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t��| �ht| t|iT @TThL �4@|�L?� ì t�L� ML|� |�iLhi|�U@**) @?_ i4T�h�U@**)
�L� |�i �?�uLh4 2 Tih Ui?| h@|i Lu UL?�ih}i?Ui hiTi@|i_*) uL�?_ �? |�i i4�
T�h�U@* *�|ih@|�hi �t |�i L�|UL4i Lu @? �?_ih*)�?} T@h@4i|ih Lu uh@U|�L?@*
�?|i}h@|�L? t|h�U|*) Mi|�ii? �*2 @?_ �� A��t �t UL?t�t|i?| ��|� ML|� |�4i
tih�it @?_ UhLtt�tiU|�L?@* i��_i?Ui hiUi?|*) ThL_�Ui_�

**Bank of Italy, Research Department.
*  CEMFI.

JEL classification: C22, C43, E10, O40.

Keywords: growth model, convergence, long memory, aggregation. 



�L?|i?|t

��W?|hL_�U|�L?���������������������������������������������������������������������������������������������b
2�Empirics of the Solow growth model and unit roots �����������������������������������2
��Theory of long memory and the Barro regression���������������������������������������.

���.Theory of long memory processes......�������������������������������������������������H
��2.Robustness of the Barro regression........����������������������������������������������2�

e�The Solow model augmented by cross sectional heterogeneity�������������������2e
D�Generalizing the concept of q�UL?�ih}i?Ui�����������������������������������������������2b
S�,4T�h�U@* resu*|t������������������������������..................................���������������������������f
.��L?U*�t�L?t�����������������������������������������������������������������������������������������������e
H�Appendix: the log-periodogram estimator......�������������������������������������������������D
6�}�hit����������������������������������������������������������������������������������������������������������e�
+iuihi?Uit����������������������������������������������������������������������������������������������������eD



� Introduction 1

A�i _iM@|i L? �?�| hLL|t @?_ t|LU�@t|�U |hi?_t �@t _L4�?@|i_ 4@UhL�

iUL?L4i|h�Ut L�ih |�i i�}�|�it� 5�?Ui |�i ti4�?@* �Lh! Lu �i*tL? @?_ �*Lttih

E�bH2�c |��t *�|ih@|�hi �@t ?L|i_ �L� t|@?_@h_ �?�| hLL| |it|t �@�i u@�*i_ |L

hi�iU| |�i ?�** Lu @ �?�| hLL| �? L�|T�| Tih U@T�|@� A�i ?�?i|�it 4@h!i_ |�i

hi���@* Lu |�i i4T�h�Ut Lu }hL�|� @?_ UL?�ih}i?Ui� �L?_�|�L?@* �?�uLh4 UL?�

�ih}i?Uic �i|@ UL?�ih}i?Uic 4i@?t |�@| @}}hi}@|i t�LU!t @hi @MtLhMi_ @| @?

�?�uLh4 i TL?i?|�@* h@|i� �Lt| i4T�h�U@* t|�_�it UL?U*�_i |�@| |�i L�|T�|

Tih U@T�|@ Lu �ih) _�gihi?| iUL?L4�it UL?�ih}it |L �|t *L?} h�? t|i@_) t|@|i

�@*�i @| @ �?�uLh4 i TL?i?|�@* h@|i Lu 2 Tih Ui?| Tih )i@hc dtiic uLh i @4�

T*ic �@hhL E�bb��c �@hhL @?_ 5@*@�W��@h|�? E�bb��c �@hhL @?_ 5@*@�W��@h|�?
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4Zh wkdqn Pdujduhw Deulnldq/ Vlprq Exujhvv/ Pdufr Olssl/ Grphqlfr Pdulqxffl/

Uhq}r Ruvl/ Shwhu P1 Urelqvrq/ Gdqq| Txdk/ Hwlhqqh Zdvphu/ wkh Hglwru +Vhujlr Uh0

ehor, dqg dq dqrq|prxv uhihuhh iru yhu| xvhixo frpphqwv dqg wkrurxjk uhdglqjv1 Zh dovr

wkdqn doo wkh sduwlflsdqwv lq wkh Pdfur zrunvkrs dw wkh Xqlyhuvlw| ri Erorjqd dqg wkh

4<<9 HVHP1 Ilqdqfldo vxssruw lv judwhixoo| dfnqrzohgjhg= wr Fodxglr Plfkhodffl iurp

FHS dqg Xqlyhuvlwd* Erffrql> wr Sdror ]d�durql iurp wkh HF0KFP judqw q1 HUEFK0

ELWF<74:75 dqg HVUF judqw q1 U333568;<51 Wkh xvxdo glvfodlphu dssolhv1 Hpdlo=

f1plfkhodfflCfhpil1hv> }diidurql1sdrorClqvhgld1lqwhuexvlqhvv1lw

Reprinted from Journal of Monetary Economics, vol. 45 (1), C. Michelacci and P. Zaffaroni, 

"(Fractional) Beta Convergence", pages 129-53, copyright (2000), with permission from 

Elsevier Science.
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ML|� �?�uLh4 UL?_�|�L?@* @?_ �?UL?_�|�L?@* UL?�ih}i?Ui @**L��?} uLh h@|i

Lu UL?�ih}i?Ui _�gihi?| uhL4 |�i i TL?i?|�@* L?i� W? |��t uh@4i�Lh!c �i

t�L� �L� @ 2 Tih Ui?| h@|i Lu UL?�ih}i?Ui t�Tih�4TLti_ @t i TL?i?|�@* @?_

5Glherog dqg Vhqkdgml +4<<9, vkrz wkdw Uxghexvfk*v +4<<6, dssurdfk surgxfhv hyl0

ghqfh wkdw glvwlqfwo| idyruv wuhqg0vwdwlrqdulw| xvlqj orqj vsdqv ri dqqxdo gdwd1

�f



it|�4@|i_ L�ih @ |�4i tT@? |�@| h@?}it uhL4 @ 4�?�4�4 Lu 2f )i@ht |L @

4@ �4�4 Lu �ff )i@ht ULhhitTL?_ |L @ T@h@4i|ih Lu uh@U|�L?@* �?|i}h@|�L?

|�@| h@?}it uhL4 f�D� |L f�bb� A��t ThLUitt �t ?L| UL�@h�@?Ui t|@|�L?@h) M�|

t|�** 4i@? hi�ih|�?}c tL |�@| t|@?_@h_ �?�| hLL| |it| @hi ?L| *�!i*) |L hi�iU|

|�i ?�** Lu ?L?�t|@|�L?@h�|)c _itT�|i |�i u@U| |�@| UL?�ih}i?Ui |@!it T*@Ui�

Nt�?} B#� Tih U@T�|@ _@|@ uLh �,�# UL�?|h�it uLh |�i Tih�L_ �HHD��bbec
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ì t�@** @tt�4i |�@| g _i?L|it @?) TLt�|��i UL?t|@?| E?L| ?iUitt@h�*)

|�i t@4i� @?_ � @t)4T|L|�U i^���@*i?Ui�

#i�?�|�L? �

� hi@* �@*�i_ tU@*@h _�tUhi|i |�4i ThLUitt f
|

�t t@�_ |L i ��M�| *L?} 4i4Lh)

�? |ih4t Lu |�i TL�ih tTiU|h�4 E��i? �| i �t|t� ��|� T@h@4i|ih _ : f �u

sEb� � g b32_c @r b $ fn�

W? |�i ?L?�t|@|�L?@h) U@ti E_ � �*2c tii Mi*L�� sEb� �t ?L| �?|i}h@M*i @?_

|��t �| �t _i�?i_ @t @ Tti�_L�tTiU|h�4�

A�i �4TLh|@?Ui Lu |��t U*@tt Lu ThLUittit _ih��it uhL4 t4LL|�*) Mh�_}�?}

|�i }@T Mi|�ii? t�Lh| 4i4Lh) Et|@?_@h_� t|@|�L?@h) ThLUittit @?_ �?�| hLL|t

�? @? i?��hL?4i?| |�@| 4@�?|@�?t @ }hi@|ih _i}hii Lu UL?|�?��|) E+LM�?tL?

�bbe��

6Lh |�i T�hTLtic *i| �t UL?t�_ih @ T@h@4i|h�U i @4T*i� wi| i+
|

j Mi @

_�tUhi|i |�4i tU@*@h |�4i tih�it c | ' �c 2c � � �c t�TTLti �
|

�t @? �?LMtih�@M*i

�H



UL�@h�@?Ui t|@|�L?@h) ti^�i?Ui ��|� tTiU|h@* _i?t�|) |�@| �t ML�?_i_ @?_

ML�?_i_ @�@) uhL4 3ihL @| |�i Lh�}�?c t�U� |�@| uLh @ hi@* _

E�� u�_+
|

' �
|

c | ' �c 2c � � � ES�

��ihi w �t |�i *@} LTih@|Lh� Wu _ ' fc |�i? +
|

�t @ t|@?_@h_ Lh Mi||ih t�Lh|

4i4Lh) EUL�@h�@?Ui� t|@|�L?@h) ThLUitt ��|� tTiU|h@* _i?t�|) ML�?_i_ @�@)

uhL4 3ihL E��i� @? �-�� ThLUitt�c ��ihi@t +
|

�t @ h@?_L4 �@*! �u _ ' ��

A�i T@h@4i|ih _ �L�i�ih _Lit ?L| ?ii_ |L Mi @? �?|i}ih�

W? |�i uL**L��?}c �i uLU�t L? |�i U@ti �? ���U� +
|

�t @ *L?} 4i4Lh)

ThLUitt ��|� T@h@4i|ih _ TLt�|��ic ��|� f 	 _ 	 �� W? |��t U@tic ��i? �
|

�t

@tt�4i_ |L Mi @ ���|i ?L�ti ThLUittc |�i ThLUitt +
|

_i�?i_ �? ES� �t U@**i_

@? �-8U��Efc _c f� ThLUitt @?_c 4Lhi }i?ih@**)c ��i? �
|

�t @? E�?�ih|i_�

�-��ERc ^� �i LM|@�? @? �-8U��ERc _c ^� ThLUitt�

A�i TL�ih tTiU|h�4 Lu |�i +
|

ThLUitt �t }��i? M)

s
+

Eb� 'm �� e�b m32_ s
�

Eb� ' E2r�?Eb*2��32_s
�

Eb� c�Z � b 	 Z c

��ihi s
�

E�� _i?L|it |�i TL�ih tTiU|h�4 Lu |�i �
|

ThLUitt� A��t uhL4 r�?E/�*/ �
�c @t / $ fc ��i? _ : f @t b$ fn �i LM|@�?

s
+

Eb� � e3_s
�

Ef�b32_ �

`�i?i�ih _ : f |�i TL�ih tTiU|h�4 �t �?ML�?_i_ @| |�i 3ihL uhi^�i?U)c

�4T*)�?} |�@| |�i tih�it +
|

i ��M�|t *L?} 4i4Lh)� A��t U*@tt Lu ThLUittit �@t

4@?) �4TLh|@?| ThLTih|�it� `�i? f 	 _ 	 �*2c +
|

�@t ML|� �?�|i �@h�@?Ui

@?_ i ��M�|t 4i@? hi�iht�L?� `�i? �*2 	 _ 	 � |�i ThLUitt �@t �?�?�|i

�@h�@?Ui M�| �| t|�** i ��M�|t 4i@? hi�iht�L?� A��t ThLUitt �t ?L| UL�@h�@?Ui

�b



t|@|�L?@h) M�| �*itt< ?L?�t|@|�L?@h) |�@? @ �?�| hLL| ThLUittc tL |�@| t|@?_@h_

�?�| hLL| |it|t i ��M�| *L� TL�ih ��|� hitTiU| |L |��t @*|ih?@|��i _itT�|i |�i

Thiti?Ui Lu 4i@? hi�iht�L? E#�iML*_ @?_ +�_iM�tU� �bb��� `�i? _ � �

|�i ThLUitt �@t �?�?�|i �@h�@?Ui @?_ t|LTt i ��M�|�?} 4i@? hi�iht�L?� W?

T@h|�U�*@hc @ �?�| hLL| ThLUitt �t LM|@�?i_ ��i? _ ' �� A��t hiThiti?|t @

T@h|�U�*@h U@ti Lu *L?} 4i4Lh) ThLUittG @ ThLUitt ��|� @? �?�?�|i 4i4Lh)�

Wu ��*2 	 _ c ES� U@? Mi �?�ih|i_ tL |�@|

+
|

'
"[
�'f

�
�

�
|3�
c ��|� �

�

'
T

�

&'�

&3�n_

&

c � � �c �
f
' �� E.�

Nt�?} 5|�h*�?}<t @TThL �4@|�L? �| uL**L�t |�@| @t �$4

�
�

� g�_3� � EH�

A��t �4T*�it |�@| igiU| Lu @ t�LU! �
|3�

c � Tih�L_t @�i@_c �@?�t�it @| @ �)Tih�

ML*�U h@|�ih |�@? i TL?i?|�@* h@|ic i ��M�|�?} @ ��}� *i�i* Lu Tiht�t|i?Uic |�i

��}�ih |�i }hi@|ih |�i T@h@4i|ih _� `�i? _ ' �c |�i �?�| hLL| U@ti @h�tit

��ihi @ t�LU! @hM�|h@h�*) u@h @�@) �? |�4i i ��M�|t Tih4@?i?| igiU|t L? |�i

U�hhi?| *i�i* Lu +
|

�

A��t Tiht�t|i?Ui ThLTih|) hi�iU|t |�i U�@h@U|ih�3@|�L? @*hi@_) }��i? �?

|�i uhi^�i?U) _L4@�?� ì �@�i tii? |�@| @ *L?} 4i4Lh) ThLUitt uLh _ : f �t

_i�?i_ M) @? �?ML�?_i_ tTiU|h�4 @| |�i Lh�}�?� W| �t �i** @UUiT|i_ |�@| |�i

_i}hii Lu Tiht�t|i?Ui Lu @ t�LU! U@? Mi i Thitti_ M) |�i �*i�i*< Lu |�i tTiU|h@*

_i?t�|) @| 3ihL uhi^�i?U) E�LU�h@?i �bHH�� A�i _i�?�|�L? Lu *L?} 4i4Lh)

@?_ |�i Thi��L�t UL?t�_ih@|�L?t t�}}it| |�i �t*LTi< Lu |�i *L}}i_ tTiU|h�4 @|

|�i Lh�}�? @t @? i @U| 4i@t�hi Lu Tiht�t|i?Ui�D W? u@U|c |@!�?} *L}t �? ML|�
8Wklv frqfhsw lv gluhfwo| ghulyhg iurp d zhoo nqrzq eudqfk lq wkh vhpl0qrqsdudphwulf

hfrqrphwulfv olwhudwxuh ^+Urelqvrq 4<<8,/ +Jhzhnh dqg Sruwhu Kxgdn 4<;6,`1

2f



|ih4t �? #i�?�|�L? � L?i LM|@�?tc @t b$ fnc

,? EsEb�� � g � 2_,?Eb�� Eb�

`�|� hitTiU| |L |�i tU@||ihT*L| Lu |�i *L}}i_ tTiU|h�4 @?_ 2,?Eb�c |�i �?�|

hLL| U@ti ��** Mi hiThiti?|i_ M) @ *�?i ��|� t*LTi 4�?�t Z*e ���*i |�i U@ti _ 	

� �t hiThiti?|i_ M) @ �@||ih *�?i� �M��L�t*) |�i }hi@|ih |�i t*LTi �? @MtL*�|i

�@*�ic |�i }hi@|ih |�i *i�i* Lu Tiht�t|i?Ui� A�i �_i@ i Thitti_ M) Eb� �t @|

|�i ULhi Lu |�i it|�4@|�L? ThLUi_�hi t�}}it|i_ M) Bi�i!i @?_ �Lh|ih O�_@!

E�bH�� @?_ uLh4@*�3i_ �? +LM�?tL? E�bbD�c @?_ �t Mh�i�) _itUh�Mi_ �? |�i

�TTi?_� �

��2 +LM�t|?itt Lu |�i �@hhL hi}hitt�L?

A��t tiU|�L? |h�it |L h@|�L?@*�3i |�i �?_�?} Lu @ t�}?��U@?| it|�4@|i Lu |�i

hi}hitt�L? ULi�U�i?| Lu q�UL?�ih}i?Ui �? Ee��

�| �ht|c *i| �t UL?t�_ih tL4i M@U!�Lu�|�i�i?�i*LTi U@*U�*@|�L?t� � 2 Tih

Ui?| h@|i Lu UL?�ih}i?Ui t�Tih�4TLti_ @t i TL?i?|�@* L�ih @ |�4i tT@? Lu

2f���f )i@ht �t @*4Lt| LMtih�@|�L?@* i^���@*i?| |L @ T@h@4i|ih Lu uh@U|�L?@*

�?|i}h@|�L? t|h�U|*) Mi|�ii? �*2 @?_ �� W? u@U|c Mi@h�?} �? 4�?_ |�i hit�*|

�? EH� @ T@h@4i|ih Lu uh@U|�L?@* �?|i}h@|�L?c _c |�@| hiti4M*it |�i 2 Tih Ui?|

i TL?i?|�@* h@|i Lu _iU@) @u|ih @ & Tih�L_ @�i@_ t�LU! U@? Mi LM|@�?i_ tL*��?}

|�i t�4T*i i^�@|�L?S

Ef�bH�& ' &_3�� E�f�
9Ri frxuvh wklv lv mxvw d yhu| vlpsoh dqg dssur{lpdwh h{huflvh/ |hw xvhixo iru xqghu0

vwdqglqj wkh edfnjurxqg wkrxjkwv fhqwudo wr wklv sdshu1

2�



W? A@M*i � Mi*L� �i hiTLh| |�i tL*�|�L?t Lu |��t t�4T*i i^�@|�L? uLh �@*�it Lu

& |�@| h@?}i uhL4 �f |L ��f� �t 4Lt| i4T�h�U@* t|�_�it �@�i �ti_ t@4T*it

|�@| h@?}it uhL4 2f |L �ff )i@htc �i U@? UL?t�_ih @? �?_ih*)�?} T@h@4i|ih Lu

uh@U|�L?@* �?|i}h@|�L? t|h�U|*) Mi|�ii? �*2 @?_ � @t |�i _h���?} uLhUi Mi��?_

|�i 2 Tih Ui?| h@|i Lu UL?�ih}i?Ui uL�?_ �? |�i i4T�h�U@* *�|ih@|�hi L? q�

UL?�ih}i?Ui�

A@M*i �

_� 2I i T� h@|i ?� Lu LMt�

f�b�2 �f

f�HSD 2f

f�H2� �f

f�.H� ef

f�.e2 Df

f�.f� Sf

f�SS. .f

f�S�� Hf

f�DbS bf

f�DS� �ff

f�D2. ��f

5iUL?_*)c *i| �t UL?t�_ih ?L� |�i uL**L��?} |�iLhi|�U@* hit�*| _�i |L 5L�i**

E�bbfc A�iLhi4 e�� +i}hitt�?} @ �@h�@M*i L? �|t *@}}i_ �@*�ic |�i 5|�_i?|

| Lu |�i ULi�U�i?| Mi�@�it _�tUL?|�?�L�t*) ��i? |�i ThLUitt }i?ih@|�?} |�i

�@h�@M*i �t @? �-8U��Efc _c f� ��|� _ : f� W? u@U|c ��i? _ ' �c |�i

@t)4T|L|�U _�t|h�M�|�L? Lu |�i 5|�_i?| | ?Lh4@*�3i_ @| |�i �@*�i �c MiUL4it

22



|�i �i** !?L�? #�U!i) 6�**ih _�t|h�M�|�L? E#�U!i) @?_ 6�**ih �b.b� M�|c ��i?

_ 9' �c L?i LM|@�?t �ih) _�gihi?| hit�*|tc |�@| �t

| $
R

;A?
A=

4 c � 	 _ 	 �*2 c

�4 c �*2 	 _ 	 � �

wi| �t ?L� t|@h| |L _h@� L�h UL?�iU|�hi�

Wu Tih U@T�|@ B#� �t �i** hiThiti?|i_ M) @ *L?} 4i4Lh) ThLUitt ��|�

T@h@4i|ih _c ��|� �*2 	 _ 	 �c |��t _�tT*@)�?} �?�?�|i �@h�@?Ui @?_c 4Lt|

�4TLh|@?|c |L}i|�ih ��|� 4i@?�hi�iht�L?c �||�?} |�i �@hhL hi}hitt�L? �L�*_

|i?_ |L }��i @ t�}?��U@?|*) ?i}@|��i 5|�_i?| | E@U|�@**) UL?�ih}�?} |L ?i}@|��i

�?�?�|) �? ThLM@M�*�|)�� A��t |��t t�4T*i �?uihi?Ui }��it i @U|*) |�i t@4i

UL?U*�t�L? @t |�i @uLhi4i?|�L?i_ hi}hitt�L? Ee� LM|@�?i_ �? |�i *�|ih@|�hi

��i? �||�?} @? i TL?i?|�@* h@|i Lu UL?�ih}i?Ui�

6�h|�ih4Lhic |�i M@U!�Lu�|�i�i?�i*LTi U@*U�*@|�L?t t�L� |�@| t�Tih�4�

TLt�?} @? i TL?i?|�@* h@|i Lu _iU@) L�ih @ *L?} 4i4Lh) ThLUitt ��|� �*2 	

_ 	 � }��it ThiU�ti*) |�i �i** it|@M*�t�i_ 2 Tih Ui?| h@|i Lu q�UL?�ih}i?Ui�

6�?@**)c |�i ThLTih|) Lu *L?} 4i4Lh) ThLUittit |L ?it| |�i �?�| hLL| U@ti

�? @ U*@tt |�@| 4@�?|@�?t @ }hi@|ih *i�i* Lu UL?|�?��|) h@|�ih |�@? t|@?_@h_

�i@! _iTi?_i?| ThLUittit 4L|��@|it |�i i4T�h�U@* �?_�?} Lu t)t|i4@|�U@**)

?L? t�}?��U@?| �?�| hLL| |it|t�

Wu L�h UL?�iU|�hi �t h�}�|c �i UL�*_ t@) |�@| |�i t|@?_@h_ @TThL@U� |L |it|

uLh q�UL?�ih}i?Ui E�@hhL �bb��c t��|t �ht| t|iT @TThL �4@|�L? _itT�|i |�i

4�ttTiU��U@|�L? Lu |�i i4T�h�U@* 4L_i*� A��t |it| |i?_t |L i ��M�| ?i}@|��i

5|�_i?| | �? |�i U@ti Lu 4i@? hi�iht�L? E_ 	 ��c *i@��?} ?L?i|�i*itt tL4i

4@h}�?t Lu @4M�}��|) �? @ T@h|�U�*@h U@ti Lu *@U! Lu UL?�ih}i?Uic |�i �?�| hLL|

2�



U@ti E_ ' ��� �? |�i L|�ih �@?_ |�i 5|�_i?| | ��** _��ih}i |L T*�t �?�?�|)

��i? _ : � _i*��ih�?} |�i h�}�| @?t�ih |L |�i �tt�i Lu UL?�ih}i?Ui�

�| |��t t|@}ic L�h UL?�iU|�hi t|�** *@U!t |�L i*i4i?|tc L?i T�hi*) iUL?L4�Uc

@?_ |�i L|�ih @ UL?U*�t��i t|@|�t|�U@* L?i� 6�ht| Lu @** �i ��** t�L� @ TLtt�M*i

tL�hUi Lu |�i *L?} 4i4Lh) ui@|�hi Lu |�i _@|@ �? @ �iht�L? Lu |�i 5L*L�

4L_i* @�}4i?|i_ M) UhLtt tiU|�L?@* �i|ihL}i?i�|)� W? tiUL?_ T*@Uic |�ihi

�t |�i ?ii_ Lu @ h�}LhL�t |�4i tih�it @?@*)t�t Lu |�i _@|@ |L t�L� |�@| |�i

*L}}i_ Tih U@T�|@ B#� �t �i** hiThiti?|i_ M) @ 4i@?�hi�ih|�?} *L?} 4i4Lh)

ThLUitt ��|� �*2 	 _ 	 �� A��t �t _L?i �? tiU|�L? S�

e A�i 5L*L� 4L_i* @�}4i?|i_ M) UhLtt tiU|�L?@* �i|�

ihL}i?i�|)

W? |��t tiU|�L? �i t�L� �L� *L?} 4i4Lh) UL�*_ @h�ti �? |�i 5L*L� }hL�|�

4L_i*� wi| �t t�TTLti |�@| |�i iUL?L4) �t U�@h@U|ih�3i_ M) � �?�|t i@U�

Mi�@��?} @t �? |�i t|@?_@h_ 5L*L� 4L_i* L�|*�?i_ �? tiU|�L? 2� A�@| 4i@?t

|�@| i@U� Lu |�iti �?�|t hiThiti?|�?} i�|�ih _�gihi?| �h4t Lh tiU|Lht �? |�i

t@4i iUL?L4) @hi �?�it|�?} @ uh@U|�L? r
�

Lu |�i�h L�|T�| �? |�i @UU�4�*@|�L?

Lu U@T�|@* .� Wu |��t �t |�i U@ti |�i _)?@4�Ut Lu L�|T�|c +�
|

c Lu i@U� Lu |�iti

:Wkhruhwlfdoo| wklv vwuxfwxuh frxog dulvh hlwkhu lq d zruog zlwk lpshuihfw fdslwdo pdunhwv

zkhuh kxpdq fdslwdo lv xvhg dv d froodwhudo ru ehfdxvh ri dgmxvwphqw frvwv ^vhh Eduur dqg

Vdod0L0Pduwlq +4<<8,`1 Zh ghflghg qrw wr prgho gluhfwo| wkhvh iulfwlrqv khuh ehfdxvh ri wkh

vsdfh frqvwudlqw1 Wkh dvvxpswlrq wkdw hdfk xqlw lv hyroylqj dv dq DU+4, lv d vlpsol�fdwlrq

wkdw lv qrw qhhghg/ wr rewdlq wkh uhvxow/ dv orqj dv wkhuh lv dq dxwruhjuhvvlyh sro|qrpldo

+dv zloo ehfrph fohdu ehorz,1

2e



�h4�tiU|Lhtc ��|� t|i@_) t|@|i L�|T�| +W
�

|

c �t }L�ih?i_ M)

+�
|

� +W
�

|

' E�� q
�

�d+�
|3�

� +W
�

|3�
o n "�

|

n #
|

c � ' �c � � � c �c f 	 q
�

	 �� E���

��ihi "�
|

c #
|

hiThiti?| hitTiU|��i*) |�i �_�Lt)?Uh@|�U @?_ @}}hi}@|i t�LU! @t�

t�4i_ 4�|�@**) �?ULhhi*@|i_ ���|i ?L�ti @?_ q
�

�t i^�@* |L E��k
�

�E}
�

n B
�

��

Oihi k
�

c }
�

@?_ B
�

@hi hitTiU|��i*) |�i �?�|<t tTiU��U ThL_�U|���|) Lu U@T�|@*c

|�i h@|i Lu |iU�?L*L}�U@* ThL}hitt @?_ |�i _iThiU�@|�L? h@|i� W| uL**L�t |�@|

|�i �@h�@M*i %�
|

' +�
|

� +Wc�
|

Mi�@�it *�!i @ �ht|�Lh_ih @�|Lhi}hitt��i ThLUitt�

Wu �i �?_�U@|ic hitTiU|��i*)c

7+
|

'
�

�

�[
�'�

+�
|

c

7+W
|

'
�

�

�[
�'�

+W
�

|

c

|�i U�hhi?| @?_ *L?} h�? i^��*�Mh��4 @}}hi}@|i L�|T�|c L?i LM|@�?t |�@| |�i

@4L�?| Lu _�ti^��*�Mh��4 �? |�i iUL?L4) i�L*�it @t

7+
|

� 7+W
|

'
�

�

�[
�'�

E�� q
�

�d+�
|3�

� +Wc�
|3�

n "�
|

o n #
|

� E�2�

wi| �t _i�?i 7%
|

' 7+
|

� 7+W
|

� A�i @ML�i i^�@|�L? U@? Mi�@�i �ih) _�gihi?|*)

uhL4 i^�@|�L? ED� i�i? �u @** |�i ULi�U�i?|t q
�

@hi ML�?_i_ Mi|�ii? 3ihL
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Figure 1: The dashed and bold lines represent the country-speci�c (OLS)

and common (GLS) trends, respectively. The solid line represents logged

GDP.



Figure 2: The left hand side column displays the periodogram of the logged

GDP (1865-1994) for the 16 OECD countries considered here. The right

hand side column displays three lines versus the logged frequency: the solid

line represents the logged periodogram ordinates, the bold line represents

the OLS interpolating line (cf. Table 2) while the dashed line represents the

unit root case (slope ��=4). An interpolating line atter than the bisector

corresponds to a value of the long memory parameter d smaller than one.





Figure 3: The test statistic for the null H0 di � d0; i = 1; : : : 16 is plotted

for di�erent values of d0. The horizontal line represents the critical value for
a 10% signi�cance level.
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