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Abstract

We document that business cycles of U.S. Census regions are substantially more synchronized than

those of European Union countries, both over the past four decades and the past two decades. Data from

regions within the four largest European countries confirm the presence of a European border effect --

within-country correlations are substantially larger than cross-country correlations. These results continue

to hold after controlling for exogenous factors such as distance and size.  We consider the role of four

factors that have received a lot of attention in the debate about EMU: sectoral specialization, the level of

trade, monetary policy and fiscal policy.  We find that the lower level of trade between European countries,

and to a lesser extent the higher degree of sectoral specialization, can explain most of the observed border

effect.
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|üi ULiæUði?| L? |üi |h@_i ñ@hð@M*i êüi? ýtð?} ð?t|hý4i?|@* ñ@hð@M*it ðt tL4iêü@| *@h}ih

|ü@? êüi? it|ð4@|ð?} |üi ULiæUði?|t êð|ü ïw5ë Aüi *@t| UL*ý4? tüLêt |ü@| |üi ð?Uhi@ti

ð? |üi *iñi* Lu |h@_i uhL4 |üi �ht| |L |üi tiUL?_ ü@*u Lu |üi t@4T*i U@? Mi i TiU|i_ |L

h@ðti Mýtð?itt U)U*i ULhhi*@|ðL?t M) @| 4Lt| fëfSë 5ýUü @ t4@** Uü@?}i ðt UL?tðt|i?| êð|ü

|üi �?_ð?} ð? A@M*i e |ü@| ,ýhLTi@? Mýtð?itt U)U*i ULhhi*@|ðL?t ü@ñi hi4@ð?i_ @*4Lt|

ý?Uü@?}i_ë

ú tð4T*i UL4T@hðtL? Lu @ñih@}i Në5ë @?_ ,N |h@_i *iñi*t tý}}it|t |ü@| |üi *iñi* Lu

|h@_i @4L?} hi}ðL?t ð? |üi Në5ë ðt týMt|@?|ð@**) üð}üih |ü@? @4L?} ,ýhLTi@? ULý?|hðitë

6Lh ,ýhLTi@? ULý?|hðit |üi @ñih@}i *iñi* Lu Ao@_e2ðæ ðt fëS. ð? �bbôë Ntð?} |üi @TThL í

ð4@|ðL? uLh Në5ë |h@_i _itUhðMi_ @MLñi @?_ ð? |üi @TTi?_ð c êi �?_ |ü@| |üi @ñih@}i

*iñi* Lu Ao@_e2ðæ uLh çi?týt hi}ðL?t ðt �ë�f ð? �bbôc Lh SeI üð}üih |ü@? @4L?} |üi ,N

ULý?|hðitë

W? Lh_ih |L _i|ih4ð?i |L êü@| i |i?| |üi üð}üih *iñi* Lu |üi tiUL?_ |h@_i 4i@týhi

ð? |üi Në5ë U@? UL?|hðMý|i |L üð}üih Mýtð?itt U)U*i ULhhi*@|ðL?t ð? |üi Në5ëc êi ?ii_ |L

UL4T@hi |üi @ñih@}i Lu ,?EAo@_e2ðæä @u|ih UL?|hL**ð?} uLh _ðt|@?Ui @?_ tð3ië 6Lh ,ýhLTi

êi hi}hitt ,?EAo@_e2ðæä ð? �bbô L? @ UL?t|@?|c _ðt|@?Uic @?_ tð3ië úu|ih týMt|ð|ý|ð?}

|üi @ñih@}i _ðt|@?Ui Mi|êii? |üi çi?týt hi}ðL?tc êi �?_ |ü@| |üi @ñih@}i ,?EAo@_e2ðæä

êLý*_ Mi í�ë2f ð? ,ýhLTi ðu |üi @ñih@}i _ðt|@?Ui êihi |üi t@4i @t Mi|êii? |üi çi?týt

47Rqh pljkw dujxh wkdw frxqwulhv zlwk pruh vlplodu ñqdqfldo v|vwhpv wudgh pruh1 Od Sruwd hw1do1

+4<<:, hvwdeolvk wkdw wkh fkdudfwhu ri d frxqwu|*v ñqdqfldo v|vwhp lv uhodwhg wr wkh ruljlq ri lwv ohjdo

v|vwhp1 Wkh ohjdo idplolhv duh Hqjolvk/ Vfdqglqdyldq/ Iuhqfk dqg Jhupdq1

�S



hi}ðL?të Aüi @ñih@}i @4L?} çi?týt hi}ðL?t ð? �bbô ðt éýt| ífëfHë ì |üihiuLhi êLý*_

i TiU| ,?EAo@_e2ðæä |L hðti L? @ñih@}i M) �ë�2 ð? ,ýhLTi ðu |üi tð3i @?_ _ðt|@?Uií@_éýt|i_

*iñi* Lu |h@_i êihi |üi t@4i @t |ü@| @4L?} çi?týt +i}ðL?të Ntð?} |üi t@4i @TThL@Uü

êð|ü hi}@h_t |L |üi �ht| |h@_i 4i@týhic êi �?_ |ü@| ,?EAo@_e�ðæä êLý*_ hðti M) �ëH� ð?

,ýhLTië

ì U@? iñ@*ý@|i |üi ð4T*ðU@|ðL?t uLh Mýtð?itt U)U*i ULhhi*@|ðL?t Lu @? ð?Uhi@ti ð?

|h@_i |L *iñi*t UL4T@h@M*i |L |ü@| ð? |üi Në5ë M) 4ý*|ðT*)ð?} |üi ð?Uhi@ti ð? |h@_i M)

|üi ULiæUði?| L? |üi |h@_i ñ@hð@M*it ð? |üi hi}hittðL?ë Ntð?} |üi hi}hittðL? hitý*|t M@ti_

L? ð?t|hý4i?|@* ñ@hð@M*it @?_ i4T*L)4i?| }hLê|üc êi �?_ |ü@| ,ýhLTi@? Mýtð?itt U)U*i

ULhhi*@|ðL?t êLý*_ hðti M) fë2e M@ti_ L? |üi �ht| |h@_i 4i@týhi @?_ fë�. M@ti_ L? |üi

tiUL?_ 4i@týhië Aüi 4@ ð4ý4 MLh_ih igiU| êi U@? i T*@ð?c @**Lêð?} |üi ULiæUði?|t

|L Mi |êL t|@?_@h_ ihhLht @MLñi |üi TLð?| it|ð4@|ic ðt hitTiU|ðñi*) fëôe @?_ fë2Dë Aüiti

?ý4Miht ð?_ðU@|i |ü@| 4Lt| Lu |üi MLh_ih igiU| ð? |üi tiUL?_ ü@*u Lu |üi t@4T*i U@?

Mi i T*@ð?i_ |ühLý}ü |h@_ic êð|ü |üi 4Lhi _ðñihtð�i_ ThL_ýU|ðL? t|hýU|ýhi ð? |üi Në5ë

i T*@ð?ð?} |üi hit|ë A@M*i D tüLêt |ü@| |üi UL44L? MLh_ih igiU| ðt fëô2 @u|ih UL?|hL**ð?}

uLh |üi �SítiU|Lh tTiUð@*ð3@|ðL? ð?_i ë�D

çL?tðt|i?| êð|ü |üi tL4iêü@| t4@**ih MLh_ih igiU| M@ti_ L? B#è _@|@c êi �?_

|ü@| @? ð?Uhi@ti ð? |üi *iñi* Lu ,ýhLTi@? |h@_i |L Në5ë *iñi*t êLý*_ h@ðti B#è }hLê|ü

ULhhi*@|ðL?t ð? ,ýhLTi M) fë�D uLh |üi �ht| |h@_i 4i@týhi @?_ fë�ô uLh |üi tiUL?_ë Aüi

4@ ð4ý4 MLh_ih igiU| êi U@? i T*@ð? ðt hitTiU|ðñi*) fë22 @?_ fë�H uLh |üi |êL |h@_i

4i@týhitë

eëô �L?i|@h) @?_ 6ðtU@* èL*ðUðit

ú? ð4TLh|@?| ^ýit|ðL? ð? |üi UL?|i | Lu ,ýhLTi@? �L?i|@h) N?ðL? ðt |üi ð4T@U| Lu

4L?i|@h) @?_ �tU@* TL*ðU) ULLh_ð?@|ðL? L? Mýtð?itt U)U*i t)?UühL?ð3@|ðL?ë W| ðt TLttðM*i

|ü@| |üi tð?}*i 4L?i|@h) TL*ðU) êð|üð? |üi N?ð|i_ 5|@|itc @?_ |üi tð?}*i ui_ih@* �tU@*

TL*ðU)c @UULý?| uLh |üi üð}üih _i}hii Lu Mýtð?itt U)U*i t)?UühL?ð3@|ðL? @4L?} Në5ë hií

}ðL?të 6Lh i @4T*ic |L |üi i |i?| |ü@| 4L?i|@h) @?_ �tU@* TL*ðU) tüLU!t @hi |üi4ti*ñit

@ tLýhUi Lu Mýtð?itt U)U*itc L?i êLý*_ i TiU| |ü@| @ tð?}*i TL*ðU) êLý*_ *i@_ |L üð}üih

Mýtð?itt U)U*i t)?UühL?ð3@|ðL?ë çL44L? TL*ðUðit 4@)c üLêiñihc *i@_ |L *itt t)?UühLí

?ð3i_ Mýtð?itt U)U*itë 5!iT|ðUt Lu |üi tð?}*i ,ýhLTi@? Uýhhi?U) ü@ñi uhi^ýi?|*) @h}ýi_

48Zh duh qrw deoh wr dgg wkh vshfldol}dwlrq lqgh{ wr wkh wudgh uhjuhvvlrq ehfdxvh Hxurshdq gdwd duh

qrw dydlodeoh iru wkh ñuvw kdoi ri wkh vdpsoh1 Lw lv zruwk qrwlqj wkrxjk wkdw wkh wudgh yduldeohv duh

yluwxdoo| xqfruuhodwhg zlwk wkh vshfldol}dwlrq lqgh{ gxulqj wkh vhfrqg kdoi ri wkh vdpsoh1

�.



|ü@| |üi ð?@Mð*ð|) |L hitTL?_ |L ULý?|h)ítTiUð�U tüLU!t U@? *i@_ |L üð}üih Mýtð?itt U)U*i

ñL*@|ð*ð|)ë�S Aüi t@4i @h}ý4i?| êLý*_ *i@_ L?i |L i TiU| *itt t)?UühL?ð3i_ Mýtð?itt

U)U*it @t TL*ðU) 4@!iht ?L *L?}ih ü@ñi |üi ãi ðMð*ð|) |L _@4Ti? ULý?|h)ítTiUð�U tüLU!të

N*|ð4@|i*)c |üihiuLhic |üi ^ýit|ðL? ðt @? i4TðhðU@* L?ië W? 4i@týhð?} _ðgihi?Uit ð?

4L?i|@h) @?_ �tU@* TL*ðU) êi @hi ?L| éýt| ð?|ihit|i_ ð? _ðgihi?Uit ð? i L}i?Lýt TL*ðU)

ð??Lñ@|ðL?të #ðgihi?Uit ð? |üi hitTL?ti |L 4@UhLiUL?L4ðU ñ@hð@M*it 4@||ih @t êi**ë ì

êð** 4i@týhi |üi _ðgihi?Ui ð? 4L?i|@h) TL*ðU) Lu |êL hi}ðL?t M) |üi t|@?_@h_ _iñð@|ðL? Lu

|üi ð?|ihit| h@|i _ðgihi?|ð@* @?_ |üi _ðgihi?Ui ð? �tU@* TL*ðU) M) |üi t|@?_@h_ _iñð@|ðL?

Lu |üi Mý_}i| _i�Uð| _ðgihi?|ð@*ë W| ðt ð4TLh|@?|c |üLý}üc |L _ðt|ð?}ýðtü _ðgihi?Uit ð?

TL*ðUðit uhL4 _ðgihi?Uit ð? tüLU!të îiU@ýti *@h}ih @t)44i|hðU tüLU!t U@? *i@_ |L *@h}ih

ð?|ihit| h@|i @?_ Mý_}i| _i�Uð| _ðgihi?|ð@*tc êi ýti ð?t|hý4i?|@* ñ@hð@M*it |L ð_i?|ðu)

|üi hL*i Lu TL*ðU) _ðgihi?Uitë Aüi t@4i ð?t|hý4i?|t @hi ýti_ @t ð? |üi |h@_i hi}hittðL?t

_ðtUýtti_ @MLñië

ì ýti @ ^ý@h|ih*) @ñih@}i Lu Lñih?ð}ü| 4L?i) 4@h!i| h@|it Etii |üi úTTi?_ð 

uLh _i|@ð*tä @?_ týM|h@U| ð?ã@|ðL? Lñih |üi ThiñðLýt uLýh ^ý@h|iht êüi? UL4Tý|ð?} @

4i@týhi Lu i TiU|i_ hi@* ð?|ihit| h@|itë 5ð?Ui 4L?i) 4@h!i| h@|it @hi ?L| @ñ@ð*@M*i uLh

4@?) ULý?|hðit _ýhð?} |üi �ht| ü@*u Lu |üi t@4T*ic êi ýti _ðtULý?| h@|it uLh |üi �ht|

ü@*u Lu |üi t@4T*ië 5ð?Ui |üLti Uü@?}i *itt uhi^ýi?|*)c êi �ht| @ñih@}i |üi hi@* ^ý@h|ih*)

ð?|ihit| h@|i Lñih |üi )i@h MiuLhi UL4Tý|ð?} |üi t|@?_@h_ _iñð@|ðL? Lu |üi @??ý@* ð?|ihit|

h@|i _ðgihi?|ð@*ë Aüi Mý_}i| _i�Uð| _@|@ @hi @??ý@* @?_ _ðñð_i_ M) B#èë

wLL!ð?} @| |üi h@ê _@|@ uLh ML|ü 4i@týhit Lu TL*ðU) ULLh_ð?@|ðL? ð?_ii_ tý}}it|t

|ü@| TL*ðU) ðt týMt|@?|ð@**) 4Lhi ULLh_ð?@|i_ @4L?} |üi çi?týt hi}ðL?t |ü@? @4L?}

|üi ,ýhLTi@? ULý?|hðitë Aüi @ñih@}i t|@?_@h_ _iñð@|ðL? Lu Ei TiU|i_ä ,ýhLTi@? hi@*

ð?|ihit| h@|i _ðgihi?|ð@*t ðt ôëô� _ýhð?} |üi �ht| ü@*u Lu |üi t@4T*i @?_ ôë�H _ýhð?} |üi

tiUL?_ ü@*u Lu |üi t@4T*ië 6Lh |üi Në5ë |üiti 4i@týhit @hi 3ihLë�. ì ü@ñi UL4Tý|i_

|üi t|@?_@h_ _iñð@|ðL? Lu Mý_}i| _i�Uð| _ðgihi?|ð@*t uLh Në5ë hi}ðL?t M) UL4Tý|ð?} uLh

i@Uü t|@|i |üi Mý_}i| _i�Uð| @t |üi tý4 Lu t|@|i @?_ *LU@* }Lñih?4i?| _i�Uð|t @?_

@? it|ð4@|i Lu |üi ui_ih@* }Lñih?4i?|<t ?i| hitLýhUi @**LU@|ðL? |L |üi t|@|iG ui_ih@*

tTi?_ð?} ð? |üi t|@|i T*ýt ui_ih@* |h@?tuiht |L |üi t|@|i *itt ui_ih@* |@ it T@ð_ M) t|@|i

49Pduwlq Ihogvwhlq/ lq d Qryhpehu 4<<: Iruhljq Dòdluv duwlfoh/ zhqw vr idu dv wr udlvh wkh survshfw

ri zdu1 Iru d ghwdlohg glvfxvvlrq ri glïfxowlhv wkdw HPX frxqwulhv duh olnho| wr idfh lq wkh dgmxvwphqw

wr dv|pphwulf vkrfnv/ vhh Revwihog dqg Shul +4<<;,1
4:Khuh zh kdyh dvvxphg }hur h{shfwhg uhdo lqwhuhvw udwh glòhuhqwldov iru wkh X1V1 vwdwhv1 Prqh|

pdunhw udwhv duh wkh vdph iru doo vwdwhv/ zkloh Ehdxgu| dqg ydq Zlqfrrs +4<<9, duh xqdeoh wr uhmhfw

}hur h{shfwhg lqðdwlrq glòhuhqwldov dfurvv irxu odujh X1V1 uhjlrqv1
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hitð_i?|t Etii |üi úTTi?_ð uLh _i|@ð*täë Aüi @ñih@}i Lñih ML|ü ü@*ñit Lu |üi t@4T*i Lu

|üi t|@?_@h_ _iñð@|ðL? Lu |üi Mý_}i| _i�Uð| _ðgihi?|ð@* ðt �ëe� uLh |üi Në5ë hi}ðL?t @?_

2ëHS uLh ,ýhLTi@? ULý?|hðitë

ì @}@ð? éLð?|*) it|ð4@|i hi}hittðL?t ýtð?} ML|ü ü@*ñit Lu |üi t@4T*i uLh |üi ,ýí

hLTi@? _@|@ë A@M*i . hiTLh|t hitý*|t êüi? @__ð?} |üi t|@?_@h_ _iñð@|ðL? Lu |üi hi@*

ð?|ihit| h@|i _ðgihi?|ð@* @?_ Mý_}i| _i�Uð| _ðgihi?|ð@* |L |üi ,ýhLTi@? hi}hittðL?të ú*í

|üLý}ü ?L| hiTLh|i_c hitý*|t @hi tð4ð*@h êüi? ýtð?} ?L4ð?@* ð?|ihit| h@|i _ðgihi?|ð@*të

+itý*|t @hi hiTLh|i_ uLh _ðgihi?| UL4Mð?@|ðL?t Lu |üi 4L?i|@h) TL*ðU)c �tU@* TL*ðU) @?_

|h@_i ñ@hð@M*itë ï?*) |üi tiUL?_ |h@_i ñ@hð@M*i ðt ð?U*ý_i_ ð? |üi hi}hittðL?tc Mý| hitý*|t

@hi ñih) tð4ð*@h M@ti_ L? |üi �ht| |h@_i ñ@hð@M*ië ì @}@ð? hiTLh| hitý*|t ML|ü M@ti_

L? ð?t|hý4i?|@* ñ@hð@M*it @?_ ïw5ë

Aüi Lñih@** UL?U*ýtðL? |ü@| U@? Mi hi@Uüi_ uhL4 A@M*i . ðt |ü@| |üihi ðt *ð||*i hi*@|ðL?

Mi|êii? |üi i |i?| Lu TL*ðU) ULLh_ð?@|ðL? @?_ Mýtð?itt U)U*i ULhhi*@|ðL?të Aüi ULiæUði?|

L? |üi 4L?i|@h) @?_ �tU@* TL*ðU) ñ@hð@M*it @hi @*4Lt| @*ê@)t ð?tð}?ð�U@?|*) _ðgihi?|

uhL4 3ihLë ï?i i UiT|ðL? UL?Uih?t |üi 4L?i|@h) TL*ðU) ñ@hð@M*i êüi? i4T*L)4i?|

}hLê|ü ðt ýti_ @t @ Mýtð?itt U)U*i 4i@týhic @?_ êi ýti ð?t|hý4i?|@* ñ@hð@M*itë W? |ü@|

U@ti |üi 4L?i|@h) TL*ðU) ñ@hð@M*i ü@t @ ?i}@|ðñi @?_ tð}?ð�U@?| ULiæUði?| Lu @MLý| í

fë�2ë Aüðt ð4T*ðit |ü@| 4L?i|@h) TL*ðU) ULLh_ð?@|ðL? h@ðtit Mýtð?itt U)U*i ULhhi*@|ðL?të

ú*|üLý}ü |üi tð3i Lu |üi ULiæUði?| ðt *@h}i i?Lý}ü |L i T*@ð? |üi MLh_ih igiU|c |üi

hitý*|t M@ti_ L? ïw5 ð?_ðU@|i |ü@| |üi hL*i Lu 4L?i|@h) TL*ðU) ðt *ð!i*) |L Mi 4ýUü

*itt ð4TLh|@?| |ü@? |üi ð?t|hý4i?|@* ñ@hð@M*i hitý*|t tý}}it|ë Aüi hi@tL? uLh ýtð?}

ð?t|hý4i?|t ð? |üi �ht| T*@Ui ðt |ü@| L?i 4ð}ü| i TiU| @ *Lêih Mýtð?itt U)U*i ULhhi*@|ðL?

|L ð?Uhi@ti |üi t|@?_@h_ _iñð@|ðL? Lu ð?|ihit| h@|i _ðgihi?|ð@*tc êüðUü êLý*_ *i@_ |L

@ _Lê?ê@h_ Mð@t ð? |üi ïw5 ULiæUði?|ë Aüðt ð4T*ðit |ü@| |üi ULhhiU| ULiæUði?| L?

|üi 4L?i|@h) TL*ðU) ñ@hð@M*i ðt *itt ?i}@|ðñi |ü@? |üi ífëfô LM|@ð?i_ uhL4 |üi ïw5

hi}hittðL?c Lh iñi? TLtð|ðñië W? |ü@| U@ti 4L?i|@h) TL*ðU) U@??L| i T*@ð? 4ýUü Lu |üi

LMtihñi_ MLh_ih igiU|ë Aüi hitý*|t M@ti_ L? B#è _L )ði*_ |üi i TiU|i_ _Lê?ê@h_ Mð@t

êüi? ýtð?} ïw5c @*|üLý}ü ML|ü êð|ü WV @?_ ïw5 |üi 4L?i|@h) TL*ðU) ñ@hð@M*i ðt ?iñih

tð}?ð�U@?|ë 6ðtU@* TL*ðU) ?iñih i?|iht tð}?ð�U@?|*) ý?_ih ið|üih Mýtð?itt U)U*i 4i@týhi

Lh it|ð4@|ðL? 4i|üL_ë

Aüiti hitý*|t tý}}it| |ü@| |üi MLh_ih igiU| ðt ?L| i T*@ð?i_ M) |üi üð}üih _i}hii Lu

TL*ðU) ULLh_ð?@|ðL? @4L?} Në5ë hi}ðL?të Aüðt 4@) ?L| Mi týhThðtð?} @t êi @*hi@_) uLý?_

|ü@| |üi üð}üih *iñi* Lu |h@_i ð? |üi Në5ëc @?_ |üi tL4iêü@| 4Lhi _ðñihtð�i_ ThL_ýU|ðL?

t|hýU|ýhic U@? i T*@ð? @*4Lt| @** Lu |üi LMtihñi_ MLh_ih igiU|ë W? A@M*i . |üi ULiæUði?|

L? |üi |h@_i ñ@hð@M*i ðt L? @ñih@}i @MLý| |üi t@4i @t êü@| êi uLý?_ ð? A@M*i Së Aüi
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L?*) i UiT|ðL? ðt @}@ð? |üi U@ti Lu i4T*L)4i?| }hLê|ü h@|it @?_ ð?t|hý4i?|@* ñ@hð@M*itë

D çL?U*ýtðL?

ì ti| Lý| ð? |üðt T@Tih |L @?têih uLýh !i) ^ýit|ðL?të 6ðht|c êü@| ðt |üi iñð_i?Ui L?

|üi i |i?| Lu Mýtð?itt U)U*i t)?UühL?ð3@|ðL? @4L?} ,ýhLTi@? ULý?|hðit ð? UL4T@hðtL?
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2�



îhL@_ W?_ýt|hðit
ú}hðUý*|ýhic uLhit|h)c @?_ �tüð?} Ah@?tTLh|@|ðL?c t|Lh@}ic @?_ UL44ý?ðU@|ðL?t

�ð?ð?} ,*iU|hðUc }@tc @?_ t@?ð|@h)

çL?t|hýU|ðL? `üL*it@*i @?_ hi|@ð* |h@_ic @?_ hit|@ýh@?|t @?_ üL|i*t

�@?ýuëõ_ýh@M*i }LL_t 6ð?@?Uic ð?týh@?Uic hi@* it|@|ic @?_ Mýtð?itt @?_ *i}@* tihñðUit

�@?ýuëõ?L?_ýh@M*i }LL_t çL44ý?ð|)c TihtL?@*c @?_ L|üih tihñðUit @?_ }Lñih?4i?|

�@?ýu@U|ýhð?} W?_ýt|hðit

L̀L_ @?_ êLL_ ThL_ýU|t ûL?í4i|@**ðU 4ð?ih@* ThL_ýU|t

î@tðU 4i|@*t 6@MhðU@|i_ 4i|@*t @?_ 4@Uüð?ih) @?_ i^ýðT4i?|

6LL_c Miñih@}itc @?_ |LM@UUL è@Tih @?_ T@Tih ThL_ýU|t @?_ Thð?|ð?} @?_ TýM*ðtüð?}

Ai |ð*ic @TT@hi*c @?_ *i@|üih çüi4ðU@*t @?_ UL@*c hýMMih @?_ T*@t|ðU ThL_ýU|t

ú??ý@* Mð*@|ih@* 4ihUü@?_ðti |h@_i _@|@ uLh ,Ní�e ULý?|hðit Lñih �bSfíb. @hi uhL4

|üi W�6<t #ðhiU|ðL? Lu Ah@_i 5|@|ðt|ðUt _@|@M@tië2f Aüi @??ý@* ?L4ð?@* B#è _@|@

hi^ýðhi_ ð? Lýh �ht| @?_ |üðh_ |h@_i ñ@hð@M*it @hi |@!i? uhL4 |üi W65 _@|@M@tic êð|ü

,Ní�e B#è UL?ñih|i_ |L Në5ë _L**@ht ýtð?} i Uü@?}i h@|it uhL4 |üi W65ë

Aüi @ñih@}i *iñi* Lu |h@_i @4L?} Në5ë çi?týt hi}ðL?t ðt 4i@týhi_ M) UL4Mð?ð?}

|êL _@|@ tLýhUitë Aüi Në5ë çi?týt îýhi@ý<t �bbô çL44L_ð|) 6*Lê 5ýhñi) ThLñð_it

_@|@ L? ML|ü êð|üð?ít|@|i @?_ UhLttít|@|i tüðT4i?|tc ULñihð?} 4Lt|*) 4@?ýu@U|ýhð?}
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53Zhvw Jhupdq wudgh ohyhov iru 4<<30<: duh dgmxvwhg xvlqj Jhupdq jurzwk udwhv1
54Wkhuh duh wzr lpsruwdqw glòhuhqfhv ehwzhhq wkhvh vklsphqwv gdwd dqg wkh phufkdqglvh wudgh gdwd1

Iluvw/ xqolnh wkh phufkdqglvh wudgh gdwd/ wkh frpprglw| ðrz gdwd lqfoxgh doo vklsphqwv/ lqfoxglqj

surgxfwv wkdw duh uh0vrog udwkhu wkdq surgxfhg1 Vhfrqg/ wkh vhfwrudo fryhudjh lv qrw h{dfwo| wkh vdph1

Dowkrxjk wkh Frpprglw| Iorz Vxuyh| lqfoxghv doprvw doo ri pdqxidfwxulqj/ lw h{foxghv djulfxowxuh dqg

sduw ri plqlqj/ zkloh lw lqfoxghv zkrohvdoh wudgh1
55Iru Fdqdgd wklv ghñqlwlrq ohdgv wr dq dssur{lpdwlrq ri grphvwlf phufkdqglvh wudgh wkdw lv doprvw
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N?ð|i_ 5|@|it �bSôí�bbfc "ý@h|ih*) aLýh?@* Lu ,UL?L4ðUt ���c �fH�í���fë

î@U!ýtc #ëkë @?_ èëaë kiüLic �bb2ë W?|ih?@|ðL?@* iñð_i?Ui L? |üi üðt|LhðU@* ThLTih|ðit

Lu Mýtð?itt U)U*itc ú4ihðU@? ,UL?L4ðU +iñðiêc H2c HSeíHHHë

î@ |ihc �@hð@??ic @?_ +LMih| Bë kð?}c �bbDc �i@týhð?} Mýtð?itt U)U*itG @TThL ð4@|i

M@?_íT@tt �*|iht uLh iUL?L4ðU |ð4i tihðitc ûî,+ L̀h!ð?} è@Tih ûLë Df22ë

î@)Lý4ðc Aë @?_ îë ,ðUüi?}hii?c �bbôë 5üLU!ð?} @tTiU|t Lu ,ýhLTi@? 4L?i|@h) ð?|i}h@í

|ðL?ë W?G 6ë ALhhit @?_ 6ë Bð@ñ@33ð E,_tëäc ú_éýt|4i?| @?_ }hLê|ü ð? |üi ,ýhLTi@?

�L?i|@h) N?ðL?ë ç@4Mhð_}i N?ðñihtð|) èhittc ç@4Mhð_}ië

î@)Lý4ðc Aë @?_ îë ,ðUüi?}hii?c �bbSë ïTih@|ðL?@*ð3ð?} |üi |üiLh) Lu LT|ð4ý4 Uýhí

hi?U) @hi@tc ç,è+ #ðtUýttðL? è@Tih �eHeë

î@)Lý4ðc Aëc @?_ ,ë èh@t@_c �bb.ë çýhhi?U) ý?ðL?tc iUL?L4ðU ãýU|ý@|ðL?tc @?_ @_éýt|í

4i?|G tL4i ?iê i4TðhðU@* iñð_i?Uic W�6 5|@g è@Tiht eec ôSíDHë

îi@ý_h)c èë @?_ ,ë ñ@? `ð?ULLTc �bbSc Aüi ð?|ih|i4TLh@* i*@t|ðUð|) Lu týMt|ð|ý|ðL?G @?

i T*Lh@|ðL? ýtð?} @ Në5ë T@?i* Lu t|@|i _@|@c ,UL?L4ðU@ Sôc ebDíD�2ë

îýh?tð_ic çëc @?_ �ë ,ðUüi?M@ý4c �bbSë 54@**ít@4T*i ThLTih|ðit Lu }i?ih@*ð3i_ 4i|üL_

Lu 4L4i?|t M@ti_ @̀*_ |it|tcâ aLýh?@* Lu îýtð?itt @?_ ,UL?L4ðU 5|@|ðt|ðUt �ec 2beí

ôfHë

çühðt|ð@?Lc wëaë @?_ `ëaë _i? O@@?c �bbSë 54@**õ5@4T*i èhLTih|ðit Lu B�� uLh îýtðí

?itt ç)U*i ú?@*)tðtc aLýh?@* Lu îýtð?itt @?_ ,UL?L4ðU 5|@|ðt|ðUt �ec ôfbí2.ë

ç*@h!c Aë,ëc �bbHë ,4T*L)4i?| ãýU|ý@|ðL?t ð? N5 hi}ðL?t @?_ ð?_ýt|hðitG |üi hL*it Lu

?@|ðL?@*c hi}ðL?ítTiUð�Uc @?_ ð?_ýt|h)ítTiUð�U tüLU!tc aLýh?@* Lu w@MLh ,UL?L4ðUt

�Sc 2f2í2bë

ç*@h!c Aë,ë @?_ kë 5üð?c �bbbë Aüi tLýhUit Lu ãýU|ý@|ðL?t êð|üð? @?_ @UhLtt ULý?|hðitë

W?G Bë Oitt @?_ ,ë ñ@? `ð?ULLT E,_tëäc W?|h@?@|ðL?@* �@UhLiUL?L4ðUtc ç@4Mhð_}i

N?ðñihtð|) èhittc ç@4Mhð_}ic uLh|üUL4ð?}ë

çý!ðih4@?c úëc 5ëîë ìMMc @?_ îë ûi)@T|ðc �bb2ë �i@týhð?} |üi ð?_iTi?_i?Ui Lu

Ui?|h@* M@?!t @?_ ð|t igiU|t L? TL*ðU) Lý|UL4itë L̀h*_ î@?! ,UL?L4ðU +iñðiê Sc

ôDôíbHë

#@ñð_tL?c +ë#ëc @?_ aëBë �@Ukð??L?c �bHôë Aüi t4@**ít@4T*i TihuLh4@?Ui Lu |üi

w@}h@?}i �ý*|ðT*ðih Ait|c ,UL?L4ðUt wi||iht �2c 2Sbí2.Dë
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#i@h_Lhgc úëVëc �bbHë #i|ih4ð?@?|t Lu Mð*@|ih@* |h@_iG _Lit }h@ñð|) êLh! ð? @ ?iLU*@tí

tðU@* êLh*_q W?G 6h@?!i*c aëúë E,_ëäc Aüi hi}ðL?@*ð3@|ðL? Lu |üi êLh*_ iUL?L4)c Aüi

N?ðñihtð|) Lu çüðU@}L èhittc çüðU@}Lë

,?}i*c çë @?_ aëOë +L}ihtc �bbSë OLê `ð_i ðt |üi îLh_ihqc ú4ihðU@? ,UL?L4ðU +iñðiê

HSc ���2í��2Dë

,?}i*c çë @?_ aëOë +L}ihtc �bbbë +i*@|ðñi ThðUi ñL*@|ð*ð|)G êü@| hL*i _Lit |üi MLhí

_ih T*@)qc W?G Bë Oitt @?_ ,ë ñ@? `ð?ULLT E,_tëäc W?|h@?@|ðL?@* �@UhLiUL?L4ðUtc

ç@4Mhð_}i N?ðñihtð|) èhittc ç@4Mhð_}ic uLh|üUL4ð?}ë

6@|�@tc úëc �bb.ë ,�NG ULý?|hðit Lh hi}ðL?tq *ittL?t uhL4 |üi ,�5 i Tihði?Uic ,ýhLTi@?

,UL?L4ðU +iñðiê e�c .eôí.D�ë

6Lh?ðc �ëc @?_ wë +iðUü*ð?c �bbHë 6i_ih@* �tU@* TL*ðUðit @?_ *LU@* iUL?L4ðitG ,ýhLTi

@?_ |üi N5c êLh!ð?} T@Tihc ,çú+,c îhýtti*të

6h@?!i*c aëúëc @?_ úëkë +Ltic �bbHë Aüi i?_L}i?ið|) Lu |üi LT|ð4ý4 Uýhhi?U) @hi@

Uhð|ihð@c ,UL?L4ðU aLýh?@* �fHc �ffbí2Dë

Oi**ðêi**c aëc �bb.ë û@|ðL?@* MLh_ihtc |h@_i @?_ 4ð}h@|ðL?c è@Uð�U ,UL?L4ðU +iñðiê 2c

�SDíHDë

Oi**ðêi**c aëc �bbHë OLê 4ýUü _L ?@|ðL?@* MLh_iht 4@||ihqc îhLL!ð?}t W?t|ð|ý|ðL? èhittc

@̀tüð?}|L? #ëçë

OL_hðU!c +ëaë @?_ ,ëçë èhitUL||c �bb.ë èLt|ê@h Në5ë Mýtð?itt U)U*itG @? i4TðhðU@*

ð?ñit|ð}@|ðL?c aLýh?@* Lu �L?i)c çhi_ð|c @?_ î@?!ð?} 2bc �í�Së

W4Mtc aëc �bbHE@äë 6*ýU|ý@|ðL?tc Mð*@|ih@* |h@_i @?_ |üi i Uü@?}i h@|i hi}ð4ic 4@?ýtUhðT|c

N?ðñihtð|) Lu w@ýt@??ië

W4Mtc aëc �bbHEMäë çLí6*ýU|ý@|ðL?tc êLh!ð?} T@Tihc N?ðñihtð|) Lu w@ýt@??ië

kð4ë 5ëc �bbDë , T@?tðL? Lu 4@h!i|t @?_ |üi }iL}h@TüðU _ðt|hðMý|ðL? Lu iUL?L4ðU @U|ðñí

ð|ðitG |üi |hi?_t ð? |üi Në5ë hi}ðL?@* 4@?ýu@U|ýhð?} t|hýU|ýhic �HSfí�bH.c "ý@h|ih*)

aLýh?@* Lu ,UL?L4ðUt Sfc HH�íbfHë

khý}4@?c èëc �bb�ë BiL}h@Tü) @?_ Ah@_ic �WA èhittc ç@4Mhð_}ië

khý}4@?c èëc �bbôc wittL?t Lu �@tt@Uüýti||t uLh ,�Nc E�bbôäë W?G 6ë ALhhit @?_ 6ë Bðí

@ñ@33ð E,_tëäc ú_éýt|4i?| @?_ }hLê|ü ð? |üi ,ýhLTi@? �L?i|@h) N?ðL?ë ç@4Mhð_}i

N?ðñihtð|) èhittc ç@4Mhð_}ië

w@ èLh|@c +ëc 6ë wLTi3í_ií5ð*@?itc úë 5Uü*iðuih @?_ +ë`ë Vðtü?)c �bb.ë wi}@* _i|ih4ðí

?@?|t Lu i |ih?@* �?@?Uic aLýh?@* Lu 6ð?@?Ui D2c ��ô�íDfë

wL?}c aë @?_ çë è*Lttihc �bHôë +i@* Mýtð?itt U)U*itc aLýh?@* Lu èL*ð|ðU@* ,UL?L4)c bôc

ôbíSbë
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�Uç@**ý4c aëc �bbDë û@|ðL?@* MLh_iht 4@||ihG ç@?@_@íN5 hi}ðL?@* |h@_i T@||ih?tc

ú4ihðU@? ,UL?L4ðU +iñðiê HDc S�Dí2ôë

ûiêi)c `ëkëc @?_ kë#ë ìt|c �bH.ë ú tð4T*ic TLtð|ðñi ti4ðí_i�?ð|ic üi|ihLt!i_@t|ðUð|)

@?_ @ý|LULhhi*@|ðL? UL?tðt|i?| ULñ@hð@?Ui 4@|hð c ,UL?L4i|hðU@ DDc .fôífHë

ïMt|ui*_c �ë @?_ Bë èihðc �bbHë +i}ðL?@* ?L?í@_éýt|4i?| @?_ �tU@* TL*ðU)c ,UL?L4ðU

èL*ðU) 2Sc 2fDí2Sfë

ï}@!ðc �@t@Lc �bbôë Bi?ih@*ð3i_ 4i|üL_ Lu 4L4i?|tG iUL?L4i|hðU @TT*ðU@|ðL?të W?G

�@__@*@c +ë @?_ Vð?L_ E,_tëäc O@?_MLL! Lu 5|@|ðt|ðUtc VL*ë �� c ûLh|üõOL**@?_c

ú4t|ih_@4ë

èihðc Bëc �bbHë AiUü?L*L}ðU@* }hLê|ü @?_ tTiUð@*ð3@|ðL?c êLh!ð?} T@Tihc îLUUL?ð N?ðí

ñihtð|)c �ð*@?ë

èý}@c #ëc �bbbc Aüi hðti @?_ u@** Lu hi}ðL?@* ð?i^ý@*ð|ðitc ,ýhLTi@? ,UL?L4ðU +iñðiêë

Vðì?@*tc aëc @?_ aë6ë að4i?Lc �bbSë �L?i|@h) ý?ðL? @?_ ,ýhLTi@? ý?i4T*L)4i?|c #ðtí

UýttðL? è@Tih ûLë �eHDc çi?|hi uLh ,UL?L4ðU èL*ðU) +iti@hUüë

ìðc 5ëaëc �bbSë W?|h@í?@|ðL?@* ñihtýt ð?|ih?@|ðL?@* |h@_ic ûî,+ êLh!ð?} T@Tih ?Lë

DDô�ë

`üð|ic Oëc �bHfë ú üi|ihLt!i_@t|ðUð|)íUL?tðt|i?| ULñ@hð@?Ui 4@|hð it|ð4@|Lh @?_ _ðhiU|

|it| uLh üi|ihLt!i_@t|ðUð|)c

,UL?L4i|hðU@ eHc H�.íôHë

L̀*uc Oëçëc �bbbë E`ü)ä #L îLh_iht �@||ih uLh Ah@_iq W?G Bë Oitt @?_ ,ë ñ@?

`ð?ULLT E,_tëäc W?|h@?@|ðL?@* �@UhLiUL?L4ðUtc ç@4Mhð_}i N?ðñihtð|) èhittc ç@4í

Mhð_}ic uLh|üUL4ð?}ë

`)??ic �ë @?_ aë kLLc �bb.ë îýtð?itt U)U*it ý?_ih 4L?i|@h) ý?ðL?G ,N @?_ N5

Mýtð?itt U)U*it UL4T@hi_c êLh!ð?} T@Tihc 6i_ih@* +itihñi î@?! Lu #@**@të

2.



Gdwd Vhw exvlqhvv f|oh yduldeoh Dyhudjh Dyhudjh Erughu
+Q@hpsor|phqw, Zlwklq0Frxqwu| Furvv0Frxqwu| Gxpp|
+\@JGS , Fruuhodwlrq Fruuhodwlrq

Xqlwhg Vwdwhv +< Fhqvxv uhjlrqv, {ù
ù 0dqqxdo 31:4 314< 3185

dqg Hxurshdq Xqlrq +47 frxqwulhv, +3138, +3137, +313:,
69 zlwklq0frxqwu| fruuhodwlrqv {t

t 0dqqxdo 31;7 317: 316:
+XV uhjlrqv,> <4 furvv0frxqwu| +3137, +3138, +313:,
fruuhodwlrqv +HX frxqwulhv, Q0dqqxdo/KS+43, 31:; 315< 317<
Q = 4<9404<<: +3137, +3137, +3139,
\ = 4<9604<<9 \ 0dqqxdo/KS+43, 31;4 3174 3173

+3139, +3137, +313;,

Qxwv 4 uhjlrqv zlwklq {ù
ù 0dqqxdo 3179 3148 3164

Jhupdq| +;,/ Iudqfh +;,/ +3139, +3138, +3138,
Lwdo| +44, dqg XN +44, {t

t 0dqqxdo 3187 3157 3163
499 zlwklq0frxqwu| fruuhodwlrqv +313;, +3139, +3138,
86: furvv0frxqwu| fruuhodwlrqv Q0dqqxdo/KS+43, 3184 314; 3166
Q = 4<:304<<5 +3139, +3139, +3139,
\ = 4<;504<<9 \ 0dqqxdo/KS+43, 3194 3157 3169

+313:, +3139, +3139,

Qxwv 4 uhjlrqv zlwklq {ù
ù 0dqqxdo 3194 314< 3175

Jhupdq| +;, dqg Iudqfh +;, +313;, +313;, +313<,
89 zlwklq0frxqwu| fruuhodwlrqv {t

t 0dqqxdo 31:7 3176 3164
97 furvv0frxqwu| fruuhodwlrqv +3139, +3145, +3144,
Q = 4<:304<<5 Q0dqqxdo/KS+43, 3199 3165 3167
\ = 4<;504<<9 +3138, +3143, +313:,

\ 0dqqxdo/KS+43, 31;4 3176 316:
+3138, +3143, +3144,

Wdeoh 4= Furvv0Uhjlrq Exvlqhvv F|foh Fruuhodwlrqv

ùJ|er G Aüi |@M*i hiTLh|t |üi @ñih@}i ULhhi*@|ðL? @4L?} hi}ðL?t ð? |üi t@4i ULý?|h) @?_ |üi @ñih@}i ULhhi*@|ðL? @4L?}

_ðgihi?| ULý?|hðit ELh hi}ðL?t ð? _ðgihi?| ULý?|hðitäë Aüi MLh_ih _ý44) ðt i^ý@* |L |üi @ñih@}i êð|üð?íULý?|h) ULhhi*@|ðL?

*itt |üi @ñih@}i UhLttíULý?|h) ULhhi*@|ðL?ë 5|@?_@h_ ihhLhtc U@*Uý*@|i_ êð|ü B�� 4i|üL_tc @hi hiTLh|i_ ð? T@hi?|üititë Aüi

_@|it ð? |üi |@M*i hiuih |L |üi t@4T*i TihðL_t Lñih êüðUü |üi h@ê _@|@ @hi @ñ@ð*@M*ië Aüi ?L|@|ðL? OèE�fä ðt ýti_ |L ð?_ðU@|i

|üi _@|@ ü@ñi Mii? _i|hi?_i_ êð|ü |üi Oè �*|ihc êð|ü b ' �fë
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Gdwd Vhw Exvlqhvv F|foh Vdpsoh Shulrg Frpprq Erughu oq+Glvwdqfh, Vl}h
Yduldeoh

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 4<9504<<: 3185 03146 31366

Hxurshdq Xqlrq +313;, +3136, +31354,
{t
t 0dqqxdo 4<9704<<9 3166 0313: 31394

+3139, +3135, +31346,
Q0dqqxdo/KS+43, 4<9404<<: 317< 03143 3135:

+313:, +3136, +31346,
\ 0dqqxdo/KS+43, 4<9604<<9 3173 0313< 31365

+313;, +3135, +31353,

Iudqfh0 {ù
ù 0dqqxdo 4<:404<<5 3173 03137 31348

Jhupdq| +313<, +3138, +31365,
{t
t 0dqqxdo 4<;604<<9 3156 03147 3148<

+3145, +3136, +31385,
Q0dqqxdo/KS+43, 4<:304<<5 3166 03134 031356

+313<, +3137, +31375,
\ 0dqqxdo/KS+43, 4<;504<<9 3163 03146 3147<

+3144, +3135, +31373,

Wdeoh 5= Uroh ri wkh Qdwlrqdo Erughu Diwhu Frqwuroolqj iru Vl}h dqg Glvwdqfh

ùJ|er G Aüi |@M*i hiTLh|t |üi hitý*|t Lu hi}hittðL?t Lu |üi ULhhi*@|ðL? Mi|êii? hi}ðL?t æ @?_ & L? @ UL?t|@?|c @ MLh_ih _ý44)

êð|ü ñ@*ýi � ðu æ @?_ & @hi êð|üð? |üi t@4i ULý?|h)c |üi *L} Lu |üi _ðt|@?Ui Mi|êii? |üi hi}ðL?tc @?_ @ 4i@týhi Lu |üi tð3i Lu |üi

hi}ðL?të 5|@?_@h_ ihhLht @hi hiTLh|i_ ð? T@hi?|üititë Aüi _@|it ð? |üi |@M*i TihðL_ hiuih |L |üi t@4T*i TihðL_ Lu it|ð4@|ðL?ë

Aüi ?L|@|ðL? OèE�fä ðt ýti_ |L ð?_ðU@|i |üi _@|@ ü@ñi Mii? _i|hi?_i_ êð|ü |üi Oè �*|ihc êð|ü b ' �fë
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Gdwd Vhw Exvlqhvv F|foh Frpprq Frpprq oq+Glvwdqfh, Vl}h fkdqjh
Yduldeoh Erughu Erughu Erughu

Iluvw Kdoi Vhfrqg Kdoi Frhïflhqw

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 3196 316< 03148 31356 03156

Hxurshdq Xqlrq +3144, +3144, +3136, +31354, +3146,
{t
t 0dqqxdo 316< 3153 0313< 313:6 0314<

+313<, +313<, +3135, +31346, +3147,
Q0dqqxdo/KS+43, 3199 3175 03145 31355 03157

+313<, +313<, +3136, +31347, +3144,
\ 0dqqxdo/KS+43, 3176 3165 0313: 31374 03144

+3144, +3144, +3135, +31353, +3149,

Iudqfh0 {ù
ù 0dqqxdo 3173 3167 03134 31363 03138

Jhupdq| +3145, +3145, +3138, +31365, +314:,
Q0dqqxdo/KS+43, 3165 3163 3135 31346 03135

+3145, +3145, +3137, +31376, +3149,

Wdeoh 6= Fkdqjh lq wkh Uroh ri Qdwlrqdo Erughuv

ùJ|er G Aüi |@M*i hiTLh|t |üi hitý*|t Lu hi}hittðL?t Lu |üi ULhhi*@|ðL? Mi|êii? hi}ðL?t æ @?_ & L? @ UL?t|@?|c @ MLh_ih _ý44)

êð|ü ñ@*ýi � ðu æ @?_ & @hi êð|üð? |üi t@4i ULý?|h)c |üi *L} Lu |üi _ðt|@?Ui Mi|êii? |üi hi}ðL?tc @?_ @ 4i@týhi Lu |üi tð3i Lu

|üi hi}ðL?të W? |üðt U@tic |üi ULhhi*@|ðL?t @hi it|ð4@|i_ uLh |üi �ht| @?_ tiUL?_ ü@*ñit Lu |üi t@4T*ië Aüi i @U| _@|it Lu |üi

t@4T*i tT*ð|t @hi tTiUð�i_ ð? A@M*i eë Aüi UL?t|@?| @?_ MLh_ih ULiæUði?| @hi @**Lêi_ |L tüðu| Mi|êii? ü@*ñit Lu |üi t@4T*ic

êüð*i |üi ULiæUði?|t L? tð3i @?_ _ðt|@?Ui @hi hit|hðU|i_ |L Mi |üi t@4ië 5|@?_@h_ ihhLht @hi hiTLh|i_ ð? T@hi?|üititc @ttý4ð?}

|ü@| |üi t@4T*ð?} ihhLh ðt ý?ULhhi*@|i_ @UhLtt ML|ü ü@*ñit Lu |üi t@4T*ië Aüi ?L|@|ðL? OèE�fä ðt ýti_ |L ð?_ðU@|i |üi _@|@

ü@ñi Mii? _i|hi?_i_ êð|ü |üi Oè �*|ihc êð|ü b ' �fë
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Gdwd Vhw Exvlqhvv F|foh Vdpsoh Shulrg Dyhudjh Fkdqjh Dyhudjh Fkdqjh
Yduldeoh Zlwklq0Frxqwu| Furvv0Frxqwu|

Fruuhodwlrq Fruuhodwlrq

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 4<9504<:< 31:< 314;

Hxurshdq Xqlrq +313:, +3138,
{ù
ù 0dqqxdo 4<;304<<: 318< 03153 3154 3137

+313:, +313<, +3138, +313:,
{t
t 0dqqxdo 4<9804<;3 31;7 3174

+3138, +313:,
{t
t 0dqqxdo 4<;404<<9 3197 03153 3173 03134

+3138, +313:, +313:, +3143,
Q0dqqxdo/KS+43, 4<9504<:< 31;8 3154

+3139, +3138,
Q0dqqxdo/KS+43, 4<;304<<: 31:5 03146 3164 3143

+3139, +313;, +3138, +313:,
\ 0dqqxdo/KS+43, 4<9804<;3 31;8 3173

+313;, +3139,
\ 0dqqxdo/KS+43, 4<;404<<9 31:9 0313< 3175 3136

+313;, +3144, +3139, +313<,

Iudqfh0 {ù
ù 0dqqxdo 4<:404<;4 319: 3159

Jhupdq| +3145, +3144,
{ù
ù 0dqqxdo 4<;504<<5 3195 03138 3159 3133

+3145, +314:, +3144, +3149,
Q0dqqxdo/KS+43, 4<:404<;4 31:3 316<

+313;, +3147,
Q0dqqxdo/KS+43, 4<;504<<5 3196 0313: 3167 03138

+313;, +3144, +3147, +3153,

Wdeoh 7= Fkdqjh lq Fruuhodwlrqv

ùJ|er G Aüi |@M*i hiTLh|t @ñih@}i êð|üð?íULý?|h) @?_ UhLttíULý?|h) ULhhi*@|ðL?t ð? |üi �ht| @?_ tiUL?_ ü@*ñit Lu |üi t@4T*ic

@*L?} êð|ü |üi Uü@?}i uhL4 |üi �ht| |L |üi tiUL?_ë 5|@?_@h_ ihhLht @hi hiTLh|i_ ð? T@hi?|üititc @ttý4ð?} |ü@| |üi t@4T*ð?}

ihhLh ðt ý?ULhhi*@|i_ @UhLtt ML|ü ü@*ñit Lu |üi t@4T*ië Aüi _@|it ð? |üi |@M*i hiuih |L |üi t@4T*i TihðL_ Lu it|ð4@|ðL?ë Aüi

?L|@|ðL? OèE�fä ðt ýti_ |L ð?_ðU@|i |üi _@|@ ü@ñi Mii? _i|hi?_i_ êð|ü |üi Oè �*|ihc êð|ü b ' �fë
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Gdwd Vhw Exvlqhvv F|foh Vdpsoh Frpprq Orj Vl}h Vwuxfwxuh Vwuxfwxuh
Yduldeoh Shulrg Erughu Glvw1 +Eurdg, +Qduurz,

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 4<;304<<: 3173 0314; 3138:

HX+44, +3143, +3137, +31358,
3169 0314: 31393 03194
+3144, +3137, +31358, +3159,
3165 03149 31394 031:9
+3145, +3137, +31358, +315:,

{t
t 0dqqxdo 4<;404<<9 3155 03144 31376

+3143, +3137, +31359,
3155 03144 31376 03138
+3143, +3137, +31359, +3157,
3155 03144 31376 03137
+3143, +3137, +31359, +3156,

Wdeoh 8= Wkh Erughu Hòhfw dqg wkh Uroh ri Lqgxvwu| Vshfldol}dwlrq

ùJ|er G Aüi |@M*i hiTLh|t |üi hitý*|t Lu hi}hittðL?t Lu |üi ULhhi*@|ðL? Mi|êii? hi}ðL?t æ @?_ & L? @ UL?t|@?|c @ MLh_ih _ý44)

êð|ü ñ@*ýi � ðu æ @?_ & @hi êð|üð? |üi t@4i ULý?|h)c |üi *L} Lu |üi _ðt|@?Ui Mi|êii? |üi hi}ðL?tc @ 4i@týhi Lu |üi tð3i Lu

|üi hi}ðL?tc @?_ |üi ð?_i Lu ð?_ýt|h) tTiUð@*ð3@|ðL? _i�?i_ ð? tiU|ðL? eë�ë Aüi ð?_i Lu tTiUð@*ð3@|ðL? ðt U@*Uý*@|i_ ýtð?}

�b.bíbô @ñih@}i ð?_ýt|h) tü@hit ð? |üi i4T*L)4i?| hi}hittðL?t @?_ �bHfíbô @ñih@}i tü@hit ð? |üi B#è hi}hittðL?të +itý*|t

@hi hiTLh|i_ uLh MhL@_ @?_ ?@hhLê 4i@týhit Lu ð?_ýt|h) tTiUð@*ð3@|ðL?c _itUhðMi_ ð? tiU|ðL? eë�ë îiU@ýti _@|@ *ð4ð|@|ðL?t uLhUi

ýt |L ýti L?*) _@|@ uhL4 |üi tiUL?_ ü@*u Lu |üi t@4T*i @?_ _hLT Whi*@?_c èLh|ý}@*c @?_ 5T@ð? uhL4 |üi hi}hittðL?c hitý*|t @hi

@*tL hiTLh|i_ uLh hi}hittðL?t êð|ü tTiUð@*ð3@|ðL? i U*ý_i_ë 5|@?_@h_ ihhLht @hi hiTLh|i_ ð? T@hi?|üititë Aüi _@|it ð? |üi |@M*i

TihðL_ hiuih |L |üi t@4T*i TihðL_ Lu it|ð4@|ðL?ë
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Exvlqhvv Hvwlpdwlrq Vl}h oq+Wudgh4, oq+Wudgh5, Lpsolhg
F|foh Phwkrg ü Fruuhodwlrq

*950*:< wr *;30*<:

{ù
ù 0dqqxdo LY 031343 31464 31389

+31358, +3135<, +31345,

ROV 31334 31434 31376
+31356, +31357, +31343,

LY 31389 31485 31395
+31356, +31368, 31347,

ROV 31386 3145; 31385
+31356, +31355, +3133<,

{t
t 0dqqxdo LY 31376 313;4 31368

+31346, +3134<, +3133;,

ROV 31373 313<5 31373
+31346, +31355, +3133<,

LY 313;9 31445 31379
+3134:, +31359, +31344,

ROV 313;6 313;: 31369
+3134:, +31356, +31343,

Wdeoh 9= HX047 Wudgh Uhjuhvvlrqv

ùJ|er G Aüi |@M*i hiTLh|t |üi hitý*|t Lu ïw5 @?_ ð?t|hý4i?|@* ñ@hð@M*i hi}hittðL?t Lu |üi ULhhi*@|ðL? Mi|êii?

?@|ðL?t æ @?_ & L? @ UL?t|@?|c @ 4i@týhi Lu |üi tð3i Lu |üi ?@|ðL?tc @?_ L?i Lu |üi |h@_i ð?_i it _i�?i_ ð?

tiU|ðL? eë2ë Aüi ULhhi*@|ðL?t @hi it|ð4@|i_ uLh |üi �ht| @?_ tiUL?_ ü@*ñit Lu |üi t@4T*ic tTiUð�i_ ð? A@M*i

eë Aüi UL?t|@?| ðt @**Lêi_ |L tüðu| Mi|êii? ü@*ñit Lu |üi t@4T*ic êüð*i |üi ULiæUði?|t L? tð3i @?_ |h@_i @hi

?L|ë 5|@?_@h_ ihhLht @hi hiTLh|i_ ð? T@hi?|üititc @ttý4ð?} |ü@| t@4T*ð?} ihhLh ðt ý?ULhhi*@|i_ @UhLtt ML|ü

ü@*ñit Lu |üi t@4T*ië Aüi ð?t|hý4i?|t @hi *L} _ðt|@?Uic @? @_é@Ui?U) _ý44)c @ _ý44) ñ@hð@M*i |ü@| ðt L?i

ðu |êL ULý?|hðit< *i}@* t)t|i4t ü@ñi |üi t@4i Lhð}ð?c @?_ |üi tý4 Lu Ui?|h@* M@?! ð?_iTi?_i?Ui ð?_i it uLh

ULý?|hðit æ @?_ &ë Aüi ð4T*ði_ Uü@?}i ð? |üi @ñih@}i ULhhi*@|ðL? ðt U@*Uý*@|i_ M) 4ý*|ðT*)ð?} |üi ULiæUði?|

L? |h@_i M) |üi Uü@?}i ð? |üi @ñih@}i *iñi* Lu |h@_i Mi|êii? |üi �ht| @?_ tiUL?_ ü@*ñit Lu |üi t@4T*ië
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Exvlqhvv Hvwlpdwlrq âo3oW âK_3K_W oq+Wudgh5, Vl}h
F|foh Phwkrg

{ù
ù 0dqqxdo LY 03145 3136 31353

+3137, +3138, +31358,

ROV 03136 3144 31379
+3135, +3135, +31356,

LY 03137 3146 31374
+3139, +3137, +31369,

ROV 03136 3145 31375
+3136, +3135, +31359,

LY 03145 03135 3135 31348
+3137, +3139, +3138, +31369,

ROV 03136 03135 3144 3136<
+3135, +3136, +3135, +31358,

{t
t 0dqqxdo LY 3135 3147 313<6

+3135, +3137, +3134;,

ROV 03134 313; 313;4
+3134, +3135, +3134:,

LY 3139 3147 31444
+3137, +3136, +31355,

ROV 03135 313; 313:8
+3135, +3135, +31349,

LY 3135 3139 3149 31448
+3135, +3137, +3137, +31356,

ROV 03135 03133 313; 313:7
+3135, +3134, +3135, +31349,

Wdeoh := HX047 Uhjuhvvlrqv= Wkh Uroh ri Prqhwdu| dqg Ilvfdo Srolf|

ùJ|er G Aüi |@M*i hiTLh|t |üi hitý*|t Lu ïw5 @?_ ð?t|hý4i?|@* ñ@hð@M*i hi}hittðL?t Lu |üi ULhhi*@|ðL? Mi|êii?

?@|ðL?t æ @?_ & L? @ UL?t|@?|c @ 4i@týhi Lu |üi tð3i Lu |üi ?@|ðL?tc @?_ ñ@hðLýt UL4Mð?@|ðL?t Lu |üi tiUL?_

|h@_i ð?_i _i�?i_ ð? tiU|ðL? eë2c |üi t|@?_@h_ _iñð@|ðL? Lu |üi hi@* ð?|ihit| h@|i _ðgihi?|ð@* Mi|êii? æ

@?_ & Ejo3oúäc @?_ |üi t|@?_@h_ _iñð@|ðL? Lu |üi Mý_}i| _i�Uð| _ðgihi?|ð@* EjK_3K_úäë Aüi ULhhi*@|ðL?t @hi

it|ð4@|i_ uLh |üi �ht| @?_ tiUL?_ ü@*ñit Lu |üi t@4T*ic tTiUð�i_ ð? A@M*i eë Aüi UL?t|@?| ðt @**Lêi_ |L

tüðu| Mi|êii? ü@*ñit Lu |üi t@4T*ic êüð*i |üi ULiæUði?|t L? |üi L|üih ñ@hð@M*it @hi ?L|ë 5|@?_@h_ ihhLht

@hi hiTLh|i_ ð? T@hi?|üititc @ttý4ð?} |ü@| t@4T*ð?} ihhLh ðt ý?ULhhi*@|i_ @UhLtt ML|ü ü@*ñit Lu |üi t@4T*ië

Aüi ð?t|hý4i?|t @hi *L} _ðt|@?Uic @? @_é@Ui?U) _ý44)c @ _ý44) ñ@hð@M*i |ü@| ðt L?i ðu |êL ULý?|hðit< *i}@*

t)t|i4t ü@ñi |üi t@4i Lhð}ð?c @?_ |üi tý4 Lu Ui?|h@* M@?! ð?_iTi?_i?Ui ð?_i it uLh ULý?|hðit æ @?_ &ë
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Figure 1   Employment Growth Correlations: US-Europe
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Figure 2   Regional Employment Growth Correlations:
                 France & Germany
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Specialization Indices (10 sectors)
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Notes:   Specialization: This graph shows an average index of specialization for both the 9 US Census regions
             and 11 EU countries (all except Ireland, Luxembourg, Portugal and Spain).  The index is an average,
             across all pairs of regions or countries, of the absolute distance between the vectors of sectoral output
             shares (si = GDP share of industry i).  The results are shown for a set of 10 broad sectors (see data
             appendix for listing).
             Trade:  This graph shows the average bilateral trade intensity for trade between EU-14 countries.  The
             bilateral trade intensity between two regions i and j is defined as  0.5(Xij + Mij)*YW/(Yi * Yj), where
             X and M are exports and imports, YW is world GDP and Yi and Yj are GDP of regions i and j.

Figure 3   Specialization and Trade Time Series
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