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ABSTRACT 
 

Work and Television∗  
 

Evidence from a sample of countries show that people roughly spend as much time watching 
television as earning their living. Moreover, television viewing and work hours are positively 
correlated across countries. A simple model based on complementarities in the organization 
of free time is developed that explains such a pattern as resulting from multiple equilibria. In 
this model the equilibria can be inversely Pareto-ranked by their amount of television viewing. 
Arguments are offered to explain why in some countries a Pareto-inferior equilibrium might 
have come into being. 
 
 
 
JEL Classification:  J2, H0, D1 
 
Keywords: Television viewing, work hours, relational goods 
 
 
 
 
 
 
 
 
 
Giacomo Corneo 
Department of Economics 
University of Osnabrück 
Rolandstr. 8 
49069 Osnabrück 
Germany 
Tel.:  +49 541 969 2730 
Fax:  +49 541 969 2722 
Email:  gcorneo@oec.uni-osnabrueck.de 
 

                                                 
∗  I thank Olivier Jeanne, Stephen Morris and John Roemer for comments and Johannes Jaenicke for 
research assistance. Remaining errors are mine. 



� W?|hL_�U|�L?

W? @?@*)3�?} @}i?|t< t�TT*) Lu �Lh! �L�htc iUL?L4�t|t @hi �ti_ |L UL?t�_ih @ 4L_i*

|�@| L?*) _�gihi?|�@|it Mi|�ii? |�4i tTi?| uLh �Lh! @?_ |�4i tTi?| uLh *i�t�hi� A�i

uLU�t �t L? |�i _i|ih4�?@?|t Lu *@MLh t�TT*)c ML|� MiU@�ti �| �t @ 4@�Lh �?UL4i tL�hUi

@?_ LUU�T�it @ �ih) t�}?��U@?| uh@U|�L? Lu TiLT*i<t @U|��i |�4i� �L @||i4T| �t �t�@**)

4@_i |L _�gihi?|�@|i Mi|�ii? |�i �@h�L�t �tit Lu uhii |�4i t�44@h�3i_ M) |�i �Lh_

�*i�t�hi��� OL�i�ihc �@��?} @ U*Ltih *LL! @| |�i �@)t �? ���U� TiLT*i tTi?_ |�i�h uhii

|�4i tii4t �Lh|����*i ThiU�ti*) MiU@�ti Lu �|t �4T*�U@|�L?t uLh *@MLh t�TT*) @?@*)t�t�

W?_���_�@* _iU�t�L?t @ML�| |�i @**LU@|�L? Lu |�i�h uhii |�4i t�@Ti |�i TLtt�M�*�|�it Lu

�L�?| uLh4t Lu *i�t�hi @�@�*@M*i |L L|�iht @?_ |�ihiM) @giU| |�i LTTLh|�?�|) ULt|t Lu

�Lh!�?}� Oi?Uic |�ihi 4@) Mi U�@?}it �? *@MLh t�TT*) Mi�@��Lh |�@| 4ihi*) hit�*|

uhL4 @ hiLh}@?�3@|�L? Lu uhii�|�4i @U|���|�itc @?_ |�Lti U�@?}it ��** Mi �?i T*@�?i_

�?*itt L?i _�t|�?}��t�it Mi|�ii? _�gihi?| �tit Lu uhii |�4i�

,4T�h�U@* |�4i hiti@hU�iht @hi �?@?�4L�t �? T�||�?} uLh�@h_ @ t�?}*i 4Lt| |�4i�

UL?t�4�?} uLh4 Lu *i�t�hi �? UL?|i4TLh@h) tLU�i|�itG |i*i��t�L? ��i��?}� �) �@) Lu @?

i @4T*ic @UULh_�?} |L |�i i�@*�@|�L? Lu |�4i _�@h�it Lgihi_ M) +LM�?tL? @?_ BL_Mi)

E�bb.�c �? �bHD N5 U�|�3i?t hiTLh|i_ L? @�ih@}i �HH 4�?�|it Lu _@�*) |i*i��t�L? ��i��?}�

�t @ Th�4@h) @U|���|) @*L?ic |i*i��t�L? @MtLhMi_ @*4Lt| ef TihUi?| Lu |�i @�ih@}i

�4ih�U@?<t uhii |�4i� �) UL4T@h�tL?c |�i tiUL?_ 4Lt| |�4i�UL?t�4�?} @U|���|)c

tLU�@*�3�?} ��|��? @?_ L�|t�_i |�i u@4�*)c L?*) |LL! DS 4�?�|it� A�4i�_�@h) 4i|�L_t

@hi @U|�@**) *�!i*) |L �?_ihit|�4@|i |�i @U|�@* @4L�?| Lu |i*i��t�L? ��i��?}c @t 4Lt|

t|�_�it it|�4@|i |�@| |�i @�ih@}i �4ih�U@? ?L� �@|U�it hL�}�*) uL�h �L�ht Tih _@)�

W? |�i �ht| T@h| Lu |�i U�hhi?| T@Tih �?|ih?@|�L?@* i��_i?Ui �t hiTLh|i_ |�@| @**L�t

L?i |L UL4T@hi |i*i��t�L? ��i��?} |�4i �? |�i Tih�L_ �bbe��bb. @UhLtt @ t@4T*i Lu

4D qrwdeo| h{fhswlrq lv Ehfnhu +4<98,/ zkrvh irfxv lv udwkhu gl�huhqw iurp wkh rqh lq wkh fxuuhqw

sdshu1

�



�,�# UL�?|h�it� � �ht| t|h�!�?} �?_�?} �t @ML�| |�i t�iih @4L�?| Lu �L�ht _i�L|i_

|L ��i��?} |i*i��t�L?G �? i@U� UL�?|h) �@|U��?} AV @MtLhMt L? @�ih@}i @ML�| @t 4�U�

|�4i @t �Lh!�?}� A�i i��_i?Ui @*tL hi�i@*t |�i uL**L��?} t|h�!�?} u@U|G �L�ht Lu �Lh!

@?_ �L�ht Lu |i*i��t�L? ��i��?} @hi TLt�|��i*) ULhhi*@|i_ @UhLtt UL�?|h�it� A�i TLt�|��i

UhLtt�UL�?|h) ULhhi*@|�L? Mi|�ii? |i*i��t�L? ��i��?} @?_ �Lh!�?} |�4i �t t�hTh�t�?}

t�?Ui |�ihi �t ?L @TT@hi?| hi@tL? uLh |�i4 |L Mi |iU�?L*L}�U@**) UL4T*i4i?|@h) @U�

|���|�it� �?_ |�i *L?}ih L?i Lu |�Lti @U|���|�it �tc |�i t�Lh|ih �t |�i @�@�*@M*i |�4i uLh

|�i L|�ih L?i�

A�i tiUL?_ T@h| Lu |�i T@Tih |h�it |L t�i_ tL4i *�}�| L? |�i TLt�|��i UhLtt�UL�?|h)

ULhhi*@|�L? Mi|�ii? |i*i��t�L? @?_ �Lh!�?} |�4i� � t�4T*i 4L_i* Lu |�4i @**LU@|�L?

�t _i�i*LTi_c �? ���U� @}i?|t< |�4i U@? Mi �ti_ uLh �Lh!c |i*i��t�L? ��i��?}c @?_ tL�

U�@**) i?�L)i_ *i�t�hi� A�i *@||ih hiuiht |L @U|���|�it TihuLh4i_ |L}i|�ih ��|� L|�ihtc

*�!i ��t�|�?} uh�i?_t Lh @||i?_�?} |�i 4ii|�?}t Lu L?i<t U*�M� #�h�?} t�U� @U|���|�itc

tLU@**i_ hi*@|�L?@* }LL_t @hi UL?t�4i_ M) |�Lti ��L T@h|�U�T@|i�2 A�i _�t|�?U|��i

|h@�| Lu hi*@|�L?@* }LL_t �t |�@| @? @}i?|<t UL?t�4T|�L? �?Uhi@tit ��|� |�i @4L�?| Lu

|�4i |�i @}i?| _i�L|it |L tLU�@*�3�?} @t �i** @t ��|� |�i tLU�@*�3�?} igLh| i Ti?_i_

M) L|�ih @}i?|t� Wu |�iti i |ih?@*�|�it @hi t��U�i?|*) t|hL?}c @ UL?Uih? uLh tLU�@**)

i?�L)i_ *i�t�hi }��it h�ti |L 4�*|�T*i i^��*�Mh�@� ,^��*�Mh�@ ��|� *�||*i tLU�@*�3�?} M�|

*L?} �L�ht Lu �Lh! @?_ |i*i��t�L? ��i��?} ULi �t| ��|� i^��*�Mh�@ �? ���U� |�ihi �t

4�U� tLU�@*�3�?} @*L?} ��|� t�Lh| �L�ht Lu �Lh! @?_ |i*i��t�L? ��i��?}� A��t @?@�

*)|�U@* uh@4i�Lh! |��t h@|�L?@*�3it |�i i4T�h�U@**) LMtih�i_ UhLtt�UL�?|h) ULhhi*@|�L?

Mi|�ii? |i*i��t�L? ��i��?} @?_ �Lh!�?} |�4i @t t|i44�?} uhL4 |�i ti*iU|�L? Lu _�u�

uihi?| i^��*�Mh�@ �? @ t�|�@|�L? �? ���U� ti�ih@* L?it i �t|��

5Wkh whuplqrorj| lv gxh wr Xkodqhu +4<;<,1
6Wkhuh lv d sdudooho ehwzhhq wklv lqwhusuhwdwlrq ri furvv0frxqwu| hylghqfh dqg Sxwqdp*v +5333/

fk148, lqwhusuhwdwlrq ri wkh 4<9805333 ghfolqh ri vrfldo frqqfwhgqhvv dqg flylf hqjdjhphqw lq wkh

XV1 Kh hvwlpdwhv wkdw 58 shufhqw ri wkh ghfolqh lv dwwulexwdeoh wr wkh ulvh ri whohylvlrq ylhzlqj dqg

2



W? |�i ThLTLti_ 4L_i* i^��*�Mh�@ U@? Mi �@hi|L h@?!i_ M) |�i�h @4L�?| Lu tLU�@*�

�3�?}c @?_ |�i i^��*�Mh�@ ��|� *L?} �L�ht Lu �Lh! @?_ |i*i��t�L? ��i��?} U@? Mi tii? @t

|�i hit�*| Lu @ ULLh_�?@|�L? u@�*�hi� B��i? |�@| i�ih)ML_) i*ti �t �Lh!�?} *L?} �L�htc

�| _Lit ?L| T@) uLh @? @}i?| |L �?�it| |�4i uLh Uhi@|�?} @?_ U�*|��@|�?} tLU�@* |�it�

OL�i�ihc �u tLU�@*�3�?} igLh|t }i?ih@|i t��U�i?| UL4T*i4i?|@h�|�itc |�i @}i?| �L�*_

U�| �Lh! �L�ht �u |�i L|�iht _L |�i t@4i�

A�i |��h_ T@h| Lu |�i T@Tih �t UL?Uih?i_ ��|� |�i uLhUit |�@| 4�}�| �@�i *i_

|L |�i ti*iU|�L? Lu @ �@hi|L�_L4�?@|i_ i^��*�Mh��4 �? tL4i UL�?|h�it� W tTiU�*@|i

|�@| |�i uL**L��?} u@U|Lht 4�}�| �@�i Mii? @| �Lh!� 6�ht|c |�i �?�|�@* i^��*�Mh��4

ti*iU|�L? 4�}�| �@�i *i_ |L t�U� @? i^��*�Mh��4 MiU@�ti �L�ht Lu �Lh! �ihi *L?}ih

MiuLhi |�i |i*i��t�L? |iU�?L*L}) �@t @�@�*@M*i @?_ �Lh! �L�ht �ihi t|�U!) _�i |L

*@MLh �?t|�|�|�L?t� 5iUL?_c 4L��?} |L @? i^��*�Mh��4 ��|� *itt |i*i��t�L? @?_ *itt

�Lh! 4�}�| �@�i u@�*i_ t�?Ui �| hi^��hi_ |�i ULLLh_�?@|�L? Lu @ �ih) *@h}i ?�4Mih

Lu @}i?|t� A��h_c U@T�|@* L�?iht 4�}�| �@�i t�UUittu�**) LTTLti_ |�@| ULLh_�?@|�L?

t�?Ui |�i) ui@hi_ |�i _�t|h�M�|�L?@* UL?ti^�i?Uit Lu @ hi_�U|�L? Lu @}}hi}@|i *@MLh

t�TT*)�

A�i T@Tih UL?U*�_it M) _�}hitt�?} L? |�i �4T*�U@|�L?t Lu |�i 4L_i* uLh *@MLh

4@h!i| TL*�U)� �@?_@|Lh) hi_�U|�L?t Lu |�i �Lh!�ii! @hi _�tU�tti_ @t @ TL|i?|�@*

_i��Ui |L i*�4�?@|i �@hi|L�_L4�?@|i_ i^��*�Mh�@� �hL}hitt��i |@ @|�L? Lu *@MLh �?UL4i

�t @h}�i_ |L �@�i TLt�|��i �i*u@hi igiU|t M) �?_�hiU|*) h@�t�?} |�i UL?t�4T|�L? Lu

hi*@|�L?@* }LL_t�

43 shufhqw wr lqfuhdvhg wlph ghyrwhg wr zrun/ iroorzlqj wkh hphujhqfh ri wzr0fduhhu idplolhv1 Kh

dwwulexwhv prvw ri wkh uhpdlqlqj ghfolqh wr jhqhudwlrqdo fkdqjh1

�



2 ,4T�h�U@* i��_i?Ui

W?|ih?@|�L?@**) UL4T@h@M*i _@|@ L? ML|� |i*i��t�L? ��i��?} @?_ �Lh!�?} �L�ht U@?

Mi UL**iU|i_ uLh @ t@4T*i Lu i*i�i? UL�?|h�itG 6�?*@?_c 6h@?Uic Bih4@?)c W|@*)c a@T@?c

�Lh�@)c 5T@�?c 5�i_i?c 5��|3ih*@?_c Nkc N5�� A�i Tih�L_ UL�ihi_ M) |�i _@|@ �t

�bbe��bb.c i UiT| uLh W|@*) @?_ a@T@?c uLh ML|� Lu ���U� L?i )i@h �t 4�tt�?}�

#@|@ @ML�| |i*i��t�L? ��i��?} @hi LM|@�?i_ uhL4 ,�hLTi@? ki) 6@U|t E�bbH�� A��t

tL�hUi ThL��_it @�ih@}i _@�*) ��i��?} |�4i Tih �?_���_�@* �? 4�?�|it uLh @ ?�4Mih Lu

)i@ht @?_ UL�?|h�it� W? i@U� UL�?|h) |�i t@4T*i UL?t�t|t Lu ti�ih@* |�L�t@?_t @_�*|t�

A�i _i��Ui �ti_ |L |h@U! |�i @4L�?| Lu ��i��?} �t |�i �TiLT*i 4i|ih� ���U�c M)

hi^��h�?} ��i�iht |L @U|��i*) hiTLh| ��i? |�i) @hi ��i��?}c UL?t�_ih@M*) �4ThL�i_

|�i @UU�h@U) Lu |�i ��i��?} it|�4@|it @t UL4T@hi_ |L |�i Thi��L�t*) �ti_ ���i*ti?

@�_�4i|ih�G it|�4@|it M) |�i �TiLT*i 4i|ih� @hi 4Lhi *�!i*) |L hi�iU| |�i |�4i tTi?|

L? |i*i��t�L? ��i��?} @t @ Th�4@h) @U|���|)�

A�i �ht| UL*�4? �? A@M*i � hiTLh|t |�i _@|@ L? |i*i��t�L? ��i��?} |�4ic UL?�ih|i_

�?|L @�ih@}i @??�@* �L�ht uLh |�i Tih�L_ �bbe��bb.� A�i N5 @hi |�i UL�?|h) ��|� |�i

*L?}it| |i*i��t�L? ��i��?} |�4ic |�i @�ih@}i @_�*| tTi?_�?} |�ihi �ceS2 �L�ht i@U�

)i@h �@|U��?} |i*i��t�L?� A�i UL�?|h) ��|� |�i t�Lh|it| |�4i Lu |i*i��t�L? ��i��?} �t

�Lh�@) ��|� H.H @??�@**) �L�ht Lu |i*i��t�L? Tih �?_���_�@*�

A�i t|@|�t|�U@* �?_�U@|Lh Lu |�i |�4i tTi?| L? �Lh! �t @�ih@}i @??�@* �L�ht @U|�@**)

�Lh!i_ Tih TihtL? �? i4T*L)4i?|� A��t �@h�@M*i �t hiTLh|i_ uLh �@h�L�t UL�?|h�it @?_

)i@ht M) �,�# E2fff�� ��ih@}it uLh |�i Tih�L_ �bbe��bb. @TTi@h �? |�i tiUL?_

UL*�4? Lu A@M*i �� A�i i*i�i? UL�?|h�it 4i?|�L?i_ MiuLhi UL?t|�|�|i |�i �?|ihtiU|�L?

Mi|�ii? |�i ti| Lu UL�?|h�it �? |�i ,�hLTi@? ki) 6@U|t E�bbH� tL�hUi @?_ |�i ti|

Lu UL�?|h�it �? |�i �,�# E2fff� tL�hUi� �** )i@ht @�@�*@M*i uLh |��t ti| Lu UL�?|h�it

�@�i Mii? �ti_�

�??�@* �Lh! �L�ht @hi *L?}ihc M�| ?L| 4�U� *L?}ihc |�@? @??�@* �L�ht Lu |i*i��t�L?

e



��i��?}� �? @�ih@}i L�ih @** UL�?|h�itc TiLT*i �Lh! �SH. �L�ht @ )i@h @?_ �@|U� ��DD

�L�ht @ )i@h |i*i��t�L?� A��t �t L?*) @ _�gihi?Ui Lu @ML�| �fI�

A@M*i �� ��ih@}i @??�@* �L�ht tTi?| uLh AV @?_ �Lh!c �bbe��bb.�

AV���i��?} L̀h! �L�ht L̀h! �L�ht

�L�?|h) �L�ht Tih Tih TihtL? Tih @_�*|

@_�*| �? i4T*L)4i?|

6�?*@?_ b2b �.2D �fe�

6h@?Ui ��SS �S�S H.H

Bih4@?) ��eH �DS� bf�

W|@*) ��ef �S�. .S�

a@T@? ��2e �HHD ���S

�Lh�@) H.H �e�� HDf

5T@�? ���e �H�� bf�

5�i_i? Hb� �Sff bH�

5��|3ih*@?_ HH2 �SfH �f�S

Nk ��H. �.�H �fSD

N5� �eS2 �bDe �2Se

6�}�hi � i ��M�|t @ tU@||ih T*L| Lu |�i _@|@ �ti_ |L UL4T�|i |�i �ht| |�L UL*�4?t

Lu A@M*i �� A�L hi4@h!@M*i ui@|�hit i4ih}i� 6�ht|c T@||ih?t Lu |i*i��t�L? ��i��?}

@?_ �Lh!�?} �L�ht @hi ^��|i _�gihi?| @UhLtt _�gihi?| UL�?|h�it ���*i |�i) @hi h@|�ih

t|@M*i �? i@U� UL�?|h) L�ih |�i �@h�L�t )i@ht� 5iUL?_c |i*i��t�L? ��i��?} |�4i tii4t

|L ULhhi*@|i TLt�|��i*) ��|� �Lh!�?} |�4i�

A�i �4Thitt�L? Lu @ TLt�|��i ULhhi*@|�L? �t UL?�h4i_ M) UL4T�|�?} hi}hitt�L?

*�?it� A�i �ht| UL*�4? �? A@M*i 2 hiTLh|t |�i hit�*|t uhL4 it|�4@|�?} @ |i*i��t�L?

��i��?} |�4i i^�@|�L? M) �w5� A�i ULi�U�i?| L? |�i �Lh!�?} |�4i �@h�@M*i i ��M�|t

D



work hours

20001900180017001600150014001300

T
V

-v
ie

w
in

g 
ho

ur
s

1500

1400

1300

1200

1100

1000

900

800

FI

CH

SW

NO

GE
FR

IT

U K

SP JP

US

6�}�hi �G �??�@* �L�ht tTi?| uLh AV @?_ �Lh!c �bbe��bb.

S



@ TLt�|��i t�}? @?_ �t t|hL?}*) t|@|�t|�U@**) t�}?��U@?|� W? UL*�4? E2� @ |hi?_ |ih4

�@t Mii? @__i_ |L |�i i^�@|�L?� A�i ULi�U�i?| L? |�i �Lh!�?} |�4i �@h�@M*i !iiTt

Mi�?} TLt�|��i @?_ t�}?��U@?|�

A@M*i 2� �w5 it|�4@|it uLh AV ��i��?} |�4i� 5|@?_@h_ ihhLht �? T@hi?|�itit

�Li�U�i?| �Li�U�i?| �Li�U�i?| �Li�U�i?|

E�� E2� E�� Ee�

L̀h! Tih i4T*L)i_ ��feb ��fe.

Ef��S2� Ef��Se�

L̀h! Tih @_�*| f�eD. f�eDH

Ef�2eb� Ef�2D2�

vi@h �2��bD �e�bbb

E22�2be� E�f�S�S�

�L?t|@?| �S�e��D2 ��.bS�f�H .ff�fHH �.���D.�

E2.��bbH� E2�e��S2D� E2e.�e��� E2b�H�HS��

+2 f�D�� f�D�D f�f.H f�fH�

�� �Mt� e2 e2 e2 e2

A�i �|�*�3i_ �Lh!�?} |�4i �@h�@M*i hiuiht |L �L�ht tTi?| L? �Lh! M) |�Lti ��L

@hi i4T*L)i_c ��ihi@t |�i |i*i��t�L? ��i��?} �@h�@M*i hiuiht |L |�i ��i��?} Mi�@��Lh

Lu |�i L�ih@** @_�*| TLT�*@|�L?� 5�?Ui UL�?|h�it _�gih M) |�i TLh|�L? Lu |�i�h @_�*|

TLT�*@|�L? |�@| �Lh!tc �| �t �?|ihit|�?} |L tii ��i|�ih |�i TLt�|��i ULhhi*@|�L? Mi|�ii?

|i*i��t�L? @?_ �Lh!�?} |�4i t|�** 4@?�uit|t �|ti*u ��i? �Lh!�?} �L�ht @hi @�ih@}i_ L?

|�i L�ih@** @_�*| TLT�*@|�L?� � 4i@?�?}u�* @TThL@U� |L 4i@t�hi |�i @�ih@}i ?�4Mih

Lu �L�ht |�i @_�*| TLT�*@|�L? Lu @ UL�?|h) _it�hit |L �Lh! �tG

�Jo&�J�or� R@o|� @}ec

.



��ihi �Jo&�J�or �t |�i uLh4ih*) hiTLh|i_ �@h�@M*i TLh|h@)�?} |�i @�ih@}i @??�@*

�L�ht Tih TihtL? �? i4T*L)4i?|c R@o| �t |�i *@MLh uLhUi T@h|�U�T@|�L? h@|�L uLh TihtL?t

@}i_ �D�Se )i@ht @?_ @}e �t |�i uh@U|�L? Lu |�i TLT�*@|�L? @}i_ �D�Se �? |�i TLT�*@|�L?

@}i_ �D Lh 4Lhi�e

��ih@}i �Lh!�?} |�4i _it�hi_ M) |�i @_�*| TLT�*@|�L? Lu |�i �@h�L�t UL�?|h�it �t

hiTLh|i_ �? |�i |��h_ UL*�4? Lu A@M*i �� A�i @�ih@}i L�ih @** UL�?|h�it �t bH. �Lh!�?}

�L�ht Tih @_�*|c ���U� �t �SH �L�ht *itt |�@? |�i @�ih@}i |�4i _i�L|i_ |L ��i��?}

|i*i��t�L?� �?*) �? |�hii UL�?|h�itc ��3� 6�?*@?_c 5�i_i? @?_ 5��|3ih*@?_c TiLT*i

_it�hi L? @�ih@}i |L tTi?_ 4Lhi |�4i L? �Lh! |�@? �@|U��?} |i*i��t�L?�

A�i |��h_ @?_ uL�h|� UL*�4?t Lu A@M*i 2 hiTLh| |�i hit�*|t uhL4 �w5 it|�4@|�L?t

|�@| i4T*L) |�i ?i� �Lh!�?} |�4i �@h�@M*ic ��|� @?_ ��|�L�| @ |�4i |hi?_� W?

ML|� U@tit |�i ULi�U�i?| L? |�i �Lh!�?} |�4i �@h�@M*i i ��M�|t @ TLt�|��i t�}? @?_ �t

t|@|�t|�U@**) t�}?��U@?| @| UL?�i?|�L?@* *i�i*tc ���U� �?_�U@|it @ TLt�|��i ULhhi*@|�L?

Mi|�ii? �Lh! �L�ht @?_ |i*i��t�L? ��i��?} |�4i�

OL� U@? |�i @ML�i i��_i?Ui Mi h@|�L?@*�3i_q � TLtt�M*i hL�|i �t |L �?�L!i @ ULhhi�

*@|�L? �? Thiuihi?UitG UL�?|h�it �? ���U� Thiuihi?Uit uLh 4L?i) @hi t|hL?} 4�}�| @*tL

�@TTi? |L Mi UL�?|h�it �? ���U� Thiuihi?Uit uLh |i*i��t�L? @hi t|hL?}c @?_ UL�?|h�it

��|� �i@! Thiuihi?Uit uLh 4L?i) 4�}�| @*tL �@TTi? |L _�tT*@) �i@! Thiuihi?Uit uLh

|i*i��t�L?� `��*i @ U�h�L�t �?|ih?@|�L?@* T@||ih? Lu Thiuihi?Uit 4@) i T*@�? |�i i4�

T�h�U@* i��_i?Ui |L tL4i i |i?|c L|�ih u@U|Lht tii4 |L Mi @| �Lh! @t �i**� �hiuihi?Uit

t�L�*_ i?Lh4L�t*) _�gih �? Lh_ih |L ��t|�u)c M) |�i4 @*L?ic t�U� *@h}i UhLtt�UL�?|h)

_�gihi?Uit @t |�i L?i Mi|�ii? |�i N5 @?_ �Lh�@)� �? LTTLt�|i hL�|i �t @U|�@**)

uL**L�i_ �? |�i t�Mti^�i?| 5iU|�L?G Thiuihi?Uit @hi @tt�4i_ |L Mi �?�uLh4 @UhLtt

UL�?|h�it @?_ _�gihi?Uit �? Mi�@��Lh @hi t�L�? |L hit�*| uhL4 4�*|�T*i i^��*�Mh�@�

7Yduldeoh sduw lv uhsruwhg e| RHFG +5333,1 Yduldeoh djh lv uhfryhuhg iurp Hxurvwdw +4<<;2<<,1

H



� � 4L_i* ��|� hi*@|�L?@* }LL_t

��� �tt�4T|�L?t

�? �ht| @TThL �4@|�L?c |�i @U|���|�it �? ���U� @}i?|t i?}@}i _�h�?} |�i�h uhii |�4i

4@) Mi t�M_���_i_ �?|L |�L U@|i}Lh�it� A�i �ht| L?i UL?t�t|t Lu @U|���|�it ���U� )�i*_

Th��@|i*) i?�L)i_ *i�t�hi� A�i 4Lt| ThL4�?i?| i @4T*i Lu t�U� @U|���|�it �t |i*i��t�L?

��i��?}(D u�h|�ih i @4T*it @hi t�h�?} �? |�i �?|ih?i|c hi@_�?} @ ?i�tT@Tihc �h�|�?}

TLi|h)� �U|���|�it �? |�i tiUL?_ U@|i}Lh) )�i*_ �?t|i@_ tLU�@**) i?�L)i_ *i�t�hi� �ih�

tL?@*�3i_ �?|ih@U|�L?t ��|� uh�i?_t @?_ ?i�}�MLht UL?t|�|�|i @? L�|t|@?_�?} i @4T*i

Lu t�U� @U|���|�it( T@h|�U�T@|�L? �? |�i @U|���|�it Lu U*�Mt @?_ UL44�?�|) @ttLU�@|�L?tc

hi*�}�L�t ML_�itc TL*�|�U@* T@h|�itc �?�L?t @?_ �@h�L�t U���U Lh}@?�3@|�L?t @hi u�h|�ih

i @4T*it�

5LU�@**) i?�L)i_ *i�t�hi U@? Mi tii? @t |�i UL?t�4T|�L? Lu hi*@|�L?@* }LL_tc ��i�

}LL_t ThL_�Ui_ M) @}i?|t UL??iU|i_ |�hL�}� @ TihtL?@* hi*@|�L?t��T� A��tc @? @}i?|<t

UL?t�4T|�L? Lu hi*@|�L?@* }LL_t �?Uhi@tit ��|� |�i @4L�?| Lu |�4i @?_ igLh| |�i @}i?|

_i�L|it |L tLU�@*�3�?} @t �i** @t ��|� |�i tLU�@*�3�?} igLh| i Ti?_i_ M) L|�ih @}i?|t�

A�L |)Tit Lu i |ih?@* igiU|t 4@) Mi _�t|�?}��t�i_� 6�ht|c |�ihi �t @? i |ih?@*�|) �?

|�i uLh4@|�L? Lu @? @}i?|<t tLU�@* ?i|�Lh!c ��i� |�i }hL�T Lu TihtL?t ��|� ��L4 @U|�@*

tLU�@*�3�?} |@!it T*@Ui� ���*_�?} @ tLU�@* ?i|�Lh! }��it h�ti |L TLt�|��i i |ih?@*�|�it

�? ^��|i |�i t@4i u@t��L? @t �LM ti@hU� _Lit �? *@MLh 4@h!i|t ��|� 4LM�*�|) ULt|t

Ei�}� #�@4L?_ d�bH�o�� �** ?i|�Lh!t @hi t�M�iU| |L @ h�t! Lu |ih4�?@|�L?c i�}� MiU@�ti

@? @}i?| 4L�it |L @ _�gihi?| *LU@|�L?� `�|� �4TihuiU| �?uLh4@|�L? �L�tc M��*_�?}

@ ?i|�Lh! hi^��hit |�@| @? @}i?| tTi?_t tL4i |�4i �? UL**iU|�?} |�i ?iUitt@h) �?uLh�

4@|�L?� A�i @}i?| �@t |L tTi?_ tL4i |�4i �? Lh_ih |L 4ii| TL|i?|�@* �?|ih@U|@?|tc

8Sxwqdp +5333/ fk146, glvplvvhv wkh hduo| lghd ri whohylvlrq dv dq %hohfwurqlf khduwk% wkdw irvwhuv

idplo| wrjhwkhuqhvv1 Zlwk pxowlsoh WY vhwv shu krxvhkrog/ hyhq phuh sk|vlfdo forvhqhvv gxh wr

zdwfklqj wrjhwkhu kdv ehfrph uhodwlyho| uduh1

b



tUhii? |�i4c @?_ Mi�?} tUhii?i_ M) |�i4� A�i ThLM@M�*�|) Lu @ t�UUittu�* 4@|U�

U*i@h*) �?Uhi@tit ��|� |�i |�4i |�i @}i?| _i�L|it |L ti@hU��?} uLh T@h|?iht� OL�i�ihc

|�i ^�@*�|) Lu |�i 4@|U� ��** @*tL Mi ��}�ihc |�i 4Lhi |�4i |�i hi4@�?�?} @}i?|t

_i�L|i |L ti@hU��S

� tiUL?_ |)Ti Lu i |ih?@*�|) UL?Uih?t |�i �?_���_�@**) i ih|i_ igLh|t M) 4i4Miht

Lu @ }��i? tLU�@* ?i|�Lh! |L �4ThL�i |�i�h t!�**t @t �?|ih@U|@?|t� 5�U� t!�**t @hi �?

T@h| hi*@|�L?�tTiU��Uc ��i� ?L| �@*�@M*i L�|t�_i @ }��i? tLU�@* ?i|�Lh!� A�i �?�L*�i_

i |ih?@* igiU|t @hi t�4�*@h |L |�Lti }i?ih@|i_ M) �?_���_�@* igLh| _iU�t�L?t �? @ �Lh!

|i@4� �? @}i?|<t Mi?i�| uhL4 Mi�?} �? @ tLU�@* ?i|�Lh! �?Uhi@tit ��|� |�i |�4i |�i

@}i?| �?�it|t �? ThiT@h�?} uLh ��}��^�@*�|) �?|ih@U|�L?t.c @?_ @| |�i t@4i |�4ic |�i

@}i?| Mi?i�|t uhL4 |�i �?�it|4i?| �? �?|ih@U|�L? t!�**t 4@_i M) |�i L|�ih 4i4Miht

Lu |�i ?i|�Lh!�

W? Lh_ih |L t|�_) |�i �4T*�U@|�L?t Lu Th��@|i @?_ tLU�@* *i�t�hi �? @ 4@?@}i@M*i

uh@4i�Lh!c @ 4L_i* �t _i�i*LTi_ �? ���U� |�i i |ih?@*�|�it @giU|�?} hi*@|�L?@* }LL_t

@TTi@h �? @ hi_�Ui_ uLh4� A�i 4L_i* iUL?L4) �t TLT�*@|i_ M) @ UL?|�?��4 Lu @}i?|t

� 5 dfc �o ��|� *L}@h�|�4�U Thiuihi?Uitc

LE�� ' kE�� *? SE�� n qE�� *? 5E�� n �E�� *?%E�� E��

��ihi SE��c 5E��c @?_ %E�� @hi |�i @4L�?|t Lu |�i |�hii }LL_t |�@| @}i?| � UL?t�4it�

BLL_ Sc �ti_ @t |�i ?�4ih@�hic _Lit ?L| hi^��hi |�4i �? Lh_ih |L Mi UL?t�4i_� BLL_

5 �@t �?�| Th�Ui Lu 3ihL M�| hi^��hit L?i �L�h Lu |�i @}i?|<t |�4i uLh i@U� �?�|)

Lu |�i }LL_ |�i @}i?| UL?t�4it� 6Lh UL?Uhi|i?ittc 5 �t hiuihhi_ |L @t |i*i��t�L?c

@*|�L�}� �| 4@) U@T|�hi @?) uLh4 Lu �?_���_�@**) tTi?| uhii |�4i� BLL_ % hiThiti?|t

9Vshqglqj dq hqwluh hyhqlqj lq d edu zloo qrw lpsuryh rqh*v vrfldo frqwdfwv li qrerg| hovh wxuqv

xs1
:H{dpsohv pd| udqjh iurp frqwulexwlqj d glvk wr d qhljkerukrrg glqqhu wr hpsdwkl}lqj e|

lpdjlqj |rxuvhoi lq d iulhqg*v vkrhv1

�f



tLU�@**) i?�L)i_ *i�t�hic �@t �?�| Th�Ui Lu 3ihLc @?_ �t hiuihhi_ |L @t |�i hi*@|�L?@* }LL_

UL?t�4i_ M) |�i @}i?|� A�i |@t|i T@h@4i|iht kE��c qE��c @?_ �E�� @hi @** t|h�U|*)

TLt�|��i�

A�i UL?t�4T|�L? Lu |�i ?�4ih@�hi }LL_ �t �?�^�i*) _i|ih4�?i_ M) @? @}i?|<t

�?UL4iG

SE�� ' �E��,E��c E2�

��ihi �E�� �t |�i i L}i?L�t �L�h*) �@}i @?_ ,E�� �t |�i i?_L}i?L�t *@MLh t�TT*)

Lu �?_���_�@* ��

A�i hi*@|�L?@* }LL_ �t ThL_�Ui_ M) |�i tLU�@*�3�?} igLh|t i ih|i_ M) |�i @}i?|c

rE��c @?_ M) |�i @�ih@}i tLU�@*�3�?} igLh| �? |�i TLT�*@|�L?c 7 @UULh_�?} |LG

%E�� ' rE��}E7�c E��

��ihi |�i UL?|�?�L�t @?_ t|h�U|*) �?Uhi@t�?} u�?U|�L? } t@|�t�it } : ��

5LU�@*�3�?}c ��i��?} |i*i��t�L?c @?_ �Lh!�?} @hi *�?!i_ |L}i|�ih M) @? @}i?|<t |�4i

M�_}i|c ��i�G

,E�� n 5E�� n rE�� ' Ac Ee�

��ihi A �t |L|@* |�4i @�@�*@M*i� `�|�L�| *Ltt Lu }i?ih@*�|) W ?Lh4@*�3i |L|@*

@�@�*@M*i |�4i |L �?�|)�

W?uLh4@**)c @? i^��*�Mh��4 �t _i�?i_ @t @ ti| Lu �?_���_�@* _iU�t�L?t @ML�| ,c

Sc 5c rc @?_ @ tLU�@* U�@h@U|ih�t|�U 7c t�U� |�@| |�i |�L uL**L��?} hi^��hi4i?|t @hi

4i|� 6�ht|c |�i U�L�Uit Lu �Lh! �L�htc ?�4ih@�hi UL?t�4T|�L?c |i*i��t�L? ��i��?}

@?_ tLU�@*�3�?} igLh|t M) @?) @}i?| 4@ �4�3i ��t �|�*�|) u�?U|�L? E�� t�M�iU| |L |�i

UL?t|h@�?|t E2�c E�� @?_ Ee�c |@!�?} 7 @t }��i?� 5iUL?_c 7 i^�@*t |�i @�ih@}i Lu |�i

�?_���_�@**) U�Lti? tLU�@*�3�?} igLh|t�

��



��2 +it�*|t

W �ht| it|@M*�t� |�i uL**L��?} u@U|G

�hLTLt�|�L? � �? i^��*�Mh��4 @*�@)t i �t|t�

�hLLu� Nt�?} E��c E2�c E�� @?_ Ee�c |�i �?_���_�@* LT|�4�3@|�L? ThLM*i4 U@? Mi

�h�||i? @tG

4@ kE�� *? SE�� n qE�� *? 5E�� n �E��}E7� *? rE�� ED�

t�M�iU| |LG

SE�� ' �E��E�� 5E��� rE��� ES�

6Lh }��i? 7c @? �?_���_�@*<t LT|�4@* U�L�Uit @hiG

SWE�� '
kE���E��

kE�� n qE�� n �E��}E7�
E.�

5WE�� '
qE��

kE�� n qE�� n �E��}E7�
EH�

rWE�� '
�E��}E7�

kE�� n qE�� n �E��}E7�
Eb�

#i�?i 7W 5 dfc �o @t |�i @�ih@}i tLU�@*�3�?} igLh| �? i^��*�Mh��4� 6hL4 Eb� @? i^���

*�Mh��4 i �t|t �u @?_ L?*) �u 7W t@|�t�itG

7W '
] �

f

�E��}E7W�

kE�� n qE�� n �E��}E7W�
_� � CE7W�� E�f�

5�?Ui C G dfc �o $ dfc �o �t UL?|�?�L�tc |�i i �t|i?Ui Lu 7W uL**L�t uhL4 �hL�ih<t

� i_�TL�?| |�iLhi4� "�,�#�

A�i ti| Lu |�i i^��*�Mh��4 TL�?|t �t |�ihiuLhi _i|ih4�?i_ M) i^�@|�L? E�f�� B��i?

7Wc �?_���_�@* Mi�@��Lh �t �?�^�i*) _i|ih4�?i_ M) E.�c EH�c Eb�c @?_

,WE�� ' �� 5WE��� rWE��� E���

�2



�hLTLt�|�L? 2 ��*|�T*i i^��*�Mh�@ @hi TLtt�M*i� ,^��*�Mh�@ ��|� *L?}ih �Lh!�?} |�4i

@*tL _�tT*@) *L?}ih |i*i��t�L? ��i��?}�

�hLLu� 5�?Ui u�?U|�L? CE�� �t t|h�U|*) �?Uhi@t�?}c 4�*|�T*i i^��*�Mh�@ 4@) @h�tic @t

t�L�? M) �@) Lu @? i @4T*i� 5�TTLti |�@| @}i?|t �@�i �_i?|�U@* |@t|it kE�� ' �Dc

qE�� ' �Dc �E�� ' �c ;�c @?_ |�@| }E�� �t |�i ^�@_h@|�U u�?U|�L?

}E7� ' �Df72 n 7 n �� E�2�

6�?_�?} |�i i^��*�Mh�@ Lu |�i 4L_i*t ML�*t _L�? |L _i|ih4�?�?} |�i hLL|t Lu @ U�M�U

i^�@|�L? i?t��?} uhL4 E�f�G

�Df7� � �eb72 n �f7 � � ' f� E���

A�ihi @hi |�hii i^��*�Mh�@G 7W

� � f�fec 7W

2 � f�22 @?_ 7W

� � f�.�� W| U@? Mi t�L�?

|�@| |�i i^��*�Mh�@ 7W

� @?_ 7W

� @hi t|@M*ic ��ihi@t 7W

2 �t @? �?t|@M*i i^��*�Mh��4�

5�Mt|�|�|�?} EH� @?_ Eb� �?|L E��� L?i U@? UL4T�|i i^��*�Mh��4 �Lh! �L�ht @tG

,WE�� '
kE��

kE�� n qE�� n �E��}E7�
� E�e�

5�?Ui }E�� �t t|h�U|*) �?Uhi@t�?}c i^��*�Mh�@ ��|� 4Lhi tLU�@*�3�?} �@�i *itt |�4i tTi?|

L? �Lh!� �) EH�c i^��*�Mh�@ ��|� 4Lhi tLU�@*�3�?} @*tL �@�i *itt |i*i��t�L? ��i��?}�

Oi?Uic i^��*�Mh�@ ��|� *L?}ih �Lh! �L�ht @*tL _�tT*@) *L?}ih |i*i��t�L? ��i��?}� "�,�#�

A�i hi@tL? uLh 4�*|�T*�U�|) �t t|h@�}�|uLh�@h_G |�i �?_���_�@* �?Ui?|��i |L *LL! uLh

tLU�@* UL?|@U|t �t t|hL?} ��i? tLU�@*�3�?} igLh|t M) L|�iht @hi �?|i?ti @?_ �| �t �i@!

��i? tLU�@*�3�?} igLh|t M) L|�iht @hi 4L_it|� ��*|�T*i i^��*�Mh�@ @hi TLtt�M*i �u |�iti

UL4T*i4i?|@h�|�it @hi t|hL?} i?L�}�� ,^��*�Mh�@ ��|� 4Lhi tLU�@*�3�?} _�tT*@) *itt

Lu ML|� |i*i��t�L? ��i��?} @?_ �Lh!�?}� A�ihiuLhi |i*i��t�L? @?_ �Lh! @hi TLt�|��i*)

ULhhi*@|i_ @UhLtt i^��*�Mh�@�

�hLTLt�|�L? � `�i?i�ih |�ihi @hi |�L i^��*�Mh�@ ��|� _�gihi?| @�ih@}i �Lh!�?}

|�4ic |�i L?i ��|� t�Lh|ih @�ih@}i �Lh!�?} |�4i �@hi|L�_L4�?@|it |�i L|�ih L?i�

��



�hLLu� A@!i |�L _�gihi?| i^��*�Mh�@ 7W

� @?_ 7W

2 c ��|� 7W

2 : 7W

� � 5�?Ui |�i �|�*�|)

u�?U|�L? Lu i@U� @}i?| ED� �?Uhi@tit ��|� 7c |�i �@*�i Lu |�i 4@ �4�3i_ �|�*�|) u�?U�

|�L? �t *@h}ih �?_ih 7W

2 |�@? �?_ih 7W

� � �) |��t u@U| @?_ |�i Thi��L�t �hLTLt�|�L?c

|�i i^��*�Mh��4 )�i*_�?} |�i ��}�ih �|�*�|) �t |�i L?i ��|� |�i t�Lh|ih �Lh!�?} |�4i�

"�,�#�

e 5i*iU|�?} @ |i*i��t�L? @?_ �Lh! i^��*�Mh��4

A�i @ML�i 4L_i* TLh|h@)t i^��*�Mh�@ ��|� *L?} �Lh! �L�ht @?_ |i*i��t�L? ��i��?}

@t @ ULLh_�?@|�L? u@�*�hi M@ti_ L? UL4T*i4i?|@h�|�it �? tLU�@*�3�?} igLh|t� �t @?)

L|�ih 4L_i* Lu ULLh_�?@|�L? u@�*�hic |�i U�hhi?| L?i 4@) Mi Uh�|�U�3i_ L? |�i uL**L��?}

}hL�?_G ��|� }@�?t uhL4 ULLh_�?@|�L?c TiLT*i t�L�*_ i�i?|�@**) 4@?@}i |L �?_ @ �@)

Lu ULLh_�?@|�?} UL4T*i4i?|@h) @U|���|�it� W? ��@| uL**L�t |�hii �?|ihhi*@|i_ hi@tL?t

uLh |�i ti*iU|�L? Lu @ �@hi|L�_L4�?@|i_ i^��*�Mh��4 @hi Lgihi_�

6�ht|c |�i �?�|�@* i^��*�Mh��4 ti*iU|�L? 4�}�| �@�i *i_ |L @? �?uih�Lh i^��*�Mh��4� �|

|�i i@h*) t|@}it Lu |i*i��t�L? _�g�t�L? EhL�}�*)c �? |�i �bDft �? |�i N5 @?_ �? |�i �bSft

�? |�i L|�ih UL�?|h�it�c TiLT*i �Lh!i_ *L?}ih �L�ht |�@? ?L�@_@)t� A�i �?|hL_�U|�L?

Lu |�i |i*i��t�L? |iU�?L*L}) �?Uhi@ti_ |�i 4@h}�?@* �|�*�|) |�@| UL�*_ Mi _ih��i_ uhL4

*i�t�hi |�4i @?_ 4@_i @ hi_�U|�L? Lu �Lh!�?} |�4i _it�h@M*i� W?t|�|�|�L?@* UL?t|h@�?|t

L? |�i *i?}|� Lu |�i �Lh!_@) 4�}�| �@�i t�Mt|@?|�@**) t*L�? _L�? |�i @_��t|4i?|

Lu �Lh! �L�ht� A�i iUL?L4) �@t 4L��?} |L�@h_t |�i ?i� i^��*�Mh�@ �uhL4 @ML�i�c

@?_ �| �t ?@|�h@* |L |��?! |�@| �| }L| t|�U! �? |�i �ht| L?i �| i?UL�?|ihi_c ��i� |�i L?i

��|� |�i *L?}it| �L�ht Lu �Lh!�

5iUL?_c @ _iUi?|h@*�3i_ 4L�i |L�@h_t @ �@hi|L�t�Tih�Lh i^��*�Mh��4 4�}�| �@�i

u@�*i_ MiU@�ti �| hi^��hi_ |�i ULLh_�?@|�L? Lu @ �ih) *@h}i ?�4Mih Lu @}i?|t� W?

4L_ih? tLU�i|�itc |�i i?��hL?4i?| |L ���U� TiL*Ti @hi i TLti_ �t i?Lh4L�t*) *@h}i�

�LLh_�?@|�L? |L @? i^��*�M�h�4 ��|� @ *@h}ih UL?t�4T|�L? Lu hi*@|�L?@* }LL_t �t |��t

�e



ti�ihi*) *�4�|i_ M) |�i |h@?t@U|�L? ULt|t @?_ uhii�h�_�?} �?Ui?|��it |�@| @hi @ttLU�@|i_

��|� *@h}i }hL�Tt�

A��h_c |�i ti*iU|�L? Lu @ �|i*i��t�L? @?_ �Lh! i^��*�Mh��4� 4�}�| Mi tii? @t @ tLU�@*

t�|�@|�L? LhU�it|h@|i_ M) |�i U@T�|@*�t|t� A�i i^��*�Mh��4 Thiuihhi_ M) |�i U@T�|@*�t|t

�t |�i L?i ��|� |�i *@h}it| *@MLh t�TT*)c MiU@�ti |��t �t |�i L?i ���U� �?_�Uit |�i

��}�it| hi4�?ih@|�L? Lu U@T�|@*�H Oi?Ui U@T�|@*�t|t 4�}�| �@�i t�UUittu�**) LTTLti_

|h@_i �?�L?t @?_ *@MLh T@h|�it ��i?i�ih |�i) |h�i_ |L ThL4L|i @ hi_�U|�L? Lu �Lh!�?}

|�4i�b A��t 4�}�| i T*@�? |�i LMtih�i_ _�gihi?Uit Mi|�ii? @ UL�?|h) *�!i |�i N5c �?

���U� |�i M@*@?Ui Lu TL�ih �t �? u@�Lh Lu U@T�|@*c @?_ UL�?|h�it �? ���U� |�i M@*@?Ui

Lu TL�ih �t 4Lhi �? u@�Lh Lu *@MLhc *�!i |�i 5U@?_�?@��@? L?it Etii A@M*i ���

;Vxssrvh/ zlwkrxw orvv ri jhqhudolw|/ wkdw djhqwv duh lghqwlfdo1 Lpphuvh wkh prgho ri Vhfwlrq 6 lq

d frpshwlwlyh prgho hfrqrp| zlwk d frqvwdqw0uhwxuqv0wr0vfdoh whfkqrorj|= \ @ I +N>O, � Oi+n,/

zkhuh i+n, lv d vwulfwo| lqfuhdvlqj dqg frqfdyh ixqfwlrq ri fdslwdo lqwhqvlw|1 Fdslwdo N lv h{foxvlyho|

rzqhg e| fdslwdolvwv1 Oderu O lv r�huhg e| zrunhuv dorqh1

Li wkh frqvxpswlrq ri uhodwlrqdo jrrgv lv vhjuhjdwhg e| rzqhuvkls fodvv/ zrunhuv* fkrlfhv ri wlph

doorfdwlrq duh dv frpsxwhg lq wkh prgho ri Vhfwlrq 61 Vlqfh wkh pdvv ri zrunhuv lv qrupdol}hg wr

xqlw|/ djjuhjdwh oderu vxsso| lv jlyhq e|=

O @
�

�. � . �j+V,

Zlwk frpshwlwlyh idfwru pdunhwv/ fdslwdo hduqv lwv pdujlqdo surgxfw=

u @ IN+N>O, @ i 3+n,

Dq lqfuhdvh lq oderu vxsso| ehqh�wv fdslwdolvwv ehfdxvh lw lqwhqvl�hv wkh uhodwlyh vfduflw| ri fdslwdo=

INO+N>O, @ �ni 33+n,

O
A 3=

<Vfkru +4<<4, glvfxvvhv dw vrph ohqjwk wkh vwudwhjlhv dgrswhg e| exvlqhvv lq wkh XV wr rssrvh

uhgxfwlrqv ri wkh zrunzhhn1

�D



D �L?U*�_�?} hi4@h!t

Ai*i��t�L? ��i��?} @?_ �Lh! �L�ht @hi TLt�|��i*) ULhhi*@|i_ @UhLtt @ t@4T*i Lu �,�#

UL�?|h�it� A��t i4T�h�U@* �?_�?} U@? Mi i T*@�?i_ M) |�i Thiti?Ui Lu t|hL?} UL4�

T*i4i?|@h�|�it �? |�i UL?t�4T|�L? Lu �@h�L�t uLh4t Lu tLU�@**) i?�L)i_ *i�t�hi� �U�

ULh_�?}*)c i^��*�Mh�@ ��|� *L|t Lu �Lh! @?_ |i*i��t�L? U@? Mi tii? @t |�i L�|UL4i Lu @

ULLh_�?@|�L? u@�*�hi� 5L4i @h}�4i?|t �@�i Mii? Lgihi_ @t |L ��) �? tL4i UL�?|h�it

@}i?|t< |�4i 4�}�| Mi @**LU@|i_ @UULh_�?} |L @ �|i*i��t�L? @?_ �Lh! i^��*�Mh��4��

�U!?L�*i_}�?} |�i Thiti?Ui Lu UL4T*i4i?|@h�|�it �? �@h�L�t uLh4t Lu *i�t�hi U@?

ThLuL�?_*) @*|ih |�i ?Lh4@|��i @?@*)t�t Lu TL*�U�it _�hiU|i_ @| |�i *@MLh 4@h!i|� A�i

U@ti Lu @ 4@?_@|Lh) hi_�U|�L? Lu �Lh! �L�ht �@t @*hi@_) Mii? 4i?|�L?i_� W| U@?

Mi ��i�i_ @t @ _i��Ui |L Thi�i?| @}i?|t uhL4 Mi�?} |h@TTi_ �? @ �@hi|L�_L4�?@|i_

i^��*�Mh��4� 5�U� @ 4i@t�hi �t _��U�*| |L i?uLhUi uLh @ ?�4Mih Lu �Lh! @U|���|�itc |�i

_�h@|�L? Lu ���U� �t �@h_ |L 4L?�|Lhc *�!i |�Lti Lu 4@?@}iht @?_ |�i ti*u�i4T*L)i_�

OL�i�ihc �u tLU�@* |�it @hi ?L| u�**) UL4T@h|4i?|@*�3i_ @UhLtt ThLuitt�L?@* }hL�Ttc

|�Lti ��L @hi ?L| @U|�@**) uLhUi_ |L hi_�Ui |�i�h �Lh!�?} |�4i M) *i}�t*@|�L? 4@)

�?_ @? �?|ihit| �? hi_�U�?} |�i�h L�? �Lh! �L�htc t�?Ui @ *@h}ih TLL* Lu TL|i?|�@*

tLU�@* UL?|@U|t �t @�@�*@M*i� � 4@?_@|Lh) hi_�U|�L? Lu �Lh! �L�ht uLh @ t�M}hL�T Lu

|�i TLT�*@|�L? 4@) |��t i?|@�* @ M@?_�@}L? igiU| *i@_�?} |�i ��L*i TLT�*@|�L? |L

hi_�Ui |�i�h �Lh!�?} |�4i�

�hL}hitt��i |@ @|�L? Lu *@MLh �?UL4i �t @?L|�ih U@ti �? TL�?|� �iU@�ti Lu |�i

i |ih?@*�|�it @ttLU�@|i_ ��|� tLU�@*�3�?} igLh|tc i�i? �? |�i Thiuihhi_ i^��*�Mh��4 |�ihi

�t |LL *�||*i tLU�@*�3�?} @?_ �?_ihUL?t�4T|�L? Lu hi*@|�L?@* }LL_t� `��*i @ t�Mt�_)

uLh tLU�@*�3�?} igLh|t 4@) hit|Lhi i�U�i?U)c t�U� @ 4i@t�hi �t ?L| ��@M*i L? Th@U|�U@*

}hL�?_t� �*|ih?@|��i*)c @ ui@t�M*i @TThL@U� �t |L |@ UL4Ti|�?} �tit Lu |�4ic �?

T@h|�U�*@h �Lh!�?} |�4i� N?_ih hi@*�t|�U UL?_�|�L?tc @ *@h}ih _i}hii Lu ThL}hitt���|)

�? |�i |@ @|�L? Lu *@MLh �?UL4i *i@_t |L @ hi_�U|�L? Lu *@MLh t�TT*)� �t @ UL?ti^�i?Uic

�S



|�4i uLh tLU�@*�3�?} U@? i T@?_� A�i �?Ui?|��i ULt|t Lu @ ThL}hitt��i |@ tU�i_�*i 4@)

Mi t�Mt|@?|�@**) *L�ih |�@? �? UL?�i?|�L?@* �i*u@hi @?@*)tit �u L?i |@!it �|t Mi?i�U�@*

�4T@U| L? |�i UL?t�4T|�L? Lu hi*@|�L?@* }LL_t �?|L @UUL�?|�

�.



+,6,+,��,5

�iU!ihc B�5�c �bSDc � |�iLh) Lu |�i @**LU@|�L? Lu |�4ic ,UL?L4�U aL�h?@* .Dc eb��D�.�

#�@4L?_c ����c �bH�c �LM�*�|) ULt|tc uh�U|�L?@* �?i4T*L)4i?|c @?_ i�U�i?U)c aL�h�

?@* Lu �L*�|�U@* ,UL?L4) Hbc .bH�H�2�

,�hLTi@? ki) 6@U|tc �bbHc Ai*i��t�L? bHc W��#i�|tU�*@?_�

,�hLt|@|c �bbH%bbc vi@hMLL!c �h�tti*�

�,�#c 2fffc ,4T*L)4i?| ��|*LL!c �@h�t�

��|?@4c +� #�c 2fffc �L�*�?} �*L?ic �i� vLh!c 5�4L? : 5U��t|ih�

+LM�?tL?c a� @?_ B� BL_Mi)c �bb.c A�4i uLh w�uic N?��iht�|) �@h!c �i??t)*�@?�@

5|@|i N?��iht�|)�

5U�Lhc a�c �bb�c A�i ��ih�Lh!i_ �4ih�U@?c �i� vLh!c �@t�U �LL!t�

N�*@?ihc �� a�c �bHbc �+i*@|�L?@* }LL_t � @?_ T@h|�U�T@|�L?G W?ULhTLh@|�?} tLU�@M�*�|)

�?|L @ |�iLh) Lu h@|�L?@* @U|�L?c ��M*�U ��L�Ui S2c 2D��2HD�

�H



IZA Discussion Papers 
 
No. 
 

Author(s) Title 
 

Area Date 

362 J. Angrist 
V. Lavy  
 

New Evidence on Classroom Computers and 
Pupil Learning 
 

6 09/01 

363 H. Antecol 
D. A. Cobb-Clark 
S. J. Trejo 
 

Immigration Policy and the Skills of Immigrants 
to Australia, Canada, and the United States  
 

2 09/01 

364 M. Jäntti 
S. P. Jenkins 
 

Examining the Impact of Macro-Economic 
Conditions on Income Inequality 
 

3 09/01 

365 H. S. Nielsen 
M. Rosholm 
N. Smith 
L. Husted 
 

Qualifications, Discrimination, or Assimilation? 
An Extended Framework for Analysing 
Immigrant Wage Gaps  

1 09/01 

366 M. C. Regets  Research and Policy Issues in High-Skilled 
International Migration: A Perspective with Data 
from the United States 
 

1/5 09/01 

367 C. Dustmann Parental Background, Primary to Secondary 
School Transitions, and Wages 

5 09/01 

368 J. Angrist 
 

How Do Sex Ratios Affect Marriage and Labor 
Markets? Evidence from America’s Second 
Generation 
 

5 09/01 

369 
 
 

A. S. Kalwij 
 
 

Individuals’ Unemployment Durations over the 
Business Cycle 

3 09/01 

370 
 
 

A. S. Kalwij 
 
 

Individuals’ Unemployment Experiences:  
Heterogeneity and Business Cycle Effects 
 

3 09/01 

371 
 
 

S. C. Wolter 
A. Zbinden 
 
 

Rates of Return to Education: The View of 
Students in Switzerland  

5 09/01 

372 J. Konings 
H. Lehmann 
 
 

Marshall and Labour Demand in Russia: Going 
Back to Basics  
 

4 09/01 

373 
 
 
 

S. J. Trejo 
 
 

Does the Statutory Overtime Premium 
Discourage Long Workweeks? 
 
 

1 10/01 

374 
 
 
 

G. J. van den Berg 
B. van der Klaauw 
 

Counseling and Monitoring of Unemployed 
Workers: Theory and Evidence from a 
Controlled Social Experiment 
 

6 10/01 

375 
 
 
 

J. A. Dunlevy 
W. K. Hutchinson  
 
 

The Pro-Trade Effect of Immigration on 
American Exports During the Late Nineteenth 
and Early Twentieth Centuries 
 

1 10/01 

376 
 
 
 

G. Corneo  
 
 

Work and Television 
 
 

5 10/01 

 
 

An updated list of IZA Discussion Papers is available on the center‘s homepage www.iza.org.  


