      0.016982* 
  (0.00743)  (0.08214)  (0.00945) 
    

D(U(-5))  0.010364     -0.136189*        0.022465*** 
  (0.00684)  (0.07564)  (0.00870) 
    
    



 D(W) D(U) D(CPI) 
D(U(-6))        0.016395***  0.024259  0.010864 

  (0.00599)  (0.06626)  (0.00762) 
    

D(U(-7))       0.013339**       -0.223179***  0.004145 
  (0.00590)  (0.06522)  (0.00750) 
    

D(U(-8))     0.009605*   -0.057156  0.010179 
  (0.00565)  (0.06245)  (0.00718) 
    

D(CPI(-1))    0.066430      2.015807*   -0.185687 
  (0.10352)  (1.14513)  (0.13170) 
    

D(CPI(-2))        0.344428***   -0.946938    -0.240721* 
  (0.09997)  (1.10587)  (0.12719) 
    

D(CPI(-3))   -0.007072  1.583398   -0.098606 
  (0.10321)  (1.14177)  (0.13132) 
    

D(CPI(-4))       -0.284196***      2.276970*       -0.393218*** 
  (0.10585)  (1.17097)  (0.13468) 
    

D(CPI(-5))   -0.157670   -0.662726   -0.044502 
  (0.10972)  (1.21375)  (0.13959) 
    

D(CPI(-6))    0.060254    1.845820    0.184770 
  (0.10906)  (1.20644)  (0.13875) 
    

D(CPI(-7))     0.113039   -0.150224   -0.071871 
  (0.10497)  (1.16122)  (0.13355) 
    

D(CPI(-8))   -0.042279         3.451284***     -0.269812* 
  (0.10983)  (1.21499)  (0.13974) 
    

C   -0.211046     0.503811       -0.709760*** 
  (0.18834)  (2.08342)  (0.23962) 
    

@TREND(81Q1)  -0.001083  0.003303       -0.003474*** 
  (0.00091)  (0.01008)  (0.00116) 
    

INT90Q3       -0.034656***     0.009901     -0.013899* 
  (0.00605)  (0.06693)  (0.00770) 
    

TRAN91Q1   -0.000688         0.770975***  0.007453 
  (0.00572)  (0.06324)  (0.00727) 
    

OILC  -0.001656  0.011263*       0.013118** 
  (0.00522)  (0.05776)  (0.00664) 
    

M2  0.034549   -0.091923        0.107594*** 
  (0.02805)  (0.31034)  (0.03569) 

 

levelattSignifican
levelattSignifican
levelattSignifican

%10*
%5**
%1***
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  The results coincide with the VAR estimation results. Wages have a positive and 
significant relationship with their past values; but prices and unemployment have a 
negative relationship with their past values (though significant dynamics in the opposite 
direction can also be discerned). Wages appear to have a positive relationship with 
unemployment, and the relationship with prices is positive though significant negative 
dynamics can also be discerned. Unemployment is negatively and non-significantly 
correlated with wages and positively correlated with prices. Prices are positively 
correlated with both wages and unemployment. The relationship with unemployment 
appears to be significant. Some of the results appear to be not in line with economic 
theory, but a more proper way to analyze the model behaviour is through the Impulse 
Response Analysis and the Variance Decomposition Analysis, where the dynamic 
relationship between all the variables is examined. The deterministic variables also 
appear to be significant. As for the exogenous variables both of them behave in the 
same way as in the VAR model except for OILC that appears to have a small negative 
impact on wages. The results obtained from the estimation will be used to examine the 
response of the endogenous variables to shocks and to forecast the future values of 
the endogenous variables. 

IV.4 Impulse Response Functions 

  Using the results from the VECM model we proceed to estimate the Impulse 
Response Functions. The Impulse Response Analysis provides information about the 
effect of shocks in our system and the relationship between our variables. It analyzes 
how a variable responds to a one-time random shock created by another endogenous 
variable or from the series itself. Specifically a shock with size one standard deviation 
is created in one equation and the response to this shock by each variable is plotted 
against time (measured in quarters).     

  The results suggest that a positive shock in wages results in a decrease in 
unemployment, which converges towards zero after three years and a small decrease 
in prices, which fluctuates close to zero. This result is compatible with the Granger-
causality test which suggests that wages do not Granger-cause prices and 
unemployment. Also wages increase after the shock but the effect is diminished after 
two years. A shock in unemployment leads to a decrease of both wages and prices. 
The effect on prices is very small for the first two years but it increases in the third year. 
The shock in unemployment tends to be persistent. This dynamic reaction of 
unemployment can be attributed to the small variation of unemployment in the period 
under study and to the fact that the only severe shock in unemployment that Cyprus 
experienced is absorbed through the use of the dummy variable Tran91q1. So even a 
small shock in unemployment causes prices and wages to take unexpectedly large 



values. The shock in prices has a transitory effect on wages. Wages increase after a 
positive shock but this effect dies out after one year. This is expected: through the 
wage indexation at the end of each year, wages are adjusted to the new price level and 
a shock that occurred one year before is fully captured by the new price level. Prices 
cause a permanent effect on unemployment which stabilizes after two years. A 
permanent effect appears also on prices which are decreasing for the whole period. 

 

 

Figure 1: Impulse Response Function Analysis of the VEC Model 
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IV.5 Variance Decomposition Analysis 

  The next table summarizes the Variance Decomposition results of our model. For 
Wages it suggests that during the first two years, its innovation consists mostly of the 
initial shock but during the last years of the forecast horizon unemployment dominates 
the variance of wages due to the dynamic influence that unemployment has on wages. 
Also, prices influence wages for the third and fourth quarter and this is attributed to 
wage indexation. The results coincide with the Impulse Response Analysis. The 
variance of unemployment is attributed to its own shock except for the last year when 
the share of prices increases. The CPI forecast error is also driven by its own 
innovation apart from the last year when unemployment takes over. The results for all 
three variables are in line with the results of the Impulse Response Analysis. 

Table 5: Variance Decomposition Analysis 

Variable Period Standard Error W U CPI 
W 1 0.004820 100.0000 0.000000 0.000000 
 2 0.006389 98.33658 0.331662 1.331760 
 3 0.008217 85.09809 0.574002 14.32791 
 4 0.009863 82.85063 0.399178 16.75019 
 5 0.010879 84.22317 1.169984 14.60684 
 6 0.011647 81.21930 5.776738 13.00397 
 7 0.012454 74.82140 13.80569 11.37291 
 8 0.013409 65.95090 24.21336 9.835734 
 9 0.014661 55.21784 36.50433 8.277827 
 10 0.016551 43.38203 50.09583 6.522145 
 11 0.019008 32.92839 61.18886 5.882744 
 12 0.021828 25.21765 69.32909 5.453259 

U 1 0.053321 0.000000 100.0000 0.000000 
 2 0.090760 0.094348 98.34663 1.559020 
 3 0.122909 0.617254 98.21605 1.166694 
 4 0.147793 0.465813 98.03382 1.500370 
 5 0.165445 0.390510 96.36823 3.241259 
 6 0.176638 0.405893 95.48127 4.112839 
 7 0.187878 0.432510 92.93492 6.632567 
 8 0.195711 0.512315 91.26711 8.220572 
 9 0.203200 0.586581 88.97026 10.44316 
 10 0.211392 0.591341 86.95199 12.45667 
 11 0.220350 0.580264 85.23159 14.18814 
 12 0.229903 0.536189 84.64082 14.82299 

CPI 1 0.006132 0.0000 0.0000 100 
 2 0.008105 0.080477 0.067273 99.85225 
 3 0.009073 0.449928 0.39299 99.15708 
 4 0.009907 0.384293 1.015937 98.59977 
 5 0.010331 1.40463 1.918973 96.6764 
 6 0.010706 1.451516 2.757064 95.79142 
 7 0.011630 3.758901 3.210868 93.03023 
 8 0.012378 4.762366 4.844478 90.39316 
 9 0.012713 4.898565 7.867051 87.23438 
 10 0.013385 5.625402 12.15013 82.22447 
 11 0.014165 6.763556 17.16363 76.07281 
 12 0.014884 7.089679 22.52404 70.38628 



                    Figure 2: Variance decomposition analysis 
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IV.7 The Forecasting Capability of the Model   

  The next important extension of the model is to forecast the future values of the 
endogenous variables. In order to asses the forecasting ability of our model, we first 
estimate our VAR model until 2003q3 and use this reduced model to forecast the 
variable values for the next 5 periods. We then compare the forecasts with the 
observed values. The confidence bounds are estimated by a simulation method based 
on 2,000 replications of the bootstrapped residuals. The graphs report the results in 
actual terms for easier interpretation (the results were obtained in logs).  

  The graphs suggest that our model performs well in predicting the variables. In 
particular the prediction for wages is almost identical with the actual value. However 
the predicted values during this particular period are smaller than the actual variables. 
For the CPI, the forecast values lie around the actual values. In this sub-period, the 
model does not capture all the volatility and the seasonality present in unemployment. 
The forecast values do not capture the fall in unemployment for the three last quarters 
of 2004. It worth noticing that in all cases the actual values lie within the confidence 
interval calculated except for two periods for the unemployment forecasts. 

 

Figure 3: Checking the Forecasting Capability of the Model 
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Figure 3 (continued) 
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IV.8 Simulations 

  After examining and verifying the forecasting ability of the model, we proceed to 
examine the out of sample behaviour of the model in the context of some simulations. 
In order to examine the future evolution of the three endogenous variables we have to 
provide the future values for the two exogenous variables M2 and OILC. Through the 
choice of these future values we are able to create shocks in our model and to 
examine the response of the endogenous variables to certain possible scenarios.  

Scenario 1 

• M2 continues to increase during 2005 and 2006 at same rate that it grew over 
2003 and 2004. 

17 
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• OILC continues to increase in 2005 but remains constant throughout 2006 at 
the price prevailing during 2005q4. 

This scenario maintains the momentum of increases in the price of oil (stabilizing in 
2006) and allows for monetary accommodation to the oil price increases. This is a 
benchmark scenario. 

Scenario 2 

• M2 continues to increase during 2005 and 2006 at the same rate that it grew 
over 2003 and 2004. 

• OILC remains constant throughout 2005 and 2006 at the price prevailing during 
2004q4. 

This scenario freezes the price of oil at its 2004q4 level but continues to allow for 
monetary accommodation. 

Scenario 3 

• M2 remains constant throughout 2005 and 2006 at the level it had reached in 
2004q4. 

• OILC continues to increase in 2005, but remains constant throughout 2006 at 
the price prevailing during 2005q4. 

This scenario creates a money shock in the context of the recent momentum of oil 
price increases. 

 The oil prices used in 2005 were the actual market values.  

  As we can see from Figure 4, the model predicts that the first two scenarios behave 
rather similarly compared to the third scenario. For the first two scenarios, Wages 
increase and stabilize after 2006q3 and the CPI decreases for the first quarter but 
increases after 2005q2 and stabilizes at the end of 2006. Unemployment continues to 
grow for the rest of 2005 but declines during 2006. The third scenario causes wages to 
grow for the first two quarters of 2005 but they respond to the money decrease and 
decline steadily until the end of the simulation period. Prices remain stable until the 
middle of 2006 and decrease in the last two quarters. Under the third scenario, 
unemployment increases more than in the two previous scenarios and starts falling 
only during the last two quarters. The results suggest that a failure of money to 
increase and respond to the increase in oil prices would cause wages and prices to fall 
and unemployment to rise substantially. 



  The lower and upper bounds of the simulated variables can be found in Appendix G. 

Figure 4: Out of Sample Forecasting of the Model 
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V. CONCLUSION 

  The study models the wage-price sector of the economy of Cyprus. For the period 
under study, a constant increase of wages and prices was accompanied by a relatively 
stable rate of unemployment. Oil prices in Cyprus remained stable for a long period 
because they were regulated by government until 2004, when they were liberalized 
and started to follow the behaviour of international prices. The money supply followed a 
steady rate of increase. 

  Our results show that the three endogenous variables are significantly correlated with 
their previous values. The exogenous variables also affect the endogenous variables. 
The tests for Granger causality show a number of influences among the three 
endogenous variables (except that wages do not Granger-Cause prices and 
unemployment). The cointegration tests suggest that the variables are related to each 
other in a long run equilibrium relationship. The results obtained in the Impulse 
Response Analysis show that a shock in wages and prices tends to disappear over 
time. This does not appear to hold for unemployment, where fairly long-standing effects 
appear to occur. This fact is attributed to the small variation that unemployment has 
had over the sample period.  The results from the Variance Decomposition Analysis 
coincide with the results from the Impulse Response Analysis.  The forecasting ability 
of the model is verified, showing that the model can predict values for the endogenous 
variables close to the actual ones.  

  The final part of the study a number of simulations involving the exogenous variables 
are considered. Three different scenarios were identified with the first maintaining the 
momentum in the oil price increase and monetary accommodation, the second 
scenario freezing oil prices but maintaining monetary accommodation and the third 
scenario creating a negative money shock in the context of oil price increases. The 
results suggest that the third scenario causes much more adverse effects than the 
other two scenarios. Under this third scenario, wages and prices fall by almost 3% and 
2.5% respectively; unemployment increases by about 1.5 percentage points relative to 
its 2004q4 value and by 0.5 percentage points more than in the other two scenarios. 
The first two scenarios predict reasonably similar results. 

  Our analysis suggests some topics for future investigation. One issue is the effect of 
foreign workers in Cyprus economy. As mentioned in the newly issued study of Michael 
et al (2005), the percentage of legal foreign workers in Cyprus has reached 14.6% of 
the working population. Also the estimated percentage of both legal and illegal foreign 
workers likely exceeds 20% of the working population. These workers may affect both 
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the level of wages and the unemployment rate. One way is to address this issue to 
include the number of foreign workers as a variable in the system of equations. 

  Another issue is to examine the effects on the endogenous variables of policy 
changes in the Cyprus economy. Decisions, such as the liberalization of oil prices after 
2002, or the changes that occurred in 1999 in the formula for calculating wage 
indexation, may have affected the estimation of the model and their impact must be 
examined more thoroughly. One way to address these issues would be to break the 
sample into the two periods before and after a policy change and to compare the two 
distinct specifications. A second approach is to estimate the model with the sample 
before the policy change and then use it to forecast the future values of endogenous 
variables. In this way, it would be possible to study the predicted paths of the 
endogenous variables and compare them with their actual evolution. 
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Appendix A: VAR Methodology 

  The VAR methodology is widely used in the literature for the estimation of models 
with time series methods. The methodology allows the presence of dynamics in the 
system. The model is estimated using Ordinary Least Squares methods. The basic 
model of order p (VAR (p)) can be formulated as: 

 

 1
~ (0, ) (1)

p

t i t i t t t t
i

y A y CD Bz u u N−
=

= + + + Σ∑

where  is a  vector of endogenous variables the  ty 1×k iΑ s are   coefficient 
matrices , the  vector  contains all the deterministic terms (constant, trend,  
dummy variables, etc. ) and the  k

kk ×
1l× tD

l×  matrix C  contains the coefficients for   . The 
 vector  contains all the exogenous variables which are not modelled in our 

system and the  

tD
1m× tz

mk ×  matrix B contains the coefficients for . Finally the error term 
  is assumed to be distributed normally with zero mean and 

tz

tu kk ×  covariance matrix 
Σ. The variables contained in    are considered to be non-stationary of order at most 
1 (I(1)). In our study, the vector  will contain the following variables: the nominal 
wage rate (W), prices and more precisely the Consumer Price Index (CPI) and the 
registered unemployment rate (U). The vector  will contain a constant term, a linear 
trend and any dummy variables which are found to be important for the statistical 
adequacy of the model. The vector  will contain the exogenous variables money 
supply (M2) and the price of oil (OILC). 

ty

ty

tD

tz

  In order to assess whether the variables used in the study are of order at most I(1) 
several unit root tests were performed ranging from the Dickey and Fuller (1979) and 
Perron´s (1989) tests to the more recently developed Additive and Innovational Outlier 
tests of Vogelsang and Perron (1998) and Clemente et al (1998). All of these tests 
concluded that our series are I(1). A summary of the unit root tests can be found in 
Appendix E. 

  Non-stationary, I(1), series may nevertheless be cointegrated that is a linear 
combination of our variables of order 0 may exist. If so, then our variables are related 
in a long run equilibrium relationship. In our study such a relationship is expected 
because of the strong wage indexation clauses prevailing which ensure that prices 
feed into wages. The testing procedure is based on Johansen (1991, 1995) and 
MacKinnon et al (1999), with the second extending the procedure to allow for the 
presence of exogenous explanatory variables.  
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  The relationship between the endogenous variables is examined using the Granger 
Causality tests. These Wald-type tests are performed for each equation of the model in 
order to establish whether each explanatory variable is related with the depended 
variable.  

  Following acceptance of a possible long run relationship it is necessary to estimate 
that long run relationship. This estimation can be achieved through the Vector Error 
Correction Model (VECM). The VECM (p-1) form is: 
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that our variables are of order at most 1, ty∆  does not contain any stochastic trend. 
The only vector containing I(1) variables is  so 1−ty 1−Π ty  is I(0) and contains all the 
cointegrating relationships. The term 1−Π ty  is the long-run relationship and the  s 
contain the short-run parameters. 

iΓ

  Because the VECM model takes into account the cointegrating relationship (i.e the 
long run relationship among our variables) it is used for the Impulse Response Analysis 
and the Variance Decomposition Analysis. We will use the VAR model to forecast 
future values of our variables (the forecast horizon will be two years ahead). The 
system of equations is used to explore the reaction of our variables to different shocks. 
Impulse Response Analysis examines the reaction of each variable to a shock imposed 
on one of the variables in the system. In addition the reactions to these shocks can be 
examined through the errors of the system; this method is called Variance 
Decomposition Analysis. Apart from the reaction of our variables to shocks, the model 
can be used to forecast future values of our variables. The forecasting ability of the 
model is assessed by estimating the model with only the first n-k observations and then 
using the model and the known values of right hand side variables to forecast the 
remaining k observations. By comparing the actual and the forecast observations, we 
are able to evaluate the ability of the model to forecast future-out-of sample values for 
our variables. 

  A more rigorous treatment of the methodology can be found in Adreou et al. (1997) or 
in textbooks like Lütkepohl and Krätzig (2004) 
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Appendix B: Variable Descriptions and Sources 
Variable Description  Source 

U Registered Unemployment Rate CSS  a

W Wages per month  d CSS  a

CPI Consumer Price Index (Base year 2000) IFS b  

M2 Total Liquidity= M1+ Savings Deposits + 
Time Deposits. CBC c  

OILC 

Price of Diesel Oil. (Measured in cents per 
litre). The data were retrieved from the 

announcements made by the Ministry in the 
Government Gazette. The data covered the 

period from 1972 to 23/5/2004.After 
23/5/2004 the price of energy products was 

liberalized and not controlled by the 
government. Data for the remaining months 
of 2004 were collected from the European 
Union site where data for each EU country 

are collected on a monthly basis 

Ministry of 
Commerce 

Industry and 
Tourism 

a Cyprus Statistical Service 
b International Financial Statistics 
c Central Bank of Cyprus 

d This measure exists only in yearly figures for every October and it indicates the average monthly salary of 
employees in Cyprus. Knowing, from CSS, that the percentage change of the monthly wage between the 
first and second quarter of each year is close to zero and that between second and the third quarter the 
wage increases mostly by the amount of ATA, we used the yearly figures and the ATA data to calculate the 
quarterly percentage changes in the monthly wage. 

The quarterly percentage changes in the monthly wage were calculated using the identity: 

1 21 (1 )(1 )(1 )(1 )x α α β γ δ+ = + + + + + ,                                                                            (1) 

Where: x : is the yearly percentage change (from October to October), 1 2α α α= +  is the percentage 

change from the first to the second quarter, β is the percentage change from the second to the third 

quarter, etc. The s bols 1ym α  and γ  indicate the increase in the average monthly wage due to ATA every 
January and June, respectively. 

Based on information obtained from CSS we then set: 

2

2

0 .3 3
0 .6 7

β α
δ α

=

=
                                                                                                                      (2) 

                                                                                                                        (3) 

From (1), (2) and (3) we get: 

0=+++ DCBA βββ 23 ,                                                                                            (4) 

Where A , , C  and are functions of B D 1α , γ and x . 

Solving (4) for β  we then obtain solutions for 2α  and δ  
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The variables were tested for seasonality and then they were seasonally adjusted. 

Appendix C: Descriptive Statistics 

Series  a Mean Median Standard 
Deviation Min Max 

W(in CYP) 577.592 569.049 228.048 228        1008 
U(Registered Unemployment Rate) 0.030 0.032 0.006 0.016 0.048 

CPI(Consumer Price Index, Base 2000) 79.573 80.050 19.175 49.040 114.300 
M2(In Millions CYP) 3529.630 2741.059 2570.046   633.559 8971.770 

OILC(Cents Per Litre) 13.938 10.800 7.326 9.200 41.869 

( )
a

We report the statistics for theactual seasonallyunadjusted data  

Appendix D: Misspecification Tests 
Model 
Test VAR  a VECM  a

Breusch-Godfrey LM Test  b 0.833 0.218 

White Heteroskedasticity Test  c 0.632 0.928 

Jarque-Bera Normality Test d  0.021 0.001 

Multivariate ARCH Test  e 0.820 - 
AR Roots Stability Test Stable - 

CUSUM Graph Stable - 
a

We report the p values−  
b Thenull hypothesis is no serrial autocorrelation  
c

Thenull hypothesis is no heteroskedasticity  
d

Thenull hypothesis is normality  
c

Thenull hypothesis is no ARCH effects  

 
Appendix E: Unit Root Tests  
Table 1: ADF Test for Endogenous and Exogenous Variables  a

Critical Values 
Variable Deterministic Terms No. of lagged 

Differences Test Statistic 
1% 5% 10% 

Wages Const. and Trend 1 1.035 -4.060 -3.459 -3.155 
Unemployment Const. and Trend 1 -1.291 -4.060 -3.459 -3.155 

Prices Const. and Trend 1 -2.570 -4.060 -3.459 -3.155 
M2 Const. and Trend 1 -1.130 -4.060 -3.459 -3.155 

Oil Price Const. and Trend 1 0.260 -4.060 -3.459 -3.155 

0 0;
a

Thenull hypothesis is H unit root in the series wereject the H if the test statistic is smaller than the critical value=  
 
Table 2: Perron Unit Root Test 

Critical Values 
Variable Model Type No. of lagged 

Differences Test Statistic 
1% 5% 10% 

Wages A 3 -1.920 -4.39 -3.77 -3.47 
Unemployment C 1 -3.240 -4.81 -4.22 -3.95

Prices A 3 -3.249 -4.34 -3.72 -3.44 
M2 B 1 -1.967 -4.38 -3.82 -3.50 

Oil Price C 1 0.190 -4.38 -3.75 -3.45
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0 0;
a

Thenull hypothesis is H unit root in the series wereject the H if the test statistic is smaller than the critical value=  

 
Table 3: Clemente-Rayes Test (Innovational Outlier) 

Critical Values 
Variable Break Time No. of lagged 

Differences Test Statistic 
1% 5% 10% 

Wages 1989q1 , 1999q3 0 -5.333 -6.07 -5.44 -5.14 
Unemployment 1988q2 , 1992q4 0 -4.993 -6.07 -5.44 -5.14 

Prices 1989q4 , 1999q2 0 -3.700 -6.07 -5.44 -5.14 
M2 1983q1 , 1987q1 3 -4.322 -6.07 -5.44 -5.14 

Oil Price 1999q2 , 2002q1 2 -3.301 -6.07 -5.44 -5.14 

0 0;
a

Thenull hypothesis is H unit root in the series wereject the H if the test statistic is smaller than the critical value=  

 
Table 4: Clemente-Rayes Test (Additive Outlier) 

Critical Values 
Variable Break Time No. of lagged 

Differences Test Statistic 
1% 5% 10% 

Wages 1990q4 , 1999q2 0 -3.048 -5.47 -4.94 -4.68 
Unemployment 1988q2 , 1995q1 0 -5.047 -5.47 -4.94 -4.68 

Prices 1991q1 , 1998q3 0 -2.986 -5.47 -4.94 -4.68 
M2 1990q3 , 1998q2 0 -2.903 -5.47 -4.94 -4.68 

Oil Price 1999q1 , 2002q4 0 -3.568 -5.47 -4.94 -4.68 

0 0;
a

Thenull hypothesis is H unit root in the series wereject the H if the test statistic is smaller than the critical value=

0 0enull hypothesis is H unit root in the series wereject the H if the test statistic is an the critical value=

0 0;
a

Thenull hypothesis is H unit root in the series wereject the H if the test statistic is smaller than the critical value=

2
ndb

Weuse the best value

Critical Values 
Variable Break Time Type of Model No. of lagged 

Differences Test Statistic 
1% 5% 10% 

Wages 1991:2 B 1 -3.05 -5.74 -5.11 -4.79 
Unemployment 1988:2 B 1 -4.48 -5.74 -5.11 -4.79 

Prices 1991:4 B 1 5.378 -5.74 -5.11 -4.79 

M2 b  1999:4 B 1 16.79 -5.74 -5.11 -4.79 

Oil Price 1999:3 B 1 -2.40 -5.74 -5.11 -4.79 

Critical Values 
Variable Break Time Type of Model No. of lagged 

Differences Test Statistic 
1% 5% 10% 

Wages 1999q3 B 1 -2.88 -4.93 -4.42 -4.11 
Unemployment 1988q2 A 1 -4.29 -5.34 -4.80 -4.58 

Prices 1991:1 A 1 27.57 -5.34 -4.80 -4.58 
M2 1990q2 B 1 64.206 -4.93 -4.42 -4.11 

Oil Price 1998q4 C 1 -2.31 -5.57 -5.08 -4.82 

 

 
Table 6: Vogelsang and Perron Test (Additive Outlier) 

 
Table 5: Vogelsang and Perron Test (Innovational Outlier) 

a
Th

 

; smaller th

 

 

 



Appendix F: Results from Previous Studies 

Table1a   Estimation Results from Karamanou et al. (2003)                       Table1b Estimation Results from Christofides and Haratounian (2004)                         

  

  

Equation    Variables Coefficient P-Value

INF Intercept -0.0113  0.1934
 t

PROD  -0.0238  0.1249

 t
U  -0.1307  0.4880

 4 tEUS∆  -0.0272  0.0483

 4−tWINF  0.2049  0.0368

 24M∆  0.0956  0.0229

 1
 Q -0.0086  0.0496

 1
 Q 0.0188  0.0001

 3
Q  0.0252  <0.0001

WINF Intercept 0.0065  0.5504
 tINF  0.6687  0.0033

 2−tINF  0.7019  <0.0001

 3−tINF  0.4182  0.0001
 WDLT  -0.0014  0.0700

 3−tU  -0.2234  0.1214

 1
 Q 0.0386  <0.0001

 2
Q  -0.0150  0.0001

 3
Q  0.0166  0.0096

Equation  Variables Coefficient P-Value 

 

 

 

INF 11 −− − tt WP  0.05  0.21

 11 −− − t
G

t PP  0.13  0.11

 11 −− − t
R

t LY  0.04  0.12

 111 −−− −− t
USA
t

USA
t PEP  0.03  0.08

 YGAP  0.04  0.88
WINF )( 3213 −− − tt INFINFQ  0.72  <0.0001

 R
tW 2−  -0.07  0.04

 p
t

R
t LY −  0.04  0.03

 e
tt LL −  -0.01  0.88
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Appendix G: Simulated Values and their Lower and Upper Bounds 
 

Period 
 

Wages 
 

Wages 
Lower 
Bound 

Wages 
Upper 
Bound 

Unemployment 
 

Unemployment 
Lower 
Bound 

Unemployment 
Upper 
Bound 

Prices 
Prices 
Lower 
Bound 

Prices 
Upper 
Bound 

Scenario 1           
2005q1 1027.587         975.4805 1063.973 0.041711 0.03519 0.060976 112.6849 110.8184 116.0423
2005q2 1033.872         979.6989 1067.87 0.045349 0.03511 0.062042 112.8111 111.1603 116.3704
2005q3 1034.138         981.4466 1068.254 0.047602 0.035421 0.061845 113.3233 111.3686 116.4531
2005q4 1034.41         983.4308 1070.608 0.047434 0.035526 0.061693 113.3895 111.4727 116.4882
2006q1 1036.808        984.6824 1072.31 0.046812 0.03535 0.06191 114.1917 111.337 116.4365
2006q2 1039.188        985.9414 1075.165 0.045559 0.035 0.061236 114.4436 111.1398 116.2909
2006q3 1043.474         990.1004 1077.755 0.042643 0.034788 0.060373 114.0795 111.1189 116.339

  2006q4 1045.349         991.712 1082.021 0.040604 0.033784 0.059313 114.2561 111.1684 116.4513
Scenario 2           

2005q1 1027.72         975.6293 1060.418 0.042139 0.035196 0.061219 112.7293 110.8512 116.0577
2005q2 1034.263         979.6105 1063.17 0.046743 0.036223 0.063578 112.9381 111.1992 116.4141
2005q3 1035.118         982.7509 1065.23 0.050699 0.037982 0.066587 113.5824 111.5009 116.7573
2005q4 1036         985.3549 1067.177 0.052107 0.039141 0.067826 113.7713 111.5923 117.0155
2006q1 1038.842         986.5468 1071.909 0.052711 0.039728 0.068823 114.6735 111.5614 116.9494
2006q2 1040.987         988.4725 1074.639 0.052218 0.040578 0.069799 115.0094 111.6987 116.8701
2006q3 1044.288         988.2896 1074.461 0.049501 0.040201 0.07017 114.7025 111.6806 116.9121

2006q4 1044.551         988.3621 1078.497 0.047528 0.039075 0.069642 114.9144 111.7328 117.049
Scenario 3           

2005q1 1027.047         974.4822 1059.611 0.041955 0.035195 0.061229 112.5115 110.6715 115.8457
2005q2 1031.968         975.0295 1062.203 0.046058 0.035912 0.062207 112.3398 110.7219 115.7451
2005q3 1029.28         974.7748 1061.79 0.049095 0.036518 0.064445 112.4472 110.4332 115.4398
2005q4 1025.023         973.2712 1059.279 0.049829 0.037176 0.064744 112.0142 109.9567 115.0568
2006q1 1021.556         970.8253 1058.102 0.050029 0.037882 0.065867 112.2592 109.4139 114.4455
2006q2 1016.859         965.7032 1051.45 0.049404 0.037983 0.066368 111.9169 108.6971 113.7235
2006q3 1013.07        959.8129 1044.338 0.046572 0.0381 0.066086 110.9271 108.1661 113.2376

  2006q4 1006.046         955.1309 1038.667 0.044331 0.036784 0.064672 110.4321 107.5684 112.52



Appendix H: Graphs of the Variables  
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Graph 4: M2 
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Graph 5: Oil Price 

2
2.

5
3

3.
5

4
Lo

g 
O

il 
Pr

ic
e

1981q4 1985q4 1989q4 1993q4 1997q4 2001q4 2004q4
Time

Oil Price

 

31 



32 

Recent Economic Policy/Analysis Papers 
 

04-06 Hajispyrou S., N. Nicolaidou and P. Pashardes., “Income Inequality in Cyprus: 
1985-2003”, May 2006 - in Greek. 

 
03-06 Vassiliou M., P. Pashardes and N. Pashourtidou, "Public expenditure, 

government investment and the productivity of the private sector", May 2006 
– in Greek. 

 
02-06 Christofides L., A. Kourtellos and I. Stylianou, "A small  macroeconomic  

model of the Cyprus economy", April 2006. 
 
01-06 Zachariadis T., “An empirical time series analysis of energy consumption in 

Cyprus”, March 2006. 
 
10-05 Michael M., L. Christofides, C. Hadjiyiannis, S. Clerides and M. Stephanides, 

“Economic implications of foreign workers in Cyprus”, December 2005 - in 
Greek. 

 
09-05 Hassapis C., “The relationship between financial uncertainty and economic 

growth”, December 2005 - in Greek. 
 
08-05 Hassapis C., “Stability in the relationship between the stock market and the 

real economy”, December 2005 - in Greek. 
 
07-05 Haroutunian S. and P. Pashardes, “Projections of Potential Output  

and Structural Fiscal Balance for Cyprus”, December 2005 - in English. 
 
06-05 Georgiou A., D. Komodromou and A. Polykarpou, “Unified Database of 

Family Expenditure Surveys of Years 1984/85, 1990/91, 1996/97 and 
2002/03”, October 2005 - in Greek. 

 
05-05 Clerides S., “The Impact of Used Car Imports in the Cyprus Market”, October 

2005 - in Greek. 
 
04-05 Mamuneas Th., P. Pashardes, N. Pashourtidou and G. Shiammoudis, 

“Sectoral Productivity Analysis of the Cypriot Economy”, July 2005 - in Greek. 
 
03-05 Nicolaidou N. and S. Hajispyrou, “The Consumption Behaviour of Tourists in 

Cyprus”, June 2005 - in Greek. 
 
02-05 Pashardes P., N. Pashourtidou and G. Shiammoudis, “The Effect of Actions, 

Decisions and Announcements on Cyprus Stock Exchange during the Period 
1999-2000”, February 2005 - in Greek. 

 
 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


