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A ∆5Β9≅ 85Η5 5∆∆ΦΧ57< ΗΧ ∆Φ=79-ϑ5≅Ι9
7ΧΦΦ9≅5Η=ΧΒΓ

Ab!∀ ac∀

+9ΓΧΦΗ=Β; ΗΧ ΓΗ5Η=ΧΒ5ΦΜ 5Β8 ΒΧΒ-ΓΗ5Η=ΧΒ5ΦΜ ∆5Β9≅ 85Η5 97ΧΒΧΑ9ΗΦ=7Γ Κ9

Χς9Φ Η9ΓΗΓ :ΧΦ "+=75Φ8ΧΘΓ 93% Η<9ΧΦΜ Χ: ϑ5≅Ι9" :ΧΦ 10 )ECD 7ΧΙΒΗΦ=9Γ Χϑ9Φ

8=ς9Φ9ΒΗ Η=Α9 ∆9Φ=Χ8Γ 5Β8 5;;Φ9;5Η=ΧΒ ≅9ϑ9≅Γ. −<9 Η<9ΧΦΜ 8Χ9Γ ΒΧΗ ΟΒ8 9Α-

∆=Φ=75≅ ΓΙ∆∆ΧΦΗ.

Ke&%o d!: ϑ5≅Ι9, ∆Φ=79, ΟΛ98 9ς97ΗΓ ΑΧ89≅, Φ5Β8ΧΑ 9ς97ΗΓ ΑΧ89≅, ∆5Β9≅

ΙΒ=Η ΦΧΧΗ Η9ΓΗΓ, ∆5Β9≅ 7Χ=ΒΗ9;Φ5Η=ΧΒ Η9ΓΗΓ.

JEL Code!: C21, C43, C52, D46.
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1 In∀ od#c∀ion

∋95ΓΙΦ9Γ Χ: ∆Φ=79-ϑ5≅Ι9 7ΧΦΦ9≅5Η=ΧΒΓ <5ϑ9 Φ979ΒΗ≅Μ 699Β Η<9 ΓΙ6>97Η Χ: 5 7Φ=Η-

=75≅ Φ95ΓΓ9ΓΓΑ9ΒΗ. A Φ979ΒΗ Φ9ϑ=9Κ Χ: Η<9 ≅=Η9Φ5ΗΙΦ9 Κ5Γ Χς9Φ98 6Μ %≅=Α5Β

(2002, 2004) 5≅ΓΧ <=;<≅=;<Η=Β; =ΗΓ ΙΒ89Φ≅Μ=Β; Η<9ΧΦ9Η=75≅ 8965Η9 Κ<=7< =Γ Χ: 5

∆5Φ5ΑΧΙΒΗ =Α∆ΧΦΗ5Β79 :ΧΦ ∋5ΦΛ=5Β/7≅5ΓΓ=75≅ 97ΧΒΧΑ=7Γ. 09 ΓΗ=7? <9Φ9 Κ=Η<

9Α∆=Φ=75≅ 7ΧΒΗΦ=6ΙΗ=ΧΒΓ ΧΒ Η<=Γ =ΓΓΙ9.

BΜ Κ5Μ Χ: =ΒΗΦΧ8Ι7Η=ΧΒ, =Η =Γ ΚΧΦΗ< Α5?=Β; Φ9:9Φ9Β79 ΗΧ ,<5=?< (1984)

5Β8 CΧ7?Γ<ΧΗΗ 5Β8 CΧΗΗΦ9≅≅ (1997) Η<5Η 9ΓΗ=Α5Η98 Η<9 :Χ≅≅ΧΚ=Β; ΑΧ89≅

lnPj = lnA+ � lnDj + �j (1)

Κ<9Φ9 j =Γ 5 Γ97ΗΧΦ5≅ =Β89Λ, P 5Φ9 5;;Φ9;5Η9 ∆Φ=79Γ ΤΑ95ΓΙΦ98 6Μ Ρ;ΦΧΓΓ

ΧΙΗ∆ΙΗΣΓ9Φ=9Γ -, D 5Φ9 5;;Φ9;5Η9 ΑΧΒ9Η5ΦΜ ϑ5≅Ι9Γ Γ9Φ=9Γ (5 ∆ΧΓΓ=6≅9 Α95ΓΙΦ9

Χ: Κ<=7< =Γ =≅≅ΙΓΗΦ5Η98 69≅ΧΚ), A 5Β8 � 5Φ9 7ΧΒΓΗ5ΒΗΓ 5Β8 �j =Γ 5Β 9ΦΦΧΦ Η9ΦΑ.

#: Γ97ΗΧΦ5≅ ϑ5≅Ι9Γ 5Φ9 Η<9 Α5=Β 89Η9ΦΑ=Β5ΒΗΓ Χ: Γ97ΗΧΦ5≅ ∆Φ=79Γ =Η Κ=≅≅ :Χ≅≅ΧΚ

Η<5Η: (=) ≅ΒA = 0; (==) � = 1; (===) Η<9 R2 Χ: (1) =Γ ≅5Φ;9. −<9 Κ<Χ≅9 Χ: Η<9Γ9

Η<Φ99 ∆Φ98=7Η=ΧΒΓ <5Γ 699Β Η9ΦΑ98 "+=75Φ8ΧΘΓ 93% −<9ΧΦΜ Χ: /5≅Ι9".

E5Φ≅=9Φ 7ΧΒΗΦ=6ΙΗ=ΧΒΓ (CΧ7?Γ<ΧΗΗ 5Β8 CΧΗΗΦ9≅≅, 1997, 1998; ∗9ΗΦΧϑ=7, 1987;

−ΓΧΙ≅Ο8=Γ 5Β8 ∋5Β=5Η=Γ, 2002), 65Γ98 ΧΒ 7ΦΧΓΓ-Γ97Η=ΧΒ5≅ Φ9;Φ9ΓΓ=ΧΒΓ, :ΧΙΒ8 5

ΓΗΦΧΒ; 9Α∆=Φ=75≅ ΓΙ∆∆ΧΦΗ :ΧΦ Η<9 ∆Φ98=7Η=ΧΒΓ 56Χϑ9.

∀ΧΚ9ϑ9Φ, Η<=Γ 9ϑ=89Β79 Κ5Γ Φ979ΒΗ≅Μ ∆ΙΗ =ΒΗΧ ΕΙ9ΓΗ=ΧΒ 6Μ %≅=Α5Β (2002)

Κ<Χ 5Φ;Ι98 Η<5Η ∆Φ=79Γ 5Β8 ϑ5≅Ι9Γ Η9Β8 ΗΧ 69 <=;<9Φ =Β ≅5Φ;9Φ Γ97ΗΧΦΓ 5Β8 ≅ΧΚ9Φ

=Β ΓΑ5≅≅9Φ ΧΒ9Γ. #Β ΧΗ<9Φ Η9ΦΑΓ, =Β8ΙΓΗΦΜ Γ=Ν9 8Φ=ϑ9Γ Η<9 ΓΗΦΧΒ; 7ΧΒΒ97Η=ΧΒ
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69ΗΚ99Β ∆Φ=79Γ 5Β8 ϑ5≅Ι9Γ. .∆ΧΒ ΙΓ=Β; =Β8ΙΓΗΦΜ ΗΧΗ5≅ 7ΧΓΗΓ ΗΧ 89Π5Η9 ∆Φ=79Γ

5Β8 ϑ5≅Ι9Γ, Η<9 ΓΙ∆∆ΧΦΗ :ΧΦ Η<9 Η<Φ99 ∆Φ98=7Η=ΧΒΓ 56Χϑ9 ϑ5Β=Γ<9Γ.

D=5Ν 5Β8 )ΓΙΒ5 (2005-6, 2007) =ΒΗ9Φ∆Φ9Η98 Η<9 ΦΧ≅9 Χ: Γ=Ν9 =Β Η<9 7ΧΦΦ9-

≅5Η=ΧΒ 69ΗΚ99Β =Β8ΙΓΗΦΜ ∆Φ=79Γ 5Β8 ϑ5≅Ι9Γ =Β 5 8=ς9Φ9ΒΗ Κ5Μ. CΧΒΓ=89Φ Η<9

:Χ≅≅ΧΚ=Β; 9ΕΙ5Η=ΧΒ

ln
∀i

∀j
= � + � ln

di

dj
+ %i (2)

Κ<9Φ9 ∀j 5Β8 ∀i 5Φ9 Η<9 (∆ΦΧ8Ι7Η=ΧΒ) ∆Φ=79Γ Χ: Η<9 j�∃h 5Β8 i�∃h 7ΧΑΑΧ8=Η=9Γ

Φ9Γ∆97Η=ϑ9≅Μ, dj 5Β8 di 5Φ9 ΙΒ=Η ϑ5≅Ι9Γ, % =Γ 5 ΓΗΧ7<5ΓΗ=7 9ΦΦΧΦ 5Β8 � 5Β8 �

∆5Φ5Α9Η9ΦΓ. −<9 j� ∃h 7ΧΑΑΧ8=ΗΜ =Γ Η<9 ΒΙΑ9Φ5=Φ9, Κ<=7< =Γ 7ΧΑΑΧΒ ΗΧ 5≅≅

Η<9 Χ6Γ9Φϑ5Η=ΧΒΓ ΓΧ Η<5Η Η<9 9ΦΦΧΦ =Γ ΒΧΗ =Β89Λ98 6Μ j. #Β ΧΦ89Φ ΗΧ 9ΓΗ=Α5Η9

9ΕΙ5Η=ΧΒ (1), ΧΒ9 <5Γ ΗΧ Α5Β=∆Ι≅5Η9 (2) ΓΧ ΗΧ Χ6Η5=Β

ln
∀i#i

∀j#j
= � + � ln

di#i

dj#j
+ (1� �) ln

#i

#j
+ %i (3)

Κ<9Φ9 #j 5Β8 #i 5Φ9 Η<9 ∆<ΜΓ=75≅ ΕΙ5ΒΗ=Η=9Γ Χ: ΧΙΗ∆ΙΗ Χ: =Β8ΙΓΗΦ=9Γ j 5Β8 i

Φ9Γ∆97Η=ϑ9≅Μ. ∀ΧΚ9ϑ9Φ, #j 5Β8 #i 75ΒΒΧΗ 69 Χ6Γ9Φϑ98 5Β8 Η<9=Φ ϑ5≅Ι9 75Β

ϑ5ΦΜ 577ΧΦ8=Β; ΗΧ Α95ΓΙΦ9Α9ΒΗ ΙΒ=ΗΓ. −<9Φ9:ΧΦ9 9ΓΗ=Α5Η9Γ Χ: (1) 65Γ98 ΧΒ

(3) ΚΧΙ≅8 69 ∆≅5;Ι98 6Μ 5Β ΧΑ=ΗΗ98 ϑ5Φ=56≅9 ∆ΦΧ6≅9Α. .Β89Φ Η<9Γ9 7=Φ7ΙΑ-

ΓΗ5Β79Γ, 8=ς9Φ9ΒΗ 5ΗΗ9Α∆ΗΓ ΗΧ Φ9ΑΧϑ9 Η<=Γ ∆ΦΧ6≅9Α 6Μ 89Π5Η=Β; =Β8ΙΓΗΦ=5≅

∆Φ=79Γ 5Β8 ϑ5≅Ι9Γ ΚΧΙ≅8 ≅958 ΗΧ 8=ς9Φ9ΒΗ Φ9ΓΙ≅ΗΓ 5Β8 Η<9Φ9:ΧΦ9 ΗΧ =Β89Η9ΦΑ=-

Β57Μ. #Β ΧΗ<9Φ ΚΧΦ8Γ, Η<9 7ΧΒ7≅ΙΓ=ΧΒΓ 6Μ %≅=Α5Β (2002) ΚΧΙ≅8 69 7ΧΦΦ97Η ΧΒ≅Μ

=: 89Π5Η=Β; =Β8ΙΓΗΦΜ ∆Φ=79Γ 5Β8 ϑ5≅Ι9Γ 6Μ ΗΧΗ5≅ 7ΧΓΗΓ Κ5Γ Η<9 ΧΒ≅Μ ≅9;=Η=Α5Η9

Κ5Μ ΗΧ Φ9ΑΧϑ9 Η<9 9ς97Η Χ: =Β8ΙΓΗΦΜ Γ=Ν9 ΧΒ 9ΓΗ=Α5Η9Γ Χ: (1). −<9 ∆ΦΧ6≅9Α
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Κ5Γ :ΙΦΗ<9Φ 8=Γ7ΙΓΓ98 =Β %=≅Α5Β (2008) 5Β8 D=5Ν 5Β8 )ΓΙΒ5 (2008), Κ<=7<,

<ΧΚ9ϑ9Φ, Φ95ΓΓ9ΦΗ98 Η<9=Φ Φ9Γ∆97Η=ϑ9 ∆ΧΓ=Η=ΧΒΓ.

−<9 5=Α Χ: Η<9 ∆Φ9Γ9ΒΗ 7ΧΒΗΦ=6ΙΗ=ΧΒ =Γ ΗΧ ΙΓ9 ∆5Β9≅ 85Η5 97ΧΒΧΑ9ΗΦ=7Γ

ΗΧ Γ<98 :ΙΦΗ<9Φ ≅=;<Η ΧΒ Η<9 =ΓΓΙ9.  ΧΦ Φ9≅5Η=ϑ9 ϑ5≅Ι9Γ ΗΧ 9Λ∆≅5=Β Φ9≅5Η=ϑ9

∆Φ=79Γ =Η =Γ Β979ΓΓ5ΦΜ Η<5Η 5≅≅ Η<9 Η<Φ99 ∆Φ98=7Η=ΧΒΓ 56Χϑ9 <Χ≅8. 09 ∆ΦΧ∆ΧΓ9

ΗΧ ΓΗ5ΦΗ Κ=Η< Η<9 ∆Φ98=7Η=ΧΒ Η<5Η � = 1 5Β8 ΗΧ ΙΓ9 ∆5Β9≅ 85Η5 97ΧΒΧΑ9ΗΦ=7Γ

ΗΧ 577ΧΙΒΗ :ΧΦ =Β8ΙΓΗΦΜ ΙΒΧ6Γ9Φϑ98 <9Η9ΦΧ;9Β9=ΗΜ. #Β Η<9 75Γ9 Η<5Η Η<9 85Η5

8Χ ΒΧΗ Φ9>97Η Η<=Γ ∆Φ98=7Η=ΧΒ, Κ9 Κ=≅≅ ΑΧϑ9 ΗΧ 7ΧΒΓ=89Φ Η<9 ∆Φ98=7Η=ΧΒ Η<5Η

 !A = 0 ΧΒ79 =Α∆ΧΓ=Β; Η<9 Φ9ΓΗΦ=7Η=ΧΒ � = 1. #Η =Γ 9ΒΧΙ;< Η<5Η ΧΒ≅Μ ΧΒ9

Χ: Η<9Γ9 5ΓΓΙΑ∆Η=ΧΒΓ 8Χ9Γ ΒΧΗ <Χ≅8 ΗΧ Φ9>97Η Η<9 ∆ΦΧ∆ΧΓ=Η=ΧΒ Η<5Η Φ9≅5Η=ϑ9

=Β8ΙΓΗΦΜ ϑ5≅Ι9Γ 5Φ9 Η<9 Α5=Β 89Η9ΦΑ=Β5ΒΗΓ Χ: Φ9≅5Η=ϑ9 =Β8ΙΓΗΦΜ ∆Φ=79Γ. 09

5∆∆≅Μ ΧΙΦ Η9ΓΗ=Β; ∆ΦΧ798ΙΦ9 ΗΧ Γ97ΗΧΦ5≅ 85Η5 :ΧΦ 10 )ECD 7ΧΙΒΗΦ=9Γ Χϑ9Φ

8=ς9Φ9ΒΗ Η=Α9 ∆9Φ=Χ8Γ 5Β8 5;;Φ9;5Η=ΧΒ ≅9ϑ9≅Γ.

−<9 Φ9ΓΗ Χ: Η<=Γ ∆5∆9Φ =Γ ΓΗΦΙ7ΗΙΦ98 5Γ :Χ≅≅ΧΚΓ. −<9 Β9ΛΗ Γ97Η=ΧΒ =≅≅ΙΓΗΦ5Η9Γ

=Β ;Φ95Η9Φ 89Η5=≅ ΧΙΦ Η9ΓΗ=Β; ∆ΦΧ798ΙΦ9 5Β8 Η<9 Α9Η<Χ8Γ Κ9 58Χ∆Η. (9ΛΗ Κ9

ΑΧϑ9 ΗΧ 8=Γ7ΙΓΓ ΧΙΦ 85Η5 ΓΧΙΦ79Γ 5Β8 Η<9 Κ5Μ Κ9 89ΟΒ9 ΧΙΦ ϑ5Φ=56≅9Γ. −<9Β

Κ9 Γ<ΧΚ ΧΙΦ Φ9ΓΙ≅ΗΓ 5Β8 ΟΒ5≅≅Μ Κ9 7ΧΒ7≅Ι89.

2 Te!∀ing p oced# e and me∀hod!

)ΙΦ Η9ΓΗ=Β; ∆ΦΧ798ΙΦ9 =Γ 5Γ :Χ≅≅ΧΚΓ. CΧΒΓ=89Φ 9ΕΙ5Η=ΧΒ (2) 5Η Η=Α9 ∃

ln
∀it

∀jt
= � + � ln

dit

djt
+ %it
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A88 5Β8 ΓΙ6ΗΦ57Η :ΦΧΑ Η<9 ≅9:Η <5Β8 Γ=89 (1� �) Η=Α9Γ Φ9≅5Η=ϑ9 ΧΙΗ∆ΙΗ

9ϑ5≅Ι5Η98 5Η 65Γ9 Μ95Φ ∆Φ=79Γ ΗΧ Χ6Η5=Β

ln
∀it∀i0#it

∀jt∀j0#jt
= � + � ln

dit∀i0#it

djt∀j0#jt
+ (1� �) ln

∀i0#it

∀j0#jt
+ %it (4)

−<=Γ 9ΕΙ5Η=ΧΒ 75Β 69 Φ9ΚΦ=ΗΗ9Β 5Γ

ln
∀it#it

∀jt#jt
= � + (� � 1) ln

∀i0

∀j0
+ � ln

dit#it

djt#jt
+ (1� �) ln

∀i0#it

∀j0#jt
+ %it

BΦ=Β; ΗΧ Η<9 ≅9:Η <5Β8 Γ=89 ln pi0qit
pj0qjt

ln
∀it#it

∀jt#jt
� ln

∀i0#it

∀j0#jt
= �+ (� � 1) ln

∀i0

∀j0
+ �

�
ln
dit#it

djt#jt
� ln

∀i0#it

∀j0#jt

�
+ %it (5)

!=ϑ9Β Η<5Η Η<9 >-Η< ;ΧΧ8 =Γ Η<9 ΒΙΑ9Φ5=Φ9 Κ9 8ΦΧ∆ Η<9 j =Β89Λ 5Β8 Κ9

89ΟΒ9

∋it � ln
∀it#it

∀jt#jt
� ln

∀i0#it

∀j0#jt

&it � ln
dit#it

djt#jt
� ln

∀i0#it

∀j0#jt

�i � (� � 1) ln
∀i0

∀j0

eit � %it
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5Β8 ΓΧ Κ9 75Β ΚΦ=Η9 (5) 5Γ

∋it = � + �&it + �i + eit (6)

#Η =Γ ΒΧΚ 7≅95Φ Η<5Η =Η =Γ ∆ΧΓΓ=6≅9 ΗΧ 9ΓΗ=Α5Η9 � 5Β8 ΗΧ Η9ΓΗ <Μ∆ΧΗ<9Γ9Γ

56ΧΙΗ =Η 6Μ 75ΦΦΜ=Β; ΗΧ Η<9 85Η5 Η<9 Κ9≅≅-?ΒΧΚΒ ΧΒ9-Κ5Μ 9ΦΦΧΦ 7ΧΑ∆ΧΒ9ΒΗ

ΑΧ89≅, 9=Η<9Φ =Β =ΗΓ ΟΛ98 9ς97Η ϑ5Φ=5ΒΗ ΧΦ =Β =ΗΓ Φ5Β8ΧΑ 9ς97Η ΧΒ9. −<9

ΗΚΧ 8=ς9Φ 89∆9Β8=Β; ΧΒ Η<9 5ΓΓΙΑ∆Η=ΧΒΓ 7ΧΒ79ΦΒ=Β; �i:  ΧΦ Η<9 ΟΛ98 9ς97ΗΓ

ΑΧ89≅, Η<9Μ 5Φ9 7ΧΒΓ=89Φ98 5Γ ΟΛ98 ∆5Φ5Α9Η9ΦΓ, Κ<=≅9 =Β Η<9 Φ5Β8ΧΑ 9ς97ΗΓ

ΑΧ89≅ Η<9Μ 5Φ9 7ΧΒΓ=89Φ98 5Γ Φ5Β8ΧΑ Φ95≅=Ν5Η=ΧΒΓ :ΦΧΑ ΓΗΧ7<5ΓΗ=7 ∆ΦΧ79ΓΓ9Γ

Η<5Η 5Φ9 =Β89∆9Β89ΒΗ≅Μ 5Β8 =89ΒΗ=75≅≅Μ 8=ΓΗΦ=6ΙΗ98 Κ=Η< 5 ;=ϑ9Β ϑ5Φ=5Β79 (B5≅-

Η5;=, 2001, ∆∆. 12-21).

09 7<ΧΧΓ9 69ΗΚ99Β Η<9 ΗΚΧ ΑΧ89≅Γ ΧΒ Η<9 ;ΦΧΙΒ8Γ Χ: Η<9 ∀5ΙΓΑ5Β Η9ΓΗ,

Κ<=7< =Γ 65Γ98 ΧΒ Η<9 8=ς9Φ9Β79 69ΗΚ99Β Η<9=Φ 9ΓΗ=Α5Η98 ϑ5≅Ι9Γ Χ: �. −<9

ΒΙ≅≅ Χ: Η<=Γ Η9ΓΗ =Γ Η<5Η Η<9 ΗΚΧ 9ΓΗ=Α5ΗΧΦΓ ∆ΦΧ8Ι79 Η<9 Γ5Α9 Φ9ΓΙ≅ΗΓ. #ΗΓ 65Γ=Γ

=Γ Η<5Η ΟΛ98 9ς97ΗΓ 9ΓΗ=Α5Η9Γ 5Φ9 7ΧΒΓ=ΓΗ9ΒΗ 6ΙΗ ΒΧΗ 9Υ 7=9ΒΗ ΙΒ89Φ 6ΧΗ< Η<9

ΒΙ≅≅ <Μ∆ΧΗ<9Γ=Γ 5Β8 Η<9 5≅Η9ΦΒ5Η=ϑ9 ΧΒ9, Κ<=≅9 Η<9 Φ5Β8ΧΑ 9ς97Η 9ΓΗ=Α5ΗΧΦ

=Γ ΒΧΗ 7ΧΒΓ=ΓΗ9ΒΗ ΙΒ89Φ Η<9 5≅Η9ΦΒ5Η=ϑ9 <Μ∆ΧΗ<9Γ=Γ 6ΙΗ =Η =Γ 9Υ 7=9ΒΗ ΙΒ89Φ

Η<9 ΒΙ≅≅ (B5≅Η5;=, 2001, ∆∆. 65-66). ,Ι7< Η9ΓΗ, <ΧΚ9ϑ9Φ, 8Χ9Γ ΒΧΗ ΓΙ=Η 5≅≅

∆ΧΓΓ=6≅9 85Η5Γ9ΗΓ, 5Γ =ΗΓ ΙΒ89Φ≅Μ=Β; 5ΓΓΙΑ∆Η=ΧΒ Η<5Η Η<9 ϑ5Φ=5Β79-7Χϑ5Φ=5Β79

Α5ΗΦ=Λ Χ: Η<9 8=ς9Φ9Β79 69ΗΚ99Β Η<9 ΗΚΧ 9ΓΗ=Α5ΗΧΦΓ =Γ ∆ΧΓ=Η=ϑ9 89ΟΒ=Η9 Α=;<Η

ΒΧΗ <Χ≅8 =Β ∆Φ57Η=79.  ΧΦ Η<=Γ Φ95ΓΧΒ Κ9 ΓΙ∆∆≅9Α9ΒΗ =Η Κ=Η< 5 ∋ΙΒ8≅5? Η9ΓΗ

(∀Γ=5Χ, 2001, ∆∆. 50), Κ<=7< =Γ ΒΧΗ 65Γ98 ΧΒ Η<=Γ <Μ∆ΧΗ<9Γ=Γ. 09 :ΙΦΗ<9Φ
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Η9ΓΗ :ΧΦ Γ9Φ=5≅ 7ΧΦΦ9≅5Η=ΧΒ =Β eit, 6Μ Φ9ΓΧΦΗ=Β; ΗΧ Η<9 &5;Φ5Β;9 ∋Ι≅Η=∆≅=9Φ (&∋)

Η9ΓΗΓ ∆ΦΧ∆ΧΓ98 6Μ B5≅Η5;= (2001, ∆. 91 5Β8 ∆. 95).  =Β5≅≅Μ, =Β ∆Φ9Γ9Β79 Χ:

9ϑ=89Β79 Χ: Γ9Φ=5≅ 7ΧΦΦ9≅5Η=ΧΒ =Β Η<9 Φ9Γ=8Ι5≅Γ, Κ9 ≅ΧΧ? :ΧΦ Η<9 ΑΧΓΗ ΓΙ=Η56≅9

Γ∆97=Ο75Η=ΧΒ 69ΗΚ99Β 5Β A+(1) 5Β8 5 ∋A(1) ∆ΦΧ79ΓΓ 6Μ Φ9ΓΧΦΗ=Β; ΗΧ Η<9

Η9ΓΗ ∆ΦΧ∆ΧΓ98 6Μ BΙΦ?9, !Χ8:Φ9Μ 5Β8 −9ΦΑ5ΜΒ9 (1990) - <9Φ95:Η9Φ ≅569≅≅98

5Γ B!− - 5Γ =≅≅ΙΓΗΦ5Η98 =Β B5≅Η5;= (2001, ∆. 97).

−<9 ∆ΦΧ798ΙΦ9 56Χϑ9 =Γ 5∆∆ΦΧ∆Φ=5Η9 Κ<9Β 895≅=Β; Κ=Η< ΓΗ5Η=ΧΒ5ΦΜ 85Η5.

∀ΧΚ9ϑ9Φ, Κ<9Β Η<9 Η=Α9 8=Α9ΒΓ=ΧΒ Χ: Η<9 ∆5Β9≅ ;ΦΧΚΓ ≅5Φ;9, 5 ∆ΦΧ6≅9Α Χ:

Γ∆ΙΦ=ΧΙΓ Φ9;Φ9ΓΓ=ΧΒ Α=;<Η 5Φ=Γ9 Κ=Η< ΒΧΒ-ΓΗ5Η=ΧΒ5ΦΜ 85Η5 (B5≅Η5;=, 2001, ∆.

243). −Χ Χϑ9Φ7ΧΑ9 =Η, Κ9 Φ9ΓΧΦΗ ΗΧ ∆5Β9≅ ΙΒ=Η ΦΧΧΗ 5Β8 7Χ=ΒΗ9;Φ5Η=ΧΒ Η9ΓΗ=Β;

5:Η9Φ #Α, ∗9Γ5Φ5Β 5Β8 ,<=Β (2003), ∋5885≅5 5Β8 0Ι (1999), C<Χ= (2001)

5Β8 ∗98ΦΧΒ= (1999, 2004)1. #: Η<9 ΙΒ=Η ΦΧΧΗ 5Β8 7Χ=ΒΗ9;Φ5Η=ΧΒ <Μ∆ΧΗ<9Γ9Γ 5Φ9

ΒΧΗ Φ9>97Η98, Κ9 Κ=≅≅ 58Χ∆Η 5 ∆5Β9≅ 8ΜΒ5Α=7 ≅95ΓΗ ΓΕΙ5Φ9 8ΙΑΑΜ ϑ5Φ=56≅9Γ

(D&,D/) 9ΓΗ=Α5ΗΧΦ 5:Η9Φ ∋5Φ? 5Β8 ,Ι≅ (2003) ΗΧ Η9ΓΗ :ΧΦ � = 1, Κ<=7<, ΧΒ79

5;5=Β, 7ΧΒΓ=89ΦΓ �i 5Γ ΟΛ98 7ΧΒΓΗ5ΒΗΓ.

 ΧΦ ∆5Β9≅Γ Κ=Η< 6ΧΗ< Γ<ΧΦΗ 5Β8 ≅ΧΒ; Η=Α9 8=Α9ΒΓ=ΧΒΓ, ΧΒ79 Κ9 ΟΒ8 9ϑ=-

89Β79 Χ: � = 1, Κ9 =Α∆ΧΓ9 Η<=Γ Φ9ΓΗΦ=7Η=ΧΒ ΧΒ Η<9 85Η5 5Β8 Κ9 7<97? Η<9 5%

7ΧΒΟ89Β79 =ΒΗ9Φϑ5≅ Χ: �0 =Β Η<9 :Χ≅≅ΧΚ=Β; Φ9;Φ9ΓΓ=ΧΒ

∋it � &it = �
0 + �it

Κ<9Φ9 �it =Γ 5 ΓΗΧ7<5ΓΗ=7 9ΦΦΧΦ. #Β Η<=Γ Γ9ΗΗ=Β; Κ9 75Β Η9ΓΗ :ΧΦ �
0 �  !A = 0,

1)Β79 5;5=Β 5Β =ΒΗΦΧ8Ι7Η=ΧΒ ΗΧ Η<9Γ9 Η9ΓΗΓ =Γ Χς9Φ98 =Β B5≅Η5;= (2001, 7<∆. 12).
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6975ΙΓ9 =: � = 1, Η<9Φ9 Κ=≅≅ ΒΧΗ 69 5ΒΜ ΧΑ=ΗΗ98 ϑ5Φ=56≅9 ∆ΦΧ6≅9Α =Β (3).

3 The da∀a!e∀ and de∋ni∀ion! of ∃a iable!

)ΙΦ 85Η5 ΓΧΙΦ79 =Γ Η<9 ,−A( )ECD 85Η565Γ92, :ΦΧΑ Κ<=7< Κ9 Η5?9 Η<9 :Χ≅-

≅ΧΚ=Β; ϑ5Φ=56≅9Γ: 7ΧΒΓΙΑ∆Η=ΧΒ Χ: ΟΛ98 75∆=Η5≅ (C CC), =ΒΗ9ΦΑ98=5Η9 =Β∆ΙΗΓ

=Β 7ΙΦΦ9ΒΗ ∆Φ=79Γ (#(−#), ;ΦΧΓΓ ΧΙΗ∆ΙΗ =Β 7ΙΦΦ9ΒΗ ∆Φ=79Γ (∗+)D), ;ΦΧΓΓ ΧΙΗ∆ΙΗ

=Β ∆Φ=79Γ :ΧΦ Η<9 Μ95Φ 2000 (∗+D%), ϑ5≅Ι9 58898 =Β 7ΙΦΦ9ΒΗ ∆Φ=79Γ (/A&.),

Η<9 ΒΙΑ69Φ Χ: 9Α∆≅ΧΜ99Γ (E∋∗E), Η<9 ΒΙΑ69Φ Χ: Γ9≅:-9Α∆≅ΧΜ98 (,E& ),

≅56ΧΙΦ 7ΧΓΗΓ (&AB+). 09 7ΧΒΓ=89Φ Η<9 :Χ≅≅ΧΚ=Β; 7ΧΙΒΗΦ=9Γ =Β Η<9 :Χ≅≅ΧΚ=Β;

Η=Α9 ∆9Φ=Χ8Γ: AΙΓΗΦ=5 :ΦΧΑ 1976 ΗΧ 2009, B9≅;=ΙΑ :ΦΧΑ 1995 ΗΧ 2008, Η<9

CΝ97< +9∆Ι6≅=7 :ΦΧΑ 1995 ΗΧ 2009, D9ΒΑ5Φ? :ΦΧΑ 1970 ΗΧ 2007,  =Β≅5Β8 :ΦΧΑ

1984 ΗΧ 2004, !Φ9979 :ΦΧΑ 2000 ΗΧ 2009, #Η5≅Μ :ΦΧΑ 1980 ΗΧ 2008, (ΧΦΚ5Μ

:ΦΧΑ 1970 ΗΧ 2007, ,≅Χϑ9Β=5 :ΦΧΑ 2000 ΗΧ 2009 5Β8 ,Κ989Β :ΦΧΑ 1994 ΗΧ 2008.

−<9 ∆Φ97=Γ9 ≅=ΓΗ Χ: Γ97ΗΧΦΓ 5Β8 Η<9 ≅9ϑ9≅ Χ: 5;;Φ9;5Η=ΧΒ ϑ5Φ=9Γ :ΦΧΑ 7ΧΙΒΗΦΜ

ΗΧ 7ΧΙΒΗΦΜ 89∆9Β8=Β; ΧΒ 85Η5 5ϑ5=≅56=≅=ΗΜ. 09 ;=ϑ9 ∆Φ9:9Φ9Β79 ΗΧ Η<9 ΑΧΓΗ

∆ΧΓΓ=6≅9 8=Γ5;;Φ9;5Η98 85Η5. A:Η9Φ DΩ5Ν 5Β8 )ΓΙΒ5 (2005-6), 5ΑΧΒ; ΧΗ<9ΦΓ,

Κ9 Φ9ΓΗΦ=7Η ΧΙΦ 5ΗΗ9ΒΗ=ΧΒ ΗΧ Η<9 ∆Φ=ϑ5Η9 Γ97ΗΧΦ ΧΒ≅Μ, Η<ΧΙ;<, =Β ?99∆=Β; Κ=Η<

Η<9 ≅=Η9Φ5ΗΙΦ9, Κ9 8Χ ΒΧΗ 8=ΓΗ=Β;Ι=Γ< 69ΗΚ99Β ∆ΦΧ8Ι7Η=ϑ9 5Β8 ΙΒ∆ΦΧ8Ι7Η=ϑ9

57Η=ϑ=Η=9Γ3.

2<ΗΗ∆://ΚΚΚ.Χ978.ΧΦ;/8Χ7ΙΑ9ΒΗ/62/0,3746,9Β4264943444544069631841414141,00.<ΗΑ≅
3A ≅=ΓΗ Χ: Η<9 Γ97ΗΧΦΓ 7ΧΒΓ=89Φ98 :ΧΦ 957< 7ΧΙΒΗΦΜ 5Γ Κ9≅≅ 5Γ 5 ≅=ΓΗ Χ: ΒΙΑ9Φ5=Φ9 Γ97ΗΧΦΓ

=Γ 5ϑ5=≅56≅9 Ι∆ΧΒ Φ9ΕΙ9ΓΗ.
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09 7ΧΑ∆ΙΗ9 ∋it 5Γ :Χ≅≅ΧΚΓ
4

∋it = ln
PRODit

PRODnt

� ln
PRDKit

PRDKnt

(7)

Κ<9Φ9 Η<9 ! =Β89Λ 89ΒΧΗ9Γ Η<9 ΒΙΑ9Φ5=Φ9 Γ97ΗΧΦ.

#Β ΧΦ89Φ ΗΧ ;9Η &it Κ9 <5ϑ9 ΟΦΓΗ ΗΧ 7ΧΑ∆ΙΗ9 =Β8ΙΓΗΦΜ ΑΧΒ9Μ ϑ5≅Ι9Γ Χ:

ΧΙΗ∆ΙΗ (∋/). A:Η9Φ %≅=Α5Β (2002) Κ9 ∆ΦΧ7998 5Γ :Χ≅≅ΧΚΓ. 09 7ΧΦΦ97Η &AB+

6Μ Η<9 Κ5;9 9ΕΙ=ϑ5≅9ΒΗ :ΧΦ Γ9≅:-9Α∆≅ΧΜ98 (Κ<=7< 577ΧΙΒΗΓ :ΧΦ Η<9 5ϑ9Φ5;9

Χ∆∆ΧΦΗΙΒ=ΗΜ 7ΧΓΗ Χ: ΒΧΗ 69=Β; 5Β 9Α∆≅ΧΜ99)

LABR0it = LABRit

�
1 +

SELFit

EMPEit

�

−<9 5;;Φ9;5Η9 ΓΙΦ∆≅ΙΓ ϑ5≅Ι9 (,) 5Β8 Φ5Η9 Χ: ΓΙΦ∆≅ΙΓ ϑ5≅Ι9 (+,/) 5Φ9

Φ9Γ∆97Η=ϑ9≅Μ

S�t =
X

i

(V ALUit � LABR
0

it � CFCCit)

RSV�t =
S�tX

i

LABR0it

09 =Α∆ΧΓ9 Η<9 Φ9ΓΗΦ=7Η=ΧΒ Η<5Η Γ97ΗΧΦ5≅ Φ5Η9Γ Χ: ΓΙΦ∆≅ΙΓ ϑ5≅Ι9 5Φ9 5≅≅ 9ΕΙ5≅ ΗΧ

Η<9 5;;Φ9;5Η9 ΧΒ9 5Β8 Η<9Φ9:ΧΦ9 Γ97ΗΧΦ5≅ ΓΙΦ∆≅ΙΓ ϑ5≅Ι9Γ 5Φ9

Sit = RSV�t � LABR
0

it

409 Η<5Β? AΒ8Φ9Κ %≅=Α5Β :ΧΦ <9≅∆ 56ΧΙΗ ϑ5Φ=56≅9 89ΟΒ=Η=ΧΒΓ.
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AΓ 5 Α5ΗΗ9Φ Χ: 7ΧΒΓ9ΕΙ9Β79 Γ97ΗΧΦ5≅ ∋/Γ 5Φ9

MVit = Sit + LABR
0

it + INTIit + CFCCit

(ΧΗ9 Η<5Η 6Μ 7ΧΒΓΗΦΙ7Η=ΧΒ, =Β 577ΧΦ85Β79 Κ=Η< %≅=Α5Β (2002)

X

i

MVit =
X

i

PRODit (8)

 =Β5≅≅Μ

&it = ln
MVit

MVnt
� ln

PRDKit

PRDKnt

4 Re!#l∀!

AΓ Α9ΒΗ=ΧΒ98 56Χϑ9 Κ9 ΙΓ9 8=ς9Φ9ΒΗ Α9Η<Χ8Γ 89∆9Β8=Β; ΧΒ Η<9 ≅9Β;Η< Χ: Η<9

Η=Α9 Γ∆5Β (−) Χ: Η<9 5ϑ5=≅56≅9 85Η5 :ΧΦ 957< 7ΧΙΒΗΦΜ. !=ϑ9Β Η<5Η Γ∆ΙΦ=ΧΙΓ

Φ9;Φ9ΓΓ=ΧΒ 75Β ;9Β9Φ=75≅≅Μ 5Φ=Γ9 5Γ − ;ΦΧΚΓ ≅5Φ;9, =Η =Γ 8=Υ 7Ι≅Η ΗΧ 7<ΧΧΓ9 5Β

9Α∆=Φ=75≅ 7Φ=Η9Φ=ΧΒ ΗΧ Γ=Β;≅9 ΧΙΗ Η<9 7ΧΙΒΗΦ=9Γ :ΧΦ Κ<=7< ΗΧ Φ9ΓΧΦΗ ΗΧ ΙΒ=Η ΦΧΧΗ

5Β8 7Χ=ΒΗ9;Φ5Η=ΧΒ Α9Η<Χ8Γ. ∀ΧΚ9ϑ9Φ, ∋5Φ? 5Β8 ,Ι≅ (2003) ∆Φ9Γ9ΒΗ 5Β 9Α-

∆=Φ=75≅ 5∆∆≅=75Η=ΧΒ Χ: Η<9=Φ 9ΓΗ=Α5Η=ΧΒ Α9Η<Χ8 :ΧΦ 5 85Η5Γ9Η Κ=Η< −=40.  ΧΦ

Η<=Γ Φ95ΓΧΒ, Κ9 7ΧΒΓ=89Φ 5Γ ≅ΧΒ; ∆5Β9≅Γ Η<ΧΓ9 Η<5Η <5ϑ9 5 − 8=Α9ΒΓ=ΧΒ 7≅ΧΓ9Φ

ΗΧ 40, Β5Α9≅Μ Η<ΧΓ9 Χ: AΙΓΗΦ=5, D9ΒΑ5Φ?, (ΧΦΚ5Μ 5Β8 #Η5≅Μ. ,<ΧΦΗ ∆5Β9≅Γ

5Φ9 Η<9 Φ9Α5=Β=Β; ΧΒ9Γ. +9ΓΙ≅ΗΓ ΚΧΙ≅8 ΒΧΗ ΓΙ6ΓΗ5ΒΗ=5≅≅Μ 7<5Β;9 5≅Η9Φ=Β; Η<=Γ

7≅5ΓΓ=Ο75Η=ΧΒ.
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4.1 Sho ∀ panel!

−56≅9 1 Γ9ΗΓ ΧΙΗ ΧΙΦ Φ9ΓΙ≅ΗΓ 7ΧΒ79ΦΒ=Β; Γ<ΧΦΗ ∆5Β9≅Γ . BΧΗ< Η<9 ∀5ΙΓΑ5Β

5Β8 Η<9 ∋ΙΒ8≅5? Η9ΓΗΓ 5≅Κ5ΜΓ ∆Φ9:9Φ Η<9 ΟΛ98 9ς97Η ΑΧ89≅ Φ5Η<9Φ Η<9 Φ5Β-

8ΧΑ 9ς97Η ΧΒ9, Κ=Η< Η<9 9Λ79∆Η=ΧΒ Χ: !Φ9979 Κ<9Φ9 Η<9 7ΧΒΗΦ5ΦΜ <5∆∆9ΒΓ.

&∋ Η9ΓΗΓ ΟΒ8 9ϑ=89Β79 Χ: Γ9Φ=5≅ 7ΧΦΦ9≅5Η=ΧΒ 5Β8 Η<9 B!− Η9ΓΗ ∆Χ=ΒΗΓ ΗΧ Η<9

A+(1) ΑΧ89≅ Φ5Η<9Φ Η<5Β ΗΧ Η<9 ∋A(1) ΧΒ9 :ΧΦ Η<9 ΓΗΧ7<5ΓΗ=7 9ΦΦΧΦ. AΓ 5

7ΧΒΓ9ΕΙ9Β79 Κ9 9ΓΗ=Α5Η9 5Β A+(1) ΟΛ98 9ς97ΗΓ ΑΧ89≅ :ΧΦ 5≅≅ Η<9 7ΧΙΒΗΦ=9Γ,

6ΙΗ !Φ9979 :ΧΦ Κ<=7< 5Β A+(1) Φ5Β8ΧΑ 9ς97ΗΓ ΑΧ89≅ =Γ =Α∆≅9Α9ΒΗ98.  ΧΦ 5≅≅

Η<9 7ΧΙΒΗΦ=9Γ 6ΙΗ ,Κ989Β, Η<9 95% 7ΧΒΟ89Β79 =ΒΗ9Φϑ5≅ 8Χ9Γ ΒΧΗ =Β7≅Ι89 Η<9

ϑ5≅Ι9 Χ: 1. ,Χ Κ9 7ΧΒΓ=89Φ Η<9 <Μ∆ΧΗ<9Γ=Γ Η<5Η Φ9≅5Η=ϑ9 ϑ5≅Ι9Γ 5Φ9 Η<9 Α5=Β

89Η9ΦΑ=Β5ΒΗΓ Χ: Φ9≅5Η=ϑ9 ∆Φ=79Γ 5Γ Φ9>97Η98 5Η Η<9 5% ≅9ϑ9≅.

+9;5Φ8=Β; ,Κ989Β, Κ9 ∆ΦΧ7998 5Γ 5ΒΗ=7=∆5Η98 56Χϑ9. −<9 9ΓΗ=Α5Η98 ϑ5≅Ι9

Χ: �0 =Γ 0.16 Κ=Η< 5 ∆-ϑ5≅Ι9 Χ: 0.00. CΧΒΓ=89Φ=Β; 957< Μ95Φ Γ9∆5Φ5Η9≅Μ ΚΧΙ≅8

∆ΦΧ8Ι79 ϑ9ΦΜ Γ=Α=≅5Φ Φ9ΓΙ≅ΗΓ.  ΧΦ ,Κ989Β ΗΧΧ, Η<9Β, Η<9Φ9 =Γ ΒΧΗ ΓΗ5Η=ΓΗ=75≅

ΓΙ∆∆ΧΦΗ :ΧΦ Φ9≅5Η=ϑ9 ϑ5≅Ι9Γ 69=Β; Η<9 Α5=Β 89Η9ΦΑ=Β5ΒΗΓ Χ: Φ9≅5Η=ϑ9 ∆Φ=79Γ.

4.2 Long panel!

−56≅9Γ 2 ΗΧ 5 Γ9Η ΧΙΗ ΧΙΦ Φ9ΓΙ≅ΗΓ 7ΧΒ79ΦΒ=Β; ≅ΧΒ; ∆5Β9≅Γ.  ΧΦ 5≅≅ Η<9 7ΧΙΒΗΦ=9Γ,

6ΙΗ D9ΒΑ5Φ? Η<9Φ9 =Γ ΒΧΗ 9ϑ=89Β79 =Β ΓΙ∆∆ΧΦΗ :ΧΦ � = 1.  ΧΦ AΙΓΗΦ=5 5Β8

(ΧΦΚ5Μ, Γ9Φ=9Γ <5ϑ9 Η<9 Γ5Α9 ΧΦ89Φ Χ: =ΒΗ9;Φ5Η=ΧΒ, 6ΙΗ Η<9 ΒΙ≅≅ Χ: ΒΧ 7Χ=ΒΗ9-

;Φ5Η=ΧΒ =Γ ΒΧΗ Φ9>97Η98 6Μ Η<9 ϑ5ΓΗ Α5>ΧΦ=ΗΜ Χ: Η<9 Η9ΓΗΓ.  ΧΦ #Η5≅Μ Γ9Φ=9Γ 8Χ

ΒΧΗ <5ϑ9 Η<9 Γ5Α9 ΧΦ89Φ Χ: =ΒΗ9;Φ5Η=ΧΒ.
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)Β79 Φ9ΓΧΦΗ=Β; ΗΧ Η<9 ∆5Β9≅ D&,D/ 9ΓΗ=Α5ΗΧΦ ΧΒ D5Β=Γ< 85Η5 - =Β7≅Ι8=Β;,

=Β 577ΧΦ85Β79 Κ=Η< Η<=Γ Α9Η<Χ8, Η<9 Ο:Η<, Η<=Φ8, Γ97ΧΒ8 5Β8 ΟΦΓΗ ≅958Γ Χ: �&it

5Γ Κ9≅≅ 5Γ =ΗΓ Γ97ΧΒ8 5Β8 ΟΦΓΗ ≅5;Γ 5 - Η<9 9ΓΗ=Α5Η98 ϑ5≅Ι9 Χ: � =Γ 0.97 Κ=Η<

5 95% 7ΧΒΟ89Β79 =ΒΗ9Φϑ5≅ Χ: f0:951,1:005g. ,Χ Κ9 ΟΒ8 ΓΗ5Η=ΓΗ=75≅ 9ϑ=89Β79

ΓΙ∆∆ΧΦΗ=Β; Η<9 <Μ∆ΧΗ<9Γ=Γ � = 1:  ΧΦ Η<=Γ Φ95ΓΧΒ, Κ9 ∆ΦΧ7998 5Γ Κ=Η< ,Κ989Β

=Β Η<9 ∆Φ9ϑ=ΧΙΓ Γ97Η=ΧΒ. ∀9Φ9, Κ9 Χ6Η5=Β 5Β 9ΓΗ=Α5Η98 ϑ5≅Ι9 Χ: �0 9ΕΙ5≅ ΗΧ

0.03 Κ=Η< 5 ∆-ϑ5≅Ι9 Χ: 0.00. CΧΒΓ=89Φ=Β; Γ9∆5Φ5Η9 Φ9;Φ9ΓΓ=ΧΒΓ :ΧΦ 957< Μ95Φ,

ΧΒ9 7ΧΙ≅8 ΟΒ8 =Β ΓΧΑ9 =ΒΓΗ5Β79Γ 5 ϑ5≅Ι9 Χ: �0 ΒΧΗ ΓΗ5Η=ΓΗ=75≅≅Μ 8=ς9Φ9ΒΗ :ΦΧΑ

0 5Η Η<9 5% ≅9ϑ9≅ (ΓΙ7< 5Γ :ΧΦ 1970 5Β8 1971), 6ΙΗ :ΧΦ ΓΧΑ9 ΧΗ<9Φ Μ95ΦΓ =ΗΓ

ϑ5≅Ι9 =Γ <=;<≅Μ ΓΗ5Η=ΓΗ=75≅≅Μ Γ=;Β=Ο75ΒΗ. A≅ΓΧ :ΧΦ D9ΒΑ5Φ?, Η<9Β, Η<9Φ9 =Γ ΒΧΗ

ΓΗ5Η=ΓΗ=75≅ ΓΙ∆∆ΧΦΗ :ΧΦ Φ9≅5Η=ϑ9 ϑ5≅Ι9Γ 69=Β; Η<9 Α5=Β 89Η9ΦΑ=Β5ΒΗΓ Χ: Φ9≅5Η=ϑ9

∆Φ=79Γ.

5 Concl#!ion!

−<9 ∆Φ9Γ9ΒΗ 7ΧΒΗΦ=6ΙΗ=ΧΒ Χς9ΦΓ Β9Κ 9Α∆=Φ=75≅ =ΒΓ=;<ΗΓ =ΒΗΧ Η<9 ΓΗΙ8Μ Χ: ∆Φ=79-

ϑ5≅Ι9 7ΧΦΦ9≅5Η=ΧΒΓ. +979ΒΗ≅Μ Η<9Φ9 <5Γ 699Β 5 8965Η9 7ΧΒ79ΦΒ=Β; Η<9 ∆ΧΓΓ=6=≅-

=ΗΜ ΧΦ ΒΧΗ ΗΧ Χς9Φ Η9ΓΗΓ :ΧΦ Η<9 ∆ΦΧ∆ΧΓ=Η=ΧΒ Η<5Η Φ9≅5Η=ϑ9 ϑ5≅Ι9Γ 5Φ9 Η<9 Α5=Β

89Η9ΦΑ=Β5ΒΗΓ Χ: Φ9≅5Η=ϑ9 ∆Φ=79Γ. 09 Γ<ΧΚ Η<5Η ∆5Β9≅ 85Η5 97ΧΒΧΑ9ΗΦ=7Γ 75Β

Χς9Φ 5 Η9ΓΗ :ΧΦ Η<=Γ, Χϑ9Φ7ΧΑ=Β; ∆ΧΓΓ=6≅9 ∆ΦΧ6≅9ΑΓ Χ: =Β89Η9ΦΑ=Β57Μ 5Φ=Γ=Β; =Β

7ΦΧΓΓ-Γ97Η=ΧΒ5≅ 9ΓΗ=Α5Η9Γ. −<9 Φ9ΓΙ≅ΗΓ Χ6Η5=Β98 :ΧΦ 10 )ECD 7ΧΙΒΗΦ=9Γ ΚΧΙ≅8

5&958Γ 5Β8 ≅5;Γ 5Φ9 Γ9≅97Η98 577ΧΦ8=Β; ΗΧ Η<9=Φ Γ=;Β=Ο75Β79, 6Μ 8ΦΧ∆∆=Β; =ΒΓ=;Β=Ο75ΒΗ
Φ9;Φ9ΓΓΧΦΓ 5Η Η<9 5% ≅9ϑ9≅. A≅≅ Η<9 Φ9Α5=Β=Β; Φ9;Φ9ΓΓΧΦΓ 5Φ9 Γ=;Β=Ο75ΒΗ 5Η Η<9 1% ≅9ϑ9≅, 6ΙΗ
Η<9 7ΧΒΓΗ5ΒΗ Κ<=7< <5Γ 5 ∆-ϑ5≅Ι9 Χ: 0.06.
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Table 1 - Fixed and Random effects estimates and model specification tests for various OECD countries

Country Timespan N. sectors 95% confidence interval
Hausman test 

(p-values)
Mundlak test 

(p-values)
LM test (p-

values)
BGT Test (p-

values)

Fixed effects model
Belgium 14 46 0.51 0.45 0.57 0.00 0.00 0.00 0.67
Czech 15 49 0.67 0.64 0.70 0.00 0.00 0.00 0.87
Finland 21 47 0.75 0.70 0.79 0.00 0.00 0.00 0.79
Slovenia 10 45 0.22 0.18 0.27 0.00 0.00 0.00 0.67
Sweden 15 31 0.94 0.86 1.02 - 0.00 0.00 0.76

Random effects model
Greece 10 49 0.00 -0.04 0.05 0.11 0.10 0.00 0.25

Notes. The Hausman test is distributed as a χ squared with 1 degree of freedom. Its null is that the random effects model is preferable to
the fixed effects one. The same null has the Mundlak test which has an F distribution with degrees of freedom equal to the number of
regressors and the number of observations minus twice the number of regressors plus one. The LM test is asymptotically distributed as a
N(0,1) for the number of time periods going to infinity. See Baltagi (2001), pp. 94-95. Its null is the absence of serial correlation. For
Greece only, the LM test is instead the one presented by Baltagi (2001), pp. 90-91 and it is asymptotically distributed as a χ squared with 2
degrees of freedom for the number of cross-sectional units going to infinity. Its null is the absence of serial correlation and that the variance
component due to sectoral specificieties is equal to zero. The BGT test is the Burke, Godfrey and Termayne (1990) test illustrated by
Baltagi (2001), pp. 98-99. It is asymptotically distributed as a N(0, 1) for a large number of sectors. Its null is that the error process of the
estimated equation can be modelled as an AR(1) rather than an MA(1).



 

Table 2 - Panel unit root and cointegration tests, 45 Austrian sectors from 1976 to 2009
Panel A: Panel Unit Root Tests. Null hypothesis: all the series have a unit root

Y ∆Y X ∆X
Im, Pesaran and Shin W-stat  2.91 (0 to 3) -24.11a (0 to 7) 0.54 (0 to 5) -32.0071a (0 to 1)
ADF - Fisher Chi-square 50.61 (0 to 3) 668.60a (0 to 7) 81.68 (0 to 5)  900.973a (0 to 1)
PP - Fisher Chi-square 50.00 (0 to 3) 683.81a (0 to 7) 73.55 (0 to 5)  931.477a (0 to 1)

Panel B: Panel Cointegration Tests. Null hypothesis: no cointegration
Within dimension Between dimension
Test statistics Test statistics

Panel v-statistic -2.626027b Group rho-statistic  1.695307
Panel rho-statistic  1.139610 Group PP-statistic  0.657860
Panel PP-statistic  0.154986 Group ADF-statistic  0.427007
Panel ADF-statistic  0.275928

Notes: variables expressed in natural logarithms. For a definition of the variables see equations (7) and (8). Panel unit root tests include
intercepts. Automatic lag length selection was performed on the basis of the Schwarz information criterion. Of the seven cointegration
tests, the panel v-statistic is a one-sided test where large positive values reject the null hypothesis of no cointegration, whereas large
negative values for the remaining test statistics reject the null hypothesis of no cointegration. All the cointegration tests are carried out
without including a trend. For lag selection in the cointegration tests we used the Schwarz information criterion. 1 percent significance level
denoted by ‘‘a’’.



 

Table 3 - Panel unit root and cointegration tests, 35 Danish sectors from 1970 to 2007
Panel A: Panel Unit Root Tests. Null hypothesis: all the series have a unit root

Y ∆Y X ∆X
Im, Pesaran and Shin W-stat  8.32 (0 to 2) -32.67a (0 to 1) 2.49 (0 to 4) -35.09a (0 to 3)
ADF - Fisher Chi-square 15.69 (0 to 2) 866.83a (0 to 1) 46.62 (0 to 4) 928.40 (0 to 3)
PP - Fisher Chi-square 13.08 (0 to 2) 903.82a (0 to 1) 43.75 (0 to 4) 1002.41 (0 to 3)

Panel B: Panel Cointegration Tests. Null hypothesis: no cointegration
Within dimension Between dimension
Test statistics Test statistics

Panel v-statistic  2.687805b Group rho-statistic -4.86a
Panel rho-statistic -6.942717a Group PP-statistic -5.46a
Panel PP-statistic -5.782381a Group ADF-statistic -5.87a
Panel ADF-statistic -6.291381a

Notes: variables expressed in natural logarithms. For a definition of the variables see equations (7) and (8). Panel unit root tests include
intercepts. Automatic lag length selection was performed on the basis of the Schwarz information criterion. Of the seven cointegration
tests, the panel v-statistic is a one-sided test where large positive values reject the null hypothesis of no cointegration, whereas large
negative values for the remaining test statistics reject the null hypothesis of no cointegration. All the cointegration tests are carried out
without including a trend. For lag selection in the cointegration tests we used the Schwarz information criterion. 1 percent significance
level denoted by ‘‘a’’ and 5 per cent significance denoted by "b".



Table 4 - Panel unit root tests, 24 Italian sectors from 1970 to 2007
Null hypothesis: all the series have a unit root

Y ∆Y X ∆X
Im, Pesaran and Shin W-stat -1.70b (0 to 6) -14.51a (0 to 6) 1.21 (0) -20.5813a (0)
ADF - Fisher Chi-square 88.64a (0 to 6) 294.72a (0 to 6) 37.21 (0)  407.743a (0)
PP - Fisher Chi-square 163.88a (0 to 6) 327.27a (0 to 6) 50.01 (0)  417.104a (0)

Notes: variables expressed in natural logarithms. For a definition of the variables see
equations (7) and (8). Panel unit root test includes intercepts. 1 percent significance level
denoted by ‘‘a’’, 5 per cent significance denoted by "b".  



 

Table 5 - Panel unit root and cointegration tests, 42 Norwegian sectors from 1970 to 2007
Panel A: Panel Unit Root Tests. Null hypothesis: all the series have a unit root

Y ∆Y X ∆X
Im, Pesaran and Shin W-stat 6.46 (0 to 6) -19.56a (0 to 5)  4.37 (0 to 9) -35.63a (0 to 5)
ADF - Fisher Chi-square 39.68 (0 to 6) 529.81a (0 to 5)  53.39 (0 to 9) 1024.83a (0 to 5)
PP - Fisher Chi-square 32.12 (0 to 6) 599.37a (0 to 5)  70.29 (0 to 9) 1089.11a (0 to 5)

Panel B: Panel Cointegration Tests. Null hypothesis: no cointegration
Within dimension Between dimension
Test statistics Test statistics

Panel v-statistic -0.161473 Group rho-statistic  1.288781
Panel rho-statistic -0.718028 Group PP-statistic -0.971838
Panel PP-statistic -1.828059 Group ADF-statistic -1.189264
Panel ADF-statistic -1.873610

Notes: variables expressed in natural logarithms. For a definition of variables see equations (7) and (8). Panel unit root tests include
intercepts. Automatic lag length selection was performed on the basis of the Schwarz information criterion. Of the seven cointegration
tests, the panel v-statistic is a one-sided test where large positive values reject the null hypothesis of no cointegration, whereas large
negative values for the remaining test statistics reject the null hypothesis of no cointegration. All the cointegration tests are carried out
without including a trend. For lag selection in the cointegration tests we used the Schwarz information criterion. 1 percent significance
level denoted by ‘‘a’’.


