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1. Introduction

This  short  note  aims  at  contributing  to  the  outline  of  a  broad 
macroeconomic  framework  of  the  Southern  and  Eastern  Mediterranean 
countries  (henceforth  simply  Mediterranean  countries)  by  singling  out  the 
links between their business cycles and that of eurozone, with the help of the 
Hodrick-Prescott filter. Assuming that a series of n elements yt (with t = 1, 2, 
…,  n) contains a trend  τt and a cyclical element  ct,  such a filter allows to 
extract  from a  time series  the  trend component  by a  smoothing technique 
based on a minimization procedure, leaving the cycle as a difference: ct = yt -  
τt.

It is therefore possible to carry out an exercise with a view to comparing 
the cycle component of the Economic and Monetary Union (EMU), on the 
one hand,  and that  of  the Mediterranean countries,  on the other.  Once the 
different cycles are extracted from the GDP time series,  their links can be 
assessed  by  a  correlation  matrix  between  EMU’s  and  a  single  country’s 
values. In the presence of positive (negative) correlations, cycles are (not) 
synchronized and so insomuch their absolute values are high and proximate to 
1.  At  the  limit  when the  correlation index is  +1 between cycles  a  perfect 
synchronization  exists,  i.e.  they  overlap  entirely,  so  that  recession  and 
expansion phases of the couple of countries considered take place exactly in 
the same periods. By contrast, a correlation index equal to –1 implies a perfect 
decoupling of cycles:  when a  country experiences an expansion,  the other 
goes through a recession. The interest of the exercise lies in being correlation 
indexes a good measure of economic integration between separate economies 
managed by different administrations.

The rest of the paper includes a Section devoted to the description of the 
exercise and its main results, alongside with some concluding remarks.
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2. An exercise with the Hodrick-Prescott filter

The first step of our exercise consists in using the chosen filtering method 
for  identifying  the  trend  and  the  cycle  components  for  the  eurozone  as  a 
whole. The GDP series, for this and all other calculations included in the note, 
is provided by the World Development Indicators database of the World Bank. 
Values employed are expressed in constant 2000 US million Dollars for the 
period 1990-2004, a time span long enough to take account of the Barcelona 
Process effects.

Tab. 1 and Fig. 1 contain valuable information about the time profile of the 
three  variables:  GDP,  together  with  the  trend  and  cycle  components. 
Interestingly enough, we observe three turning points in the EMU business 
cycle all over the period 1990-2004, respectively in 1992, at the beginning of 
1999 and in the first months of 2003. After a phase of expansion concluded in 
1992,  there  was  a  first  recession  in  the  time  span  1992-1999,  another 
expansion in 1999-2003 and a final recession in the last year of the period 
under investigation.

Tab. 1 – EMU GDP, trend and cycle (1990-2004)

Obs. EMUGDP EMUTREND EMUCY

1990 4923720. 4882226. 41493.59

1991 5053981. 4976929. 77051.76

1992 5128472. 5072047. 56424.98

1993 5085895. 5168765. -82870.18

1994 5206465. 5268833. -62368.43

1995 5325222. 5373173. -47950.78

1996 5402369. 5482081. -79711.54

1997 5531180. 5595375. -64194.53

1998 5690708. 5712075. -21367.42

1999 5871760. 5830562. 41198.02

2000 6057360. 5948999. 108360.7

2001 6156709. 6065964. 90744.63

2002 6211728. 6181118. 30610.09

2003 6244530. 6295028. -50498.01

2004 6371646. 6408569. -36922.89
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Fig. 1 – EMU GDP, trend and cycle (1990-2004)

At this point, we can perform the same calculation separately for each of 
the  Mediterranean  countries  include in  our  sample:  Algeria,  Egypt,  Israel, 
Jordan, Lebanon, Morocco, Syria, Tunisia, and Turkey. The relevant results 
can be found in the Annex. Here we simply note that whereas some countries 
such as Jordan display a relatively smooth GDP time profile, others such as 
Morocco  experience  a  higher  volatility  of  it,  and  hence  of  the  cycle 
component. See on this Fig. 2 and 3.

Fig. 2 – Jordan GDP, trend and cycle (1990-2004)

Having at hand values of cyclical elements both for the EMU, on the one 
hand, and for the different Mediterranean countries considered, on the other, it 
is finally possible to calculate their links with the help of correlation matrixes. 
This  can  be  made  for  the  whole  period  1990-2004 under  scrutiny  and  in 
addition for two sub-periods included in it:  the time spans 1990-1996 and 
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1997-2004.  Time  splitting  allows  us  to  check  a  broad  time  profile  of 
relationships  between  EMU’s  business  cycle  and  that  of  Mediterranean 
countries. Figures of matrixes and relevant graphs are similarly displayed in 
Annex.

Fig. 3 – Morocco GDP, trend and cycle (1990-2004)

In sum, as highlighted by Tab. 2, we find positive links over the period 
1990-2004  for  5  and  negative  links  for  4  countries.  In  the  former  group 
correlation  indexes  range  from  a  minimum  of  0.02  for  Morocco,  to  a 
maximum of 0.78 for Egypt, going through 0.20 for Algeria, 0.22 for Israel 
and  0.50  for  Tunisia.  Negative  correlation  indexes  range  from  –0.39  for 
Turkey to –0.67 for Syria, with intermediate values of –0.56 for Lebanon and 
–0.60 for Jordan.

Tab. 2 – Correlations between EMU and Mediterranean countries business cycles

Countries 1990-2004 1990-1996 1997-2004

Algeria 0.20 0.82 -0.44

Egypt 0.78 0.75 0.90

Israel 0.22 -0.52 0.60

Jordan -0.60 -0.58 -0.59

Lebanon -0.56 -0.38 -0.84

Morocco 0.02 0.39 -0.52

Syria -0.67 -0.74 -0.58

Tunisia 0.50 0.68 0.24

Turkey -0.39 -0.12 -0.60
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Fig.  4  and  5  plot  relationships  between EMU’s  cycle  and  Egypt’s  and 
Syria’s, respectively the country recording the closest positive and the highest 
negative links. In the former case the time profile of EMU’s business cycle is 
quite similar to that of the Mediterranean economy, whereas in the latter the 
two cycles are fairly reversed.

A  last  point  worth  stressing  has  to  do  with  evolution  of  Euro-
Mediterranean business cycle ties over the two sub-periods 1990-1996 and 
1997-2004. As it is shown in both Tab. 2 and Fig. 6, over the time for some 
countries links are increasing whilst for others are deteriorating. Thus, among 
the best performing countries Israel shifts from a negative index of correlation 
of –0.52 to a positive one of 0.60, while Egypt raises its positive index from 
0.75 to 0.90. But also Syria reduces its distance from EMU, increasing its 
index from –0.74 to –0.58. Conversely, the rest of the Mediterranean countries 
in the sample deteriorate their position. The worst performer is Algeria, whose 
index shifts from 0.82 to –0.44. But also Morocco fares quite bad from 0.39 to 
–0.52. At the same time Turkey, Lebanon and Tunisia go down, respectively, 
from –0.12 to  –0.60,  from –0.38 to  –0.84,  and from 0.68 to  0.24.  Jordan 
maintains its place, around a negative correlation index of –0.58/–0.59.

Fig. 4 – Correlation between EMU and Egypt cycles (1990-2004)

Fig. 5 – Correlation between EMU and Syria cycles (1990-2004)
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Fig. 6 – Correlation between EMU and Mediterranean countries business cycles (1990-1996,  

1997-2004)

3. Concluding remarks

In this short note an exercise carried out with the Hodrick-Prescott filter 
has allowed to assess links between the eurozone business cycle and that of a 
group of single Mediterranean countries involved in the Euro-Mediterranean 
cooperation. The picture coming out from our exercise results is mixed: in 
some cases ties between the two types of cycles are quite strong, whereas in 
others they are low or even negative and in a sense disappointing. Indeed, low 
or  negative  correlation  indexes  signal  a  limited  degree  of  economic 
integration along the North-South Mediterranean dimension. And, in general 
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terms, this outcome shows that so far the economic chapter of the Barcelona 
Process has failed to deliver the expected effects.

More worryingly, in many cases recently economic links between the two 
shores of Mediterranean have deteriorated. Indeed, over the two time spans of 
the exercise, 1990-1996 and 1997-2004, a number of positive indexes have 
shrunk  or  have  become  negative,  whilst  others  already  negative  have 
worsened. This is particularly true for Algeria, Morocco, Turkey, Lebanon and 
Tunisia.

Against this background the next steps of the Barcelona Process have to be 
devised taking into account the limited results so far achieved in the economic 
field, if the deadline of setting up of a general Free Trade Area (FTA) in the 
region by 2010 is to be met. Only in the presence of high integration links 
between  partners  will  it  be  possible  to  form a  vital  FTA and  to  improve 
economic ties also in areas of financial and monetary cooperation.

ANNEX
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Tab. 1A – Algeria GDP, trend and cycle (1990-2004)

Obs. ALGDP ALTREND ALCY

1990 45148.00 42969.10 2178.902

1991 44607.00 43646.67 960.3265

1992 45410.00 44346.04 1063.962

1993 44456.00 45098.58 -642.5844

1994 44056.00 45946.34 -1890.344

1995 45730.00 46924.92 -1194.922

1996 47605.00 48051.02 -446.0228

1997 48129.00 49329.40 -1200.399

1998 50583.00 50760.34 -177.3428

1999 52202.00 52332.14 -130.1447

2000 53455.00 54031.32 -576.3200

2001 54845.00 55843.08 -998.0830

2002 57093.00 57746.88 -653.8848

2003 60975.00 59712.20 1262.804

2004 64146.00 61701.95 2444.053

Fig. 1A – Algeria GDP, trend and cycle (1990-2004)

Fig. 2A – Correlation between EMU and Algeria cycles (1990-2004)
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Tab. 2A – Correlation between EMU and Algeria cycles (1990-2004)

ALCY EMUCY

ALCY 1.000000 0.198424

EMUCY 0.198424 1.000000

Tab. 3A: Correlation between EMU and Algeria cycles (1990-1996)

ALCY1 EMUCY1

ALCY1 1.000000 0.816364

EMUCY1 0.816364 1.000000

Tab. 4A – Correlation between EMU and Algeria cycles (1997-2004)

ALCY2 EMUCY2

ALCY2 1.000000 -0.441762

EMUCY2 -0.441762 1.000000

Tab. 5A – Egypt GDP, trend and cycle (1990-2004)
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Obs. EGGDP EGTREND EGCY

1990 65039.00 62046.87 2992.131

1991 65740.00 65215.07 524.9335

1992 68655.00 68413.19 241.8148

1993 70633.00 71676.40 -1043.396

1994 73422.00 75042.29 -1620.287

1995 76847.00 78538.01 -1691.014

1996 80697.00 82174.53 -1477.529

1997 85129.00 85945.87 -816.8725

1998 89002.00 89831.31 -829.3122

1999 94595.00 93801.95 793.0544

2000 99428.00 97820.58 1607.423

2001 102908.0 101857.9 1050.057

2002 106201.0 105900.9 300.1488

2003 109599.0 109946.6 -347.6128

2004 114312.0 113995.5 316.4611

Fig. 3A – Egypt GDP, trend and cycle (1990-2004)

Fig. 4A – Correlation between EMU and Egypt cycles (1990-2004)
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Tab. 6A – Correlation between EMU and Egypt cycles (1990-2004)

EGCY EMUCY

EGCY 1.000000 0.784106

EMUCY 0.784106 1.000000

Tab. 7A – Correlation between EMU and Egypt cycles (1990-1996)

EGCY1 EMUCY1

EGCY1 1.000000 0.754913

EMUCY1 0.754913 1.000000

Tab. 8A – Correlation between EMU and Egypt cycles (1997-2004)

EGCY2 EMUCY2

EGCY2 1.000000 0.897137

EMUCY2 0.897137 1.000000

Tab. 9A – Israel GDP, trend and cycle (1990-2004)
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Obs. ISGDP ISTREND ISCY

1990 67968.00 69421.65 -1453.654

1991 73201.00 73997.29 -796.2947

1992 77321.00 78558.40 -1237.399

1993 81617.00 83082.47 -1465.468

1994 87275.00 87534.63 -259.6271

1995 93432.00 91865.35 1566.651

1996 98345.00 96022.51 2322.492

1997 101288.0 99969.65 1318.353

1998 104597.0 103693.5 903.4662

1999 107364.0 107194.1 169.8823

2000 115452.0 110480.4 4971.616

2001 115050.0 113563.0 1486.982

2002 114215.0 116502.4 -2287.418

2003 115691.0 119373.9 -3682.856

2004 120673.0 122229.7 -1556.726

Fig. 5A – Israel GDP, trend and cycle (1990-2004)

Fig. 6A – Correlation between EMU and Israel cycles (1990-2004)

233



Tab. 10A – Correlation between EMU and Israel cycles (1990-2004)

ISCY EMUCY

ISCY 1.000000 0.218233

EMUCY 0.218233 1.000000

Tab. 11A – Correlation between EMU and Israel cycles (1990-1996)

ISCY1 EMUCY1

ISCY1 1.000000 -0.521376

EMUCY1 -0.521376 1.000000

Tab. 12A – Correlation between EMU and Israel cycles (1997-2004)

ISCY2 EMUCY2

ISCY2 1.000000 0.597205

EMUCY2 0.597205 1.000000

Tab. 13A – Jordan GDP, trend and cycle (1990-2004)
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Obs. JOGDP JOTREND JOCY

1990 5142.000 5250.923 -105.9230

1991 5236.000 5610.347 -374.3470

1992 6222.000 5968.713 253.2870

1993 6501.000 6321.216 179.7840

1994 6825.000 6665.587 159.4130

1995 7247.000 7001.355 245.6450

1996 7397.000 7329.641 67.35900

1997 7643.000 7654.024 -11.02400

1998 7874.000 7978.756 -104.7560

1999 8114.000 8307.980 -193.9800

2000 8447.000 8644.789 -197.7890

2001 8861.000 8990.337 -129.3370

2002 9288.000 9343.803 -55.80300

2003 9658.000 9703.069 -45.06900

2004 10378.00 10065.46 312.5400

Fig. 7A – Jordan GDP, trend and cycle (1990-2004)

Fig. 8A – Correlation between EMU and Jordan cycles (1990-2004)
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Tab. 14A – Correlation between EMU and Jordan cycles (1990-2004)

JOCY EMUCY

JOCY 1.000000 -0.601936

EMUCY -0.601936 1.000000

Tab. 15A – Correlation between EMU and Jordan cycles (1990-1996)

JOCY1 EMUCY1

JOCY1 1.000000 -0.578983

EMUCY1 -0.578983 1.000000

Tab. 16A – Correlation between EMU and Jordan cycles (1997-2004)

JOCY2 EMUCY2

JOCY2 1.000000 -0.591652

EMUCY2 -0.591652 1.000000

Tab. 17A – Lebanon GDP, trend and cycle (1990-2004)
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Obs. LEGDP LETREND LECY

1990 8441.000 10276.68 -1835.677

1991 11666.00 11152.50 513.5046

1992 12191.00 12009.96 181.0425

1993 13044.00 12835.84 208.1589

1994 14088.00 13618.73 469.2651

1995 15003.00 14349.31 653.6908

1996 15604.00 15022.93 581.0730

1997 16228.00 15641.49 586.5119

1998 16608.00 16212.70 395.2969

1999 16408.00 16750.15 -342.1477

2000 16592.00 17271.35 -679.3507

2001 17293.00 17790.42 -497.4190

2002 17794.00 18314.67 -520.6666

2003 18668.00 18846.43 -178.4328

2004 19848.00 19382.85 465.1495

Fig. 9A – Lebanon GDP, trend and cycle (1990-2004)

Fig. 10A – Correlation between EMU and Lebanon cycles (1990-2004)
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Tab. 18A – Correlation between EMU and Lebanon cycles (1990-2004)

LECY EMUCY

LECY 1.000000 -0.558227

EMUCY -0.558227 1.000000

Tab. 19A – Correlation between EMU and Lebanon cycles (1990-1996)

LECY1 EMUCY1

LECY1 1.000000 -0.383079

EMUCY1 -0.383079 1.000000

Tab. 20A – Correlation between EMU and Lebanon cycles (1997-2004)

LECY2 EMUCY2

LECY2 1.000000 -0. 841259

EMUCY2 -0. 841259 1.000000

Tab. 21A – Morocco GDP, trend and cycle (1990-2004)
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Obs. MOGDP MOTREND MOCY

1990 26717.00 26350.42 366.5799

1991 28560.00 26999.01 1560.988

1992 27408.00 27651.27 -243.2697

1993 27131.00 28326.47 -1195.469

1994 29941.00 29041.45 899.5475

1995 27971.00 29801.11 -1830.109

1996 31388.00 30619.32 768.6782

1997 30689.00 31491.67 -802.6739

1998 33045.00 32421.43 623.5653

1999 33018.00 33403.85 -385.8469

2000 33334.00 34440.39 -1106.389

2001 35433.00 35528.68 -95.68047

2002 36563.00 36655.28 -92.27783

2003 38480.00 37805.78 674.2199

2004 39823.00 38964.86 858.1362

Fig. 11A – Morocco GDP, trend and cycle (1990-2004)

Fig. 12A – Correlation between EMU and Morocco cycles (1990-2004)
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Tab. 22A – Correlation between EMU and Morocco cycles (1990-2004)

MOCY EMUCY

MOCY 1.000000 0.018771

EMUCY 0.018771 1.000000

Tab. 23A – Correlation between EMU and Morocco cycles (1990-1996)

MOCY1 EMUCY1

MOCY1 1.000000 0.388485

EMUCY1 0.388485 1.000000

Tab. 24A – Correlation between EMU and Morocco cycles (1997-2004)

MOCY2 EMUCY2

MOCY2 1.000000 -0.520528

EMUCY2 -0.520528 1.000000

Tab. 25A – Syria GDP, trend and cycle (1990-2004)
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Obs. SYGDP SYTREND SYCY

1990 10928.00 11578.40 -650.3964

1991 11792.00 12402.46 -610.4595

1992 13380.00 13220.02 159.9814

1993 14073.00 14018.47 54.53477

1994 15150.00 14786.79 363.2094

1995 16021.00 15514.53 506.4688

1996 16726.00 16194.86 531.1441

1997 17027.00 16826.00 201.0020

1998 18106.00 17411.50 694.4976

1999 17935.00 17956.92 -21.92380

2000 18043.00 18474.76 -431.7621

2001 18651.00 18977.30 -326.2979

2002 19251.00 19472.49 -221.4942

2003 19732.00 19965.05 -233.0509

2004 20442.00 20457.45 -15.45307

Fig. 13A – Syria GDP, trend and cycle (1990-2004)

Fig. 14A – Correlation between EMU and Syria cycles (1990-2004)
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Tab. 26A – Correlation between EMU and Syria cycles (1990-2004)

SYCY EMUCY

SYCY 1.000000 -0.671037

EMUCY -0.671037 1.000000

Tab. 27A – Correlation between EMU and Syria cycles (1990-1996)

SYCY1 EMUCY1

SYCY1 1.000000 -0.744844

EMUCY1 -0.744844 1.000000

Tab. 28A – Correlation between EMU and Syria cycles (1997-2004)

SYCY2 EMUCY2

SYCY2 1.000000 -0.578678

EMUCY2 -0.578678 1.000000

Tab. 29A – Tunisia GDP, trend and cycle (1990-2004)
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Obs. TUGDP TUTREND TUCY

1990 12255.00 11982.97 272.0283

1991 12734.00 12649.40 84.59926

1992 13728.00 13318.55 409.4500

1993 14029.00 13993.99 35.01414

1994 14491.00 14683.37 -192.3690

1995 14827.00 15394.71 -567.7105

1996 15873.00 16134.10 -261.0974

1997 16737.00 16901.94 -164.9399

1998 17538.00 17696.04 -158.0371

1999 18600.00 18512.54 87.46117

2000 19468.00 19346.01 121.9856

2001 20415.00 20191.91 223.0921

2002 20757.00 21046.88 -289.8831

2003 21913.00 21909.83 3.165247

2004 23174.00 22776.76 397.2412

Fig. 15A – Tunisia GDP, trend and cycle (1990-2004)

Fig. 16A – Correlation between EMU and Tunisia cycles (1990-2004)
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Tab. 30A – Correlation between EMU and Tunisia cycles (1990-2004)

TUCY EMUCY

TUCY 1.000000 0.495401

EMUCY 0.495401 1.000000

Tab. 31A – Correlation between EMU and Tunisia cycles (1990-1996)

TUCY1 EMUCY1

TUCY1 1.000000 0.682335

EMUCY1 0.682335 1.000000

Tab. 32A – Correlation between EMU and Tunisia cycles (1997-2004)

TUCY2 EMUCY2

TUCY2 1.000000 0.237361

EMUCY2 0.237361 1.000000

Tab. 33A – Turkey GDP, trend and cycle (1990-2004)
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Obs. TURGDP TURTREND TURCY

1990 140202.0 138786.2 1415.816

1991 141501.0 144565.4 -3064.406

1992 149969.0 150358.8 -389.7871

1993 162030.0 156149.8 5880.160

1994 153191.0 161918.2 -8727.182

1995 164205.0 167702.2 -3497.230

1996 175709.0 173453.1 2255.870

1997 188939.0 179087.1 9851.944

1998 194780.0 184542.7 10237.26

1999 185608.0 189857.4 -4249.436

2000 199267.0 195170.8 4096.234

2001 184334.0 200579.9 -16245.86

2002 198972.0 206222.8 -7250.812

2003 210501.0 212075.3 -1574.255

2004 229302.0 218040.3 11261.68

Fig. 17A – Turkey GDP, trend and cycle (1990-2004)

Fig. 18A – Correlation between EMU and Turkey cycles (1990-2004)
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Tab. 34A – Correlation between EMU and Turkey cycles (1990-2004)

TURCY EMUCY

TURCY 1.000000 -0.389932

EMUCY -0.389932 1.000000

Tab. 35A – Correlation between EMU and Turkey cycles (1990-1996)

TURCY1 EMUCY1

TURCY1 1.000000 -0.121980

EMUCY1 -0.121980 1.000000

Tab. 36A – Correlation between EMU and Turkey cycles (1997-2004)

TURCY2 EMUCY2

TURCY2 1.000000 -0. 597475

EMUCY2 -0. 597475 1.000000
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