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Abstract
The objective of this work is to evaluate the relationship of Okun’s
law for Greece over the period 1960-2007. Based on ‘‘first-
difference’’ specification the results show that an inverse
relationship between unemployment and output holds for the Greek
economy. However, the quantitative value of Okun’s coefficient and the
form of the relationship for Greece is quite different  than those
estimated for other EU countries, a result that is partially explained
by disparities in productivity growth rates. Moreover, we searched for
structural changes (breaks) in the Okun relationship with the use of
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dummy variables and found out that the Okun’s coefficient for Greece
over the period 1980-2007 is different than that estimated for the
period 1960-2007.Finally, for VAR order k=2, the pairwise Granger
causality tests showed that LNGDP Granger causes UN (LNGDP ---> UN).

Keywords: Okun's law, rate of unemployment, output, stationarity,
cointegration, causality.
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output) (yt)  (ut) 
:

        (yt – yt-1 ) = a + b( ut – ut-1 ) + et              (1)

 a  o , b  Okun  e 
. 

: , 
o, 

. 
 Dickey-

Fuller.   ‘‘ ’’ ( “gap”
model), 

         ( yt – yt* ) = a + b( ut – ut* )              (2)

 y* 
 ( )(potential output) , u* 

 (NAIRU)   
 (1).
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Chow  (Chow break point test). 

 Okun.  Weber (1995)    Okun 
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Okun.
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(2000)  Okun 

.  Okun
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2007).
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  . 

  . 

.

. 
 48  (1960-2007).   Okun
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(Prachowny, 1993),  (gross
state product) (Freeman, 2000  José Villaverde and Adolfo Maza,
2007).  Walsh (1999) 
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.

 1  1
 2  2

 ( LNGTPt =LNGTPt - LNGTPt-1) 
 ( ut=ut-ut-1) 

1960-2007, . 

.
 µ

 µ .   µ
  
 1973 

 1980. 
  (structural breaks) 

 Okun  1973  1980  
.

                                        



- , 31-52

 2009 36

 1:  ( )  ( ) 

                                       



- , 31-52

 2009 37

2:  ( ) 
 ( ) .

 Okun (1970), 
   Okun: 

(first-difference model)   « » ( “gap”
model). , 

 (real
output) (yt)  (ut) 

 (1). ,
, : ,

, 
. 

 Dickey-Fuller.

 µ    µ
.  µ

 µ
  µ .   Dickey – Fuller

(ADF) (1981),  µ
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                       p

t = 2 t-1 + i t-i + et                       (3)
                  i=1

                        p

t = 0 2 t-1 + i t-i + et                   (4)
                      i=1

                       p

t = 0 + 1t+ 2 t-1 + i t-i + et               (5)
                          i=1

:
i=1,2,3,…., ,
0, 1, 2 i, i=1,2,…,p,  t .

 (3,4 5)
:

0: 2=0 ( t  µ  µ  µ )
: 2 < 0 ( 0).

 µ  t 
 MacKinnon (1991)  1  Dickey –

Fuller (1976).  µ  Dickey –
Fuller (DF)  µ

 µ  µ .  Dickey –
Fuller  t 

 µ . 
 t 

.
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 p 

 Breusch – Godfrey  Lagrange
Multiplier (LM), Breusch (1978)  Godfrey (1978). 

, 
 Akaike (AIC)

(1973)  Schwartz (SCH) (1978).

(yt=LNGTP ut=UNt)

. 
 µ :   µ  Engle–Granger (1987)   µ

 Johansen (1988).  µ  µ

 µ
. 

 µ  µ  µ
 µ . 
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 µ

 µ   ,
  µ      µ  µ
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 (  VAR)
  µ

 µ . 
 ( ) 

.  VAR  µ
 (LR)  Akaike

(1973), Schwartz (1978)  HQ (1979).

 VAR 
 µ :

LNGTPt=a10+a11UNt-1+a12UNt-2+b11LNGTPt-1+b12LNGTPt-2+u1t        (6)

UNt =a20+a21UNt-1+a22UNt-2+b21LNGTPt-1+b22LNGTPt-2+u2t        (7)

,  VAR 
 Granger. 

 µ  µ
. ,  µ

 VAR . ,  µ  µ
 µ

 µ ,

 µ .  µ
 F  Wald (1940) 

  
.

 Granger 
 VAR ,  µ

  µµ  (6)  (7) .  µ  Geweke
et. al. (1983)  Granger

  µ µµ  µ
.  Granger (1988) 

. 
 Granger 

 VAR. 
 VAR  µ

 (LR)  Akaike (1973), Schwartz
(1978)  Hannan and Quinn (HQ) (1979). 

  ( )  
 (a  priori).

 µ  Granger and Newbold (1974)  µ

 Durbin–Watson ,  R2>DW 
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 1960-2007 
 1970,   

.

  Okun : 
  µ

   µ
 µ  (  ,2004):

xt= (Xt-Xt-1)/ Xt-1  LN(Xt/ Xt-1)                        (8)

 µ
 µ

 (Dritsaki et. al.,2004). 
 µ  ( Box and

Jenkins ,1976).

 (GTP):

      LNGTPt = LNGTPt - LNGTPt-1 = LN(GTPt/ GTPt-1) 

        (GTPt-GTPt-1)/ GTPt-1                                       (9)

: LNGTPt =  t = .

: 

(adg-R2),  Akaike(1973) (AIC)   Schwartz (1978)
(SBC),  µ

 Hannan and Quinn (1979) (HQC). 
ut

 Breusch – Godfrey 
Lagrange (LM) 

.  µ
.   

   Akaike
(1973) (AIC)   Schwartz (1978) (SBC).

 1 
 = 0   µ  3, 4  5

 1%, 5%  10%. 

= 0  1 
.

 1:  MacKinnon  Dickey–
Fuller 

o 

1% 5% 10%

-2,62 -1,95 -1,61

-3,58 -2,93 -2,60
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-4,15 -3,50 -3,18

 2  3  3,
4  5 ,  LNGDP 
UN  = 0,  = 1  = 2. 
Dickey – Fuller  µ  µ
 LNGDP  UN  µ , 

.  2 
 µ

 (LNGTPt
:

• 0 
:   .

•
 Dickey-Fuller (DF)  µ  µ

.
•  µ

 Breusch – Godfrey 
Lagrange (LM).

, LNGDP~I(0),

OKUN.

 2:  Dickey – Fuller  µ
.

lngdp

=0 =1 =2 =0 =1 =2

DF/ADF 6.1765 2.9578 1.7934 -3.4120 -1.6762 -1.6402

6.7938 0.14844
0.5257E-

3 2.9952 0.56914 0.49602
LM

[prob] 0.009 0.700 0.982 0.084 0.451 0.481

Akaike 82.3980*# 86.1527* 86.4135* 82.9817*# 85.7533* 88.0149

Schwarz 81.4729*# 84.3241* 83.7036* 82.0674*# 83.9466 85.3387

DF/ADF -4.0264 -2.4484 -2.7343 -5,0038 -2,7470 -2,2017

1.4831 1.8957 0.88961 0.0014 0.6367 0.27800
LM

[prob] 0.223 0.169 0.346 0.970 0.801 0.598

Akaike 91.1780 89.0923# 89.8155 87.0905 87.0468 88.2157

Schwarz 89.3278 86.3493 86.2022# 85.2618 84.3368 84.6473

DF/ADF -3,1649 -2,3503 -3,4490 -5,3212 -3,1637 -2,1153
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1,4565 1,1906 0,0181 0.6476 0.8137 0.13836
LM

[prob] 0,227 0,275 0,893 0.421 0.367 0.710

Akaike 91.9453 89.3364# 92.1029 87.4944 87.2448 87.3688*

Schwarz 89.1700 85.6791# 87.5863 84.7514 83.6315* 82.9084*

:
*  µ  ( )
#  (

)

 3  µ

:

• .
•

 Dickey-Fuller (DF)  µ
,                .

•  µ  ( ) 

   ( ).

 Lagrange (LM).

, UN~I(0), 
 OKUN.

 3:  Dickey – Fuller  µ

un

=0 =1 =2 =0 =1 p=2

DF/ADF 0,3240 -0,3675 -0,0606 -3,3976 -3,4502 -3,1138

15.9499 0.7719 0.0569 0.8510 0.4594 0.28126LM
[prob] 0.0000 0.380 0.812 0.356 0.830 0.867

Akaike -47.5225# -38.4785* -38.2798 -37.5490 -37.2818 -37.6270#

Schwarz -48.4476# -40371 -40.9898 -38.4633 -39.0885 -40.3032#

DF/ADF -0,6076 -1,4565 -1,2731 -3,3718 -3,4606 -3,1133

16.8491 0.31430 0.1695 0.8854 0.0143 0.0166LM
[prob] 0.0000 0.575 0.681 0.347 0.905 0.898

Akaike -48.172*# -38.4024 -38.636* -38.5099 -38.1359 -38.5102#
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:
*  µ  ( )
#  (

)

 Okun, ,
 LNGTPt  UNt 

. LNGDP UN
, , LNGDP UN 

(0),  
, 2004). 

LNGDP UN 

.  OLS 
:

DPt = 4,118 – 2,536 UNt
    t     [7,811] [-3,135]                                       (10)
          (0,000)  (0,003)

  R2 = 0,179  DW = 1,714   LM = 0,3728 (0,542)

 (10) 
  UNt  1%

 R2 = 0,179   . 
   Durbin – Watson DW = 1,714 > R2 = 0,179  

  R2  1,5 <  DW
< 2,5  LM = 0,3728 (0,542). 

. 
  OKUN  cOKUN = -

2,536.

   ( LNGDP)
 ( UN)  µ
 µ .   µ

  
 1973 

 1980 . 
  (structural breaks)

 Okun  1973  1980  
.

 ‘‘  1973’, ‘‘  1973 
 1980’’  ‘‘  1980’’ .

:

Schwarz -50.0227# -41.1453 -41.8769 -40.3385 -40.8459 -42.0785#

DF/ADF -1,5716 -2,4731 -2,0241 -3,3158 -3,3598 -3,0392

17.6395 0.12126 0.8320 0.9119 0.0169 0.010624LM
[prob] 0.0000 0.645 0.362 0.340 0.897 0.918

Akaike -47.9653# -36.3829 -37.9345 -39.509*# -39.1285* -39.5014*

Schwarz -50.740*# -41.0402* -42.4511* -42.2528* -42.7418* -43.961*#
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1,      t < 1973
    D73t =                                                     (11)

0,      t  1973

1,      t  1980
    D80t =                                                     (12)

0,      t < 1980

:

GDPt =a + b UNt + c( D73t UNt) + d( D80t UNt) + et        (13)

:
c =  1973
d =  1980

, ,
:

DPt = 4,118 – 2,536 UNt
   t      [7,811] [-3,135]                                       (14)
        (0,000)  (0,003)

 R2 = 0,179      DW = 1,714

 (10). 
c d  (8.22) . 

 1973  1980

  (structural breaks)  Okun.
   :

DPt = a1 + b1 UNt + c1D73t + d1( D73t UNt) + et            (15)

DPt = a2 + b2 UNt + c2D80t + d2( D80t UNt) + ut            (16)

  (structural break)  Okun, 
:

DPt = 2,832 – 1,840 UNt + 5,453D73t + 2,062(D73t UNt)
   t    [5,525] [-2,420]    [4,986]     [1,129]               (17)
        (0,000) (0,020)     (0,000)     (0,265)

       R2 = 0,483      DW = 2,445

DPt = 6,313 – 1,604 UNt – 3,774D80t – 0,029(D80t UNt)
 t    [7,914] [-0,961]   [-3,702]    [-0,016]               (18)

        (0,000) (0,342)     (0,001)     (0,988)

       R2 = 0,383      DW = 2,133

 (17) 
c1=5,453 , 

  
1973.  d1=2,062 
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, 
 1973. , ,

,  a1 +  c1=
2,832 +5,453= 8,285  1973  a1=2,832 

 1973 .  
 (b1=-1,840) 

.

 (18) 
 Okun,  (16) 

DPt = 6,308 – 1,627 UNt – 3,771D80t
   t     [8,552] [-2,174]   [-3,810]                          (19)
         (0,000)  (0,000)    (0,035)

       R2 = 0,383      DW = 2,134

 (19) 
c2=-3,771 , 

  
 1980.  d2

, 
 1980. , ,

,  a2= 6,308
 1980  a1+ c2 = 6,308 – 3,771=2,537 

 1980 .  

 b2=-1,627.

UNt,
D73t, (D73t UNt), D80t  (D80t UNt), 

 (15)  (16), 

DPt = 2,826 + 5,396D73t – 1,752(D80t UNt)
  t      [5,515] [5,480]    [-2,285]                         (20)
         (0,000) (0,000)    (0,027)

       R2 = 0,474      DW = 2,427

: 
1973  a + c1=2,826+5,396=8,222,  1973 
1980  a=2,826  1980 

 Okun 

    DPt=2,537 – 1,752 UNt                                 (21)

(19),  1980

    DPt=2,826 – 1,627 UNt                                 (22)
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 (21) (22)   
, 

 4%  
 -0,7%.
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3:  Okun  1960-2007 ( ) 
 1980-2007 ( )

OKUN    
 1960-2007. 

 OKUN)    ‘‘
’’  4 ( LNGDPt UNt) 
     ‘‘ ’’

, ,
. . (2008). 

LNGDPt UNt
LNGDPt UNt LNGDPt-1.

 Okun
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  Weber
(1995)  Leopold Soegner and Alfred Stiassny (2000)

 ‘‘A cross-country study on Okun’s law’’.

 4 
, 

 Okun (b=-2,536  b=-1,752 
1980 ), 

. 

 ( , ) . 
  
.

 4: 
 Okun) ,

LNGTPt-1)

----------------------------------------------------------------------
---
                                 
                                     ( LNGTPt-1)
------------------------------------------------------------------------
--     a*      b**    R2 DW             a*      b**    b1***   R2 DW
----------------------------------------------------------------------
---

 4,118 -2,536 0,179 1,714         3,201  -1,977  0,178 0,217
1,940
#   [7,811][-3,135]                  [4,097][-2,289][1,236]

      (0,000)(0,003)                   (0,000) (0,027)(0,223)

 3,220 -1,291 0,170 0,564          1,301 -0,768  0,589 0,496
2,076
     [12,952][-3,036] #  [3,229][-2,221][5,327]
     (0,000) (0,004)                    (0,002)(0,032) (0,000)

4,073 -0,962 0,246 0,491         1,526 -0,569  0,592 0,667
2,088
      [12,346][-3,827] #  [3,834][-3,470][7,019]
      (0,000) (0,000)                   (0,000) (0,001)(0,000)

*   a o 
**  b  Okun
*** b1  ( LNGTPt-1)
#   :
    . 
    .  Akaike,Schwarz,
       Log-likelihood  R2
    .  (dU <DW<1- dU)
        # 

 µ  LNGTPt
 UNt .

 µ . 
  µ
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. 
 µ

 µ .

 µ  µ
 µ

 µ . 

.

 µ  µ
 µ  µ

  µ .  µ   ( )

.

  µ   µ
  µ  Granger (1969) 

  ‘‘
Granger’’
(Granger Causality). ,   µ   µ

 Granger µ , 
 µ   

.

   µ  LNGTPt  UNt
(1).   

 Granger 
 VAR.  VAR

 µ  (LR) 
 Akaike (1973), Schwartz (1978)  HQ (1979). 

 VAR k=1  k=2
,  Granger 
 VAR  k=1  k=2 .

 VAR 
 µ
. 

 Johansen , 
 Engle-Granger, 

LNGTPt  UNt
.

 8.8 
 LNGDP  UN  k = 1 

k = 2 (  VAR ).  VAR  k
= 1  k = 2 :
k = 1

LNGTPt= a10+a11UNt-1+b11LNGTPt-1+u1t                                            (23)
UNt = a20+a21UNt-1+b21LNGTPt-1+u2t                                             (24)

k = 2

LNGTPt= a10+a11UNt-1+a12UNt-2+b11LNGTPt-1+b12LNGTPt-2+u1t        (25)
UNt = a20+a21UNt-1+a22UNt-2+b21LNGTPt-1+b22LNGTPt-2+u2t       (26)



- , 31-52

 2009 49

 5 :
 k = 1:

.  µ  ,  UN 
 LNGDP,  5% 

.  µ  UN 
  Granger  µ  LNGDP (  µ

(25)).
.  µ  ,
LNGDP  UN,  5% 

.  µ  LNGDP
  Granger  µ  UN (  µ

(26)).

 k = 2:
.  µ  ,  UN 

 LNGDP,  5% 
.  µ

 5%.  µ  UN
  Granger  µ  LNGDP (  µ

(25)),  UN ---> LNGDP.
.  µ ,  LNGDP

 UN,  5% 
.  µ  LNGDP

  Granger  µ  UN 
 µ  8.37)  LNGDP ---> UN, 

.

 k = 1  2 µ

 (LNGDP)  (UN) 
.

 5:  Granger  LNGDP  UN 
, 

                      F-statistic       Propability

k*=1
H UN  LNGDP              1,6855            0,2010
H LNGDP  UN              2,8944            0,0959
k=2
H UN  LNGDP              2,6820  0,0804
H LNGDP  UN              5,7470            0,0063

k=1
H UN  LNGDP              0,3007            0,5862
H LNGDP  UN              0,6981            0,4080
k=2
H UN  LNGDP              0,8174            0,4487
H LNGDP  UN              6,4459            0,0037

k=1
H UN  LNGDP              0,2526            0,6178
H LNGDP  UN              1,1290            0,2938
k=2
H UN  LNGDP              3,7239            0,0327
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H LNGDP  UN              0,7247            0,4906

-------------------------------------------------------------------------------------------
*  VAR.

  
,  

,  Okun, 
. 

  
  

 1960-2007.

  . '
, 

 Okun 
. , , 

   Okun (1970).

 Okun
  . 

 Okun ( UNt , UNt   LNGDPt-1
    ) 

 (a)   Okun (b)). 
  (structural breaks) 

 Okun  1973  1980    
 1960-2007  

 Okun  b=-2,536  1980 
 b=-1,756.  b=-1,756 

a=2,826 
.

   Okun   
, 

,     
. , 
    

,   

 Okun.     
 Okun , 

, , 
. 

, 
, 

 Okun. 
 ( ) 

 ( ) ( )
 Okun.

.   



- , 31-52

 2009 51

, ,
,  Okun,

.

 Granger :

 k = 1  µ  UN   Granger  µ
LNGDP,  µ  LNGDP   Granger 

 UN   
 k = 2  µ  UN   Granger  µ  LNGDP

 µ  LNGDP 
  Granger  µ  UN.

 (LNGDP) 
 (UN) .
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