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∗Γ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η, >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ,
ΗΙΓϑ8ΙϑΓ6Α 6Χ9 Ι:8=Χ>86Α 8=6Χ<: >Χ D:ΧΒ6Γ≅,

 >ΧΑ6Χ9 6Χ9 #Ι6ΑΝ

Ab,−+ac−

/Χ9:Γ Α:ΗΗ Γ:ΗΙΓ>8Ι>Κ: 6ΗΗϑΒΕΙ>∆ΧΗ Ι=6Χ >Χ ΕΓ:Κ>∆ϑΗ 8∆ΧΙΓ>7ϑΙ>∆ΧΗ, Ι=>Η

Ε6Ε:Γ =><=Α><=ΙΗ Κ6Γ>∆ϑΗ <:Χ:Γ6Α Ε6ΙΙ:ΓΧΗ ∆; ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η. 1>Ι=∆ϑΙ

6 Ηϑ7ΗΙ6ΧΙ>6Α Γ:-9>ΗΙΓ>7ϑΙ>∆Χ ∆; >Χ8∆Β: >Χ ;6Κ∆ϑΓ ∆; ΕΓ∆ΘΙΗ, Ι=: ΕΓ∆ΘΙ Γ6Ι:

9:8Α>Χ:Η. 1=:Χ Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ >Η Λ:6≅ Ι=: ΕΓ∆ΘΙΗ/Λ6<:Η Γ6Ι>∆ 9:8Α>Χ:Η

Α:69>Χ< Ι∆ 6 9:8Α>Χ: >Χ Ι=: ΕΓ∆ΘΙ Γ6Ι:, 6ΑΗ∆ 9ϑ: Ι∆ 86Ε>Ι6Α 9::Ε:Χ>Χ<. D:Κ:Α-

∆ΕΒ:ΧΙΗ >Χ Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆ Ι:Χ9 Ι∆ >Χ8Γ:6Η: Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ

∆; 86Ε>Ι6Α Λ=>Α: Ι=∆Η: >Χ Ι=: Γ6Ι>∆ 7:ΙΛ::Χ Ι=: 86Ε>Ι6Α ΕΓ>8: 9:Ρ6Ι∆Γ 6Χ9

Ι=: 6Κ:Γ6<: Λ6<: Ι:Χ9 Ι∆ 9:8Γ:6Η: >Ι.  6ΑΑΗ >Χ Ι=: ΕΓ∆ΘΙ Γ6Ι: Ι∆∆≅ ΕΑ68: >Χ

8∆ϑΧΙΓ>:Η Λ>Ι= 6 Λ:6≅ Ι:8=Χ∆Α∆<>86Α 8=6Χ<: Λ>Ι= :Ε>Η∆9:Η ∆; ∋6ΓΜ>6Χ 7>6Η.

EΒΕΑ∆ΝΒ:ΧΙ Η=>;Ι:9 ;Γ∆Β Α∆Λ Ι∆ =><= 86Ε>Ι6Α >ΧΙ:ΧΗ>ΙΝ Η:8Ι∆ΓΗ, ;Γ∆Β Α∆Λ Ι∆

=><= ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ >Χ9ϑΗΙΓ>:Η 6Χ9 ;Γ∆Β Α∆Λ Ι∆ =><= ΕΓ∆9ϑ8Ι>Κ>ΙΝ Η:8-

Ι∆ΓΗ. ,>Η>Χ< ΗΙΓ:Χ<Ι= ∆; Α67∆ϑΓ 6Χ9 Γ:6Α>Ο6Ι>∆Χ ;6>ΑϑΓ:Η Ι:Χ9 Ι∆ =6Κ: 6 <Γ:6Ι:Γ

Γ∆Α: Ι=6Χ Γ>Η>Χ< ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ >Χ 8Ν8Α>86Α ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η. )Κ:Γ

Ι=: 8Ν8Α:, Ι=: ΘΓΗΙ Β:8=6Χ>ΗΒ >Η 6ΑΗ∆ Ι=: ΘΓΗΙ ∆Χ: Ι∆ Η=∆Λ ϑΕ, Λ=>Α: Ι=:

∆Ι=:ΓΗ Ι:Χ9 Ι∆ ;∆ΑΑ∆Λ >Ι.

K 10)+d,: ∗Γ∆ΘΙΗ, 16<:Η, &67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ, )Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ

∆; 86Ε>Ι6Α, C6Ε>Ι6Α >ΧΙ:ΧΗ>ΙΝ

JEL C)d ,: ∗17, E11, ∃30.
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1 I(−+)d.c−∃)(

.=: ΕΓ:Η:ΧΙ Ε6Ε:Γ 8∆ΧΙΓ>7ϑΙ:Η Ι∆ Ι=: :ΒΕ>Γ>86Α 6Χ6ΑΝΗ>Η ∆; Ι=: >ΧΙ:ΓΛ:6Κ>Χ<

∆; >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ, ΗΙΓϑ8ΙϑΓ6Α 8=6Χ<:, Ι:8=Χ>86Α 8=6Χ<: 6Χ9 ΕΓ∆ΘΙ Γ6Ι:

9ΝΧ6Β>8Η, Λ=:Γ: 7Ν ΕΓ∆ΘΙ Γ6Ι: Λ: Β:6Χ Ι=: Γ6Ι>∆ ∆; Ι∆Ι6Α ΕΓ∆ΘΙΗ ∆Κ:Γ Ι=:

86Ε>Ι6Α ΗΙ∆8≅. 1: 9∆ Η∆ 7Ν >ΧΙΓ∆9ϑ8>Χ< 6 ΧϑΒ7:Γ ∆; Χ∆Κ:ΑΙ>:Η Ι∆ Ι=: Γ:Α:-

Κ6ΧΙ Α>Ι:Γ6ΙϑΓ:.  >ΓΗΙ Λ: =><=Α><=Ι Ι=: >ΒΕ68Ι ∆Χ Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι:

∆; Η:8Ι∆Γ6Α 9:Κ:Α∆ΕΒ:ΧΙΗ Χ∆Ι ∆ΧΑΝ >Χ Ι:8=Χ>86Α 8=6Χ<:, 7ϑΙ >Χ >Χ8∆Β: 9>ΗΙΓ>-

7ϑΙ>∆Χ Ι∆∆. .=>Η >Η Ε6ΓΙ>8ϑΑ6ΓΑΝ >ΒΕ∆ΓΙ6ΧΙ ∆Χ Η:Κ:Γ6Α <Γ∆ϑΧ9Η. #Χ Ι=: ΘΓΗΙ

ΕΑ68:, Λ=:Χ 6Χ6ΑΝΗ>Χ< :8∆Χ∆Β>:Η ∆Χ 6 Ι>Β: Ε:Γ>∆9 ∆; Η∆Β: 9:869:Η >Ι >Η Χ∆Ι

Η6>9 ΕΓ∆ΘΙ Γ6Ι: ∆Γ Γ:6Α Λ6<: :Φϑ6Α>Ο6Ι>∆Χ Ι6≅:Η Γ:6ΑΑΝ ΕΑ68: 6Η :>Ι=:Γ Η=∆8≅Η

Β><=Ι 7: =><=ΑΝ Ε:ΓΗ>ΗΙ:ΧΙ ∆Γ Ι=:Γ: Β><=Ι 7: 76ΓΓ>:ΓΗ Ι∆ 86Ε>Ι6Α Β∆7>Α>ΙΝ Ω

Η:: DϑΒ]Χ>Α 6Χ9 &:ΚΝ (1993, ΕΕ. 155) - >Χ Ι=: ;∆ΓΒ ∆;, ;∆Γ >ΧΗΙ6Χ8:, Η:8Ι∆Γ6Α

9>Ζ:Γ:Χ8:Η >Χ >Χ9ϑΗΙΓ>6Α Γ:Α6Ι>∆ΧΗ, >ΧΧ∆Κ6Ι>∆Χ 86Ε67>Α>Ι>:Η, 76ΓΓ>:ΓΗ Ι∆ ΘΓΒΗΤ

:ΧΙΓ>:Η 6Χ9 :Μ>ΙΗ, 86Ε>Ι6Α Β6Γ≅:Ι >ΒΕ:Γ;:8Ι>∆ΧΗ. #Χ Ι=: Η:8∆Χ9 ΕΑ68:, Ι=: =Ν-

Ε∆Ι=:Η>Η ∆; <Γ6Κ>Ι6Ι>∆Χ ∆; ΕΓ∆ΘΙ Γ6Ι:Η Λ6Η Γ:8:ΧΙΑΝ 8Γ>Ι>8>Ο:9 ∆Χ Ι=:∆Γ:Ι>86Α

<Γ∆ϑΧ9Η (DϑΕ:ΓΙϑ>Η 6Χ9 −>Χ=6, 2009) 6Χ9 >Ι =6Η ;∆ϑΧ9 6 Β>Μ:9 :ΒΕ>Γ>86Α

ΗϑΕΕ∆ΓΙ (06∆Χ6 20106, 7).  >Χ6ΑΑΝ, 6Η Η=∆Λ:9 7:Α∆Λ, ΗϑΕΕ∆Η>Χ< Ι=6Ι >Χ8∆Β:

9>ΗΙΓ>7ϑΙ>∆Χ >Η Ι=: Η6Β: 68Γ∆ΗΗ Η:8Ι∆ΓΗ Β><=Ι =>9: Ι=: :Ζ:8Ι ∆Χ Ι=: 6<<Γ:<6Ι:

ΕΓ∆ΘΙ Γ6Ι: ∆; Α67∆ϑΓ Γ:-6ΑΑ∆86Ι>∆Χ ;Γ∆Β Α:ΗΗ Ι∆ Β∆Γ: ΕΓ∆9ϑ8Ι>Κ: >Χ9ϑΗΙΓ>:Η.

,:<6Γ9>Χ< Ι=>Η >ΗΗϑ:, >Χ Ι=: ΕΓ:Η:ΧΙ Λ∆Γ≅ Λ: Λ>ΑΑ Β6≅: ϑΗ: ∆; Ε6Χ:Α ϑΧ>Ι

Γ∆∆Ι Ι:ΗΙΗ Ι∆ ϑΧ9:ΓΗΙ6Χ9 Λ=:Ι=:Γ Η:8Ι∆Γ6Α ΕΓ∆ΘΙΗ/Λ6<: 7>ΑΑ Γ6Ι>∆Η 9>ΗΕΑ6Ν:9

6 Β:6Χ Γ:Κ:ΓΙ>Χ< 7:=6Κ>∆Γ.
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A Η:8∆Χ9 Χ∆Κ:ΑΙΝ ∆; Ι=>Η Ε6Ε:Γ >Η Ι=: 6Χ6ΑΝΗ>Η ∆; 8∆ϑΧΙΓ>:Η ( >ΧΑ6Χ9, D:Χ-

Β6Γ≅ 6Χ9 #Ι6ΑΝ) Ι=6Ι =6Κ: Η∆ ;6Γ 7::Χ ∆Κ:ΓΑ∆∆≅:9 7Ν Ι=: Α>Ι:Γ6ΙϑΓ:. )ϑΓ

8=∆>8: ∆; Ι=:Η: 8∆ϑΧΙΓ>:Η >Η Α6Γ<:ΑΝ 9:Ι:ΓΒ>Χ:9 7Ν 96Ι6 6Κ6>Α67>Α>ΙΝ, 6Η Ι=:Ν

6Γ: Ι=∆Η: Λ>Ι= Ι=: Β∆ΗΙ 8∆ΒΕΑ:Ι: >Χ;∆ΓΒ6Ι>∆Χ >Χ Ι=: −.A( )ECD 96Ι676Η:.

∀∆Λ:Κ:Γ, Ι=:Η: 8∆ϑΧΙΓ>:Η 86ΓΓΝ 6 Ε6ΓΙ>8ϑΑ6Γ :8∆Χ∆Β>8 >ΧΙ:Γ:ΗΙ 6Η Λ:ΑΑ.  >ΓΗΙ

Ι=:Ν 6Γ: ΗΒ6ΑΑ 8∆ϑΧΙΓ>:Η, :ΗΕ:8>6ΑΑΝ 8∆ΒΕ6Γ:9 Ι∆ Ι=: /−, Λ=>8=, 6Η >Ι Λ>ΑΑ 7:

Η=∆Λ:9 7:Α∆Λ, =6Η 6ΙΙΓ68Ι:9 Β∆ΗΙ ∆; Ι=: 6ΙΙ:ΧΙ>∆Χ >Χ Ι=: Α>Ι:Γ6ΙϑΓ:. −∆ ∆Χ:

Β><=Ι Λ∆Χ9:Γ Λ=:Ι=:Γ ΗΒ6ΑΑ 8∆ϑΧΙΓ>:Η, 7:>Χ< Β∆Γ: :ΜΕ∆Η:9 Ι∆ >ΧΙ:ΓΧ6Ι>∆Χ6Α

8∆ΒΕ:Ι>Ι>∆Χ, =69 6 9>ΗΗ>Β>Α6Γ ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η Ι=6Χ Α6Γ<:Γ ∆Χ:Η, :ΗΕ:-

8>6ΑΑΝ Γ:<6Γ9>Χ< >ΙΗ Α>Χ≅ Λ>Ι= ΗΙΓϑ8ΙϑΓ6Α 8=6Χ<: 6Χ9 >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ. #Χ

Ι=: Η:8∆Χ9 ΕΑ68:, Ι=:Η: 8∆ϑΧΙΓ>:Η 9>Ζ:Γ >Χ Ι:ΓΒΗ ∆; ΕΓ∆9ϑ8Ι Β6Γ≅:Ι Γ:<ϑΑ6-

Ι>∆ΧΗ (∀⊥? :Ι 6Α., 2007), Λ=>8= Β><=Ι =69 6 9>Κ:ΓΗ: >ΒΕ68Ι ∆Χ Ι=:>Γ :8∆Χ∆Β>8

Ε:Γ;∆ΓΒ6Χ8:, ;∆Γ >ΧΗΙ6Χ8: =6ΒΕ:Γ>Χ< Ι∆ Κ6Γ>∆ϑΗ :ΜΙ:ΧΙΗ Ι=: Γ:6ΑΑ∆86Ι>∆Χ ∆;

ΕΓ∆9ϑ8Ι>∆Χ >ΧΕϑΙΗ 68Γ∆ΗΗ :8∆Χ∆Β>8 Η:8Ι∆ΓΗ. A ;ϑΓΙ=:Γ 9>Ζ:Γ:Χ8: 6Β∆Χ< Ι=:Η:

8∆ϑΧΙΓ>:Η >Η Ι=:>Γ ΗΝΗΙ:Β ∆; Λ:Α;6Γ: ΗΙ6Ι:, 7:>Χ< >Ι Υ8∆ΧΗ:ΓΚ6Ι>Κ:ς>Χ #Ι6ΑΝ 6Χ9

ΥΗ∆8>6Α-9:Β∆8Γ6Ι>8ς >Χ  >ΧΑ6Χ9 6Χ9 D:ΧΒ6Γ≅ (EΗΕ>Χ<-AΧ9:ΓΗ:Χ, 1990). −∆

>Ι >Η Ε∆ΗΗ>7Α: Ι∆ Λ∆Χ9:Γ Λ=:Ι=:Γ 9>Ζ:Γ:ΧΙ Λ:Α;6Γ: ΗΝΗΙ:ΒΗ ΕΓ∆9ϑ8:9 9>ΗΗ>Β>-

Α6Γ >Χ8:ΧΙ>Κ:Η Ι∆ :8∆Χ∆Β>8 6<:ΧΙΗ, Α:69>Χ< Ι∆ 6 9>Ζ:Γ:ΧΙ 9ΝΧ6Β>8Η ∆; 86Ε>Ι6Α

ΕΓ∆ΘΙ67>Α>ΙΝ.  >Χ6ΑΑΝ,  >ΧΑ6Χ9, >Χ Ι=: Α6ΗΙ 9:869:, ϑΧ9:ΓΛ:ΧΙ Β6?∆Γ ΗΙΓϑ8ΙϑΓ6Α

8=6Χ<:Η 6Χ9 >Ι Γ:8∆Κ:Γ:9 ;Γ∆Β 6 Η:Κ:Γ: 76Χ≅>Χ< 8Γ>Η>Η >Χ Ι=: :6ΓΑΝ 1990Η, Λ=>8=

8∆ΧΗ>9:Γ67ΑΝ 6Ζ:8Ι:9 Ι=: Η∆ϑΧ9Χ:ΗΗ ∆; >ΙΗ Εϑ7Α>8 ΘΧ6Χ8:Η. −∆ >Ι Β><=Ι 7: 6Χ

:Μ6ΒΕΑ: ;∆Γ Β6ΧΝ 69Κ6Χ8:9 8∆ϑΧΙΓ>:Η Ι∆ :Μ>Ι Ι=: ΘΗ86Α ΗΙΓ6>ΧΗ Ι=:Ν =69 7::Χ

Ηϑ7?:8Ι:9 Ι∆ 6;Ι:Γ Ι=: 2008 8Γ>Η>Η (#∋ , 2009). !>Κ:Χ Ι=: <Γ:6Ι 9>Κ:ΓΗ>ΙΝ ∆;
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Ι=: 8∆ϑΧΙΓ>:Η Λ: 8∆ΧΗ>9:Γ, ∆ϑΓ 6>Β >Η Ι∆ >Χ9>Κ>9ϑ6Ι: 8∆ΒΒ∆Χ 9:Κ:Α∆ΕΒ:ΧΙΗ

6Β∆Χ< Ι=:Β.

.=: Γ:ΗΙ ∆; Ι=: Ε6Ε:Γ >Η ΗΙΓϑ8ΙϑΓ:9 6Η ;∆ΑΑ∆ΛΗ. .=: Χ:ΜΙ Η:8Ι>∆Χ Γ:Κ>:ΛΗ

Ι=: Γ:Α:Κ6ΧΙ Α>Ι:Γ6ΙϑΓ:. −:8Ι>∆Χ 3 >ΧΙΓ∆9ϑ8:Η Ι=: 688∆ϑΧΙ>Χ< ;Γ6Β:Λ∆Γ≅, 9:-

ΘΧ:Η ∆ϑΓ Κ6Γ>67Α:Η 6Χ9 >ΑΑϑΗΙΓ6Ι:Η ∆ϑΓ 96Ι6 Η∆ϑΓ8:Η. −:8Ι>∆Χ 4 >ΑΑϑΗΙΓ6Ι:Η Ι=:

9ΝΧ6Β>8Η ∆; Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 6Χ9 ∆; >ΙΗ 8∆ΒΕ∆Χ:ΧΙΗ 7∆Ι= <Γ6Ε=>86ΑΑΝ

6Χ9 Γ:Η∆ΓΙ>Χ< Ι∆ ΙΛ∆ Ε∆ΕϑΑ6Γ 9:8∆ΒΕ∆Η>Ι>∆ΧΗ. #Ι ;ϑΓΙ=:Γ Β6≅:Η ϑΗ: ∆; Λ6<:-

ΕΓ∆ΘΙ 8ϑΓΚ:Η Ι∆ ϑΧ9:ΓΗΙ6Χ9 Λ=:Ι=:Γ Ι:8=Χ∆Α∆<>86Α 8=6Χ<: Λ6Η Α67∆ϑΓ Η6Κ>Χ<,

86Ε>Ι6Α Η6Κ>Χ<, 7∆Ι= Α67∆ϑΓ 6Χ9 86Ε>Ι6Α Η6Κ>Χ< ∆Γ >Ι Λ6Η Α67∆ϑΓ Η6Κ>Χ< 6Χ9

86Ε>Ι6Α ϑΗ>Χ<. −:8Ι>∆Χ 5 :ΜΕΑ∆Γ:Η =∆Λ Ι=>Η 9ΝΧ6Β>8Η Λ6Η 6Ζ:8Ι:9 7Ν ΗΙΓϑ8ΙϑΓ6Α

8=6Χ<: 7∆Ι= >Χ >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ 6Χ9 Ι:8=Χ∆Α∆<>86Α 9:Κ:Α∆ΕΒ:ΧΙ. −:8Ι>∆Χ

6 Β∆Κ:Η Ι∆ 8∆ΧΗ>9:Γ Ι=: 8Ν8Α>86Α 9ΝΧ6Β>8Η ∆; Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 6Χ9 ∆;

>ΙΗ 8∆ΒΕ∆Χ:ΧΙΗ. .=: Α6ΗΙ Η:8Ι>∆Χ 8∆Χ8Αϑ9:Η, Λ=>Α: Ι=: AΕΕ:Χ9>Μ 8∆ΧΙ6>ΧΗ Ι=:

86Α8ϑΑ6Ι>∆ΧΗ ϑΧ9:ΓΑΝ>Χ< ∆ϑΓ 9:8∆ΒΕ∆Η>Ι>∆ΧΗ.

2 L∃− +a−.+ R /∃ 0

B:>Χ< Ι=: Χ6ΙϑΓ: ∆; ∆ϑΓ 8∆ΧΙΓ>7ϑΙ>∆Χ :ΒΕ>Γ>86Α, Λ: Λ>ΑΑ Β:ΧΙ>∆Χ ∆ΧΑΝ 7Γ>:ΡΝ

Ι=:∆Γ:Ι>86Α ΗΙϑ9>:Η 6Χ9 Λ: Λ>ΑΑ <>Κ: Β∆Γ: ΗΕ68: Ι∆ 6ΕΕΑ>:9 Λ∆Γ≅Η. 1: 8∆Κ:Γ

ΗΙϑ9>:Η 6ΕΕ:6Γ:9 6;Ι:Γ Ι=: Β>9 1970Η. A 8∆ΒΕΓ:=:ΧΗ>Κ: Γ:Κ>:Λ ∆; ΕΓ:Κ>∆ϑΗ

ΗΙϑ9>:Η >Η ∆Ζ:Γ:9 >Χ −=6>≅= 6Χ9 .∆Χ6≅ (1994).

.=: 9ΝΧ6Β>8Η ∆; Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: =6Η 7::Χ 6Ι Ι=: 8:ΧΙΓ: ∆; 6

ΧϑΒ7:Γ ∆; 9>Ζ:Γ:ΧΙ Ι=:∆Γ:Ι>86Α Ε6Ε:ΓΗ, ΙΓΝ>Χ< Ι∆ ϑΧ9:ΓΗΙ6Χ9 Λ=:Ι=:Γ, 6Η 6Γ-
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<ϑ:9 7Ν %6ΓΑ ∋6ΓΜ, 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι:Η =6Κ: 6Χ >Χ=:Γ:ΧΙ Ι:Χ9:Χ8Ν Ι∆ ;6ΑΑ

>Χ 86Ε>Ι6Α>ΗΙ :8∆Χ∆Β>:Η. A ΘΓΗΙ Λ6Κ: ∆; ΗΙϑ9>:Η, :>Ι=:Γ 9>Γ:8ΙΑΝ ∆Γ >Χ9>Γ:8ΙΑΝ,

Φϑ:ΗΙ>∆Χ:9 Ι=>Η Ι:Χ9:Χ8Ν >Χ <:Χ:Γ6Α Ι∆ :Μ>ΗΙ ()≅>Η=>∆, 1961, −6Βϑ:ΑΗ∆Χ, 1971,

,∆:Β:Γ, 1977, 1∆ΑΖ, 1979, B∆ΛΑ:Η, 1981), 7ϑΙ Η∆Β: ∆; Ι=:>Γ 8Γ>Ι>8>ΗΒΗ =6Κ:

7::Χ Γ:6ΗΗ:ΗΗ:9 7Ν Β∆Γ: Γ:8:ΧΙ Λ∆Γ≅Η (−=6>≅=, 1978,  ∆Α:Ν, 1986, ∋>8=Α, 1994,

.=∆ΒΕΗ∆Χ, 1995 6Χ9 &6>7Β6Χ, 1996).

.=: :ΒΕ>Γ>86Α Α>Ι:Γ6ΙϑΓ: ∆Χ Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η 86Χ 7: 9>-

Κ>9:9 >ΧΙ∆ ΙΛ∆ <Γ∆ϑΕΗ: Ι=: ∆Χ: 8∆Χ8:ΓΧ>Χ< Ι=: /− 6Χ9 Ι=: ∆Χ: Γ:<6Γ9>Χ< ∆Ι=:Γ

8∆ϑΧΙΓ>:Η. A Ι6Χ<:ΧΙ>6Α :ΒΕ>Γ>86Α Α>Ι:Γ6ΙϑΓ: >Η Ι=: ∆Χ: Γ:<6Γ9>Χ< Λ6<:-ΕΓ∆ΘΙ

8ϑΓΚ:Η, Λ=>8= Λ: Λ>ΑΑ 9:6Α Λ>Ι= 6Ι Ι=: :Χ9 ∆; Ι=>Η Η:8Ι>∆Χ, 6Η Λ: Λ>ΑΑ Γ:Η∆ΓΙ Ι∆

Ι=>Η Ι∆∆Α Ι∆ ϑΧ9:ΓΗΙ6Χ9 Λ=:Ι=:Γ Ι:8=Χ∆Α∆<>86Α 8=6Χ<: =69 6ΧΝ ΗΕ:8>Θ8 7>6Η

6<6>ΧΗΙ ∆Γ >Χ ;6Κ∆ϑΓ :>Ι=:Γ Α67∆ϑΓ ∆Γ 86Ε>Ι6Α >Χ Ι=: 8∆ϑΧΙΓ>:Η 6Χ9 Ι>Β: Ε:Γ>∆9Η

=:Γ: 8∆ΧΗ>9:Γ:9.

1: Γ:Κ>:Λ Ι=: Α>Ι:Γ6ΙϑΓ: 8∆Χ8:ΓΧ>Χ< Ι=: /− ;∆ΑΑ∆Λ>Χ< 6 8=Γ∆Χ∆Α∆<>86Α ∆Γ-

9:Γ Λ>Ι= Ι=: :Μ8:ΕΙ>∆Χ ∆; 6 9><Γ:ΗΗ>∆Χ Γ:<6Γ9>Χ< Ι=: >ΗΗϑ: ∆; ΕΓ∆9ϑ8Ι>Κ: 6Χ9

ϑΧΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ.

1:>ΗΗ≅∆Ε; (1979) ΙΓ>:Η Ι∆ ϑΧ9:ΓΗΙ6Χ9 Λ=:Ι=:Γ Ι=: 9:8Α>Χ: >Χ Ι=: /− ΕΓ∆ΘΙ

Γ6Ι: ;Γ∆Β 1949 Ι∆ 1975 Λ6Η 9ϑ: Ι∆ 6 Γ>Η>Χ< ΗΙΓ:Χ<Ι= ∆; Α67∆ϑΓ, 6 Γ>Η>Χ< ∆Γ-

<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α ∆Γ Ι∆ 6 Γ:6Α>Η6Ι>∆Χ ;6>ΑϑΓ:, 6Η >Χ ΕΓ>Χ8>ΕΑ: Ι=:Η:

Ι=Γ:: Β:8=6Χ>ΗΒΗ 6Γ: Χ∆Ι ΒϑΙϑ6ΑΑΝ :Μ8ΑϑΗ>Κ:. .=: :ΒΕ>Γ>86Α :Κ>9:Χ8: Ι=:Γ:

ΕΓ∆9ϑ8:9 ∆Χ Ι=: 76Η>Η ∆; Χ6Ι>∆Χ6Α 688∆ϑΧΙΗ 96Ι6 ΗϑΕΕ∆ΓΙΗ Β∆Γ: Ι=: ΘΓΗΙ :Μ-

ΕΑ6Χ6Ι>∆Χ Ι=6Χ Ι=: ∆Ι=:Γ ΙΛ∆.

1∆ΑΖ (1979) 8∆ΧΗ>9:ΓΗ >ΧΕϑΙ-∆ϑΙΕϑΙ 96Ι6 ;Γ∆Β 1947 Ι∆ 1967 Η=∆Λ>Χ< Ι=6Ι
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7∆Ι= Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α 6Χ9 Ι=: Γ6Ι: ∆; ΗϑΓΕΑϑΗ Κ6Αϑ: >Χ-

8Γ:6Η:9, 7ϑΙ Ι=: Α6ΙΙ:Γ Β∆Γ: Ι=6Χ Ι=: ;∆ΓΒ:Γ ∆Χ: Α:69>Χ< Ι∆ 6Χ >Χ8Γ:6Η: >Χ

Ι=: ΕΓ∆ΘΙ Γ6Ι:. )Χ Ι=: ∆Ι=:Γ =6Χ9, >Χ 1∆ΑΖ (1986) Ι=: ΕΓ∆ΘΙ Γ6Ι: ΙϑΓΧΗ ∆ϑΙ

Ι∆ =6Κ: 9:8Α>Χ:9 ∆Χ8: 6Χ6ΑΝΗ>Χ< 96Ι6 ;Γ∆Β 1947 Ι∆ 1976. −Ι>ΑΑ, Ι=>Η 9:8Α>Χ:

Λ6Η 9ϑ: Β∆Γ: Ι∆ 6 9:8Γ:6Η: >Χ Ι=: Γ6Ι: ∆; ΗϑΓΕΑϑΗ Κ6Αϑ: Ι=6Χ Ι∆ Ι=: >Χ8Γ:6Η:

>Χ Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α.

∀6=Χ:Α 6Χ9 −=:ΓΒΧ6Χ (1982) >ΧΚ:ΗΙ><6Ι:Η Ι=: 7:=6Κ>∆ϑΓ ∆; Ι=: ΕΓ∆ΘΙ Γ6Ι:

∆Κ:Γ Ι=: 7ϑΗ>Χ:ΗΗ 8Ν8Α:, 9>ΗΙ>Χ<ϑ>Η=>Χ< 7:ΙΛ::Χ :6ΓΑΝ :ΜΕ6ΧΗ>∆Χ, Α6Ι: :ΜΕ6Χ-

Η>∆Χ 6Χ9 8∆ΧΙΓ68Ι>∆Χ. #Χ :6ΓΑΝ :ΜΕ6ΧΗ>∆Χ, Ι=: ΕΓ∆ΘΙ Γ6Ι: Γ>Η:Η 7:86ϑΗ: Ι=:

ΕΓ∆ΘΙ Η=6Γ: 6Χ9, Ι∆ 6 <Γ:6Ι:Γ :ΜΙ:ΧΙ, 86Ε68>ΙΝ ϑΙ>Α>Ο6Ι>∆Χ >Χ8Γ:6Η:. #Χ Α6Ι:

:ΜΕ6ΧΗ>∆Χ, Ι=: ΕΓ∆ΘΙ Γ6Ι: ;6ΑΑΗ 7:86ϑΗ: Ι=: ΕΓ∆ΘΙ Η=6Γ: ;6ΑΑΗ 6Χ9 86Ε68>ΙΝ

ϑΙ>Α>Ο6Ι>∆Χ Γ:Β6>ΧΗ Β∆Γ: ∆Γ Α:ΗΗ ϑΧ6ΑΙ:Γ:9.  >Χ6ΑΑΝ, >Χ 8∆ΧΙΓ68Ι>∆Χ, Ι=: ΕΓ∆ΘΙ

Γ6Ι: 9:8Α>Χ:Η 9ϑ: Ι∆ 6 9:8Α>Χ: >Χ 86Ε68>ΙΝ ϑΙ>Α>Ο6Ι>∆Χ.

∀:ΧΑ:Ν (1987) :ΜΙ:Χ9Η Ι=: 6Χ6ΑΝΗ>Η 7Ν 1:>ΗΗ≅∆Ε; (1979) Ι∆ Ι=: Ε:Γ>∆9

;Γ∆Β 1949 Ι∆ 1982 ΘΧ9>Χ< Ι=6Ι Ι=: 9:8Α>Χ: >Χ 86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ Λ6Η 9ϑ: Ι∆

6 ΕΓ∆<Γ:ΗΗ>Κ: 9:Ι:Γ>∆Γ6Ι>∆Χ ;Γ∆Β 8Ν8Α: Ι∆ 8Ν8Α: >Χ 86Ε68>ΙΝ ϑΙ>Α>Ο6Ι>∆Χ 6Χ9 Ι=6Ι

Ι=: >Χ8Γ:6Η: >Χ Ι=: Α67∆ϑΓ Η=6Γ: ∆; >Χ8∆Β: 86Χ 7: :ΜΕΑ6>Χ:9 7Ν Ι=: >Χ8Γ:6Η>Χ<

:ΜΕ:Χ9>ΙϑΓ: >Χ Χ∆Χ-ΕΓ∆9ϑ8Ι>Κ: ΗΙ6Ζ 6Χ9 >Χ Χ∆Χ-Λ6<: Α67∆ϑΓ 8∆ΗΙΗ.

∋>8=Α (1988) 8∆Χ8:ΧΙΓ6Ι:Η ∆Χ Χ∆ΧΘΧ6Χ8>6Α 8∆ΓΕ∆Γ6Ι: ΕΓ∆ΘΙ67>Α>ΙΝ, =><=-

Α><=Ι>Χ<, 6ΑΗ∆ 7Ν Β:6ΧΗ ∆; Γ:<Γ:ΗΗ>∆Χ 6Χ6ΑΝΗ>Η Γ:<6Γ9>Χ< >ΙΗ ΙΓ:Χ9 ΗΙΓϑ8ΙϑΓ:,

Ι=6Ι >ΙΗ 9:8Α>Χ: 86Χ 7: ΙΓ68:9 768≅ Ι∆ 6 9:8Γ:6Η>Χ< ΕΓ∆ΘΙ Η=6Γ: ;Γ∆Β 1948

Ι∆ 1972 6Χ9 Ι∆ ;6ΑΑ>Χ< 86Ε>Ι6Α ΕΓ∆9ϑ8Ι>Κ>ΙΝ ;Γ∆Β 1972 Ι∆ 1986.  >8=Ι:Χ76ϑΒ

(1988) ΗΙΓ:ΗΗ:Η Ι=: Γ∆Α: ∆; 8=6Χ<:Η >Χ Ι=: ΙϑΓΧ∆Κ:Γ Ι∆ ϑΧ9:ΓΗΙ6Χ9 Ι=: 8Ν8Α>86Α
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9ΝΧ6Β>8Η ∆; Ι=: ΕΓ∆ΘΙ Γ6Ι: >Χ /− Β6Χϑ;68ΙϑΓ>Χ< ;Γ∆Β 1949 Ι∆ 1981.

1∆ΑΖ (1979) 6Χ9 1∆ΑΖ (1986) Λ:Γ: ;∆ΑΑ∆Λ:9 7Ν 6 9:76Ι: Η=∆Λ>Χ< Ι=6Ι Ι=:

:ΜΙ:ΧΙ ∆; Ι=: Γ>Η: >Χ Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α 86Χ 9:Ε:Χ9 ∆Χ Ι=:

9>ΗΙ>Χ8Ι>∆Χ 7:ΙΛ::Χ ΕΓ∆9ϑ8Ι>Κ: 6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ: 68Ι>Κ>Ι>:Η (∋∆Η:Α:Ν, 1988,

1∆ΑΖ, 1988). ∋∆Η:Α:Ν (1990) 6ΑΗ∆ 6Γ<ϑ:Η Ι=6Ι Ι=: <Γ∆Λ>Χ< Λ:><=Ι ∆; ϑΧ-

ΕΓ∆9ϑ8Ι>Κ: 68Ι>Κ>Ι>:Η 86Χ ∆Ζ:Γ 6Χ 6ΑΙ:ΓΧ6Ι>Κ: :ΜΕΑ6Χ6Ι>∆Χ ;∆Γ Ι=: 9:8Α>Χ: ∆;

86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ 6;Ι:Γ Ι=: Η:8∆Χ9 Λ∆ΓΑ9 Λ6Γ. )Χ Ι=: 76Η>Η ∆; Ι=: 9>Η-

Ι>Χ8Ι>∆Χ 7:ΙΛ::Χ ΕΓ∆9ϑ8Ι>Κ: 6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ, ∋∆Η:Α:Ν (1985) 6ΑΗ∆

8=6ΑΑ:Χ<:9 Ι=: 8∆Χ8ΑϑΗ>∆ΧΗ Γ:68=:9 7Ν 1:>ΗΗ≅∆Ε; (1979) 6Γ<ϑ>Χ< Ι=6Ι Ι=: Γ6Ι:

∆; ΗϑΓΕΑϑΗ Κ6Αϑ: 68Ιϑ6ΑΑΝ >Χ8Γ:6Η:9 6Χ9 Χ∆Ι 9:8Γ:6Η:9 >Χ Ι=: /− ;Γ∆Β 1949 Ι∆

1975. ∀∆Λ:Κ:Γ, 1:>ΗΗ≅∆Ε; (1985) Γ:ΕΑ>:9 Ι=6Ι Ι=: Η=>;Ι ;Γ∆Β ΕΓ∆9ϑ8Ι>Κ: Ι∆

ϑΧΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ 8∆ϑΑ9 7: :ΜΕΑ6>Χ:9 7Ν Ι=: Γ>Η>Χ< 76Γ<6>Χ>Χ< ΗΙΓ:Χ<Ι= ∆;

Ι=: ;∆ΓΒ:Γ ∆Χ: 6<6>ΧΗΙ Β6Χ6<:Β:ΧΙ.

/Χ;∆ΓΙϑΧ6Ι:ΑΝ, Ι=: 9>ΗΙ>Χ8Ι>∆Χ 7:ΙΛ::Χ ΕΓ∆9ϑ8Ι>Κ: 6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ: 68-

Ι>Κ>Ι>:Η >Η Η∆Β:Λ=6Ι ΕΓ∆7Α:Β6Ι>8 (Η:: 6ΑΗ∆ ∋∆=ϑΧ, 2003).  Γ∆Β 6Χ :ΒΕ>Γ>86Α

Ε∆>ΧΙ ∆; Κ>:Λ, Ι=:Γ: Β><=Ι ∆;Ι:Χ 7: Α68≅ ∆; 69:Φϑ6Ι: 96Ι6 Ι∆ 6ΕΕΓ∆ΕΓ>6Ι:ΑΝ

9>ΗΙ>Χ<ϑ>Η= Ι=: ΙΛ∆ ≅>Χ9Η ∆; Α67∆ϑΓ. AΗ 6 8∆ΧΗ:Φϑ:Χ8:, 9>Ζ:Γ:ΧΙ 6ΓΙ>8Α:Η Ι:Χ9

Ι∆ 69∆ΕΙ 9>Ζ:Γ:ΧΙ :ΒΕ>Γ>86Α 9:ΘΧ>Ι>∆ΧΗ, =6ΒΕ:Γ>Χ< Η∆Β:Λ=6Ι Ι=: 8∆ΒΕ6Γ6-

7>Α>ΙΝ ∆; Ι=: Γ:ΗϑΑΙΗ.  ∆Γ >ΧΗΙ6Χ8:, Ι=: 9:ΘΧ>Ι>∆Χ 69∆ΕΙ:9 7Ν ∋∆Η:Α:Ν (1985)

;∆Γ ΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ Κ6Γ>:Η ;Γ∆Β Η:8Ι∆Γ Ι∆ Η:8Ι∆Γ, 7:>Χ< ΥΕΓ∆9ϑ8Ι>∆Χ Λ∆Γ≅-

:ΓΗς>Χ ∋>Χ>Χ<, ∋6Χϑ;68ΙϑΓ>Χ< 6Χ9 C∆ΧΗΙΓϑ8Ι>∆Χ 68Ι>Κ>Ι>:Η, ΥΧ∆Χ-ΗϑΕ:ΓΚ>Η∆ΓΝ

:ΒΕΑ∆Ν::Ης>Χ .Γ6ΧΗΕ∆ΓΙ6Ι>∆Χ, ∗ϑ7Α>8 /Ι>Α>Ι>:Η 6Χ9 −:ΓΚ>8: >Χ9ϑΗΙΓ>:Η, ΥΧ∆Χ-

ΗϑΕ:ΓΚ>Η∆ΓΝ :ΒΕΑ∆Ν::Ης 9>Κ>9:9 7Ν ΙΛ∆ >Χ ΙΓ69: >Χ9ϑΗΙΓ>:Η. #Χ −=6>≅= 6Χ9
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.∆Χ6≅ (1994) ΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ >Η Ι=6Ι :ΒΕΑ∆Ν:9 >Χ 86Ε>Ι6Α>ΗΙ ΕΓ∆9ϑ8Ι>∆Χ

Η:8Ι∆ΓΗ (6<Γ>8ϑΑΙϑΓ:, Β>Χ>Χ<, 8∆ΧΗΙΓϑ8Ι>∆Χ, ΙΓ6ΧΗΕ∆ΓΙ6Ι>∆Χ 6Χ9 Εϑ7Α>8 ϑΙ>Α>-

Ι>:Η, Β6Χϑ;68ΙϑΓ>Χ< 6Χ9 6ΑΑ Η:ΓΚ>8:Η :Μ8:ΕΙ 7ϑΗ>Χ:ΗΗ Η:ΓΚ>8:Η, Α:<6Α Η:ΓΚ>8:Η

6Χ9 ΕΓ>Κ6Ι: =∆ϑΗ:=∆Α9Η). AΑΗ∆ ∋∆=ϑΧ (2009), 6;Ι:Γ ∆Ζ:Γ>Χ< 6 Γ:Κ>:Λ ∆; ≅:Ν

8∆ΧΙΓ>7ϑΙ>∆ΧΗ 8∆Χ8:ΓΧ>Χ< Ι=: >ΒΕ68Ι ∆; Ι=: 9>ΗΙ>Χ8Ι>∆Χ 7:ΙΛ::Χ ΕΓ∆9ϑ8Ι>Κ:

6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ ∆Χ ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η, ;∆ΑΑ∆ΛΗ 6 Η>Β>Α6Γ 8Α6ΗΗ>Θ86-

Ι>∆Χ Ι∆ Ι=: ∆Χ: 69∆ΕΙ:9 7Ν −=6>≅= 6Χ9 .∆Χ6≅ (1994), Ι=∆ϑ<= >Ι >ΒΕΑ:Β:ΧΙΗ

6 Β∆Γ: 9:Ι6>Α:9 7Γ:6≅9∆ΛΧ ∆; ΕΓ∆9ϑ8Ι>Κ: 6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ: Η:ΓΚ>8:Η. 1∆ΑΖ

(1992) Β:ΧΙ>∆ΧΗ ∆Χ: ;ϑΓΙ=:Γ :ΒΕ>Γ>86Α 9>Ψ 8ϑΑΙΝ >Χ >ΒΕΑ:Β:ΧΙ>Χ< 6Χ6ΑΝΗ:Η 9>Η-

Ι>Χ<ϑ>Η=>Χ< 7:ΙΛ::Χ ΕΓ∆9ϑ8Ι>Κ: 6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ, Χ6Β:ΑΝ Ι=6Ι >Ι >Η

Χ∆Ι 8Α:6Γ =∆Λ Ι∆ 6ΗΗ><Χ 8>Γ8ϑΑ6Ι>Χ< 6Χ9 ΘΜ:9 86Ε>Ι6Α Ι∆ :68= ≅>Χ9 ∆; 68Ι>Κ>ΙΝ.

#Ι >Η ;ϑΓΙ=:Γ 6Γ<ϑ:9 Ι=:Γ: Ι=6Ι 6Χ 6Χ6ΑΝΗ>Η Χ∆Ι 76Η:9 ∆Χ Ι=>Η 9>ΗΙ>Χ8Ι>∆Χ >Η

Α:<>Ι>Β6Ι: 6Η 6 Η>Β>Α6Γ Γ6Ι: ∆; Γ:ΙϑΓΧ >Η :ΜΕ:8Ι:9 >Χ 7∆Ι= Ι=:Η: ≅>Χ9Η ∆; 68Ι>Κ>-

Ι>:Η. #Χ Ι=: ΕΓ:Η:ΧΙ 8∆ΧΙΓ>7ϑΙ>∆Χ Λ: 9∆ Χ∆Ι =6Κ: 96Ι6 ∆Χ ΕΓ∆9ϑ8Ι>∆Χ Λ∆Γ≅:ΓΗ,

Η∆ Λ: 86ΧΧ∆Ι 9>ΗΙ>Χ<ϑ>Η= 7:ΙΛ::Χ ΕΓ∆9ϑ8Ι>Κ: 6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ Λ>Ι=>Χ

ΕΓ∆9ϑ8Ι>Κ: Η:8Ι∆ΓΗ. .=:Γ:;∆Γ: Ι=>Η Α>Χ: ∆; Γ:Η:6Γ8= >Η Χ∆Ι ΕϑΓΗϑ:9 =:Γ:.

DϑΒ]Χ>Α :Ι 6Α. (1987) 6Χ6ΑΝΗ: 7:;∆Γ:-6ΑΑ-Ι6Μ 6Χ9 6;Ι:Γ-6ΑΑ-Ι6Μ ΕΓ∆ΘΙ Γ6Ι:

Ι>Β: Η:Γ>:Η ;Γ∆Β Α6Ι: Χ>Χ:Ι::ΧΙ= 8:ΧΙϑΓΝ Ι∆ Α6Ι: ΙΛ:ΧΙ>:Ι= 8:ΧΙϑΓΝ. .=:Ν

9>ΗΙ>Χ<ϑ>Η= Κ6Γ>∆ϑΗ Ηϑ7-Ε:Γ>∆9Η. ,:<6Γ9>Χ< Ι=: 7:;∆Γ:-6ΑΑ-Ι6Μ Γ6Ι:, 9∆ΛΧΛ6Γ9

;∆Γ8:Η Λ:Γ: 6Ι Λ∆Γ≅ Λ>Ι= Ι=: :Μ8:ΕΙ>∆Χ ∆; Ι=: Ε:Γ>∆9 9ϑΓ>Χ< Ι=: Η:8∆Χ9 Λ∆ΓΑ9

Λ6Γ. ,:<6Γ9>Χ< Ι=: 6;Ι:Γ-6ΑΑ-Ι6Μ Γ6Ι:, 6 <:Χ:Γ6Α 9:8Α>Χ: Λ6Η Ηϑ7ΗΙ>ΙϑΙ:9 7Ν

6 Ρ6Ι ΕΑ6Ι:6ϑ 6;Ι:Γ Ι=: 1921 8Γ>Η>Η, Λ>Ι= 6Χ >ΧΙ:ΓΓϑΕΙ>∆Χ 9ϑΓ>Χ< Ι=: 1929

9:ΕΓ:ΗΗ>∆Χ. DϑΒ]Χ>Α :Ι 6Α. (1993) ;∆8ϑΗ ∆Χ Ι=: /− :8∆Χ∆ΒΝ 9ϑΓ>Χ< Ι=:
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Η:8∆Χ9 Λ∆ΓΑ9 Λ6Γ =><=Α><=Ι>Χ< 6 Η=6ΓΕ Γ>Η: >Χ Ι=: ΕΓ∆ΘΙ Γ6Ι: 688∆ΒΕ6Χ>:9 7Ν

6 Β6Γ≅:9 >Χ8Γ:6Η: >Χ Ι∆Ι6Α ;68Ι∆Γ ΕΓ∆9ϑ8Ι>Κ>ΙΝ.

DϑΒ]Χ>Α 6Χ9 &:ΚΝ (1990) Η=∆Λ Ι=6Ι ϑΗ>Χ< 9>Ζ:Γ:ΧΙ 688∆ϑΧΙ>Χ< 6ΕΕΓ∆68=:Η

9∆:Η Χ∆Ι 6ΑΙ:Γ Ι=: 8∆Χ8ΑϑΗ>∆Χ Ι=6Ι Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 9:8Α>Χ:9 Η>Χ8: Ι=:

Β>9-Η>ΜΙ>:Η. ∃ϑ>ΑΑ6Γ9 (1992) Γ:68=:Η Ι=: Η6Β: 8∆Χ8ΑϑΗ>∆Χ ;∆Γ Ι=: /− :8∆Χ∆ΒΝ

;Γ∆Β 1950 Ι∆ 1987, 9>ΗΙ>Χ<ϑ>Η=>Χ< 7:ΙΛ::Χ Η:8Ι∆ΓΗ ΕΓ∆9ϑ8>Χ< 8∆ΧΗϑΒΕΙ>∆Χ

<∆∆9Η 6Χ9 Η:8Ι∆ΓΗ ΕΓ∆9ϑ8>Χ< 86Ε>Ι6Α <∆∆9Η. 1∆ΑΖ (1992) 6Χ6ΑΝΗ:Η >ΧΕϑΙ-

∆ϑΙΕϑΙ Β6ΙΓ>8:Η ;Γ∆Β 1947 Ι∆ 1977 6Χ9 Χ6Ι>∆Χ6Α 688∆ϑΧΙΗ 96Ι6 ;∆Γ 1981,

6Γ<ϑ>Χ< Ι=6Ι Ι=: ;6ΑΑ >Χ Ι=: ΕΓ∆ΘΙ Γ6Ι: Λ6Η Α>Β>Ι:9 7Ν 6 Η=>;Ι ∆; :ΒΕΑ∆ΝΒ:ΧΙ

;Γ∆Β Η:8Ι∆ΓΗ Λ>Ι= 6 =><= ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α Ι∆ Η:8Ι∆ΓΗ Λ>Ι= 6 Α∆Λ

∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α.

A88∆Γ9>Χ< Ι∆ BΓ:ΧΧ:Γ (1998), >ΧΗΙ:69, Ι=>Η ;6ΑΑ Λ6Η 9ϑ: Ι∆ Ι=: >ΧΙ:ΧΗ:

>ΧΙ:ΓΧ6Ι>∆Χ6Α 8∆ΒΕ:Ι>Ι>∆Χ ∆; /− ΘΓΒΗ Λ>Ι= !:ΓΒ6Χ 6Χ9 ∃6Ε6Χ:Η: ∆Χ:Η. .=>Η

8∆Χ8ΑϑΗ>∆Χ Λ6Η 8=6ΑΑ:Χ<:9 7Ν 368=6Γ>6Η (2002) 8∆ΒΕ6Γ>Χ< Ι=: Β∆Κ:Β:ΧΙΗ ∆;

Ι=: ΕΓ∆ΘΙ Γ6Ι: ∆; Ι=: Β6Χϑ;68ΙϑΓ>Χ< Η:8Ι∆Γ Λ>Ι= Ι=6Ι ∆; Ι=: Β6Χϑ;68ΙϑΓ>Χ<

ΙΓ69: 76Α6Χ8:. ∀∆Λ:Κ:Γ, BΓ:ΧΧ:Γ (2002) Γ:ΕΑ>:9 Ι=6Ι Ι=: Β6Χϑ;68ΙϑΓ>Χ< ΙΓ69:

76Α6Χ8: 86ΧΧ∆Ι 7: 8∆ΧΗ>9:Γ:9 6Η 6Χ >Χ9>86Ι∆Γ ∆; 8∆ΒΕ:Ι>Ι>Κ:Χ:ΗΗ 6Η >Ι 86Χ

7: 6Ζ:8Ι:9 7Ν 6<<Γ:<6Ι: 9:Β6Χ9. #ΧΗΙ:69, ∆Χ: Η=∆ϑΑ9 8∆ΧΗ>9:Γ Ι=6Ι Ι=:

Γ:Α6Ι>Κ: ΕΓ>8: ∆; Β6Χϑ;68ΙϑΓ>Χ< <∆∆9Η 6Χ9 Χ∆Χ-Β6Χϑ;68ΙϑΓ>Χ< <∆∆9Η Β6Γ≅:9ΑΝ

9:8Γ:6Η:9 7:ΙΛ::Χ 1965 6Χ9 1973. ∗Γ∆767ΑΝ 7∆Ι= Ι=: >Χ9>86Ι∆ΓΗ 6Γ: Χ∆Ι 6Η

6ΕΕΓ∆ΕΓ>6Ι: 6Η Ι=: Γ6Ι>∆ ∆; >ΒΕ∆ΓΙΗ Ι∆ Ι∆Ι6Α ∆ϑΙΕϑΙ Ι∆ Β:6ΗϑΓ: Ι=: :ΜΕ∆ΗϑΓ:

∆; 6Χ :8∆Χ∆ΒΝ Ι∆ >ΧΙ:ΓΧ6Ι>∆Χ6Α 8∆ΒΕ:Ι>Ι>∆Χ (∋∆Γ:Ι∆Χ, 1991).

∋>ΑΑ:Γ 6Χ9 !∆Λ9Ν (1998) ΗΙΓ:ΗΗ Ι=6Ι, ∆Χ8: Ι6≅>Χ< >ΧΙ∆ 688∆ϑΧΙ ΕΓ∆9ϑ8-
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Ι>Κ>ΙΝ <6>ΧΗ >Χ 86Ε>Ι6Α ΕΓ∆9ϑ8Ι>∆Χ, Ι=: ΕΓ∆ΘΙ Γ6Ι: ΙϑΓΧΗ ∆ϑΙ Ι∆ =6Κ: 9:8Α>Χ:9

Ι∆ 6 Βϑ8= Α:ΗΗ:Γ :ΜΙ:ΧΙ Ι=6Χ ∆Ι=:ΓΛ>Η:.

A88∆Γ9>Χ< Ι∆ DϑΒ]Χ>Α 6Χ9 &:ΚΝ (2002) Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 9:8Α>Χ:9

6;Ι:Γ Ι=: Η:8∆Χ9 Λ∆ΓΑ9 Λ6Γ ϑΧΙ>Α Ι=: :6ΓΑΝ :><=Ι>:Η, Λ=:Χ >Ι ΗΙ6ΓΙ:9 Ι∆ Γ>Η:.

.=>Η ΙΓ:Χ9 >Η Γ∆7ϑΗΙ Ι∆ Ι=: 69∆ΕΙ>∆Χ ∆; 9>Ζ:Γ:ΧΙ ΕΓ∆ΘΙ Β:6ΗϑΓ:Η (>Χ8Αϑ9>Χ< ∆Γ

:Μ8Αϑ9>Χ< >ΧΚ:ΧΙ∆Γ>:Η 6Χ9 Ε6ΝΒ:ΧΙΗ ;∆Γ >ΧΙ:Γ:ΗΙΗ 6Χ9 Ι6Μ:Η) 6Χ9 >Ι <:ΙΗ Β∆Γ:

ΕΓ∆Χ∆ϑΧ8:9 ∆Χ8: :Μ8Αϑ9>Χ< =><=ΑΝ 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: >Χ9ϑΗΙΓ>:Η. .=: :6ΓΑΝ

9:8Α>Χ: >Χ Ι=: ΕΓ∆ΘΙ Γ6Ι: Λ6Η 9ϑ: Β∆Γ: Ι∆ 6 ;6ΑΑ >Χ 86Ε>Ι6Α ΕΓ∆9ϑ8Ι>Κ>ΙΝ Ι=6Χ

>Χ Ι=: ΕΓ∆ΘΙ Η=6Γ:. A88∆Γ9>Χ< Ι∆ ∋∆Η:Α:Ν (1997) Ι=: Γ:8:ΧΙ Γ>Η: ∆; Ι=: ΕΓ∆ΘΙ

Γ6Ι: Λ6Η Α>Β>Ι:9 8∆ΒΕ6Γ:9 Ι∆ >ΙΗ :6ΓΑ>:Γ ;6ΑΑ 9ϑ: Ι∆ Ι=: <Γ∆ΛΙ= ∆; ϑΧΕΓ∆9ϑ8Ι>Κ:

Α67∆ϑΓ. AΑΗ∆ 1∆ΑΖ (2003), Λ=>8= >Η ∆ϑΓ Β6>Χ Γ:;:Γ:Χ8:, 86ΕΙϑΓ:Η Ι=: Γ:8:ΧΙ

Γ>Η: >Χ /− 86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ ΙΓ68>Χ< >Ι 768≅ Ι∆ 6Χ >Χ8Γ:6Η: >Χ Ι=: ΕΓ∆ΘΙ Η=6Γ:

>Χ Χ6Ι>∆Χ6Α >Χ8∆Β:, 6 ΗΑ∆Λ9∆ΛΧ >Χ Ι=: <Γ∆ΛΙ= Γ6Ι: ∆; Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆

6Ι Ι=: >Χ9ϑΗΙΓΝ Α:Κ:Α 6Χ9 6 Η=>;Ι Ι∆Λ6Γ9Η Β∆Γ: Α67∆ϑΓ->ΧΙ:ΧΗ>Κ: >Χ9ϑΗΙΓ>:Η.

B6≅>Γ 6Χ9 C6ΒΕ7:ΑΑ (2006) :ΜΙ:Χ9 Ι=: 6Χ6ΑΝΗ>Η 7Ν 1:>ΗΗ≅∆Ε; (1979) Ι∆

2001 Η=∆Λ>Χ< Ι=6Ι Ι=: ;6ΑΑ >Χ Ι=: ΕΓ∆ΘΙ Η=6Γ: Λ6Η ΗΙ>ΑΑ 6 Α:69>Χ< ;68Ι∆Γ ∆; Ι=:

ΕΓ∆ΘΙ Γ6Ι:, 7ϑΙ 6ΑΗ∆ Ι=6Ι, 9ϑΓ>Χ< Ι=: :Γ6 ∆; Χ:∆Α>7:6ΓΑ>ΗΒ, Ι=>Η Λ6Η Χ∆Ι 9ϑ:

Ι∆ 6 Γ:6Α Λ6<: ΗΦϑ::Ο:, 7ϑΙ Ι∆ Ι=: ΕΓ>8: ∆; Λ6<: <∆∆9Η >Χ8Γ:6Η>Χ< Βϑ8= ;6ΗΙ:Γ

Ι=6Χ Ι=6Ι ∆; ∆Ι=:Γ <∆∆9Η. B6≅>Γ 6Χ9 C6ΒΕ7:ΑΑ (2009) ;ϑΓΙ=:Γ 8∆ΧΗ>9:Γ 96Ι6

ϑΕ Ι∆ 2007. A;Ι:Γ 1∆Α;Η∆Χ 6Χ9 %∆ΙΗ (2010), Ι=:Ν >ΧΙ:ΓΕΓ:Ι Ι=: :Κ>9:Χ8: Ι=6Ι

Ι=: ;6ΑΑ >Χ Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: Λ6Η 6 ∆Χ: ΗΙ:Ε :Ε>Η∆9: 6Η 6 ΕΓ∆∆; Ι=6Ι 6

Γ>Η>Χ< ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α 86ΧΧ∆Ι 7: Ι=: Β6?∆Γ 9Γ>Κ>Χ< ;∆Γ8: ∆; Ι=:

ΕΓ∆ΘΙ Γ6Ι:, Λ=>8= >Η Γ6Ι=:Γ 9:Ι:ΓΒ>Χ:9 7Ν Η∆8>6Α ΗΙΓϑ8ΙϑΓ:Η ∆; 688ϑΒϑΑ6Ι>∆Χ.
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1: Χ∆Λ Β∆Κ: Ι∆ 8∆ΧΗ>9:Γ Ι=: Α>Ι:Γ6ΙϑΓ: ∆Χ ∆Ι=:Γ 8∆ϑΧΙΓ>:Η Ι=6Χ Ι=: /−.

1: ΘΓΗΙ Γ:Κ>:Λ ΒϑΑΙ>-8∆ϑΧΙΓΝ ΗΙϑ9>:Η 6Χ9 6;Ι:ΓΛ6Γ9Η Η>Χ<Α:-8∆ϑΧΙΓΝ ∆Χ:Η, ∆Χ

6 8∆ϑΧΙΓΝ 7Ν 8∆ϑΧΙΓΝ 76Η>Η.

∗∆Ι:Γ76 (1998) 6Χ9 DϑΒ]Χ>Α 6Χ9 &:ΚΝ (2001), 8∆ΧΗ>9:Γ>Χ< Κ6Γ>∆ϑΗ Β:6-

ΗϑΓ:Η ∆; Ι=: ΕΓ∆ΘΙ Γ6Ι:, Η=∆Λ Ι=6Ι >ΙΗ Γ:8:ΧΙ Γ>Η: (;Γ∆Β 1990 >Χ Ι=: ΘΓΗΙ Λ∆Γ≅

6Χ9 ;Γ∆Β 1980 >Χ Ι=: Η:8∆Χ9 ∆Χ:) Λ6Η Χ∆Ι 8∆ΧΘΧ:9 Ι∆ Ι=: /−, 7ϑΙ >Ι :ΜΙ:Χ9Η

Ι∆ ∆Ι=:Γ !7 8∆ϑΧΙΓ>:Η 6Η Λ:ΑΑ. 1:>ΗΗ≅∆Ε; (1988) 8∆Χ8:ΓΧΗ Ι=: !7 8∆ϑΧΙΓ>:Η

ΕΑϑΗ −Λ:9:Χ ;Γ∆Β 1955 Ι∆ 1985. ,:ΗϑΑΙΗ 6Γ: =><=ΑΝ =:Ι:Γ∆<:Χ:∆ϑΗ 68Γ∆ΗΗ

8∆ϑΧΙΓ>:Η, 7ϑΙ Ι=:Γ: 6Γ: Η∆Β: 8∆ΒΒ∆Χ6Α>Ι>:Η Ι∆∆.  >ΓΗΙ, 9ϑΓ>Χ< Ι=: Η:Κ:ΧΙ>:Η

6ΑΑ Ι=: 8∆ϑΧΙΓ>:Η :ΜΕ:Γ>:Χ8:9 6 9:Ι:Γ>∆Γ6Ι>∆Χ ∆; ΕΓ∆ΘΙ Γ6Ι:Η 9ϑ: Ι∆ 7∆Ι= 6Χ

>Χ8Γ:6Η: >Χ Γ:6Α Λ6<:Η 6Χ9 Ι∆ 6 Α:ΗΗ ;6Κ∆Γ67Α: 7ϑΗ>Χ:ΗΗ :ΧΚ>Γ∆ΧΒ:ΧΙ. −ϑ8=

6 9:Ι:Γ>∆Γ6Ι>∆Χ Λ6Η Γ:Κ:ΓΗ:9 >Χ Ι=: 1980Η >Χ 6ΑΑ Ι=: 8∆ϑΧΙΓ>:Η :Μ8:ΕΙ #Ι6ΑΝ.

B:ΙΛ::Χ Ι=: Β>9-1960Η 6Χ9 Ι=: Β>9 1970Η Ι=:Γ: Λ6Η 6 9>ΗΙΓ>7ϑΙ>∆Χ6Α 8=6Χ<:

>Χ ;6Κ∆ϑΓ ∆; Α67∆ϑΓ >Χ 6ΑΑ Ι=: 8∆ϑΧΙΓ>:Η :Μ8:ΕΙ 1:ΗΙ !:ΓΒ6ΧΝ 6Χ9 −Λ:9:Χ.

!ΑΝΧ (1991) 8∆ΧΗ>9:ΓΗ 96Ι6 ∆Χ Ι=: /−A, EϑΓ∆Ε: 6Χ9 ∃6Ε6Χ ;Γ∆Β 1960 Ι∆

1983, ΘΧ9>Χ< 6 ;6ΑΑ >Χ 86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ Ω Ι=∆ϑ<= Η∆Β: Γ:8∆Κ:ΓΝ Η=∆Λ:9

ϑΕ ;∆Γ Ι=: /% 6;Ι:Γ 1983 - 9ϑ: 7∆Ι= Ι∆ 6 ;6ΑΑ >Χ Ι=: ΕΓ∆ΘΙ Η=6Γ: 6Χ9 >Χ Ι=:

∆ϑΙΕϑΙ 86Ε>Ι6Α Γ6Ι>∆.

 ∆Γ ∋:Μ>8∆, )ΓΙ>Ο (2005) Η=∆ΛΗ Ι=6Ι Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 9:8Α>Χ:9

;Γ∆Β 1950 Ι∆ 1975.  Γ∆Β Ι=:Χ Ι∆ 2002 Ε:Γ>∆9Η ∆; 7∆∆ΒΗ Λ:Γ: ;∆ΑΑ∆Λ:9 7Ν

Ε:Γ>∆9Η ∆; Η=6ΓΕ 9:8Α>Χ:Η. .=>Η Ε6ΙΙ:ΓΧ >Η Γ∆7ϑΗΙ Ι∆ Ι=: 69∆ΕΙ>∆Χ ∆; 9>Ζ:Γ:ΧΙ

Β:6ΗϑΓ:Η ∆; ΕΓ∆ΘΙ Γ6Ι:Η. A88∆Γ9>Χ< Ι∆ #ΟΝϑΒ∆Κ (2005) ΕΓ∆ΘΙ67>Α>ΙΝ 9:8Α>Χ:9

7:ΙΛ::Χ 1994 6Χ9 1997 6Χ9 Γ∆Η: ;Γ∆Β 1998 Ι∆ 2002 >Χ ,ϑΗΗ>6, Β6>ΧΑΝ 6Η Γ:ΗϑΑΙ
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∆; 8=6Χ<:Η >Χ Ι=: ∆ϑΙΕϑΙ-86Ε>Ι6Α Γ6Ι>∆ 6Χ9 Χ∆Ι ∆; Ι=: ΕΓ∆ΘΙ Η=6Γ: ∆; >Χ8∆Β:.

∋6Χ>6Ι>Η (2005) ∆Ζ:ΓΗ 6 9>Η8ϑΗΗ>∆Χ ∆; Ι=: :ΒΕ>Γ>86Α Α>Ι:Γ6ΙϑΓ: ∆Χ ΕΓ∆ΘΙ Γ6Ι:

ΙΓ:Χ9Η >Χ !Γ::8: (∗6Ε69>Β>ΙΓ>∆ϑ, 1990; #∆6≅>Β∆<Α∆ϑ 6Χ9∋>Α>∆Η, 1993; &>6Χ∆Η,

1992; .Η6Α>≅> 6Χ9 .Η∆ϑΑΘ9>Η, 1988; .Η6Α>≅> 6Χ9 .Η∆ϑΑΘ9>Η, 1994) 6Χ9 >Ι 6ΑΗ∆

ΘΧ9Η :ΒΕ>Γ>86Α :Κ>9:Χ8: >Χ ;6Κ∆ϑΓ ∆; Ι=: ∋6ΓΜ>6Χ =ΝΕ∆Ι=:Η>Η ∆; Ι=: Ι:Χ9:Χ8Ν

∆; Ι=: ΕΓ∆ΘΙ Γ6Ι: Ι∆ ;6ΑΑ. ,:<6Γ9>Χ< −Ε6>Χ, #ΟΦϑ>:Γ9∆ (2007) 6Χ6ΑΝΗ:Η 96Ι6

;Γ∆Β 1954 Ι∆ 2001 9>ΗΙ>Χ<ϑ>Η=>Χ< >Χ Ι=: Ι>Β: Η:Γ>:Η ∆; Ι=: ΕΓ∆ΘΙ Γ6Ι: 6 8Ν8Α>86Α

8∆ΒΕ∆Χ:ΧΙ 9ϑ: Ι∆ 8=6Χ<:Η >Χ >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ ;Γ∆Β 6 ΙΓ:Χ9 8∆ΒΕ∆Χ:ΧΙ

9ϑ: Ι∆ Ι=: >Χ8Γ:6Η>Χ< ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α.

.∆ΓΓ>Χ> (2005) 6Χ6ΑΝΗ:Η #Ι6Α>6Χ 96Ι6 ;Γ∆Β 1980 Ι∆ 2003, ΘΧ9>Χ< Ι=6Ι Ι=:

ΕΓ∆ΘΙ Γ6Ι: 9:8Α>Χ:9 7Ν 10% >Χ Ι=: Β6Χϑ;68ΙϑΓ>Χ< Η:8Ι∆Γ, 7ϑΙ Χ∆Ι >Χ ∆Ι=:Γ :8∆-

Χ∆Β>8 Η:8Ι∆ΓΗ, Λ=:Γ: >Ι Γ:Β6>Χ:9 ΗΙ67Α:. .=>Η 9>Ζ:Γ:Χ8: 86Χ 7: ΙΓ68:9 768≅

Ι∆ Γ:;∆ΓΒΗ, Γ:9>ΗΙΓ>7ϑΙ>Χ< >Χ8∆Β: Ι∆ 9>Ζ:Γ:ΧΙ :ΜΙ:ΧΙΗ >Χ 9>Ζ:Γ:ΧΙ >Χ9ϑΗΙΓ>:Η.

!Α6ΗΗΒ6Χ (2001) 8∆ΧΗ>9:ΓΗ Ι=: 86Η: ∆; .=6>Α6Χ9, Η=∆Λ>Χ< Ι=6Ι Ι=: ΕΓ∆ΘΙ

Γ6Ι: >Χ8Γ:6Η:9 >Χ Ι=: Α6Ι: 1980Η 9ϑ: Ι∆ =><=:Γ 86Ε68>ΙΝ ϑΙ>Α>Ο6Ι>∆Χ 6Χ9 9:8Α>Χ:9

Ι=:Γ:6;Ι:Γ 7∆Ι= ;∆Γ 6 9:8Γ:6Η: >Χ Ι=: ΕΓ∆ΘΙ Η=6Γ: 6Χ9 >Χ 86Ε68>ΙΝ ϑΙ>Α>Ο6Ι>∆Χ.

&∆ (1999) 9∆8ϑΒ:ΧΙΗ 6 Β6Γ≅:9 9:8Α>Χ: >Χ ΕΓ∆ΘΙ Γ6Ι: >Χ C=>Χ:Η: :ΧΙ:ΓΕΓ>Η:Η.

 Γ::Β6Χ (1991) ∆7Ι6>Χ:9 Η>Β>Α6Γ Γ:ΗϑΑΙΗ Ι∆ ∋∆Η:Α:Ν (1985) ;∆Γ Ι=: /%

;Γ∆Β 1950 Ι∆ 1985 ∆Χ8: 8∆ΓΓ:8Ι>Χ< Ι=: ΕΓ∆ΘΙ Γ6Ι: ;∆Γ Ι6Μ:Η 6Χ9 ϑΧΕΓ∆9ϑ8Ι>Κ:

Α67∆ϑΓ, 8∆Χ8Αϑ9>Χ< Ι=6Ι 86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ 9:8Α>Χ:9 9ϑ: Ι∆ Ι=: Γ>Η>Χ< ∆Γ<6Χ>8

8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α. /ΧΕΓ∆9ϑ8Ι>Κ: Α67∆ϑΓ Λ6Η, Χ∆Ι ϑΧ-8∆ΧΙΓ∆Κ:ΓΗ>6ΑΑΝ, 9:-

ΘΧ:9 6Η Α67∆ϑΓ :ΒΕΑ∆Ν:9 >Χ Ι=: 76Χ≅>Χ< 6Χ9 Γ:Ι6>Α Η:8Ι∆ΓΗ. A88∆Γ9>Χ< Ι∆

 ϑΧ≅: (1986), 6ΧΧϑ6Α 96Ι6 ;∆Γ Ι=: /% Β6Χϑ;68ΙϑΓ>Χ< Η:8Ι∆Γ ;Γ∆Β 1951 Ι∆
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1981 Η=∆Λ 6 Β6Γ≅:9 9:8Α>Χ: >Χ 86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ 9ϑ: Ι∆ 9:8Γ:6Η>Χ< 86Ε>Ι6Α

ϑΙ>Α>Ο6Ι>∆Χ 6Χ9 ΕΓ∆9ϑ8Ι>Κ>ΙΝ 6Η Λ:ΑΑ 6Η Ι∆ ;6ΗΙ:Γ ΕΓ>8: >Χ8Γ:6Η:Η ;∆Γ >ΧΚ:ΗΙΒ:ΧΙ

<∆∆9Η Ι=6Χ ;∆Γ Β6Χϑ;68ΙϑΓ>Χ< ∆ϑΙΕϑΙ. ∀:ΧΑ:Ν (1989) 6ΕΕΑ>:Η Ι=: 6ΕΕΓ∆68=

7Ν 1:>ΗΗ≅∆Ε; (1979) Ι∆ /% Φϑ6ΓΙ:ΓΑΝ 96Ι6 Η=∆Λ>Χ< 6 ΘΚ: Ε:Γ 8:ΧΙ Ε:Γ 6ΧΧϑΒ

;6ΑΑ >Χ Ι=: Χ:Ι ΕΓ∆ΘΙ Γ6Ι: 9ϑ: Ι∆ 9:8Α>Χ:Η >Χ Ι=: ΕΓ∆ΘΙ Η=6Γ:, >Χ 86Ε>Ι6Α ΕΓ∆-

9ϑ8Ι>Κ>ΙΝ 6Χ9 >Χ 86Ε68>ΙΝ ϑΙ>Α>Ο6Ι>∆Χ. ∀: 6ΑΗ∆ ΘΧ9Η Ι=6Ι 86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ

6ΧΙ>8>Ε6Ι:Η Ι=: :8∆Χ∆Β>8 8Ν8Α: 6Η 6 Γ:ΗϑΑΙ ∆; 8=6Χ<:Η >Χ >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ.

∋∆Γ:Ι∆Χ (1991) Γ:Η∆ΓΙΗ Ι∆ Γ:<Γ:ΗΗ>∆Χ 6Χ6ΑΝΗ>Η Ι∆ ΗΙϑ9Ν Ι=: 8∆ΓΓ:Α6Ι>∆Χ ∆; Ι=:

ΕΓ∆ΘΙ Γ6Ι: Λ>Ι= Κ6Γ>∆ϑΗ :8∆Χ∆Β>8 Κ6Γ>67Α:Η ∆Χ /% 96Ι6 ;Γ∆Β 1957 Ι∆ 1985.

∀>Η ΘΧ9>Χ<Η 6Γ: Ι=6Ι Ι=: Γ6Ι>∆ ∆; <Γ∆ΗΗ ΕΓ∆ΘΙΗ ∆Κ:Γ Χ:Ι 86Ε>Ι6Α ΗΙ∆8≅ >Η Χ:<-

6Ι>Κ:ΑΝ 8∆ΓΓ:Α6Ι:9 Λ>Ι= ϑΧ:ΒΕΑ∆ΝΒ:ΧΙ (6 Β:6ΗϑΓ: ∆; ΥΙ=: Γ:Η:ΓΚ: 6ΓΒΝ ∆;

Α67∆ϑΓς), Ι=: Ι6Μ Γ6Ι: 6Χ9 Ι=: >ΒΕ∆ΓΙ/∆ϑΙΕϑΙ Γ6Ι>∆ (6 Β:6ΗϑΓ: ∆; :ΜΕ∆ΗϑΓ:

Ι∆ >ΧΙ:ΓΧ6Ι>∆Χ6Α 8∆ΒΕ:Ι>Ι>∆Χ). C∆8≅Η=∆ΙΙ :Ι 6Α. (1995) 8∆ΑΑ:8Ι /% 96Ι6 ;Γ∆Β

1855 Ι∆ 1938 6Χ9 ;Γ∆Β 1949 Ι∆ 1989. .=:Ν 9>ΗΙ>Χ<ϑ>Η= 7:ΙΛ::Χ ΕΓ∆9ϑ8Ι>Κ:

6Χ9 ϑΧ-ΕΓ∆9ϑ8Ι>Κ: Η:8Ι∆ΓΗ, Ι=: ;∆ΓΒ:Γ ∆Χ:Η 7:>Χ< A<Γ>8ϑΑΙϑΓ:,  ∆Γ:ΗΙΓΝ 6Χ9

 >Η=>Χ<; ∋>Χ>Χ< 6Χ9 +ϑ6ΓΓΝ>Χ<; ∋6Χϑ;68ΙϑΓ>Χ<; C∆ΧΗΙΓϑ8Ι>∆Χ; !6Η, EΑ:8-

ΙΓ>8>ΙΝ 6Χ9 16Ι:Γ; .Γ6ΧΗΕ∆ΓΙ 6Χ9 C∆ΒΒϑΧ>86Ι>∆ΧΗ. .=:>Γ ΘΧ9>Χ<Η 9>Ζ:Γ >Χ

9>Ζ:Γ:ΧΙ Ι>Β: Ε:Γ>∆9Η.  Γ∆Β 1855 Ι∆ 1938 Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε-

>Ι6Α Λ6Η ;6ΑΑ>Χ< 6Χ9 Ι=: ΕΓ∆ΘΙ Γ6Ι: Γ>Η>Χ<.  Γ∆Β 1949 Ι∆ 1979 Ι=: 8∆ΧΙΓ6ΓΝ

=6ΕΕ:Χ:9, Λ=>Α: ;Γ∆Β 1979 Ι∆ 1989 86Ε>Ι6Α ΕΓ∆ΘΙ67>Α>ΙΝ Λ6Η Γ:ΗΙ∆Γ:9 Β6>ΧΑΝ

Ι=6Χ≅Η Ι∆ 6 9:8Α>Χ: >Χ Ι=: Α67∆ϑΓ Η=6Γ: ∆; >Χ8∆Β:. ∋6Χ>6Ι>Η (1996) 8Γ>Ι>8>Ο:Η

Ι=>Η ΗΙϑ9Ν 6Η >Ι 9∆:Η Χ∆Ι ;ϑΑΑΝ 8∆Χ;∆ΓΒ Ι∆ Ι=: Β:Ι=∆9 ΕΓ∆Ε∆Η:9 7Ν −=6>≅=

6Χ9 .∆Χ6≅ (1994).
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A Ι6Χ<:ΧΙ>6Α ΗΙΓ:6Β ∆; Α>Ι:Γ6ΙϑΓ: >Η Ι=: ∆Χ: 8∆Χ8:ΓΧ>Χ< Λ6<:-ΕΓ∆ΘΙ 8ϑΓΚ:Η,

Λ=>8= 6Γ: 6 Ι∆∆Α Ι∆ ΗΙϑ9Ν Λ=:Ι=:Γ Ι:8=Χ>86Α 8=6Χ<: Γ:ΗϑΑΙΗ >Χ 6Χ :Χ=6Χ8:Β:ΧΙ

∆; 86Ε>Ι6Α ΕΓ∆9ϑ8Ι>Κ>ΙΝ, ∆; Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ, ∆; 7∆Ι= ∆Γ >Χ 6Χ >Χ8Γ:6Η: >Χ

Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ 6Χ9 6 Γ:9ϑ8Ι>∆Χ ∆; 86Ε>Ι6Α ΕΓ∆9ϑ8Ι>Κ>ΙΝ. #Χ Ι=>Η Α6ΗΙ 86Η:,

Ι:8=Χ>86Α 8=6Χ<: >Η Η6>9 Ι∆ =6Κ: 6 ∋6ΓΜ>6Χ 7>6Η. )8=∆6 (1989) 9:Γ>Κ:Η Ι=:Η:

8ϑΓΚ:Η ;Γ∆Β >ΧΕϑΙ-∆ϑΙΕϑΙ Ι67Α:Η ;∆Γ Ι=: /− :8∆Χ∆ΒΝ ;Γ∆Β 1947 Ι∆ 1972. .=:

ΕΓ∆ΘΙ Γ6Ι: Λ6Η ;∆ϑΧ9 Ι∆ 7: Γ∆ϑ<=ΑΝ ΗΙ67Α: 6Γ∆ϑΧ9 20%.

∋>8=Α (1991) ;∆8ϑΗ:Η ∆Χ /− Β6Χϑ;68ΙϑΓ>Χ< ;Γ∆Β 1948 Ι∆ 1987, >ΧΙΓ∆9ϑ8-

>Χ< Ι=: 8∆Χ8:ΕΙ ∆; Ι6ϑΙ∆Α∆<>86Α Λ6<:-ΕΓ∆ΘΙ 8ϑΓΚ:Η, 9:Γ>Κ:9 ;Γ∆Β Ι=: Χ6Ι>∆Χ6Α

688∆ϑΧΙ>Χ< >9:ΧΙ>ΙΝ :Φϑ6Ι>Χ< Ι∆Ι6Α >Χ8∆Β: Ι∆ Ι=: ΗϑΒ ∆; Λ6<:Η 6Χ9 ΕΓ∆ΘΙΗ.

1>Ι= 6 ;:Λ 6Α<:7Γ6>8 Β6Χ>ΕϑΑ6Ι>∆ΧΗ, ∆Χ: 86Χ Γ:ΛΓ>Ι: Ι=>Η >9:ΧΙ>ΙΝ 6Η

! =
#

n
� r0

k

n
(1)

Λ=:Γ: ! >Η Ι=: 6Κ:Γ6<: Γ:6Α Λ6<:, n >Η Ι=: ΧϑΒ7:Γ ∆; Λ∆Γ≅:ΓΗ, r0 >Η Ι=: ΕΓ∆ΘΙ

Γ6Ι: 9:ΕϑΓ6Ι:9 ;Γ∆Β Ι=: Γ:Α6Ι>Κ: 9ΝΧ6Β>8Η ∆; Ι=: <:Χ:Γ6Α Α:Κ:Α ∆; ΕΓ>8:Η 6Χ9

∆; Ι=: ΕΓ>8:Η ∆; 86Ε>Ι6Α <∆∆9Η (>Ι >Η 9:Ρ6Ι:9 7Ν Ι=: !D∗ 9:Ρ6Ι∆Γ 6Χ9 >ΧΡ6Ι:9

7Ν 86Ε>Ι6Α 9:Ρ6Ι∆Γ), k >Η Ι=: Γ:6Α Χ:Ι 86Ε>Ι6Α ΗΙ∆8≅ 6Χ9 # >Η Γ:6Α >Χ8∆Β:. !:∆-

Β:ΙΓ>86ΑΑΝ, Ι=>Η :Φϑ6Ι>∆Χ >Η 6 Α>Χ: >Χ Ι=: ΗΕ68: (r0,!) =6Κ>Χ< 6Η >ΧΙ:Γ8:ΕΙΗ, ∆Χ

Ι=: Κ:ΓΙ>86Α 6Μ>Η, y
n
6Χ9, ∆Χ Ι=: =∆Γ>Ο∆ΧΙ6Α 6Μ>Η, y

k
(Λ=>8= >Η Ι=: Β6Μ>ΒϑΒ Γ6Ι:

∆; ΕΓ∆ΘΙ) 6Χ9 6Η ΗΑ∆Ε: Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆. .:8=Χ∆Α∆<>86Α ΕΓ∆<Γ:ΗΗ Λ>ΑΑ

7: Α67∆ϑΓ Η6Κ>Χ< >; Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ >Χ8Γ:6Η:Η 6Χ9 86Ε>Ι6Α Η6Κ>Χ< >; 86Ε>-

Ι6Α ΕΓ∆9ϑ8Ι>Κ>ΙΝ >Χ8Γ:6Η:Η. A88∆Γ9>Χ< Ι∆ ∋>8=Α (1991) Ι:8=Χ∆Α∆<>86Α ΕΓ∆<Γ:ΗΗ
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=69 6 ∋6ΓΜ>6Χ 7>6Η >Χ Η∆Β: Ε:Γ>∆9Η 7:ΙΛ::Χ 1948 6Χ9 1987. ∋>Μ:9 :Κ>9:Χ8:

Γ:<6Γ9>Χ< 6 ∋6ΓΜ>6Χ 7>6Η >Χ Ι:8=Χ>86Α 8=6Χ<: Λ6Η ;∆ϑΧ9 6ΑΗ∆ >Χ ∋6ΓΦϑ:ΙΙ>

(2003) ∆Χ8: 6Χ6ΑΝΗ>Χ< 96Ι6 ;∆Γ Κ6Γ>∆ϑΗ 8∆ϑΧΙΓ>:Η ;Γ∆Β Ι=: ∗:ΧΧ 1∆ΓΑ9 .67Α:Η

;Γ∆Β 1964 Ι∆ 1990.  :ΓΓ:ΙΙ> (2008) :ΜΕΑ∆Γ:Η Ι=: Ε6ΙΙ:ΓΧΗ ∆; Ι:8=Χ>86Α 8=6Χ<:

:ΜΕ:Γ>:Χ8:9 7Ν 6 Η:Ι ∆; 18 >Χ9ϑΗΙΓ>6Α>Ο:9 :8∆Χ∆Β>:Η ;Γ∆Β 1961 Ι∆ 2005 6Χ9

>Χ Ι=: #Ι6Α>6Χ Β6Χϑ;68ΙϑΓ>Χ< Η:8Ι∆Γ ;Γ∆Β 1951 Ι∆ 2003. .=: :Κ∆ΑϑΙ>∆Χ ∆;

Ι:8=Χ>86Α 8=6Χ<: >Η ;∆ϑΧ9 Ι∆ 7: ϑΧ:Κ:Χ, 7ϑΙ 6 ∋6ΓΜ>6Χ 7>6Η ΕΓ:Κ6>ΑΗ 9ϑΓ>Χ<

Ε:Γ>∆9Η ∆; ΗΑ∆Λ ∆ϑΙΕϑΙ <Γ∆ΛΙ=. #Χ #Ι6Α>6Χ Β6Χϑ;68ΙϑΓ>Χ< Ι=: ΕΓ∆ΘΙ Γ6Ι: Λ6Η

9:8Α>Χ>Χ<.

3 Acc).(−∃(∀ !+a∋ 0)+%, d 2(∃−∃)( )! /a+∃-

ab& , a(d da−a ,).+c ,

)ϑΓ 96Ι6 Η∆ϑΓ8:Η 6Γ: Ι=: −.A( )ECD 96Ι676Η: 6Χ9 Ι=: Χ6Ι>∆Χ6Α 688∆ϑΧΙΗ

∆; Ι=: 8∆ϑΧΙΓ>:Η 8∆ΧΗ>9:Γ:9.  Γ∆Β Ι=: ;∆ΓΒ:Γ ∆Χ:, Λ: Ι6≅: Ι=: ;∆ΑΑ∆Λ>Χ< Κ6Γ>-

67Α:Η: <Γ∆ΗΗ ∆ϑΙΕϑΙ >Χ 8ϑΓΓ:ΧΙ ΕΓ>8:Η (∗,)D), <Γ∆ΗΗ ∆ϑΙΕϑΙ 9:Ρ6Ι∆Γ (∗,D∗),

Α67∆ϑΓ 8∆ΗΙΗ (&AB,), Ι=: ΧϑΒ7:Γ ∆; Ε:ΓΗ∆ΧΗ :Χ<6<:9 >Χ ΕΓ∆9ϑ8Ι>∆Χ (E∋∗(),

Ι=: ΧϑΒ7:Γ ∆; :ΒΕΑ∆Ν::Η (E∋∗E), Ι=: <Γ∆ΗΗ ∆Ε:Γ6Ι>Χ< ΗϑΓΕΑϑΗ 6Χ9 Β>Μ:9 >Χ-

8∆Β: (!)∗−), Ι=: Χ:Ι ∆Ε:Γ6Ι>Χ< ΗϑΓΕΑϑΗ 6Χ9 Β>Μ:9 >Χ8∆Β: (()∗−).  Γ∆Β

Ι=: Α6ΙΙ:Γ ∆Χ:Η, Λ: Ι6≅: Ι=: Χ:Ι 6Χ9 <Γ∆ΗΗ ΗΙ∆8≅Η ∆; 86Ε>Ι6Α 6Ι 8ϑΓΓ:ΧΙ Γ:ΕΑ68:-

Β:ΧΙ 8∆ΗΙ (Γ:ΗΕ:8Ι>Κ:ΑΝ (E.% 6Χ9 !,)−−%) 6Χ9 Ι=:>Γ 9:Ρ6Ι:9 8∆ϑΧΙ:ΓΕ6ΓΙΗ

((E.%, 6Χ9 !,)−−%,).

A;Ι:Γ 1∆ΑΖ (2003), Λ: ;∆8ϑΗ ∆Χ Ι=: ΕΓ>Κ6Ι: Η:8Ι∆Γ 6Χ9 Λ: 8∆ΓΓ:8Ι ()∗−

17



6Χ9 !)∗− ;∆Γ Ι=: >Χ8∆Β: ∆; Ι=: Η:Α;-:ΒΕΑ∆Ν:9 6Η ;∆ΑΑ∆ΛΗ:

GOPS0 = GOPS � (LABR=EMPE) � (EMPN � EMPE)

NOPS0 = NOPS � (LABR=EMPE) � (EMPN � EMPE)

()∗−Τ6Χ9 !)∗−Τ6Γ: ∆ϑΓ ΙΛ∆ Β:6ΗϑΓ:Η ∆; Ι∆Ι6Α ΕΓ∆ΘΙΗ ( �).

AΗ 6 Β6ΙΙ:Γ ∆; 8∆ΧΗ:Φϑ:Χ8: Ι=: Ι∆Ι6Α Λ6<: 7>ΑΑ (!n), Ι=: Χ6Ι>∆Χ6Α Χ:Ι 6Χ9

<Γ∆ΗΗ >Χ8∆Β:Η (Γ:ΗΕ:8Ι>Κ:ΑΝ ((# 6Χ9 !(#) 6Γ: 8∆ΒΕϑΙ:9 6Η

!n = LABR + (LABR=EMPE) � (EMPN � EMPE)

GNI = GOPS0+ !n

NNI = NOPS0+ !n

A<<Γ:<6Ι: Κ6Γ>67Α:Η Λ:Γ: 8∆ΒΕϑΙ:9 6Η ΗϑΒΗ ∆; Η:8Ι∆Γ6Α ∆Χ:Η.

)ϑΓ 6Χ6ΑΝΗ>Η 8∆Χ8:ΓΧΗ Ι=: ;∆ΑΑ∆Λ>Χ< Η:8Ι∆ΓΗ: A<Γ>8ϑΑΙϑΓ:, ∀ϑΧΙ>Χ<,  ∆Γ:ΗΙΓΝ

6Χ9  >Η=>Χ<; ∋>Χ>Χ< 6Χ9 +ϑ6ΓΓΝ>Χ<;  ∆∆9 ΕΓ∆9ϑ8ΙΗ, 7:Κ:Γ6<:Η 6Χ9 Ι∆7688∆;

.:ΜΙ>Α:Η, Ι:ΜΙ>Α: ΕΓ∆9ϑ8ΙΗ, Α:6Ι=:Γ 6Χ9 ;∆∆ΙΛ:6Γ; 1∆∆9 6Χ9 ΕΓ∆9ϑ8ΙΗ ∆; Λ∆∆9
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6Χ9 8∆Γ≅; ∗ϑΑΕ, Ε6Ε:Γ, Ε6Ε:Γ ΕΓ∆9ϑ8ΙΗ, ΕΓ>ΧΙ>Χ< 6Χ9 Εϑ7Α>Η=>Χ<; C=:Β>86Α,

Γϑ77:Γ, ΕΑ6ΗΙ>8Η 6Χ9 ;ϑ:Α ΕΓ∆9ϑ8ΙΗ; )Ι=:Γ Χ∆Χ-Β:Ι6ΑΑ>8 Β>Χ:Γ6Α ΕΓ∆9ϑ8ΙΗ; B6-

Η>8 Β:Ι6ΑΗ 6Χ9 ;67Γ>86Ι:9 Β:Ι6Α ΕΓ∆9ϑ8ΙΗ; ∋68=>Χ:ΓΝ 6Χ9 :Φϑ>ΕΒ:ΧΙ; .Γ6ΧΗ-

Ε∆ΓΙ :Φϑ>ΕΒ:ΧΙ; ∋6Χϑ;68ΙϑΓ>Χ< Χ.:.8.; EΑ:8ΙΓ>8>ΙΝ, !6Η 6Χ9 16Ι:Γ ΗϑΕΕΑΝ;

C∆ΧΗΙΓϑ8Ι>∆Χ; 1=∆Α:Η6Α: 6Χ9 ,:Ι6>Α .Γ69:, ,:ΗΙ6ϑΓ6ΧΙΗ 6Χ9 ∀∆Ι:ΑΗ; .Γ6ΧΗ-

Ε∆ΓΙ, −Ι∆Γ6<: 6Χ9 C∆ΒΒϑΧ>86Ι>∆Χ;  >Χ6Χ8:, #ΧΗϑΓ6Χ8:, ,:6Α EΗΙ6Ι: 6Χ9 BϑΗ>-

Χ:ΗΗ −:ΓΚ>8:Η. .=: Α:Κ:Α ∆; 6<<Γ:<6Ι>∆Χ, Κ:ΓΝ Η>Β>Α6Γ Ι∆ Ι=6Ι 69∆ΕΙ:9 >Χ 1∆ΑΖ

(2003), >Η 9>8Ι6Ι:9 7Ν Ι=: Χ:8:ΗΗ>ΙΝ ∆; Β:Γ<>Χ< Ι=: 96Ι6 ΕΓ∆9ϑ8:9 7Ν Ι=:

)ECD Λ>Ι= Ι=∆Η: ΕΓ∆9ϑ8:9 7Ν Χ6Ι>∆Χ6Α ΗΙ6Ι>ΗΙ>86Α ∆Ψ 8:Η.

4 L)(∀-+.( −+ (d, ∃( a∀∀+ ∀a− ∗+)2− +a− ,

 ><ϑΓ: 1 Η=∆ΛΗ Ι=: ΙΓ:Χ9Η >Χ Ι=: Χ:Ι 6Χ9 >Χ Ι=: <Γ∆ΗΗ ΕΓ∆ΘΙ Γ6Ι:Η ;∆Γ #Ι6ΑΝ,

D:ΧΒ6Γ≅ 6Χ9  >ΧΑ6Χ9. 1: 8∆ΧΗ>9:Γ 7∆Ι= <Γ∆ΗΗ 6Χ9 Χ:Ι ΕΓ∆ΘΙ Γ6Ι:Η Ω8∆Β-

ΕϑΙ:9 6Η !)∗−Τ/!,)−−% 6Χ9 ()∗−Τ/(E.% - 7:86ϑΗ:, 6;Ι:Γ 1∆ΑΖ (2003),

Λ: Λ6ΧΙ Ι∆ 8=:8≅ Ι=6Ι 86Ε>Ι6Α 9:ΕΓ:8>6Ι>∆Χ 9>9 Χ∆Ι =6Κ: Η∆ Β6Γ≅:9 6Χ >ΒΕ68Ι

∆Χ ΕΓ∆ΘΙΗ 6Χ9 86Ε>Ι6Α Ι∆ 8=6Χ<: Ι=: ∆Κ:Γ6ΑΑ ΙΓ:Χ9 ∆; ΕΓ∆ΘΙ Γ6Ι:Η. AΑΑ >Χ 6ΑΑ,

Ι=: Η:Γ>:Η Ι:Χ9 Ι∆ Β∆Κ: Ι∆<:Ι=:Γ, =6Κ>Χ< 6 8∆ΓΓ:Α6Ι>∆Χ ∆; 0.93 >Χ D:ΧΒ6Γ≅,

0.995 >Χ  >ΧΑ6Χ9 6Χ9 0.998 >Χ #Ι6ΑΝ.

 ∆Γ D:ΧΒ6Γ≅ Χ∆ ΗΕ:8>Θ8 ΙΓ:Χ9 86Χ 7: 9:Ι:8Ι:9.  Γ∆Β 1970 Ι∆ 2006 Ι=: Χ:Ι

6Χ9 <Γ∆ΗΗ ΕΓ∆ΘΙ Γ6Ι:Η Β∆Κ:9 ϑΕ 6Χ9 9∆ΛΧ 6Γ∆ϑΧ9 Γ:ΗΕ:8Ι>Κ:ΑΝ 4.5% 6Χ9 5.5%.

#Χ #Ι6ΑΝ 6Χ9  >ΧΑ6Χ9 ΙΛ∆ Ε=6Η:Η 6Γ: 9>Η8:ΓΧ>7Α: Β∆Γ: ∆Γ Α:ΗΗ 8∆>Χ8>9>Χ< Λ>Ι=

Ι=∆Η: ∆; Ι=: :8∆Χ∆Β>8 8Ν8Α:. #Χ Ι=: ;∆ΓΒ:Γ 8∆ϑΧΙΓΝ, ΕΓ∆ΘΙ Γ6Ι:Η 9:8Α>Χ:9 >Χ
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Ι=: ΘΓΗΙ =6Α; ∆; Ι=: 1980Η, 1990Η 6Χ9 ;Γ∆Β 2002 Ι∆ 2007, Λ=>Α: Ι=:Ν >Χ8Γ:6Η:9

>Χ Ι=: Η:8∆Χ9 =6Α; ∆; Ι=: 1980Η 6Χ9 Ι=: 1990Η. #Χ  >ΧΑ6Χ9, ΕΓ∆ΘΙ Γ6Ι:Η Λ:Γ:

ΗΙ67Α: >Χ Ι=: 1980Η, 9>ΕΕ>Χ< >Χ Ι=: :6ΓΑΝ 1990Η. .=:Ν Λ:Γ: Ηϑ7Η:Φϑ:ΧΙΑΝ

8=6Γ68Ι:Γ>Ο:9 7Ν 6Χ >Χ8Γ:6Η>Χ< ΙΓ:Χ9 ϑΧΙ>Α 2001. A;Ι:ΓΛ6Γ9Η Χ:Ι ΕΓ∆ΘΙ Γ6Ι:

ΗΙ67>Α>Ο:9 6Γ∆ϑΧ9 9% 6Χ9 <Γ∆ΗΗ ΕΓ∆ΘΙ Γ6Ι: 6Γ∆ϑΧ9 8%.

.=: Β∆Κ:Β:ΧΙΗ ∆; ΕΓ∆ΘΙ Η=6Γ:Η ∆; >Χ8∆Β: - 8∆ΒΕϑΙ:9 6Η !)∗−Τ/!(#

6Χ9 ()∗−Τ/((# - Β>ΓΓ∆Γ:9 Ι=∆Η: ∆; ΕΓ∆ΘΙ Γ6Ι:Η 6Η Η=∆Λ:9 >Χ  ><ϑΓ: 2, 7ϑΙ,

Λ=>Α: ;∆Γ  >ΧΑ6Χ9 6Χ9 #Ι6ΑΝ, ΕΓ∆ΘΙ Η=6Γ:Η Λ:Γ: Βϑ8= =><=:Γ 6Ι Ι=: :Χ9 ∆; Ι=:

Ε:Γ>∆9 ∆; ∆7Η:ΓΚ6Ι>∆Χ, >Χ D:ΧΒ6Γ≅ Ι=:Ν Λ:Γ: Β∆Γ: ΗΙ67Α:. !>Κ:Χ Ι=6Ι Χ:Ι

6Χ9 <Γ∆ΗΗ ΕΓ∆ΘΙ Γ6Ι:Η (Η=6Γ:Η) 9∆ Χ∆Ι Η=∆Λ Ι∆ Β∆Κ: 9>Ζ:Γ:ΧΙΑΝ, Λ: Λ>ΑΑ ∆ΧΑΝ

;∆8ϑΗ ∆Χ Ι=: ;∆ΓΒ:Γ ∆Χ:Η >Χ Ι=: Γ:ΗΙ ∆; Ι=: Ε6Ε:Γ.

#Χ ∆Γ9:Γ Ι∆ Η=:9 ;ϑΓΙ=:Γ Α><=Ι ∆Χ Ι=: 9ΝΧ6Β>8Η ∆; Ι=: 6<<Γ:<6Ι: Χ:Ι ΕΓ∆ΘΙ

Γ6Ι: Λ: Λ>ΑΑ Β6≅: ϑΗ: ∆; ΙΛ∆ Ε∆ΕϑΑ6Γ 9:8∆ΒΕ∆Η>Ι>∆ΧΗ. #Χ Ι=: ΘΓΗΙ ∆Χ:, Ι=:

9:Κ:Α∆ΕΒ:ΧΙΗ ∆; Ι=: ΕΓ∆ΘΙ Γ6Ι: 6Γ: Ι=: Γ:ΗϑΑΙ ∆; Ι=∆Η: ∆; Ι=: ΕΓ∆ΘΙ Η=6Γ: 6Χ9

∆; Ι=: >ΧΚ:ΓΗ:Η ∆; Ι=: 86Ε>Ι6Α->Χ8∆Β: Γ6Ι>∆ >Χ Γ:6Α Ι:ΓΒΗ 6Χ9 ∆; Ι=: ΕΓ>8: ∆;

86Ε>Ι6Α <∆∆9Η Γ:Α6Ι>Κ: Ι∆ Ι=: 6Κ:Γ6<: ΕΓ>8: Α:Κ:Α (=:Γ: Γ:ΕΓ:Η:ΧΙ:9 7Ν ∗,D∗,

=:Γ:6;Ι:Γ Γ:;:ΓΓ:9 Ι∆ 6Η !D∗ 9:Ρ6Ι∆Γ):

r =
�

pkK
=

�

pk#

py
pk

#

k
(2)

Λ=:Γ: py >Η Ι=: >ΧΚ:ΓΗ: ∆; Ι=: !D∗ 9:Ρ6Ι∆Γ, pk >Η Ι=: >ΧΚ:ΓΗ: ∆; Ι=: 86Ε>Ι6Α

ΕΓ>8: 9:Ρ6Ι∆Γ ((E.%/(E.%,), # >Η Γ:6Α >Χ8∆Β: (((#) 6Χ9 k >Η Ι=: Γ:6Α

86Ε>Ι6Α ΗΙ∆8≅ ((E.%,).
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#Χ 6ΑΑ Ι=: Ι=Γ:: 8∆ϑΧΙΓ>:Η 8∆ΧΗ>9:Γ:9, 86Ε>Ι6Α <∆∆9Η 7:86Β: Γ:Α6Ι>Κ:ΑΝ Β∆Γ:

:ΜΕ:ΧΗ>Κ: 9ϑΓ>Χ< Ι=: Ε:Γ>∆9 ∆; ∆7Η:ΓΚ6Ι>∆Χ 6Η py
pk
ΙΓ:Χ9:9 9∆ΛΧΛ6Γ9Η, Λ>Ι=

Ι=: :Μ8:ΕΙ>∆Χ ∆; Ι=: :6ΓΑΝ 1990Η >Χ #Ι6ΑΝ 6Χ9  >ΧΑ6Χ9 Λ=:Χ >Ι :ΜΕ:Γ>Β:ΧΙ:9

6 Ι:ΒΕ∆Γ6ΓΝ =>≅: ( ><ϑΓ: 3). .=: 86Ε>Ι6Α->Χ8∆Β: Γ6Ι>∆, 7∆Ι= >Χ Γ:6Α 6Χ9 >Χ

Χ∆Β>Χ6Α Ι:ΓΒΗ, Λ6Η ΗΙ67Α: >Χ D:ΧΒ6Γ≅. #Χ  >ΧΑ6Χ9 >Ι Λ6Η ΗΙ67Α: ϑΧΙ>Α Ι=:

Β>9-:><=Ι>:Η, >Χ8Γ:6Η>Χ< ϑΧΙ>Α Ι=: :6ΓΑΝ 1990Η 6Χ9 9:8Α>Χ>Χ< Ι=:Γ:6;Ι:Γ. #Χ

#Ι6ΑΝ, >ΧΗΙ:69 >Ι Λ6Η 9:8Α>Χ>Χ< ϑΧΙ>Α Ι=: Α6Ι: 1980Η, >Χ8Γ:6Η>Χ< ϑΧΙ>Α Ι=: Β>9

1990Η, ΗΙ67Α: ϑΧΙ>Α 2001, Λ=:Χ >Ι ΗΙ6ΓΙ:9 Ι∆ >Χ8Γ:6Η: Η=6ΓΕΑΝ. AΑΑ >Χ 6ΑΑ, >Ι >Η

Ε∆ΗΗ>7Α: Ι∆ ΗΙ6Ι: Ι=6Ι >Χ8∆Β: Ε:Γ ϑΧ>Ι ∆; 86Ε>Ι6Α 6Χ9 Ι=: ΕΓ∆ΘΙ Η=6Γ: Ι:Χ9:9

Ι∆ 8∆ΧΙΓ>7ϑΙ: >Χ 6 Η>Β>Α6Γ Λ6Ν Ι∆ 8=6Χ<:Η >Χ ΕΓ∆ΘΙ Γ6Ι:Η, Β:6Χ>Χ< Ι=6Ι Λ=:Χ

>Χ8∆Β: Ε:Γ ϑΧ>Ι ∆; 86Ε>Ι6Α Λ6Η >Χ8Γ:6Η>Χ< (9:8Γ:6Η>Χ<) 6ΑΗ∆ 6 <Γ:6Ι:Γ (ΗΒ6ΑΑ:Γ)

;Γ68Ι>∆Χ ∆; Ι=>Η >Χ8∆Β: Λ6Η 688Γϑ>Χ< Ι∆ ΕΓ∆ΘΙΗ.

.=: Η:8∆Χ9 9:8∆ΒΕ∆Η>Ι>∆Χ Λ: 8∆ΧΗ>9:Γ >Η Ι=: ;∆ΑΑ∆Λ>Χ<

r =
�

pkk
=
�

!n

!n

pkk
=
�

�
(3)

Λ=:Γ: � >Η Ι=: Γ6Ι>∆ ∆; Ι∆Ι6Α ΕΓ∆ΘΙΗ Ι∆ Ι∆Ι6Α Λ∆Γ≅:ΓΗΤ8∆ΒΕ:ΧΗ6Ι>∆Χ 6Χ9 � >Η

Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α ΩΙ=: Γ6Ι>∆ ∆; Χ∆Β>Χ6Α 86Ε>Ι6Α 6Χ9 Ι=: Ι∆Ι6Α

Λ6<: 7>ΑΑ. � 6Χ9 � 86Χ 7: ;ϑΓΙ=:Γ 9:8∆ΒΕ∆Η:9 6Η ;∆ΑΑ∆ΛΗ:

� =
�

!n
=
py#

!n
� 1 =

�
y

n

�
h�

w
pc

��
pc
py

�i � 1 (4)
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� =

�
k

n

��pk
!

�
(5)

Λ=:Γ: #=n >Η Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ, pc >Η Ι=: 8∆ΧΗϑΒ:Γ ΕΓ>8: >Χ9:Μ (C∗#), !=pc

>Η Ι=: 6Κ:Γ6<: Χ∆Β>Χ6Α Λ6<: 9:Ρ6Ι:9 7Ν C∗#, pc=py >Η Ι=: Γ6Ι>∆ ∆; Ι=: C∗#

Ι∆ Ι=: >ΧΚ:ΓΗ: ∆; Ι=: !D∗ 9:Ρ6Ι∆Γ, k=n >Η Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆ 6Χ9 pk=!

>Η Ι=: Γ:Α6Ι>Κ: ϑΧ>Ι 8∆ΗΙ ∆; 86Ε>Ι6Α 6Χ9 Α67∆ϑΓ.

.=: Ε>8ΙϑΓ: :Β:Γ<>Χ< ;Γ∆Β  ><ϑΓ: 4 >Η Γ6Ι=:Γ 8Α:6Γ-8ϑΙ. &67∆ϑΓ ΕΓ∆9ϑ8-

Ι>Κ>ΙΝ Β6Γ≅:9ΑΝ ∆ϑΙΗΙΓ>ΕΕ:9 Α67∆ϑΓ 6Κ:Γ6<: Γ:6Α 8∆ΒΕ:ΧΗ6Ι>∆Χ, Β∆Γ: Ι=6Χ

∆ΖΗ:ΙΙ>Χ< Ι=: Γ>Η: >Χ Ι=: C∗#/!D∗ 9:Ρ6Ι∆Γ Γ6Ι>∆ <>Κ:Χ Ι=6Ι 8∆ΒΕ6Γ>Χ< Ι=:

Α6ΗΙ Ν:6Γ ∆; ∆7Η:ΓΚ6Ι>∆Χ Ι∆ Ι=: ΘΓΗΙ ∆Χ: � >Χ8Γ:6Η:9 7Ν 7% >Χ D:ΧΒ6Γ≅, 7Ν

386% >Χ  >ΧΑ6Χ9 6Χ9 7Ν 25% >Χ #Ι6ΑΝ. ∀∆Λ:Κ:Γ, 6Η Η=∆Λ:9 7Ν  ><ϑΓ: 5, ∆ΧΑΝ

>Χ  >ΧΑ6Χ9 Ι=>Η ΙΓ:Χ9 Λ6Η Χ∆Ι ∆ΖΗ:Ι 7Ν 6 Γ>Η: >Χ �. #Χ #Ι6ΑΝ 6Χ9 >Χ D:ΧΒ6Γ≅,

Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α >Χ8Γ:6Η:9 7:86ϑΗ: ∆; 6Χ ϑΕΛ6Γ9 ΙΓ:Χ9 >Χ

Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆, Χ∆Ι 8∆ΒΕ:ΧΗ6Ι:9 7Ν Ι=: 9:8Α>Χ: >Χ pk=!. #Χ  >ΧΑ6Χ9,

>ΧΗΙ:69, Ι=: >Χ8Γ:6Η: >Χ k=n 86Β: Ι∆ 6 =6ΑΙ >Χ Ι=: :6ΓΑΝ 1990Η 6Χ9 � ΗΙ6ΓΙ:9

Ι∆ 9:8Α>Χ:.

A Ε:8ϑΑ>6Γ>ΙΝ Ι∆ ΗΙΓ:ΗΗ >Η Ι=6Ι >Χ #Ι6ΑΝ, Β∆Γ: Ι=6Χ >Χ Ι=: ∆Ι=:Γ 8∆ϑΧΙΓ>:Η,

Ι=: ΕΓ∆ΘΙΗ/Λ6<:Η Γ6Ι>∆ 6Χ9 Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α Ι:Χ9:9 Ι∆ ∆ΖΗ:Ι

:68= ∆Ι=:Γ, Χ∆ΙΛ>Ι=ΗΙ6Χ9>Χ< Ι=6Ι Ι=: ;∆ΓΒ:Γ ∆Χ: Λ6Η >Χ <:Χ:Γ6Α Β∆Κ>Χ< >Χ

Ι=: ∆ΕΕ∆Η>Ι: 9>Γ:8Ι>∆Χ Ι=6Χ Ι=: Γ:Α6Ι>Κ: ϑΧ>Ι 8∆ΗΙ ∆; ΕΓ∆9ϑ8Ι>∆Χ >ΧΕϑΙΗ. .=>Η

>Η 7:86ϑΗ: 6Ι Ι=: Ι>Β: Λ=:Χ ΕΓ∆ΘΙΗ Λ:Γ: >Χ8Γ:6Η>Χ< 8∆ΒΕ6Γ:9 Ι∆ Ι=: Ι∆Ι6Α

Λ6<: 7>ΑΑ, Ι=: :8∆Χ∆ΒΝ Λ6Η Η=>;Ι>Χ< Ι∆ Β∆Γ: 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: Ι:8=Χ>Φϑ:Η 6Η
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Λ:ΑΑ.

.∆ ;ϑΓΙ=:Γ >ΧΚ:ΗΙ><6Ι: Ι=: Η∆ϑΓ8:Η ∆; Ι=: 9ΝΧ6Β>8Η ∆; Χ:Ι ΕΓ∆ΘΙ Γ6Ι:Η

∆; Ι=: 8∆ϑΧΙΓ>:Η 8∆ΧΗ>9:Γ:9, Λ: ;∆ΑΑ∆Λ 1∆ΑΖ (2003) 6Χ9 Λ: 9:8∆ΒΕ∆Η: Ι=:

Ε:Γ8:ΧΙ6<: 8=6Χ<:Η ∆; Ι=: ΕΓ∆ΘΙ Γ6Ι:Η, ΘΓΗΙ, >ΧΙ∆ Ι=: Ε:Γ8:ΧΙ6<: 8=6Χ<:Η

∆; Ι=: >Χ8∆Β:-86Ε>Ι6Α Γ6Ι>∆, ∆; Ι=: ΕΓ∆ΘΙ Η=6Γ: 6Χ9 ∆; Ι=: Γ:Α6Ι>Κ: !D∗-

86Ε>Ι6Α 9:Ρ6Ι∆Γ, 6Χ9, Ι=:Χ, >ΧΙ∆ Ι=∆Η: ∆; Ι=: ΕΓ∆ΘΙΗ/Λ6<:Η Γ6Ι>∆ 6Χ9 ∆; Ι=:

∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α. D:Ι6>Α:9 86Α8ϑΑ6Ι>∆ΧΗ 6Γ: ΕΓ:Η:ΧΙ:9 >Χ Ι=:

AΕΕ:Χ9>Μ, 7ϑΙ >Χ <:Χ:Γ6Α Λ: Γ:ΑΝ ∆Χ Ι=: ;68Ι Ι=6Ι >; # = ab, Ι=:Χ #t=2�#t=1 =

a�(bt=2�bt=1)+b
�(at=2�at=1), Λ=:Γ:  >Η Ι>Β: 6Χ9 ΗΙ6ΓΓ:9 Κ6Γ>67Α:Η 6Γ: Ι>Β:

6Κ:Γ6<:Η. #Χ Η∆ 9∆>Χ<, Λ: 8∆ΧΗ>9:Γ Χ∆Ι ∆ΧΑΝ ∆Κ:Γ6ΑΑ Ε:Γ8:ΧΙ6<: 8=6Χ<:Η, 7ϑΙ

Λ: 6ΑΗ∆ ΙΓΝ Ι∆ >Η∆Α6Ι: Α∆Χ<-ΓϑΧ 9:Κ:Α∆ΕΒ:ΧΙΗ ;Γ∆Β 8Ν8Α>86Α :Ζ:8ΙΗ, 7Ν Η:Α:8Ι>Χ<

Ν:6ΓΗ ΗΑ><=ΙΑΝ 7:Α∆Λ Ι=: Ε:6≅ ∆; Ι=: 7ϑΗ>Χ:ΗΗ 8Ν8Α: - ∆Χ8: 9:ΘΧ>Χ< Γ:8:ΗΗ>∆Χ

Ν:6ΓΗ Ι=∆Η: Λ>Ι= 6Ι Α:6ΗΙ 2 Φϑ6ΓΙ:ΓΗ Λ>Ι= Χ:<6Ι>Κ: !D∗ <Γ∆ΛΙ=2.

,:ΗϑΑΙΗ 6Γ: Η:Ι ∆ϑΙ >Χ .67Α:Η 16-8. #Χ  >ΧΑ6Χ9 Ι=: Γ:-9>ΗΙΓ>7ϑΙ>∆Χ ∆; >Χ8∆Β:

;Γ∆Β Α67∆ϑΓ Ι∆ 86Ε>Ι6Α Λ6Η 7Ν Α6Γ<: Ι=: Β∆ΗΙ >ΒΕ∆ΓΙ6ΧΙ 9Γ>Κ:Γ ∆; Ι=: Χ:Ι

ΕΓ∆ΘΙ Γ6Ι:. )Χ Ι=: ∆Ι=:Γ =6Χ9, >Χ D:ΧΒ6Γ≅ Ι=>Η 9>9 Χ∆Ι =6ΕΕ:Χ >Χ Ι=:

1970Η, Λ=>Α: >Χ Ι=: 1980Η >Χ8∆Β: Λ6Η 9>ΗΙΓ>7ϑΙ:9 ;Γ∆Β 86Ε>Ι6Α Ι∆ Α67∆ϑΓ Η∆

Ι=6Ι Ι=: Γ∆Α:Η ∆; Ι=: ΕΓ∆ΘΙ Η=6Γ: 6Χ9 ∆; Ι=: ΕΓ∆ΘΙΗ/Λ6<:Η Γ6Ι>∆ >Χ 9Γ>Κ>Χ< Ι=:

ΕΓ∆ΘΙ Γ6Ι: Λ:Γ: ∆Κ:Γ6ΑΑ Β∆Γ: ΒϑΙ:9 Ι=6Χ >Χ  >ΧΑ6Χ9. #Χ #Ι6ΑΝ, Ι=: ΕΓ∆ΘΙ Η=6Γ:

6Χ9 Ι=: ΕΓ∆ΘΙΗ/Λ6<:Η Γ6Ι>∆ =69 6 Β>Χ∆Γ Λ:><=Ι >Χ Ι=: :><=Ι>:Η, 6 Β6?∆Γ ∆Χ:

>Χ Ι=: Χ>Χ:Ι>:Η 6Χ9 Ι=:Ν =69 Β∆Γ: ∆Γ Α:ΗΗ Ι=: Η6Β: Λ:><=Ι ∆; Ι:8=Χ∆Α∆<>86Α

9:Κ:Α∆ΕΒ:ΧΙΗ ;Γ∆Β 2003 Ι∆ 2006 6Χ9 >Χ Ι=: Λ=∆Α: ∆; Ι=: Ε:Γ>∆9 8∆ΧΗ>9:Γ:9.

2!D∗ Η:Γ>:Η Λ:Γ: Ι6≅:Χ ;Γ∆Β Ι=: #∋ -# − 96Ι676Η:.
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AΑΑ >Χ 6ΑΑ Ι=: Γ:Α6Ι>Κ: >ΒΕ∆ΓΙ6Χ8: ∆; >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ 6Χ9 Ι:8=Χ∆Α∆<>86Α

9:Κ:Α∆ΕΒ:ΧΙΗ Κ6Γ>:Η ;Γ∆Β 8∆ϑΧΙΓΝ Ι∆ 8∆ϑΧΙΓΝ 6Χ9 ;Γ∆Β Ι>Β: Ε:Γ>∆9 Ι∆ Ι>Β:

Ε:Γ>∆9. ∀∆Λ:Κ:Γ, 6 <:Χ:Γ6Α Ε6ΙΙ:ΓΧ :Β:Γ<:Η ∆Χ8: ;∆8ϑΗ>Χ< ∆Χ Ι=: ∆Κ:Γ6ΑΑ

Ε:Γ>∆9 8∆ΧΗ>9:Γ:9.

1,− ∀ ( +a& ∗a−− +(: in countries without a substantial re-distribution

of income in favour of pro∀ts, the pro∀t rate declined.

Bϑ>Α9>Χ< ∆Χ (4), .67Α: 2 Η=∆ΛΗ Ι=6Ι Ηϑ8= Γ:9>ΗΙΓ>7ϑΙ>∆Χ Ι∆∆≅ ΕΑ68: 9ϑ: Ι∆

Ι=: ΕΓ∆ΘΙΗ/Λ6<:Η Γ6Ι>∆ >Χ8Γ:6Η>Χ< Ηϑ7ΗΙ6ΧΙ>6ΑΑΝ 9ϑΓ>Χ< Ι=: Ε:Γ>∆9 ∆; ∆7Η:Γ-

Κ6Ι>∆Χ Ι=6Χ≅Η Ι∆ Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ <Γ∆ΛΙ= ∆ϑΙΗΙΓ>ΕΕ>Χ< Ι=: <Γ∆ΛΙ= Γ6Ι: ∆;

Ι=: Γ:6Α Λ6<:. .=>Η =∆Α9Η ΙΓϑ: 6ΑΗ∆ ;∆Γ Ι=: Ηϑ7Ε:Γ>∆9Η 8∆ΧΗ>9:Γ:9 Λ>Ι= Ι=:

:Μ8:ΕΙ>∆Χ ∆; Ι=: Ν:6ΓΗ ;Γ∆Β 1970 Ι∆ 1989 >Χ D:ΧΒ6Γ≅ 6Χ9 ;Γ∆Β 2003 Ι∆ 2006

>Χ #Ι6ΑΝ, Λ=>8= Α:69Η ϑΗ Ι∆ 6 Η:8∆Χ9 <:Χ:Γ6Α Ε6ΙΙ:ΓΧ.

2(d ∀ ( +a& ∗a−− +(: when labour productivit is weak the pro∀ts/wages

ratio declines leading also to a decline in the pro∀t rate.

A Ι=>Γ9 <:Χ:Γ6Α Ε6ΙΙ:ΓΧ 86Χ 7: =><=Α><=Ι:9 ∆Χ Ι=: 76Η>Η ∆; (5), 7Ν 9:8∆Β-

Ε∆Η>Χ< Ι=: 9ΝΧ6Β>8Η ∆; Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ >ΧΙ∆ Ι=: :Ζ:8ΙΗ ∆; Ι=: <Γ∆ΛΙ=

∆; Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆ 6Χ9 ∆; Ι=: 8=6Χ<: ∆; Ι=: ΕΓ>8: ∆; 86Ε>Ι6Α <∆∆9Η Γ:Α-

6Ι>Κ: Ι∆ Ι=: 6Κ:Γ6<: Χ∆Β>Χ6Α Λ6<: (.67Α: 3). .=∆ϑ<= Ι=>Η ΙΛ∆ :Ζ:8ΙΗ =6Κ:

∆ΕΕ∆Η>Ι: Η><ΧΗ, Ι=: >Χ8Γ:6Η: >Χ Ι=: 86Ε>Ι6Α >ΧΙ:ΧΗ>ΙΝ ∆; ΕΓ∆9ϑ8Ι>∆Χ ΕΓ∆8:ΗΗ:Η

ΕΓ:Κ6>Α:9 Α:69>Χ< Ι∆ 6Χ >Χ8Γ:6Η: >Χ Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α Λ>Ι=

Ι=: :Μ8:ΕΙ>∆Χ ∆;  >ΧΑ6Χ9 ;Γ∆Β 1990 Ι∆ 2007.

3+d ∀ ( +a& ∗a−− +(: developments in the capital-labour ratio tend to
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increase the organic composition of capital while those in the ratio between the

capital price de#ator and the average wage tend to decrease it. The former

e∃ect tends to prevail over the latter one.

.67Α: 4 ΗϑΒΒ6Γ>Ο:Η Ι=: Γ:ΗϑΑΙΗ Η:Ι ∆ϑΙ >Χ .67Α:Η 2 6Χ9 3 9>ΗΙ>Χ<ϑ>Η=>Χ<

7:ΙΛ::Χ 6 Ι:8=Χ∆Α∆<>86Α :Ζ:8Ι - ;ϑΓΙ=:Γ 9:8∆ΒΕ∆Η:9 >ΧΙ∆ Ι=: 8=6Χ<:Η >Χ Α67∆ϑΓ

ΕΓ∆9ϑ8Ι>Κ>ΙΝ, >Χ Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆ 6Χ9 >Χ Ι=: Γ:Α6Ι>Κ: ΕΓ>8: ∆; ΕΓ∆9ϑ8Ι>∆Χ

>ΧΕϑΙΗ Ω6Χ9 6 Γ:6Α Λ6<: :Ζ:8Ι. DϑΓ>Χ< Ι=: Ε:Γ>∆9 ∆; ∆7Η:ΓΚ6Ι>∆Χ, Ι=: Χ:Ι

ΕΓ∆ΘΙ Γ6Ι: 9:8Α>Χ:9 >Χ D:ΧΒ6Γ≅ 6Χ9 #Ι6ΑΝ 6Χ9 Ηϑ7ΗΙ6ΧΙ>6ΑΑΝ >Χ8Γ:6Η:9 >Χ

 >ΧΑ6Χ9. ∀∆Λ:Κ:Γ Χ:Ι ΕΓ∆ΘΙ Γ6Ι:Η >Χ8Γ:6Η:9 ;∆ΓΒ 1990 Ι∆ 2006 >Χ D:ΧΒ6Γ≅

6Χ9 ;Γ∆Β 1992 Ι∆ 2002 >Χ #Ι6ΑΝ. #Χ <:Χ:Γ6Α Ι=: ΕΓ∆ΘΙ Γ6Ι: 9:8Α>Χ:9 Λ=:Χ

ΕΓ∆9ϑ8Ι>Κ>ΙΝ <Γ∆ΛΙ= 6Χ9 Ι=: Ε∆Η>Ι>Κ: :Ζ:8Ι 9:Γ>Κ>Χ< ;Γ∆Β Γ:Α6Ι>Κ: >ΧΕϑΙ ΕΓ>8:Η

9>9 Χ∆Ι Β6Χ6<: Ι∆ ∆ϑΙΗΙΓ>Ε Ι=: Χ:<6Ι>Κ: :Ζ:8ΙΗ ∆; 86Ε>Ι6Α 9::Ε:Χ>Χ< 6Χ9

>Χ8Γ:6Η>Χ< 6Κ:Γ6<: Γ:6Α Λ6<:. .=: ∆ΧΑΝ :Μ8:ΕΙ>∆Χ Ι∆ Ι=>Η Ε6ΙΙ:ΓΧ Η=∆ΛΗ ϑΕ >Χ

#Ι6ΑΝ ;Γ∆Β 2003 Ι∆ 2006, Λ=:Χ Ι=: 9:8Α>Χ: >Χ Ι=: ΕΓ∆ΘΙ Γ6Ι: Ι∆∆≅ ΕΑ68: Β6>ΧΑΝ

9ϑ: Ι∆ 6 9:8Α>Χ: >Χ Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ 6Χ9 9ϑ: Ι∆ 6 Χ:<6Ι>Κ: :Ζ:8Ι ΗΙ:ΒΒ>Χ<

;Γ∆Β Ι=: 9ΝΧ6Β>8Η ∆; Ι=: ΕΓ>8: ∆; 86Ε>Ι6Α <∆∆9Η Γ:Α6Ι>Κ: Ι∆ Ι=: 6Κ:Γ6<: Λ6<:.

.=>Η, Ι∆<:Ι=:Γ Λ>Ι=  ><ϑΓ:Η 4 6Χ9 5, Α:69Η ϑΗ Ι∆ =><=Α><=Ι 6 ;∆ϑΓΙ= <:Χ:Γ6Α

Ι:Χ9:Χ8Ν.

4−# ∀ ( +a& ∗a−− +(: when productivit growth is weak or negative and

the capital de#ator/nominal wage ratio does not decline enough, the pro∀t

rate declines also due to capital deepening.

.=: Γ:Β6>Χ9:Γ ∆; Ι=>Η Η:8Ι>∆Χ Β6≅:Η ϑΗ: ∆; Λ6<:-ΕΓ∆ΘΙ 8ϑΓΚ:Η Ι∆ ϑΧ9:Γ-
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ΗΙ6Χ9 Λ=:Ι=:Γ Ι:8=Χ∆Α∆<>86Α ΕΓ∆<Γ:ΗΗ =69 6ΧΝ ∋6ΓΜ>6Χ 7>6Η. )Χ8: >ΧΗΕ:8Ι>Χ<

Λ6<:-ΕΓ∆ΘΙ 8ϑΓΚ:Η Α>≅: (1) >Ι >Η Χ∆Ι Ε∆ΗΗ>7Α: Ι∆ =6Κ: 6Χ >ΒΒ:9>6Ι: >9:6 ∆; Ι=:

9ΝΧ6Β>8Η ∆; >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ. A Γ>Η: >Χ Ι=: 6Κ:Γ6<: Γ:6Α Λ6<: >Η Χ∆Ι >Β-

Β:9>6Ι:ΑΝ >Χ;∆ΓΒ6Ι>Κ: ∆Χ 8=6Χ<:Η >Χ Ι=: Α67∆ϑΓ Η=6Γ: ∆; >Χ8∆Β: <>Κ:Χ Ι=6Ι

Ι=: 6Κ:Γ6<: ΕΓ∆9ϑ8Ι>Κ>ΙΝ Β><=Ι =6Κ: ∆ϑΙΕ68:9 >Ι.

#Χ ∆Γ9:Γ Ι∆ 7:ΙΙ:Γ =><=Α><=Ι Ι=: 9>ΗΙΓ>7ϑΙ>∆Χ6Α >Χ;∆ΓΒ6Ι>∆Χ 8∆ΧΙ6>Χ:9 >Χ

Λ6<:-ΕΓ∆ΘΙ 8ϑΓΚ:Η, Λ: Χ∆ΓΒ6Α>Ο: Ι=:Β Λ>Ι= Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ 6Ι Ι>Β: Ο:Γ∆,

Η∆ Ι=6Ι Ι=:>Γ Κ:ΓΙ>86Α >ΧΙ:Γ8:ΕΙ Λ>ΑΑ 7: Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ 6Ι Ι>Β: Ι 6Η 6

ΕΓ∆Ε∆ΓΙ>∆Χ ∆; Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ 6Ι Ι=: ΘΓΗΙ Ν:6Γ ∆; ∆7Η:ΓΚ6Ι>∆Χ. 16<:-ΕΓ∆ΘΙ

8ϑΓΚ:Η Λ>ΑΑ ΗΙ>ΑΑ 8Γ∆ΗΗ Ι=: =∆Γ>Ο∆ΧΙ6Α 6Μ>Η 6Ι Ι=: Κ6Αϑ: ∆; Ι=: ∆ϑΙΕϑΙ-86Ε>Ι6Α

Γ6Ι>∆. −>Β>Α6ΓΑΝ, Ι=: 68Ιϑ6Α Γ:6Α Λ6<: Λ>ΑΑ 7: :ΜΕΓ:ΗΗ:9 6Η 6 ΕΓ∆Ε∆ΓΙ>∆Χ ∆;

6Κ:Γ6<: Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ 6Ι Ι=: ΘΓΗΙ Ν:6Γ ∆; ∆7Η:ΓΚ6Ι>∆Χ.

.:8=Χ>86Α 8=6Χ<: 9>ΗΕΑ6Ν:9 9>Ζ:Γ:ΧΙ Ε6ΙΙ:ΓΧΗ 68Γ∆ΗΗ 8∆ϑΧΙΓ>:Η 6Χ9 Ι>Β:

Ε:Γ>∆9Η. ,:<6Γ9>Χ< #Ι6ΑΝ, >Ι Λ6Η 7∆Ι= Α67∆ϑΓ 6Χ9 86Ε>Ι6Α Η6Κ>Χ< 7:ΙΛ::Χ 1980

6Χ9 1992, 7ϑΙ >Ι 9>ΗΕΑ6Ν:9 6 ∋6ΓΜ>6Χ 7>6Η 7:ΙΛ::Χ 1992 6Χ9 2003. #Χ  >ΧΑ6Χ9,

Ι:8=Χ>86Α 8=6Χ<: Λ6Η Α67∆ϑΓ Η6Κ>Χ< ;Γ∆Β 1975 Ι∆ 1990 6Χ9 7∆Ι= Α67∆ϑΓ 6Χ9

86Ε>Ι6Α Η6Κ>Χ< 7:ΙΛ::Χ 1990 6Χ9 2007, Λ=>Α: >Χ D:ΧΒ6Γ≅ >Ι =69 6 ∋6ΓΜ>6Χ

7>6Η 7:ΙΛ::Χ 1970 6Χ9 1980 6Χ9, 6;Ι:ΓΛ6Γ9Η, >Ι Λ6Η 7∆Ι= Α67∆ϑΓ 6Χ9 86Ε>Ι6Α

Η6Κ>Χ<. #Ι >Η 8∆ΧΘΓΒ:9 Ι=6Ι >Χ 6ΑΑ Ι=: 8∆ϑΧΙΓ>:Η 8∆ΧΗ>9:Γ:9 Γ:6Α 6Κ:Γ6<: Λ6<:Η

Λ:Γ: >Χ8Γ:6Η>Χ< 7ϑΙ Α:ΗΗ Ι=6Χ 6Κ:Γ6<: Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ, Λ>Ι= Ι=: :Μ8:ΕΙ>∆Χ

∆; #Ι6ΑΝ, Λ=:Γ: Ι=:Ν Λ:Γ: Γ∆ϑ<=ΑΝ 8∆ΧΗΙ6ΧΙ ;Γ∆Β 1992 Ι∆ 2003. AΑΗ∆ r0 Λ6Η

>Χ8Γ:6Η>Χ<, Λ>Ι= Ι=: :Μ8:ΕΙ>∆Χ ∆; D:ΧΒ6Γ≅, Λ=:Γ: >Χ 2003 >Ι 9>9 Χ∆Ι =6Κ:

8∆ΒΕΑ:Ι:ΑΝ Γ:8∆Κ:Γ:9 >ΙΗ ;6ΑΑ 9ϑΓ>Χ< Ι=: 1970Η. #Χ #Ι6ΑΝ, Ι=: >Χ8Γ:6Η: >Χ r0 9>9
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Χ∆Ι ΙΓ6ΧΗΑ6Ι: >ΧΙ∆ 6Χ >Χ8Γ:6Η: >Χ r (.67Α: 18).  ∆8ϑΗ>Χ< ∆Χ Ι=: ∆Κ:Γ6ΑΑ Ε:Γ>∆9

8∆ΧΗ>9:Γ:9 6Χ9 ≅::Ε>Χ< >Χ Β>Χ9 .67Α: 18, >Ι >Η Ε∆ΗΗ>7Α: Ι∆ Γ:68= Ι=: ;∆ΑΑ∆Λ>Χ<

8∆Χ8ΑϑΗ>∆Χ.

5−# ∀ ( +a& ∗a−− +(: falls in the pro∀t rate took place in countries with

weaker technological change with episodes of Marxian bias.

1: Χ∆Λ Β∆Κ: Ι∆ 8∆ΧΗ>9:Γ Ι=: >ΒΕ68Ι ∆; Η:8Ι∆Γ6Α 8=6Χ<: ∆Χ Ι=: ΕΓ∆ΘΙ

Γ6Ι:.  ∆Γ Η6≅: ∆; 7Γ:Κ>ΙΝ, Λ: 8∆ΧΗ>9:Γ ∆ΧΑΝ 9:8∆ΒΕ∆Η>Ι>∆Χ (4) ;∆ΑΑ∆Λ>Χ< 1∆ΑΖ

(2003).

5 S c−)+a& d c)∋∗),∃−∃)(,

)Χ8: >ΒΕΑ:Β:ΧΙ>Χ< Η:8Ι∆Γ6Α 9:8∆ΒΕ∆Η>Ι>∆ΧΗ ∆; ΕΓ∆ΘΙ Γ6Ι:Η, 1∆ΑΖ (2003) 6Γ-

<ϑ:Η Ι=6Ι >Χ Ι=: Α∆Χ<-ΓϑΧ 8∆ΒΕ:Ι>Ι>∆Χ Λ>ΑΑ 9Γ>Κ: Η:8Ι∆Γ6Α �Η Ι∆Λ6Γ9Η 6 ϑΧ>Φϑ:

Κ6Αϑ:. #; Ι=>Η >Η ΙΓϑ:, Ι=: Η:8Ι∆Γ6Α 9:Κ>6Ι>∆ΧΗ ;Γ∆Β Ι=: 6Κ:Γ6<: Κ6Αϑ: ∆; �

Η=∆ϑΑ9 7: ΗΙ6Ι>∆Χ6ΓΝ. B:;∆Γ: 69∆ΕΙ>Χ< Ι=>Η =ΝΕ∆Ι=:Η>Η, Λ: ϑΗ: Κ6Γ>∆ϑΗ Ε6Χ:Α

ϑΧ>Ι Γ∆∆Ι Ι:ΗΙΗ Ι∆ Κ:Γ>;Ν Λ=:Ι=:Γ Ι=:Γ: >Η 6ΧΝ :ΒΕ>Γ>86Α ΗϑΕΕ∆ΓΙ ;∆Γ >Ι. −Ε:8>;-

>86ΑΑΝ, Λ: 69∆ΕΙ Ι:ΗΙΗ Ι=6Ι 9∆ Χ∆Ι >ΒΕ∆Η: Ι=6Ι Ι=: ΗΕ::9 ∆; 8∆ΧΚ:Γ<:Χ8: ∆;

Η:8Ι∆Γ6Α 9:Κ>6Ι>∆ΧΗ ;Γ∆Β Ι=: 6Κ:Γ6<: � >Η Ι=: Η6Β: 68Γ∆ΗΗ 6ΑΑ Η:8Ι∆ΓΗ Α>≅: Ι=:

#Β :Ι 6Α. (2003) Ι:ΗΙ 6Χ9 Ι=: Aϑ<Β:ΧΙ:9 D>8≅:Ν  ϑ:ΑΑ:Γ 6Χ9 Ι=: ∗=>ΑΑ>ΕΗ 6Χ9

∗:ΓΓ∆Χ Ι:ΗΙΗ ΕΓ∆Ε∆Η:9 7Ν ∋6996Α6 6Χ9 1ϑ (1999) 6Χ9 C=∆> (2001). AΧ >Χ-

ΙΓ∆9ϑ8Ι>∆Χ Ι∆ Ι=:Η: Ι:ΗΙΗ >Η Χ∆Ι ΕΓ∆Κ>9:9 =:Γ:, 7ϑΙ >Ι 86Χ 7: ;∆ϑΧ9 >Χ B6ΑΙ6<>

(2001). 1: 8∆Χ9ϑ8Ι:9 Ι=: Ι:ΗΙΗ 7∆Ι= Λ>Ι= 6Χ9 Λ>Ι=∆ϑΙ 6 Ι>Β: ΙΓ:Χ9 >Χ Ι=:

Β∆9:Α. .=: ΧϑΑΑ =ΝΕ∆Ι=:Η>Η ∆; 6ΑΑ Ι=: Ι:ΗΙΗ >Η Ι=: ΕΓ:Η:Χ8: ∆; 6 ϑΧ>Ι Γ∆∆Ι >Χ 6ΑΑ
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Ι=: Ι>Β: Η:Γ>:Η ϑΧ9:Γ 6Χ6ΑΝΗ>Η, Λ=>Α: Ι=: 6ΑΙ:ΓΧ6Ι>Κ: >Η Ι=6Ι Η∆Β: Ι>Β: Η:Γ>:Η

9∆ Χ∆Ι =6Κ: 6 ϑΧ>Ι Γ∆∆Ι.

.=: ;68Ι Ι=6Ι Ι=: 9:Κ>6Ι>∆Χ ;Γ∆Β Ι=: Β:6Χ ∆; ΕΓ∆ΘΙ Γ6Ι: Η:Γ>:Η 6Γ: Χ∆Ι

ΗΙ6Ι>∆Χ6ΓΝ, Β:6ΧΗ Ι=6Ι Ι=:Ν Ε:ΓΒ6Χ:ΧΙΑΝ >Χ8∆ΓΕ∆Γ6Ι: Η=∆8≅Η Χ∆Ι 9>ΗΕΑ6Ν>Χ<

Β:6Χ Γ:Κ:ΓΗ>∆Χ. .=:Γ:;∆Γ:, >Ι >Η :Χ∆ϑ<= ;∆Γ ∆Χ: Η:Γ>:Η Ι∆ =6Κ: 6 ϑΧ>Ι Γ∆∆Ι Ι∆

Γ:?:8Ι Ι=: =ΝΕ∆Ι=:Η>Η Ι=6Ι Η:8Ι∆Γ6Α �Η Ι:Χ9 Ι∆ 8∆ΑΑ6ΕΗ: Ι∆Λ6Γ9Η 6 ϑΧ>Φϑ: Κ6Αϑ:.

AΗ Η=∆Λ:9 >Χ .67Α: 5, ;∆Γ D:ΧΒ6Γ≅ 6Χ9 #Ι6ΑΝ 6ΑΑ Ι=: Ι>Β: Η:Γ>:Η 8∆ΧΗ>9:Γ:9

6ΕΕ:6Γ Ι∆ 7: Χ∆Χ-ΗΙ6Ι>∆Χ6ΓΝ, Λ=>Α: ;∆Γ  >ΧΑ6Χ9 Ι=: Ι>Β: Η:Γ>:Η ∆; Β∆ΗΙ Η:8Ι∆ΓΗ

6Γ: Η∆. 1: 8∆Χ8Αϑ9: Ι=6Ι, 6Ι Α:6ΗΙ ;∆Γ ∆ϑΓ Η6ΒΕΑ:, >Ι >Η Χ∆Ι 69Κ>Η67Α: Ι∆ >ΒΕ∆Η:

Ι=: :Φϑ6Α>ΙΝ ∆; Η:8Ι∆Γ6Α �Η, ∆Χ8: 9:8∆ΒΕ∆Η>Χ< Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: >ΧΙ∆

>ΙΗ >Χ9ϑΗΙΓ>6Α 8∆ΒΕ∆Χ:ΧΙΗ. AΕΕ:Χ9>Μ B Η=∆ΛΗ ∆ϑΓ 86Α8ϑΑ6Ι>∆ΧΗ, Λ=>8= 9∆ Χ∆Ι

>ΒΕ∆Η: Ι=>Η Γ:ΗΙΓ>8Ι>∆Χ.

.=: >ΒΕ68Ι ∆; Η:8Ι∆Γ6Α 9:Κ:Α∆ΕΒ:ΧΙΗ ∆Χ 6<<Γ:<6Ι: Κ6Γ>67Α:Η >Η 6Χ6ΑΝΗ:9

>Χ .67Α:Η 6 Ι∆ 8. .67Α:Η 6 6Χ9 7 Η=∆Λ Β6Γ≅:9ΑΝ 9>Ζ:Γ:ΧΙ Γ:ΗϑΑΙΗ Ι=6Χ Ι=∆Η:

ΕΓ∆9ϑ8:9 7Ν 1∆ΑΖ (2003). #Χ D:ΧΒ6Γ≅ 6Χ9  >ΧΑ6Χ9, 6<<Γ:<6Ι: 86Ε>Ι6Α 9::Ε-

:Χ>Χ< =6ΕΕ:Χ:9 Χ∆Ι ∆ΧΑΝ 7:86ϑΗ: Ι=: Κ6Γ>∆ϑΗ :8∆Χ∆Β>8 Η:8Ι∆ΓΗ 8∆ΧΗ>9:Γ:9

Λ:Γ: 69∆ΕΙ>Χ< Β∆Γ: 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: Ι:8=Χ>Φϑ:Η 7ϑΙ 6ΑΗ∆ 7:86ϑΗ: :ΒΕΑ∆Ν-

Β:ΧΙ Λ6Η Β∆Κ>Χ< ;Γ∆Β Α:ΗΗ Ι∆ Β∆Γ: 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: Η:8Ι∆ΓΗ. #Χ #Ι6ΑΝ, >Χ-

ΗΙ:69, Ι=>Η >Η ΙΓϑ: ;∆Γ Ι=: Ε:Γ>∆9 ;Γ∆Β 2003 Ι∆ 2006.  ∆Γ ΕΓ:Κ>∆ϑΗ Ηϑ7-Ε:Γ>∆9Η

6Χ9 6ΑΗ∆ 8∆ΧΗ>9:Γ>Χ< Ι=: Λ=∆Α: Ε:Γ>∆9 ;Γ∆Β 1980 Ι∆ 2006, :8∆Χ∆Β>8 Η:8Ι∆ΓΗ

Λ:Γ: ∆Χ 6Κ:Γ6<: 69∆ΕΙ>Χ< Α:ΗΗ 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: Ι:8=Χ>Φϑ:Η, 7ϑΙ Ι=>Η Λ6Η ∆ΖΗ:Ι

7Ν :ΒΕΑ∆ΝΒ:ΧΙ Η=>;Ι>Χ< ;Γ∆Β Α:ΗΗ 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: Ι∆ Β∆Γ: 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ:

>Χ9ϑΗΙΓ>:Η.
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6−# ∀ ( +a& ∗a−− +(: emplo ment shifts from low to high capital inten-

sit sectors are a major factor behind the rise of aggregate capital intensit 

even when sectoral capital stocks per worker decline.

,:<6Γ9>Χ< Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ, Η:8Ι∆Γ6Α 9:Κ:Α∆ΕΒ:ΧΙ Λ∆ϑΑ9 68Ιϑ6ΑΑΝ

Β6≅: >Ι ;6ΑΑ, >; >Ι Λ6Η Χ∆Ι ;∆Γ Ι=: >Χ8Γ:6Η>Χ< Λ:><=Ι ∆; Η:8Ι∆ΓΗ Λ>Ι= 6 =><=

∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α >Χ Ι=: Ι∆Ι6Α Λ6<: 7>ΑΑ ∆; Ι=: :8∆Χ∆Β>:Η 8∆Χ-

Η>9:Γ:9. #Ι >Η Ε∆ΗΗ>7Α: Ι∆ ΘΧ9 :Μ8:ΕΙ>∆ΧΗ Ι∆ Ι=>Η <:Χ:Γ6Α Ε6ΙΙ:ΓΧ >Χ  >ΧΑ6Χ9

;Γ∆Β 1975 Ι∆ 1989 6Χ9 >Χ #Ι6ΑΝ ;Γ∆Β 1992 Ι∆ 2003, Λ=:Χ 7∆Ι= Ι=: 8=6Χ<: >Χ

Η:8Ι∆Γ6Α ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆ΧΗ 6Χ9 Λ6<: 7>ΑΑ Η=6Γ:Η Α:9 Ι∆ 6Χ >Χ8Γ:6Η: >Χ Ι=:

6<<Γ:<6Ι: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ.

.=: Γ:ΗϑΑΙΗ :Β:Γ<:9 >Χ .67Α: 7 Γ:<6Γ9>Χ< Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε-

>Ι6Α 6Γ: Β>ΓΓ∆Γ:9 7Ν Ι=∆Η: 8∆Χ8:ΓΧ>Χ< Ι=: 6<<Γ:<6Ι: Χ:Ι ΕΓ∆ΘΙ Γ6Ι: Η:Ι ∆ϑΙ >Χ

.67Α: 8. 1>Ι= Ι=: :Μ8:ΕΙ>∆ΧΗ Β:ΧΙ>∆Χ:9 67∆Κ:, Η:8Ι∆Γ6Α 9:Κ:Α∆ΕΒ:ΧΙ >Χ Ι=:

∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α Λ∆ϑΑ9 68Ιϑ6ΑΑΝ 7:Χ:ΘΙ Ι=: ΕΓ∆ΘΙ Γ6Ι:, >; >Ι Λ6Η

Χ∆Ι ;∆Γ Ι=: >Χ8Γ:6Η>Χ< Λ:><=Ι ∆; Η:8Ι∆ΓΗ Λ>Ι= 6 =><= ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆;

86Ε>Ι6Α >Χ Ι=: Ι∆Ι6Α Λ6<: 7>ΑΑ, Λ=>8= Λ6Η Β6>ΧΑΝ 9ϑ: Ι∆ :ΒΕΑ∆ΝΒ:ΧΙ Β∆Κ>Χ<

;Γ∆Β Α∆Λ Ι∆ =><= ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ >Χ9ϑΗΙΓ>:Η 6Χ9 ∆ΧΑΝ Ι∆ 6 Α:ΗΗ:Γ :ΜΙ:ΧΙ

Ι∆ Λ6<: >Χ8Γ:6Η:Η Ι6≅>Χ< ΕΑ68: >Χ Ι=: Α6ΙΙ:Γ Β∆Γ: Ι=6Χ >Χ Ι=: ;∆ΓΒ:Γ ∆Χ:Η.

.67Α: 8 6ΑΗ∆ Η=∆ΛΗ Ι=6Ι Ι=: ΕΓ∆ΘΙ Γ6Ι: Λ6Η 9:ΕΓ:ΗΗ:9 7Ν Η:8Ι∆Γ6Α >Χ8Γ:6Η:Η

>Χ Ι=: Γ:6Α Λ6<:, 7ϑΙ ΗϑΕΕ∆ΓΙ:9 7Ν >Χ8Γ:6Η:Η >Χ Η:8Ι∆Γ6Α Α67∆ϑΓ ΕΓ∆9ϑ8Ι>Κ>ΙΝ

6Χ9 7Ν :ΒΕΑ∆ΝΒ:ΧΙ Η=>;Ι>Χ< ;Γ∆Β Α:ΗΗ Ι∆ Β∆Γ: ΕΓ∆9ϑ8Ι>Κ: Η:8Ι∆ΓΗ.

7−# ∀ ( +a& ∗a−− +(: emplo ment shifted from low to high organic com-

position industries depressing the aggregate pro∀t rate even in presence of
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decreasing sectoral organic compositions.

8−# ∀ ( +a& ∗a−− +(: emplo ment shifted from low to high productivit 

sectors boosting the aggregate pro∀t rate b more than o∃setting the negative

impact of real wages.

)ϑΓ >ΧΙ:ΓΕΓ:Ι6Ι>∆Χ ∆; Ι=: Γ:ΗϑΑΙΗ 8∆Χ8:ΓΧ>Χ< Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆;

86Ε>Ι6Α >Η ΗϑΕΕ∆ΓΙ:9 7Ν Γ:<Γ:ΗΗ>∆Χ 6Χ6ΑΝΗ>Η (.67Α: 9). 1: :ΗΙ>Β6Ι: Ι=Γ:: Β∆9-

:ΑΗ. #Χ Ι=: ΘΓΗΙ ∆Χ:, Λ: =6Κ: 6Η 9:Ε:Χ9:ΧΙ Κ6Γ>67Α: Ι=: Ε:Γ8:ΧΙ6<: 8=6Χ<: ∆;

:ΒΕΑ∆ΝΒ:ΧΙ ∆Κ:Γ Ι=: Λ=∆Α: Ε:Γ>∆9 ∆; ∆7Η:ΓΚ6Ι>∆Χ 6Χ9 6Η :ΜΕΑ6Χ6Ι∆ΓΝ Κ6Γ>67Α:

Ι=: >Χ>Ι>6Α Α:Κ:Α ∆; ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α. #Χ Ι=: Η:8∆Χ9 ∆Χ:, Λ: =6Κ:

6Η 9:Ε:Χ9:ΧΙ Κ6Γ>67Α: Ι=: Ε:Γ8:ΧΙ6<: 8=6Χ<: ∆; Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ 6Χ9

6Η :ΜΕΑ6Χ6Ι∆ΓΝ Κ6Γ>67Α: Ι=: Ε:Γ8:ΧΙ6<: 8=6Χ<: ∆; :ΒΕΑ∆ΝΒ:ΧΙ.  >Χ6ΑΑΝ, >Χ Ι=:

Ι=>Γ9 ∆Χ:, Λ: =6Κ: 6Η 9:Ε:Χ9:ΧΙ Κ6Γ>67Α: Ι=: Ε:Γ8:ΧΙ6<: 8=6Χ<: >Χ Ι=: ∆Γ-

<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ 6Χ9 6Η >Χ9:Ε:Χ9:ΧΙ Κ6Γ>67Α: >ΙΗ >Χ>Ι>6Α Α:Κ:Α. AΑΑ Κ6Γ>67Α:Η

6Γ: >Χ Α∆<6Γ>Ι=ΒΗ, Η∆ ∆ϑΓ 8∆:Ψ 8>:ΧΙΗ 6Γ: :Α6ΗΙ>8>Ι>:Η. .=: ϑΧ>Ι ∆; ∆7Η:ΓΚ6-

Ι>∆ΧΗ 6Γ: Η:8Ι∆ΓΗ 6Χ9 Ι=: 96Ι6Η:Ι =6Η ΙΛ∆ 9>Β:ΧΗ>∆ΧΗ 7:>Χ< 8Γ∆ΗΗ-Η:8Ι∆Γ 6Χ9

8Γ∆ΗΗ-8∆ϑΧΙΓΝ. AΗ 6 8∆ΧΗ:Φϑ:Χ8:, 6;Ι:Γ B6ΑΙ6<> (2001, ΕΕ. 31-50) Λ: ϑΗ:

6 ΙΛ∆-Λ6Ν :ΓΓ∆Γ 8∆ΒΕ∆Χ:ΧΙ Β∆9:Α. 1: >ΒΕΑ:Β:ΧΙ 6 Λ>Ι=>Χ :ΗΙ>Β6Ι∆Γ 6Χ9

Κ6Γ>∆ϑΗ ;:6Η>7Α: <:Χ:Γ6Α>Ο:9 Α:6ΗΙ ΗΦϑ6Γ:Η Γ6Χ9∆Β :Ζ:8ΙΗ :ΗΙ>Β6Ι∆ΓΗ, Χ6Β:ΑΝ

Ι=∆Η: ΕΓ∆Ε∆Η:9 7Ν 16ΑΑ68: 6Χ9 ∀ϑΗΗ6>Χ, AΒ:ΒΝ6 6Χ9 (:ΓΑ∆Κ:. 1: 6ΑΗ∆ ΓϑΧ

6 ∀6ϑΗΒ6Χ Ι:ΗΙ Ι∆ 9:Ι:8Ι Λ=:Ι=:Γ Ι=: Λ>Ι=>Χ ∆Γ Ι=: (:ΓΑ∆Κ: Γ6Χ9∆Β :Ζ:8Ι :Η-

Ι>Β6Ι∆Γ 7:ΙΙ:Γ Ηϑ>ΙΗ ∆ϑΓ 96Ι6. #Ι ΙϑΓΧΗ ∆ϑΙ Ι=6Ι Ι=: Γ6Χ9∆Β :Ζ:8ΙΗ :ΗΙ>Β6Ι∆ΓΗ

6Γ: Ι=∆Η: Ι∆ 7: ΕΓ:;:ΓΓ:9, 7ϑΙ Γ:ΗϑΑΙΗ 6Γ: Κ:ΓΝ Η>Β>Α6Γ 68Γ∆ΗΗ 9>Ζ:Γ:ΧΙ Β∆9:ΑΗ.

A Η:8Ι∆Γ =6Κ>Χ< 6 1% =><=:Γ ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α 6Ι Ι=: 7:<>ΧΧ>Χ<
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∆; Ι=: Ε:Γ>∆9 ∆; ∆7Η:ΓΚ6Ι>∆Χ :ΜΕ:Γ>:Χ8:9 6 0.22% =><=:Γ :ΒΕΑ∆ΝΒ:ΧΙ <Γ∆ΛΙ=.

.=>Η Κ:ΓΝ :ΒΕΑ∆ΝΒ:ΧΙ <Γ∆ΛΙ=, =∆Λ:Κ:Γ, Λ6Η 86ϑΗ>Χ< 6 ΗΒ6ΑΑ:Γ <Γ∆ΛΙ= >Χ Ι=:

∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α ∆; 6 <>Κ:Χ Η:8Ι∆Γ Λ>Ι= 6Χ :Α6ΗΙ>8>ΙΝ ∆; 67∆ϑΙ 0.3,

7ϑΙ Χ∆Ι Ι∆ 6Χ :ΜΙ:ΧΙ Ι∆ Β6≅: Η:8Ι∆Γ6Α ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆ΧΗ Ι∆ 8∆ΧΚ:Γ<: <>Κ:Χ

Ι=6Ι, Γ:<Γ:ΗΗ>Χ< Ι=:>Γ <Γ∆ΛΙ= Γ6Ι: ∆Χ Ι=:>Γ >Χ>Ι>6Α Α:Κ:Α, 8∆:Ψ 8>:ΧΙ :ΗΙ>Β6Ι:Η

6Γ: Χ∆Ι Η><Χ>Θ86ΧΙΑΝ 9>Ζ:Γ:ΧΙ ;Γ∆Β Ο:Γ∆.

6 C1c&∃ca& d1(a∋∃c, )! a∀∀+ ∀a− ∗+)2− +a− ,

a(d −# ∃+ c)∋∗)( (−,

.=: ΕΓ:Η:ΧΙ Η:8Ι>∆Χ >Η 9:Κ∆Ι:9 Ι∆ Ι=: 6Χ6ΑΝΗ>Η ∆; Ι=: 8Ν8Α>86Α 7:=6Κ>∆ϑΓ ∆; Ι=:

ΕΓ∆ΘΙ Γ6Ι:Η 6Χ9 >ΙΗ 8∆ΒΕ∆Χ:ΧΙΗ, Χ6Β:ΑΝ Ι=: Χ:Ι ΕΓ∆ΘΙ Η=6Γ:, Χ:Ι >Χ8∆Β: ∆Κ:Γ

Ι=: Χ:Ι 86Ε>Ι6Α ΗΙ∆8≅, Χ:Ι ΕΓ∆ΘΙΗ ∆Κ:Γ Ι∆Ι6Α Λ6<:Η 6Χ9 Ι∆Ι6Α Λ6<:Η ∆Κ:Γ Ι=:

86Ε>Ι6Α ΗΙ∆8≅. /Χ9:Γ 6 Β:Ι=∆9∆Α∆<>86Α Ε∆>ΧΙ ∆; Κ>:Λ Λ: ;∆ΑΑ∆Λ, ;∆Γ >ΧΗΙ6Χ8:,

A<]Χ∆Γ :Ι 6Α. (2000), 7Ν ΘΓΗΙ 9:-ΙΓ:Χ9>Χ< ∆ϑΓ Ι>Β: Η:Γ>:Η 6Χ9 Ι=:Χ ΗΙϑ9Ν>Χ<

Ι=: 8∆ΓΓ:Α6Ι>∆Χ ∆; Ι=:>Γ 9:-ΙΓ:Χ9:9 Ε6ΓΙ 6Η Λ:ΑΑ 6Η ∆; >ΙΗ ΘΓΗΙ 6Χ9 Η:8∆Χ9

Α6<Η 6Χ9 Α:69Η Λ>Ι= Ι=: 9:-ΙΓ:Χ9:9 Ε∆ΓΙ>∆Χ ∆; Ι=: 6<<Γ:<6Ι: Ι>Β:-Η:Γ>:Η ∆;

Γ:6Α ∆ϑΙΕϑΙ 8∆ΒΕϑΙ:9 ;Γ∆Β ∗,)D 6Χ9 ∗,D∗. 1: ϑΗ: 7∆Ι= Ι=: ∀∆9Γ>8≅-

∗Γ:Η8∆ΙΙ 6Χ9 Ι=: B6Χ9 ∗6ΗΗ ΘΑΙ:Γ, 6Η >Ι >Η Λ:ΑΑ ≅Χ∆ΛΧ Ι=6Ι 9>Ζ:Γ:ΧΙ 9:ΙΓ:Χ9>Χ<

Ι:8=Χ>Φϑ:Η 86Χ ΕΓ∆9ϑ8: 9>Ζ:Γ:ΧΙ Γ:ΗϑΑΙΗ (C6Χ∆Κ6, 1998). 1: 696ΕΙ Ι=: ;∆ΓΒ:Γ

∆Χ: Ι∆ 6ΧΧϑ6Α 96Ι6 ;∆ΑΑ∆Λ>Χ< ,6ΚΧ 6Χ9 /=Α>< (2001). ,:<6Γ9>Χ< Ι=: Α6ΙΙ:Γ

∆Χ: Λ: 69∆ΕΙ Ι=: Κ:ΓΗ>∆Χ ΕΓ∆Ε∆Η:9 7Ν B6ΜΙ:Γ 6Χ9 %>Χ< (1999).

.=: 9:<Γ:: ∆; 8∆-Β∆Κ:Β:ΧΙ ∆; 6 <>Κ:Χ Η:Γ>:Η Λ>Ι= Γ:6Α ∆ϑΙΕϑΙ >Η Β:6-
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ΗϑΓ:9 7Ν Ι=: Β6<Χ>Ιϑ9: ∆; Ι=: 8∆ΓΓ:Α6Ι>∆Χ 8∆:Ψ 8>:ΧΙ�(j), j 2 f0;�1;�2g.

A Η:Γ>:Η >Η 8∆ΧΗ>9:Γ:9 Ι∆ 7: ΕΓ∆8Ν8Α>86Α, 68Ν8Α>86Α, ∆Γ 8∆ϑΧΙ:Γ8Ν8Α>86Α >; Ι=:

8∆ΧΙ:ΒΕ∆Γ6Χ:∆ϑΗ 8∆ΓΓ:Α6Ι>∆Χ 8∆:Ψ 8>:ΧΙ,�(0), >Η Ε∆Η>Ι>Κ:, Ο:Γ∆, ∆Γ Χ:<6Ι>Κ:,

Γ:ΗΕ:8Ι>Κ:ΑΝ. #Χ 699>Ι>∆Χ, Λ: 6Γ<ϑ: Ι=6Ι 6 <>Κ:Χ Η:Γ>:Η Α:69Η Ι=: 8Ν8Α: 7Ν ?

Ε:Γ>∆9Η >; j�(j)j Γ:68=:Η >ΙΗ Β6Μ>ΒϑΒ ;∆Γ 6 Ε∆Η>Ι>Κ: j, >Η ΗΝΧ8=Γ∆Χ∆ϑΗ Λ>Ι=

Ι=: 8Ν8Α: >; j�(j)j Γ:68=:Η >ΙΗ Β6Μ>ΒϑΒ ;∆Γ j = 0, 6Χ9 Α6<Η Ι=: 8Ν8Α: >; j�(j)j

>Η 6 Β6Μ>ΒϑΒ ;∆Γ 6 Χ:<6Ι>Κ: j.

(∆ΙΛ>Ι=ΗΙ6Χ9>Χ< Η∆Β: Α68≅ ∆; Γ∆7ϑΗΙΧ:ΗΗ >Χ=:Γ:ΧΙ >Χ 9:ΙΓ:Χ9>Χ< Ι:8=-

Χ>Φϑ:Η, Η∆Β: <:Χ:Γ6Α Ε6ΙΙ:ΓΧΗ :Β:Γ<: >Χ ∆ϑΓ Γ:ΗϑΑΙΗ 6Η Η=∆Λ:9 7Ν .67Α: 10.

AΑΑ Κ6Γ>67Α:Η 6Γ: ΕΓ∆8Ν8Α>86Α, 7:>Χ< Ι=:>Γ 8∆ΧΙ:ΒΕ∆Γ6Χ:∆ϑΗ 8∆ΓΓ:Α6Ι>∆Χ Λ>Ι=

9:-ΙΓ:Χ9:9 Γ:6Α ∆ϑΙΕϑΙ Ε∆Η>Ι>Κ: 6Χ9 Η><Χ>Θ86ΧΙ, Λ>Ι= Ι=: :Μ8:ΕΙ>∆Χ ∆; Ι=: >Χ-

Κ:ΓΗ: ∆; Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ >Χ #Ι6ΑΝ 6Χ9  >ΧΑ6Χ9. AΗ 6 8∆ΧΗ:Φϑ:Χ8:, >Ι

Η::ΒΗ Ι=6Ι Ι=: 7ϑΗ>Χ:ΗΗ 8Ν8Α: 9ΝΧ6Β>8Η ∆; Ι=: ΕΓ∆ΘΙ Γ6Ι: 86Χ 7: :ΜΕΑ6>Χ:9

7Ν (:>Ι=:Γ 9:;:ΧΗ>Κ: ∆Γ ∆Ζ:ΧΗ>Κ:) Γ>Η>Χ< ΗΙΓ:Χ<Ι= ∆; Α67∆ϑΓ 6Χ9 7Ν Γ:6Α>Ο6Ι>∆Χ

;6>ΑϑΓ:Η >Χ Ι=:Η: ΙΛ∆ 8∆ϑΧΙΓ>:Η, Λ=>Α: Γ>Η>Χ< ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ =69 6ΑΗ∆ 6

Γ∆Α: >Χ D:ΧΒ6Γ≅.

9−# ∀ ( +a& ∗a−− +(: rising strength of labour and reali!ation failures

tend to have a greater role than rising organic composition in c clical pro∀t

rate d namics

C∆ΧΗ>ΗΙ:ΧΙΑΝ Λ>Ι= Ι=: ΘΧ9>Χ<Η 7Ν ∀6=Χ:Α 6Χ9 −=:ΓΒ6Χ (1982), Ι=: ΕΓ∆ΘΙ

Γ6Ι: Ι:Χ9Η Ι∆ 6ΧΙ>8>Ε6Ι: Ι=: 8Ν8Α: 6Χ9 ;ϑΙϑΓ: ΕΓ∆ΘΙΗ 6Γ: =><= Λ=:Χ ∆ϑΙΕϑΙ >Η

Α∆Λ 6Χ9 Α∆Λ Λ=:Χ 8ϑΓΓ:ΧΙ ∆ϑΙΕϑΙ >Η =><=. .=>Η Β:6ΧΗ Ι=6Ι 9ϑΓ>Χ< 6 Γ:8:ΗΗ>∆Χ,

;∆Γ >ΧΗΙ6Χ8:, ;ϑΙϑΓ: ΕΓ∆ΘΙΗ 6Γ: =><= <>Κ:Χ Ι=6Ι Ι=: :8∆Χ∆ΒΝ Λ>ΑΑ Γ:8∆Κ:Γ >Χ
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Ι=: ;ϑΙϑΓ:. .=>Η >Η Β6>ΧΑΝ Η∆ 7:86ϑΗ: ∆; 6 Η>Β>Α6Γ 7:=6Κ>∆ϑΓ ∆; 9>ΗΙΓ>7ϑΙ>∆Χ

Κ6Γ>67Α:Η, Α>≅: Ι=: ΕΓ∆ΘΙ Η=6Γ: 6Χ9 Ι=: ΕΓ∆ΘΙΗ/Λ6<:Η Γ6Ι>∆. )Χ Ι=: ∆Ι=:Γ =6Χ9,

Ι=: >Χ8∆Β:-86Ε>Ι6Α Γ6Ι>∆ (Λ=>8=, 7:>Χ< =:Γ: 9:-ΙΓ:Χ9:9, 8∆ϑΑ9 7: 8∆ΧΗ>9:Γ:9 6

ΕΓ∆ΜΝ ;∆Γ 86Ε68>ΙΝ ϑΙ>Α>Ο6Ι>∆Χ) Ι:Χ9Η Ι∆ 7: ΗΝΧ8=Γ∆Χ∆ϑΗ Ι∆ Ι=: :8∆Χ∆Β>8 8Ν8Α:

6Χ9 Ι=: ΕΓ∆Ε∆ΓΙ>∆Χ ∆; Κ6Γ>67Α: 86Ε>Ι6Α Ι∆ ΘΜ:9 86Ε>Ι6Α Ι:Χ9Η Ι∆ 7: Γ6Ι=:Γ

Γ:Η>Α>:ΧΙ Ι∆ ∆ϑΙΕϑΙ Β∆Κ:Β:ΧΙΗ. )ΧΑΝ >Χ D:ΧΒ6Γ≅ >Ι ;∆ΑΑ∆ΛΗ Ι=: 8Ν8Α: Β∆Γ:

8Α∆Η:ΑΝ. .=>Η Α:69Η ϑΗ Ι∆ =><=Α><=Ι ∆Χ: ;ϑΓΙ=:Γ <:Χ:Γ6Α Ε6ΙΙ:ΓΧ

10−# ∀ ( +a& ∗a−− +(: rising strength of labour, reali!ation failures and

rising organic composition are three mechanisms that tend to take place at

di∃erent times over the business c cle. The ∀rst mechanism is also the ∀rst

one to show up, while the second and the third ones tend to follow it.

7 C)(c&.,∃)(,

#Χ Ι=>Η Ε6Ε:Γ Λ: =6Κ: 6Χ6ΑΝΗ:9 Ι=: 8∆ΧΧ:8Ι>∆Χ 7:ΙΛ::Χ Ι:8=Χ∆Α∆<>86Α 9:-

Κ:Α∆ΕΒ:ΧΙ, >Χ8∆Β: 9>ΗΙΓ>7ϑΙ>∆Χ, ΗΙΓϑ8ΙϑΓ6Α 8=6Χ<: 6Χ9 ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η

>Χ D:ΧΒ6Γ≅,  >ΧΑ6Χ9 6Χ9 #Ι6ΑΝ ∆Κ:Γ 67∆ϑΙ Ι=Γ:: 9:869:Η. (∆ΙΛ>Ι=ΗΙ6Χ9>Χ<

Ι=: 7Γ∆69 9>Ζ:Γ:Χ8:Η 8=6Γ68Ι:Γ>Ο>Χ< Ι=:Η: 8∆ϑΧΙΓ>:Η, Λ: =6Κ: =><=Α><=Ι:9 Ι:Χ

<:Χ:Γ6Α Ε6ΙΙ:ΓΧΗ. )ϑΓ Γ:ΗϑΑΙΗ 86Χ 7: ΗϑΒΒ6Γ>Ο:9 6Η ;∆ΑΑ∆ΛΗ.

,:<6Γ9>Χ< Ι=: Α∆Χ<-ΓϑΧ, ΕΓ:8∆Χ9>Ι>∆ΧΗ ;∆Γ Ι=: ΕΓ∆ΘΙ Γ6Ι: Χ∆Ι Ι∆ 9:8Α>Χ:

6Γ: 6 Γ:9>ΗΙΓ>7ϑΙ>∆Χ ∆; >Χ8∆Β: ;Γ∆Β Α67∆ϑΓ Ι∆ 86Ε>Ι6Α 6Χ9 ΗΙΓ∆Χ< ΕΓ∆9ϑ8Ι>Κ>ΙΝ

<Γ∆ΛΙ=. #Χ 8∆ϑΧΙΓ>:Η Λ=:Γ: Ι:8=Χ∆Α∆<>86Α 8=6Χ<: >Η Λ:6≅, >Ι 6ΑΗ∆ Ι:Χ9Η Ι∆ Η=∆Λ

:Ε>Η∆9:Η ∆; ∋6ΓΜ>6Χ 7>6Η. ,:<6Γ9>Χ< Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆; 86Ε>Ι6Α, >Ι
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>Η >Χ8Γ:6Η:9 7Ν 8=6Χ<:Η >Χ Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆ 6Χ9 9:8Γ:6Η:9 7Ν Ι=∆Η: >Χ

Ι=: Γ6Ι>∆ ∆; Ι=: ΕΓ>8: ∆; 86Ε>Ι6Α ∆Κ:Γ Ι=: 6Κ:Γ6<: Λ6<:, 6Η Ι=: Α6ΙΙ:Γ Ι:Χ9Η

Ι∆ <Γ∆Λ ;6ΗΙ:Γ Ι=6Χ Ι=: ;∆ΓΒ:Γ. −ΙΓϑ8ΙϑΓ6Α 8=6Χ<: Λ6Η 6 Β6?∆Γ 9Γ>Κ:Γ ∆;

Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι:, 6Η Ι=: Λ:><=Ι ∆; 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: 6Χ9 =><= ∆Γ<6Χ>8

8∆ΒΕ∆Η>Ι>∆Χ Η:8Ι∆ΓΗ 6Η Λ:ΑΑ 6Η ∆; Ι=∆Η: Λ>Ι= =><= ΕΓ∆9ϑ8Ι>Κ>ΙΝ >Χ8Γ:6Η:9.

,:<6Γ9>Χ< Ι=: Η=∆ΓΙ ΓϑΧ, ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η >Η 9Γ>Κ:Χ Β∆Γ: 7Ν Γ>Η>Χ<

ΗΙΓ:Χ<Ι= ∆; Α67∆ϑΓ 6Χ9 Γ:6Α>Ο6Ι>∆Χ ;6>ΑϑΓ:Η Ι=6Χ 7Ν >Χ8Γ:6Η>Χ< ∆Γ<6Χ>8 8∆ΒΕ∆-

Η>Ι>∆Χ. )Κ:Γ Ι=: 8Ν8Α:, Ι=: ΘΓΗΙ Β:8=6Χ>ΗΒ >Η 6ΑΗ∆ Ι=: ΘΓΗΙ ∆Χ: Ι∆ Η=∆Λ ϑΕ,

Λ=>Α: Ι=: Η:8∆Χ9 6Χ9 Ι=: Ι=>Γ9 ∆Χ:Η 6ΕΕ:6Γ 6Ι Α6Ι:Γ ΗΙ6<:Η.

AΑΑ ∆ϑΓ Γ:ΗϑΑΙΗ 6Γ: 8∆ΧΗ>ΗΙ:ΧΙ Λ>Ι= ΕΓ:Κ>∆ϑΗ ΘΧ9>Χ<Η >Χ Ι=: Α>Ι:Γ6ΙϑΓ:, :ΗΕ:-

8>6ΑΑΝ Ι=∆Η: 8∆Χ8:ΓΧ>Χ< Ι=: /− 8∆ΧΙ6>Χ:9 >Χ 1∆ΑΖ (2003), Λ>Ι= Ι=: :Μ8:ΕΙ>∆Χ

∆; Ι=∆Η: 8∆Χ8:ΓΧ>Χ< ΗΙΓϑ8ΙϑΓ6Α 8=6Χ<:. #Χ Ι=>Η 86Η:, Λ: =><=Α><=Ι:9 Ι=: Γ∆Α:

∆; :ΒΕΑ∆ΝΒ:ΧΙ Η=>;ΙΗ Ι∆Λ6Γ9Η Β∆Γ: ΕΓ∆9ϑ8Ι>Κ: Η:8Ι∆ΓΗ, Λ=>8= 8∆ϑΑ9 Χ∆Ι 7:

;∆ϑΧ9 7Ν 1∆ΑΖ (2003) 9ϑ: Ι∆ =>Η Γ:ΗΙΓ>8Ι>∆Χ ∆; >Χ9ϑΗΙΓ>6Α ΕΓ∆ΘΙ/Λ6<:Η Γ6Ι>∆Η

Ι∆ 7: :Φϑ6Α. ,:<6Γ9>Χ< ∆ϑΓ ΘΧ9>Χ<Η 67∆ϑΙ 86Ε>Ι6Α >ΧΙ:ΧΗ>ΙΝ 6Χ9 ∆Γ<6Χ>8 8∆Β-

Ε∆Η>Ι>∆Χ, Ι=:Ν 6Γ: :Μ68ΙΑΝ Ι=: ∆ΕΕ∆Η>Ι: ∆; Ι=∆Η: >Χ 1∆ΑΖ (2003). 1=>Α: >Χ

Ι=: /− :ΒΕΑ∆ΝΒ:ΧΙ Ι:Χ9:9 Ι∆ 8∆Χ8:ΧΙΓ6Ι: >Χ Β∆Γ: Α67∆ϑΓ >ΧΙ:ΧΗ>Κ: Η:8Ι∆ΓΗ,

7∆∆ΗΙ>Χ< Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 6Χ9 Α∆Λ:Γ>Χ< Ι=: ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ ∆;

86Ε>Ι6Α, >Χ Ι=: 8∆ϑΧΙΓ>:Η Λ: 8∆ΧΗ>9:Γ:9 Ι=: Λ:><=Ι ∆; 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: Η:8Ι∆ΓΗ

>Χ Ι∆Ι6Α :ΒΕΑ∆ΝΒ:ΧΙ 6Χ9 >Χ Ι=: Ι∆Ι6Α Λ6<: 7>ΑΑ >Χ8Γ:6Η:9, Λ>Ι= ∆ΕΕ∆Η>Ι: :Ζ:8ΙΗ

∆Χ Ι=: 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 6Χ9 ∆Γ<6Χ>8 8∆ΒΕ∆Η>Ι>∆Χ.

1∆ΑΖ (2003) Α>ΗΙΗ 6 ΧϑΒ7:Γ ∆; Ε∆ΗΗ>7Α: :ΜΕΑ6Χ6Ι>∆ΧΗ ;∆Γ =>Η ΘΧ9>Χ<Η.  >ΓΗΙ,

Χ:Λ Α>Χ:Η ∆; ΕΓ∆9ϑ8Ι>∆Χ ϑΗϑ6ΑΑΝ ΗΙ6ΓΙ Λ>Ι= Α∆Λ 86Ε>Ι6Α >ΧΙ:ΧΗ>ΙΝ, :ΜΕ:Γ>:Χ8>Χ< 6
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<Γ∆ΛΙ= >Χ Ι=: 86Ε>Ι6Α-Α67∆ϑΓ Γ6Ι>∆ ∆Κ:Γ Ι>Β:. −:8∆Χ9ΑΝ, Ι=: :ΜΕ6ΧΗ>∆Χ ∆; ΘΓΒΗ

>Χ 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: Η:8Ι∆ΓΗ Β><=Ι 7: =6ΒΕ:Γ:9 7Ν 86Ε>Ι6Α Η=∆ΓΙ6<:Η 9ϑ: Ι∆ 6

Α∆Λ >ΧΚ:ΗΙΒ:ΧΙ Γ6Ι:. #Χ Ι=: Ι=>Γ9 ΕΑ68:, 8=6Χ<>Χ< Ε∆Λ:Γ Γ:Α6Ι>∆ΧΗ >Χ ;6Κ∆ϑΓ ∆;

86Ε>Ι6Α 6Χ9 6<6>ΧΗΙ Α67∆ϑΓ, Ι∆<:Ι=:Γ Λ>Ι= ΕΓ∆9ϑ8Ι Β6Γ≅:Ι Γ:<ϑΑ6Ι>∆ΧΗ 6Χ9 -

6;Ι:Γ DϑΒ]Χ>Α 6Χ9 &:ΚΝ (2001) - 8=6Χ<:Η >Χ Β∆Χ:Ι6ΓΝ Ε∆Α>8Ν, Β><=Ι Γ:ΗΙΓ6>Χ

Γ:6Α Λ6<:Η 6Χ9 9:ΕΓ:ΗΗ Ι=: Α67∆ϑΓ Η=6Γ: ∆; >Χ8∆Β:, Γ:Χ9:Γ>Χ< ΕΓ∆9ϑ8Ι>∆Χ >Χ

Α67∆ϑΓ >ΧΙ:ΧΗ>Κ: Η:8Ι∆ΓΗ 8=:6Ε:Γ.

.=: 8∆ϑΧΙΓ>:Η Λ: 6Χ6ΑΝΗ:9 6ΑΑ∆Λ ϑΗ Ι∆ ΓϑΑ: ∆ϑΙ Ι=: Α6ΙΙ:Γ ΙΛ∆ :ΜΕΑ6Χ6Ι>∆ΧΗ.

D:8Α>Χ:Η >Χ Ι=: >ΧΚ:ΗΙΒ:ΧΙ Η=6Γ: ∆; ∆ϑΙΕϑΙ 6Ζ:8Ι:9 Ι∆ 6 Η>Β>Α6Γ :ΜΙ:ΧΙ Ι=: /−

6Χ9 D:ΧΒ6Γ≅ 6Χ9 Ι∆ 6 <Γ:6Ι:Γ :ΜΙ:ΧΙ  >ΧΑ6Χ9 6Χ9 #Ι6ΑΝ (Η::, ;∆Γ >ΧΗΙ6Χ8:,

∗:Α<Γ>Χ :Ι 6Α., 2001, .67Α: 1).  ϑΓΙ=:ΓΒ∆Γ:, >Χ Ι=: Ι=Γ:: 8∆ϑΧΙΓ>:Η 6Χ6ΑΝΗ:9

>Χ Ι=: ΕΓ:Η:ΧΙ ΗΙϑ9Ν ΗΙΓϑ8ΙϑΓ6Α 8=6Χ<: =69 Ι=: Η6Β: 9>Γ:8Ι>∆Χ Χ∆ΙΛ>Ι=ΗΙ6Χ9-

>Χ< Ι=6Ι Ι=: ΕΓ∆ΘΙ Η=6Γ: Λ6Η >Χ8Γ:6Η>Χ< >Χ  >ΧΑ6Χ9 6Χ9 #Ι6ΑΝ 6Χ9 ΗΙ67Α: >Χ

D:ΧΒ6Γ≅.

1: 6Γ: Α:;Ι Λ>Ι= Ι=: :ΜΕΑ6Χ6Ι>∆Χ Γ:<6Γ9>Χ< Ι=: Χ:Λ Α>Χ:Η ∆; ΕΓ∆9ϑ8Ι>∆Χ.

∀∆Λ:Κ:Γ, >Ι >Η Χ:8:ΗΗ6ΓΝ Ι∆ :ΜΕΑ6>Χ Λ=Ν >Χ Ι=: /− Χ:Λ Α>Χ:Η ∆; ΕΓ∆9ϑ8Ι>∆Χ

8∆Χ8:ΧΙΓ6Ι:9 Β∆Γ: >Χ Α67∆ϑΓ >ΧΙ:ΧΗ>Κ: Η:8Ι∆ΓΗ Ι=6Χ >Χ 86Ε>Ι6Α >ΧΙ:ΧΗ>Κ: ∆Χ:Η,

Λ=>Α: >Χ  >ΧΑ6Χ9, D:ΧΒ6Γ≅ 6Χ9 #Ι6ΑΝ Ι=: ∆ΕΕ∆Η>Ι: =6ΕΕ:Χ:9. &∆∆≅>Χ< 6Ι  ><-

ϑΓ: 5 >Ι >Η Ε∆ΗΗ>7Α: Ι∆ 6Γ<ϑ: Ι=6Ι Ι=: Ι=Γ:: EϑΓ∆Ε:6Χ 8∆ϑΧΙΓ>:Η =:Γ: 6Χ6ΑΝΗ:9

Λ:Γ: ΗΕ:8>6Α>Ο>Χ< >Χ Ι=: Η:8Ι∆ΓΗ ϑΗ>Χ< Β∆Γ: >ΧΙ:ΧΗ>Κ:ΑΝ Ι=: ΕΓ∆9ϑ8Ι>∆Χ ;68Ι∆Γ

Ι=6Ι Λ6Η <:ΙΙ>Χ< Γ:Α6Ι>Κ:ΑΝ 8=:6Ε:Γ. .=: /−, >ΧΗΙ:69, Ι=∆ϑ<= :ΜΕ:Γ>:Χ8>Χ< 6

Η>Β>Α6Γ ΙΓ:Χ9 >Χ pk
w
Ι∆ Ι=: ∆Ι=:Γ 8∆ϑΧΙΓ>:Η (Η:: 1∆ΑΖ, 2003,  ><ϑΓ: 6), ΗΕ:8>6Α-

>Ο:9 >Χ Ι=∆Η: Η:8Ι∆ΓΗ ϑΗ>Χ< Β∆Γ: >ΧΙ:ΧΗ>Κ:ΑΝ Ι=: ΕΓ∆9ϑ8Ι>∆Χ ;68Ι∆Γ Ι=6Ι Λ6Η
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<:ΙΙ>Χ< Β∆Γ: Γ:Α6Ι>Κ:ΑΝ :ΜΕ:ΧΗ>Κ:.

#Ι >Η Ι:ΒΕΙ>Χ< Ι∆ :ΜΕΑ6>Χ Ι=>Η ΗΕ:8>Θ8>ΙΝ ∆; Ι=: /− 6Η 6 8=6Χ<: >Χ 8∆Χ-

ΗϑΒ:ΓΗΤΕΓ:;:Γ:Χ8:Η >Χ 6 Γ:Α6Ι>Κ:ΑΝ 8Α∆Η:9 :8∆Χ∆ΒΝ. .=: 8=6Χ<: >Χ ΕΓ:;:Γ:Χ8:Η

Ι∆Λ6Γ9Η Α67∆ϑΓ >ΧΙ:ΧΗ>Κ: Η:8Ι∆ΓΗ 86Χ 7: 8∆ΧΧ:8Ι:9 Ι∆ Ι=: ΥΒ6Γ≅:Ι>Ο6Ι>∆Χς

=ΝΕ∆Ι=:Η>Η, Λ=>8= :ΜΕΑ6>ΧΗ Ι=: <Γ:6Ι:Γ ΗΕ:8>6Α>Ο6Ι>∆Χ ∆; Ι=: /− :8∆Χ∆ΒΝ >Χ

Η:ΓΚ>8: >Χ9ϑΗΙΓ>:Η ∆Χ Ι=: 76Η>Η ∆; =><=:Γ ;:Β6Α: Α67∆Γ ;∆Γ8: Ε6ΓΙ>8>Ε6Ι>∆Χ ( Γ::-

Β6Χ 6Χ9 −8=:ΙΙ≅6Ι, 2001, 2005). 1∆Β:Χ, >Χ8Γ:6Η>Χ< Ι=:>Γ Β6Γ≅:Ι Λ∆Γ≅ =∆ϑΓΗ,

Α:9 Ι∆ 6 Ηϑ7ΗΙ>ΙϑΙ>∆Χ ∆; =∆ϑΗ:=∆Α9 ΕΓ∆9ϑ8Ι>∆Χ ;∆Γ Β6Γ≅:Ι ΕΓ∆9ϑ8ΙΗ (Β6Γ≅:-

Ι>Ο6Ι>∆Χ), Λ=>8= Γ6>Η:9 6<<Γ:<6Ι: 9:Β6Χ9 >Χ Ι=: /− :8∆Χ∆ΒΝ 6Χ9 6Ζ:8Ι:9

9:Β6Χ9 ;∆Γ Η:ΓΚ>8:Η :ΗΕ:8>6ΑΑΝ.

.=>Η ΕΓ∆8:ΗΗ Λ6Η Χ∆Ι =6ΒΕ:Γ:9 >Χ Ι=: /− 7Ν 6Χ 6ΙΙ:ΒΕΙ Ι∆ :ΜΕΑ∆>Ι 8∆Β-

Ε6Γ6Ι>Κ: 69Κ6ΧΙ6<:Η. #Χ9::9, Γ:<6Γ9>Χ< Ι=: :ΜΕ∆ΗϑΓ: Ι∆ >ΧΙ:ΓΧ6Ι>∆Χ6Α ΙΓ69:,

>Ι >Η Λ∆ΓΙ= Γ:86ΑΑ>Χ< Ι=6Ι, 688∆Γ9>Χ< Ι∆ Ι=: ∗:ΧΧ 1∆ΓΑ9 .67Α:Η, Ι=: Γ6Ι>∆ ∆;

Ι=: ΗϑΒ ∆; >ΒΕ∆ΓΙΗ 6Χ9 :ΜΕ∆ΓΙΗ ∆Κ:Γ !D∗ >Χ 8ϑΓΓ:ΧΙ ΕΓ>8:Η Λ6Η 67∆ϑΙ 60%

>Χ D:ΧΒ6Γ≅ >Χ 1970 6Χ9 >Ι Γ:68=:9 103% >Χ 2007. #Χ #Ι6ΑΝ Ι=:Η: Θ<ϑΓ:Η Λ:Γ:

31.3% 6Χ9 58.7% 6Χ9 >Χ  >ΧΑ6Χ9 50.4% 6Χ9 84.4%. #Χ Ι=: /−, >ΧΗΙ:69, Ι=:Ν

Λ:Γ: 11.27% 6Χ9 29.07%.

)ϑΓ ΗΙϑ9Ν 6ΑΗ∆ 86ΓΓ>:Η Ι=:∆Γ:Ι>86Α 6Χ9 Ε∆Α>8Ν >ΒΕΑ>86Ι>∆ΧΗ. #Χ Ι=: ΘΓΗΙ

ΕΑ68:, <>Κ:Χ ∆ϑΓ Γ:ΗϑΑΙΗ, :8∆Χ∆Β>8 Β∆9:ΑΗ >Χ8∆ΓΕ∆Γ6Ι>Χ< ΗΙΓϑ8ΙϑΓ6Α 8=6Χ<:

Η=∆ϑΑ9 7: 69∆ΕΙ:9 ∆Χ8: ΙΓΝ>Χ< Ι∆ :ΜΕΑ6>Χ 6<<Γ:<6Ι: ΕΓ∆ΘΙ Γ6Ι: 9ΝΧ6Β>8Η. #Χ

Ι=: Η:8∆Χ9 ΕΑ68:, Ι=: 86Η: ∆;  >ΧΑ6Χ9 >Η >ΑΑϑΗΙΓ6Ι>Κ: ∆; 6 Ε∆ΗΗ>7Α: Λ6Ν ∆ϑΙ ;∆Γ

69Κ6Χ8:9 :8∆Χ∆Β>:Η ;Γ∆Β Ι=: Γ:8:ΧΙ ΘΧ6Χ8>6Α 6Χ9 :8∆Χ∆Β>8 8Γ>Η>Η. ,:7ϑ>Α9>Χ<
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Fig. 1 – Trends in the rate of profit 
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Fig. 2 - Trends in the profit share 
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Fig. 3 - Trends in the capital-output ratio and in the ratio between the capital price deflator and the 
GDP deflator 
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Fig. 4 - Trends in labour productivity, mean compensation and in the ratio CPI/GDP deflator 
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Fig. 5 - Trends in the capital-labour ratio, in the ratio between capital deflator and the nominal wage 
and in the organic composition of capital 
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Figure 6 – Wage-profit curves for Italy, Finland and Denmark 
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Table 1a – Decomposition of changes in the net rate of profit by period in Denmark, 1970-2006  
Years 70-79 80-89 90-02 03-06 70-06 
Change in income-capital ratio -13.34% 4.36% 14.86% 4.12% 5.84% 
Change in the profit share -2.91% -9.20% 8.81% 8.68% 2.57% 
Change in py/pk 6.35% -8.68% -12.67% 0.33% -16.47% 
      
Change in the profits/wages ratio -3.80% -11.58% 11.46% 11.36% 3.39% 
Change in the organic composition -6.09% -1.94% -0.46% 1.77% -11.45% 
      
Change in the profit rate -9.89% -13.52% 11.00% 13.13% -8.06% 

 
Table 1b – Decomposition of changes in the net rate of profit by period in Finland, 1975-2007 
Years 75-89 90-07 75-07 
Change in income-capital ratio 4.33% 69.27% 70.47% 
Change in the profit share 46.32% 160.12% 192.90% 
Change in py/pk -24.79% -2.93% -52.17% 
    
Change in the profits/wages ratio 55.25% 214.17% 258.67% 
Change in the organic composition -29.39% 12.28% -47.47% 
    
Change in the profit rate 25.86% 226.45% 211.20% 

 
Table 1c – Decomposition of changes in the net rate of profit by period in Italy, 1980-2006 
Years 80-91 92-02 03-06 80-06 
Change in income-capital ratio 5.94% -3.65% -6.37% -7.12% 
Change in the profit share 3.43% 28.52% -7.73% 16.40% 
Change in py/pk -11.17% 2.41% -1.37% -11.33% 
     
Change in the profits/wages ratio 4.61% 40.21% -11.15% 22.62% 
Change in the organic composition -6.40% -12.92% -4.32% -24.67% 
     
Change in the profit rate -1.79% 27.28% -15.48% -2.05% 

 



Table 2 – Decomposition of the percentage change in the net profits/total wages ratio by country 
Denmark 70-79 80-89 90-02 03-06 70-06 
Actual change in net profits/total wages  -3.93% -11.70% 11.48% 11.27% 3.59%

Change in labour productivity 98.97% 103.89% 121.50% 37.28% 407.52%
Change in wage/GDP deflator -102.89% -115.59% -110.02% -26.02% -403.93%

      
Finland 75-89 90-07 75-07   
Actual change in net profits/total wages  62.22% 207.91% 286.63%   

Change in labour productivity 421.54% 446.09% 1121.13%   
Change in wage/GDP deflator -359.31% -238.18% -834.50%   

      
Italy 80-91 92-02 03-06 80-06  
Actual change in net profits/total wages  4.75% 42.47% -11.41% 25.40%  

Change in labour productivity 134.51% 44.58% -14.52% 167.59%  
Change in wage/GDP deflator -129.76% -2.11% 3.11% -142.19%  

 
Table 3 – Decomposition of the percentage change in the organic composition by country 
Denmark 70-79 80-89 90-02 03-06 70-06 
Change in organic composition 6.62% 2.11% 0.44% -1.65% 12.67%

Change in capital-labour ratio 39.55% 18.07% 12.32% 4.44% 92.56%
Change in pk/w -32.92% -15.96% -11.88% -6.08% -79.88%

      
Finland 75-89 90-07 75-07   
Change in organic composition 28.89% -5.68% 24.24%   

Change in capital-labour ratio 52.64% 22.66% 85.64%   
Change in pk/w -23.75% -28.34% -61.40%   

      
Italy 80-91 92-02 03-06 80-06  
Change in organic composition 6.67% 11.93% 4.81% 28.02%  

Change in capital-labour ratio 27.97% 14.72% 2.24% 53.92%  
Change in pk/w -21.31% -2.78% 2.57% -25.90%  

 



Table 4 – Summary of the decompositions of the net profit rate by country 
Denmark 70-79 80-89 90-02 03-06 70-06 
Actual change in the profit rate -9.89% -13.52% 11.00% 13.13% -8.06%

Change in wage/GDP deflator -99.70% -114.40% -109.78% -26.24% -381.21%
Total technology effect 89.80% 100.88% 120.78% 39.36% 373.15%

Change in labour productivity 95.89% 102.82% 121.24% 37.60% 384.60%
Change in capital/labour ratio -36.36% -16.66% -12.97% -4.77% -83.62%
Change in pk/w 30.27% 14.72% 12.51% 6.53% 72.17%

      
Finland 75-89 90-07 75-07   
Actual change in the profit rate 25.86% 226.45% 211.20%   

Change in wage/GDP deflator -319.04% -245.35% -753.09%   
Total technology effect 344.90% 471.80% 964.29%   

Change in labour productivity 374.29% 459.52% 1011.76%   
Change in capital/labour ratio -53.54% -49.01% -167.72%   
Change in pk/w 24.16% 61.28% 120.25%   

      
Italy 80-91 92-02 03-06 80-06  
Actual change in the profit rate -1.79% 27.28% -15.48% -2.05%  

Change in wage/GDP deflator -125.71% -2.00% 3.03% -126.63%  
Total technology effect 123.91% 29.28% -18.51% 124.58%  

Change in labour productivity 130.31% 42.20% -14.19% 149.25%  
Change in capital/labour ratio -26.85% -15.94% -2.01% -47.46%  
Change in pk/w 20.45% 3.02% -2.31% 22.80%  

 



 
Table 5 – Panel Unit Root tests on the ratio between industrial profits and wage bills 
  Model without a time trend Model with a time trend 
  Probability Observations Probability Observations 

Im, Pesaran and Shin W-stat  0.1434 434 0.6855 436 
ADF - Fisher Chi-square 0.1405 434 0.6463 436 

Italy 

PP - Fisher Chi-square 0.6001 442 0.8526 442 
Im, Pesaran and Shin W-stat  0.1020 380 0.0654 382 
ADF - Fisher Chi-square 0.1475 380 0.1775 382 

Finland 

PP - Fisher Chi-square 0.1824 384 0.4828 384 
Im, Pesaran and Shin W-stat  1.0000 588 1.0000 594 
ADF - Fisher Chi-square 1.0000 588 1.0000 594 

Denmark 

PP - Fisher Chi-square 1.0000 595 1.0000 595 
 
Note: lags were automatically selected on the basis the Schwartz Information Criterion. We relied on the Newey-West bandwidth 
selection using a Bartlett kernel. For Finland, the sectors Agriculture, Hunting, Forestry and Fishing, Textiles, textile products, leather and 
footwear, Wood and products of wood and cork, Transport equipment and Construction were excluded because their profit rates were 
stationary 
 



Table 6 – Sectoral decompositions of the capital labour ratio by country 
Denmark 70-79 80-89 90-02 03-06 70-06 
Change in capital labour ratio 45.67% 19.49% 13.05% 4.57% 122.97%

Change in sectoral capital labour ratios 21.66% 3.70% 2.51% 2.51% 43.65%
Employment shift 24.00% 15.79% 10.54% 2.07% 79.32%

      
Finland 75-89 90-07 75-07   
Change in capital labour ratio 57.97% 25.91% 107.05%   

Change in sectoral capital labour ratios 22.11% 7.01% 40.46%   
Employment shift 35.87% 18.90% 66.58%   

      
Italy 80-91 92-02 03-06 80-06  
Change in capital labour ratio 30.82% 14.91% 2.21% 59.88%  

Change in sectoral capital labour ratios -14.72% -0.95% 0.79% -20.24%  
Employment shift 45.54% 15.86% 1.42% 80.12%  

 
Table 7 – Sectoral decompositions of the organic composition by country 
Denmark 70-79 80-89 90-02 03-06 70-06 
Change in organic composition 6.62% 2.11% 0.44% -1.65% 12.67%

Change in sectoral organic 
compositions -10.57% -14.49% -8.38% -2.77% -44.05%
Wage bill shift 17.19% 16.60% 8.81% 1.13% 56.73%

      
Finland 75-89 90-07 75-07   
Change in organic composition 28.89% -5.68% 24.24%   

Change in sectoral organic 
compositions 0.56% -20.30% -20.87%   
Wage bill shift 28.33% 14.62% 45.12%   

      
Italy 80-91 92-02 03-06 80-06  
Change in organic composition 6.67% 11.93% 4.81% 28.02%  

Change in sectoral organic 
compositions -9.77% 5.30% 3.13% -1.42%  
Wage bill shift 16.44% 6.63% 1.68% 29.44%  

 



Table 8 – Sectoral decompositions of the net profit rate by country 
Denmark 70-79 80-89 90-02 03-06 70-06 
Actual change in the profit rate -9.89% -13.52% 11.00% 13.13% -8.06%
      

Change in net profits over total wages -3.80% -11.58% 11.46% 11.36% 3.39%
Sectoral productivity effect 77.97% 78.05% 103.61% 30.64% 320.90%
Sectoral real wage effect -94.54% -102.98% -97.53% -20.63% -352.22%
Wage bill shift 12.77% 13.35% 5.37% 1.35% 34.70%

Employment shift 13.56% 13.59% 5.36% 1.59% 38.39%
Sectoral relative wage effect -0.79% -0.23% 0.02% -0.24% -3.69%
      

Change in organic composition -6.09% -1.94% -0.46% 1.77% -11.45%
Change in sectoral organic compositions 9.72% 13.36% 8.82% 2.98% 39.80%
Wage bill shift -15.81% -15.30% -9.28% -1.21% -51.25%

Employment shift -17.80% -13.62% -10.66% -2.10% -53.00%
Sectoral relative wage effect 1.99% -1.68% 1.38% 0.88% 1.75%

      
Finland 75-89 90-07 75-07   
Actual change in the profit rate 25.86% 226.45% 211.20%   
      

Change in net profits over total wages 55.25% 214.17% 258.67%   
Sectoral productivity effect 317.65% 427.19% 945.94%   
Sectoral real wage effect -288.28% -223.15% -732.74%   
Wage bill shift 25.88% 10.13% 45.46%   

Employment shift 23.79% 10.07% 48.46%   
Sectoral relative wage effect 2.09% 0.06% -2.99%   
      

Change in organic composition -29.39% 12.28% -47.47%   
Change in sectoral organic compositions -0.57% 43.90% 40.88%   
Wage bill shift -28.82% -31.62% -88.36%   

Employment shift -30.73% -36.99% -97.14%   
Sectoral relative wage effect 1.91% 5.37% 8.79%   

      
Italy 80-91 92-02 03-06 80-06  
Actual change in the profit rate -1.79% 27.28% -15.48% -2.05%  
      

Change in net profits over total wages 4.61% 40.21% -11.15% 22.62%  
Sectoral productivity effect 57.17% 9.55% -14.31% 32.92%  
Sectoral real wage effect -67.24% 21.35% 1.09% -39.55%  
Wage bill shift 14.68% 9.31% 2.07% 29.25%  

Employment shift 30.25% 17.31% 2.11% 56.89%  
Sectoral relative wage effect -15.58% -8.00% -0.05% -27.64%  
      

Change in organic composition -6.40% -12.92% -4.32% -24.67%  
Change in sectoral organic compositions 9.38% -5.75% -2.81% 1.25%  
Wage bill shift -15.78% -7.18% -1.51% -25.92%  

Employment shift -38.36% -16.95% -1.34% -61.05%  
Sectoral relative wage effect 22.58% 9.78% -0.17% 35.14%  



Table 9 – Models for employment and capital organic composition percentage changes at the industrial level in Denmark, Finland and 
Italy (51 observations). 
Dependent variable: employment growth rate in logs          

 Within Within Wallace-
Hussain 

Wallace
-

Hussain
Amemya Amemya Nerlove Nerolve Hausman test 

 Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Statistic p-value 
Constant - - -0.5428 -5.3913 -0.5427 -5.3897 -0.5419 -0.4339 0.0002 0.99 
Initial level of the 
organic composition in 
logs 0.2249 2.5278 0.2264 2.9504 0.2263 2.9489 0.2256 3.2845 - - 
           
Dependent variable: growth rate of the organic composition in logs       

 Within Within Wallace-
Hussain 

Wallace
-

Hussain
Amemya Amemya Nerlove Nerolve Hausman test 

 
Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Statistic p-value 

Constant - - 0.0981 1.4118 0.099 1.3981 0.1042 0.0354 0.002 0.96 
Employment growth rate 
in logs -0.2872 -2.5365 -0.3132 -3.1319 -0.31 -3.1159 -0.2904 -3.3132 - - 
           
Dependent variable: growth rate of the organic composition in logs       

 Within Within Wallace-
Hussain 

Wallace
-

Hussain
Amemya Amemya Nerlove Nerolve Hausman test 

 
Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Statistic p-value 

Constant - - 0.2887 2.7987 0.2889 2.801 0.2814 0.0972 0.000 0.99 
Initial level of the 
organic composition in 
logs -0.822 -1.2444 -0.0879 -1.445 -0.0881 -1.4488 -0.0819 -1.5971 - - 
 
 



Table 10 – Cross-correlations between domestic output and net profit rate, net profit share, net profits 
over total wages, total wages over the capital stock and net income over the net capital stock. 

 

ITALY 

Net profit 
rate 

Net profit 
share 

Net profits 
over wages

Wages 
over 

capital 
stock 

Net income 
over net 
capital 
stock 

Obs. 

Contemporaneous 
correlation 0.4661* 0.4235* 0.4357* 0.3322 0.4757* 27 
First lag 0.3584 0.3578 0.3504 0.1521 0.3198 26 
Second lag 0.0743 0.1162 0.1061 -0.1469 -0.0119 25 
First lead -0.0018 -0.0951 -0.0688 0.3490 0.1471 26 

HP filter 

Second lead -0.4799* -0.5521* -0.5517* 0.2588 -0.2726 25 
        

Contemporaneous 
correlation 0.5567* 0.5143* 0.5291* 0.3102 0.5777* 21 
First lag 0.3498 0.3667 0.3638 -0.024 0.2727 20 
Second lag 0.0112 0.0633 0.0545 -0.288 -0.1101 10 
First lead 0.0694 -0.0686 -0.032 0.5373* 0.2888 20 

Band 
Pass 
Filter 

Second lead -0.4834* -0.5882* -0.5858* 0.3663 -0.2147 19 
        
 FINLAND        

Contemporaneous 
correlation 0.4718* 0.4275* 0.4736* 0.2176 0.5174* 33 
First lag 0.4514* 0.5125* 0.4587* 0.0939 0.4359* 32 
Second lag 0.1590 0.1767 0.1462 0.0743 0.1736 31 
First lead -0.2166 -0.3146 -0.2329 0.2226 -0.0771 32 

HP filter 

Second lead -0.5474* -0.6786* -0.6081* 0.0755 -0.4371* 31 
        

Contemporaneous 
correlation 0.4501* 0.4300* 0.4614* 0.2105 0.4850* 27 
First lag 0.5095* 0.5509* 0.5097* 0.1151 0.4978* 26 
Second lag 0.1993 0.1766 0.1637 0.1951 0.2606 25 
First lead -0.2689 -0.3385 -0.2806 0.1982 -0.1682 25 

Band 
Pass 
Filter 

Second lead -0.6300* -0.7503* -0.7022* 0.1976 -0.4699* 26 
        
 DENMARK        

Contemporaneous 
correlation 0.4886* 0.3306* 0.3500* 0.7474* 0.7461* 36 
First lag 0.3543* 0.2919 0.2910 0.3771* 0.4585* 35 
Second lag -0.0558 -0.0503 -0.0674 0.1660 0.0328 34 
First lead -0.3357* -0.4296* -0.4138* 0.2989 -0.1033 35 

HP filter 

Second lead -0.6215* -0.5958* -0.5912* -0.2883 -0.6024* 34 
        

Contemporaneous 
correlation 0.5260* 0.3759* 0.3946* 0.7580* 0.7668* 30 
First lag 0.3138 0.2504 0.2479 0.3795* 0.4198* 29 
Second lag -0.0578 -0.0520 -0.0714 0.1593 0.0249 28 
First lead -0.3946* -0.4799* -0.4688* 0.3270 -0.1222 29 

Band 
Pass 
Filter 

Second lead -0.5788* -0.5461* -0.5453* -0.2448 -0.5475* 28 
Note: HP filter and Band Pass filter refer to the components derived using the Hodrick-Prescott and band-pass filters, 
respectively. The correlations reported are between the contemporaneous values of de-trended domestic output and the jth 
lag or lead of the variables indicated at the head of the columns. 


