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WZh zrxog olnh wr wkdqn vhplqdu sduwlflsdqwv dw Froxpeld/ Zkduwrq/ wkh Ihghudo Uhvhuyh

Edqn ri Qhz \run/ \doh/ Ehunhoh|/ XFOD/ XEF/ wkh 4<<: Qruwk Dphulfdq Hfrqrphwulf Vrflhw|

phhwlqjv/ wkh Plgzhvw Pdfur frqihuhqfh/ wkh 4<<: DHD phhwlqjv/ dqg Lrzd Vwdwh1 Zh wkdqn

Dqguhz Deho/ Iudqnolq Doohq/ Ohrqdugr Eduwrolql/ Jxloohupr Fdoyr/ Urjhu Fudlqh/ Plfkdho

Ghyhuhx{/ Sdxo Hydqv/ Mdphv Kduuljdq/ Xuedqq Mhupdqq/ Dxeln Ndkq/ Dpduw|d Odklul/ Sklols

Odqh/ Jlxvhssh Prvfdulql/ Mdphv Qdvrq/ Pdxulfh Revwihog/ Urehuw Vkloohu/ Qlfkrodv Vrxohvhv/

dqg Nhl0px \l iru xvhixo frpphqwv dqg vxjjhvwlrqv1 Zh dovr zrxog olnh wr wkdqn Ulfkdug

Hdvwhuolq iru klv khos lq rewdlqlqj wkh ihuwlolw| gdwd1 Wkh ylhzv h{suhvvhg lq wkh sdshu duh

wkrvh ri wkh dxwkruv dqg gr qrw qhfhvvdulo| uh�hfw wkh srvlwlrq ri wkh Ihghudo Uhvhuyh Edqn ri

Qhz \run ru wkh Ihghudo Uhvhuyh V|vwhp1
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Dq h{fhswlrq lv Hdvwhuo|/ hw do1 ^4<<6`/ zkr frqfoxgh wkdw _pxfk yduldwlrq lq jurzwk udwhv lv gxh wr

udqgrp vkrfnv%1 Wkh| �qg wkdw wkh orz shuvlvwhqfh ri ghfdgh dyhudjh jurzwk udwhv lv dvvrfldwhg zlwk

udqgrp vkrfnv vlqfh _frxqwu|0fkdudfwhulvwlfv% duh kljko| shuvlvwhqw1
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Vkloohu dqg Dwkdqdvrxolv ^4<<8` dqg Dwkdqdvrxolv ^4<<9` vkrz krz vxfk pdunhwv pd| eh frqvwuxfwhg1
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Vhh ydq Zlqfrrs ^4<<9e` iru d glvfxvvlrq ri wklv olwhudwxuh dqg h{sodqdwlrqv iru wkh zlgho| glyhujlqj

zhoiduh jdlq phdvxuhv1 Uhfhqw sdshuv wkdw kdyh frpsxwhg zhoiduh jdlqv iurp ulvnvkdulqj dfurvv frxqwulhv

lqfoxgh Dwkdqdvrxolv ^4<<9`/ Edfnxv/ Nhkrh dqg N|godqg ^4<<5`/ Froh dqg Revwihog ^4<<4`/ Nrvh ^4<<8`/

Ohzlv ^4<<9d`/ Phqgr}d ^4<<7/4<<8`/ Revwihog ^4<<7d/e/4<<8`/ Vkloohu dqg Dwkdqdvrxolv ^4<<8`/ Whvdu

^4<<8` dqg ydq Zlqfrrs ^4<<7/ 4<<9d/e`1

7
ydq Zlqfrrs ^4<<7` vkrzv wkdw/ jlyhq wkhvh irxu idfwruv/ wkh zhoiduh jdlq grhv qrw ghshqg rq wkh

w|sh ri suhihuhqfhv1 Wkuhh gl�huhqw w|shv duh frqvlghuhg= vwdqgdug yrq Qhxpdq Prujhqvwhuq h{shfwhg

xwlolw|/ qrq0h{shfwhg xwlolw| +Nuhsv0Sruwhxv suhihuhqfhv,/ dqg kdelw irupdwlrq suhihuhqfhv1

8
Suhihuhqfhv duh riwhq sdudphwhul}hg lq wkh olwhudwxuh lq d zd| wkdw lpsolhv h{fhvvlyho| kljk ulvn0iuhh

lqwhuhvw udwhv/ zklfk uhgxfhv wkh zhoiduh jdlq phdvxuh1 Iru h{dpsoh/ wkh lpsolflw ulvn0iuhh udwh lq Froh

dqg Revwihog +4<<4, udqjhv iurp 819( wr 89(1
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Prvw ri wklv olwhudwxuh dvvxphv hqgrzphqw hfrqrplhv udwkhu wkdq surgxfwlrq hfrqrplhv vlqfh lw

lv frqfhuqhg zlwk wkh ulvnvkdulqj uroh ri lqwhuqdwlrqdo fdslwdo pdunhwv dqg qrw wkh rswlpdo uhvrxufh

doorfdwlrq uroh1

:
Wkh orz zhoiduh jdlq iru d vwdwlrqdu| surfhvv lv frqvlvwhqw zlwk wkh �qglqj e| Oxfdv ^4<;:` wkdw wkh

frvw ri djjuhjdwh exvlqhvv f|foh �xfwxdwlrqv lv qhjoljleoh1 Dw orqj krul}rqv exvlqhvv f|foh xqfhuwdlqw|

vkrxog eh ryhuvkdgrzhg e| orqj whup jurzwk xqfhuwdlqw|1
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Iru h{dpsoh/ dq DU+4, lq �oq | +|@shu fdslwd hqgrzphqw,/ dqg wkh vdph surfhvv zlwk d joredo

frlqwhjudwlrq whup +oq | � oq |
Z , dgghg/ ohdg wr wkh vdph lqirupdwlrq vhw wr suhglfw wkh ghyldwlrq

iurp zruog jurzwk= wkh fxuuhqw dqg rqh shulrg odjjhg oq | � oq |
Z / zkhuh |

Z lv wkh zruog shu fdslwd

hqgrzphqw1 Exw/ dv glvfxvvhg deryh/ wkhvh surfhvvhv kdyh wrwdoo| gl�huhqw zhoiduh lpsolfdwlrqv1
<Zkloh lq wkh hpslulfdo jurzwk olwhudwxuh dgglwlrqdo uljkw kdqg vlgh yduldeohv duh vljql�fdqw/ wklv

vkrxog eh qr vxusulvh vlqfh wkhvh duh xvxdoo| frqwhpsrudqhrxv yduldeohv1 Lqvwhdg/ zh xvh yduldeohv wkdw

duh lq wkh lqirupdwlrq vhw dw wkh wlph suhglfwlrqv derxw jurzwk duh pdgh1 Iru h{dpsoh/ lw vkrxog eh qr

vxusulvh wkdw h{0srvw nqrzohgjh ri vljql�fdqw srolwlfdo lqvwdelolw| +uhyroxwlrqv dqg frxsv, uhgxfhv wkh

h{0srvw suhglfwlrq ri jurzwk1 Exw/ hvshfldoo| iru d orqj krul}rq/ nqrzohgjh derxw srolwlfdo lqvwdelolw|

lq wkh sdvw zloo kdyh pxfk ohvv suhglfwlyh srzhu iru ixwxuh jurzwk1
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rswlpdo uhvrxufh doorfdwlrq1

2f



4@U��?@h)c i^��T4i?|c �?uh@t|h�U|�hic @?_ ��4@? U@T�|@*� A��t @TTi@ht |L Mi @ 4Lh@*

�@3@h_ ThLM*i4 t�?Ui �| �L�*_ ?L| Mi LT|�4@* uLh a@T@? |L �@�i 4@_i |��t �?�it|4i?|

�u �| �ihi i?}@}i_ �? TihuiU| h�t!t�@h�?}� W| �t �4TLh|@?| |L hi@*�3i �L�i�ih |�@| uLh L?i

�?_���_�@* |�ihi �t ?L 4Lh@* �@3@h_ ThLM*i4 @ttLU�@|i_ ��|� @}}hi}@|i �?�it|4i?| �?

i�|�ih T�)t�U@* Lh ��4@? U@T�|@* t�?Ui |�i �?_���_�@* _Lit ?L| UL?|hL* |�i Mi�@��Lh Lu

L|�iht� �Lh@* �@3@h_ _Lit @h�ti @| |�i }L�ih?4i?| *i�i* |L |�i i |i?| |�@| }L�ih?4i?|

TL*�U) @giU|t *L?} |ih4 }hL�|�� OL�i�ihc 5��**ih d�bb�o @h}�it |�@| }L�ih?4i?|@* 4Lh@*

�@3@h_ �t Thiti?| i�i? �? i �t|�?} �?@?U�@* 4@h!i|t @?_ �@t ?L| Thi�i?|i_ |�i4 uhL4

u�?U|�L?�?}� �e BL�ih?4i?|t @*tL �@�i @ t|hL?} �?Ui?|��i |L ULLTih@|i @u|ih h�t!t�@h�?}

�? Lh_ih |L t|�4�*@|i }hL�|� @| @ }*LM@* *i�i*c @?_ U@? �4TLti �i@�) Ti?@*|�it L? @

}L�ih?4i?| |�@| U�i@|t�

A@M*i e hiTLh|t |�i hit�*|t uLh @** |�hii i?_L�4i?| 4i@t�hit� 6Lh |�i ti| Lu eb

UL�?|h�it |�i �i*u@hi }@�? M@ti_ L? |�i �D )i@h �Lh�3L? _hLTt @ M�| uhL4 S�S�I |L

D�H�I ��i? L�|T�| Tih �Lh!ih �t �ti_ @t |�i i?_L�4i?|� ��| �| h�tit |L .�2SI ��i?

|�i i?_L�4i?| �t Tih U@T�|@ UL?t�4T|�L?� A��t �t M@ti_ L? @** �� �@h�@M*itc M�| @

t�4�*@h hit�*| @TT*�it |L |�i |�hii Mit| �@h�@M*it E�c Sc @?_ �2� @?_ @*tL |L t�Lh|ih

�Lh�3L?t� 6Lh �,�# UL�?|h�itc �t�?} B#� Tih �Lh!ih @t |�i i?_L�4i?| �?t|i@_ Lu

Tih U@T�|@ B#� �@t Th@U|�U@**) ?L igiU| L? |�i �i*u@hi }@�? 4i@t�hi uLh |�i �f @?_

2f )i@h �Lh�3L?t� OL�i�ihc �t�?} @** �� �@h�@M*it |�i �i*u@hi }@�? _hLTt uhL4 ��D2I |L

��f2I uLh |�i �D )i@h �Lh�3L?� A��t hit�*| �t �?hi*�@M*i |�L�}� _�i |L |�i ui� hi4@�?�?}

_i}hiit Lu uhii_L4� 6Lh |�i |�hii Mit| �@h�@M*it E�c ��c �2� |�i �i*u@hi }@�? _hLTt L?*)

t*�}�|*) uhL4 ��e.I |L ���DI� 6Lh |��t t@4i �?uLh4@|�L? ti|c hiT*@U�?} B#� ��|� Th��@|i

UL?t�4T|�L? @t |�i i?_L�4i?| 4i@t�hi *i@_t |L @ t*�}�|*) ��}�ih �i*u@hi }@�?t @| |�i �f

)i@h �Lh�3L?c M�| tL4i��@| *L�ih @| |�i �D )i@h �Lh�3L?� ��ih@** �i U@? UL?U*�_i |�@|

|�i Mi?U�4@h! i?_L�4i?| 4i@t�hi ETih U@T�|@ B#�� _Lit ?L| ThL��_i @ t�}?��U@?|*)

M�@ti_ Ei�|�ih �T�@h_ Lh _L�?�@h_� it|�4@|i Lu �i*u@hi }@�?t �? UL4T@h�tL? ��|� |�i

@*|ih?@|��i i?_L�4i?| 4i@t�hit� A�i u@U| |�@| �i*u@hi }@�?t @hi ?L| t)t|i4@|�U@**)

*L�ih ��i? �t�?} UL?t�4T|�L? _@|@ @*tL �?_�U@|it |�@| |�i _i}hii Lu h�t!t�@h�?} @*hi@_)

@U��i�i_ �t �ih) *�4�|i_�

67Vkloohu dovr qrwhv wkdw jryhuqphqwv fdq eh prqlwruhg ehwwhu wkdq lqglylgxdov dqg wkdw h{solflw

frqwudfw surylvlrqv fdq uxoh rxw vhwwohphqw edvhg rq reylrxv qhjdwlyh srolflhv1 Jryhuqphqw srolf| fdq
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68Wkh ihuwlolw| udwh lv gh�qhg dv wkh fuxgh eluwk udwh1 Wkh ihuwlolw| udwh iurp wkh Eduur Ohh gdwdvhw

wkdw zh xvhg iru wkh srvw0zdu gdwd lv gh�qhg dv wkh h{shfwhg qxpehu ri edelhv gxulqj wkh olihwlph ri

d zrpdq/ zklfk lv edvhg rq fxuuhqw lqirupdwlrq rq wkh qxpehu ri edelhv zrphq kdyh dw ydulrxv djhv1

Krzhyhu/ zh �qg wkdw iru wkh srvw0zdu shulrg wkh dyhudjh wlph vhulhv fruuhodwlrq ehwzhhq wkhvh wzr

vhulhv +ryhu 7< frxqwulhv, lv 31<<:/ dqg wkh 4<93 furvv vhfwlrq fruuhodwlrq lv 31<;<;1 Zh wkhuhiruh �qg

wkdw rxu zhoiduh jdlq uhvxowv iru wkh srvw0zdu shulrg uhpdlq vxevwdqwldoo| xqdowhuhg zkhq zh xvh wkh

fuxgh eluwk udwh dv wkh gh�qlwlrq ri wkh ihuwlolw| udwh1
69JGS lq Jhdu|0Nkdplv grooduv uhihuv wr d sxufkdvlqj srzhu sdulw| edvhg JGS phdvxuh/ xvlqj

lqwhuqdwlrqdo dyhudjh sulfhv ri frpprglwlhv/ mxvw dv lq wkh Shqq Zruog Wdeohv1 Wkhuh lv d qlfh glvfxvvlrq

ri wkh Jhdu|0Nkdplv dssurdfk lq Pdgglvrq ^4<<8`/ ss1 49504981
6:Doo frxqwulhv zlwk 4;:3 JGS deryh 633 4<:8 grooduv duh lqfoxghg1
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