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Abstract

Using a theoretical model based on dynamic optimizing agents, we test empirically the
Ricardian Equivalence Proposition (REP) for 26 OECD countries. The empirical
specification allows us to obtain estimates of the structural parameters of the theoretical
model and to test directly the hypothesis implied by the REP. We find that the REP cannot be
rejected for 10 out of 26 countries, where 9 of these 10 countries are European.
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4 Lqwurgxfwlrq

Wkh h�hfwv ri jryhuqphqw exgjhw yduldeohv rq sulydwh frqvxpswlrq lv rqh ri wkh fuxfldo

lvvxhv wkdw qhhg wr eh txdqwl�hg zkhq dvvhvvlqj dqg sodqqlqj �vfdo srolf|1 Gxulqj wkh odvw

ghfdghv d kxjh frqwuryhuv| kdv hphujhg dv wr wkh vl}h dqg vljq ri wkh �vfdo pxowlsolhu/ zklfk

kdv ehhq fodlphg wr eh srvlwlyh +Nh|qhvldq ylhz,/ }hur +Ulfdugldq ylhz, ru hyhq qhjdwlyh

+h{shfwdwlrqdo ylhz,1 Frqwulexwlrqv ghdolqj zlwk wkh srvvlelolw| ri wkh �vfdo pxowlsolhu ehlqj

}hur ru qhjdwlyh duh hlwkhu fhqwhuhg durxqg wkh Ulfdugldq Htxlydohqfh Sursrvlwlrq +khqfh0

iruwk/ UHS, ru wkh vr0fdoohg h{sdqvlrqdu| �vfdo frqwudfwlrqv dffruglqj wr zklfk/ fhwhulv

sdulexv/ d uhgxfwlrq lq wkh gh�flw lv h{sdqvlrqdu|1

Wkh UHS frqfoxghv wkdw d wd{ fxw kdv qr h�hfw rq frqvxpswlrq vlqfh udwlrqdo lqglylgxdov

� ehlqj dzduh ri wkh lqwhuwhpsrudo jryhuqphqw exgjhw frqvwudlqw � edvh wkhlu frqvxpswlrq

ghflvlrqv rq shupdqhqw lqfrph dqg zloo khqfh dqwlflsdwh d ixwxuh lqfuhdvh lq wd{hv e| vdy0

lqj wkh dprxqw ri wkh wd{ fxw1 Wkh wkhru| lv edvhg rq uhodwlyho| vwurqj dvvxpswlrqv vxfk

dv udwlrqdo dqg iruzdug0orrnlqj lqglylgxdov/ oxps0vxp wd{hv/ shuihfw fdslwdo pdunhwv dqg

lq�qlwh olyhv ri frqvxphuv doo ri zklfk pd| uhqghu wkh UHSv sudfwlfdo uhohydqfh � dw ohdvw

lq lwv shuihfw irup � txhvwlrqdeoh1

Vlqfh wkh vhplqdo frqwulexwlrq ri Eduur +4<:7,/ pdq| vwxglhv kdyh whvwhg wkh hpslulfdo uho0

hydqfh ri wkh UHS zlwk pl{hg uhvxowv1 Ihogvwhlq +4<;5,/ Vhdwhu dqg Pduldqr +4<;8, dqg

Ehuqkhlp +4<<:, lqyhvwljdwhg wkh UHS hpslulfdoo| iru wkh XV1 Zkloh wkh �uvw wzr frqwul0

exwlrqv uhmhfw wkh sdudphwulf frqvwudlqwv lpsolhg e| wkh UHS/ wkh odwwhu �qgv d vwlpxodwlyh

h�hfw ri �vfdo srolf| rq sulydwh frqvxpswlrq1 Hydqv +4<<6,/ Pdvvrq hw do1 +4<<8,/ Ehuqkhlp

+4<<:,/ Euxqlod +4<<:, dqg Jldyd}}l hw do1 +5333, duh h{dpsohv ri furvv0frxqwu| frpsdu0

dwlyh vwxglhv dlplqj dw hydoxdwlqj wkh uhohydqfh ri wkh UHS iru lqgxvwuldol}hg frxqwulhv1

Wkh glyhuvlw| ri uhvxowv lq wkhvh vwxglhv fdq eh dw ohdvw sduwo| dwwulexwhg wr wkh hvwlpdwlrq

ri dwkhruhwlfdo uhgxfhg0irup prghov1 Lq rxu frqwulexwlrq/ zh zloo hpehg wkh hfrqrphwulf

vshfl�fdwlrq lq wkh iudphzrun ri d wkhruhwlfdo prgho zlwk g|qdplf rswlpl}lqj djhqwv1

Wklv slhfh ri uhvhdufk frqwulexwhv wr wkh hfrqrplf srolf| glvfxvvlrq dqg wr wkh hpslulfdo

olwhudwxuh rq wkh UHS e| whvwlqj iru wkh UHS iru 59 RHFG frxqwulhv xvlqj wkh wkhruhwlfdo

prgho e| Ohlghupdq dqg Ud}lq +4<;;, dv h{whqghg e| Nkdolg +4<<9,1 Wkh prgho lv edvhg

rq g|qdplf rswlpl}lqj djhqwv dqg kdv wkh dgydqwdjh ri duulylqj dw dq hpslulfdoo| wudfwdeoh

vshfl�fdwlrq zkhuh wkh vwuxfwxudo sdudphwhuv fdq eh lghqwl�hg1 Wkh sdshu lv rujdql}hg dv
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iroorzv1 Vhfwlrq wzr lqwurgxfhv wkh wkhruhwlfdo prgho dqg eulh | ghulyhv wkh forvhg0irup

vshfl�fdwlrq iru sulydwh frqvxpswlrq/ zklfk zloo eh wkh edvholqh iru rxu hpslulfdo dqdo|vlv1

Vhfwlrq wkuhh suhvhqwv wkh hfrqrphwulf phwkrgrorj| dqg wkh uhvxowv ri wkh hpslulfdo dqdo|0

vlv1 Vhfwlrq irxu frqfoxghv1

5 Wkh wkhruhwlfdo prgho

Wkh edvlf wkhruhwlfdo vhwwlqj wr wkh hpslulfdo vwxg| lv jlyhq e| wkh prgho sursrvhg e| Nkdolg

+4<<9,/ zklfk exlogv xsrq wkh zrun ri Ohlghupdq dqg Ud}lq +4<;;,1

Frqvlghu dq hfrqrp| frqvlvwlqj ri erwk oltxlglw|0frqvwudlqhg dqg oltxlglw|0xqfrqvwudlqhg

frqvxphuv1 Wkh oltxlglw|0frqvwudlqhg jurxs ri lqglylgxdov uhfhlyhv d �{hg sursruwlrq �

ri wrwdo oderxu lqfrph dqg vshqgv wrwdo fxuuhqw lqfrph rq frqvxpswlrq/ zkloh oltxlglw|0

xqfrqvwudlqhg frqvxphuv +zklfk uhfhlyh d sursruwlrq 4 �� ri wrwdo oderxu lqfrph, kdyh iuhh

dffhvv wr fdslwdo pdunhwv dqg pd| ohqg dqg eruurz dw wkh suhydlolqj lqwhuhvw udwh1

Wkh h{shfwhg olihwlph xwlolw| ri wkh oltxlglw|0xqfrqvwudlqhg uhsuhvhqwdwlyh frqvxphu dw wlph

w lv jlyhq e| H �
�
S

����� +��,
�
X+f

�	���
 � ,/ zkhuh H � lv wkh frqglwlrqdo h{shfwdwlrqv rshudwru lq shulrg
w/ f

�	�� ghqrwhv h�hfwlyh frqvxpswlrq ri lqglylgxdov idflqj qr oltxlglw| frqvwudlqwv lq shulrg

w/ � wkh suredelolw| ri vxuylydo iurp rqh shulrg wr wkh qh{w
�
dqg � lv d vxemhfwlyh glvfrxqw

idfwru1 Zh zloo ixuwkhu dvvxph d txdgudwlf xwlolw| ixqfwlrq/ X+{, @ �{ � 4@5{

/ dqg f

�	��
zloo eh wdnhq wr eh d frpelqdwlrq ri sxeolf frqvxpswlrq j � dqg sulydwh frqvxpswlrq f �
+f
���� @ f � .�j � ,/ zkhuh � lqglfdwhv wkh ghjuhh ri vxevwlwxwdelolw| ehwzhhq sulydwh dqg sxeolf

frqvxpswlrq1 Oltxlglw|0xqfrqvwudlqhg lqglylgxdov pd{lpl}h wkhlu h{shfwhg olihwlph xwlolw|

vxemhfw wr wkh olihwlph exgjhw frqvwudlqw/

f
�	�� @ e

�� . |
�� �

�

U

�

�

e
������ . �j � >

dqg wkh wudqvyhuvdolw| frqglwlrq/

H � olp��� �
� �

U

�

e
�� @ 3>

zkhuh e � lv d uhdo rqh0shulrg erqg lvvxhg wr xqfrqvwudlqhg lqglylgxdov lq shulrg w/ | � lv uhdo
�����������  �!�" � #$� %�&�'(%*)�� ��!����,+�-,+�� " � %�&.� �/-,����0� �1�2.%��3+	14� 5�2�1�!�1�5�2�1$5�%/�,6�-�7,1,8:9;)<0��=%*)�14!�����+�-,+�� " � %�&>%*)�-?%�%*)�1

� 5�2�� @<� 2�0�-,"A��0���@<� @�1��B-?%BCD!�1���� �E2��;� �GF HJI�K	'���1�1ML�" -,5�#*)�-,��2>N�O$P?QER�S*8
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lqfrph qhw ri wd{hv lq shulrg w ri xqfrqvwudlqhg lqglylgxdov/ U @ 4 . u zkhuh u lv wkh +ulvn0

iuhh, uhdo lqwhuhvw udwh +iru dqdo|wlfdo wudfwdelolw| dvvxphg frqvwdqw,1 T

Wkh lqwhuwhpsrudo exgjhw frqvwudlqw ri wkh oltxlglw|0xqfrqvwudlqhg lqglylgxdo lv jlyhq e|=

H �
�

[

�����
� �

U

�
�
f
�	�� @ H �

�
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�<���
� �

U

�
�

�

|
���
 � . �j

���
 � � �

�

U

�

�

e
����B� +4,

Htxdwlrq +4, lpsolhv wkdw wkh suhvhqw glvfrxqwhg ydoxh ri uhdo frqvxpswlrq htxdov wkh suhvhqw

glvfrxqwhg ydoxh ri uhdo lqfrph soxv wkh frqwulexwlrq ri sxeolf frqvxpswlrq wr h�hfwlyh frq0

vxpswlrq ohvv wkh uhdo lqwhuhvw sdlg rq ghew frpplwphqw1 Wkh oltxlglw|0frqvwudlqhg jurxs/

rq wkh rwkhu kdqg/ frqvxphv lwv hqwluh fxuuhqw lqfrph1 Lw fdq wkhq eh hdvlo| vkrzq wkdw

djjuhjdwh frqvxpswlrq/ F � � gh�qhg dv wkh vxp ri frqvxpswlrq ri wkh oltxlglw|0frqvwudlqhg

dqg wkh oltxlglw|0xqfrqvwudlqhg jurxs � fdq eh zulwwhq dv U

F � @ +4 � U,� � . +4 � � � ,UF ����� . +4 � �,+4 � �,� � H �����
�

[

�<���
� �

U

�
�

+4 � �,\ ��
 � . +5,

.+4 � �,� � H �����
�

[

�<���
� �

U

�
�
�J ��
 � . �\ � � �J � . +4 � � � , +U�\ ����� � �J ����� ,

+� � � ^h V� . �h W� `,

zkhuh � � @ ^��+4��U,`@^�U+U��,`/ � � @ 4� ^�@+�U

,` dqg h V� dqg h W� duh wkh h{shfwdwlrqdo

huuruv iru lqfrph dqg jryhuqphqw frqvxpswlrq pdgh e| lqglylgxdov1 Lw zloo eh dvvxphg wkdw

jryhuqphqw h{shqglwxuh dqg lqfrph iroorz dq DULPD +4/ 4/ 3, surfhvv/ vr wkdw

7\ � @ � � 7\ ����� . � X�

dqg

7J � @ �  7J ���B� . � Y� >
zkhuh � X� dqg � Y� duh llg huuruv/ lqghshqghqw iurp hdfk rwkhu1 Wklv dvvxpswlrq |lhogv d

forvhg0irup vroxwlrq iru djjuhjdwh frqvxpswlrq vxfk dv

F � @ � � . � � F ����� . �  \ ���B� . � Z \ ���  . � [ J ����� . � \ J ���  .  � +6,
] F_^a`bHAIc� �;%�)�1$5d%*)�1M1�e	1$#f%*� @�1M� 5�%*1���1$��%B��-?%*1M2�0�1a%���" � 6 1fg_%��  �1a0�5�#�1$��%�-�� 5E%�&�8
hbi��?%*� #$1a%*)�-?%B%�)�1M��� j�1M��6J%*)�1k!	�,!�0�" -?%*� ��54� 5D%*)�1M ��E2�1�"J� �B#$�,5���%�-�5�%�-,5�2l1�mE0�-�"�%*�4n?`<F�nBopHAI�� 6q1$-,#*)l#��,)�����%�� �

5����� �-," � j$1�2D%���+	1M�,6r0�5�� %B��� j�1�8
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zkhuh  � lv wkh huuru whup/ dvvxphg wr eh llg qrupdo1 Htxdwlrq +6, vwdwhv wkdw sulydwh

frqvxpswlrq lv ghwhuplqhg e| dq DUGO +4/ 5/ 5, surfhvv zlwkrxw frqwhpsrudqhrxv h�hfwv

ri jryhuqphqw vshqglqj dqg lqfrph1 � � wr � \ duh wkh forvhg0irup sdudphwhuv/ jlyhq e|

� � @
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+U � �, +U � ��  ,

��

� +<,

Wkh sdudphwhu frqvwudlqwv lpsolhg e| wkh UHS duh wkrvh ri lq�qlwh krul}rq +� @ 4, dqg qr

oltxlglw| frqvwudlqwv +� @ 3,1 Li zh lpsrvh wkhvh uhvwulfwlrqv rq +6,/ wkh whupv zlwk odjv ri

glvsrvdeoh lqfrph ydqlvk1 Wkhuhiruh/ xqghu wklv vfhqdulr/ fxuuhqw frqvxpswlrq ghshqgv rqo|

rq lwv rzq odj dqg wkh ghjuhh ri vxevwlwxwdelolw| ehwzhhq wkh sulydwh dqg sxeolf frqvxpswlrq

vshqglqj �1 Li � @ 3/ wkhq wkh prgho uhgxfhv wr Kdoo*v prgho +Kdoo/ 4<:;, zkhuh frqvxps0

wlrq iroorzv d udqgrp zdon dqg wkxv frqvxpswlrq fkdqjhv duh qrw suhglfwdeoh1 Krzhyhu/ dv

vrrq dv 3 ? � ? 4 dqg2ru � A 3> lqfrph d�hfwv sulydwh frqvxpswlrq vlqfh/ dv fdq eh lqihuuhg

iurp htxdwlrq +6,/ d wd{ fxw lq shulrg w udlvhv h{shfwhg zhdowk zlwk d fruuhvsrqglqj h�hfw

rq sulydwh frqvxpswlrq1

6 Wkh hpslulfv ri Ulfdugldq Htxlydohqfh lq wkh RHFG

Wkh dlp ri wkh hpslulfdo dqdo|vlv lv wr hvwlpdwh wkh vwuxfwxudo sdudphwhuv lq +7,0+<, iru 59

RHFG frxqwulhv dqg h{solflwo| whvw iru wkh sdudphwhu frqvwudlqwv lpsolhg e| wkh UHS +� @ 4

dqg � @ 3,1 Wkh frxqwulhv lqfoxghg lq wkh vdpsoh duh Dxvwudold/ Dxvwuld/ Ehojlxp/ Fdqdgd/

Ghqpdun/ Ilqodqg/ Iudqfh/ Jhupdq|/ Juhhfh/ Lfhodqg/ Luhodqg/ Lwdo|/ Mdsdq/ Nruhd/ Ox{hp0

erxuj/ Ph{lfr/ Qhwkhuodqgv/ Qhz ]hdodqg/ Qruzd|/ Sruwxjdo/ Vsdlq/ Vzhghq/ Vzlw}huodqg/

Wxunh|/ Xqlwhg Nlqjgrp dqg wkh XV1 Zh xvh |hduo| gdwd rq sulydwh frqvxpswlrq +F � ,/ jry0
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huqphqw frqvxpswlrq +J � , dqg glvsrvdeoh lqfrph +\ � , iru wkh shulrg 4<93053351 s Jlyhq wkh
frpsoh{ vhw ri sdudphwhu uhvwulfwlrqv lpsolhg e| +7,0+<, zh zloo h{rjhqrxvo| vhw wkh ydoxh ri

wkuhh sdudphwhuv ri wkh prgho1 Wkh sdudphwhu fruuhvsrqglqj wr wkh ulvn0iuhh uhdo lqwhuhvw

udwh/ U/ zdv fdofxodwhg dv wkh dyhudjh orqj0whup uhdo lqwhuhvw udwh iru wkh shulrg 4<93053351

Wkh sdudphwhuv fruuhvsrqglqj wr wkh DULPD uhsuhvhqwdwlrq ri \ � dqg J � +� � dqg �  , iru
hdfk frxqwu| zhuh rewdlqhg e| hvwlpdwlqj wkhvh xqlyduldwh wlph vhulhv prghov rq \ � dqg J � 1

Lqvhuw Wdeoh 4 durxqg khuh

Diwhu lpsrvlqj wkhvh sdudphwhuv/ wkh ruljlqdo prgho +7,0+<, lv ohiw zlwk �yh vwuxfwxudo sdud0

phwhuv wr eh hvwlpdwhg +�> �> �> � dqg �,1 Wkh hvwlpdwlrq ri wkhvh sdudphwhuv zdv shuiruphg

xvlqj ixoo lqirupdwlrq pd{lpxp olnholkrrg1 t D olnholkrrg udwlr whvw iru � @ 4 dqg � @ 3 zdv

wkhq shuiruphg lq rughu wr hydoxdwh wkh ydolglw| ri wkh UHS1 Iru wkrvh frxqwulhv lq zklfk

wkh qxoo k|srwkhvlv lpsolhg e| wkh UHS zdv uhmhfwhg zh dovr shuiruphg lqglylgxdo whvwv

iru � @ 4 dqg � @ 3/ vr dv wr rewdlq dq lqvljkw lqwr zklfk rqh ri wkh wzr dvvxpswlrqv lv

uhvsrqvleoh iru wkh uhmhfwlrq ri wkh UHS1 Wkh uhvxowv ri wkh pd{lpxp olnholkrrg hvwlpdwlrq

dqg wkh olnholkrrg udwlr whvwv duh suhvhqwhg lq Wdeoh 4 iru doo frxqwulhv lq wkh vdpsoh1 u Wkh
uhvxowv vkrz � +wkh vxuylydo suredelolw|, wr eh kljko| vljql�fdqw dqg yhu| forvh wr rqh iru

sudfwlfdoo| doo frxqwulhv h{fhsw iru Dxvwudold dqg Qruzd|/ zkhuh wkh hvwlpdwhg ydoxh ri �

lv ri durxqg 31;1 Wkh hvwlpdwhv ri � +wkh sursruwlrq ri oderxu lqfrph fruuhvsrqglqj wr

oltxlglw|0frqvwudlqhg djhqwv, duh lqglylgxdoo| lqvljql�fdqw iru doo frxqwulhv lq rxu vdpsoh

h{fhsw iru Iudqfh/ Jhupdq|/ Qhwkhuodqgv dqg Vzhghq1 Wkh � sdudphwhu hvwlpdwh lv srvlwlyh

dqg vljql�fdqw lq Qruzd|/ Vsdlq dqg Lfhodqg/ lpso|lqj d fhuwdlq ghjuhh ri vxevwlwxwdelolw|

ri sulydwh dqg sxeolf frqvxpswlrq1 Lq Wxunh|/ Ehojlxp/ Ox{hpexuj dqg wkh XV/ rq wkh

rwkhu kdqg/ lw vhhpv dv li sxeolf frqvxpswlrq kdv d furzglqj0rxw h�hfw rq sulydwh frqvxps0

wlrq1 Wkh olnholkrrg udwlr whvw lqglfdwhv vljql�fdqw ghyldwlrqv iurp wkh UHS iru Dxvwudold/

Fdqdgd/ Ilqodqg/ Iudqfh/ Lfhodqg/ Lwdo|/ Mdsdq/ Ph{lfr/ Qhwkhuodqgv/ Qhz ]hdodqg/ Sruwx0

jdo/ Vzhghq Wxunh|/ Xqlwhg Nlqjgrp dqg wkh XV1 Iru wkh uhpdlqlqj whq frxqwulhv +Dxvwuld/
v?w�" "A2�-?%*-=0���1$24� 5D%�)�1a!�-,!	1���x�1$��1M�,+�%�-,� 5�1�246 ���, y%�)�1Mz(0����,!	1$-,5|{c�, � �� ����� ��5A} �Bw� =1$#���2�-?%*-,+�-���1�8
~bi��?%*� #$1M%�)�-?%$'	7,� @�1�54%*)�1k5���5���%�-?%*� ��5�-,��&45�-?%*0���1k��6r%*)�1M@?-,��� -,+�" 1���� 5�#$" 0�2�1�2l� 54%�)�1k-�5�-," &<��� �$'�%�)�1kw��;�a�cN�O,' �<' ��S

��!	1$#�� ��#�-?%*� ��54-,2� �� %��B-,5l1������,�B#��,����1$#f%�� �,5l��1�!���1���1$5�%�-,%�� �,54-,5�24-�#���� 5E%�1�7���-?%*� ��54��1$" -,%�� �,5���)�� !4+	1f%�x�1�1$5|���f'	����-,5�2
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Ghqpdun/ Jhupdq|/ Juhhfh/ Luhodqg/ Ox{hperxuj/ Vsdlq/ Vzlw}huodqg/ Qruzd| dqg Nruhd,

wkh qxoo ri Ulfdugldqlw| +� @ 4 dqg � @ 3, fdqqrw eh uhmhfwhg dw vwdqgdug ohyhov ri vljqli0

lfdqfh1 Frpsduhg wr rwkhu vwxglhv zlwk d vlplodu prgho vhwwlqj/ rxu uhvxowv fruuhvsrqg wr

wkrvh ri Nkdolg +4<<9, dqg ri Kdtxh dqg Prqwlho +4<;<, iru Sruwxjdo dqg Wxunh|> dqg wr

wkrvh ri Euxqlod +4<<:, iru Dxvwuld/ Iudqfh/ Lwdo|/ Vzhghq dqg wkh XN1 Rxu uhvxowv iru Eho0

jlxp/ Ilqodqg/ Juhhfh/ Nruhd dqg Jhupdq|/ krzhyhu/ gr qrw fruuhvsrqg wr wkrvh ri wkhvh

wkuhh vwxglhv1

Wkh odvw wzr froxpqv lq Wdeoh 4 suhvhqw wkh uhvxowv ri wkh lqglylgxdo olnholkrrg udwlr whvwv

fruuhvsrqglqj wr hdfk rqh ri wkh sdudphwhu frqvwudlqwv lpsolhg e| wkh UHS1 Wklv whvw vwdwlv0

wlf lv uhsruwhg iru wkrvh frxqwulhv zkhuh wkh UHS zdv uhmhfwhg1 Wkh lqglylgxdo dvvxpswlrq

ri lq�qlwh sodqqlqj krul}rq vhhpv wr eh d vrxufh ri ghyldwlrq iurp Ulfdugldq qhxwudolw| iru

Dxvwudold/ Iudqfh/ Qhz ]hdodqg dqg wkh XV1 Iru Iudqfh/ wkh Qhwkhuodqgv/ Vzhghq/ Wxunh|/

Xqlwhg Nlqjgrp dqg wkh XV/ wkh qxoo ri qr oltxlglw|0frqvwudlqhg lqglylgxdov lv uhmhfwhg1

Lq wkh fdvh ri Ehojlxp/ Fdqdgd/ Ilqodqg/ Lfhodqg/ Lwdo|/ Mdsdq/ Ph{lfr dqg Sruwxjdo/ wkh

vrxufh ri uhmhfwlrq ri wkh UHS fdqqrw eh surshuo| lghqwl�hg1

Dq lqwhuhvwlqj frqfoxvlrq iurp rxu uhvxowv lv wkdw wkh UHS vhhpv wr eh d suhgrplqdqwo|

Hxurshdq skhqrphqrq= Rxw ri wkh whq frxqwulhv iru zklfk wkh sdudphwhu uhvwulfwlrqv lp0

srvhg e| wkh UHS fdqqrw eh uhmhfwhg/ Nruhd lv wkh rqo| qrq0Hxurshdq frxqwu|1 D whqwdwlyh

frqfoxvlrq zklfk frxog eh gudzq iurp wklv uhvxow lv wkdw/ dv �vfdo iudphzrunv lq Hxursh kdyh

whqghg wr vkrz d kljk ghjuhh ri suxghqfh dqg wudqvsduhqf|/ wklv pd| kdyh ohg wr uhgxfhg

p|rsld dprqj Hxurshdq krxvhkrogv dv frpsduhg wr rwkhu RHFG frxqwulhv1 �

7 Frqfoxvlrqv

Zh suhvhqwhg hylghqfh frqfhuqlqj wkh ydolglw| ri wkh UHS iru 59 RHFG frxqwulhv lq wkh

odvw irxu ghfdghv1 Lq wkh wkhruhwlfdo iudphzrun sursrvhg e| Nkdolg +4<<9, +zklfk fdq eh

vhhq dv d jhqhudol}dwlrq ri Ohlghupdq dqg Ud}lq/ 4<;;,/ wkh odfn ri uhvsrqvlyhqhvv ri sulydwh

frqvxpswlrq wr �vfdo lpsxovhv lpsolhg e| wkh UHS hphujhv li hfrqrplf djhqwv kdyh lq�qlwh

sodqqlqj krul}rqv dqg qr oltxlglw| frqvwudlqwv1 Wkhvh wzr frqglwlrqv zhuh whvwhg lq wkh irup
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ri sdudphwhu uhvwulfwlrqv xvlqj dq hpslulfdo vshfl�fdwlrq zklfk fdq eh ghulyhg iurp d prgho

zlwk g|qdplf rswlpl}lqj djhqwv1

Rxu uhvxowv iru wkh wlph shulrg 4<9305335 lpso| wkdw wkh sdudphwhu uhvwulfwlrqv lpsolhg e|

wkh UHS fdqqrw eh uhmhfwhg iru 43 rxw ri wkh 59 RHFG frxqwulhv lq wkh vdpsoh1 Wkh ydvw

pdmrulw| ri wkh frxqwulhv iru zklfk wkh UHS fdqqrw eh uhmhfwhg +< rxw ri 43, duh Hxurshdq

hfrqrplhv/ zklfk rshqv d qhz sdwk ri ixuwkhu uhvhdufk dlphg dw vkhgglqj d oljkw rq wkh

lqvwlwxwlrqdo gl�huhqfhv wkdw pd| eh uhvsrqvleoh iru wkh gl�huhqw ghjuhh ri uhvsrqvlyhqhvv ri

sulydwh frqvxpswlrq wr �vfdo lpsxovhv1

Uhihuhqfhv

^4` Eduur/ U1 M1/ 4<:7/ Duh jryhuqphqw erqgv qhw zhdowk/ Mrxuqdo ri Srolwlfdo Hfrqrp| ;5/

43<80444:1

^5` Ehuqkhlp/ G1/ 4<;:/ Ulfdugldq Htxlydohqfh= Dq hydoxdwlrq ri wkh wkhru| dqg dqg hyl0

ghqfh/ lq= V1 Ilvkhu/ hg1/ QEHU Pdfurhfrqrplfv Dqqxdo 4<;: +PLW Suhvv/ Fdpeulgjh/

Pdvv1, 59606371

^6` Eodqfkdug/ R1M1/ 4<;8/ Ghew/ gh�flwv/ dqg �qlwh krul}rqv/ Mrxuqdo ri Srolwlfdo Hfrqrp|

<6/ 556057:1

^7` Euxqlod/ D1/ 4<<:/ Fxuuhqw Lqfrph dqg sulydwh frqvxpswlrq0vdylqj ghflvlrqv= Whvwlqj

wkh �qlwh krul}rq prgho/ Edqn ri Ilqodqg Glvfxvvlrq Sdshuv 924<<:1

^8` Fuhvsr0Fxduhvpd/ M1 dqg J1 Uhlwvfkxohu/ 5337/ Lv wkh Ulfdugldq htxlydohqfh sursrvlwlrq

dq �dhulh idlu|� wkhru| iru HxurshB Plphr/ Xqlyhuvlw| ri Ylhqqd1

^9` Hydqv/ S1/ 4<<6/ Frqvxphuv duh qrw Ulfdugldq= Hylghqfh iurp 4< frxqwulhv/ Hfrqrplf

Lqtxlu| 64/ 867087;1

^:` Ihogvwhlq/ P1/ 4<;5/ Jryhuqphqw gh�flwv dqg djjuhjdwh ghpdqg/ Mrxuqdo ri Prqhwdu|

Hfrqrplfv </ 40531

^;` Jldyd}}l/ I1/ Mdsshool/ W1 dqg P1 Sdjdqr/ 5333/ Vhdufklqj iru qrq0olqhdu h�hfwv ri �vfdo

srolf|= Hylghqfh iurp lqgxvwuldo dqg ghyhorslqj frxqwulhv/ Hxurshdq Hfrqrplf Uhylhz

77/ 458<045;<1

;



^<` Kdoo/ U1 H1/ 4<:;/ Vwrfkdvwlf lpsolfdwlrqv ri wkh olih f|foh0shupdqhqw lqfrph k|srwkhvlv=

Wkhru| dqg hylghqfh/ Mrxuqdo ri Srolwlfdo Hfrqrp| ;9/ <:40<;:1

^43` Kdtxh/ Q1 dqg S1 Prqwlho/ 4<;</ Frqvxpswlrq lq ghyhorslqj frxqwulhv= Whvwv iru oltxlg0

lw| frqvwudlqwv dqg �qlwh krul}rqv/ Wkh Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv :4/ 73;07481

^44` Nkdolg/ D1 P1/ 4<<9/ Ulfdugldq htxlydohqfh= Hpslulfdo hylghqfh iurp ghyhorslqj

hfrqrplhv/ Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 84/ ss1 7460651

^45` Ohlghupdq/ O1 dqg D1 Ud}lq/ 4<;;/ Whvwlqj Ulfdugldq qhxwudolw| zlwk dq lqwhuwhpsrudo

vwrfkdvwlf prgho/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 53/ 40541

^46` Pdvvrq/ S1/ Ed|rxpl/ W1 dqg K1 Vdplhl/ 4<<8/ Vdylqj ehkdylrxu lq lqgxvwuldo dqg gh0

yhorslqj frxqwulhv/ lq= Vwd� Vwxglhv iru wkh Zruog Hfrqrplf Rxworrn/ Zruog Hfrqrplf

dqg Ilqdqfldo Vxuyh|v +LPI/ Zdvklqjwrq G1F1,1

^47` Vhdwhu/ M1M1 dqg U1V1 Pduldqr/ 4<;8/ Qhz whvwv ri wkh olih f|foh dqg wd{ glvfrxqwlqj

k|srwkhvlv/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 48/ 4<905481

<



Wdeoh 4= Pd{lpxp olnholkrrg hvwlpdwhv dqg olnholkrrg udwlr whvw

�G���q���$�b� � � � � � ^� ¢¡ HA£G¤,¥ � £a¦�§ � ^� ¢¡ HA£G¤b§ � ^� ¢¡ � £
w�0���%���-," � - ��8 Q�¨d©$©$©dN ��8 �ER,Sª��8 P�P/©$©$©dN ��8 ��«�S¬g*O,8 �,QlN�O�8 �,«ES ��8 ,¨DN ��8 REObS ObP<8 R?QD©�©$© Q�8 ��OG©$©$© O�8 ¨?Q
w�0���%���� - O�8 ��¨ ©$©$© N ��8 �,�ESª��8 P�« ©$©$© N ��8 �?QESª��8 ��Q4N ��8 �?�ES g���8 ��P4N ��8 �,Q<S O�8 �E ® ®
L�1�" 7,� 0� O�8 ��¨d©$©DN ��8 R,R,S ��8 P�«/©$©$©dN ��8 ¨�R,Sª��8 ObPDN ��8 �,��S g���8 ��¨d©dN ��8 �,«�S R<8 ,/©$© ��8 ��� ��8 EO
{c-,5�-�2�- ��8 P,¨ ©$©$© N ��8 �E,Sª��8 P,Q ©$©$© N ��8 �E,S¬g���8 �,�4N ��8 ,R�S ��8 �ERdN ��8 �,QES �,��8 ��� ©�©$© ��8 ,P ��8 ��P
�a1�5� �-���� O�8 ��¨d©$©$©dN ��8 �<ObSª��8 P�«/©$©$©dN ��8 �,�ESª��8 �EPDN ��8 ¨<ObS ��8 ��¨DN ��8 R?P�S ��8 ¨?Q ® ®
�q� 5�" -�5�2 ��8 P,P ©$©$© N ��8 ��¨�Sª��8 P�P ©$©$© N ��8 ��«�Sª��8 ¨,�4N ��8 �,P�S ��8 «ERdN ��8 Rb�ES ��¨<8 ?Q ©�©$© ��8 �E« O�8 �E
����-,5�#�1 O�8 ���d©$©$©dN ��8 ��ObSª��8 PE�©$©$©dN ��8 �,�ESª��8 ¨�OG©$©$©dN ��8 �,QESª��8 O?dN ��8 ¨,¨�S O$��8 �,QD©�©$© ��8 ��P/© Ob�<8 ¨�Pd©�©
¯ 1$�� �-,5E& O�8 ��O ©$©$© N ��8 ��ObS°O�8 R,¨ ©$©$© N_�<8 «,��Sª��8 P,� ©$©$© N ��8 O$«�Sª��8 ¨,�4N_�<8 O��ES ��8 b� ® ®
¯ ��1�1$#�1 ��8 P,Pd©$©$©dN ��8 �,�ES°O�8 �E�/©$©$©dN ��8 ����Sª��8 O�O�N ��8 O$«�S g*O,8 �EDN�O�8 «,¨ES O�8 ��P ® ®
� #$1�" -,5�2 ��8 P,P ©$©$© N ��8 �,�ES°O�8 ��« ©$©$© N ��8 ¨?�ES¬g���8 �,�lN ��8 �,�<S O�8 �R © N�O�8 ��«ES O?RE8 ?� ©�©$© ��8 ��� ��8 �ER
� ��1�" -,5�2 O�8 ���d©$©$©dN ��8 O$��Sª��8 PE�©$©$©dN ��8 O�QESª��8 ¨�PDN ��8 ¨?QES O�8 ¨,�4N�O,8 ��P�S O�8 P<O ® ®
� %*-," & O�8 ���d©$©$©dN ��8 «,��Sª��8 P,Qd©$©$©dN ��8 ¨�,Sª��8 ¨,�4N ��8 ��,S g���8 Q�O/N ��8 R?PES R<8 �,QD©$© ��8 ��� O�8 �<O
± -�!�-,5 O�8 ��� ©$©$© N ��8 ¨?QESª��8 PE ©$©$© N ��8 O�QESª��8 �EdN ��8 ¨,P�S g���8 �EDN ��8 RbQ<S Q�8 Q,� ©$© ��8 ��� ��8 �,Q
² �,��1�- ��8 P,Pd©$©$©dN ��8 �,�ES°O�8 O�O�N ��8 ?��S g���8 �,�lN ��8 �,�<S g���8 ��¨4N «�8 Q�O?S ��8 Q�¨ ® ®
�J0<��1� G+�0���7 ��8 P?Q ©$©$© N ��8 �,�ES°O�8 �E� ©$©$© N ��8 O,ObS¬g���8 �,�4N ��8 O�Q<S g*O,8 �?� ©$©�© N ��8 �EP�S³��8 ¨?� ® ®
�l1f�<� #�� ��8 P,Pd©$©$©dN ��8 �,�ES°O�8 ¨ER�©$©$©dN ��8 ¨,��S¬g���8 �,�lN ��8 �,�<S ��8 ���4N_�<8 ¨,¨�S Ob�<8 «,�D©�©$© O�8 ��� ��8 �,�
i�1f%*)�1���" -�5�2�� O�8 �,� ©$©$© N ��8 ����Sª��8 PE ©$©$© N ��8 O,ObSª��8 ¨ER ©$© N ��8 O$«�S g���8 ¨?�lN ��8 ��PES «�8 �,¨ ©$© ��8 ��� ��8 R?« ©$©
i��,��x�-$& ��8 Q,�D©$©$©dN ��8 ��P�Sª��8 P,�d©$©$©dN ��8 �ER,S¬g���8 «,«4N ��8 �ER�S ��8 �E¨/©$©$©dN ��8 R?«�S ��8 Q�¨ ® ®
i�1fxµ´	1�-," -,5�2¶��8 P,P ©$©$© N ��8 �,�ES°O�8 ��� ©$©$© N ��8 O$��Sª��8 ���4N ��8 �,�ES ��8 ¨��DN�O,8 Q���S O?RE8 �E ©�© ��8 R,P ©$© O�8 ,R
· �,��%�0�7�-," ��8 P�/©$©$©dN ��8 ����S°O�8 Ob«/©$©$©dN ��8 O��ESª��8 ���4N ��8 �,QES g���8 Rb�lN ��8 �,�<S «�8 P,Pd©$© ��8 «E ��8 �,�
¸ !�-�� 5 ��8 P<O ©$©$© N ��8 ��«�Sª��8 P�« ©$©$© N ��8 �E,Sª��8 Ob¨DN ��8 ¨<ObS O�8 R?� © N ��8 P?�<S ��8 �E ® ®
¸ x�1$2�1�5 O�8 �,�D©$©$©dN ��8 ����Sª��8 PE�©$©$©dN ��8 O$��Sª��8 ¨E�©$©$©dN ��8 O$��S¬g���8 O�QlN ��8 �,�<S O$��8 «�Pd©�©$© ��8 �E¨ Q�8 P?�D©$©$©
¸ xB� %�j$1���" -,5�2 ��8 P,P ©$©$© N ��8 �,�ES°O�8 ��� ©$©$© N ��8 O,ObSª��8 ���4N ��8 �,�ES ��8 O$�4N�O,8 O$¨�S ��8 Q,� ® ®
9r0����,1f& ��8 P,Pd©$©$©dN ��8 �,�ESª��8 QEP/©$©$©dN ��8 ��¨�Sª��8 ���4N ��8 �,�ES g*ObRE8 �,�D©$©dN�E8 P?�ES°O�O,8 ���d©�©$© ��8 ObP O�O,8 ���d©�©
¹�² O�8 ��¨ ©$©$© N ��8 ��ObSª��8 P�« ©$©$© N ��8 ����Sª��8 �,� © N ��8 O$�ES ��8 R?�4N ��8 EObS «�8 ?¨ ©$© ��8 �E« ��8 Q�¨ ©
¹ ¸ w ��8 P?QD©$©$©dN ��8 �,�ESª��8 R<OG©$©$©dN ��8 �,QESª��8 �EPDN ��8 �ER,S g���8 ¨?�D©$©dN ��8 O?,S ¨�¨,«<8 P,Pd©$©�© «�8 P��/©$©$© ,�<8 Q��D©�©
9;)�1M1$��%*�  =-,%�� �,5Dx�-,�;#$-,����� 1$24�,0<%B0���� 5�7�6 0�" "A� 5�6 ���� �-?%*� ��5D �-?���  G0� y" � �,1�" � )��E�E2A8 ¸ %*-,5�2�-,��241����������B� 54!�-,��1�5�%*)�1���� �$8

9;�  =1M!	1$��� �E2Aº;ObP,«?�?g��?�,�E�<8 ©$©$©b» ©$©$¼�½ ©*¾ ��%*-,5�2��;6 ���MOb¿ÀN�R,¿�SMÁ O$�E¿kÂJ��� 7�5�� ��#�-,5�%b8

43


