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Devwudfw

Wkh lpsdfw ri frpsxovru| vfkrrolqj odzv dv zhoo dv wkh derolwlrq ri hduo|
vhohfwlrq e| delolw| uhpdlq lpsruwdqw lvvxhv lq wkh hgxfdwlrqdo ghedwh1 Wkhvh
lvvxhv zhuh wkh irfxv ri d pdmru hgxfdwlrq uhirup lq Vzhghq zklfk zdv lp0
sohphqwhg lq wkh 93v1 Wkh uhirup zdv suhfhghg e| d _vrfldo h{shulphqw% lq
zklfk rqo| d sursruwlrq ri pxqlflsdolwlhv uhfhlyhg wkh qhz vfkrro v|vwhp1 Zh
xvh vxuyh| gdwd olqnhg zlwk wd{ uhfrugv fryhulqj 43( ri rqh ri wkh frkruwv zkr
zhuh hgxfdwhg gxulqj wkh h{shulphqwdo shulrg/ wr hydoxdwh wkh lpsdfw ri wkh
uhirup rq hgxfdwlrqdo dwwdlqphqw dqg hduqlqjv1 Zh �qg vljql�fdqw lqfuhdvhv
lq wkh hgxfdwlrqdo dwwdlqphqw ri lqglylgxdov iurp srruhu edfnjurxqgv1 Zh dovr
�qg wkdw wkh odujhvw lpsdfw rq hduqlqjv zdv iru kljkhu delolw| lqglylgxdov iurp
srruhu edfnjurxqgv1 Lq dgglwlrq zh hvwlpdwh wkh uhwxuqv wr hgxfdwlrq iru wkrvh
d�hfwhg e| wkh uhirup1 E| h{sorlwlqj wkh gl�huhqwldo lpsdfw ri wkh uhirup e|
frxqw| zh duh deoh/ lq vrph fdvhv/ wr glvwlqjxlvk lwv gluhfw h�hfw rq hduqlqjv
iurp wkh h�hfw lw kdg e| lqfuhdvlqj wkh txdqwlw| ri hgxfdwlrq1 Zh �qg wkdw wkh
pdlq vrxufh ri lqfuhdvhg hduqlqjv fdph iurp lqfuhdvlqj hgxfdwlrqdo dwwdlqphqw1

�Zh wkdqn wkuhh uhihuhhv/ Mhurph Dggd/ Mrvk Dqjulvw/ Rud}lr Dwwdqdvlr/ Dqghuv Em�runoxqg/ Oru0
udlqh Ghdughq/ Fkulvwldq Gxvwpdqq/ Mlp Khfnpdq/ Jxlgr Lpehqv/ Pdf Pxuud|/ Oduv0Huln �Roohu/
Hppd Urwkvfklog/ Eduedud Vldqhvl/ Fkulv Wdehu/ Iudqn Yhood/ Hg Y|wodflo dv zhoo dv sduwlflsdqwv
lq wkh frqihuhqfh rq hydoxdwlrq ri hgxfdwlrq srolflhv dw wkh Kheuhz Xqlyhuvlw| dqg lq vhplqduv dw
wkh Xqlyhuvlwlhv ri Xph�d/ Fklfdjr/ Froxpeld/ Sulqfhwrq dqg Xssvdod/ wkh Wlqehujhq Lqvwlwxwh lq
Dpvwhugdp/ wkh Wudgh Xqlrqv Lqvwlwxwh iru Hfrqrplf Uhvhdufk lq Vwrfnkrop dqg LLHV dw Vwrfnkrop
Xqlyhuvlw| iru frpphqwv dqg vxjjhvwlrqv> Zh duh dovr judwhixo wr Mdq R1 Mrqvvrq iru �uvw lqiruplqj
xv derxw wkh qdwxuh ri wkh h{shulphqw suhfhglqj wkh vfkrro uhirup wkdw zh dqdo|}h lq wklv sdshu1
Ilqdoo|/ zh zrxog olnh wr wkdqn wkh Ghsduwphqw ri Hgxfdwlrq/ Xqlyhuvlw| ri Jrwkhqexuj iru ohwwlqj
xv xvh wkhlu gdwd1 Pduwhq Sdoph dfnqrzohgjhv �qdqfldo vxssruw iurp wkh Vzhglvk Frxqflo iru Vrfldo
Uhvhdufk1 Frvwdv Phjklu dfnqrzohgjhv �qdqfldo vxssruw iurp wkh HVUF yld wkh FIS dw wkh LIV dqg
iurp wkh Fhqwuh iru wkh Hfrqrplfv ri Hgxfdwlrq ixqghg e| wkh GiHH1 Wkh xvxdo glvfodlphu dssolhv1

|Lqvwlwxwh iru Ilvfdo Vwxglhv dqg Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| Froohjh Orqgrq/ Jrzhu
Vwuhhw/ Orqgrq ZF4H 9EW/ XN1 H0pdlo= F1PhjkluCxfo1df1xn1

}Vwrfnkrop Vfkrro ri Hfrqrplfv/ Er{ 9834/ VH0446 ;6 Vwrfnkrop/ Vzhghq1 H0pdlo=
Pduwhq1SdophCkkv1vh1
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5D vlplodu dssurdfk zdv iroorzhg e| Gx�r +5333, lq d uhfhqw sdshu lq zklfk vkh hydoxdwhv wkh
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hvwlpdwhv wkh uhwxuqv wr vfkrrolqj e| h{sorlwlqj uhjlrqdo gl�huhqfhv lq wkh frqvwuxfwlrq surjudpph/
zklfk lqgxfhg gl�huhqfhv lq hgxfdwlrqdo dwwdlqphqw1
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�@t| @hh@) Lu |it| tULhit @?_ T@hi?|@* M@U!}hL�?_ �@h�@M*it @| L�h _�tTLt@* |L it|�4@|i

�4T@U|t Lu |�i hiuLh4 @?_ |�i hi|�h?t |L i_�U@|�L? uLh _�gihi?| }hL�Tt� A��t @**L�t �t

|L Mi||ih �?|ihThi| |�i �4T@U|t �i LMtih�i @?_ _ih��i UL?U*�t�L?t |�@| @hi Lu @ }i?ih@*

�?|ihit| uLh iUL?L4�t|tc Mi)L?_ |�i T@h|�U�*@h�|�it Lu |�i 5�i_�t� i Tih�4i?|t�

A�i i4T�h�U@* @?@*)t�t Lu |��t tLU�@* i Tih�4i?| �t u�h|�ih i?�@?Ui_ M) @UUitt

|L �?�^�i _@|@ LM|@�?i_ M) UL4M�?�?} |�i W?_���_�@* 5|@|�t|�Ut EW5� t�h�i)� ��|�

@_4�?�t|h@|��i tL�hUit� A�i W5 t�h�i) �t @ h@?_L4 t@4T*i Lu @ML�| �f TihUi?| Lu

5�i_�t� �?_���_�@*t MLh? �? �beH @?_ �@t UL**iU|i_ �? �bS� ��i? |�i �?_���_�@*t �ihi

�? t� |� }h@_i E@}i_ �2 Lh ���� A�i _@|@ UL?|@�?t hit�*|t uhL4 @ *@h}i ?�4Mih Lu

|it| tULhit uhL4 W" |it|t @?_ }h@_it Lu t�M�iU|t |@�}�| �? tU�LL*t � @** |it| hit�*|t

�ihi LM|@�?i_ MiuLhi |�i tT*�| �?|L |�i ?i� @?_ L*_ tU�LL* t)t|i4t |LL! igiU|�e ì
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ì ?L� |�h? |L |�i it|�4@|�L? Lu |�i hi|�h?t |L i_�U@|�L?c �t�?} |�i hiuLh4 @t @?

�?t|h�4i?|� `�|��? |��t UL?|i | �i ��** Thiti?| @ uh@4i�Lh! |�@| ��** @**L� �t |L

|it| ��i|�ih |�i hiuLh4 LTih@|i_ i U*�t��i*) |�hL�}� |�i U�@?}it �? |�i ^�@?|�|) Lu

;Wkh prgl�fdwlrq frqvlvwv lq wkh idfw wkdw zh dovr vprrwk wkh hduqlqjv ri wkh uhirup lqglylgxdov1
Wklv whqgv wr lpsuryh suhflvlrq voljkwo|1

<Vhh Krurzlw} +4<<<,1

�f



i_�U@|�L? �| �?_�Ui_ Lh ��i|�ih �| 4@) @*tL �@�i �@_ @? @__�|�L?@* _�hiU| �4T@U| L?

i@h?�?}t�

,_�U@|�L? �? 5�i_i? UL?t�t|t Lu ti�i? *i�i*t 7, E, ' �c ���c .�c �?U*�_�?} |�i Thi�

hiuLh4 M@t�U tU�LL*� W_i@**) �i �L�*_ it|�4@|i hi|�h?t |L i@U� *i�i*c @**L��?} uLh

?L?*�?i@h�|) Ei�}� t�iiTt!�? igiU|t� @?_ uLh LMtih�i_ @?_ �?LMtih�i_ �i|ihL}i?i�|) Lu

|�i hi|�h?t @| i@U� *i�i*��f OL�i�ihc }��i? |�@| �i �@�i ��t| L?i _�tUhi|i �?t|h�4i?|

�_i?|�u)�?} |�i @�ih@}i hi|�h?t uLh i@U� *i�i* Lu i_�U@|�L? tiT@h@|i*) �t ?L| ui@t�M*ic

�?*itt �i �4TLti t|hL?} u�?U|�L?@* uLh4 @tt�4T|�L?t� ì |��t @TT*) �?t|h�4i?|@*
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4<Vhh Dsshqgl{ E iru ghvfulswlrqv rq doo wkhvh yduldeohv1
53Vwdwlvwlfv Vzhghq kdv lqyhvwljdwhg wkh txdolw| ri wkh Qdwlrqdo hgxfdwlrq uhjlvwhu +vhh Ehvnulyq0

lqj dy Vwdwlvwlnhq Ehironqlqjhqv Xwelogqlqj/ 4<<<, e| frpsdulqj wkh gdwd zlwk wkrvh rewdlqhg lq d
txhvwlrqqdluh vwxg|1 Lw zdv irxqg rxw wkdw lq ;6 ( ri wkh fdvhv wkh uhvxowv iru wkh ohyho ri hgxfdwlrq
iurp wkh uhjlvwhu frlqflghg zlwk wkrvh rewdlqhg iurp wkh txhvwlrqqdluhv1 Wklv fdq eh vhhq dv dq
xsshu erxqg ri wkh udwh ri plv0fodvvl�fdwlrq lq wkh Qdwlrqdo hgxfdwlrq uhjlvwhu1 Wkh pdlq vrxufh ri
plv0fodvvl�fdwlrq zdv irxqg wr eh ehwzhhq ohyho 7 dqg ohyho 8= Ohyho 7 zdv ryhu0hvwlpdwhg vlqfh vhy0
hudo xq�qlvkhg xqlyhuvlw| hgxfdwlrq dqg yrfdwlrqdo hgxfdwlrqv zhuh qrw uhsruwhg1 Nmhoovw�rp +4<<<,
kdv lqyhvwljdwhg wkh h�hfw ri phdvxuhphqw huuruv lq lpsxwhg |hduv ri vfkrrolqj iru zdjh htxdwlrqv
lqfoxglqj delolw| phdvxuhv xvlqj wkh LV vxuyh|1 Klv �qglqjv vkrz wkdw d uholdelolw| udwlr ri 31< kdv d
yhu| vpdoo h�hfw rq wkh hvwlpdwhv ri uhwxuqv wr vfkrrolqj1 Vhh dovr d uhfhqw sdshu e| Ndqh/ Urxvh dqg
Vwdljhu +4<<<, zkr orrn dw wkh lpsdfw ri phdvxuhphqw huuru rq hvwlpdwhg uhwxuqv zkhq phdvxuhphqw
huuru lv qrq0fodvvlfdo1 Wkh| dovr suhvhqw hylghqfh wkdw ohyhov ri hgxfdwlrq duh pxfk ehwwhu phdvxuhg
lq vxuyh|v wkdq |hduv ri hgxfdwlrq1
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Ohyho Ghvfulswlrq ri wkh Vfkrrolqj Ohyho Dyhudjh Qxpehu ri

\hduv ri VfkrrolqjS

4 Suh0uhirup frpsxovru| vfkrro ;

5 Srvw0uhirup frpsuhkhqvlyh +frpsxovru| vfkrro, ru suh0uhirup <

mxqlru vhfrqgdu| vfkrro

6 Xsshu vhfrqgdu| vfkrro 9 5 |hduv� 4418

7 Xsshu vhfrqgdu| vfkrro A 6 |hduv2 46

8 Srvw xsshu vhfrqgdu| vfkrro 9 5 |hduv� 48

9 Srvw xsshu vhfrqgdu| vfkrro A 6 |hduv +Xqlyhuvlw|2Froohjh,e 4:

: Sk1G1 ru olfhqwldwhD ghjuhh dw d Xqlyhuvlw| 54

Qrwhv= �Wklv ohyho fruuhvsrqgv pdlqo| wr yrfdwlrqdo hgxfdwlrq1
2Wkh wkuhhh ru irxu |hdu xsshu vhfrqgdu| vfkrrov kdyh d pruh dfdghplf fxuulfxoxp

frpsduhg wr wkh wkrvh fruuhvsrqglqj wr ohyho 6 dqg duh uhtxluhg iru prvw vwxglhv dw wkh

froohjh2xqlyhuvlw| ohyho1 Fruuhvsrqglqj wr vl{wk irup ri d frpsuhkhqvlyh vfkrro +XN,

dqg vhqlru kljk vfkrro +XV,1
�Vkruwhu froohjh ru xqlyhuvlw| hgxfdwlrqv/ h1j1 hgxfdwlrqv iru qxuvhv dqg hohphqwdu|

vfkrro whdfkhuv/ dv zhoo dv xq�qlvkhg orqjhu xqlyhuvlw| hgxfdwlrqv1
eGhjuhhv iurp orqjhu xqlyhuvlw| ru froohjh hgxfdwlrqv/ h1j1 exvlqhvv dgplqlvwudwlrq/ odz/

hqjlqhhulqj ru phglflqh1
DWkh olfhqwldwh ghjuhh lv d vkruwhu/ frpsduhg wr wkh Sk1G1/ srvw0judgxdwh xqlyhuvlw|

hgxfdwlrq1
SHvwlpdwhv ri wkh dyhudjh qxpehu ri |hduv ri vfkrrolqj iru hdfk ohyho ri hgxfdwlrq duh

rewdlqhg iurp wkh Vzhglvk Ohyho ri Olylqj vxuyh| iru wkh frkruwv eruq ehwzhhq

4<78 dqg 4<881
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54Zh glg qrw h{foxgh wkh 6;8 lqglylgxdov zkr kdg vrph plvvlqj delolw| lqglfdwruv= Zh frp0
elqh doo delolw| phdvxuhv xvlqj sulqflsdo frpsrqhqw dqdo|vlv/ wr frqvwuxfw delolw| phdvxuhv iru wkhvh
lqglylgxdov1

55Zh nqrz iurp hduolhu vwxglhv/ h1j1 Eodfnexuq dqg Qhxpdun +4<<8, ru Nmhoovwu�rp +4<<:,/ wkdw
shuirupdqfh rq wkhvh nlqg ri whvwv lv fruuhodwhg zlwk _delolw|% dqg suredeo| dovr zlwk lqglylgxdo
uhwxuqv wr hgxfdwlrq1
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Phq Zrphq
Qrq0uhirup Uhirup Qrq0uhirup Uhirup

LT/ Rssrvlwhv 5514 5517 5515 551;
+3147, +3153, +3148, +3153,

LT/ Iroglqj 5418 5516 5313 531:
+3148, +3154, +3147, +3153,

LT/ Pdwkhpdwlfv 4<18 4<1; 4<13 4<14
+314:, +3156, +3149, +3155,

Uhdglqj 6:17 6;14 691: 6:15
+3148, +3154, +3148, +3153,

Zulwlqj 8318 8413 8616 8617
+3154, +315<, +3153, +315:,

Pdwkhpdwlfv 741: 741< 7313 7314
+314<, +315;, +314<, +3159,

Hqjolvk 815 817 81: 81<
+3137, +3138, +3137, +3138,

Vkduh zlwk idwkhu*v 31478 314:8 31469 314::
hgxfdwlrq A edvlf frpsxovru| +31338:, +3133;8, +313389, +3133;:,
Vrxufh= LV0vxyh|/ 4<7; frkruw1 Vwdqgdug huuruv lq sduhqwkhvhv
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56Wkh gdwd rq fkdudfwhulvwlfv iru hdfk ri wkh <47 pxqlflsdolwlhv dqg 456 flw| frppxqlwlhv zhuh
pdwfkhg xvlqj wkh pxqlflsdolw| frgh iru duhd ri olylqj lqfoxghg lq wkh vxuyh|1 Wkh qxpehu ri
pxqlflsdolwlhv dqg flw| frppxqlwlhv zdv uhgxfhg iurp derxw 5833 wr 436: lq 4<851

57Zh fdqqrw pdnh lqfrph frpsdulvrqv hwf1 iru wkh wkuhh elj flwlhv vlqfh wkhvh flwlhv doo ehorqj wr
wkh vdph pxqlflsdolw| dqg rxu dydlodeoh gdwd lv dw wkh pxqlflsdolw| ohyho1 Krzhyhu/ sduwv ri wkhvh
flwlhv zhuh doorfdwhg wr wkh frqwuro jurxs dqg sduw wr wkh wuhdwphqw1
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58Dffruglqj wr dq hgxfdwlrqdo vflhqwlvw/ Pdf Pxuud|/ zkr kdv vwxglhg wkh h{shulphqw zkhq lw
zdv vwloo hyroylqj/ wkh pxqlflsdolwlhv glg qrw gl�hu v|vwhpdwlfdoo| zlwk uhvshfw wr suh0uhirup |hduv ri
frpsxovru| vfkrrolqj1

59Vrxufh= Vzhglvk Ohyho ri Olylqj Vxuyh|/ 4<7; frkruw1
5:Wklv zrxog lqyroyh vhdufklqj suh04<7< sdshu uhfrugv iru hdfk ri wkh rog 5833 Vzhglvk pxqlflsdo0

lwlhv1 Dv zh xqghuvwdqg lw/ wklv lv dq doprvw lpsrvvleoh wdvn1
5;Wkdw lv/ zh pdwfk rq zkhwkhu wkh pxqlflsdolw| zdv uxudo ru xuedq/ srsxodwlrq vl}h/ dyhudjh

lqfrph dqg wkh orfdo wd{ udwh1
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Lq wkh h{shulphqw Frqwuro jurxs

+q@7 3;7> 6714;(, +q@: ;99> 981;5(,

Vkduh olylqj lq

Vwrfnkrop/ ( 4;189 71;5

Vkduh olylqj lq Jrwkhq0

exuj ru Pdopr/ ( 44169 8177

Vkduh lq flwlhv +qrw Vwrfnkrop/

Jrwkhpexuj ru Pdopr,/ ( 77185 6:134

Iru flwlhv rwkhu wkdq Vwrfnkrop/ Jrwkhqexuj dqg Pdopr

Dyhudjh srsxodwlrq vl}h 5;979 6633<

Phdq lqfrph 7<18: 7:146
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Vkduh olylqj lq uxudo
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Qrwh= Fkdudfwhulvwlfv ri wkh flw| frppxqlwlhv dqg pxqlflsdolwlhv rewdlqhg

iurp r�fldo vwdwlvwlfv rq hdfk duhd +Vrxufh= �Duvern i�ru Vyhuljhv nrppxqhu
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63Suredelolw| ri ehlqj dvvljqhg wr wkh uhirup1
64D frxqw| lv dq dgplqlvwudwlyh duhd frqwdlqlqj d qxpehu ri pxqlflsdolwlhv1 Wkhuh duh 57 frxqwlhv

lq Vzhghq1
65Lq dfwxdo idfw doo revhuydwlrqv zhuh xvhg lq wkh hvwlpdwlrq vlqfh zh vprrwk ehiruh zh pdwfk1

Wkh wrwdo qxpehu ri phq dqg zrphq lq rxu vdpsoh lv uhvshfwlyho| Wkh zd| uhsruw wkh qxpehuv
lq wkh wdeoh vkrzv wkdw wkhuh lv qr vhulrxv vxssruw sureohp ehwzhhq wkh uhirup dqg qrq0uhirup
pxqlflsdolwlhv1 Wkh phgldq qxpehu ri wlphv wkdw dq revhuydwlrq lq wkh frqwuro vdpsoh zdv xvhg zdv
dozd|v rqh1 Krzhyhu/ d ihz revhuydwlrqv zhuh xvhg txlwh iuhtxhqwo|1
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ì ?L� |�h? |L |�i it|�4@|�L? Lu |�i hi|�h?t |L i_�U@|�L?� �T@h| uhL4 |�i _�hiU| �?�

|ihit| �? 4i@t�h�?} |�i hi|�h?t |L i_�U@|�L? �i @hi @*tL @M*i |L �?�it|�}@|i ��i|�ih |�i

hiuLh4 @U|i_ i U*�t��i*) |�hL�}� |�i �4T@U| L? |�i ^�@?|�|) Lu i_�U@|�L? Lh ��i|�ih

�| �@_ @ _�hiU| �4T@U| @t �i**� 6�?@**)c �i @hi @M*i |L �?�it|�}@|i ��i|�ih |�i hi|�h?t

|L i_�U@|�L? �@h) M) @M�*�|)�
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