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EFGH IJIKL MNOPGQKH J OKRO SKQKLJOGMQ HTHOKU HNGOKV
OM J PJLSK WPJHH MX GQXMLUJOGMQ HMNLWKH Y LKPJOGMQJP
VJOJZJHKH [ \K XM WNH MQ MQK JHIKWO MX OFK ILMZPKU ]
OFK JVVGOGMQJP GQXMLUJOGMQ ^FGWF QKKVH OM Z K HI K_
WG`KV OM ILMVNWK LKJHMQJZPK OKRO aNJPGOT ^FKQ SKQ_
KLJOGQS XLMU LKPJOGMQJP VJOJZJHKH [ \K MNOPGQK FM^
VJOJZJHKH QKKV OM Z K ILKIJLKV Y JQV OFKQ VKHWLGZ K
bJLGMNH OTI KH MX VMU JGQ HKU JQOGWH ^FGWF WJQ ZK NHKV
OM GUILMbK OKRO aNJPGOT[
c deABfghDAife
jH OFK ILMZPKU H MX k lm ^K SKQKLJOK OKRO JLK SLJVN_
JPPT HMPbKV Y J QK^ ILMZPKU GH SJGQGQS ILMU GQKQWK
n mk opo VM ^K MZOJGQ OFK GQXMLU JOGMQ ^FGWF XKKVH
OFK SKQKLJOGMQ [ q JQT VMU JGQ UMVKPH XML KR GHOGQS
SKQKLJOGMQ HTHOKU H JLK FJQV_WLJXOKV XML OFK HI KWG` W
HTHOKU [ rOFKL HTHOKU H OJsK JVbJQOJSK MX KR GHOGQS
GQXMLU JOGMQ HMNLWKH [

j SMMV GQXMLU JOGMQ HMNLWK XML OKRO SKQKLJOGMQ
LKHGVKH GQ OFK bJHO QNUZKL MX LKPJOGMQJP VJOJZJHKH
^FGWF JLK GQ NHK JLMNQV OFK ^MLPV [ EFKHK LKHMNLWKH
FJbK NHNJPPT ZKKQ ILMbGVKV XML HMU K LKJHMQ MOFKL
OFJQ OKRO SKQKLJOGMQ Y HNWF JH GQbKQOMLT U JQJSK_
U KQO Y JWWMNQOGQS Y KOW [ tM^KbKL Y S GbKQ OFJO OFK GQ_
XMLU JOGMQ GH MQ FJQV Y GO WJQ ZK MX bJPNK OM WMQQKWO
OFKHK VJOJZJHKH OM OKRO SKQKLJOGMQ XJWGPGOGKH [

EFK ZKQK`OH GQWPNVK QJONLJP PJQSNJSK JWWKHH OM GQ_
XMLU JOGMQ ^FGWF GH NHNJPPT JWWKHHKV GQ OJZNPJL XMLU Y
^FGWF WJQ ZK VGu WNPO OM GQOKLILKO [ vJONLJP wJQ_
SNJSK VKHWLGIOGMQH JLK KJHGKL OM LKJV Y WJQ ZK OJGPMLKV
OM NHKL OTI KH Y JQV WJQ ZK KRILKHHKV GQ VGxKLKQO PJQ_
SNJSKH GX ILMI KLPT LKILKHKQOKV [

EFGH IJIKL MNOPGQKH OFK VMUJGQ HI KWG`WJOGMQ PJQ_
SNJSK XML OFK ywz{ OKRO SKQKLJOGMQ HTHOKU Y |XML
}QOKPPGSKQO ~JZKPPGQS ��IPMLKL� [�

ywz{ GH J OMMP XML ����� �� �plm���� MX VJOJZJHK_
VK`QKV GQXMLUJOGMQ ] GO JPPM^ H J NHKL OM ZLM^ HK
OFLMNSF OFK GQXMLU JOGMQ GQ J VJOJZJHK NHGQS FTIKL_
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OKRO [ ywz{ SKQKLJOKH VKHWLGIOGMQH MX VJOJZJHK MZ_
» KWOH MQ OFK ¼TY OJsGQS GQOM JWWMNQO OFK NHKL ½H WMQ_
OKRO MX ZLM^ HGQS [ ¾GSNLK ¿ HFM^ H OFK ywz{ ^KZ GQ_
OKLXJWK Y JH JIIPGKV OM J UNHKNU VMUJGQ Y GQ OFGH WJHK
OFK E^KQOGKOF ÀKQONLT ÁK^KPPKLT KRFGZGOGMQ JO OFK
OFK vJOGMQJP qNHKNU MX ÂWMOPJQV [Ã EFK PGQsH OM
LKPJOKV VJOJZJHK MZ» KWOH JLK JPHM JNOMU JOGWJPPT SKQ_
KLJOKV [ ywz{ FJH ZKKQ JIIPGKV OM MOFKL VMU JGQH Y GQ_
WPNVGQS IKLHMQQKP |vM^ HMQ Y ¿ÄÄÄ� Y JQV J HJPKH WJOJ_
PMSNK XML WMUINOKL HTHOKU H JQV IKLGIFKLJPH |jQVKL_
HMQ JQV ÅLJVHFJ^ Y ¿ÄÄÆ� [

rQK MX OFK JVbJQOJSKH MX NHGQS vwÇ XML VJOJZJHK
ZLM^ HGQS GH OFJO OFK HTHOKU WJQ sKKI OLJWs MX ^FJO
FJH JPLKJVT ZKKQ HJGV JZMNO MZ» KWOH Y JQV QMO LKI KJO
OFJO GQXMLU JOGMQ MQ PJOKL IJSKH [ jIILMILGJOK LKXKL_
LGQS KRILKHHGMQH WJQ JPHM Z K HKPKWOKV MQ OFK ZJHGH
MX OFK VGHWMNLHK FGHOMLT[ EFK MZ» KWO VKHWLGIOGMQH WJQ
ZK OJGPMLKV OM OFK GQXMLU JOGMQJP GQOKLKHOH MX OFK NHKL [
ÂKK ÈQMOO KO JP [ |¿ÄÄÉ� JQV q KPPGHF KO JP [ |¿ÄÄÆ� XML
UMLK GQXMLU JOGMQ MQ OFKHK JHI KWOH MX ywz{ [

yQ HKWOGMQ Ê Y ^K WMQHGVKL HMU K HTHOKU H LKPJOKV OM
OFK ywz{ HTHOKU [ ÂKWOGMQ Ë VKHWLGZ KH OFK XMLU MX
LKPJOGMQJP VJOJZJHK OFJO ywz{ JWWKIOH JH GQINO [ ÂKW_
OGMQ Ì MNOPGQKH ^FJO JVVGOGMQJP GQXMLU JOGMQ n VMU JGQ
HKU JQOGWH n QKKVH OM ZK ILMbGVKV XML WMFKLKQO OKRO
ILMVNWOGMQ XLMU OFK VJOJZJHK Y ^FGPK HKWOGMQ Í VK_
HWLGZ KH JVVGOGMQJP GQXMLU JOGMQ ^FGWF WJQ ZK ILMbGVKVOM GUILMbK OFK aNJPGOT MX OFK OKRO ILMVNWKV [
Î ÏÐÑCAÐg ÒfBÓ
yO HFMNPV ZK WPKJL OFJO OFK OJHs ^K JLK VGHWNHHGQS GH
bKLT VGHOGQWO XLMU OFK OJHs MX LKHIMQHK SKQKLJOGMQ GQ
J QJONLJP PJQSNJSK GQOKLXJWK OM J VJOJZJHK |K [S [Y HKK
jQVLMNOHMIMNPMH KO JP [ |¿ÄÄÍ�� [ yQ HNWF HTHOKU H Y
OFK LMPK MX OKRO IPJQQGQS GH aNGOK HGUIPK ML JZHKQO Y
NHNJPPT VKJPGQS ^ GOF HGQSPK HKQOKQWKH Y ML GQ OFK UMHO
WMUIPKR HTHOKU H Y J HGQSPK HKQOKQWK JQH^KL ^ GOF JQ
JVVGOGMQJP WPJNHK ML O^M MX HNIIMLOGQS GQXMLU JOGMQ [

ywz{ GH QMO J aNKLT LKHIMQHK SKQKLJOGMQ HTHOKU Y
GO GH JQ MZ» KWO VKHWLGIOGMQ HTHOKU [ yO WMUIMHKH J XN PP
OKRO Y JO ^FJOKbKL HGÔK Y ^ GOF OFK SMJP MX U JsGQS OFJO
OKRO J WMFKLKQO VGHWMNLHK [
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¾GSNLK ¿] ÅLM^ HGQS rZ» KWO � KHWLGIOGMQH

yQ OFGH LKSJLV Y ywz{ HFMNPV Z K UMLK XLNGO_
XN PPT WMUIJLKV ^ GOF OKRO SKQKLJOGMQ HTHOKU H HNWF
JH ÇrÂÂy� |ÀJLWJSQM JQV yMLVJQHsJ» J Y ¿ÄÄË� Y
�zÅj |q GPMHJbP» KbGW Y ¿ÄÄÉ � q GPMHJbP» KbGW Y ¿ÄÄÄ� Y ML
�r\z� |�JPK KO JP [Y ¿ÄÄÆ� Y HTHOKU H ^FGWF ZNGPV JQ
KROKQVKV OKRO XLMU JQ NQVKLPTGQS VJOJZJHK [

ywz{ Ë [� FJH ZKKQ VKbKPMIKV OM Z K VMU JGQ GQ_
VKIKQVKQO Y OM FJQVPK LKPJOGMQJP VJOJZJHKH XLMU JQT
VMUJGQ Y JH PMQS JH OFK GQXMLUJOGMQ GH ILMbGVKV GQ OFK
LKaNGLKV XMLU JO [ EFK `LHO O^M MX OFK HTHOKU H JZMbKJLK HGQSPK VMU JGQ HTHOKU H [ EFK OFGLV Y �r\z� Y GH
JQ KROKQHGMQ MX �zÅj OM FJQVPK J QK^ VMUJGQ [ yO
GH QMO WPKJL FM^KbKL ^FKOFKL OFK LKHN POGQS HTHOKU GH
GOHKPX VMU JGQ_VKI KQVKQO ML QMO [

EFGH PJHO HTHOKU GH IKLFJIH OFK Z KHO WMUIJLGHMQ
XML OFK ywz{ HTHOKU Y HGQWK GO JPHM SKQKLJOKH VK_
HWLGIOGMQH MX UNHKNU MZ» KWOH XLMU JQ NQVKLPTGQS
VJOJZJHK [ yQ OFJO IJIKL Y OFK UJGQ XM WNH GH MQ OFK
ILMZPKU MX KROLJWOGQS MNO NHJZPK GQXMLUJOGMQ XLMU
ZJVPT HOLNWONLKV VJOJZJHKH |JH MXOKQ ILMbGVKV ZT
UNHKNU H� Y JQV MQ SKQKLJOGQS OKROH NHGQS MQPT MQ PT

OF GH GQXMLUJOGMQ |IPNH HMU K PGQSN GHOGW sQM^ PKVSK� [
EFK ILKHKQO IJIKL VGxKLH XLMU OFGH JIILMJWF ZT JH_
HNU GQS OFJO GQXMLU JOGMQ GH JPLKJVT JbJGPJZPK GQ J QML_
U JPGHKV LKPJOGMQJP VJOJZJHK [ \K MZHKLbK Y JH VM � JPK
KO JP [ |¿ÄÄÆ� Y OFJO OKROH SKQKLJOKV XLMU OFGH GQXMLU _
JOGMQ JPMQK JLK aNGOK IMML GQ aNJPGOT[ \K SM MQK
HOKI XNLOFKL ZT KRJU GQGQS ^FJO JVVGOGMQJP GQXMLU J_
OGMQ WJQ ZK ILMbGVKV OM GUILMbK OFK aNJPGOT MX OFK
OKRO OM J LKJHMQJZPK PKbKP [EFK ywz{ HTHOKU FJH Z KKQ GUIPKUKQOKV OM Z K
¼KRGZPK GQ LKSJLVH OM OFK JbJGPJZPK VMU JGQ GQXMLU _
JOGMQ [ \ GOF J ZJLK U GQ GUNU Y OFK HTHOKU ILMbGVKHIMML aNJPGOT OKROH Y ZNO JH OFK VMUJGQ VKbKPMI KL KR_
OKQVH OFK VMU JGQ HKU JQOGWH Y OFK aNJPGOT MX OKROH GU _
ILMbKH Y NI OM J IMGQO ^FKLK NHKLH HMU KOGU KH U GHOJsK
ywz{_SKQKLJOKV OKROH XML FNU JQ_JNOFMLKV OKROH [
� ��Ð �ABhDAhBÐ f 	 C ÏÐÑCAifeCÑ
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� JOJZJHKH bJLT ^ GVKPT GQ XMLU Y HM ^K FJbK JHHNU KV
J XJGLPT HOJQVJLV LKPJOGMQJP VJOJZJHK XMLUJO [
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� �� ������ � �	
�
EFK VJOJZJHK WMQHGHOH MX J QNUZKL MX o� ���� 
 �o�Y
KJWF `PK ILMbGVGQS OFK LKWMLVH XML J VGxKLKQO KQOGOT
OTIK [ zJWF LKWMLV |LM^ � GQ OFK KQOGOT ` PK VK`QKH J
NQGaNK KQOGOT[ EFK WMPNUQH VK`QK JOOLGZNOKH MX OFK
KQOGOGKH [ yQ J UNHKNU VMU JGQ Y ^K U GSFO FJbK JQ
KQOGOT ` PK XML UNHKNU JLOGXJWOH Y JQMOFKL XML I KMIPK
GQbMPbKV ^ GOF OFK JLOGXJWOH |VKHGSQKLH Y M^QKLH Y KOW [� Y
JQMOFKL XML PM WJOGMQH Y KOW [ ÂKK `SNLK Ê XML J HJUIPK
KQOGOT ` PK XML OFK ÁK^KPPKLT VMU JGQ [ Ç GbKQ OFK ^ GVK
LJQSK MX VJOJZJHK XMLU JOH JbJGPJZ PK Y ywz{ JHHNU KH
J OJZ_VKPGU GOKV XMLU JO XML VJOJZJHK ` PKH [

ywz{ GUIMHKH O^M LKaNGLKU KQOH MQ OFK KQOGOT ` PKH
GO NHKH ]
¿[ � ��� �o 
 o�� � o�] ^FGPK LKPJOGMQJP VJOJZJHKH MX_

OKQ NHK UNPOGI PK JOOLGZNOKH OM XMLU J NQGaNK sKT
|K [S [Y QJUK JQV ZGLOFVJOK� Y ywz{ LKaNGLKH OFJO
KJWF KQOGOT FJbK J NQGaNK GVKQOG`KL GQ J HGQSPK
JOOLGZNOK [ EFGH GVKQOG`KL UNHO Z K NQVKL J `KPV
PJZ KPPKV }� [

Ê [ ��� ��� l� o� ����o�] ywz{ VKIKQVH HOLMQSPT MQ J
OTIK HTHOKU [ \K LKaNGLK OFJO KJWF KQOGOT LKWMLV
ILMbGVKH J OTI K XML OFK KQOGOT GQ J `KPV PJZ KPPKV
�����[

ÂMU K MOFKL JOOLGZNOK PJZ KPH JLK LKHKLbKV ZT OFK
HTHOKU Y JPPM^ GQS ywz{ OM VKJP GQOKPPGSKQOPT ^ GOF
OFKU Y GQWPNVGQS � �� oY �k lp��� �� o JQV �o��op[
� �� � ��� ��	
�
yQ HMU K WJHKH Y JQ KQOGOT ^ GPP FJbK UNPOGIPK ` PPKLH MX
JQ JOOLGZNOK Y XML GQHOJQWK Y J » K^KPPKLT IGKWK U JT ZK
U JVK MX JQT QNUZKL MX U JOKLGJPH [ zQOGOT ` PKH Y ^ GOF
`RKV LKWMLV HOLNWONLK Y WJQQMO FJQVPK HNWF WJHKH [
EFK HOJQVJLV JIILMJWF GQ LKPJOGMQJP VJOJZJHKH GH OM
ILMbGVK J ���� 
 �o XML KJWF WJHK ^FKLK UNPOGIPK ` PPKLH
JLK IMHHGZ PK [ j PGQs ` PK WMQHGHOH MX O^M WMPNUQH MQPTY
MQK GVKQOGXT GQS OFK KQOGOTY OFK MOFKL GVKQOGXTGQS OFK
` PPKL |OFK QJU K MX OFK JOOLGZNOK GH ILMbGVKV GQ OFK
`LHO PGQK MX OFK ` PK Y HKK `SNLK Ë� [

\K JLK J^JLK OFJO OFK JZMbK HI KWG`WJOGMQ LKILKH_
KQOH JQ GUIMbKLGHFKV bGK^ MX LKPJOGMQJP VJOJZJHKH [
q JQT LKPJOGMQJP VJOJZJHKH ILMbGVK XJL UMLK OFJQ
HGUIPK KQOGOT JQV PGQs ` PKH [ tM^KbKL Y ZT QM U KJQH
JPP LKPJOGMQJP VJOJZJHKH ILMbGVK UMLK OFJQ OFGH Y HM
^K FJbK JVMIOKV OFK PM^KHO WMUUMQ VKQMU GQJOML [
qMHO LKPJOGMQJP VJOJZJHKH WJQ ZK KRIMLOKV GQ J XMLU
^FGWF UKKOH MNL LKaNGLKU KQOH [
� �� �
�� ���	� �
yQ OFK XM PPM^ GQS VGHWNHHGMQ Y ^K ^ GPP NHK OFK XM PPM^ GQS
OKLU GQMPMST ]

! " po�����o] KJWF WMPNUQ MX JQ KQOGOT ` PK VK`QKH
J � po�����o[ �����# � o���� op JQV � ��o JLK OFNH
ILKVGWJOKH GQOLMVNWKV GQ `SNLK Ê [ zJWF PGQs ` PK
JPHM VK`QKH J ILKVGWJOK [

! $ o�lp�] KJWF LM^ MX JQ KQOGOT OJZ PK ILMbGVKH OFKJOOLGZNOKH MX J HGQSPK KQOGOT[ EFK LM^ GH OKLUKV
J po�lp� GQ VJOJZJHK OKLU GQMPMST[

! %���] KJWF KQOLT GQ J LKWMLV VK`QKH ^FJO ^K
WJPP J � ��� JZMNO OFJO KQOGOT[& j XJWO WMQHGHOH MX
OFLKK IJLOH ] GOH � po�����o QJU K Y JQV O^M JLSN_
U KQOH Y ZKGQS OFK KQOGOT MX OFK LKWMLV Y JQV OFK
` PPKL MX OFK HPMO [

! '$ �( ] OFK `LHO JLSNU KQO MX J XJWO Y OFK KQOGOT
OFK XJWO GH JZMNO [

! '$ �) ] OFK HKWMQV JLSNU KQO MX J XJWO Y OFK ` PPKL
MX OFK JOOLGZNOK XML OFK KQOGOT[

* �+ ÐDi	, ie- A�Ð �Ð. CeAiD@ f 	 A�Ð

CAC?C@Ð

j VJOJZJHK GOHKPX HJTH QMOF GQS JZMNO OFK QJONLK MX
OFK WMQOKQOH MX KJWF `KPV GQ OFK VJOJZJHK [ yO U GSFO
Z K J QJUK Y J VJOK Y J ILGWK Y KOW [ ÂGU GPJLPT XML OFK
`KPV PJZ KP ] OFK `KPV PJZ KP QJU KH J LKPJOGMQ ZKO^KKQ
OFK KQOGOT LKILKHKQOKV ZT OFK LKWMLV JQV OFK KQOGOT
LKILKHKQOKV ZT OFK ` PPKL [ tM^KbKL Y ^ GOFMNO XNLOFKL
HIKWG`WJOGMQ Y ^K VM QMO sQM^ ^FJO OFGH LKPJOGMQHFGI
KQOJGPH Y JIJLO XLMU OFK PJZ KP GOHKPX Y K [S [Y /�KHGSQKL ½[

ÅKXMLK ^K WJQ ZKSGQ OM ILMWKHH J VJOJZJHK GQOKPPG_
SKQOPTY ^K QKKV OM VK`QK OFK /HKU JQOGWH ½ MX OFK VJOJ_
ZJHK [ EFGH HKWOGMQ ^ GPP MNOPGQK FM^ OFGH GH VMQK GQ OFK
ywz{ WJHK [ EFKLK FJH ZKKQ HMU K ^MLs MQ JNOMUJOGW
JWaNGHGOGMQ MX VJOJZJHK HKU JQOGWH Y HNWF JH GQ OFK WMQ_
HOLNWOGMQ MX OJRMQMU GKH MX VMU JGQ KQOGOT OTI KH |HKK
� JPK KO JP [ |¿ÄÄÆ� XML GQHOJQWK� [ tM^KbKL Y GO GH VGu _
WN PO OM I KLXMLU OFGH ILMWKHH LKPGJZ PT JQV GQ J VMUJGQ_
GQVKI KQVKQO U JQQKL Y HM ^K FJbK QMO JOOKUIOKV OM
GQ OF GH WJHK [ EFK HI KWG` WJOGMQ MX VMU JGQ HKU JQOGWH
GH HOGPP J U JQNJP ILM WKHH ^FGWF FJH OM ZK NQVKLOJsKQ
OM PGQs J VJOJZJHK OM OFK OKRO SKQKLJOML [

EM NHK J VJOJZJHK XML SKQKLJOGMQ Y JVVGOGMQJP GQ_
XMLU JOGMQ MX HKbKLJP sGQVH QKKVH OM Z K ILMbGVKV ]
¿[ ��� l�l� �� lp� �������l� ] HNIIPTGQS MX OTIKH XML

KJWF VJOJZJHK KQOGOTY JQV MLSJQGHJOGMQ MX OFKHK
OTI KH GQOM OJRMQMU GKH �

Ê [ ��� l�l� �� �o� �
 ����l�] HI KWGXT GQS FM^ KJWF VM_
U JGQ OTIK GH PKR G`KV �

Ë [ � ��� ��� o l� ���p��0�o 
 � �op�] OKPPGQS OFK HTHOKU
OM KRIKWO OFK ` PPKL MX J LKWMLV HPMO OM Z K JQ
KQOGOT_GV Y J HOLGQS Y J VJOK Y KOW [

Ì [ � l� ��� ��� o �� o��
 ����l�] HI KWGXT GQS ^FJO VM_
U JGQ OTIK OFK HPMO ` PPKL WJQ ZK JHHNU KV OM ZK [

zJWF MX OFKHK JHI KWOH MX VMU JGQ HI KWG`WJOGMQ ^ GPP
Z K ZLGK¼T VKHWLGZKV ZKPM^ [
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¾GSNLK Ê ] j ÂJUIPK XLMU JQ zQOGOT ` PK
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¾GSNLK Ë ] j ÂJUIPK XLMU J wGQs `PK
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¾GSNLK Ì ] �K`QGQS EJRMQMU GW ÈQM^ PKVSK

Q �� �RS���� �T U � R���R����
ywz{ LKaNGLKH OFJO OFK KQOGOGKH MX OFK VMU JGQ JLK ML_
SJQGHKV NQVKL J VMUJGQ OJRMQMUT[ EFK NHKL VK`QKH
J ZJHGW OTI K |K [S [Y V om o� �op�� Y JQV OFKQ VK`QKH OFK
HNZ_OTI KH MX OFK ZJHGW_OTI K Y JQV IKLFJIH XNLOFKL HNZ_
WPJHHG`WJOGMQ [ ¾ GSNLK Ì HFM^ H OFK PGHI XMLU H VK`QGQS
J ZJHGW OTI K GQ OFK » K^KPPKLT VMU JGQ Y JQV OFK HNZ_
WPJHHG`WJOGMQ MX OF GH OTIK [ EFK ZJHGW OTI K GH JPHM
U JIIKV MQOM J OTIK |ML HKO MX OTIKH� GQ OFK WMQWKIO
MQOMPMST NHKV XML HKQOKQWK SKQKLJOGMQ Y J bKLHGMQ MX
�KQUJQ ½H WIIKL qMVKP |ÅJOKU JQ Y ¿ÄÄ� � [ EFGH JP_
PM^ H OFK HKQOKQWK SKQKLJOML OM LKJHMQ JZMNO OFK MZ_
» KWOH GO KRILKHHKH [

EJRMQMU GW MLSJQGHJOGMQ GH GUIMLOJQO XML HKbKLJPLKJHMQH Y GQWPNVGQS JUMQS MOFKLH ]
¿[ ��� po����� �� ����o�] KJWF OTIK WJQ ZK LKPJOKV OM

PKR GWJP GOKU H OM NHK OM KRILKHH OFJO OTI K |K [S [Y
PGQsGQS OFK OTI K �pll�k OM J OFK PKR GWJP GOKU XML
XZLMM WFY [ yX QM PKR GWJP GOKU GH VK`QKV XML J OTI K Y
J PKRGWJP GOKU JHHMWGJOKV ^ GOF HMU K HNIKL_OTI K
WJQ ZK NHKV GQ HOKJV [ rOFKL JHI KWOH MX OFK KR_
ILKHHGMQ MX KQOGOGKH U JT VKIKQV MQ OFK WMQWKI_
ONJP OTIK Y XML GQHOJQWK ILMQMU GQJPGHJOGMQ Y VKGR GH
|K [S [Y U JHH ML WMNQO KQOGOGKH� Y KOW [

Ê [ �0�� lp���� }�� opo��o� ��� �o�op�������l��]
ywz{ JPPM^ H OFK NHKL OM JHHKLO SKQKLJPGHJOGMQH
JZMNO OTI KH Y K [S [Y OFJO jLOH JQV ÀLJXOH » K^KPPKLT
OKQVH OM Z K UJVK NHGQS KQJUKP |HKK HKWOGMQ Í [Ì� [
EFK OTIK FGKLJLWFT GH NHKV OM WFKWs ^FKOFKL J
IJLOGWNPJL SKQKLJPGHJOGMQ GH JIILMILGJOK XML JQT
SGbKQ GQHOJQWK [

EFK KJLPGKL bKLHGMQ MX ywz{ Y yPKRÊ [� Y JPPM^KV OFK
XNPP LKILKHKQOJOGMQJP IM^KL MX OFK ÂTHOKU GW XMLU JP_
GHU XML LKILKHKQOGQS VMU JGQ OJRMQMU GKH Y GQWPNVGQS
WLMHH_WPJHHG` WJOGMQ Y JQV UNPOGIPK GQFKLGOJQWK |ZMOF
VGH» NQWOGbK JQV WMQ»NQWOGbK� [ tM^KbKL Y MNL KRIKL_
GKQWKH ^ GOF QMQ_PGQSNGHOH OLTGQS OM VK`QK VMU JGQ
UMVKPH HFM^KV NH OFJO OFK UMLK HWMIK XML KRILKH_
HGMQ Y OFK UMLK VGLKWOGMQ ^JH QKKVKV [ \K OFNH HGU _
IPG`KV OFK XMLU JPGHU Y ZT LKaNGLGQS OJRMQMU GKH OM Z K
HGUIPK Y ^ GOF QM WLMHH_WPJHHG`WJOGMQ ML UNPOGIPK GQFKL_
GOJQWK [ \K XKPO OFJO OFK U GQML PMHH MX KRILKHHGb GOT^JH ^KPP ZJPJQWKV ZT OFK SJGQ GQ HGUIPGWGOT XML VM_
U JGQ VKbKPMI KLH [
Q �� ��Z 
 �
S �[TR����
EM KRILKHH KJWF VJOJZJHK KQOGOTY GO GH KHHKQOGJP OM Z K
JZ PK OM U JI XLMU GOH VK`QKV OTIK Y OM J QMNQ OM NHK
GQ J LKXKLLGQS KRILKHHGMQ Y K [S [Y �k �� �pll�k [

yPKR WMU KH ^ GOF J ZJHGW PKRGWMQ JPLKJVT ILMbGVKV YWMbKLGQS OFK WMUUMQPT MWWNLLGQS ^MLVH [ zJWF KQOLT
VK`QKH OFK HTQOJWOGW JQV UMLIFMPMSGWJP GQXMLU JOGMQ
LKaNGLKV XML HKQOKQWK SKQKLJOGMQ [ ¾ML OFKHK GOKU H Y
OFK VMU JGQ VKbKPMIKL QKKVH OM ILMbGVK J HGUIPK U JI_
IGQS XLMU VMUJGQ OTIK OM PKR GWJP GOKU Y XML GQHOJQWK Y
OFK XMPPM^ GQS PGHI XMLU HIKWG`KH OFJO OFK VMU JGQ OTIK
�l����l� HFMNPV Z K PKRG`KV ZT OFK PKR GWJP GOKU ^FMHK
GV GH �l����l���l0�]

\]^_ `ab ]cdef `cg ]cdef `cghgcig j
¾ML OFMHK PKR GWJP GOKU H QMO JPLKJVT VK`QKV Y OFK VM_

U JGQ VKbKPMI KL QKKVH OM ILMbGVK GQ JVVGOGMQ PKR GWJP
GOKU VK`QGOGMQH XML OFK QMNQH KRILKHHGQS OFK OTI KH
GQ OFKGL VMU JGQ [ j OTIGWJP KQOLT FJH OFK XMLU HFM^Q
GQ `SNLK Í [
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¾GSNLK � ] ÂIKWGXT GQS ¾GKPV ÂKU JQOGWH

Q �� � R�R ��Z 
 � � � 	�� � �		
��
zJWF `KPV GQ J VJOJZJHK LKWMLV WMQOJGQH J HOLGQS MX
WFJLJWOKLH [ yO GH QMO WPKJL ^FKOFKL OF GH HOLGQS GH JQ
GVKQOG`KL XML JQMOFKL VMUJGQ KQOGOTY J HOLGQS |K [S [Y
HMU KMQK ½H HNLQJU K� Y J VJOK Y J QNUZKL Y J OTI K GQ
OFK OTI K FGKLJLWFTY KOW [

ywz{ LKaNGLKH Y XML KJWF KQOGOT ` PK Y J HOJOKU KQO JH
OM FM^ OFK `KPV ` PPKLH HFMNPV ZK GQOKLILKOKV [ ÂKK
`SNLK � XML JQ KRJUIPK [

ÂMU K HI KWGJP ` PPKL OTI KH FJbK ZKKQ ILMbGVKV OM
XJWGPGOJOK OFK GUIMLO MX HOLNWONLKV VJOJ OTI KH [ EFGH
GQWPNVKH ZMOF ����o JQV ���� o���l� GQ OFK WNLLKQO
KRJUIPK [ ÂI KWGJP WMVK FJH ZKKQ ^LGOOKQ OM WMQbKLOOFK ` PPKLH MX OFKHK HPMOH GQOM ywz{ MZ» KWOH [ rOFKL
HIKWGJP ` PPKL OTIKH JLK ZKGQS JVVKV JH QKKVKV [
Q �Q � �� R �� ��Z 
 � � � 	�� � �		
��
EFK �o� �� po�����o XMLU JPPM^ H OFK VMU JGQ VKbKPMIKLOM HOJOK ^FJO OTIK OFK ` PPKLH MX J IJLOGWNPJL `KPV
HFMNPV ZK [ EFGH QMO MQPT JPPM^ H XML OTI K WFKWsGQS Y
ZNO JPHM JPPM^ H OFK OTIK MX JQ KQOGOT OM ZK GQXKLLKV
GX QMO MOFKL^ GHK ILMbGVKV [ ¾ML GQHOJQWK Y ZT JHHKLO_
GQS OFJO ` PPKLH MX OFK " ���o `KPV HFMNPV MX OTIK ����Y
OFK HTHOKU WJQ GQXKL OFJO XwMQVMQY GH J WGOT KbKQ GX
wMQVMQ GOHKPX FJH QM VJOJZJHK LKWMLV [ ÂKK `SNLK É [
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¾GSNLK Æ ] ÂGUIPK ¾JWO zRILKHHGMQ

Q �
 ���� R��
\ GOF »NHO OFGH UNWF HKU JQOGWH HIKWG`KV Y ywz{ WJQ
SKQKLJOK bKLT IMML OKROH Y ZNO OKROH ^FGWF WMQbKTOFK WMQOKQO MX OFK VJOJZJHK LKWMLVH [ yQ OFK QKRO
HKWOGMQ Y ^K ^ GPP MNOPGQK OFK KROKQHGMQH OM OFK VMU JGQ
HKU JQOGWH ^FGWF JLK QKKVKV OM GUILMbK OFK aNJPGOT
MX OFK OKRO ILMVNWKV ZT ywz{ [
� 
�AÐegie- 
 f. Cie �Ð. CeAiD@ 	fB

d.+Bf�Ðg �Ð�A �hCÑiA,
ÂM XJL ^K FJbK VGHWNHHKV MQPT OFK HGUIPKHO PKbKP MX
VMUJGQ HKU JQOGWH Y ^FGWF JPPM^ H J XJGLPT VGLKWO KR_
ILKHHGMQ MX VMU JGQ GQXMLUJOGMQ [ ywz{ JPPM^ H OFK
VMUJGQ VKbKPMI KL OM ILMbGVK JVVGOGMQJP VMU JGQ HK_
U JQOGWH OM GUILMbK OFK aNJPGOT MX OFK OKRO [

 �� �SZ�
����� � � �RT��
WQPKHH OMPV MOFKL^ GHK Y ywz{ ^GPP KRILKHH KJWF XJWO GQ
J HGUIPK LKSN PJL XMLU Y HNWF JH �k o �o���� op l� �k ��
�pll�k �� �o���o � � � ��� Y N HGQS J OKUIPJOK XMLU � ]
��^ ���^� `def^� ca �^gf `fbh^_��^��`cg�

`� �a `]]^�h^_��^��`cg� �
tM^KbKL Y J OKRO WMQHGHOGQS HMPKPT MX WPJNHKH MX OFGH

XMLU GH NQQJONLJP Y JQV VKIKQVH MQ OFK ILKVGWJOK PJ_
Z KP ZKGQS JIILMILGJOK OM OFK OJHs |PJZ KPH PGsK � ��o����
^ GPP ILMVNWK QMQHKQHK HKQOKQWKH� [

EM ILMVNWK Z KOOKL OKRO Y ywz{ WJQ ZK OMPV FM^
OM KRILKHH XJWOH [ EFK VMU JGQ VKbKPMI KL WJQ ILMbGVKJQ MIOGMQJP HPMO OM OFK �o� �� po�����o XMLU JH HFM^Q
GQ `SNLK Æ [ EFK KRILKHHGMQ HI KWG` WJOGMQ `LHO MX JPP
VK`QKH ^FGWF bKLZ OM NHK GQ OFK KRILKHHGMQ [ ÅT VK_
XJN PO Y OFK j�Ç ¿ KPKU KQO GH U JIIKV MQOM OFK ÂNZ_
» KWO Y JQV OFK j�ÇÊ MQOM OFK rZ» KWO [ � KXJNPO bJP_NKH JLK JHHNU KV XML OKQHK Y U MVJPGOTY IMPJLGOTY bMGWK Y`QGOKQKHH Y aNJQOG`WJOGMQ Y KOW [Y NQPKHH MOFKL^ GHK HI K_
WG`KV [ ÂM Y NHGQS OFK JZMbK KRILKHHGMQ HIKWG`WJOGMQ Y
OFK ÀPJHH XJWO MX J » K^KP ^MNPV ZK KRILKHHKV ZT J
WPJNHK PGsK ] �k �� ��o� �� � �pll�k [

EM ILMVNWK PKHH HOJQVJLV KRILKHHGMQH Y ^K QKKV OM
UMVGXT HMU K MX OFK VKXJNPOH [ j UMLK WMUIPKR KR_
ILKHHGMQ HIKWG`WJOGMQ GH HFM^Q GQ `SNLK Ä Y ^FGWF
^MNPV LKHNPO GQ OFK KRILKHHGMQ HNWF JH ] %lp � 0p�k op��� lp� ���l� # �oo ~ ��op�� ��� �o �0 ��o � l �  )!]

" ����¬ ¡¢ �����¤�� ¦��� «�� �­ � ��­�«�¦ ���������� ¦�¨ ©���¦� ­��¨ ¦�� ±#$ �³ �§�¦�¨ %&��� �¦ �� ¡£ º''() ¡ �� �����©�«� �������� �­ ���� £ ��� ­�¥¦� ¤��� ��������� �§ ­«�� *�¶ ����������� ����¤ ¡
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¾GSNLK Ä ] qMLK ÀMUIPKR ¾JWO zRILKHHGMQ

EFK KRILKHHGMQ XMLU GH NHKV OM WMQHOLNWO J IJL_
OGJP HTQOJWOGW HI KWG` WJOGMQ Y ^FGWF GH OFKQ WMUIPKOKV
NHGQS OFK HKQOKQWK SKQKLJOGMQ UMVNPK MX OFK \jÇ
HKQOKQWK SKQKLJOML |r ½�MQQKPP Y ¿ÄÄ� � [

\ GOF OFK PKbKP MX VMU JGQ HKU JQOGWH HIKWG`KV HM
XJL Y ywz{ GH JZPK OM ILMVNWK OKROH HNWF JH OFK O^M ZK_
PM^ Y ^FGWF ILMbGVKH JQ GQGOGJP IJSK VKHWLGZGQS VJOJ_
ZJHK KQOGOT ÅWv�� � ¿Y JQV OFKQ J HNZHKaNKQO IJSK
^FKQ UMLK GQXMLUJOGMQ ^JH LKaNKHOKV |OFGH XLMU OFK
�KLHMQQKP VMU JGQ |vM^ HMQ Y ¿ÄÄÄ�� ]

! �R 
 � ] ' ��� � 0��� �� �l���o� �� pll� % (#mk ��k �� �� � l0�k � p��� o � � o �o��0po� � �l0p�o
��� �o� ' �����o� '0�l� ��o� $ o��l���� ��� �� ��
�k o }�����0�o � lp $ o� po�o� ����l� ��� $ o��l���� �
� o �� �k o � o�� l� � �����l� ��� �� � � pl� o��lp �

! �R 
 � ] ' � ��po��� � o� ��l�o�# ' ��� � 0��� �o��
�0po� '�����o� '0�l� ��o� $ o��l���� � ''$ ��
�o��0po� �l �� � ��� ' }� �

EFGH KRILKHHGMQ HI KWG` WJOGMQ XMLU FJH Z KKQ VK_
HGSQKV OM PGU GO OFK PGQSNGHOGW HsGPPH QKKVKV XML VMU JGQ
VKbKPMI KLH ^MLsGQS ^ GOF OFK HTHOKU [ ÇGbKQ OFJO OFK
VMUJGQ VKbKPMI KLH U JT ZK UNHKNU HOJx Y QMO WMU _
INOJOGMQJP PGQSNGHOH Y OF GH GH QKWKHHJLT[ EFK QMOJOGMQ
FM^KbKL JPPM^ H XML J ^ GVK LJQSK MX PGQSNGHOGW KRILKH_
HGMQH GX OFK XNPP LJQSK MX IJLJU KOKLH JLK NHKV [

 �� � �
� ��RZ����
EM KQJZPK OFK HTHOKU OM JVJIO GOH WMQOKQO OM OFK
OTIK MX NHKL Y OFK VMU JGQ VKbKPMI KLH WJQ JHHM WGJOK
GQXMLU JOGMQ ^ GOF KJWF ILKVGWJOK GQVGWJOGQS OFK HTH_
OKU ½H bGK^ MX OFK ILKVGWJOK ½H GQOKLKHO Y GU IMLOJQWK Y
KOW [Y OM OFK NHKL [ EFGH GQXMLU JOGMQ GH JVVKV OM OFK
�o� �� po�����o XMLU Y JH HFM^Q GQ `SNLK ¿� [

EFK NHKL JQQMOJOGMQH JPPM^KV ZT ywz{ GQWPNVK ]
¿[ }� �opo��] FM^ GQOKLKHOGQS VMKH OFK HTHOKU »NVSK

OFK GQXMLUJOGMQ OM Z K OM OFK NHKL �
Ê [ }�� lp����o] FM^ GUIMLOJQO GH GO OM OFK HTHOKU

OFJO OFK NHKL LKJVH OFK GQXMLU JOGMQ �
Ë [ ' ���� �����l� ] OM ^FJO VKSLKK VMKH OFK HTHOKU

»NVSK OFK NHKL OM JPLKJVT sQM^ OFK GQXMLU JOGMQ �

*+,-.6>,+2304, C,12P:,>
���
72968>40: 3, **,O6,>4 �	 N *+,-0@=4 
 N *3?2=+ �NN
72:4,>,14 **,O6,>4 �	 N *+,-0@=4 
 N *3?2=+ � NN
701129 2=0428: **,O6,>4 	 N *+,-0@=4 	 N *3?2=+ 	 NN
701129 .>04, **,O6,>4 �N *+,-0@=4 �N *3? 2=+ 	 ��NNN

¾GSNLK ¿� ] ÂI KWGXT GQS W HKL �JLJU KOKLH

Ì [ ' ���� �����l� $ ��o] tM^ aNGWsPT VMKH OFK HTH_
OKU ZKPGKbK OFK NHKL ^ GPP JZHMLZ OFK GQXMLU JOGMQ
^FKQ ILKHKQOKV |GH MQK ILKHKQOJOGMQ KQMNSF
� [

EFGH GQXMLU JOGMQ GQ¼NKQWKH ^FJO WMQOKQO ^ GPP Z K
KRILKHHKV OM J IJLOGWN PJL NHKL Y JQV GQ ^FJO ML_
VKL |UMLK LKPKbJQO MQ KJLPGKL IJSKH� [ yQXMLU JOGMQ
JPLKJVT JHHGU GPJOKV ^ GPP QMO ZK VKPGbKLKV Y KRWKIO
^FKQ LKPKbJQO XML MOFKL INLIMHKH |K [S [Y ^FKQ LKXKL_
LGQS OM OFK KQOGOT � [ yX QM JQQMOJOGMQH JLK ILMbGVKV YQM NHKL WNHOMU GHJOGMQ ^ GPP M WWNL [

EFK bJPNKH GQ ywz{ ½H NHKL UMVKPH FJbK Z KKQ HKO
GQONGOGbKPT ZT OFK GUIPKU KQOKLH [ \ FGPK GVKJPPT OFKHK
bJPNKH ^MNPV ZK VKLGbKV OFLMNSF NHKL HONVGKH Y MNL
INLIMHK ^JH INLKPT OM OKHO OFK JVJIOGbK UKWFJQGHU Y
JQV VKUMQHOLJOK OFJO GO ^MLsH [ \K PKJbK OFK VKbKP_MIUKQO MX LKJP NHKL UMVKPH XML PJOKL ^MLs [

ywz{ FJH MIOKV MNO MX NHGQS JVJIOGbK NHKL UMVKP_
PGQS Y ^FKLKZT OFK NHKL UMVKP JOOLGZNOKH JLK JVJIOKV
JH J LKHNPO MX MZHKLbKV NHKL WFMGWKH GQ OFK ^KZ GQOKL_
XJWK [ \K PKJbK OFGH XML XNONLK LKHKJLWF [

 �� ���ZR������
\FKQ VKHWLGZGQS JQ MZ» KWO Y GO HKKU H HMU KOGU KH NHK_
XNP OM WMUIJLK GO OM HGU GPJL JLOGWPKH JPLKJVT HKKQ [
\ GOF HU JPP JVVGOGMQ OM OFK VMU JGQ HIKWG`WJOGMQ Y
ywz{ WJQ WMUIJLK GOKU H |JQ KROKQHGMQ ZT qJLGJ q G_
PMHJbP» KbGW� Y JH VKUMQHOLJOKV GQ OFK XM PPM^ GQS OKRO ]

�k �� ��o� �� ���l � �pll�k � ~ �� o �k o � po� ��
l0� ��o� # �� m�� �o����o� �� � ��� � � lm �
o�op# �� ��� op� � pl� �k o � po� �l0� ��o� ��
�k �� �� �� � ��o l� � l�� ��� o��� o�# mk ��o
�k o � po��l0� �pll�k m�� � ��o l� ����op ���
o��� o��

¾ML ywz{ OM ILMIKLPT WMUIJLK O^M KQOGOGKH Y GO
QKKVH OM sQM^ FM^ OFK bJLGMNH JOOLGZNOKH MX OFK KQ_
OGOT WJQ ZK WMUIJLKV |QMU GQJP Y MLVGQJP Y HWJPJL Y KOW [� [
jSJGQ Y GQXMLU JOGMQ WJQ ZK JVVKV OM OFK �o� �� po�����o
XML KJWF ILKVGWJOK OM VK`QK GOH HWJPK MX WMUIJLJZ GP_
GOT[ ÂKK q GPMHJbP» KbGW |¿ÄÄÉ� JQV |¿ÄÄÄ� XML UMLK VK_
OJGP [ ¾ GSNLK ¿¿ HFM^ H OFK JVVGOGMQH XML OFK � KHGSQKL
ILKVGWJOK [ ÀMUIJLGHMQH GQOLMVNWK HKbKLJP �ÂE LK_
PJOGMQH OM OFK OKRO HOLNWONLK Y GQWPNVGQS p����l� �p���#
p������ ���p��� JQV p���mk opo��[
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¾GSNLK ¿Ê ] ÂIKWGXT GQS ÇKQKLJPGHJOGMQH


 �Q �
�
�R 	��R�����
\K XMNQV GO N HKXNP OM JPPM^ XJWOH JZMNO SKQKLJP OTI KH
MX KQOGOGKH OM Z K JHHKLOKV Y XML GQHOJQWK Y OFJO jLOH JQV
ÀLJXOH » K^KPPKLT OKQV OM Z K U JVK MX KQJU KP [ EFKHK
SKQKLJPGHJOGMQH WJQ OFKQ ZK NHKV OM GUILMbK OFK aNJP_
GOT MX OKRO Y ILMVNWGQS MZ» KWO VKHWLGIOGMQH JH GQ OFK
XMPPM^ GQS ]

�k �� �pll�k �� �� �k o ' p�� ��� �p�� �� ��� �o �
' p�� ��� �p�� �� V om o�� �o�� �l �o � ��o l�
o��� o�� � lm o�op# �k �� l�o �� �l��

EFKHK SKQKLJPGHJOGMQH JLK VK`QKV NHGQS �o� o�����o
��� ������l� n HGU GPJL OM OFK NHNJP GUIPGWJOGMQ Y ZNO
^MLsGQS GQ OKLU H MX � om Y � ���Y ML � l�� LJOFKL OFJQ
�� � ML �l�o[ EFKT JLK KQOKLKV GQ J XMLU VKLGbKVXLMU `LHO MLVKL ILKVGWJOK WJPWNPNH Y XML GQHOJQWK Y HKK
`SNLK ¿Ê ^FGWF HIKWG`KH OFJO UMHO jLOH JQV ÀLJXOH
» K^KPPKLT NHKH KQJU KP [

ywz{ `QV KJWF GQ HOJQWK ^FGWF U JOWFKH OFK SKQ_
KLJP OTI K |GQ OFGH WJHK Y GQHOJQWKH MX OTI K V om o� �op�
^FGWF FJbK ' p�� ��� �p�� �� GQ OFK ��� �o LMPK � [ yX
OFK XJWO JZMNO OFK SKQKLGW MZ» KWO FJH J WMLLKHIMQV_
GQS XJWO MQ OFK GQHOJQOGJP MZ» KWO Y JQ o� o�� ��
 ����l�
LKPJOGMQ GH JHHKLOKV ZKO^KKQ OFK XJWOH [ rOFKL^ GHK Y
J �l��o���l� LKPJOGMQ GH JHHKLOKV [ ÂKK ÈQMOO KO JP [
|¿ÄÄÉ� XML UMLK VKOJGPH MQ OFGH ILMWKVNLK [
� �h.. CB,
\FGPK MZHKLbGQS IKMIPK OLTGQS OM WMQbKLO JQ KJLPGKL
ywz{ HTHOKU OM J QK^ VMU JGQ Y ^K QMOKV OFK VGu _
WN POT OFKT FJV [ EM JbMGV OFKHK ILMZPKU H Y ^K NQVKL_
OMMs OM LK_GUIPKU KQO OFK VMU JGQ HI KWG` WJOGMQ JH_
I KWOH MX ywz{ OM HGUIPGXT OFK OJHs [

EM^JLVH OFGH KQV Y ^K FJbK XMPPM^KV J QNUZKL MX
HOKIH [ ¾ GLHOPTY ^K LKWMQHOLNWOKV ywz{ OM ZK VMU JGQ

_ EJRMQMU GKH rÅwyÇjEr��
_ wKR G`WJOGMQ MX ETIKH
_ ¾ GPPKL �MU JGQ ETIK yQXMLU JOGMQ
_ ¾GPPKL � JOJ ETIK yQXMLUJOGMQ
_ � LKVGWJOK zRILKHHGMQ r�Eyrvjw
_ ÀMUIJLGHMQ yQXMLUJOGMQ
_ ÇKQKLJPGHJOGMQH
_ W HKL jQQMOJOGMQH

¾GSNLK ¿Ë ] rZPGSJOMLT JQV rIOGMQJP ÂOKIH GQ �MU JGQ
ÂIKWG`WJOGMQ

GQVKI KQVKQO Y ^ GOF JPP VMU JGQ GQXMLU JOGMQ VK`QKV GQ
VKWPJLJOGbK LKHMNLWK ` PKH [ EFGH UKJQH OFJO VMU JGQ
VKbKPMI KLH VM QMO FJbK OM VKJP ^ GOF WMVK [

ÂKWMQVPTY ^K ZNGPO GQOM ywz{ OFK JZGPGOT OM GUIMLO
KQOGOT VK`QGOGMQH VGLKWOPT XLMU J LKPJOGMQJP VJOJZJHK
|JPOFMNSF ^ GOF HMU K LKHOLGWOGMQH JH OM GOH XMLU � [

j VJOJZJHK ZT GOHKPX VMKH QMO ILMbGVK KQMNSF GQ_
XMLU JOGMQ OM ILMVNWK OKRO [ �MU JGQ HKU JQOGWH GH LK_
aNGLKV [ \K FJbK ILMbGVKV J HTHOKU MX GQWLKU KQOJP
HIKWG`WJOGMQ MX OFGH HKU JQOGWH ^FGWF JPPM^ H J VMU JGQ
VKbKPMI KL OM FMMs NI J VTQJU GW FTIKLOKRO GQOKLXJWK
OM J LKPJOGMQJP VJOJZJHK aNGWsPTY JPOFMNSF ILMVNWGQS
IMML aNJPGOT OKRO [ q GQGU JPPTY OFK HTHOKU LKaNGLKH
J VMU JGQ OJRMQMUTY GQXMLUJOGMQ MQ PKR G`WJOGMQ MX
OTIKH Y JQV HIKWG`WJOGMQ MX OFK VJOJ OTI K MX KJWF LK_
WMLV `KPV [

jVVGOGMQJP KxMLO WJQ OFKQ GUILMbK OFK aNJPGOT MX
OKRO NI OM J aNGOK LKJHMQJZPK PKbKP [ EFK JVVGOGMQJP
GQXMLU JOGMQ WJQ GQWPNVK ] HI KWG`WJOGMQ MX ILKVGWJOK
KRILKHHGMQ Y JQV HI KWG`WJOGMQH HNIIMLOGQS WMUIJLGH_
MQH Y NHKL JVJIOGMQ Y JQV SKQKLJPGHJOGMQH [

¾GSNLK ¿Ë HNUUJLGHKH OFK MZ PGSJOMLT JQV MIOGMQJP
HOKI H GQ VMUJGQ HIKWG`WJOGMQ GQ ywz{ [

ÂGUIPGXTGQS OFK VMU JGQ HIKWG`WJOGMQ OJHs GH J QK_
WKHHGOT JH OKRO SKQKLJOGMQ HTHOKU H UMbK MNOHGVK MX
LKHKJLWF PJZH JQV GQOM OFK LKJP ^MLPV Y ^FKLK OFK
VMUJGQ VKbKPMI KL U JT QMO Z K J WMUINOJOGMQJP PGQ_
SN GHO Y ZNO J UNHKNU WNLJOML Y IKLHMQQKP Mu WKL ML
^ GQK HJPKHU JQ [ \K FJbK OLGKV OM OJsK J HOKI OM^JLVH
U JsGQS OFKGL OJHs KJHGKL [
Ï Ð	ÐBÐeDÐ@
ÇJGP jQVKLHMQ JQV EGU ÅLJVHFJ^ [ ¿ÄÄÆ [ }~�� �

�k o �� �o� ��� o� � ���o� ���� o�� �lpop � ��� op�o� �o l�
� 0 ������ � � o� l���p��lp � lp �k o �lp������l� � l�
����[ yQOKLQJP �KIMLO Y jLOG`WGJP yQOKPPGSKQWK jI_
IPGWJOGMQH yQ HOGONOK Y WQGbKLHGOT MX zVGQZNLSF [

y [ jQVLMNOHMIMNPMH Y Ç [� [ � GOWFGK Y JQV � [ EFJQGHWF [
¿ÄÄÍ [ vJONLJP PJQSNJSK GQOKLXJWKH OM VJOJZJHKH _
JQ GQOLMVNWOGMQ [ � ��0p� � ~���0�� o ��� �� oop��� Y ¿
|¿� ]ÊÄnÆ ¿[ÁMFQ ÅJOKU JQ [ ¿ÄÄ� [ WIIKL UMVKPGQS ] MLSJQGÔ_
GQS sQM^ PKVSK XML QJONLJP PJQSNJSK ILMWKHHGQS [
yQ " pl�oo���� � l� �k o % �� �k }� �op����l�� � �lp� �
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�k l� l� � ��0p�� ~���0�� o �o�op���l�Y � GOOH_
ZNLSF Y ÁNQK [

� KQGH ÀJLWJSQM JQV wGVG» J yMLVJQHsJ» J [ ¿ÄÄË [ ÀMQ_
OKQO VKOKLU GQJOGMQ JQV OKRO HOLNWONLGQS ] O^M GQ_
OKLLKPJOKV ILM WKHHKH [ yQ tKPUNO tMLM WKs JQV q G_
WFJKP �M Ws Y KVGOMLH Y � om �l��o� �� �� � ��0p�� ~���
�0�� o �o�op���l�Y ÀMUUNQGWJOGMQ GQ jLOG`WGJP
yQOKPPGSKQWK ÂKLGKH Y IJSKH ¿� n Ê� [ � GQOKL ] wMQVMQ [

�MZKLO �JPK Y ÂOKIFKQ Á ÇLKKQ Y q JLGJ q GPMHJbP» KbGW YÀ �KWGPK �JLGH Y ÀMLQKPGJ �KLHIMML Y JQV ÂJQVLJ \ GP_
PGJU H [ ¿ÄÄÆ [ EFK LKJPGOGKH MX SKQKLJOGQS QJONLJP
PJQSNJSK XLMU VJOJZJHKH [ yQ " pl�oo����� l� �k o
((�k '0��p� ���� �l�� � �l�� opo��o l� ' p��
 ��� � }��
�o� ��� o� �oY ÅLGHZJQK Y jNHOLJPGJ Y ¿Ë_ ¿É ÁNPT[

j PGHOJGL ÈQMOO Y q GWFJKP r ½�MQQKPP Y ÁMQ rZKLPJQVKL Y
JQV ÀFLGH q KPPGHF [ ¿ÄÄÉ [ � KXKJHGZPK LNPKH GQ WMQ_
OKQO HKPKWOGMQ JQV OKRO HOLNWONLGQS [ yQ " pl�oo���� �
l� �k o !�k � 0pl� o�� �lp��k l� l� � ��0p�� ~���
�0�� o �o�op���l�Y ÇKLFJLV_q KLWJOML WQGbKLHGOTY
�NGHZNLS Y ÇKLU JQTY q JLWF ÊÌ _ Ê� [

ÀFLGH q KPPGHF Y q GWs r ½�MQQKPP Y ÁMQ rZKLPJQVKL Y JQV
jPGHOJGL ÈQMOO [ ¿ÄÄÆ [ jQ JLWF GOKWONLK XML MIIML_
ONQGHOGW OKRO SKQKLJOGMQ [ yQ " pl�oo���� � l� �k o
� �� �k }� �op����l��� �lp��k l� l� � ��0p�� ~���
�0�� o �o�op���l�Y v GJSJLJ_MQ_OFK_wJsK Y rQOJLGM Y
ÀJQJVJ [

q JLGJ q GPMHJbP» KbGW [ ¿ÄÄÉ [ jNSUKQOGQS OFK NHKL ½H
sQM^ PKVSK bGJ WMUIJLGHMQ [ yQ " pl�oo����� l� �k o
!�k }� �op����l�� � �l�� opo��o l� ��op � l�o� ���� Y
IJSKH ¿¿Än ¿Ë� Y ÂJLVGQGJ Y Ê_Í ÁNQK [

q JLGJ q GPMHJbP» KbGW [ ¿ÄÄÄ [ � �� �� ����� �k o �l�
k opo��o l� � o��p�� ��l�� ��� �l�� �p��l� [ �F [� [
OFKHGH Y q JWaNJLGK WQGbKLHGOTY ÂTVQKTY jNHOLJPGJ [

ÂWMOO vM^ HMQ [ ¿ÄÄÄ [ ' ��0 �p��� }~�� � lp � " op�
�l��o� � l� ��� [ tMQMNLH EFKHGH Y jLOG`WGJP yQOKP_
PGSKQWK Y WQGbKLHGOT MX zVGQZNLSF [

q GWFJKP r ½�MQQKPP [ ¿ÄÄ� [ yQINO HIKWG`WJOGMQ GQ OFK
^JS HKQOKQWK SKQKLJOGMQ HTHOKU [ yQ " pl�oo���� � l�
�k o ��k }� �op����l��� �lp��k l� l� � ��0p� � ~���
�0�� o �o�op���l�Y tKLHOUMQWKNR ÀJHOPK Y WÈ Y ¿Ë_
¿Í ÁNQK [
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