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1('26(.$ $� <D�� 1('26(.$ 6� $�� 92/26+.(9,&+ ,� *� 'HIRUPDWLRQ

ZDYHV� DULVLQJ DW ORFDO FKDQJHV LQ PDWHULDO VWUXFWXUH ��������������������������������������������� �

&+$8629 1� *�� 1('26(.$ 6� $�� 3,/,3(1.2 $� 3� ,QWHJUDWHG

HYDOXDWLRQ RI GDPDJH RI GXFWLOH PDWHULDOV XQGHU GLIIHUHQW
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%2,&+8. 2� ,�� =,5.$ $� ,�� 6,&+.2 9� 0� ,QYHVWLJDWLRQ RI WKH VWUHVVHG VWDWH

LQ SODWHV ZLWK FUDFNOLNH GHIHFWV LQ WKH IRUP RI FUDFNV RI D GLIIHUHQW GHSWK ������������ ��

121'(6758&7,9( 7(67,1*

/2%$129 /� 0�� 3,9725$. 9� $�� 2/(,1,. (� 0�� .,<$1(76 ,� 9�

3URFHGXUH� WHFKQRORJ\ DQG LQVWUXPHQWDWLRQ RI VKHDURJUDSKLF

QRQ�GHVWUXFWLYH WHVWLQJ RI PDWHULDOV DQG HOHPHQWV RI VWUXFWXUHV �������������������������� ��

1,.,)25(1.2 =K�� %8/$9,129 $�� <$*(5 9�� 52.6+752 %��
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<$9256.< $� 9�� .,6,/ ,� 6� &RQWDFWOHVV FRQWURO RI WKH FRQGLWLRQ RI LQVXODWLQJ

FRDWLQJ LQ JDOYDQLFDOO\�FRXSOHG SDUDOOHO LQGXVWULDO RLO DQG JDV SLSHOLQHV ����������������� ��

9(1*5,129,&+ 9� /�� =2/27$5(9 6� $�� (%(57 8�� 5('0(5 %��

7,//$. *�5� 7RPRJUDSKLF YLVXDOL]DWLRQ DQG FRQWURO RI SLSH ZDOO WKLFNQHVV E\

OLPLWHG ;� GDWD �������������������������������������������������������������������������������������������������� ��

*$5.$9,, 9� 9�� .$7$62129 <X� $� 8OWUDVRQLF WHVWLQJ RI SLSH ZDOO WKLFNQHVV
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�UG ,QWHUQDWLRQDO 6SHFLDOL]HG ([KLELWLRQ DQG &RQIHUHQFH �1RQ�'HVWUXFWLYH

7HVWLQJ DQG 7HFKQLFDO 'LDJQRVWLFV LQ ,QGXVWU\� ��������������������������������������������������� ��

�WK &RQIHUHQFH RI 7HVWLQJ &HQWHUV RI 8NUDLQH ���������������������������������������������������� ��

8NUDLQLDQ IODZ GHWHFWLRQ H[SHUWV KHOG D FRQIHUHQFH LQ 7XUNH\ ������������������������������ ��

%HVW JUHHWLQJV WR $� 1HGRVHND RQ KLV MXELOHH� ���������������������������������������������������� ��

*25'(/,, 9� ,�� &+(%$1 9� ,� 7R WKH SUREOHP RI FRQWLQXRXV UHJLVWUDWLRQ DQG

GRFXPHQWLQJ RI WKH UHVXOWV RI LQVSHFWLRQ RI UDLOV XVLQJ SOXJ�LQ XOWUDVRQLF IODZ
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(GLWRU�LQ�&KLHI

%� (� 3$721

$� <D� 1HGRVHND �YLFH�FKLHI HG���

9� $� 7URLWVN\ �YLFH�FKLHI HG���

=� $� 0DLGDQ �H[HF� VHFU���

,� 3� %HORNXU� <X� .� %RQGDUHQNR�

9� /� 9HQJULQRYLFK� (� )� *DUI�

$� $� *UX]G� <X� %� 'URERW�

9� ,� ,YDQRY� 2� 0� .DUSDVK�

9� 9� .O\XHY� /� 0� /REDQRY�

$� $� /HEHGHY� 9� .� /HEHGHY�

*� *� /XWVHQNR� 1� 9� 1RYLNRY�

(� 6� 3HUHYHU]HY�

3� 3� 3URNKRUHQNR� 9� 3� 5DGNR�

,� <D� 6KHYFKHQNR�

$� ,� 6WHSDQHQNR� 9� $� 6WUL]KDOR�

$� <D� 7HWHUNR� 9� 1� 8FKDQLQ�

$� )� 8OLWNR� 7� 0� 6KYHWV�

1� 1� =DWVHSLQ�

$� 9� 6KLPDQRYVN\

$GGUHVV�

7KH (� 2� 3DWRQ (OHFWULF

:HOGLQJ ,QVWLWXWH

RI WKH 1$6 RI 8NUDLQH�

�� %R]KHQNR VWU�� ������

.\LY� 8NUDLQH

7HO�� ������� ���w��w���

)D[� ������� ���w��w��� ���w��w��

(�PDLO� MRXUQDO#SDWRQ�NLHY�XD

WWS���ZZZ�QDV�JRY�XD�SZM

6FLHQWLILF HGLWRUV�

1� *� %HO\� $� $� *UX]G

(OHFWURQ JDOOH\�

,� 5� 1DXPRYD� /� 1� *HUDVLPHQNR�

,� 9� 3HWXVKNRY

6WDWH 5HJLVWUDWLRQ &HUWLILFDWH

.9 ���� RI ����������

$OO ULJKWV UHVHUYHG�

7KLV SXEOLFDWLRQ DQG

HDFK RI WKH DUWLFOHV

FRQWDLQHG KHUH LQ DUH

SURWHFWHG E\ FRS\ULJKW�

3HUPLVVLRQ WR UHSURGXFH PDWHULDO

FRQWDLQHG LQ WKLV MRXUQDO

PXVW EH REWDLQHG

LQ ZULWLQJ IURP WKH 3XEOLVKHU�

� 1$6 RI 8NUDLQH� 3:,� ,QWHUQDWLRQDO $VVRFLDWLRQ ½:HOGLQJ�� ����
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)RXQGHUV� 7KH 1DWLRQDO $FDGHP\ RI 6FLHQFHV RI 8NUDLQH 3XEOLVKHU� ,QWHUQDWLRQDO $VVRFLDWLRQ �:HOGLQJ�
7KH (� 2� 3DWRQ (OHFWULF :HOGLQJ ,QVWLWXWH
,QWHUQDWLRQDO $VVRFLDWLRQ �:HOGLQJ�

&RQFHUQLQJ SXEOLFDWLRQ RI DUWLFOHV� VXEVFULSWLRQ DQG DGYHUWLVLQJ� SOHDVH� FRQWDFW WKH HGLWRULDO ERDUG
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£� ¬� ­¾ÐÌË ÏÑÊÃÉ ÍÎÃÂÀÌÏÓÆÐÆÐÚ ÌÁÎÌÊËÙÃ

ÍÃÎÏÍÃÈÐÆÀÙ Î¾ÅÀÆÐÆÝ ÐÃÓËÌÉÌÁÆÆ ÛÉÃÈÐÎÆÕÃÏÈÌÇ

ÏÀ¾ÎÈÆ ÊÃÐ¾ÉÉÌÀ x ÂÃÐÆ×¾ Ð¾É¾ËÐÉÆÀÙÓ ÎÑÏÏÈÆÓ

ÆÅÌ¿ÎÃÐ¾ÐÃÉÃÇ «� «� �ÃË¾ÎÂÌÏ¾ Æ «� ¡� ¯É¾ÀÝËÌÀ¾�

±¿ÃÂÆÐÃÉÚËÙÊ ÍÌÂÐÀÃÎÄÂÃËÆÃÊ ÛÐÌÁÌ Ë¾ÑÕËÌÁÌ

ÍÎÃÂÀÆÂÃËÆÝ ÃÏÐÚ ÐÌÐ ËÃÍÎÃÉÌÄËÙÇ Ò¾ÈÐ� ÕÐÌ ÏÃ�

ÁÌÂËÝ ÏÀ¾ÎÈ¾ ÝÀÉÝÃÐÏÝ ÀÃÂÑ×ÆÊ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÊ

ÍÎÌÔÃÏÏÌÊ ËÃÎ¾ÅØÃÊËÌÁÌ ÏÌÃÂÆËÃËÆÝ ÊÃÐ¾ÉÉÆ�

ÕÃÏÈÆÓ Æ ËÃÊÃÐ¾ÉÉÆÕÃÏÈÆÓ Ê¾ÐÃÎÆ¾ÉÌÀ À Î¾ÅÉÆÕ�

ËÙÓ ÑÏÉÌÀÆÝÓ Æ ÏÎÃÂ¾Ó� ÀÈÉÜÕ¾Ý ÈÌÏÊÆÕÃÏÈÌÃ

ÍÎÌÏÐÎ¾ËÏÐÀÌ Æ ªÆÎÌÀÌÇ ÌÈÃ¾Ë�   ÛÐÌÊ ÌÐÎ¾Ä¾�

ÃÐÏÝ ÅË¾ÕÆÐÃÉÚËÙÇ ÀÈÉ¾Â ÈÌÉÉÃÈÐÆÀ¾ ÆËÏÐÆÐÑÐ¾ Å¾

�� ÉÃÐ ÃÁÌ ÂÃÝÐÃÉÚËÌÏÐÆ�

«¾ ÍÃÎÀÌÊ ÛÐ¾ÍÃ ÏÍÃÔÆ¾ÉÆÏÐ¾ÊÆ ÆËÏÐÆÐÑÐ¾ ¿Ù�

É¾ ÂÌÈ¾Å¾Ë¾ ÍÎÆËÔÆÍÆ¾ÉÚË¾Ý ÀÌÅÊÌÄËÌÏÐÚ ÆÅÁÌ�

ÐÌÀÉÃËÆÝ ÏÀ¾ÎËÙÓ ÈÌËÏÐÎÑÈÔÆÇ� ËÃ ÑÏÐÑÍ¾Ü×ÆÓ ÍÌ

ÏÀÌÃÇ ÍÎÌÕËÌÏÐÆ Æ Ë¾ÂÃÄËÌÏÐÆ ÈÉÃÍ¾ËÙÊ� ¾ ÍÌ

ÎÝÂÑ ÍÌÈ¾Å¾ÐÃÉÃÇ ÅË¾ÕÆÐÃÉÚËÌ ÆÓ ÍÎÃÀÌÏÓÌÂÝ×ÆÓ�

»ÐÌ ÍÌÏÉÑÄÆÉÌ ÌÏËÌÀÌÇ Ê¾ÏÏÌÀÌÁÌ ÍÎÆÊÃËÃËÆÝ

ÏÀ¾ÎÈÆ À Â¾ÉÚËÃÇÖÃÊ�   ÛÐÆ ÄÃ ÁÌÂÙ À ÆËÏÐÆÐÑÐÃ

¿ÙÉÌ Ì¿ÌÏËÌÀ¾ËÌ Ë¾ÑÕËÌÃ ÍÎÃÂÏÐ¾ÀÉÃËÆÃ Ì ÂÑÁÌ�

ÀÌÇ ÏÀ¾ÎÈÃ È¾È ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÌÊ ÍÎÌÔÃÏÏÃ� ÍÌÂ

ÎÑÈÌÀÌÂÏÐÀÌÊ £� ¬� ­¾ÐÌË¾ ÍÎÌÀÃÂÃËÙ ÆÏÏÉÃÂÌ�

À¾ËÆÝ ÍÌ ¾ÀÐÌÊ¾ÐÆÅ¾ÔÆÆ ÂÑÁÌÀÌÇ ÏÀ¾ÎÈÆ� ¨ ����

Á� ¿ÙÉ¾ Å¾ÀÃÎÖÃË¾ Î¾ÅÎ¾¿ÌÐÈ¾ Æ Ë¾Õ¾ÐÌ ÀËÃÂÎÃËÆÃ

Ë¾ Å¾ÀÌÂ¾Ó ÏÐÎ¾ËÙ ÀÙÏÌÈÌÍÎÌÆÅÀÌÂÆÐÃÉÚËÌÁÌ ÍÎÌ�

ÔÃÏÏ¾ ÏÀ¾ÎÈÆ ÍÌÂ ÒÉÜÏÌÊ�

®ÃÖ¾Ü×ÃÃ ÅË¾ÕÃËÆÃ ÍÎÆÌ¿ÎÃÉ¾ ¾ÀÐÌÊ¾ÐÆÕÃÏ�

È¾Ý ÏÀ¾ÎÈ¾ ÍÌÂ ÒÉÜÏÌÊ À ÁÌÂÙ  ÃÉÆÈÌÇ ¬ÐÃÕÃÏ�

ÐÀÃËËÌÇ ÀÌÇËÙ� «ÃÍÌÏÎÃÂÏÐÀÃËËÌ À ÔÃÓ¾Ó Ð¾ËÈÌ�

ÀÌÁÌ Å¾ÀÌÂ¾ Ë¾ ±Î¾ÉÃ ÏÌÐÎÑÂËÆÈÆ ÆËÏÐÆÐÑÐ¾ Î¾Å�

Î¾¿ÌÐ¾ÉÆ Æ ÀËÃÂÎÆÉÆ ÐÃÓËÌÉÌÁÆÜ ¾ÀÐÌÊ¾ÐÆÕÃÏÈÌÇ

ÏÀ¾ÎÈÆ ¿ÎÌËÃÀÌÇ ÏÐ¾ÉÆ� ÍÌÅÀÌÉÆÀÖÑÜ ÏÌÅÂ¾ÐÚ ÍÌ�

ÐÌÕËÌÃ ÍÎÌÆÅÀÌÂÏÐÀÌ ÏÀ¾ÎËÙÓ ÈÌÎÍÑÏÌÀ Ð¾ËÈÌÀ °�

�� Æ ÊÃÓ¾ËÆÅÆÎÌÀ¾ÐÚ ÏÀ¾ÎÈÑ ÂÎÑÁÌÇ ÀÌÃËËÌÇ ÐÃÓ�

ËÆÈÆ�   Å¾ÀÌÂÏÈÆÓ ÑÏÉÌÀÆÝÓ ÈÌÉÉÃÈÐÆÀ ÆËÏÐÆÐÑÐ¾

ËÃ ÍÎÃÈÎ¾×¾É Ë¾ÑÕËÙÓ ÆÏÏÉÃÂÌÀ¾ËÆÇ�

¢ÌÀÌÃËËÙÇ Æ ÀÌÃËËÙÇ ÛÐ¾ÍÙ À ÂÃÝÐÃÉÚËÌÏÐÆ

ÆËÏÐÆÐÑÐ¾ x ÍÃÎÆÌÂ ÏÐ¾ËÌÀÉÃËÆÝ Ë¾ÑÕËÌÇ ÖÈÌÉÙ�

Ñ¿ÃÂÆÐÃÉÚËÙÊ ÍÌÂÐÀÃÎÄÂÃËÆÃÊ ¾ÀÐÌÎÆÐÃÐ¾ ÈÌÐÌ�

ÎÌÇ ÝÀÆÉÌÏÚ ÍÎÆÏÀÌÃËÆÃ ÆËÏÐÆÐÑÐÑ À ���� Á� ÆÊÃËÆ

£ÀÁÃËÆÝ ¬ÏÈ¾ÎÌÀÆÕ¾ ­¾ÐÌË¾�

  ÁÌÂÙ ÀÌÏÏÐ¾ËÌÀÉÃËÆÝ Î¾ÅÎÑÖÃËËÌÁÌ ÀÌÇËÌÇ

Ë¾ÎÌÂËÌÁÌ ÓÌÅÝÇÏÐÀ¾ ÑÏÆÉÆÝ ÈÌÉÉÃÈÐÆÀ¾ ÆËÏÐÆÐÑÐ¾

¿ÙÉÆ Ë¾ÍÎ¾ÀÉÃËÙ Ë¾ Î¾ÏÖÆÎÃËÆÃ Ì¿É¾ÏÐÃÇ ÍÎÆ�
ÊÃËÃËÆÝ ÀÙÏÌÈÌÍÎÌÆÅÀÌÂÆÐÃÉÚËÌÇ ¾ÀÐÌÊ¾ÐÆÕÃÏ�

ÈÌÇ Æ ÊÃÓ¾ËÆÅÆÎÌÀ¾ËËÌÇ ÏÀ¾ÎÈÆ ÍÌÂ ÒÉÜÏÌÊ ÀÅ¾�

ÊÃË ÎÑÕËÌÇ� Ë¾ Î¾ÔÆÌË¾ÉÆÅ¾ÔÆÜ ÏÀ¾ÎËÙÓ ÈÌËÏ�

ÐÎÑÈÔÆÇ Æ ÆËÂÑÏÐÎÆ¾ÉÆÅ¾ÔÆÜ ÆÓ ÍÎÌÆÅÀÌÂÏÐÀ¾�

¯ÌÐÎÑÂËÆÈÆ ÆËÏÐÆÐÑÐ¾ ÍÃÎÀÙÊÆ À ÊÆÎÃ ÌÏÑ×ÃÏÐ�

ÀÆÉÆ ¾ÀÐÌÊ¾ÐÆÕÃÏÈÑÜ ÏÀ¾ÎÈÑ ÉÆÏÐÌÀÙÓ ÈÌËÏÐÎÑÈ�

ÔÆÇ ËÃÍÌÏÎÃÂÏÐÀÃËËÌ ÍÎÆ ÊÌËÐ¾ÄÃ�

®¾ÏÖÆÎÆÉÌÏÚ ÑÕ¾ÏÐÆÃ ÏÍÃÔÆ¾ÉÆÏÐÌÀ�ÏÀ¾Î×Æ�

ÈÌÀ À Î¾ÅÎ¾¿ÌÐÈÃ ÏÌÀÊÃÏÐËÌ Ï ÊÃÐ¾ÉÉÑÎÁ¾ÊÆ ÓÌ�

ÎÌÖÌ ÏÀ¾ÎÆÀ¾ÃÊÙÓ ÈÌËÏÐÎÑÈÔÆÌËËÙÓ ÏÐ¾ÉÃÇ ÂÉÝ

ÌÐÀÃÐÏÐÀÃËËÙÓ ÏÀ¾ÎËÙÓ ÈÌËÏÐÎÑÈÔÆÇ Æ ÏÌÌÎÑÄÃ�

ËÆÇ� ®¾¿ÌÐÙ ÛÐÌÁÌ ÍÃÎÆÌÂ¾ ÍÌÉÌÄÆÐÃÉÚËÌ ÏÈ¾Å¾�

ÉÆÏÚ Ë¾ ÐÃÊÍ¾Ó ÍÌÏÉÃÀÌÃËËÌÁÌ ÀÌÏÏÐ¾ËÌÀÉÃËÆÝ

ÍÎÌÊÙÖÉÃËËÌÏÐÆ� Î¾ÅÀÆÐÆÝ ÏÌÀÎÃÊÃËËÌÁÌ ÍÎÌÆÅ�

ÀÌÂÏÐÀ¾ ÏÐÎÌÆÐÃÉÚËÙÓ ÊÃÐ¾ÉÉÌÈÌËÏÐÎÑÈÔÆÇ� ÍÎÌ�

ÆÅÀÌÂÏÐÀ¾ ÀÙÏÌÈÌË¾ÂÃÄËÙÓ À ÏÀ¾ÎËÌÊ ÆÏÍÌÉËÃËÆÆ

ÆÅÂÃÉÆÇ ÐÝÄÃÉÌÁÌ� ÐÎ¾ËÏÍÌÎÐËÌÁÌ� ÓÆÊÆÕÃÏÈÌÁÌ Æ

ÛËÃÎÁÃÐÆÕÃÏÈÌÁÌ Ê¾ÖÆËÌÏÐÎÌÃËÆÝ�

®ÃÖÃËÆÃ ÁÉ¾ÀËÌÇ Å¾Â¾ÕÆ x ÍÌÀÙÖÃËÆÃ ÍÎÌ�

ÆÅÀÌÂÆÐÃÉÚËÌÏÐÆ Æ ÑÎÌÀËÝ ÊÃÓ¾ËÆÅ¾ÔÆÆ ÏÀ¾ÎÌÕËÙÓ

Î¾¿ÌÐ x ÐÎÃ¿ÌÀ¾ÉÌ ËÃÍÎÃÎÙÀËÌÁÌ Î¾ÏÖÆÎÃËÆÝ À

ÆËÏÐÆÐÑÐÃ ÆÏÏÉÃÂÌÀ¾ËÆÇ ÍÌ ÆÅÙÏÈ¾ËÆÜ ËÌÀÙÓ ÏÍÌ�

ÏÌ¿ÌÀ Æ ÍÎÆÃÊÌÀ ÊÃÓ¾ËÆÅÆÎÌÀ¾ËËÌÇ ÏÀ¾ÎÈÆ� ÃÏ�

ÐÃÏÐÀÃËËÌ� ¿ÃÅ ÏÌÈÎ¾×ÃËÆÝ Î¾¿ÌÐ ÍÌ ÑÀÃÉÆÕÃËÆÜ

Î¾ÔÆÌË¾ÉÚËÙÓ Ì¿É¾ÏÐÃÇ ÍÎÆÊÃËÃËÆÝ ÂÑÁÌÀÌÇ

ÏÀ¾ÎÈÆ ÍÌÂ ÒÉÜÏÌÊ� ­ÌÆÏÈ ÀÌÅÊÌÄËÌÏÐÆ ÏÀ¾ÎÈÆ

ÍÌÂ ÒÉÜÏÌÊ ÖÀÌÀ� Î¾ÏÍÌÉÌÄÃËËÙÓ À Î¾ÅÉÆÕËÙÓ

ÍÎÌÏÐÎ¾ËÏÐÀÃËËÙÓ ÍÌÉÌÄÃËÆÝÓ� Å¾ÀÃÎÖÆÉÏÝ ÏÌÅ�

Â¾ËÆÃÊ ÍÌÂ ÎÑÈÌÀÌÂÏÐÀÌÊ £� ¬� ­¾ÐÌË¾ ÏÍÌÏÌ¿¾

ÍÎÆËÑÂÆÐÃÉÚËÌÁÌ ÒÌÎÊÆÎÌÀ¾ËÆÝ ÏÀ¾ÎËÌÁÌ ÖÀ¾�

ÈÌÐÌÎÙÇ ÍÌÉÌÄÆÉ Ë¾Õ¾ÉÌ ÊÃÓ¾ËÆÅ¾ÔÆÆ ÂÑÁÌÀÌÇ

ÏÀ¾ÎÈÆ ÖÀÌÀ Ë¾ ÀÃÎÐÆÈ¾ÉÚËÌÇ ÍÉÌÏÈÌÏÐÆ�

�� ¾ÀÁÑÏÐ¾ ���� Á� ÌÐÃÕÃÏÐÀÃËË¾Ý Æ ÊÆÎÌÀ¾Ý Ë¾ÑÈ¾

ÍÌËÃÏÉ¾ ÐÝÄÃÉÑÜ ÑÐÎ¾ÐÑ x Ë¾ ���Ê ÁÌÂÑ Ì¿ÌÎÀ¾É¾ÏÚ

ÄÆÅËÚ £ÀÁÃËÆÝ ¬ÏÈ¾ÎÌÀÆÕ¾ ­¾ÐÌË¾� ÕÃÉÌÀÃÈ¾� ÀÍÆ�

Ï¾ÀÖÃÁÌ ÝÎÈÑÜ ÏÐÎ¾ËÆÔÑ À ÆÏÐÌÎÆÜ ÌÐÃÕÃÏÐÀÃËËÌÇ

Ë¾ÑÈÆ Æ ÐÃÓËÆÈÆ� £ÁÌ ÑÕÃËÆÈÆ Æ ÍÌÏÉÃÂÌÀ¾ÐÃÉÆ� ÀÃÏÚ

ÈÌÉÉÃÈÐÆÀ ÆËÏÐÆÐÑÐ¾ ÂÌÏÐÌÇËÌ ÍÎÌÂÌÉÄÆÉÆ ÂÃ� ÉÌ�

Ë¾Õ¾ÐÌÃ ÃÁÌ ÌÏËÌÀ¾ÐÃÉÃÊ� ¯ ���� Á� Æ ÂÌ Ë¾ÏÐÌ�

Ý×ÃÁÌ ÀÎÃÊÃËÆ ÂÆÎÃÈÐÌÎÌÊ ÆËÏÐÆÐÑÐ¾ ÝÀÉÝÃÐÏÝ ÃÁÌ

ÏÙË� ¾È¾ÂÃÊÆÈ �ÌÎÆÏ £ÀÁÃËÚÃÀÆÕ ­¾ÐÌË�

¬ÂËÆÊ ÆÅ Ë¾Æ¿ÌÉÃÃ ÅË¾ÕÆÐÃÉÚËÙÓ ÂÌÏÐÆÄÃËÆÇ

ÆËÏÐÆÐÑÐ¾ Ë¾Õ¾É¾ �����Ó ÁÁ� ÏÐ¾ÉÌ ÏÌÅÂ¾ËÆÃ ËÌÀÌÇ

ÐÃÓËÌÉÌÁÆÆ ÏÀ¾ÎÈÆ ÍÉ¾ÀÉÃËÆÃÊ ÊÃÐ¾ÉÉ¾ ¿ÌÉÚÖÆÓ

ÐÌÉ×ÆË x ÛÉÃÈÐÎÌÖÉ¾ÈÌÀÌÇ� ÈÌÐÌÎ¾Ý À ÈÌÎËÃ ÆÅ�

ÊÃËÆÉ¾ ÍÎÌÆÅÀÌÂÏÐÀÌ ÐÝÄÃÉÙÓ ÏÐ¾ËÆË� ÈÌÐÉÌÀ�

ÁÆÂÎÌ¾ÁÎÃÁ¾ÐÌÀ Æ ÂÎÑÁÆÓ ÑËÆÈ¾ÉÚËÙÓ ÏÀ¾ÎËÌ�ÍÎÌ�

È¾ÐËÙÓ� ÏÀ¾ÎËÌ�ÉÆÐÙÓ ÈÌËÏÐÎÑÈÔÆÇ� £Ã ÍÎÆÊÃËÃËÆÃ

ÍÌÅÀÌÉÆÉÌ À ÅË¾ÕÆÐÃÉÚËÌÊ ÂÆ¾Í¾ÅÌËÃ ÐÌÉ×ÆË ÍÌ�

ÉÑÕÆÐÚ ÏÀ¾ÎËÙÃ ÏÌÃÂÆËÃËÆÝ ÀÙÏÌÈÌÁÌ È¾ÕÃÏÐÀ¾�

­ÌÅÂËÃÃ ÏÌÀÊÃÏÐËÌ Ï ´«¦¦°ª¾Ö Æ ÂÎÑÁÆÊÆ

ÌÎÁ¾ËÆÅ¾ÔÆÝÊÆ ÏÌÅÂ¾Ë ÏÍÌÏÌ¿ ÏÀ¾ÎÈÆ À ÑÁÉÃÈÆÏ�

ÉÌÊ Á¾ÅÃ ÐÌËÈÌÇ ÍÎÌÀÌÉÌÈÌÇ� ÍÌÉÑÕÆÀÖÆÇ ÖÆÎÌÈÌÃ

ÍÎÆÊÃËÃËÆÃ À ÍÎÌÊÙÖÉÃËËÌÏÐÆ Æ Ì¿ÃÏÍÃÕÆÀÖÆÇ

ÅË¾ÕÆÐÃÉÚËÙÇ ÎÌÏÐ ÑÎÌÀËÝ ÊÃÓ¾ËÆÅ¾ÔÆÆ ÏÀ¾ÎÌÕËÙÓ

Î¾¿ÌÐ� ¢¾ÉÚËÃÇÖÆÊ Î¾ÅÀÆÐÆÃÊ Á¾ÅÌÛÉÃÈÐÎÆÕÃÏÈÌÇ

ÏÀ¾ÎÈÆ ÍÉ¾ÀÝ×ÆÊÏÝ ÛÉÃÈÐÎÌÂÌÊ ÏÐ¾ÉÆ Î¾ÅÎ¾¿ÌÐÈ¾

ÍÎÌÔÃÏÏ¾ Æ Ì¿ÌÎÑÂÌÀ¾ËÆÝ ÂÉÝ ÆÊÍÑÉÚÏËÌ�ÂÑÁÌÀÌÇ

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� �



ÏÀ¾ÎÈÆ� ÏÀ¾ÎÈÆ À ÏÊÃÏÝÓ ¾ÈÐÆÀËÙÓ Æ ÆËÃÎÐËÙÓ Á¾�

ÅÌÀ�   ÛÐÌÇ ÏÀÝÅÆ ÏÉÃÂÑÃÐ ÌÏÌ¿Ì ÍÌÂÕÃÎÈËÑÐÚ À¾Ä�

ËÌÏÐÚ Î¾¿ÌÐ ÍÌ ÏÌÅÂ¾ËÆÜ ÍÌÉÑ¾ÀÐÌÊ¾ÐÌÀ� ÈÌÐÌÎÙÃ

ÍÌÏÐÃÍÃËËÌ ÀÙÐÃÏËÆÉÆ Ð¾Ê� ÁÂÃ ÛÐÌ ÀÌÅÊÌÄËÌ Æ

ÔÃÉÃÏÌÌ¿Î¾ÅËÌ� Ê¾ÉÌÍÎÌÆÅÀÌÂÆÐÃÉÚËÑÜ ÏÀ¾ÎÈÑ

ÖÐÑÕËÙÊÆ ÛÉÃÈÐÎÌÂ¾ÊÆ� ®¾ÏÍÎÌÏÐÎ¾ËÃËÆÃ ÛÐÆÓ

ÀÆÂÌÀ ËÃÎ¾ÅØÃÊËÙÓ ÏÌÃÂÆËÃËÆÇ ÏÐÆÊÑÉÆÎÌÀ¾ÉÌ

Î¾ÅÀÆÐÆÃ ËÃÎ¾ÅÎÑÖ¾Ü×ÆÓ ÊÃÐÌÂÌÀ ÈÌËÐÎÌÉÝ È¾�

ÕÃÏÐÀ¾ Î¾ÅÉÆÕËÙÊÆ ÒÆÅÆÕÃÏÈÆÊÆ ÊÃÐÌÂ¾ÊÆ�

  ÈÌËÔÃ �����Ó ÁÁ� À ÆËÏÐÆÐÑÐÃ ¾ÈÐÆÀËÌ Ë¾�

Õ¾ÉÆÏÚ ÆÏÏÉÃÂÌÀ¾ËÆÝ À Ì¿É¾ÏÐÆ ÛÉÃÈÐÎÌËËÌ�ÉÑÕÃ�

ÀÌÇ ÏÀ¾ÎÈÆ� ±ÏÆÉÆÝ ÑÕÃËÙÓ ¿ÙÉÆ Ë¾ÍÎ¾ÀÉÃËÙ Ë¾

ÆÏÏÉÃÂÌÀ¾ËÆÃ ÒÆÅÆÈÌ�ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÆÓ ÍÎÌÔÃÏ�

ÏÌÀ ÍÎÆ ÀÌÅÂÃÇÏÐÀÆÆ ÊÌ×ËÌÁÌ �ÂÌ ��� È Ð� ÌÏÐ�

ÎÌÒÌÈÑÏËÌÁÌ ÍÑÕÈ¾ ÛÉÃÈÐÎÌËÌÀ Ë¾ ÐÌÉÏÐÌÉÆÏÐÌÀÙÃ

����…��� ÊÊ� ÈÌËÏÐÎÑÈÔÆÌËËÙÃ Ê¾ÐÃÎÆ¾ÉÙ� ¬ÏÌ�

¿ÃËËÌ À¾ÄËÌÇ Å¾Â¾ÕÃÇ� Ï ÈÌÐÌÎÌÇ ÆËÏÐÆÐÑÐ ÑÏÍÃÖ�

ËÌ ÏÍÎ¾ÀÆÉÏÝ� ÝÀÉÝÉ¾ÏÚ Î¾ÅÎ¾¿ÌÐÈ¾ ÐÃÓËÌÉÌÁÆÆ Å¾�

ÊÙÈ¾ËÆÝ ÈÌÉÚÔÃÀÙÓ ÖÀÌÀ� ÈÌÐÌÎ¾Ý Ì¿ÃÏÍÃÕÆÀ¾É¾

ÌÐÏÑÐÏÐÀÆÃ ÈÌÎËÃÀÙÓ ÂÃÒÃÈÐÌÀ À ÀÆÂÃ Î¾ÈÌÀÆË�

ÍÌÎ Æ ËÃÏÍÉÌÖËÌÏÐÃÇ�

¢¾ÉÚËÃÇÖÆÊ ÛÐ¾ÍÌÊ Î¾ÅÀÆÐÆÝ ÉÑÕÃÀÌÇ ÐÃÓËÌ�

ÉÌÁÆÆ ÝÀÆÉÌÏÚ ÃÃ ÍÎÆÊÃËÃËÆÃ ÂÉÝ ÔÃÉÃÇ ÏÀ¾ÎÈÆ

Æ ÎÃÅÈÆ É¾ÅÃÎÌÊ� ­ÎÌÀÌÂÝÐÏÝ ÏÆÏÐÃÊ¾ÐÆÕÃÏÈÆÃ ÆÏ�

ÏÉÃÂÌÀ¾ËÆÝ À Ì¿É¾ÏÐÆ ÆÊÍÑÉÚÏËÌÇ Æ ËÃÍÎÃÎÙÀËÌÇ

É¾ÅÃÎËÌÇ ÏÀ¾ÎÈÆ�   ÍÌÏÉÃÂËÃÃ ÀÎÃÊÝ ÏÍÃÔÆ¾ÉÆÏ�

Ð¾ÊÆ ÆËÏÐÆÐÑÐ¾ Î¾ÅÎ¾¿ÌÐ¾ËÙ ÁÆ¿ÎÆÂËÙÃ ÆÏÐÌÕËÆÈÆ

Ë¾ÁÎÃÀ¾ x É¾ÅÃÎ�ÂÑÁ¾� É¾ÅÃÎ�ÍÉ¾ÅÊ¾�

«¾ ÀÏÃÓ ÛÐ¾Í¾Ó ÂÃÝÐÃÉÚËÌÏÐÆ ÆËÏÐÆÐÑÐ¾ ÌÏÌ¿ÌÃ

ÀËÆÊ¾ËÆÃ ÑÂÃÉÝÉÌÏÚ ÆÏÏÉÃÂÌÀ¾ËÆÜ ÒÆÅÆÕÃÏÈÆÓ�

ÓÆÊÆÕÃÏÈÆÓ Æ ÊÃÐ¾ÉÉÌÀÃÂÕÃÏÈÆÓ ÌÏÌ¿ÃËËÌÏÐÃÇ

ÏÀ¾ÎÈÆ ÊÃÐ¾ÉÉÌÀ� ©¾¿ÌÎ¾ÐÌÎÆÆ ÆËÏÐÆÐÑÐ¾ ¿ÙÉÆ ÌÏ�

Ë¾×ÃËÙ ËÃÌ¿ÓÌÂÆÊÌÇ ÆÏÏÉÃÂÌÀ¾ÐÃÉÚÏÈÌÇ ¾ÍÍ¾Î¾�

ÐÑÎÌÇ� ÏÎÃÂÏÐÀ¾ÊÆ ÂÉÝ ÊÃÓ¾ËÆÕÃÏÈÆÓ ÆÏÍÙÐ¾ËÆÇ�

ÎÃËÐÁÃËÌÀÏÈÌÇ ÑÉÚÐÎ¾ÅÀÑÈÌÀÌÇ ¾ÍÍ¾Î¾ÐÑÎÌÇ ÂÉÝ

ÍÎÌÀÃÎÈÆ È¾ÕÃÏÐÀ¾ ÏÀ¾ÎËÙÓ ÏÌÃÂÆËÃËÆÇ�

  ÆËÏÐÆÐÑÐÃ ÍÌÉÑÕÆÉÆ Î¾ÅÀÆÐÆÃ ÆÏÏÉÃÂÌÀ¾ËÆÝ ÍÌ

ÀÏÃÊ ÌÏËÌÀËÙÊ Ë¾ÍÎ¾ÀÉÃËÆÝÊ ÏÀ¾ÎÈÆ Â¾ÀÉÃËÆÃÊ x

ÏÐÙÈÌÀÌÇ ÈÌËÐ¾ÈÐËÌÇ ÌÍÉ¾ÀÉÃËÆÃÊ Æ ÏÌÍÎÌÐÆÀÉÃËÆÃÊ�

ÐÌÕÃÕËÌÇ ÏÀ¾ÎÈÃ� ÐÎÃËÆÃÊ� ÂÆÒÒÑÅÆÌËËÌÇ ÏÀ¾ÎÈÃ�

¦ÅÑÕÃËÙ ÒÆÅÆÕÃÏÈÆÃ Æ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÃ ÌÏÌ¿ÃË�

ËÌÏÐÆ ËÌÀÙÓ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÓ ÍÎÌÔÃÏÏÌÀ ÈÌËÐ¾ÈÐËÌÇ

ÏÀ¾ÎÈÆ ÌÍÉ¾ÀÉÃËÆÃÊ� ÏÌÅÂ¾ËÙ ÏÆÏÐÃÊÙ ¾ÀÐÌÊ¾ÐÆÕÃÏ�

ÈÌÁÌ ÑÍÎ¾ÀÉÃËÆÝ Æ ÂÆ¾ÁËÌÏÐÆÈÆ È¾ÕÃÏÐÀ¾ ÏÌÃÂÆËÃËÆÇ�

«¾ ¿¾ÅÃ ËÌÀÙÓ ÐÃÓËÌÉÌÁÆÇ Î¾ÅÎ¾¿ÌÐ¾ËÌ Æ ÌÏÀÌÃËÌ

ÍÎÌÆÅÀÌÂÏÐÀÌ ËÃÏÈÌÉÚÈÆÓ ÍÌÈÌÉÃËÆÇ ÏÍÃÔÆ¾ÉÆÅÆÎÌ�

À¾ËËÙÓ Æ ÑËÆÀÃÎÏ¾ÉÚËÙÓ Ê¾ÖÆË ÂÉÝ ÈÌËÐ¾ÈÐËÌÇ ÏÐÙ�

ÈÌÀÌÇ ÏÀ¾ÎÈÆ ÂÃÐ¾ÉÃÇ ÖÆÎÌÈÌÁÌ ÏÌÎÐ¾ÊÃËÐ¾ ÆÅ ËÆÅ�

ÈÌÉÃÁÆÎÌÀ¾ËËÙÓ Æ ÀÙÏÌÈÌÍÎÌÕËÙÓ ÏÐ¾ÉÃÇ Ï ÍÉÌ�

×¾ÂÚÜ ÍÌÍÃÎÃÕËÌÁÌ ÏÃÕÃËÆÝ ÂÌ ��� ÐÙÏ� ÊÊ
�
� ¾ Ð¾È�

ÄÃ ÏÍÉ¾ÀÌÀ ¾ÉÜÊÆËÆÝ� ÐÆÐ¾Ë¾� ÓÎÌÊ¾� ÊÃÂÆ� «¾Æ�

¿ÌÉÃÃ Ê¾ÏÏÌÀÌÃ ÍÎÆÊÃËÃËÆÃ Ë¾ÖÉÆ Ê¾ÖÆËÙ ÂÉÝ

ÏÀ¾ÎÈÆ ÎÃÉÚÏÌÀ Î¾ÅÉÆÕËÙÓ È¾ÐÃÁÌÎÆÇ À ÍÌÉÃÀÙÓ Æ

ÏÐ¾ÔÆÌË¾ÎËÙÓ ÑÏÉÌÀÆÝÓ� Ê¾ÖÆËÙ ÂÉÝ ÏÀ¾ÎÈÆ ÐÎÑ¿

ÂÆ¾ÊÃÐÎÌÊ ÌÐ ��� ÂÌ ���� ÊÊ ÍÎÆ ÏÐÎÌÆÐÃÉÚÏÐÀÃ

Ê¾ÁÆÏÐÎ¾ÉÚËÙÓ ÐÎÑ¿ÌÍÎÌÀÌÂÌÀ� ÑÏÐ¾ËÌÀÈÆ ÂÉÝ

ÏÀ¾ÎÈÆ ÛÉÃÊÃËÐÌÀ ÈÌËÏÐÎÑÈÔÆÇ ¾ÛÎÌÈÌÏÊÆÕÃÏÈÌÇ

ÐÃÓËÆÈÆ� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ ÈÌËÐ¾ÈÐËÌÇ ÏÀ¾ÎÈÆ ÎÃÉÚ�

ÏÌÀ ÛÈÏÍÌÎÐÆÎÑÃÐÏÝ ÀÌ ÊËÌÁÆÃ ÏÐÎ¾ËÙ ÊÆÎ¾�

«¾ ÌÏËÌÀ¾ËÆÆ ÆÏÍÌÉÚÅÌÀ¾ËÆÝ ÛËÃÎÁÆÆ ÀÅÎÙÀ¾

ÏÌÅÂ¾ËÙ ËÌÀÙÃ ÏÍÌÏÌ¿Ù ÏÀ¾ÎÈÆ� ÎÃÅÈÆ� ÍÉ¾ÈÆÎÌ�

À¾ËÆÝ Æ Ì¿Î¾¿ÌÐÈÆ ÏÀ¾ÎËÙÓ ÏÌÃÂÆËÃËÆÇ� ¯À¾ÎÈÑ

Æ ÎÃÅÈÑ ÀÅÎÙÀÌÊ ÊÌÄËÌ ÌÏÑ×ÃÏÐÀÉÝÐÚ À ÍÌÉÃÀÙÓ

ÑÏÉÌÀÆÝÓ� ÁÂÃ Å¾ÐÎÑÂËÃËÌ ÍÎÆÊÃËÃËÆÃ ÁÎÌÊÌÅÂ�

ÈÌÁÌ ÏÀ¾ÎÌÕËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ�

«¾ ÍÎÌÐÝÄÃËÆÆ ÊËÌÁÆÓ ÉÃÐ ÆËÏÐÆÐÑÐ ÍÎÌÀÌÂÆÐ

ÆÏÏÉÃÂÌÀ¾ËÆÝ ÍÌ ÏÀ¾ÎÈÃ À ÈÌÏÊÌÏÃ�   ���� Á� Ë¾

¿ÌÎÐÑ ÈÌÏÊÆÕÃÏÈÌÁÌ ÈÌÎ¾¿ÉÝ �¯ÌÜÅ��� ÉÃÐÕÆÈ�ÈÌÏ�

ÊÌË¾ÀÐ  � «� ¨Ñ¿¾ÏÌÀ ÀÍÃÎÀÙÃ À ÊÆÎÃ ÌÏÑ×ÃÏÐÀÆÉ

ÑËÆÈ¾ÉÚËÙÇ ÛÈÏÍÃÎÆÊÃËÐ ÍÌ ÏÀ¾ÎÈÃ ÛÉÃÈÐÎÌËËÙÊ

ÉÑÕÌÊ� ÍÉ¾ÅÊÌÇ Æ ÍÉ¾ÀÝ×ÆÊÏÝ ÛÉÃÈÐÎÌÂÌÊ Ë¾ ÑÏ�

Ð¾ËÌÀÈÃ � ÑÉÈ¾Ë�� ÏÌÅÂ¾ËËÌÇ À ¦»¯� °¾È ¿ÙÉÌ ÍÌ�

ÉÌÄÃËÌ Ë¾Õ¾ÉÌ ÈÌÏÊÆÕÃÏÈÌÇ ÐÃÓËÌÉÌÁÆÆ� ÆÊÃÜ×ÃÇ

¿ÌÉÚÖÌÃ ÅË¾ÕÃËÆÃ À ÍÎÌÁÎ¾ÊÊÃ ÌÏÀÌÃËÆÝ ÈÌÏÊÆ�

ÕÃÏÈÌÁÌ ÍÎÌÏÐÎ¾ËÏÐÀ¾�   ���� Á� ¿ÙÉ ÍÎÌÀÃÂÃË ÕÎÃÅ�

ÀÙÕ¾ÇËÌ À¾ÄËÙÇ� ÍÌÂÁÌÐÌÀÉÃËËÙÇ ¦»¯� ÛÈÏÍÃÎÆ�

ÊÃËÐ Ë¾ ¿ÌÎÐÑ ÌÎ¿ÆÐ¾ÉÚËÌÇ ÏÐ¾ËÔÆÆ À ÌÐÈÎÙÐÌÊ ÈÌÏ�

ÊÌÏÃ� ¨ÌÏÊÌË¾ÀÐÙ ¯� ¯¾ÀÆÔÈ¾Ý Æ  � ¢Ä¾ËÆ¿ÃÈÌÀ

ÀÍÃÎÀÙÃ À ÌÐÈÎÙÐÌÊ ÈÌÏÊÌÏÃ Ï ÍÌÊÌ×ÚÜ ÎÑÕËÌÁÌ

ÛÉÃÈÐÎÌËËÌ�ÉÑÕÃÀÌÁÌ ÆËÏÐÎÑÊÃËÐ¾ �±®¦� ÀÙÍÌÉËÆÉÆ

ÍÎÌÔÃÏÏÙ ÏÀ¾ÎÈÆ� Í¾ÇÈÆ� ÎÃÅÈÆ Æ Ë¾ÍÙÉÃËÆÝ� ­ÃÎÆÌÂ

Ï ���� ÍÌ ���� ÁÁ� Ó¾Î¾ÈÐÃÎÃË ÎÌÏÐÌÊ Ì¿ØÃÊ¾ Î¾¿ÌÐ�

ÀÙÍÌÉËÃËËÙÓ À ÈÌÏÊÌÏÃ� ­ÎÌÂÌÉÄ¾ÉÆÏÚ Î¾¿ÌÐÙ ÍÌ

Ë¾ËÃÏÃËÆÜ ÍÌÈÎÙÐÆÇ Æ ÏÀ¾ÎÈÃ ÊÃÐ¾ÉÉÌÀ� ÍÎÌÀÃÂÃËÙ

ÈÌÊÍÉÃÈÏËÙÃ ÛÈÏÍÃÎÆÊÃËÐÙ ÍÌ Î¾ÏÈÎÙÐÆÜ ���ÊÃÐ�

ÎÌÀÌÇ ÒÃÎÊÃËËÌÇ ÈÌËÏÐÎÑÈÔÆÆ� ÏÌÍÎÌÀÌÄÂ¾ÀÖÆÓÏÝ

ÏÀ¾ÎÈÌÇ Æ Í¾ÇÈÌÇ ÃÃ ÌÐÂÃÉÚËÙÓ ÑÅÉÌÀ Ï ÍÌÊÌ×ÚÜ

±®¦� Î¾ÏÈÎÙÐÙ ÂÀÃ ���ÊÃÐÎÌÀÙÃ ÒÃÎÊÃËËÙÃ ÈÌË�

ÏÐÎÑÈÔÆÆ� ÝÀÉÝÀÖÆÃÏÝ ËÃÏÑ×ÃÇ ÌÏËÌÀÌÇ ÂÉÝ ÊËÌ�

ÁÌÎ¾ÅÌÀÙÓ ÏÌÉËÃÕËÙÓ ¿¾Ð¾ÎÃÇ ÐÃÓËÌÉÌÁÆÕÃÏÈÌÁÌ ÊÌ�

ÂÑÉÝ� ÍÎÆÏÐÙÈÌÀ¾ËËÌÁÌ È ÌÎ¿ÆÐ¾ÉÚËÌÇ ÏÐ¾ËÔÆÆ

�ªÆÎ��

­¾Î¾ÉÉÃÉÚËÌ À ÆËÏÐÆÐÑÐÃ ÎÃÖ¾É¾ÏÚ Æ Ð¾È¾Ý

ÏÉÌÄË¾Ý ÍÎÌ¿ÉÃÊ¾� È¾È ÊÃÓ¾ËÆÅ¾ÔÆÝ ÂÑÁÌÀÌÇ

ÏÀ¾ÎÈÆ ÍÌÂ ÀÌÂÌÇ� ÈÌÐÌÎ¾Ý ÍÎÆÌ¿ÎÃÉ¾ ¿ÌÉÚÖÌÃ

ÅË¾ÕÃËÆÃ À ÏÀÝÅÆ Ï ÌÏÀÌÃËÆÃÊ ÍÎÆ¿ÎÃÄËÌÁÌ ÖÃÉÚ�

Ò¾ ªÆÎÌÀÌÁÌ ÌÈÃ¾Ë¾� ¯ÍÃÔÆ¾ÉÆÏÐÙ ÆËÏÐÆÐÑÐ¾ ÏÌÅ�

Â¾ÉÆ Ì¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ ÊÃÓ¾ËÆÅÆÎÌÀ¾ËËÌÇ ÂÑÁÌ�

ÀÌÇ ÏÀ¾ÎÈÆ Æ ÎÃÅÈÆ ÏÍÃÔÆ¾ÉÚËÌÇ ÍÌÎÌÖÈÌÀÌÇ ÍÎÌ�

ÀÌÉÌÈÌÇ Ë¾ ÁÉÑ¿ÆË¾Ó ÂÌ �� Ê Æ ÑÏÍÃÖËÌ Î¾ÅÀÆÀ¾ÜÐ

ÆÏÏÉÃÂÌÀ¾ËÆÝ ÍÌ ÌÏÑ×ÃÏÐÀÉÃËÆÜ ÏÀ¾ÎÈÆ Ë¾ ¿ÌÉÚ�

ÖÆÓ ÁÉÑ¿ÆË¾Ó�

¬ÏËÌÀÌÍÌÉ¾Á¾Ü×ÃÃ ÅË¾ÕÃËÆÃ ÆÊÃÜÐ ÏÆÏÐÃÊ¾�

ÐÆÕÃÏÈÆÃ ÆÏÏÉÃÂÌÀ¾ËÆÝ ÆËÏÐÆÐÑÐ¾ À Ì¿É¾ÏÐÆ ÒÆ�

ÅÆÈÌ�ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÆÓ ÌÏÌ¿ÃËËÌÏÐÃÇ ÏÀ¾ÎÈÆ Î¾Å�

ÉÆÕËÙÓ ÊÃÐ¾ÉÉÌÀ Æ ÏÍÉ¾ÀÌÀ ÍÉ¾ÀÉÃËÆÃÊ� ÆÅÑÕÃËÙ

ÍÎÌÔÃÏÏÙ ÈÎÆÏÐ¾ÉÉÆÅ¾ÔÆÆ ÊÃÐ¾ÉÉ¾ ÖÀ¾� ÑÏÐ¾ËÌÀ�

ÉÃË¾ ÍÎÆÎÌÂ¾ ÃÁÌ ÏÐÎÑÈÐÑÎËÌÇ Æ ÓÆÊÆÕÃÏÈÌÇ ËÃ�

ÌÂËÌÎÌÂËÌÏÐÆ� Î¾ÏÈÎÙÐ ÊÃÓ¾ËÆÅÊ ÍÌÎÌ� Æ ÐÎÃ�

×ÆËÌÌ¿Î¾ÅÌÀ¾ËÆÝ� Ë¾ÇÂÃËÙ ÊÃÐÌÂÙ Æ ÏÎÃÂÏÐÀ¾ ÆÓ

Ì¿Î¾ÎÑÄÃËÆÝ� ®ÃÅÑÉÚÐ¾ÐÙ ÛÐÆÓ ÆÏÏÉÃÂÌÀ¾ËÆÇ ÀÌ

ÊËÌÁÌÊ ÝÀÉÝÜÐÏÝ ÏÃÎÚÃÅËÌÇ ÐÃÌÎÃÐÆÕÃÏÈÌÇ ¿¾ÅÌÇ

ÂÉÝ ÏÌÅÂ¾ËÆÝ Æ ÏÌÀÃÎÖÃËÏÐÀÌÀ¾ËÆÝ Î¾ÅÉÆÕËÌÁÌ

ÐÆÍ¾ ÏÀ¾ÎÌÕËÙÓ Æ Ë¾ÍÉ¾ÀÌÕËÙÓ Ê¾ÐÃÎÆ¾ÉÌÀ� ÐÃÓ�

ËÌÉÌÁÆÇ ÈÌËÐÎÌÉÝ È¾ÕÃÏÐÀ¾�

¦ËÐÃËÏÆÀËÌÃ Î¾ÅÀÆÐÆÃ ÏÌÀÎÃÊÃËËÌÇ ÐÃÓËÆÈÆ

ÏÌÍÎÌÀÌÄÂ¾ÃÐÏÝ ÍÌÏÐÌÝËËÙÊ Î¾ÏÖÆÎÃËÆÃÊ ÏÌÎÐ¾�

ÊÃËÐ¾ ÈÌËÏÐÎÑÈÔÆÌËËÙÓ ÊÃÐ¾ÉÉÌÀ Æ ÏÍÉ¾ÀÌÀ ÂÉÝ

ÏÀ¾ÎËÙÓ ÈÌËÏÐÎÑÈÔÆÇ�   ÓÌÂÃ ÆÏÏÉÃÂÌÀ¾ËÆÇ ÍÌ

ÆÅÑÕÃËÆÜ ÍÎÌÔÃÏÏÌÀ� ÍÎÌÐÃÈ¾Ü×ÆÓ À ÏÀ¾ÎÌÕËÌÇ

À¾ËËÃ� ÏÌÅÂ¾ËÙ ËÌÀÙÃ ÏÀ¾ÎÌÕËÙÃ Ê¾ÐÃÎÆ¾ÉÙ�

ÛÉÃÈÐÎÌÂÙ� ÍÌÎÌÖÈÌÀÙÃ ÍÎÌÀÌÉÌÈÆ� ÒÉÜÏÙ� Á¾ÅÌ�

ÀÙÃ ÏÊÃÏÆ� ¾ Ð¾ÈÄÃ ÍÎÆ¿ÌÎÙ ÂÉÝ ÈÌËÐÎÌÉÝ ÆÓ È¾�

ÕÃÏÐÀ¾�

  ÏÀÝÅÆ Ï ÀÌÅÎ¾ÏÐ¾Ü×ÆÊÆ Ì¿ØÃÊ¾ÊÆ ÍÎÆÊÃ�

ËÃËÆÝ ÍÉ¾ÏÐÊ¾ÏÏ È¾È ÈÌËÏÐÎÑÈÔÆÌËËÌÁÌ Ê¾ÐÃÎÆ¾É¾

� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������



À ÆËÏÐÆÐÑÐÃ Î¾ÅÀÃÎËÑÐÙ ÆÏÏÉÃÂÌÀ¾ËÆÝ ÍÌ ÆÓ ÏÀ¾Î�

ÈÃ À ÍÃÎÀÑÜ ÌÕÃÎÃÂÚ ÍÌ ÏÀ¾ÎÈÃ ÐÎÑ¿ ÆÅ ÍÉ¾ÏÐÊ¾ÏÏ�

¨ ÛÐÌÊÑ Ë¾ÍÎ¾ÀÉÃËÆÜ ÍÎÆÊÙÈ¾ÜÐ Î¾¿ÌÐÙ ÍÌ ÏÈÉÃ�

ÆÀ¾ËÆÜ�

»ÈÏÍÃÎÆÊÃËÐ¾ÉÚËÌ�ÐÃÌÎÃÐÆÕÃÏÈÆÃ ÆÏÏÉÃÂÌÀ¾�

ËÆÝ Æ Ë¾ÑÕËÙÃ Î¾ÅÎ¾¿ÌÐÈÆ À Ì¿É¾ÏÐÆ ÍÎÌÕËÌÏÐÆ

ÏÀ¾ÎËÙÓ ÏÌÃÂÆËÃËÆÇ Æ ÈÌËÏÐÎÑÈÔÆÇ ÍÎÃÂÏÐ¾ÀÉÝÜÐ

ÐÎ¾ÂÆÔÆÌËËÙÃ Ë¾ÍÎ¾ÀÉÃËÆÝ À ÐÃÊ¾ÐÆÈÃ ÆËÏÐÆÐÑÐ¾�

Ë¾Õ¾ÉÌ ÈÌÐÌÎÙÊ ¿ÙÉÌ ÍÌÉÌÄÃËÌ £� ¬� ­¾ÐÌËÌÊ�

¯ÃÁÌÂËÝ ÛÐÆ ÆÏÏÉÃÂÌÀ¾ËÆÝ ËÌÏÝÐ ÊËÌÁÌÍÉ¾ËÌÀÙÇ

Ó¾Î¾ÈÐÃÎ� ÂÉÝ ÆÓ ÍÎÌÀÃÂÃËÆÝ ÆÏÍÌÉÚÅÑÃÐÏÝ ÏÌÀ�

ÎÃÊÃËËÌÃ É¾¿ÌÎ¾ÐÌÎËÌ�ÆÏÍÙÐ¾ÐÃÉÚËÌÃ Ì¿ÌÎÑÂÌ�

À¾ËÆÃ À ÏÌÕÃÐ¾ËÆÆ Ï ÍÎÌÀÃÂÃËÆÃÊ ÑËÆÈ¾ÉÚËÙÓ Ë¾�

ÐÑÎËÙÓ ÛÈÏÍÃÎÆÊÃËÐÌÀ Æ ÈÌÊÍÚÜÐÃÎËÌÁÌ ÊÌÂÃÉÆ�

ÎÌÀ¾ËÆÝ� »ÐÌ ÍÌÅÀÌÉÝÃÐ Î¾ÅÎ¾¿¾ÐÙÀ¾ÐÚ ËÌÀÙÃ ÛÒ�

ÒÃÈÐÆÀËÙÃ ÊÃÐÌÂÙ ÍÌÀÙÖÃËÆÝ Ë¾ÂÃÄËÌÏÐÆ ÌÐÀÃÐ�

ÏÐÀÃËËÙÓ ÆËÄÃËÃÎËÙÓ ÏÌÌÎÑÄÃËÆÇ ÍÎÆ ÏÐ¾ÐÆÕÃÏ�

ÈÌÊ Æ ÔÆÈÉÆÕÃÏÈÌÊ Ë¾ÁÎÑÄÃËÆÆ� ¾ Ð¾ÈÄÃ ÑÏÐ¾Ë¾À�

ÉÆÀ¾ÐÚ Î¾ÏÕÃÐËÌ�ÈÌËÏÐÎÑÈÐÆÀËÙÃ ÍÎÆËÔÆÍÙ Ì¿ÃÏ�

ÍÃÕÃËÆÝ Å¾Â¾ËËÙÓ ÏÉÑÄÃ¿ËÙÓ ÏÀÌÇÏÐÀ ÏÀ¾ÎËÙÓ ÏÌ�

ÃÂÆËÃËÆÇ� ­ÎÌ¿ÉÃÊ¾ ÏÌÅÂ¾ËÆÝ Ë¾ÂÃÄËÙÓ ÏÀ¾ÎËÙÓ

ÈÌËÏÐÎÑÈÔÆÇ ÌÓÀ¾ÐÙÀ¾ÃÐ Ð¾ÈÄÃ ÀÌÍÎÌÏÙ ÀÙ¿ÌÎ¾

Ê¾ÐÃÎÆ¾ÉÌÀ� Î¾ÔÆÌË¾ÉÚËÙÓ ÈÌËÏÐÎÑÈÐÆÀËÙÓ ÎÃÖÃ�

ËÆÇ� ÐÃÓËÌÉÌÁÆÆ ÆÅÁÌÐÌÀÉÃËÆÝ Æ ÊÌËÐ¾Ä¾� ÏËÆÄÃ�

ËÆÝ ÊÃÐ¾ÉÉÌÃÊÈÌÏÐÆ� ÈÌÐÌÎÙÃ ÆËÏÐÆÐÑÐ ÑÏÍÃÖËÌ

ÎÃÖ¾ÃÐ À ÏÌÂÎÑÄÃÏÐÀÃ ÏÌ ÊËÌÁÆÊÆ ÌÐÎ¾ÏÉÃÀÙÊÆ

ÌÎÁ¾ËÆÅ¾ÔÆÝÊÆ Æ ÍÎÃÂÍÎÆÝÐÆÝÊÆ�

  ÍÌÏÉÃÂËÃÃ ÀÎÃÊÝ ÀÃÂÑÐÏÝ ÆËÐÃËÏÆÀËÙÃ Î¾�

¿ÌÐÙ ÍÌ ÍÌÀÙÖÃËÆÜ Ë¾ÂÃÄËÌÏÐÆ� ÂÌÉÁÌÀÃÕËÌÏÐÆ

Æ ÎÃÏÑÎÏ¾ ÏÀ¾ÎËÙÓ ÈÌËÏÐÎÑÈÔÆÇ� ¾ Ð¾ÈÄÃ ÏÌÅÂ¾ËÆÜ

ÛÒÒÃÈÐÆÀËÙÓ ÊÃÐÌÂÌÀ ÆÓ ÂÆ¾ÁËÌÏÐÆÈÆ� °ÃÓËÆÕÃÏ�

È¾Ý ÂÆ¾ÁËÌÏÐÆÈ¾ Ë¾ÕÆË¾ÃÐ ÀÏÃ ¿ÌÉÃÃ ÖÆÎÌÈÌ ÆÏ�

ÍÌÉÚÅÌÀ¾ÐÚÏÝ ÂÉÝ Ì¿ÃÏÍÃÕÃËÆÝ ¿ÃÅÌÍ¾ÏËÌÇ ÛÈÏ�

ÍÉÑ¾Ð¾ÔÆÆ ÈÌËÏÐÎÑÈÔÆÇ�   ÏÀÝÅÆ Ï ÛÒÒÃÈÐÆÀ�

ËÌÏÐÚÜ ÂÆ¾ÁËÌÏÐÆÕÃÏÈÆÓ ÊÃÐÌÂÌÀ ÆÓ Î¾ÅÀÆÐÆÃ ÍÎÌ�

ÆÏÓÌÂÆÐ ¿ÙÏÐÎÙÊÆ ÐÃÊÍ¾ÊÆ� Ï ÀËÃÂÎÃËÆÃÊ ÀÙÏÌ�

ÈÆÓ ÐÃÓËÌÉÌÁÆÇ ÈÌËÐÎÌÉÝ Ë¾ ¿¾ÅÃ Ë¾Æ¿ÌÉÃÃ ÍÃÎÃ�

ÂÌÀÌÇ ÔÆÒÎÌÀÌÇ ÆÅÊÃÎÆÐÃÉÚËÌÇ Æ ÀÙÕÆÏÉÆÐÃÉÚ�

ËÌÇ ÐÃÓËÆÈÆ� ÏÌÀÎÃÊÃËËÌÁÌ ÍÎÌÁÎ¾ÊÊËÌÁÌ Ì¿ÃÏ�

ÍÃÕÃËÆÝ�

«¾Æ¿ÌÉÃÃ ÛÒÒÃÈÐÆÀËÌÃ ÍÎÆÊÃËÃËÆÃ ÑÍÎ¾À�

ÉÃËÆÆ ÍÎÌÔÃÏÏÌÊ ÍÎÌÆÅÀÌÂÏÐÀ¾ À ÍÎÃÂ¾À¾ÎÆÇËÌÇ

Æ ¾À¾ÎÆÇËÌÇ ÏÆÐÑ¾ÔÆÝÓ Ë¾ÓÌÂÝÐ ÐÃÓËÌÉÌÁÆÆ� ÆÏ�

ÍÌÉÚÅÑÜ×ÆÃ ÝÀÉÃËÆÃ ¾ÈÑÏÐÆÕÃÏÈÌÇ ÛÊÆÏÏÆÆ� ÕÐÌ

ÍÌÅÀÌÉÝÃÐ ÏÀÌÃÀÎÃÊÃËËÌ ÍÎÆËÆÊ¾ÐÚ ÊÃÎÙ ÍÌ ÍÎÃ�

ÂÑÍÎÃÄÂÃËÆÜ ¾À¾ÎÆÇ� Ì¿ÃÏÍÃÕÆÀ¾Ý ÛÈÏÍÉÑ¾Ð¾ÔÆÜ

ÈÌËÏÐÎÑÈÔÆÇ ÍÌ Ò¾ÈÐÆÕÃÏÈÌÊÑ ÏÌÏÐÌÝËÆÜ� ¨ Î¾Å�

Î¾¿ÌÐÕÆÈ¾Ê ÂÆ¾ÁËÌÏÐÆÕÃÏÈÆÓ ÈÌÊÍÉÃÈÏÌÀ ÀÏÃ Õ¾×Ã

ÀÙÂÀÆÁ¾ÃÐÏÝ ÐÎÃ¿ÌÀ¾ËÆÃ ËÃÍÎÃÎÙÀËÌÁÌ ÊÌËÆÐÌ�

ÎÆËÁ¾ ÈÌËÏÐÎÑÈÔÆÇ� ®¾¿ÌÐ¾ ÆËÏÐÆÐÑÐ¾ À Â¾ËËÌÊ

Ë¾ÍÎ¾ÀÉÃËÆÆ ÀÃÂÃÐÏÝ Ã×Ã Ï Ë¾Õ¾É¾ �����Ó ÁÌÂÌÀ�

±ÄÃ À ���� Á� ÈÌÉÉÃÈÐÆÀÌÊ ¾ÀÐÌÎÌÀ ÀÌ ÁÉ¾ÀÃ Ï

�� £� ­¾ÐÌËÌÊ À ÄÑÎË¾ÉÃ ��ÀÐÌÊ¾ÐÆÕÃÏÈ¾Ý ÏÀ¾ÎÈ¾�

¿ÙÉ¾ ÌÍÑ¿ÉÆÈÌÀ¾Ë¾ ÏÐ¾ÐÚÝ �«ÃÈÌÐÌÎÙÃ ÍÑÐÆ ÍÌÏ�

ÐÎÌÃËÆÝ ¾ÀÐÌÊ¾ÐÆÕÃÏÈÆÓ ÆËÒÌÎÊ¾ÔÆÌËËÌ�ÆÅÊÃÎÆ�

ÐÃÉÚËÙÓ ÏÆÏÐÃÊ ÂÉÝ ÂÆ¾ÁËÌÏÐÆÈÆ Ë¾ÂÃÄËÌÏÐÆ

ÏÀ¾ÎËÙÓ ÈÌËÏÐÎÑÈÔÆÇ�� À ÈÌÐÌÎÌÇ Å¾ÉÌÄÃËÙ ÌÏ�

ËÌÀËÙÃ ÈÌËÔÃÍÔÆÆ ÂÆÏÐ¾ËÔÆÌËËÌÁÌ ÑÍÎ¾ÀÉÃËÆÝ

ÍÎÌÔÃÏÏÌÊ ÂÆ¾ÁËÌÏÐÆÈÆ Ë¾ ¿¾ÅÃ ÐÃÉÃÈÌÊÊÑËÆÈ¾�

ÔÆÌËËÙÓ ÏÎÃÂÏÐÀ ÏÀÝÅÆ�

¯ÃÁÌÂËÝ ÏÆÏÐÃÊÙ ËÃÍÎÃÎÙÀËÌÁÌ ÊÌËÆÐÌÎÆËÁ¾�

Î¾ÅÎ¾¿ÌÐ¾ËËÙÃ À ÆËÏÐÆÐÑÐÃ� ÑÏÍÃÖËÌ Î¾¿ÌÐ¾ÜÐ Ë¾

ÎÝÂÃ ËÃÒÐÃÓÆÊÆÕÃÏÈÆÓ ÍÎÌÆÅÀÌÂÏÐÀ Ï ÆÏÍÌÉÚÅÌ�

À¾ËÆÃÊ ÏÀÝÅÆ ÍÌ ÏÆÏÐÃÊÃ ¦ËÐÃÎËÃÐ� »ÐÌ ÍÌÅÀÌÉÝÃÐ

ÏÐÎÌÆÐÚ ÈÌËÐÎÌÉÚËÙÃ Æ ÑÍÎ¾ÀÉÝÜ×ÆÃ ÏÆÏÐÃÊÙ� ÈÌ�

ÐÌÎÙÃ Â¾ÜÐ ÀÌÅÊÌÄËÌÏÐÚ ËÃÅ¾ÀÆÏÆÊÌ ÌÐ ÊÃÏÐ¾

Î¾ÏÍÌÉÌÄÃËÆÝ ÛÈÏÍÉÑ¾ÐÆÎÑÜ×ÃÇÏÝ ÈÌËÏÐÎÑÈÔÆÆ

Ë¾¿ÉÜÂ¾ÐÚ Å¾ ÃÃ ÏÌÏÐÌÝËÆÃÊ ÆÅ ÃÂÆËÌÁÌ ÏÍÃÔÆ�

¾ÉÆÅÆÎÌÀ¾ËËÌÁÌ ÂÆ¾ÁËÌÏÐÆÕÃÏÈÌÁÌ ÔÃËÐÎ¾�

 ËÃÂÎÃËÆÃ ÏÎÃÂÏÐÀ ÂÆ¾ÁËÌÏÐÆÈÆ À ÍÎÌÆÅÀÌÂÏ�

ÐÀÌ Æ ÍÌÂÁÌÐÌÀÈ¾ ÏÌÌÐÀÃÐÏÐÀÑÜ×ÆÓ È¾ÂÎÌÀ ÐÎÃ¿Ñ�

ÜÐ ÏÌÀÃÎÖÃËÏÐÀÌÀ¾ËÆÝ ËÌÎÊ¾ÐÆÀËÌÇ ¿¾ÅÙ� ¥¾ ÍÌÏ�

ÉÃÂËÆÃ ÁÌÂÙ ÆËÏÐÆÐÑÐÌÊ À ÐÃÏËÌÊ ÏÌÐÎÑÂËÆÕÃÏÐÀÃ

Ï ¡ÌÏÐ¾ËÂ¾ÎÐÌÊ Æ ¡ÌÏË¾ÂÅÌÎÌÓÎ¾ËÐÎÑÂ¾ ±ÈÎ¾ÆËÙ

ÏÌÅÂ¾Ë ÎÝÂ ÌÐÎ¾ÏÉÃÀÙÓ Æ ÁÌÏÑÂ¾ÎÏÐÀÃËËÙÓ ÏÐ¾Ë�

Â¾ÎÐÌÀ� ÎÃÁÉ¾ÊÃËÐÆÎÑÜ×ÆÓ ÍÎÌÔÃÂÑÎÑ ÐÃÓËÆÕÃÏ�

ÈÌÇ ÂÆ¾ÁËÌÏÐÆÈÆ� ÌÏË¾×ÃËÆÃ ÂÆ¾ÁËÌÏÐÆÕÃÏÈÆÓ É¾�

¿ÌÎ¾ÐÌÎÆÇ Æ ÀÌÍÎÌÏÙ Ì¿ÑÕÃËÆÝ Æ ÏÃÎÐÆÒÆÈ¾ÔÆÆ

ÏÍÃÔÆ¾ÉÆÏÐÌÀ�   ÏÉÌÄÆÀÖÃÇÏÝ ÏÆÐÑ¾ÔÆÆ ÀÏÃÀÌÅ�

Î¾ÏÐ¾Ü×ÑÜ ÎÌÉÚ ÍÎÆÌ¿ÎÃÐ¾ÃÐ ÍÌÂÁÌÐÌÀÈ¾ ÏÍÃÔÆ�

¾ÉÆÏÐÌÀ� ÑÊÃÜ×ÆÓ ÍÎÆÊÃËÝÐÚ ÏÉÌÄËÑÜ ÂÆ¾ÁËÌÏ�

ÐÆÕÃÏÈÑÜ ¾ÍÍ¾Î¾ÐÑÎÑ Æ ÏÆÏÐÃÊÙ� »ÐÆ ÀÌÍÎÌÏÙ ÑÏ�

ÍÃÖËÌ ÎÃÖ¾ÜÐ ÏÌÅÂ¾ËËÙÃ ÏÌÀÊÃÏÐËÌ Ï ¡ÌÏË¾Â�

ÅÌÎÌÓÎ¾ËÐÎÑÂ¾ ±ÈÎ¾ÆËÙ ÏÍÃÔÆ¾ÉÆÅÆÎÌÀ¾ËËÙÃ ÈÑÎ�

ÏÙ ÍÌ ÍÌÂÁÌÐÌÀÈÃ ÏÍÃÔÆ¾ÉÆÏÐÌÀ À Â¾ËËÌÇ Ì¿É¾ÏÐÆ�

Ë¾ ÈÌÐÌÎÙÓ Ë¾ÕÆË¾Ý Ï ���� Á� ÍÌÂÁÌÐÌÀÉÃËÌ ¿ÌÉÃÃ

���� ÏÍÃÔÆ¾ÉÆÏÐÌÀ�

®¾¿ÌÐÙ ÆËÏÐÆÐÑÐ¾ ËÃ ÌÁÎ¾ËÆÕÆÀ¾ÜÐÏÝ ÆÏÏÉÃ�

ÂÌÀ¾ËÆÝÊÆ À Ì¿É¾ÏÐÆ ÊÃÐ¾ÉÉÆÕÃÏÈÆÓ Ê¾ÐÃÎÆ¾ÉÌÀ�

¯ÌÐÎÑÂËÆÈÌÀ ÆËÏÐÆÐÑÐ¾ ÆËÐÃÎÃÏÌÀ¾ÉÆ Æ ÍÎÌ¿ÉÃÊÙ

ÏÀ¾ÎÈÆ ÍÌÉÆÊÃÎËÙÓ Ê¾ÐÃÎÆ¾ÉÌÀ Æ ÆÅÂÃÉÆÇ ÆÅ ËÆÓ�

  ÍÌÏÉÃÂËÆÃ ÁÌÂÙ ÍÌÝÀÆÉÌÏÚ Ã×Ã ÌÂËÌ Ë¾ÍÎ¾À�

ÉÃËÆÃ x ÛÉÃÈÐÎÌÏÀ¾ÎÈ¾ ÊÝÁÈÆÓ ÐÈ¾ËÃÇ ÄÆÀÙÓ

ÌÎÁ¾ËÆÅÊÌÀ� ®ÃÅÑÉÚÐ¾ÐÙ ÛÐÆÓ ÆÏÏÉÃÂÌÀ¾ËÆÇ Ë¾ÖÉÆ

ÍÎÆÊÃËÃËÆÃ À ÍÎ¾ÈÐÆÈÃ ÓÆÎÑÎÁÆÕÃÏÈÆÓ ÌÍÃÎ¾ÔÆÇ�

¯ Ë¾Õ¾É¾ �����Ó ÁÁ� ÍÌ ÆËÆÔÆ¾ÐÆÀÃ ¾È¾Â� �� £�

­¾ÐÌË¾ À ÆËÏÐÆÐÑÐÃ Î¾ÅÀÃÎËÑÐÙ ÍÌÆÏÈÌÀÙÃ ÆÏÏÉÃ�

ÂÌÀ¾ËÆÝ Æ ÛÈÏÍÃÎÆÊÃËÐ¾ÉÚËÙÃ Î¾ÅÎ¾¿ÌÐÈÆ ÍÌ ÀÙ�

ÝÀÉÃËÆÜ ÀÌÅÊÌÄËÌÏÐÆ ÆÏÍÌÉÚÅÌÀ¾ËÆÝ ÏÀ¾ÎÌÕËÙÓ

ÆÏÐÌÕËÆÈÌÀ Ë¾ÁÎÃÀ¾ ÂÉÝ ÍÌÉÑÕÃËÆÝ ÊÃÐ¾ÉÉÌÀ Æ

ÏÍÉ¾ÀÌÀ ÌÏÌ¿Ì ÀÙÏÌÈÌÁÌ È¾ÕÃÏÐÀ¾ Æ Ë¾ÂÃÄËÌÏÐÆ�

Ë¾ ÌÏËÌÀÃ ÈÌÐÌÎÙÓ ÏÒÌÎÊÆÎÌÀ¾ÉÌÏÚ ÀÐÌÎÌÃ ÌÏ�

ËÌÀËÌÃ Ë¾ÑÕËÌÃ Ë¾ÍÎ¾ÀÉÃËÆÃ À ÂÃÝÐÃÉÚËÌÏÐÆ ÆË�

ÏÐÆÐÑÐ¾� ÏÍÃÔÆ¾ÉÚË¾Ý ÛÉÃÈÐÎÌÊÃÐ¾ÉÉÑÎÁÆÝ� ±ÏÆÉÆÝ

Æ ÑÏÍÃÓÆ ÈÌÉÉÃÈÐÆÀ¾ À ÛÐÌÇ ËÌÀÌÇ Ì¿É¾ÏÐÆ Ì¿ÃÏ�

ÍÃÕÆÉÆ Å¾ÊÃÐËÌÃ ÍÎÌÂÀÆÄÃËÆÃ À Î¾ÅÀÆÐÆÆ ÏÌÀÎÃ�

ÊÃËËÌÇ È¾ÕÃÏÐÀÃËËÌÇ ÊÃÐ¾ÉÉÑÎÁÆÆ�

¨ ËÌÀÙÊ ÛÉÃÈÐÎÌÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÆÊ ÍÎÌÔÃÏÏ¾Ê

À ÍÃÎÀÑÜ ÌÕÃÎÃÂÚ ÌÐËÌÏÆÐÏÝ ÛÉÃÈÐÎÌÖÉ¾ÈÌÀÙÇ ÍÃ�

ÎÃÍÉ¾À Î¾ÏÓÌÂÑÃÊÌÁÌ ÛÉÃÈÐÎÌÂ¾ À ÀÌÂÌÌÓÉ¾ÄÂ¾�

ÃÊÑÜ ÆÅÉÌÄËÆÔÑ� ²ÑËÂ¾ÊÃËÐ¾ÉÚËÙÃ ÆÏÏÉÃÂÌÀ¾ËÆÝ

ÏÑ×ËÌÏÐÆ ÛÉÃÈÐÎÌÖÉ¾ÈÌÀÌÁÌ ÍÎÌÔÃÏÏ¾� ÃÁÌ ÒÆÅÆ�

ÈÌ�ÓÆÊÆÕÃÏÈÆÓ� ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÆÓ Æ ÛÉÃÈÐÎÌÐÃÓËÆ�

ÕÃÏÈÆÓ ÌÏÌ¿ÃËËÌÏÐÃÇ Ì¿ÃÏÍÃÕÆÉÆ ÍÃÎÃÂÌÀÙÃ ÍÌ�

ÅÆÔÆÆ ÆËÏÐÆÐÑÐ¾ À Î¾ÅÎ¾¿ÌÐÈÃ Æ ÍÎÆÊÃËÃËÆÆ ÛÉÃÈ�

ÐÎÌÖÉ¾ÈÌÀÌÇ ÐÃÓËÌÉÌÁÆÆ� Ë¾ÍÉ¾ÀÈÆ� ÉÆÐÚÝ� ÍÌÂÍÆÐ�

ÈÆ Æ ÂÎ�

  ÍÌÏÉÃÂËÆÃ ÁÌÂÙ À ÆËÏÐÆÐÑÐÃ ÀÙÍÌÉËÃË ÈÌÊ�

ÍÉÃÈÏ Ë¾ÑÕËÌ�ÆÏÏÉÃÂÌÀ¾ÐÃÉÚÏÈÆÓ Î¾¿ÌÐ� ÍÌÏÉÑÄÆÀ�

ÖÆÓ ÌÏËÌÀÌÇ ÂÉÝ Î¾ÅÎ¾¿ÌÐÈÆ ËÌÀÌÁÌ ÍÌÈÌÉÃËÆÝ

ÛÉÃÈÐÎÌÖÉ¾ÈÌÀÙÓ ÐÃÓËÌÉÌÁÆÇ� ÌÏËÌÀ¾ËËÙÓ Ë¾ ÍÌ�

ÉÑÕÃËÆÆ ÏÉÆÐÈÌÀ Æ Å¾ÁÌÐÌÀÌÈ ËÃÍÌÏÎÃÂÏÐÀÃËËÌ ÆÅ

ÄÆÂÈÌÁÌ ÊÃÐ¾ÉÉ¾ ¿ÃÅ ÍÃÎÃÍÉ¾À¾ Î¾ÏÓÌÂÑÃÊÙÓ

ÛÉÃÈÐÎÌÂÌÀ� »ÐÆ ÐÃÓËÌÉÌÁÆÆ Å¾Í¾ÐÃËÐÌÀ¾ËÙ À ±È�

Î¾ÆËÃ Æ Å¾ ÎÑ¿ÃÄÌÊ Æ ÎÃ¾ÉÆÅÌÀ¾ËÙ À ÍÎÌÊÙÖ�

ÉÃËËÌÏÐÆ�   Õ¾ÏÐËÌÏÐÆ� Ë¾ «ÌÀÌ�¨Î¾Ê¾ÐÌÎÏÈÌÊ Ê¾�

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� �



ÖÆËÌÏÐÎÌÆÐÃÉÚËÌÊ Å¾ÀÌÂÃ Ë¾ ÌÏËÌÀÃ ÛÐÆÓ ÐÃÓËÌ�

ÉÌÁÆÇ ÏÌÅÂ¾Ë ÑËÆÈ¾ÉÚËÙÇ ÈÌÊÍÉÃÈÏ ÍÌ ÍÎÌÆÅÀÌÂ�

ÏÐÀÑ ¿ÆÊÃÐ¾ÉÉÆÕÃÏÈÆÓ ÍÎÌÈ¾ÐËÙÓ À¾ÉÈÌÀ ÊÆÎÌÀÌÁÌ

ÑÎÌÀËÝ�

  ÆËÏÐÆÐÑÐÃ ÏÌÅÂ¾ËÙ Ã×Ã ÂÀÃ ÛÉÃÈÐÎÌÊÃÐ¾É�

ÉÑÎÁÆÕÃÏÈÆÃ ÐÃÓËÌÉÌÁÆÆ� ÍÉ¾ÅÊÃËËÌ�ÂÑÁÌÀ¾Ý Æ

ÛÉÃÈÐÎÌËËÌ�ÉÑÕÃÀ¾Ý� ®¾ÅÎ¾¿ÌÐÈ¾ ÐÃÓËÆÈÆ Æ ÐÃÓËÌ�

ÉÌÁÆÆ ÛÐÆÓ ÍÃÎÃÍÉ¾ÀËÙÓ ÍÎÌÔÃÏÏÌÀ ÀÃÉ¾ÏÚ Í¾Î¾É�

ÉÃÉÚËÌ Ï ÒÑËÂ¾ÊÃËÐ¾ÉÚËÙÊÆ ÆÏÏÉÃÂÌÀ¾ËÆÝÊÆ ÒÆ�

ÅÆÈÌ�ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÆÓ ÌÏÌ¿ÃËËÌÏÐÃÇ Î¾ÒÆËÆÎÌ�

À¾ËÆÝ À ÈÌËÐÎÌÉÆÎÑÃÊÌÇ ¾ÐÊÌÏÒÃÎÃ ÆÉÆ À¾ÈÑÑÊÃ

Æ ÍÎÌÔÃÏÏÌÀ ÈÎÆÏÐ¾ÉÉÆÅ¾ÔÆÆ ÏÐ¾ÉÃÇ� ÏÉÌÄËÌÉÃ�

ÁÆÎÌÀ¾ËËÙÓ ÏÍÉ¾ÀÌÀ� ÔÀÃÐËÙÓ Æ ÐÑÁÌÍÉ¾ÀÈÆÓ ÊÃ�

Ð¾ÉÉÌÀ�

­É¾ÅÊÃËËÌ�ÂÑÁÌÀÌÇ ÍÃÎÃÍÉ¾À� ¿É¾ÁÌÂ¾ÎÝ ÏÃÎÚ�

ÃÅËÙÊ ÆÏÏÉÃÂÌÀ¾ËÆÝÊ ÀÙÏÌÈÌÐÃÊÍÃÎ¾ÐÑÎËÙÓ ÏÆÏ�

ÐÃÊ �Á¾ÅwÊÃÐ¾ÉÉ�� ÌÐÈÎÙÉ ÖÆÎÌÈÆÃ ÀÌÅÊÌÄËÌÏÐÆ

ÍÎÌÆÅÀÌÂÏÐÀ¾ ËÌÀÌÁÌ ÈÉ¾ÏÏ¾ ÈÌËÏÐÎÑÈÔÆÌËËÙÓ

Ê¾ÐÃÎÆ¾ÉÌÀ x ÀÙÏÌÈÌ¾ÅÌÐÆÏÐÙÓ ÏÐ¾ÉÃÇ� � ÏÌÅ�

Â¾ËÆÃ ÊÌ×ËÙÓ ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÆÓ ÍÉ¾ÅÊÌÐÎÌËÌÀ

ÍÌÅÀÌÉÆÉÌ ÆËÏÐÆÐÑÐÑ ÀÙÇÐÆ À ¿ÌÉÚÖÑÜ ÊÃÐ¾É�

ÉÑÎÁÆÜ x ¿ÙÉÆ Î¾ÅÎ¾¿ÌÐ¾ËÙ ËÌÀÙÃ ÈÌËÏÐÎÑÈÔÆÆ

ÑÏÐ¾ËÌÀÌÈ ÐÆÍ¾ �ÈÌÀÖwÍÃÕÚ� ÃÊÈÌÏÐÚÜ ÂÌ ��� Ð�

µÆÏÐÌÐ¾ ÊÃÐ¾ÉÉ¾� ÍÌÉÑÕÃËËÌÁÌ À ÛÐÆÓ ÑÏÐ¾ËÌÀÈ¾Ó�

ËÃ ÑÏÐÑÍ¾ÃÐ ÍÌ È¾ÕÃÏÐÀÑ ÛÉÃÈÐÎÌÖÉ¾ÈÌÀÌÊÑ�

¯ÌÀÊÃÏÐËÙÊÆ ÑÏÆÉÆÝÊÆ ÑÕÃËÙÓ ÆËÏÐÆÐÑÐ¾� ÌÐ�

Î¾ÏÉÃÀÙÓ Ë¾ÑÕËÙÓ ÑÕÎÃÄÂÃËÆÇ Æ ÍÎÌÆÅÀÌÂÏÐÀÃË�

ËÆÈÌÀ ÏÌÅÂ¾Ë¾ ÏÌÀÃÎÖÃËË¾Ý ÛÉÃÈÐÎÌËËÌ�ÉÑÕÃÀ¾Ý

ÐÃÓËÆÈ¾� ¾ ÐÃÓËÌÉÌÁÆÝ ÛÉÃÈÐÎÌËËÌ�ÉÑÕÃÀÌÇ ÍÉ¾ÀÈÆ

À À¾ÈÑÑÊÃ ÏÐ¾É¾ ËÃÅ¾ÊÃËÆÊÙÊ ÍÎÌÔÃÏÏÌÊ ÍÌÉÑ�

ÕÃËÆÝ ÌÏÌ¿Ì È¾ÕÃÏÐÀÃËËÙÓ Ê¾ÐÃÎÆ¾ÉÌÀ À ÊÃÐ¾É�

ÉÑÎÁÆÆ Æ Ê¾ÖÆËÌÏÐÎÌÃËÆÆ� ®¾¿ÌÐÙ À ÛÐÌÊ Ë¾ÍÎ¾À�

ÉÃËÆÆ À Ë¾ÏÐÌÝ×ÃÃ ÀÎÃÊÝ ÏÈÌËÔÃËÐÎÆÎÌÀ¾ËÙ À

ÏÌÅÂ¾ËËÌÊ ÍÎÆ ÆËÏÐÆÐÑÐÃ Ë¾ÑÕËÌ�ÆËÄÃËÃÎËÌÊ

ÔÃËÐÎÃ �°ÆÐ¾Ë�� ÈÌÐÌÎÙÇ ÀÙÍÌÉËÝÃÐ Å¾È¾ÅÙ È¾È ÂÉÝ

ÍÎÃÂÍÎÆÝÐÆÇ ±ÈÎ¾ÆËÙ� Ð¾È Æ ÂÉÝ Å¾ÎÑ¿ÃÄËÙÓ ÈÌÊ�

Í¾ËÆÇ�

¦ÏÏÉÃÂÌÀ¾ËÆÝ ÍÎÌÔÃÏÏ¾ ÆÏÍ¾ÎÃËÆÝ À À¾ÈÑÑÊÃ

ÊÃÐ¾ÉÉÆÕÃÏÈÆÓ Æ ËÃÊÃÐ¾ÉÉÆÕÃÏÈÆÓ Ê¾ÐÃÎÆ¾ÉÌÀ Æ

ÆÓ ÍÌÏÉÃÂÑÜ×ÃÇ ÈÌËÂÃËÏ¾ÔÆÆ È¾È ÌÏËÌÀÙ Í¾ÎÌ�

Ò¾ÅËÌÇ ÊÃÐ¾ÉÉÑÎÁÆÆ ÌÐÈÎÙÉÆ ÀÌÅÊÌÄËÌÏÐÚ ÂÉÝ ÍÌ�

ÉÑÕÃËÆÝ ÍÌÈÎÙÐÆÇ ÆÅ Î¾ÅÉÆÕËÙÓ Ê¾ÐÃÎÆ¾ÉÌÀ�

ÀÈÉÜÕ¾Ý Ä¾ÎÌÏÐÌÇÈÆÃ� ÐÑÁÌÍÉ¾ÀÈÆÃ Æ ÈÌÊÍÌÅÆ�

ÔÆÌËËÙÃ� ÍÌÅÀÌÉÆÉÆ À ÖÆÎÌÈÆÓ ÍÎÃÂÃÉ¾Ó ÎÃÁÑÉÆ�

ÎÌÀ¾ÐÚ ÏÌÏÐ¾À� ÏÐÎÑÈÐÑÎÑ Æ ÏÀÌÇÏÐÀ¾ ÌÏ¾ÄÂÃËËÙÓ

ÏÉÌÃÀ� °ÌÉ×ÆË¾ Ë¾ËÌÏÆÊÙÓ ÍÌÈÎÙÐÆÇ À Å¾ÀÆÏÆ�

ÊÌÏÐÆ ÌÐ Ë¾ÅË¾ÕÃËÆÝ ÎÃÁÑÉÆÎÑÃÐÏÝ ÌÐ ÂÃÏÝÐÈ¾ ÊÆÈ�

ÎÌÊÃÐÎÌÀ ÂÌ ËÃÏÈÌÉÚÈÆÓ ÊÆÉÉÆÊÃÐÎÌÀ�

¡ÌÎÂÌÏÐÚÜ ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ ÝÀÉÝÃÐÏÝ ÏÌÅ�

Â¾ËÆÃ ÐÃÓËÌÉÌÁÆÆ ÏÀ¾ÎÈÆ Æ ÈÌËÐÎÌÉÝ È¾ÕÃÏÐÀ¾ ÐÎÑ¿

Ê¾ÁÆÏÐÎ¾ÉÚËÙÓ Á¾ÅÌÍÎÌÀÌÂÌÀ� ÈÌÐÌÎ¾Ý ÀËÃÂÎÃË¾

Ë¾ ÊËÌÁÆÓ Å¾ÀÌÂÝÓ ±ÈÎ¾ÆËÙ Æ ®ÌÏÏÆÆ�

  Ë¾Õ¾ÉÃ �����Ó ÁÁ� À ÆËÏÐÆÐÑÐÃ ÒÌÎÊÆÎÑÃÐÏÝ

ËÌÀÌÃ Ë¾ÑÕËÌÃ Ë¾ÍÎ¾ÀÉÃËÆÃ x ÈÌÊÍÉÃÈÏËÙÃ ÆÏ�

ÏÉÃÂÌÀ¾ËÆÝ ÍÌ ÏÌÅÂ¾ËÆÜ ËÌÀÙÓ Æ ÏÌÀÃÎÖÃËÏÐÀÌ�

À¾ËÆÜ ÏÑ×ÃÏÐÀÑÜ×ÆÓ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÓ ÍÎÌÔÃÏÏÌÀ

ÐÃÎÊÆÕÃÏÈÌÁÌ Ë¾ËÃÏÃËÆÝ Å¾×ÆÐËÙÓ Æ ÆÅËÌÏÌÏÐÌÇ�

ÈÆÓ ÍÌÈÎÙÐÆÇ�   Ë¾ÏÐÌÝ×ÃÃ ÀÎÃÊÝ ÆËÏÐÆÐÑÐ Î¾Å�

ÀÆÀ¾ÃÐ ÍÎ¾ÈÐÆÕÃÏÈÆ ÀÏÃ ÏÌÀÎÃÊÃËËÙÃ ÍÎÌÔÃÏÏÙ

Ë¾ËÃÏÃËÆÝ Å¾×ÆÐËÙÓ Æ ÑÍÎÌÕËÝÜ×ÆÓ ÍÌÈÎÙÐÆÇ�

®¾ÅÎ¾¿ÌÐ¾ËÙ ÐÃÓËÌÉÌÁÆÝ Æ ÑÏÐ¾ËÌÀÈÆ ÂÉÝ ÍÉ¾Å�

ÊÃËËÌ�ÂÑÁÌÀÌÁÌ Ë¾ÍÙÉÃËÆÝ ÆÅËÌÏÌÏÐÌÇÈÆÓ ÍÌÈÎÙ�

ÐÆÇ� ¾ Ð¾ÈÄÃ ÑÏÐ¾ËÌÀÈÆ ÂÉÝ ÂÃÐÌË¾ÔÆÌËËÌÁÌ Ë¾�

ÍÙÉÃËÆÝ� ÈÌÐÌÎÙÃ ÊÌÁÑÐ ÛÈÏÍÉÑ¾ÐÆÎÌÀ¾ÐÚÏÝ Ï ÍÎÆ�

ÊÃËÃËÆÃÊ Î¾ÅÉÆÕËÙÓ Î¾¿ÌÕÆÓ Á¾ÅÌÀ �¾ÔÃÐÆÉÃË¾�

ÍÎÌÍ¾Ë¾� ÀÌÂÌÎÌÂ¾��

«¾ ÀÏÃÓ ÛÐ¾Í¾Ó ÂÃÝÐÃÉÚËÌÏÐÆ ÆËÏÐÆÐÑÐ¾ ÌÂËÌÇ

ÆÅ ÃÁÌ ÁÉ¾ÀËÙÓ Å¾Â¾Õ ÝÀÉÝÃÐÏÝ Î¾ÅÎ¾¿ÌÐÈ¾ Ì¿ÌÎÑ�

ÂÌÀ¾ËÆÝ ÂÉÝ ÊÃÓ¾ËÆÅ¾ÔÆÆ ÍÎÌÔÃÏÏÌÀ ÏÀ¾ÎÈÆ Æ Ë¾Í�

É¾ÀÈÆ Ï ÔÃÉÚÜ Å¾ÊÃËÙ ÎÑÕËÌÁÌ ÐÎÑÂ¾ ÏÀ¾Î×ÆÈ¾� ¬Ï�

ËÌÀËÙÃ ÍÎÆËÔÆÍÙ ÍÌÏÐÎÌÃËÆÝ ÏÀ¾ÎÌÕËÙÓ ÑÏÐ¾ËÌÀÌÈ�

Å¾ÉÌÄÃËËÙÃ Ã×Ã £� ¬� ­¾ÐÌËÌÊ� ÍÉÌÂÌÐÀÌÎËÌ Î¾Å�

ÀÆÀ¾ÜÐÏÝ ÈÌÉÉÃÈÐÆÀÌÊ ÈÌËÏÐÎÑÈÐÌÎÌÀ ¬¨°� ÆËÏÐÆ�

ÐÑÐ¾ Ï ÑÕÃÐÌÊ ËÌÀÙÓ ÐÃËÂÃËÔÆÇ Î¾ÅÀÆÐÆÝ ÏÀ¾ÎÌÕËÌÁÌ

Æ ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÌÁÌ ÍÎÌÆÅÀÌÂÏÐÀ¾�

�ÌÉÚÖÌÃ ÀËÆÊ¾ËÆÃ À ÆËÏÐÆÐÑÐÃ ÑÂÃÉÝÃÐÏÝ ÏÌÅ�

Â¾ËÆÜ Æ ÖÆÎÌÈÌÊÑ ÍÎÆÊÃËÃËÆÜ ¾ÀÐÌÊ¾ÐÆÕÃÏÈÌÁÌ

ÈÌËÐÎÌÉÝ È¾ÕÃÏÐÀ¾ Æ ÑÍÎ¾ÀÉÃËÆÝ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÊÆ

ÍÎÌÔÃÏÏ¾ÊÆ ÏÀ¾ÎÈÆ� ÏÍÃÔÛÉÃÈÐÎÌÊÃÐ¾ÉÉÑÎÁÆÆ Æ

Ë¾ÍÙÉÃËÆÝ Ï ÆÏÍÌÉÚÅÌÀ¾ËÆÃÊ ÏÌÀÎÃÊÃËËÌÇ ÀÙÕÆÏ�

ÉÆÐÃÉÚËÌÇ ÐÃÓËÆÈÆ� ¬ÏËÌÀÌÇ ÂÉÝ ÛÐÆÓ Î¾ÅÎ¾¿ÌÐÌÈ

ÍÌÏÉÑÄÆÉÆ ÒÑËÂ¾ÊÃËÐ¾ÉÚËÙÃ ÆÏÏÉÃÂÌÀ¾ËÆÝ ÈÌËÈ�

ÎÃÐËÙÓ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÓ ÍÎÌÔÃÏÏÌÀ È¾È Ì¿ØÃÈÐÌÀ

ÑÍÎ¾ÀÉÃËÆÝ� ­ÃÎÀÙÃ ÆÏÏÉÃÂÌÀ¾ËÆÝ À ÛÐÌÊ Ë¾ÍÎ¾À�

ÉÃËÆÆ ¿ÙÉÆ Ë¾Õ¾ÐÙ ¾È¾Â� �� £� ­¾ÐÌËÌÊ Ã×Ã ÀÌ

ÀÎÃÊÝ  ÃÉÆÈÌÇ ¬ÐÃÕÃÏÐÀÃËËÌÇ ÀÌÇËÙ Æ ÑÏÍÃÖËÌ

Î¾ÅÀÆÀ¾ÜÐÏÝ ÍÌÂ ÃÁÌ ËÃÍÌÏÎÃÂÏÐÀÃËËÙÊ ÎÑÈÌÀÌÂ�

ÏÐÀÌÊ À Ë¾ÏÐÌÝ×ÃÃ ÀÎÃÊÝ�

¥Ë¾ÕÆÐÃÉÃË ÀÈÉ¾Â À ÐÀÌÎÕÃÏÈÆÃ ÑÏÍÃÓÆ ÈÌÉÉÃÈ�

ÐÆÀ¾ ÆËÏÐÆÐÑÐ¾ ÐÃÓ Ë¾ÑÕËÙÓ ÍÌÂÎ¾ÅÂÃÉÃËÆÇ Æ ÏÌÐ�

ÎÑÂËÆÈÌÀ� ÈÌÐÌÎÙÃ ÀÃÂÑÐ Ê¾ÐÃÊ¾ÐÆÕÃÏÈÆÃ ÆÏÏÉÃÂÌ�

À¾ËÆÝ� ÏÌÅÂ¾ÜÐ ËÌÀÙÃ ÊÃÐÌÂÆÈÆ ÏÌÀÎÃÊÃËËÙÓ ÒÆ�

ÅÆÕÃÏÈÆÓ Æ ÓÆÊÆÕÃÏÈÆÓ ÆÏÏÉÃÂÌÀ¾ËÆÇ È¾ÕÃÏÐÀ¾� Î¾Å�

Î¾¿¾ÐÙÀ¾ÜÐ ÆËÒÌÎÊ¾ÔÆÌËËÙÃ ÏÆÏÐÃÊÙ� ¿¾ËÈÆ Â¾Ë�

ËÙÓ Æ ÛÈÏÍÃÎÐËÙÃ ÏÆÏÐÃÊÙ� Å¾ËÆÊ¾ÜÐÏÝ ÍÎÌÁ�

ËÌÅÆÎÌÀ¾ËÆÃÊ Æ ÏÆÏÐÃÊ¾ÐÆÕÃÏÈÆÊ ¾Ë¾ÉÆÅÌÊ ÛÈÌËÌ�

ÊÆÕÃÏÈÆÓ ¾ÏÍÃÈÐÌÀ Î¾ÅÀÆÐÆÝ ÏÀ¾ÎÌÕËÌÇ Ë¾ÑÈÆ Æ ÐÃÓ�

ËÆÈÆ�

�É¾ÁÌÂ¾ÎÝ ÏÌÕÃÐ¾ËÆÜ ÔÃÉÃË¾ÍÎ¾ÀÉÃËËÙÓ ÒÑË�

Â¾ÊÃËÐ¾ÉÚËÙÓ ÐÃÌÎÃÐÆÕÃÏÈÆÓ ÆÏÏÉÃÂÌÀ¾ËÆÇ Ï ÆË�

ÄÃËÃÎËÌ�ÍÎÆÈÉ¾ÂËÙÊÆ Î¾ÅÎ¾¿ÌÐÈ¾ÊÆ� ÐÃÏËÙÊ

ÐÀÌÎÕÃÏÈÆÊ ÏÀÝÅÝÊ Ï ÍÎÌÊÙÖÉÃËËÙÊÆ ÍÎÃÂÍÎÆÝ�

ÐÆÝÊÆ À ÎÃ¾ÉÆÅ¾ÔÆÆ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÓ ËÌÀÖÃÏÐÀ

ÆËÏÐÆÐÑÐ Å¾ ÍÎÌÖÃÂÖÆÃ �� ÉÃÐ ÏÀÌÃÇ ÂÃÝÐÃÉÚ�

ËÌÏÐÆ ÍÎÃÀÎ¾ÐÆÉÏÝ À ÈÎÑÍËÃÇÖÆÇ À ÏÐÎ¾ËÃ Æ ÊÆÎÃ

Ë¾ÑÕËÌ�ÆÏÏÉÃÂÌÀ¾ÐÃÉÚÏÈÆÇ ÔÃËÐÎ À Ì¿É¾ÏÐÆ ÏÀ¾Î�

ÈÆ Æ ÎÌÂÏÐÀÃËËÙÓ ÐÃÓËÌÉÌÁÆÇ�

¯ÃÁÌÂËÝ ÆËÏÐÆÐÑÐ ÍÎÃÂÏÐ¾ÀÉÝÃÐ ÏÌ¿ÌÇ Ë¾ÑÕËÌ�

ÐÃÓËÆÕÃÏÈÆÇ ÈÌÊÍÉÃÈÏ� ÈÑÂ¾ ÀÓÌÂÝÐ ÌÍÙÐËÌÃ ÈÌËÏ�

ÐÎÑÈÐÌÎÏÈÌ�ÐÃÓËÌÉÌÁÆÕÃÏÈÌÃ ¿ÜÎÌ� ÛÈÏÍÃÎÆÊÃËÐ¾ÉÚ�

ËÌÃ ÍÎÌÆÅÀÌÂÏÐÀÌ� ÐÎÆ ÌÍÙÐËÙÓ Å¾ÀÌÂ¾� ÎÝÂ ÆËÄÃ�

ËÃÎËÙÓ ÔÃËÐÎÌÀ�  Ì ÀÏÃÓ ÃÁÌ ÍÌÂÎ¾ÅÂÃÉÃËÆÝÓ Î¾¿Ì�

Ð¾ÃÐ ÌÈÌÉÌ ���� ÕÃÉÌÀÃÈ� ÆÅ ËÆÓ ÏÌ¿ÏÐÀÃËËÌ À ÆË�

ÏÐÆÐÑÐÃ ���� ÕÃÉÌÀÃÈ� «¾ÑÕËÙÇ ÍÌÐÃËÔÆ¾É ÆËÏÐÆÐÑÐ¾

ÏÌÏÐ¾ÀÉÝÜÐ ��� Ë¾ÑÕËÙÓ ÏÌÐÎÑÂËÆÈÌÀ� ÏÎÃÂÆ ÈÌÐÌ�

ÎÙÓ � ¾È¾ÂÃÊÆÈÌÀ Æ � ÕÉÃËÌÀ�ÈÌÎÎÃÏÍÌËÂÃËÐÌÀ «�«

±ÈÎ¾ÆËÙ� �� ÂÌÈÐÌÎ¾ Ë¾ÑÈ Æ ¿ÌÉÃÃ ��� È¾ËÂÆÂ¾ÐÌÀ

Ë¾ÑÈ�

¢ÃÝÐÃÉÚËÌÏÐÚ ÆËÏÐÆÐÑÐ¾ Æ ÓÌÅÎ¾ÏÕÃÐËÙÓ ÍÌÂ�

Î¾ÅÂÃÉÃËÆÇ ÏÐÎÌÁÌ ÈÌÌÎÂÆËÆÎÌÀ¾Ë¾ Æ ÍÌÉËÌÏÐÚÜ

ÌÎÆÃËÐÆÎÌÀ¾Ë¾ Ë¾ ÏÌÀÊÃÏÐËÌÃ ÎÃÖÃËÆÃ Å¾Â¾Õ ÍÌ

ÌÏËÌÀËÙÊ Ë¾ÑÕËÙÊ Ë¾ÍÎ¾ÀÉÃËÆÝÊ�

�ÈÐÆÀËÌÃ Æ ËÃÍÌÏÎÃÂÏÐÀÃËËÌÃ ÑÕ¾ÏÐÆÃ ÑÕÃËÙÓ

ÆËÏÐÆÐÑÐ¾ À ÍÎ¾ÈÐÆÕÃÏÈÌÇ ÎÃ¾ÉÆÅ¾ÔÆÆ ÏÀÌÆÓ Î¾Å�

Î¾¿ÌÐÌÈ Ì¿ÌÁ¾×¾ÃÐ ÆÓ È¾È Î¾¿ÌÐËÆÈÌÀ ¾È¾ÂÃÊÆ�

ÕÃÏÈÌÇ Ë¾ÑÈÆ À ÍÎÌÀÃÂÃËÆÆ ÒÑËÂ¾ÊÃËÐ¾ÉÚËÙÓ ÆÏ�
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ÏÉÃÂÌÀ¾ËÆÇ Æ ÍÌÆÏÈÌÀÙÓ Î¾ÅÎ¾¿ÌÐÌÈ À Ì¿É¾ÏÐÆ

ÏÀ¾ÎÈÆ Æ ÏÊÃÄËÙÓ ÍÎÌÔÃÏÏÌÀ� ¾ Ð¾ÈÄÃ ÏÍÃÔÛÉÃÈ�

ÐÎÌÊÃÐ¾ÉÉÑÎÁÆÆ� ÆÊÃÜ×ÆÓ ÊÃÄÌÐÎ¾ÏÉÃÀÌÃ ÅË¾ÕÃ�

ËÆÃ� ¥¾ ÍÎÌÖÃÂÖÆÃ �� ÉÃÐ ÆËÏÐÆÐÑÐ ÂÌÈ¾Å¾É ÄÆÅ�

ËÃËËÌÏÐÚ ÌÎÆÃËÐ¾ÔÆÆ Ë¾ ÔÃÉÃË¾ÍÎ¾ÀÉÃËËÙÃ ÒÑË�

Â¾ÊÃËÐ¾ÉÚËÙÃ ÆÏÏÉÃÂÌÀ¾ËÆÝ� ÈÌÐÌÎÙÃ ÍÌÀÙÖ¾ÜÐ

ÅË¾ÕÆÊÌÏÐÚ ÆÓ ÎÃÅÑÉÚÐ¾ÐÌÀ À ÍÌÏÉÃÂÑÜ×ÆÓ Î¾Å�

Î¾¿ÌÐÈ¾Ó�   ¾ÈÐÆÀÃ ÑÕÃËÙÓ ÆËÏÐÆÐÑÐ¾ ÑËÆÈ¾ÉÚËÙÃ

ÎÃÅÑÉÚÐ¾ÐÙ ÍÌÅË¾ËÆÝ ÒÆÅÆÈÆ ÂÑÁÌÀÌÁÌ Î¾ÅÎÝÂ¾ Æ

ËÆÅÈÌÐÃÊÍÃÎ¾ÐÑÎËÌÇ ÍÉ¾ÅÊÙ� ÏÀÌÇÏÐÀ ÊÌ×ËÙÓ ÌÏ�

ÐÎÌÏÒÌÈÑÏÆÎÌÀ¾ËËÙÓ ÍÑÕÈÌÀ ÛÉÃÈÐÎÌËÌÀ� ÍÎÆÎÌÂÙ

ÍÉ¾ÀÉÃËÆÝ� ÆÏÍ¾ÎÃËÆÝ� ÈÎÆÏÐ¾ÉÉÆÅ¾ÔÆÆ Æ ÈÌËÂÃË�

Ï¾ÔÆÆ ÊÃÐ¾ÉÉÌÀ� ÒÆÅÆÈÌ�ÓÆÊÆÕÃÏÈÆÓ Æ ÐÃÍÉÌÒÆ�

ÅÆÕÃÏÈÆÓ ÍÎÌÔÃÏÏÌÀ ÏÀ¾ÎÈÆ Æ Î¾ÒÆËÆÎÑÜ×ÆÓ ÍÃ�

ÎÃÍÉ¾ÀÌÀ� ÍÎÌÕËÌÏÐÆ Æ Ë¾ÂÃÄËÌÏÐÆ ÏÀ¾ÎËÙÓ ÏÌÃ�

ÂÆËÃËÆÇ Æ ÈÌËÏÐÎÑÈÔÆÇ�

®ÃÅÑÉÚÐ¾ÐÙ ÛÐÆÓ Î¾¿ÌÐ ÍÌÂÐÀÃÎÄÂÃËÙ ÉÆÔÃË�

ÅÆÝÊÆ Æ ÍÌÉÑÕÃËËÙÊÆ Í¾ÐÃËÐ¾ÊÆ� ¦ËÏÐÆÐÑÐÌÊ ÎÃ�

¾ÉÆÅÌÀ¾ËÌ ¿ÌÉÃÃ ��� ÉÆÔÃËÅÆÇ À ¯¶�� ¡ÃÎÊ¾ËÆÜ�

½ÍÌËÆÜ� ®ÌÏÏÆÜ� ¶ÀÃÔÆÜ� ²Î¾ËÔÆÜ� ¨ÆÐ¾Ç Æ ÂÎ�

­ÌÉÑÕÃËÌ ÌÈÌÉÌ ���� Í¾ÐÃËÐÌÀ ±ÈÎ¾ÆËÙ� ®ÌÏÏÆÆ

Æ Â¾ÉÚËÃÁÌ Å¾ÎÑ¿ÃÄÚÝ� ¾ Ð¾ÈÄÃ ¿ÌÉÃÃ ���� ¾À�

ÐÌÎÏÈÆÓ ÏÀÆÂÃÐÃÉÚÏÐÀ�

¥¾ ÁÌÂÙ ÂÃÝÐÃÉÚËÌÏÐÆ ÆËÏÐÆÐÑÐ¾ ¿ÌÉÃÃ �� Ë¾�

Æ¿ÌÉÃÃ ÀÙÂ¾Ü×ÆÓÏÝ Î¾ÅÎ¾¿ÌÐÌÈ� ÀÙÍÌÉËÃËËÙÓ Æ

ÀËÃÂÎÃËËÙÓ À Ë¾ÎÌÂËÌÃ ÓÌÅÝÇÏÐÀÌ ÏÌÐÎÑÂËÆÈ¾ÊÆ

ÆËÏÐÆÐÑÐ¾ À ÏÌÂÎÑÄÃÏÐÀÃ Ï ÍÎÌÆÅÀÌÂÏÐÀÃËËÙÊÆ

ÈÌÉÉÃÈÐÆÀ¾ÊÆ� ÑÂÌÏÐÌÃËÙ ÉÃËÆËÏÈÆÓ� ÁÌÏÑÂ¾ÎÏ�

ÐÀÃËËÙÓ� ¾ Ð¾ÈÄÃ ÍÎÃÊÆÇ ±ÈÎ¾ÆËÙ�

®Ã¾ÉÆÅ¾ÔÆÝ ÍÃÎÏÍÃÈÐÆÀËÙÓ Ë¾ÑÕËÙÓ Î¾ÅÎ¾¿Ì�

ÐÌÈ Æ ÆËËÌÀ¾ÔÆÌËËÙÓ ÍÎÌÃÈÐÌÀ ÆËÏÐÆÐÑÐ¾ ÌÏÑ×ÃÏ�

ÐÀÉÝÃÐÏÝ Ð¾ÈÄÃ ÕÃÎÃÅ ÏÌÅÂ¾ËËÙÇ ÍÎÆ ¦»¯ �°ÃÓ�

ËÌÉÌÁÆÕÃÏÈÆÇ Í¾ÎÈ�� À ÏÌÏÐ¾À ÈÌÐÌÎÌÁÌ ÀÓÌÂÝÐ

ÏÀÙÖÃ �� Ë¾ÑÕËÙÓ ÌÎÁ¾ËÆÅ¾ÔÆÇ� ÍÎÃÂÍÎÆÝÐÆÇ�

ÆËÄÃËÃÎËÙÓ ÔÃËÐÎÌÀ Æ ÌÍÙÐËÙÓ Å¾ÀÌÂÌÀ�

ÏÍÃÔÆ¾ÉÆÅÆÎÑÜ×ÆÓÏÝ À Ì¿É¾ÏÐÆ ÏÀ¾ÎÈÆ Æ ÎÌÂÏÐ�

ÀÃËËÙÓ ÐÃÓËÌÉÌÁÆÇ� ¯ÎÃÂÆ ËÆÓ Ð¾ÈÆÃ ÆÅÀÃÏÐËÙÃ

ÍÎÌÆÅÀÌÂÆÐÃÉÆ ÏÀ¾ÎÌÕËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ� È¾È

�¨¥»¯¬� Æ �¯»©ª���

¬ÂËÆÊ ÆÅ ÌÏËÌÀËÙÓ Ë¾ÍÎ¾ÀÉÃËÆÇ ÂÃÝÐÃÉÚËÌÏÐÆ

ÆËÏÐÆÐÑÐ¾ ÝÀÉÝÃÐÏÝ ÍÌÂÁÌÐÌÀÈ¾ Ë¾ÑÕËÙÓ Æ ÆËÄÃ�

ËÃÎËÙÓ È¾ÂÎÌÀ� ­ÌÂÁÌÐÌÀÈ¾ È¾ËÂÆÂ¾ÐÌÀ Æ ÂÌÈÐÌÎÌÀ

ÐÃÓËÆÕÃÏÈÆÓ Ë¾ÑÈ ÌÏÑ×ÃÏÐÀÉÝÃÐÏÝ ÕÃÎÃÅ ÂÌÈÐÌÎ¾Ë�

ÐÑÎÑ Æ ¾ÏÍÆÎ¾ËÐÑÎÑ� ­ÎÆ ÆËÏÐÆÐÑÐÃ Î¾¿ÌÐ¾ÃÐ ÏÍÃ�

ÔÆ¾ÉÆÅÆÎÌÀ¾ËËÙÇ ÏÌÀÃÐ ÍÌ ÍÎÆÃÊÑ È Å¾×ÆÐÃ ÂÌÈ�

ÐÌÎÏÈÆÓ Æ È¾ËÂÆÂ¾ÐÏÈÆÓ ÂÆÏÏÃÎÐ¾ÔÆÇ À Ì¿É¾ÏÐÆ

ÏÀ¾ÎÈÆ� ÏÍÃÔÛÉÃÈÐÎÌÊÃÐ¾ÉÉÑÎÁÆÆ Æ ¾ÀÐÌÊ¾ÐÆÕÃÏ�

ÈÌÁÌ ÑÍÎ¾ÀÉÃËÆÝ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÊÆ ÍÎÌÔÃÏÏ¾ÊÆ�

­ÌÂÁÌÐÌÀÈ¾ ÆËÄÃËÃÎËÙÓ È¾ÂÎÌÀ ÀÃÂÃÐÏÝ ÆËÏ�

ÐÆÐÑÐÌÊ ÏÌÀÊÃÏÐËÌ Ï «°±± �¨ÆÃÀÏÈÆÇ ÍÌÉÆÐÃÓËÆ�

ÕÃÏÈÆÇ ÆËÏÐÆÐÑÐ�� ±ÕÃËÙÃ ÆËÏÐÆÐÑÐ¾ ÕÆÐ¾ÜÐ ÏÐÑ�

ÂÃËÐ¾Ê Ì¿ÅÌÎËÙÃ ÈÑÎÏÙ Æ ÎÑÈÌÀÌÂÝÐ ÔÃÉÃÀÌÇ ÍÌÂ�

ÁÌÐÌÀÈÌÇ Ê¾ÁÆÏÐÎÌÀ� «¾ÑÕËÌ�ÍÎÌÆÅÀÌÂÏÐÀÃËËÑÜ Æ

ÂÆÍÉÌÊËÑÜ ÍÎ¾ÈÐÆÈÑ ÏÐÑÂÃËÐÙ ÍÎÌÓÌÂÝÐ À Ë¾ÑÕËÙÓ

ÌÐÂÃÉ¾Ó Æ É¾¿ÌÎ¾ÐÌÎÆÝÓ ÆËÏÐÆÐÑÐ¾�

­ÌÂÁÌÐÌÀÈ¾ ÆËÄÃËÃÎÌÀ�ÒÆÅÆÈÌÀ Æ Ê¾ÐÃÊ¾ÐÆÈÌÀ

ÏÌ ÏÍÃÔÆ¾ÉÆÅ¾ÔÆÃÇ À Ì¿É¾ÏÐÆ ÏÀ¾ÎÈÆ Æ ÏÍÃÔÛÉÃÈ�

ÐÎÌÊÃÐ¾ÉÉÑÎÁÆÆ ÌÏÑ×ÃÏÐÀÉÝÃÐÏÝ Ë¾ È¾ÒÃÂÎÃ ÒÆ�

ÅÆÕÃÏÈÌÇ ÊÃÐ¾ÉÉÑÎÁÆÆ Æ Ê¾ÐÃÎÆ¾ÉÌÀÃÂÃËÆÝ ¨ÆÃÀ�

ÏÈÌÁÌ ÌÐÂÃÉÃËÆÝ ª²°¦� ÌÎÁ¾ËÆÅÌÀ¾ËËÌÇ Ë¾ ¿¾ÅÃ

¦»¯�

­ÎÌÒÃÏÏÆÌË¾ÉÚËÌ�ÐÃÓËÆÕÃÏÈ¾Ý ÍÌÂÁÌÐÌÀÈ¾ Æ

ÍÃÎÃÍÌÂÁÌÐÌÀÈ¾ ÏÍÃÔÆ¾ÉÆÏÐÌÀ ÏÀ¾ÎÌÕËÌÁÌ ÍÎÌÆÅ�

ÀÌÂÏÐÀ¾ ÌÏÑ×ÃÏÐÀÉÝÃÐÏÝ À ÑÕÃ¿ËÌÊ ÔÃËÐÎÃ ÆËÏ�

ÐÆÐÑÐ¾� ¯ÆÏÐÃÊ¾ Ì¿ÑÕÃËÆÝ À ÔÃËÐÎÃ ÂÌÏÐ¾ÐÌÕËÌ

ÁÆ¿È¾Ý� ¯ÐÎÑÈÐÑÎ¾ ÑÕÃ¿ËÙÓ ÍÎÌÁÎ¾ÊÊ ÍÎÃÂÑÏÊ¾Ð�

ÎÆÀ¾ÃÐ ÌÕËÑÜ È¾È ÁÎÑÍÍÌÀÑÜ� Ð¾È Æ ÆËÂÆÀÆÂÑ¾ÉÚ�

ËÑÜ ÍÌÂÁÌÐÌÀÈÑ ÏÉÑÖ¾ÐÃÉÃÇ ÈÑÎÏÌÀ� ¬¿ÑÕÃËÆÃ ÍÎÌ�

ÀÌÂÆÐÏÝ ÍÌ Ë¾ÔÆÌË¾ÉÚËÙÊ Æ ÃÀÎÌÍÃÇÏÈÆÊ ÏÐ¾Ë�

Â¾ÎÐ¾Ê Ï ÀÙÂ¾ÕÃÇ ÏÌÌÐÀÃÐÏÐÀÑÜ×ÃÁÌ ÏÃÎÐÆÒÆÈ¾Ð¾�

«¾ ¿¾ÅÃ ÆËÏÐÆÐÑÐ¾� ÆÊÃÜ×ÃÁÌ ÑËÆÈ¾ÉÚËÙÇ Ë¾�

ÑÕËÙÇ Æ È¾ÂÎÌÀÙÇ ÍÌÐÃËÔÆ¾É� ÓÌÎÌÖÌ ÌÏË¾×ÃËËÙÃ

ÆÏÍÙÐ¾ÐÃÉÚËÙÃ É¾¿ÌÎ¾ÐÌÎÆÆ ÏÌÅÂ¾Ë ÔÃËÐÎ ÍÌ ÏÃÎ�

ÐÆÒÆÈ¾ÔÆÆ ÍÎÌÂÑÈÔÆÆ ÏÀ¾ÎÌÕËÌÁÌ ÍÎÌÆÅÀÌÂÏÐÀ¾�

ÈÌÐÌÎÙÇ ¾ÈÈÎÃÂÆÐÌÀ¾Ë È¾È ÌÎÁ¾Ë ÍÌ ÏÃÎÐÆÒÆÈ¾ÔÆÆ

ÍÌÂ Ë¾ÅÀ¾ËÆÃÊ �¯£­®¬¥��   Ë¾ÏÐÌÝ×ÃÃ ÀÎÃÊÝ

ÔÃËÐÎ ÍÎÌÀÌÂÆÐ Î¾¿ÌÐÑ ÍÌ ÏÌÀÃÎÖÃËÏÐÀÌÀ¾ËÆÜ ÑÈ�

Î¾ÆËÏÈÌÇ ÏÆÏÐÃÊÙ ÏÃÎÐÆÒÆÈ¾ÔÆÆ À ÏÌÌÐÀÃÐÏÐÀÆÆ

Ï ÊÃÄÂÑË¾ÎÌÂËÙÊÆ ËÌÎÊ¾ÊÆ Æ ÍÎ¾ÀÆÉ¾ÊÆ�

¦ËÏÐÆÐÑÐ ÍÌÂÂÃÎÄÆÀ¾ÃÐ ÖÆÎÌÈÆÃ ÊÃÄÂÑË¾ÎÌÂ�

ËÙÃ ÏÀÝÅÆ Ï ÀÃÂÑ×ÆÊÆ ÔÃËÐÎ¾ÊÆ ÍÌ ÏÀ¾ÎÈÃ À £À�

ÎÌÍÃ� ¯¶�� �ÅÆÆ� ÝÀÉÝÃÐÏÝ ÕÉÃËÌÊ ªÃÄÂÑË¾ÎÌÂ�

ËÌÁÌ ÆËÏÐÆÐÑÐ¾ ÏÀ¾ÎÈÆ Æ £ÀÎÌÍÃÇÏÈÌÇ ÏÀ¾ÎÌÕËÌÇ

ÒÃÂÃÎ¾ÔÆÆ� «¾ ¿¾ÅÃ ÆËÏÐÆÐÑÐ¾ ÂÃÇÏÐÀÑÃÐ ªÃÄ�

ÁÌÏÑÂ¾ÎÏÐÀÃËËÙÇ Ë¾ÑÕËÙÇ ÏÌÀÃÐ ÍÌ ÏÀ¾ÎÈÃ Æ ÎÌÂ�

ÏÐÀÃËËÙÊ ÐÃÓËÌÉÌÁÆÝÊ ÏÐÎ¾Ë ¯«¡� ªÃÄÂÑË¾ÎÌÂË¾Ý

¾ÏÏÌÔÆ¾ÔÆÝ �¯À¾ÎÈ¾� Æ ªÃÄÂÑË¾ÎÌÂËÌÃ

Ì¿ØÃÂÆËÃËÆÃ �¦ËÐÃÎÊ�� ±ÈÎ¾ÆËÏÈÌÃ Ì¿×ÃÏÐÀÌ ËÃ�

Î¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ Æ ÐÃÓËÆÕÃÏÈÌÇ ÂÆ¾Á�

ËÌÏÐÆÈÆ� ÈÌÐÌÎÌÃ ÀÓÌÂÆÐ À ÏÌÏÐ¾À £ÀÎÌÍÃÇÏÈÌÇ

ÒÃÂÃÎ¾ÔÆÆ ()1'7 Æ  ÏÃÊÆÎËÌÁÌ ÈÌËÁÎÃÏÏ¾ ,&1'7�

®ÃÅÑÉÚÐ¾ÐÙ ÆÏÏÉÃÂÌÀ¾ËÆÇ ÑÕÃËÙÓ ÆËÏÐÆÐÑÐ¾

ÍÌÏÐÌÝËËÌ ÍÑ¿ÉÆÈÑÜÐÏÝ À ÄÑÎË¾É¾Ó ��ÀÐÌÊ¾ÐÆÕÃÏ�

È¾Ý ÏÀ¾ÎÈ¾�� �°ÃÓËÆÕÃÏÈ¾Ý ÂÆ¾ÁËÌÏÐÆÈ¾ Æ ËÃÎ¾Å�

ÎÑÖ¾Ü×ÆÇ ÈÌËÐÎÌÉÚ�� �¯ÌÀÎÃÊÃËË¾Ý ÛÉÃÈÐÎÌÊÃ�

Ð¾ÉÉÑÎÁÆÝ�� �¯À¾Î×ÆÈ�� ¨ÎÌÊÃ ÐÌÁÌ� ÆËÏÐÆÐÑÐ

ÆÅÂ¾ÃÐ ÄÑÎË¾ÉÙ Ë¾ ¾ËÁÉÆÇÏÈÌÊ ÝÅÙÈÃ �7KH 3DWRQ

:HOGLQJ -RXUQDO� Æ �$GYDQFHV LQ (OHFWURPHWDOOXUJ\��

�ÌÉÚÖÌÃ ÀËÆÊ¾ËÆÃ ÑÂÃÉÝÃÐÏÝ ÍÑ¿ÉÆÈ¾ÔÆÝÊ ÊÌËÌÁ�

Î¾ÒÆÇ� ÏÍÎ¾ÀÌÕËÆÈÌÀ Æ ÂÎÑÁÌÇ ÈËÆÄËÌÇ ÍÎÌ�

ÂÑÈÔÆÆ�

¦ËÏÐÆÐÑÐ ÍÎÌÀÌÂÆÐ Î¾ÅÉÆÕËÙÃ ÈÌËÒÃÎÃËÔÆÆ Æ

ÏÃÊÆË¾ÎÙ� ÌÎÁ¾ËÆÅÌÀÙÀ¾ÃÐ Ë¾ÔÆÌË¾ÉÚËÙÃ Æ ÊÃÄ�

ÂÑË¾ÎÌÂËÙÃ ÀÙÏÐ¾ÀÈÆ�

¥¾ ÍÎÌÖÃÂÖÆÃ �� ÉÃÐ ÈÌÉÉÃÈÐÆÀ ÆËÏÐÆÐÑÐ¾ ÍÎÌ�

ÖÃÉ ÏÉ¾ÀËÙÇ ÍÑÐÚ� ¯ÃÁÌÂËÝ x ÛÐÌ ÈÌÉÉÃÈÐÆÀ ÃÂÆ�

ËÌÊÙÖÉÃËËÆÈÌÀ� ÍÎÆÑÊËÌÄ¾Ü×ÆÇ ÑÏÍÃÓÆ ­¾ÐÌ�

ËÌÀÏÈÌÇ Ë¾ÑÕËÌÇ ÖÈÌÉÙ� ÆÊÃÜ×ÃÇ ÊÆÎÌÀÌÃ ÍÎÆÅ�

Ë¾ËÆÃ� ¦ËÏÐÆÐÑÐ Î¾ÏÐÃÐ Æ Î¾ÅÀÆÀ¾ÃÐÏÝ� ÏÌÀÃÎÖÃË�

ÏÐÀÑÃÐÏÝ ÃÁÌ ÏÐÎÑÈÐÑÎ¾ Æ ÏÆÏÐÃÊ¾ ÑÍÎ¾ÀÉÃËÆÝ x

ÀÏÃ Ë¾ÍÎ¾ÀÉÃËÌ Ë¾ Â¾ÉÚËÃÇÖÃÃ Î¾ÅÀÆÐÆÃ ÏÀ¾ÎÈÆ

Æ ÎÌÂÏÐÀÃËËÙÓ ÍÎÌÔÃÏÏÌÀ� ¾ Ð¾ÈÄÃ ÎÃÖÃËÆÃ ¿¾�

ÅÌÀÙÓ ÍÎÌ¿ÉÃÊ ÛÈÌËÌÊÆÈÆ ÍÎÌÊÙÖÉÃËËÌÁÌ ÍÎÌ�

ÆÅÀÌÂÏÐÀ¾�

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� �
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:� Y� G?>HK?D:� K� :� G?>HK?D:� B� =� <HEHRD?<BQ 

 
< gZklhys__ \j_fy hlkmlkl\mxl l_hj_lbq_kdb_ hkgh\u f_ljheh]bq_kdhc Zll_klZpbb f_lh^Z Zdmklbq_kdhc

wfbkkbb �:W�� Wlh \ kbevghc f_j_ k^_j`b\Z_l klZg^ZjlbaZpbx f_lh^bd g_jZajmrZxs_]h dhgljhey k ihfhsvx :W

f_lh^Z� kha^Zgb_ \aZbfhaZf_gy_fhc :W ZiiZjZlmju� jZajZ[hldm mgb\_jkZevguo ijh]jZffguo ijh^mdlh\� ijh]ghab�

jmxsbo \hafh`gh_ jZajmr_gb_ dhgkljmdpbc� I_j\uf rZ]hf gZ imlb kha^Zgby mgbnbpbjh\Zgguo ^bZ]ghklbq_kdbo

:W kj_^kl\ dhgljhey ^he`gZ klZlv klZg^ZjlbaZpby f_lh^Z :W� >ey lh]h� qlh[u gZqZlv wlm jZ[hlm� g_h[oh^bfZ

jZajZ[hldZ ^hklZlhqgh lhqghc b \ lh `_ \j_fy ijb_fe_fhc ^ey ijZdlbq_kdbo jZkq_lh\ l_hjbb jZkijhkljZg_gby

\heg ^_nhjfZpbc hl bklhqgbdZ :W \hafms_gby� ijba\ZggZy ZgZeblbq_kdb hibkZlv ijhp_kku i_j_ghkZ :W bgnhjfZ�

pbb jZkijhkljZgyxsbfbky \hegZfb�  
 

At present there are no theoretical fundamentals for procedural certification of the method of acoustic emission (AE). This 
largely restrains standardization of NDT procedures using AE method, development of irreplaceable AE instrumentation, de-
velopment of versatile software products, forecasting the possible failure of structures. A standardization of AE method should 
be the first step to development of unified diagnostic AE means of control. In order to start this work, it is necessary to develop 
a sufficiently accurate and at the same time acceptable procedure for practical calculations of the theory of deformation wave 
propagation from a source of AE disturbance, aimed at analytical description of the processes of AE data transfer by propa-
gating waves. In this study the issue of such a procedure development is considered for a wave problem in a plate which de-
veloped a microdefect between its surfaces.   

 
<\_^_gb_� <hijhkZfb jZkq_lZ \hegh\uo ijhp_kkh\� \hagbdZxsbo ijb ehdZevguo i_j_kljhcdZo kljmd�

lmju fZl_jbZeh\� gZqZeb aZgbfZlvky \ ����–1970-o ]]� >�–�@� < k\yab k l_f� qlh fhsghklv \uqbkeb�

l_evguo kj_^kl\ [ueZ g_\_ebdZ� [hevrb_ mkbeby gZmdb lh]h \j_f_gb [ueb ihljZq_gu gZ \u[hj ijb�

_fe_fuo f_lh^h\ jZkq_lZ� <gbfZgb_ ZgZeblbdh\ ijb\e_deZ l_hjby h[h[s_ggh]h emqZ� ijbf_gy\rZyky

^ey jZkq_lZ k_ckfbq_kdbo ijhp_kkh\ \ ]_hnbabq_kdbo aZ^ZqZo� J_r_gb_ mijhsZeb� ihkdhevdm g_ [ueh

g_h[oh^bfhklb j_rZlv ^bgZfbq_kdmx aZ^Zqm l_hjbb mijm]hklb \ h[s_c ihklZgh\d_� < wlhc l_hjbb

mijm]b_ \hegu� jZkijhkljZgyxsb_ky ih jZaebqguf ljZ_dlhjbyf \ke_^kl\b_ fgh]hdjZlguo hljZ`_gbc

b ij_ehfe_gbc� jZkkqblu\Zeb ih ]_hf_ljbq_kdbf ljZ_dlhjbyf \ aZ\bkbfhklb hl lhqdb� \ dhlhjhc lj_�

[h\Zehkv ihemqblv j_amevlZl jZkq_lZ� H[s__ agZq_gb_ \ha^_ckl\by \hegu gZ fZl_jbZe ih^kqblu\Zeb

iml_f bgl_]jbjh\Zgby ih emqm� >ey j_r_gby wlhc aZ^Zqb \\h^behkv lZd`_ ^hims_gb_� qlh ^\b]Zx�

sZyky \hegZ fh`_l [ulv ij_^klZ\e_gZ \ \b^_ dhg_qghc kmffu iehkdbo \heg� h^gh\j_f_ggh ijhoh^y�

sbo q_j_a bklhqgbd \h \k_o gZijZ\e_gbyo� DZ`^hc iehkdhc \heg_ ijbibku\ZeZkv k\hy Zfieblm^Z�

Iehkdb_ \hegu kmffbjh\Zebkv \h \k_o gZijZ\e_gbyo iml_f bgl_]jbjh\Zgby ih iZjZf_ljm� Kmffbjh�

\Zgb_ ijyfuo� hljZ`_gguo b ij_ehfe_gguo iehkdbo \heg ijh\h^behkv ih \k_fm bo imlb \iehlv ^h

lhqdb� \ dhlhjhc lj_[h\Zehkv hij_^_eblv j_amevlZl bo ^_ckl\by �gZijbf_j� i_j_f_s_gb_ ih\_joghklb

ieZklbgu�� Mijhs_gb_ h[s_c l_hjbb ijb\_eh� h^gZdh� d kbevghfm aZ]jhfh`^_gbx jZkq_lh\� Bkke_�

^h\Zgby \hegh\uo ijhp_kkh\ k ijbf_g_gb_f l_hjbb h[h[s_ggh]h emqZ iha\hebeh j_rblv g_kdhevdbo

qZklguo aZ^Zq \ kbevgh mijhs_gghf \ZjbZgl_ >�� �@� >Zevg_crb_ jZajZ[hldb \ wlhf gZijZ\e_gbb ih�

dZaZeb g_h[oh^bfhklv j_r_gby h[s_c aZ^Zqb l_hjbb mijm]hklb� Ihiuldb j_r_gby aZ^Zqb qbke_ggu�

fb f_lh^Zfb k^_j`b\Zebkv lZd`_ g_^hklZlhqgh \ukhdhc ^ey j_r_gby lZdbo aZ^Zq ijhba\h^bl_evgh�

klvx \uqbkebl_evguo kj_^kl\� H^gZdh jZa\blb_ l_ogheh]bc dhgljhey khklhygby fZl_jbZeh\ k ijbf_�

g_gb_f Zdmklbdh-wfbkkbhggh]h f_lh^Z gZklhyl_evgh lj_[m_l kha^Zgby gZ^_`gh]h b ijb_fe_fh]h ^ey

ijZdlbdb kihkh[Z jZkq_lZ i_j_f_s_gbc ih\_joghklb ieZklbg ijb jZkijhkljZg_gbb mijm]hc \hegu�

\hagbdr_c hl f]gh\_ggh]h khkj_^hlhq_ggh]h bklhqgbdZ�  
Mqblu\Zy ki_pbnbq_kdb_ lj_[h\Zgby d f_ljheh]bb f_lh^Z :W� ke_^m_l ijbagZlv g_h[oh^bfuf

kha^Zgb_ mgb\_jkZevgh]h \ZjbZglZ jZkq_lZ� ijb dhlhjhf k bkihevah\Zgb_f kh\j_f_gguo \hafh`-
ghkl_c \uqbkebl_evghc l_ogbdb b ZgZeblbq_kdbo f_lh^h\ j_r_gby ^bgZfbq_kdhc aZ^Zqb l_hjbb mi�

jm]hklb ^he`gu [ulv ihemq_gu j_r_gby \hegh\uo mjZ\g_gbc k ex[hc dhf[bgZpb_c iZjZf_ljh\ mi�

jm]hc \hegu� < ^Zgghc jZ[hl_ \hijhk jZajZ[hldb lZdhc f_lh^bdb jZkkfhlj_g ijbf_gbl_evgh d \hegh�

\hc aZ^Zq_ \ ieZklbg_ k \hagbdrbf fbdjh^_n_dlhf f_`^m __ ih\_joghklyfb� 
© :� Y� G_^hk_dZ� K� :� G_^hk_dZ� B� =� <hehrd_\bq� ���� 
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J_r_gb_ \hegh\hc aZ^Zqb. F_oZgbaf \hagbdgh�

\_gby b jZa\blby \h \j_f_gb ehdZevghc ^_nhjfZpbb

\gmljb ieZklbgu fh`gh ij_^klZ\blv ]jZnbdhf� bah�

[jZ`_gguf gZ jbk� ��  
>_nhjfZpby ε∗

fhghlhggh jZa\b\Z_lky hl bkoh^�

gh]h khklhygby ^h l_o ihj� ihdZ \ fhf_gl \j_f_gb t0  
\ gZb[he__ keZ[hf f_kl_ fZl_jbZeZ� gZijbf_j� \ lhqd_

(0, z0) � g_ h[jZam_lky jZaju\ beb \g_aZigh_ kf_s_gb_�

oZjZdl_jbamxs__ky [ukljuf k[jhkhf ^_nhjfZpbb \

wlhf f_kl_ ^h gmey beb ^h g_dhlhjh]h fbgbfZevgh]h

gZ ^Zgguc i_jbh^ \j_f_gb agZq_gby �jbk� ��� GZ ]jZ�

nbd_� ij_^klZ\e_gghf gZ jbk� �� bgl_j_k ij_^klZ\ey_l

ebrv fhf_gl \j_f_gb t0 � dh]^Z ^_nhjfZpby kdZqdh�

h[jZagh baf_gy_l k\h_ agZq_gb_� Ijhp_kk ^_nhjfbjh�

\Zgby fZl_jbZeZ ^h fhf_glZ t0  – fhghlhgguc� >bgZ�

fbdZ \hagbdZ_l \ fhf_gl t0 b fh`_l [ulv hibkZgZ

bfimevkghc nmgdpb_c δ+(t – t0) � ?keb i_j_f_klblv gZ�

qZeh dhhj^bgZl ih \j_f_gb \ lhqdm  t0 � lh jZkij_^_e_�

gb_ \g_aZigh baf_gb\r_]hky gZ ]em[bg_ z0 hl ih�

\_joghklb ieZklbgu h[t_fZ V*  
ih hkyf dhhj^bgZl b

\j_f_gb fh`gh ij_^klZ\blv \ \b^_ ijhba\_^_gby δ+-
nmgdpbc� 

�����
�

��





�
W]]

U

U
9 ++

+ δ−δ
π

δ
τ−=ε            (1) 

Mqblu\Zy baeh`_ggh_� jZkkfhljbf ieZklbgm lhe�

sbghc δ� \ dhlhjhc gZ ]em[bg_ z0 \hagbd bklhqgbd, 
hibkZgguc \ujZ`_gb_f ���� Ij_^iheh`bf� qlh bk�

lhqgbd – ^_n_dl kljmdlmju – \hagbd \ \b^_ fbdjh\aju\Z h[t_fhf V* \ l_q_gb_ hq_gv fZeh]h ijhf_�

`mldZ \j_f_gb τ* k kbff_ljbqguf \h \k_o gZijZ\e_gbyo ^\b`_gb_f :W \hegu� Lh]^Z mjZ\g_gby�

hibku\Zxsb_ jZkijhkljZg_gb_ mijm]bo \heg \ ieZklbg_� fh`gh aZibkZlv \ \b^_  
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W&

                                     (2)
 

J_rbf kbkl_fm ��� \ ij_^iheh`_gbb� qlh l_eh h]jZgbq_gh k ^\mo klhjhg b gZ ]jZgbp_ \uiheg_gu

mkeh\by  

σz = τ rz = 0      ijb z = 0, δ . 

Ijb wlhf gZqZevgu_ mkeh\by aZ^Zqb hij_^_eyxlky nmgdpb_c δ+(t)� qlh mdZau\Z_l gZ lh� qlh ijb

t = +0 \hagbd b bkq_a bklhqgbd baemq_gby� 
Ijbf_gb\ ij_h[jZah\Zgb_ EZieZkZ ih \j_f_gb  t  �k iZjZf_ljhf j� b ij_h[jZah\Zgb_ OZgd_ey ih

dhhj^bgZl_ r �k iZjZf_ljhf α �� ihemqbf� 

               

��

���
�


�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

=ψ









+α−

∂
ψ∂

−δ
ππν−

ν+−=ϕ









+α−

∂
ϕ∂

+

&

j

]

]]
9

&

j

]
                                            (3) 

 

Jbk� �� Ko_fZ baf_g_gby ^_nhjfZpbb ε∗
\ jZchg_

\hagbdgh\_gby fbdjhg_kiehrghklb 
 

 

U
�

]

�

]

9


 

Jbk� �� Ko_fZ jZkq_lghc fh^_eb 
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=jZgbqgu_ mkeh\by ijbfml \b^  

                   ���ijb

�
�

�

��
�

��
�

�

�

�

�

�

�

�

�

�

�

�

�

�

δ=

=





















∂
ψ∂+

∂
ψ∂

∂
∂+

∂
ϕ∂−

∂
ϕ∂+

∂
ϕ∂−=σ

=









∂
ψ∂−

∂
ψ∂−

∂
ψ∂+

∂
ϕ∂

∂
∂=τ

]

UUU]W&UUU

*

UUU]]U

*

]

U]

 

b ihke_ ij_h[jZah\Zgbc 

 

  ���ijb

�
�

�

���
�

��

�

�

�

�

�

�

δ=

=
∂
ψ∂α+ϕ










α+=σ

=ψα+
∂

ψ∂+
∂
ϕ∂=τ

]

]&

j

*

]]*

]

U]

                                 (4) 

J_r_gb_ ]jZgbqghc aZ^Zqb ���� ��� [m^_f bkdZlv \ \b^_ 

( )

��H[S��H[S�

�__H[S�H[S��H[S�

��

��

�

�

��

�

β+β−=ψ

β−−
β

+β−+β=ϕ

ϕ

]%]$

]]

3

]']K

��� ���� �


                                          (5) 

 
]^_  
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�
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�
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�

�

�

��

&

j

&

j9
3 +α=β+α=β

π
τ

ν−
ν+=  

 
 

Ih^klZ\b\ agZq_gby nmgdpbc ψϕ b ba mjZ\g_gbc ��� \ mjZ\g_gby ���� ihemqbf kbkl_fm mjZ\�

g_gbc ^ey hij_^_e_gby ijhba\hevguo ihklhygguo A, B, C, D� IjbjZ\gy\ hij_^_ebl_ev kbkl_fu gmex�

ihemqbf ki_dljZevgh_ mjZ\g_gb_� dhlhjh_ ihke_ g_dhlhjuo ij_h[jZah\Zgbc ijbf_l \b^ 
 

( ) [ ] ( ) ���VLQ��VK�

�

�����FRV��FK�

�
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�

�

�

�
�

�

�

�

�

����

�

�

���
=αδγαδγ




















−γ−−γγ+−αδγαδγ





−γ−γγ

&

&

&

&              (6) 

]^_ 

�

�

�
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�

��

�

�

��

�

�

�
τπ=−=γ−=γ 59

&

&

&

&  

I_j_f_s_gby ih\_joghklb ieZklbgu � z  � � \ ij_h[jZah\Zgghf \b^_ [m^ml  
 

�@��H[S>�H[S��H[S��H[S��H[S�

�

�

����

�

�

��

��

�

��

��

��� ���� �


������������� �������������� �
 Z

]]3

Z

]

%

]

$
]

'
]

&

]
Z β−−+



 β

∆
+β−

∆
α+β−β

∆
−ββ

∆
=ψα+

∂
ϕ∂=             (7) 

 

Ihke_ \uiheg_gby h[jZlguo ij_h[jZah\Zgbc ^ey
�
Z   [m^_f bf_lv� 
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+δαγ−δαγγ−+δαγδαγγγ−

−δαγ−δαγ−αγγ−γγ×
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





αα




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∞

∫

GU-HH

H]

]H

]]

W&
&

&
W&

&

&5
Z

]]

]                        (8) 
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αδγαδγ×

×γ−γ+γ−γ+γ−γγ−γγ+γγ+γγ−γγ+γγαδ−

−αδγαδγγγ−γγ−γγ+γγ−γγ+γγ−γγ+γαδ−

−αδγαδγγγ+γγ−γγ+γγ−γγ+γγ+

+−αδγαδγγγ+γγ−γγ−γ−γ+γ−γ=′∆

 

 

H[jZlgh_ ij_h[jZah\Zgb_ EZieZkZ \uihegbf ih lZ[ebpZf bgl_]jZevguo ij_h[jZah\Zgbc >���

klj����@ kgZqZeZ ^ey nmgdpbb
�

ϕ � Z aZl_f ^ey
�
Z : 
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∂
ϕ∂

=





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









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


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
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<uihegb\ h[jZlgh_ ij_h[jZah\Zgb_ OZgd_ey� ijb z = 0 ihemqbf� 
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>ey \uqbke_gby bgl_]jZeZ \
�
Z \gZqZe_ gZc^_f g_hij_^_e_gguc bgl_]jZe  
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<uihegb\ ^bnn_j_gpbjh\Zgb_ ih b b aZf_gb\ nmgdpbx δ+ __ ijb[eb`_gguf agZq_gb_f� \_j�

g_fky d nmgdpbb
�
Z  : 
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−
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



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

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τ
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                    Jbk� 3� Hdgh ijh]jZffu jZkq_lZ \hegh\uo mjZ\g_gbc ^ey Microsoft Windows 
 
 

 

Jbk� �� >\b`_gb_ :W \hegu \ ieZklbg_ lhesbghc � ff �K2t = 
�� kf \ ihehk_ \hegh\uo qbk_e �«�� ��kf� 

Jbk� �� :W \hegZ \ ieZklbg_ lhesbghc �� ff �K2t  �� kf \

ihehk_ \hegh\uo qbk_e �«� ��kf� 
        

  Ihke_^g__ \ujZ`_gb_ ihemq_gh ^ey [hevrbo agZq_gbc C1t .  Dhwnnbpb_gl m oZjZdl_jbam_l

bgl_gkb\ghklv gZjZklZgby b kiZ^Z njhglZ ijh^hevghc \hegu� i_j_^\b]Zxs_cky kh kdhjhklvx  K1 .  
Ke_^m_l hlf_lblv� qlh \hegZ� bf_xsZy k\hckl\Z δ-nmgdpbb� ij_^klZ\ey_l kh[hc hkljuc [_kdhg_qgh

[hevrhc ih Zfieblm^_ bfimevk� ?kl_kl\_ggh� aZnbdkbjh\Zlv _]h h[uqgufb ijb[hjZfb Zdmklbq_kdhc

wfbkkbb g_ ij_^klZ\ey_lky \hafh`guf� < lh `_ \j_fy� g_h[oh^bfh bf_lv \ \b^m� qlh ^_n_dlu�
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bf_xsb_ dhg_qgmx \_ebqbgm Zdlb\ghc ih\_joghklb� [m^ml ]_g_jbjh\Zlv dhg_qgu_ agZq_gby Zfieb�

lm^u k dhg_qguf \j_f_g_f ^_ckl\by� < gZrbo jZkq_lZo [ueb bkihevah\Zgu wdki_jbf_glZevgu_ ^Zg�

gu_ g_ihkj_^kl\_ggh]h baf_j_gby Zfieblm^ Zdmklbq_kdhc wfbkkbb� Ijb wlhf ihemq_ggu_ hlghr_gby

f_`^m ijh^hevgufb b ihi_j_qgufb \hegZfb [ueb bkihevah\Zgu ijb ihkljh_gbb nmgdpbb
�
Z *. 

HdhgqZl_evgh_ \ujZ`_gb_ ^ey jZkq_lZ i_j_f_s_gbc ih\_joghklb ieZklbgu� \ua\Zggu_ ^_ckl\b_f

jZkijhkljZgyxs_cky \hegu� [m^_l khklhylv ba kmffu ^\mo i_j_f_s_gbc
�
Z ��� b

�
Z  (9). 

Qbke_ggh_ j_r_gb_ b j_amevlZlu jZkq_lh\� >ey j_r_gby bgl_]jZevguo mjZ\g_gbc lbiZ ��� ke_�
^m_l ijbf_gylv qbke_ggu_ f_lh^u� K mq_lhf lh]h� qlh ih^ugl_]jZevgZy nmgdpby y\ey_lky [ukljh hk�
pbeebjmxs_c b kh^_j`bl nmgdpbx ;_kk_ey gme_\h]h ihjy^dZ� lZd`_ ij_^klZ\eyxsmx kh[hc bgl_�

]jZe� [ue jZajZ[hlZg jy^ f_lh^h\ ih hilbfbaZpbb jZkq_lh\� < qZklghklb� ^ey bgl_]jbjh\Zgby bkihev�

ah\Zg ba\_klguc f_lh^ ljZi_pbc� Z ^ey nmgdpbb ;_kk_ey ijb hij_^_e_gguo mkeh\byo \uiheg_gZ aZ�

f_gZ bgl_]jZeZ q_j_a we_f_glZjgu_ nmgdpbb� Mqblu\Zy [hevrmx \_ebqbgm wdkihg_gl k iheh`bl_ev�

guf ihdZaZl_e_f \ agZf_gZl_e_ b fZehklv wdkihg_gl k hljbpZl_evguf ihdZaZl_e_f \ qbkebl_e_� ihke_

ZgZebaZ lZd`_ \\h^beb khhl\_lkl\mxsb_ h]jZgbq_gby b aZf_gu� 
Ijh]jZffbjh\Zgb_ ijh\_^_gh \ jZfdZo h[t_dlgh-hjb_glbjh\Zgghc fh^_eb �jbk� ��� qlh iha\hebeh

h[_ki_qblv [ukljmx b dZq_kl\_ggmx hleZ^dm nmgdpbhgbjh\Zgby kljmdlmj lbiZ k\yaZgguo kibkdh\�

ijbf_g_gguo ^ey khojZg_gby j_amevlZlh\ \uqbke_gby dhjg_c ki_dljZevguo mjZ\g_gbc b agZq_gbc

ih^ugl_]jZevguo nmgdpbc b kZfbo bgl_]jZeh\�  
Qbke_gguc jZkq_l iha\hebe ihemqblv jy^ \Z`guo j_amevlZlh\� bf_xsbo ijZdlbq_kdh_ agZq_gb_� 
JZkkfhljbf g_dhlhju_ ijbf_ju ^\b`_gby mijm]hc :W \hegu \ ieZklbgZo [_kdhg_qguo jZaf_jh\

lhesbghc ��� b � kf� 
Ijb baf_j_gbb kb]gZeh\ Zdmklbq_kdhc wfbkkbb ijbf_gyxl j_ahgZgkgu_ ^Zlqbdb gZ hkgh\_ iv_ah�

d_jZfbdb� bf_xsb_ \iheg_ hij_^_e_ggmx ijhimkdgmx kihkh[ghklv ih qZklhl_� < wdki_jbf_glZo�

ijh\_^_gguo \ Bgklblml_ we_dljhk\Zjdb bf� ?�H� IZlhgZ G:G MdjZbgu� ijbf_gyeb :W ^Zlqbdb� ijh-
imkdZxsb_ :W \hegu \ ^bZiZahg_ ��«��� d=p� Ihwlhfm ^ey khihklZ\e_gby k ^Zggufb wdki_jbf_glZ

ZgZeblbq_kdb_ b qbke_ggu_ jZkq_lu \uihegyeb \ wlhf `_ ^bZiZahg_� < l_jfbgZo \hegh\uo qbk_e α  
���kf �� wlhl ^bZiZahg ijbf_l ke_^mxs__ agZq_gb_� 

�kf���������
���

��������
�

� �

��

=⋅π=
π

=α
&&&

I
 

>ey ihemq_gby Z bgl_]jbjh\Zgb_ \ujZ`_gby ��� [m^_f \_klb \ wlbo ij_^_eZo� >ey ieZklbgu lhesb�

ghc � ff ihemqbf Zfieblm^gmx oZjZdl_jbklbdm \hegu� ij_^klZ\e_ggmx gZ jbk� �� 
>ey ieZklbgu lhesbghc �� ff [m^_f bf_lv g_kdhevdh ^jm]h_ Zfieblm^gh_ jZkij_^_e_gb_� ij_^�

klZ\e_ggh_ gZ jbk� �� 
JZkkfZljb\Zy ]jZnbdb jZkijhkljZg_gby Zdmklbq_kdbo \heg� ij_^klZ\e_gguo gZ jbk� � b �� fh`gh

aZf_lblv� qlh \ h[hbo kemqZyo hlkmlkl\m_l y\gh \ujZ`_gguc _^bgkl\_gguc ibd Zfieblm^u \hegu�

Bf__lky gZ[hj \heg� ^\b]Zxsboky k jZaebqgufb kdhjhklyfb ih ih\_joghklb ieZklbg�  
< lh `_ \j_fy \b^gZ q_ldZy ehdZebaZpby ]jmiiu \heg \ jZchg_ ��«�� kf \ ieZklbg_ lhesbghc

� ff b �«�� kf ^ey ieZklbgu lhesbghc �� ff�

∗  ∗
Nbabq_kdb_ wdki_jbf_glu� ijh\_^_ggu_ gZ j_Zev�

guo f_lZeebq_kdbo ieZklbgZo lhesbghc � ff �jbk� �� \de_cdZ� ^Zxl ijbf_jgh lm `_ dZjlbgm� qlh b

jZkq_l� >Zggmx hkh[_gghklv ohjhrh beexkljbjmxl ki_dljZevgu_ oZjZdl_jbklbdb \heg� ij_^klZ\e_g�

gu_ gZ jbk� � b � �\de_cdZ�� Hkh[_ggh gZ]ey^gh_ ij_^klZ\e_gb_ kdZaZgghfm ^Z_l ]jZnbd gZ jbk� ��

                                                 
* >Zggu_ hlghr_gbc f_`^m Zfieblm^Zfb ijh^hevghc b ihi_j_qghc \heg [ueb ihemq_gu ijb h[jZ[hld_ j_amevlZlh\

wdki_jbf_glZ k ]_g_jbjh\Zgb_f mijm]bo \heg m^Zjhf klZevghc ijh\hehqdb ^bZf_ljhf ��� ff ih ih\_joghklb ieZklbgu

lhesbghc � ff ba]hlh\e_gghc ba Zexfbgb_\h-fZ]gb_\h]h kieZ\Z :F]�� >ey ijb_fZ Zdmklbq_kdbo \heg bkihevah\Zeb j_ah�

gZgkgu_ ^Zlqbdb gZ hkgh\_ iv_ahd_jZfbdb b emq_\hc hkpbeeh]jZn� QZklhlguc ^bZiZahg ^Zlqbdh\ khklZ\eye ��«��� D=p�

Kj_^g__ agZq_gb_ hlghr_gby Zfieblm^ ^ey k_jbb wdki_jbf_glh\ ba �� ijh[ khklZ\beh ���� Wdki_jbf_glu [ueb \uiheg_gu

<�B� DZe_fZgh\uf� 
** ;he__ lheklu_ ieZklbgu \uau\Zxl k_jv_agu_ ljm^ghklb ijb jZkq_lZo i_j_f_s_gbc w� IjbqbgZ aZdexqZ_lky \ f_^�

e_gghc koh^bfhklb ^hklZlhqgh keh`ghc b kbevgh hkpbeebjmxs_c ih^ugl_]jZevghc nmgdpbb \ nhjfme_ ���� Ijbq_f� qbkeh

hkpbeeypbc kms_kl\_ggh \hajZklZ_l k m\_ebq_gb_f lhesbgu ieZklbgu� Ihwlhfm j_amevlZlu jZkq_lZ� ij_^klZ\e_ggu_ gZ

jbk� �� ihdZau\Zxl g_agZqbl_evgu_ Zfieblm^u kb]gZeZ Zdmklbq_kdhc wfbkkbb aZ ij_^_eZfb jZkkfZljb\Z_fh]h ^bZiZahgZ�

dhlhjuc h]jZgbqb\Z_l jZkijhkljZg_gb_ :W \heg agZq_gb_f kdhjhklb ijh^hevghc \hegu�  
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=jZnbd ihkljh_g ^ey \hegh\uo qbk_e hl ���� ^h �� ��kf� qlh khhl\_lkl\m_l ijb[eb`_ggh qZklhlghfm

^bZiZahgm hl ��� =p ^h ���F=p� 
Ijh\_^_ggu_ jZkq_lu ihdZau\Zxl ijbgpbibZevgmx \hafh`ghklv ijbf_g_gby jZajZ[hlZgghc f_�

lh^bdb ^ey hp_gdb iZjZf_ljh\ Zdmklbq_kdhc wfbkkbb� \hagbdZxs_c \ ieZklbgZo ijb ehdZevghc i_j_�

kljhcd_ kljmdlmju bo fZl_jbZeZ� iml_f \uiheg_gby jZkq_lh\� [Zabjmxsboky gZ lhqghf ZgZeblbq_�

kdhf j_r_gbb \hegh\uo mjZ\g_gbc� < mdZaZggu_ jZkq_lu ^he`_g [ulv lZd`_ \dexq_g ZgZeba ki_d�

ljZevguo oZjZdl_jbklbd :W ^Zlqbdh\� 
JZkkfhljbf ihke_^gbc \hijhk ^Zgghc klZlvb – ijh]ghabjh\Zgb_ ^Zevg_cr_]h jZa\blby f_ljheh-

]bb f_lh^Z Zdmklbq_kdhc wfbkkbb� L_hj_lbq_kdh_ bkke_^h\Zgb_ n_ghf_gZ :W� k lhqdb aj_gby Z\lhjh\�

jZa\b\Z_lky \iheg_ m^h\e_l\hjbl_evgh� L_g^_gpbb fgh]bo e_l ihdZau\Zxl� qlh jZa\blb_ kZfh]h

f_lh^Z l_kgh k\yaZgh k jZa\blb_f \uqbkebl_evghc b baf_jbl_evghc l_ogbdb� >Z`_ ijb kh\j_f_gghf

mjh\g_ \uqbkebl_evghc l_ogbdb ^ey ijh\_^_gby jZkq_lh\ lZdh]h ihjy^dZ keh`ghklb� dZd \ ^Zgghc

klZlv_� \ ijb_fe_fu_ \j_f_ggu_ kjhdb� lj_[m_lky fgh]hdjZlgh_ m\_ebq_gb_ __ fhsghklb� ?keb

hkgh\gu_ iZjZf_lju dhfivxl_jZ \ujZablv q_j_a lZdlh\mx qZklhlm b nbabq_kdmx iZfylv� lh gZbemq-
rbfb ^ey jZkq_lh\ lZdhc keh`ghklb [ueb [u agZq_gby wlbo \_ebqbg khhl\_lkl\_ggh �� ==p b �� =[�

Dhg_qgh� wlh ^hklZlhqgh k_jv_agu_ ihdZaZl_eb� Dh]^Z hgb [m^ml ^hklb]gmlu� ijhbahc^_l kms_kl\_g-
gh_ baf_g_gb_ \ ^hklh\_jghklb hp_gdb khklhygby dhgkljmdpbc gZ hkgh\_ :W ^Zgguo� ?keb gZ i_j\hf

wlZi_ jZa\blby f_lh^Z hp_gdm hkms_kl\eyeb wdki_jlu-ex^b gZ hkgh\_ bf_xsboky agZgbc b hiulZ� Z

gZ ^Zgghf wlZi_ wdki_jlgmx hp_gdm hkms_kl\ey_l dhfivxl_j gZ hkgh\_ klZlbklbq_kdbo oZjZdl_jb-
klbd k bkihevah\Zgb_f \_dlhjZ khklhygby fZl_jbZeZ� lh \ g_^Ze_dhf [m^ms_f fh`_l khklhylvky

i_j_oh^ d hp_gd_ khklhygby fZl_jbZeZ gZ hkgh\_ lhqguo ZgZeblbq_kdbo j_r_gbc \hegh\uo aZ^Zq� 
F_lh^ :W \ k\hx hq_j_^v lj_[m_l ih\ur_gby dZq_kl\Z b [ukljh^_ckl\by baf_jbl_evguo

ijb[hjh\� ihkdhevdm g_h[oh^bfh [he__ lhqgh b k [hevr_c kl_i_gvx gZ^_`ghklb baf_jylv j_amevlZlu

Zdmklbq_kdh]h hldebdZ fZl_jbZeZ gZ \g_aZigmx i_j_kljhcdm _]h kljmdlmju�  
Ijh]gha jZa\blby f_lh^Z :W� \uiheg_gguc

\ ���� ]� k ijb\e_q_gb_f dhfivxl_jguo

kj_^kl\� ihdZaZe �jbk� ��� qlh d ���� ]� gZmdZ�

dhfivxl_jgZy l_ogheh]by b baf_jbl_evgZy

l_ogbdZ iha\heyl kha^Zlv dZq_kl\_ggh gh\uc

mjh\_gv ihemq_gby ^Zgguo Zdmklbq_kdhc

wfbkkbb b bo bgl_ee_dlmZevgh]h ZgZebaZ�

Fh`gh ij_^iheh`blv� qlh ijh]gha [ue ^hk- 
lZlhqgh \_jguf� ihkdhevdm ij_^kdZaZggh_ gZ

���� ]� ihy\e_gb_ :W kbkl_f� mki_rgh bkihev-
amxsbo klZlbklbq_kdb_ f_lh^u ^ey hp_gdb

khklhygby fZl_jbZeZ� iheghklvx hijZ\^Zehkv� 
LZdbf h[jZahf� ijb[ebabl_evgh \ ���� ]�

ke_^m_l h`b^Zlv \hiehs_gby gh\uo l_o- 
gheh]bc� [Zabjmxsboky gZ jZkihagZ\Zgbb

\hegh\uo ijhp_kkh\� \ dhgdj_lguo :W kbk- 
l_fZo� qlh iha\hebl j_rblv gZ dZq_kl\_ggh

gh\hf� \ukhdhf mjh\g_ keh`gu_ \hijhku

f_ljheh]bb ^Zggh]h f_lh^Z� 
 

<u\h^u. Ihemq_gu ZgZeblbq_kdb_ \ujZ`_gby ^ey jZkq_lZ i_j_f_s_gbc ih\_joghklb djmigh]Z[Z�

jblguo ieZklbg fZeuo b kj_^gbo lhesbg� iha\heyxsb_ ijh\h^blv jZkq_lguc ZgZeba ijhp_kkh\ h[jZ�

ah\Zgby \heg \ ieZklbgZo b bo jZkijhkljZg_gby gZ jZaebqgu_ jZkklhygby hl bklhqgbdZ� JZkq_lguf
iml_f ihemq_g ki_dljZevguc khklZ\ \heg� jZkijhkljZgyxsboky ih ieZklbg_� IhdZaZgZ aZ\bkbfhklv

kdhjhklb jZkijhkljZg_gby \hegu hl __ qZklhlu� LZd� \ ieZklbg_ lhesbghc �� ff \ ^bZiZahg_ \hegh�

\uo qbk_e hl � ^h �� ��kf qbkeh we_f_glZjguo \heg� ^\b`msboky \ ieZklbg_� jZ\gh ���� LZdh_ dheb�

q_kl\h \heg� jZkijhkljZgyxsboky k jZaebqgufb kdhjhklyfb� ijb\h^bl d keh`ghc nhjf_ kmffZjghc

\hegu b kha^Z_l ljm^ghklb ijb __ ehdZpbb� < [eb`Zcrb_ ]h^u ke_^m_l h`b^Zlv kms_kl\_gguo dZq_�

kl\_gguo baf_g_gbc \ f_ljheh]bb :W f_lh^Z b kihkh[Zo ijbgylby j_r_gby h khklhygbb h[t_dlh\ :W

dhgljhey� qlh k\yaZgh k jZa\blb_f ZgZeblbq_kdbo f_lh^h\ hp_gdb khklhygby fZl_jbZeZ gZ [Za_ ^Zg�

guo :W b ijh]j_kkhf \uqbkebl_evghc l_ogbdb� 

 
 
Jbk� �� =bihl_lbq_kdbc ]jZnbd jZa\blby jZ[hl \ MdjZbg_ \ gZ�

ijZ\e_gbb l_hjbb� f_lh^h\ b kj_^kl\ \ h[eZklb :W 
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IhdZaZgu ij_bfms_kl\Z f_lh^Z iheguo ^bZ]jZff ^_nhjfbjh\Zgby fZl_jbZeh\ ^ey bkke_^h\Zgby \ebygby ^bgZfb�

q_kdbo i_j_]jmahd gZ dbg_lbdm gZdhie_gby ih\j_`^_gbc b lj_sbghklhcdhklv fZl_jbZeh\ ijb ihke_^mxs_f klZ�

lbq_kdhf jZkly`_gbb� Hiulu ijh\h^beb gZ h[jZapZo ba j_Zdlhjghc klZeb \ ^\mo khklhygbyo� GZ hkgh\_ gh\uo

wdki_jbf_glZevguo ^Zgguo ij_^eh`_gZ b Zijh[bjh\ZgZ ko_fZ dbg_lbdb ijhp_kkZ gZdhie_gby ih\j_`^_gbc \ fZ�

l_jbZe_ ^ey jZkkfZljb\Z_fh]h kemqZy gZ]jm`_gby� J_amevlZlu f_oZgbq_kdbo bkiulZgbc ih^l\_j`^Zxlky ^Zggufb

:W kdZgbjh\Zgby�

$GYDQWDJHV RI WKH PHWKRG RI FRPSOHWH GLDJUDPV RI PDWHULDO GHIRUPDWLRQ DUH GHPRQVWUDWHG IRU LQYHVWLJDWLRQ RI WKH LQIOXHQFH

RI G\QDPLF RYHUORDGV RQ WKH NLQHWLFV RI GDPDJH DFFXPXODWLRQ DQG FUDFN UHVLVWDQFH RI PDWHULDOV DW VXEVHTXHQW VWDWLF WHQVLRQ�

([SHULPHQWV ZHUH FRQGXFWHG RQ VDPSOHV RI UHDFWRU VWHHO LQ WZR FRQGLWLRQV� 1HZ H[SHULPHQWDO GDWD ZHUH WKH EDVLV IRU

VXJJHVWLQJ DQG YHULI\LQJ WKH VFKHPDWLF RI WKH NLQHWLFV RI WKH SURFHVV RI GDPDJH DFFXPXODWLRQ LQ WKH PDWHULDO IRU WKH FRQVLGHUHG
FDVH RI ORDGLQJ� 5HVXOWV RI PHFKDQLFDO WHVWLQJ DUH FRQILUPHG E\ WKH GDWD RI $( VFDQQLQJ�
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��Ë 1 Û ¹º¯«�º} ¹ºãº°©�
cÈmËÓ°�mÈ ���Ü��� ¹ºÏmºã«
� m©¹ºãÓ«�	 ¹¯«�

ä�
 º�ËÓ}� �ËÁº¯äÈ�Ò®




∂Z
∂[

�
∂Z
∂\




ÒÏ ¹ãº°}º°�Ò

º­�Ë}�È ¹º°ãË º¹¯Ë�ËãËÓÒ« ¹º¯«�}È ¹ºãº°©�

iã« º�ËÓ}Ò �º�Óº°�Ò º¹¯Ë�ËãËÓÒ« ∂Z ⁄ ∂[ Ò
∂Z ⁄ ∂\ äË�º�ºä ªãË}�¯ºÓÓº® �Ò¯º�¯ÈÁÒÒ ¯È°°äÈ��
¯ÒmÈãÈ°	 ÏÈ�È�È º ¹Ë¯ËäË�ËÓÒ«² �º�Ë} ¹ºmË¯²�
Óº°�Ò äË�ÈããÒ�Ë°}º�º �Ò°}È� ÏÈ�ËäãËÓÓº�º ¹º }ºÓ�
��¯�� ¹º� mºÏ�Ë®°�mÒËä º°Ëmº® ÓÈ�¯�Ï}Ò� ÈÓÈãÒ�Ò�
�Ë°}ºË ¯Ë�ËÓÒË }º�º¯º® ÒÏmË°�Óº >�@�

iã« ÏÈ�ËäãËÓÓº�º �Ò°}È ¹¯Ò ÓÈ�¯�ÎËÓÒÒ Ë�º
º°Ëmº® ÓÈ�¯�Ï}º® ¹º �ËÓ�¯� ¹¯º�Ò­ Z ¯ÈmËÓ�

Z =












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��π'
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�
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√ [
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���

��Ë 3 Û ÓÈ�¯�Ï}È� ' = (K�

��(� Ü ν�)
Û �ÒãÒÓ�¯Ò�

�Ë°}È« ÎË°�}º°�	� ( Û äº��ã	 �¹¯��º°�Ò� ν Û
Û }ºªÁÁÒ�ÒËÓ� ��È°°ºÓÈ� K Û �ºã�ÒÓÈ �Ò°}È�
5Û ¯È�Ò�° �Ò°}È� [� \Û }ºº¯�ÒÓÈ�© Ò°°ãË��Ëäº®
�º�}Ò ÓÈ ¹ºmË¯²Óº°�Ò �Ò°}È�

�¯º�ÒÁÁË¯ËÓ�Ò¯ºmÈm �¯ÈmÓËÓÒË ��� ¹º ² Ò
�� ¹ºã��Òä m©¯ÈÎËÓÒË �ã« ¹¯ºÒÏmº�Ó©² º� ¹Ë�
¯ËäË�ËÓÒ® Z ¹º ÓÈ¹¯ÈmãËÓÒ«ä 2[ Ò 2\�

∂Z
∂[

= 3[

�π'
OQ

√ [
� + \�

5
� ���

∂Z
∂\

= 3\

�π'
OQ

√[
� + \�

5
� ���

jÏ ª}°¹Ë¯ÒäËÓ�È ∂Z ⁄ ∂[ Ò ∂Z ⁄ ∂\ º¹¯Ë�Ëã«
�°«
¹º ÏÈmÒ°Òäº°�«ä ���Ü����

�¯Ò ¹¯ºmË�ËÓÒÒ Ò°°ãË�ºmÈÓÒ® m }È�Ë°�mË º­�
¯ÈÏ�È ­©ã m©­¯ÈÓ }¯��ã©® Èã
äÒÓÒËm©® �Ò°}

�(  ����� l�È� ν  ����� �ÒÈäË�¯ºä ��� ää Ò
�ºã�ÒÓº® ��� ää� ÏÈÎÈ�©® ¹º }ºÓ��¯� m °¹Ë�Ò�
Èã	Óºä ÓÈ�¯�Ïº�Óºä �°�¯º®°�mË� ~È�ÈÓÓ©Ë ÓÈ�¯�Ï�
}Ò ÒÏäË¯«ãÒ°	 �ÒÓÈäºäË�¯ºä Ò ¹¯Ò}ãÈ�©mÈãÒ°	
¹º �ËÓ�¯� ¹ãÈ°�ÒÓ© Óº¯äÈã	Óº } ËË ¹ºmË¯²Óº°�Ò
°º °�º¯ºÓ©� ¹¯º�Òmº¹ºãºÎÓº® ÓÈ¹¯ÈmãËÓÒ
 ÓÈ­�
ã
�ËÓÒ« Ò º°mË�ËÓÒ«� w}°¹Ë¯ÒäËÓ�© m©¹ºãÓ«�
ãÒ°	 ÓÈ }ºä¹È}�Óº® �Ò¯º�¯ÈÁÒ�Ë°}º® �°�ÈÓºm}Ë
�¯Ò°� ���

�º�Óº°�	 º¹¯Ë�ËãËÓÒ« ¹¯ºÒÏmº�Ó©² ∂Z ⁄ ∂[ °
¹ºäº�	
 �Ò¯º�¯ÈÁÒ�Ë°}º�º äË�º�È� º�ËÓÒmÈ�
ãÈ°	 °¯ÈmÓËÓÒËä ¯ËÏ�ã	�È�ºm ª}°¹Ë¯ÒäËÓ�È ° ¯È°�
�Ë�Ó©äÒ ÏÓÈ�ËÓÒ«äÒ� ¹ºã��ËÓÓ©äÒ ¹º Áº¯ä�ãË
���� cÈ°�Ë�Ó©Ë ÏÓÈ�ËÓÒ« ¹¯ºÒÏmº�Ó©² m©­Ò¯È�
ãÒ°	 m ª}°�¯ËäÈã	Ó©² �º�}È² �º°�ÒÎËÓÒ« äÈ}�
°Òä�äÈ Ò äÒÓÒä�äÈ� ��º °ºº�mË�°�m�Ë� }ºº¯�Ò�
ÓÈ�Èä [  Ü HOQ5 Ü �  Ü �����5 �ÓÈ ¯È°°�º«ÓÒÒ
���� ää º� �ËÓ�¯È �Ò°}È�� \  �� w}°¹Ë¯ÒäËÓ�
�Èã	Ó©Ë ÏÓÈ�ËÓÒ« ¹¯ºÒÏmº�Ó©² º¹¯Ë�Ëã«ãÒ°	 ¹º
}ºãÒ�Ë°�m� ¹ºãº° ÓÈ �Ò¯º�¯ÈääË °º�ãÈ°Óº �¯Èm�
ÓËÓÒ
 ����

{ ª}°¹Ë¯ÒäËÓ�Èã	Ó©² Ò°°ãË�ºmÈÓÒ«² �Ò¯º°�mÒ�

δ² ÒÏäËÓ«ã°« m �ÒÈ¹ÈÏºÓË �…�� ää� iã« δ²   � ää
¹Ë¯mÈ« ÒÓ�Ë¯ÁË¯ËÓ�ÒºÓÓÈ« ¹ºãº°È ÓÈ �Ò¯º�¯Èä�

äË ¹º«mã«ãÈ°	 ¹¯Ò  ∂Z ⁄ ∂[PD[
= ���� ⋅ ��Ü� �3  

 ����� s�� �¯Ò �mËãÒ�ËÓÒÒ ÓÈ�¯�Ï}Ò mºÏ¯È°�ÈË�
Ò }ºãÒ�Ë°�mº ÒÓ�Ë¯ÁË¯ËÓ�ÒºÓÓ©² ¹ºãº° ÓÈ �Ò¯º��
¯ÈääË� �°�ÈÓºmãËÓº� ��º ¹¯Ò Èm�ºäÈ�Ò�Ë°}º® }ºä¹	�

�Ë¯Óº® ¯È°�ÒÁ¯ºm}Ë �Ò¯º�¯Èää© º¹�ÒäÈã	ÓºË
}ºãÒ�Ë°�mº ÒÓ�Ë¯ÁË¯ËÓ�ÒºÓÓ©² ¹ºãº° ¯ÈmÓº �Ë�
�©¯Ëä� �¯Ò ª�ºä ÏÓÈ�ËÓÒË ¹¯ºÒÏmº�Óº® °º°�Èmã«Ë�
 ∂Z ⁄ ∂[PD[

= ����⋅��Ü� �3  ����� s� �¯Ò°� ���

�¯ÈÁÒ}Ò ÒÏäËÓËÓÒ«  ∂Z ⁄ ∂[PD[
m�ºã	 º°Ò |[�

¹º°�¯ºËÓÓ©Ë ¹º ¯È°�Ë�Ó©ä ÏÓÈ�ËÓÒ«ä �}¯ÒmÈ« ��
Ò ¹ºã��ËÓÓ©Ë ª}°¹Ë¯ÒäËÓ�Èã	Óº �}¯ÒmÈ« ��� ¹º�
}ÈÏÈÓ© ÓÈ ¯Ò°� �� lÈ}°ÒäÈã	Ó©Ë º�}ãºÓËÓÒ« ª}�
°¹Ë¯ÒäËÓ�Èã	Ó©² ÏÓÈ�ËÓÒ® º� ¯È°�Ë�Ó©² ÓË ¹¯Ë�
m©�È
� � ��

j°¹ºã	Ï�ËäÈ« �Ò¯º�¯ÈÁÒ�Ë°}È« ÒÏäË¯Ò�Ëã	�

ÓÈ« °Ò°�ËäÈ �ã« ÏÈ�ÈÓÓ©² ¹È¯ÈäË�¯ºm �δ²  � ää�
�mËãÒ�ËÓÒË Û ����� ¹ºÏmºã«Ë� ¯ÈÏ¯Ë�Ò�	 �� ÒÓ�

cÒ°� �� |­�Ò® mÒ� �Ò¯º�¯ÈÁÒ�Ë°}º® �°�ÈÓºm}Ò� � Û ãÈÏË¯� �
Û ¯È°�Ò¯«
�È« ãÒÓÏÈ� � Û �Ò¯º�¯ÈÁÒ�Ë°}Ò® äº��ã	� � Û

&&'�}ÈäË¯È� � Û º­�Ë}�Òm� � Û }ºä¹	
�Ë¯

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������



�Ë¯ÁË¯ËÓ�ÒºÓÓ©² ¹ºãº°� ��º °ºº�mË�°�m�Ë�

 ∂Z ⁄ ∂[PD[
= ���⋅��Ü� �3  ����� s��

iË}º¯¯Ëã«�Ò« ÒÓ�Ë¯ÁË¯ËÓ�ÒºÓÓº® }È¯�ÒÓ© ÓÈ
�Ò¯º�¯ÈääË mºÏÓÒ}ÈË� ¹¯Ò mËãÒ�ÒÓË
 ∂Z ⁄ ∂[PD[

= �����⋅��Ü� �3  ����� s�� j°¹ºã	�

ÏºmÈÓÒË m ª}°¹Ë¯ÒäËÓ�È² �Ò¯º°�mÒ�È δ²  �� ää
¹ºÏmºã«Ë� ÏÈ¯Ë�Ò°�¯Ò¯ºmÈ�	 ¹Ë¯m�
 ¹ºãº°� ¹¯Ò

 ∂Z ⁄ ∂[PD[
= �����⋅��Ü�� { ¯È°°äÈ�¯ÒmÈËäºä �Ò�

È¹ÈÏºÓË ÒÏäËÓËÓÒ« δ²  �…�� ää� �ÒÈ¹ÈÏºÓ ¯Ë�

�Ò°�¯Ò¯�Ëä©² ÏÓÈ�ËÓÒ®  ∂Z ⁄ ∂[PD[
°º°�Èmã«Ë�

�����⋅��Ü�…�����⋅��Ü��
cÈÏ¯È­º�ÈÓÓÈ« �Ë²Óºãº�Ò« �Ò¯º�¯ÈÁÒ�Ë°}º�º

sz }È�Ë°�mÈ Ò°¹ºã	ÏºmÈãÈ°	 �ã« }ºÓ�¯ºã« }È�Ë°�
�mÈ ÓÈ��¯Ó©² ªãËäËÓ�ºm Ò �Ïãºm �ºÓ}º°�ËÓÓ©²
}ºÓ°�¯�}�Ò®� j°°ãË�ºmÈãÈ°	 �ÒãÒÓ�¯Ò�Ë°}È« Èã
�
äÒÓÒËmÈ« º­ºãº�}È �ÒÈäË�¯ºä ��� ää� m©°º�º®
��� ää Ò �ºã�ÒÓº® °�ËÓ}Ò � ää �¯Ò°� �� È�� sÈ��
¯�ÎËÓÒË º­ºãº�}Ò º°��Ë°�mã«ãÒ ¹��Ëä ÓÈ�¯ËmÈ
��È°�}È }ºÓ�¯ºã« ÓÈ¹¯ÈmãËÓÓº® °�¯�Ë® �Ë¹ãº�º
mºÏ��²È �a �� Åv� m �Ë�ËÓÒË �� °� jÓ�Ë¯ÁË¯ËÓ�ÒºÓ�
Ó©Ë }È¯�ÒÓ© ¹ºãº° Ò �¯Ë²äË¯Ó©Ë }È¯�ÒÓ© �Ë�
Áº¯äÒ¯ºmÈÓÒ«� ²È¯È}�Ë¯ÒÏ�
�ÒË }È�Ë°�mº °mÈ¯�
Óº�º �mÈ ÓÈ }ºÓ�¯ºãÒ¯�Ëä©² ��È°�}È²� ¹¯ÒmË�ËÓ©
ÓÈ ¯Ò°� �� ­Ü�� kÓÈãÒÏ }È¯�ÒÓ ¹º}ÈÏÈã� ��º ÓÈ
ª�Ò² ��È°�}È² m©«mãËÓ© mÓ��¯ËÓÓÒË �ËÁË}�© °
ãÒÓË®Ó©äÒ ¯ÈÏäË¯ÈäÒ �� ää �¯Ò°� �� m� �� Ò �� ää
�¯Ò°� �� ­� ��� iº¹ºãÓÒ�Ëã	Ó©Ë Ò°°ãË�ºmÈÓÒ« ¹º�
}ÈÏÈãÒ� ��º m ª�Ò² äË°�È² °mÈ¯Ó©Ë �m© m©¹ºãÓËÓ©
° ÓË¹¯ºmÈ¯ÈäÒ�

v ¹ºäº�	
 ¹¯Ë�ãºÎËÓÓº® �Ë²Óºãº�ÒÒ m©¹ºã�
ÓËÓÈ º�ËÓ}È }È�Ë°�mÈ °mÈ¯Óº�º Èã
äÒÓÒËmº�º �¯�­�
�È�º�º ªãËäËÓ�È �ÒÈäË�¯ºä �� ää� �ºã�ÒÓº® °�ËÓ}Ò
� ää� �ãÒÓº® ��� ää� }º�º¯©® �°�ÈÓÈmãÒmÈã°« m
°¹Ë�ÒÈã	ÓºË �°�¯º®°�mº �ã« }¯Ë¹ãËÓÒ« Ò ÓÈ�¯�ÎËÓÒ«
�¯Ò°� �� È�� vmÈ¯Óº® }ºã	�Ëmº® �ºm �¯�­�È�º�º ªãË�
äËÓ�È ÓÈ º�Óºä ��È°�}Ë m©¹ºãÓ«ã°« ° ÓË¹¯ºmÈ¯ºä
¹¯º�«ÎËÓÓº°�	
 a �� ää�

iã« ÓÈ�¯�ÎËÓÒ« ¹¯ÒäËÓ«ãº°	 äË²ÈÓÒ�Ë°}ºË Ò �Ëä�
¹Ë¯È��¯ÓºË mºÏ�Ë®°�mÒË� �¯Ò �Ëä¹Ë¯È��¯Óºä ÓÈ�¯��
ÎËÓÒÒ Ò°°ãË��Ëä©® ��È°�º} }ºã	�Ëmº�º °mÈ¯Óº�º �mÈ
º­��mÈã°« °�¯�Ë® �Ë¹ãº�º mºÏ��²È �a �� Åv� m �Ë�ËÓÒË
�� °� cË�Ò°�¯È�Ò« }È¯�ÒÓ ¹ºãº° º°��Ë°�mã«ãÈ°	 m
¹¯º�Ë°°Ë º°�©mÈÓÒ« Ò°°ãË��Ëäº�º ��È°�}È ªãËäËÓ�È�
sÈ ¯Ò°� �� ­� m mÒ�ÓÈ ãº}Èã	ÓÈ« ÏºÓÈ �ËÁº¯äÒ¯º�
mÈÓÒ« ��È°�}È �mÈ �¯Ò°� �� m�� }º�º¯È« �}ÈÏ©mÈË�
ÓÈ ÓÈãÒ�ÒË mÓ��¯ËÓÓË�º �ËÁË}�È�

�¯Ò äË²ÈÓÒ�Ë°}ºä mºÏ�Ë®°�mÒÒ ��È°�º} }ºã	�
�Ëmº�º °mÈ¯Óº�º �mÈ �¯�­�È�º�º ªãËäËÓ�È �¹¯��º
ÒÏ�Ò­ÈãÒ �¯Ò°� �� È�� { ¯ËÏ�ã	�È�Ë m º­ãÈ°�Ò �Ë�
ÁË}�È º­¯ÈÏºmÈãÈ°	 ÏºÓÈ ãº}ÈãÒÏÈ�ÒÒ ÒÓ�Ë¯ÁË�
¯ËÓ�ÒºÓÓ©² ¹ºãº° �¯Ò°� �� �� ÓÈ ÁºÓË º­�Ë�º
�ËÁº¯äÒ¯ºmÈÓÒ« }ºÓ°�¯�}�ÒÒ� iÈã	ÓË®�È« º­¯È�
­º�}È �Ò¯º�¯Èää© ¹ºÏmºãÒãÈ ¹ºã��Ò�	 �¯Ë²äË¯�
Ó�
 }È¯�ÒÓ� �ËÁº¯äÒ¯ºmÈÓÒ« �¯Ò°� �� ���

v ¹ºäº�	
 ¯ÈÏ¯È­º�ÈÓÓº® �Ë²Óºãº�ÒÒ �Ò¯º��
¯ÈÁÒ�Ë°}º�º }ºÓ�¯ºã« Ò°°ãË�ºmÈãº°	 }È�Ë°�mº Èã
�
äÒÓÒËmº® °º�ºmº® ¹ÈÓËãÒ ¯ÈÏäË¯ºä ��������� ää�
}º�º¯È« ­©ãÈ ÒÏ�º�ºmãËÓÈ ÒÏ �m�² Èã
äÒÓÒËm©²
ãÒ°�ºm �ºã�ÒÓº® ��� ää Ò °º�ºmº�º Èã
äÒÓÒËmº�º
ÏÈ¹ºãÓÒ�Ëã«� cÈÏäË¯ º�Óº® °º�© °º°�Èmã«Ë�
�� ää��

�ÈÓËã	 ­©ãÈ ÏÈ¹È«ÓÈ ¹º }ºÓ��¯�� sÈ�¯�ÎËÓÒË
}ºÓ°�¯�}�ÒÒ º°��Ë°�mã«ãÒ ¹��Ëä ÒÏäËÓËÓÒ« mÓ���
¯ËÓÓË�º �ÈmãËÓÒ« ÓÈ ��� }�È� { ¯ËÏ�ã	�È�Ë m©�

cÒ°� �� jÓ�Ë¯ÁË¯ËÓ�ÒºÓÓÈ« }È¯�ÒÓÈ ¹ºãº° �È�� m©ÏmÈÓÓÈ« ÓÈ��
¯�ÎËÓÒËä 3  ����� s�  ∂Z ⁄ ∂[PD[  ����⋅��Ü� Ò �Ëº¯Ë�Ò�Ë°}È«

�¯Ë²äË¯ÓÈ« �ÒÈ�¯ÈääÈ ÒÏäËÓËÓÒ« ¹¯ºÒÏmº�Óº® ∂Z ⁄ ∂[ m �º�}È²
¹ºmË¯²Óº°�Ò �Ò°}È �­�

cÒ°� �� v¯ÈmÓËÓÒË ª}°¹Ë¯ÒäËÓ�Èã	Óº® Ò ¯È°�Ë�Óº® }¯Òm©² ÒÏ�

äËÓËÓÒ« ∂Z ⁄ ∂[ ¹º ¹ºmË¯²Óº°�Ò �Ò°}È m�ºã	 º°Ò |[� � Û ¯È°�

�Ë�Ó©Ë ÏÓÈ�ËÓÒ«� � Û ª}°¹Ë¯ÒäËÓ�Èã	Ó©Ë ÏÓÈ�ËÓÒ«

cÒ°� �� |­�Ò® mÒ� °mÈ¯Óº® Èã
äÒÓÒËmº® º­ºãº�}Ò �È�� �Ò¯º��
¯Èää© �­� m� Ò �¯Ë²äË¯Ó©Ë }È¯�ÒÓ© �ËÁº¯äÒ¯ºmÈÓÒ« ��� ��

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� ��



¹ºãÓËÓÒ« ª}°¹Ë¯ÒäËÓ�Èã	Ó©² Ò°°ãË�ºmÈÓÒ® ¹ºã��
�ÒãÒ �Ò¯º�¯ÈÁÒ�Ë°}�
 }È¯�ÒÓ�� ¹¯ÒmË�ËÓÓ�
 ÓÈ
¯Ò°� �� È� kÓÈãÒÏ ¹º}ÈÏÈã� ��º ÓÈ ��È°�}È²� ��Ë
ÒäËË�°« }È�Ë°�mËÓÓºË °ºË�ÒÓËÓÒË ÏÈ¹ºãÓÒ�Ëã« °
ÓÈ¯�ÎÓ©ä ãÒ°�ºä� m ¹¯Ë�ËãÈ² }ÈÎ�º® °º�© º­�
¯ÈÏºmÈãÈ°	 ¯Ë��ã«¯ÓÈ« }È¯�ÒÓÈ ¹ºãº°� { äË°�Ë ÓÈ�
¯��ËÓÒ« °ºË�ÒÓËÓÒ« ÒÓ�Ë¯ÁË¯ËÓ�ÒºÓÓ©Ë ¹ºãº°©
ÏÈä©}È
�°« m ¹¯Ë�ËãÈ² �Ë�©¯Ë² °º� �¯Ò°� �� È��
iÈã	ÓË®�È« º­¯È­º�}È �Ò¯º�¯Èää© �º ¹ºã��ËÓÒ«
�¯Ë²äË¯Óº® }È¯�ÒÓ© �ËÁº¯äÒ¯ºmÈÓÒ« °mÒ�Ë�Ëã	�
°�m�Ë� º ÓÈãÒ�ÒÒ �ËÁË}�È �¯Ò°� �� ­� ÓÈ Ò°°ãË�
��Ëäºä ��È°�}Ë�

{©¹ºãÓËÓÓ©Ë ª}°¹Ë¯ÒäËÓ�© ¹º º�¯È­º�}Ë Ò °ºÏ�
�ÈÓÒ
 �Ë²Óºãº�ÒÒ sz }È�Ë°�mÈ ªãËäËÓ�ºm Ò �Ïãºm
}ºÓ°�¯�}�Ò® äË�º�ºä ªãË}�¯ºÓÓº® �Ò¯º�¯ÈÁÒÒ �º�
}ÈÏÈãÒ� ��º ¹¯ÒäËÓ«ËäÈ« }ºä¹È}�ÓÈ« �Ò¯º�¯ÈÁÒ�
�Ë°}È« °Ò°�ËäÈ ¹ºÏmºã«Ë� ­Ë°}ºÓ�È}�Óº m©¹ºãÓ«�	
¯Ë�Ò°�¯È�Ò
 �ËÁº¯äÈ�Ò®  ∂Z ⁄ ∂[PD[ m �ÒÈ¹ÈÏºÓË

�����⋅��Ü�… �����⋅��Ü� ¹¯Ò ÒÏäËÓ«Ëäº® mËãÒ�ÒÓË
�Ò¯º°�mÒ�È m ¹¯Ë�ËãÈ² δ[  �…�� ää�

{©mº�©

vºÏ�ÈÓÈ �Ë²Óºãº�Ò«� }º�º¯È« ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ
º¹�ÒäÈã	Óº�º ÓÈ�¯�ÎËÓÒ« �äË²ÈÓÒ�Ë°}º�º� �Ëä¹Ë�
¯È��¯Óº�º Ò �� ¹�� ° ��Ë�ºä º°º­ËÓÓº°�Ë® �ËºäË�¯ÒÒ
ªãËäËÓ�ºm }ºÓ°�¯�}�Ò® Ò äÈ�Ë¯ÒÈãºm }ºÓ�¯ºã« ¹ºÏ�
mºã«Ë� ªÁÁË}�ÒmÓº m©«mã«�	 mÓ��¯ËÓÓÒË �ËÁË}�©

¯ÈÏãÒ�Óº�º �Ò¹È� ÓË¹¯ºmÈ¯©� �¯Ë�ÒÓ©� ÓË¹¯º}ãËÒ
Ò �¯��ÒË ÓË°ºmË¯�ËÓ°�mÈ äÈ�Ë¯ÒÈãÈ� }º�º¯©Ë ¹¯Ò
ÓÈ�¯�ÎËÓÒÒ m©Ï©mÈ
� }ºÓ�ËÓ�¯È�Ò
 �ËÁº¯äÈ�Ò®�
�ºã��ËÓÓ©Ë ¯ËÏ�ã	�È�© }ºÓ�¯ºã« äº��� �ãÒ�Ëã	�
ÓºË m¯Ëä« °º²¯ÈÓ«�	°« m ¹Èä«�Ò }ºä¹	
�Ë¯È Ò
¹º°ãË ª}°¹ã�È�È�ÒÒ º­�Ë}�È }ºÓ�¯ºã« ÓÈ ¹¯º�«�
ÎËÓÒÒ º¹¯Ë�ËãËÓÓº�º m¯ËäËÓÒ äºÎÓº ¹¯ºmº�Ò�	
sz }ºÓ°�¯�}�Ò® ° �Ëã	
 º¹¯Ë�ËãËÓÒ« �ËÁË}�ºm�
mºÏÓÒ}�Ò² m ¹¯º�Ë°°Ë ª}°¹ã�È�È�ÒÒ�

�� 7UHQGV LQ 2SWLFDO 1RQGHVWUXFWLYH 7HVWLQJ DQG ,QVSHFWLRQ �

3� .� 5DVWRJL DQG '� ,� $PVWHUGDP�/DXVDQQH� (OVHYLHU� Û

����� Û ��� S�

�� {Ë°�  � �ºãº�¯ÈÁÒ�Ë°}È« ÒÓ�Ë¯ÁË¯ºäË�¯Ò«� Û l�� sÈ��

}È� ����� Û ��� °�

�� +XQJ <� <�� :DQJ -� 4�� +RYDQHVLDQ -� '� 7HFKQLTXH IRU
&RPSHQVDWLQJ ([FHVVLYH 5LJLG %RG\ 0RWLRQ LQ 1RQGHVWUXF�

WLYH 7HVWLQJ RI /DUJH 6WUXFWXUHV 8VLQJ 6KHDURJUDSK\ � 2SW�

DQG /DVHU LQ (QJLQHHULQJ� Û ����� Û ��� Û 3� ���Ü����

�� +HGVHU YDQ %UXJ� 3KDVH�VWHS FDOLEUDWLRQ IRU SKDVH�VWHSSHG

LQWHUIHURPHWU\ � $SSOLHG 2SWLFV� Û ����� Û ��� ¢ ���

Û 3� ����Ü�����

�� �Òäº�ËÓ}º v� �� z�¯° �Ëº¯ÒÒ �¹¯��º°�Ò� Û zÒËm� sÈ�}�

��ä}È� ����� Û ��� °�

�� vº°�º«ÓÒË Ò ¹Ë¯°¹Ë}�Òm© ¹¯ÒäËÓËÓÒ« äË�º�È ªãË}�¯ºÓ�

Óº® �Ò¯º�¯ÈÁÒÒ �ã« �ÒÈ�Óº°�Ò}Ò ªãËäËÓ�ºm Ò �Ïãºm }ºÓ°�

�¯�}�Ò® � �� l� �º­ÈÓºm� {� k� �Òm�º¯È}� p� l� |ãË®�

ÓÒ}� j� {� zÒ«ÓË� �� km�ºäÈ�� °mÈ¯}È� Û ����� Û

¢ ��� Û v� ��Ü���

Bg�l we_dljhk\Zjdb bf� ?� H� IZlhgZ G:G MdjZbgu�

Db_\

IhklmibeZ \ j_^Zdpbx

����������

cÒ°� �� |­�Ò® mÒ� �¯�­�È�º�º ªãËäËÓ�È� ¯È°¹ºãºÎËÓÓº�º m ÏÈ�

ÎÒäÓºä �°�¯º®°�mË }¯Ë¹ãËÓÒ« Ò ÓÈ�¯�ÎËÓÒ« �È�� �Ò¯º�¯ÈääÈ
Ò �¯Ë²äË¯ÓÈ« }È¯�ÒÓÈ �ËÁº¯äÒ¯ºmÈÓÒ« �­� m�� ¹ºã��ËÓÓ©Ë ¹¯Ò
�Ëä¹Ë¯È��¯Óºä ÓÈ�¯�ÎËÓÒÒ� �Ò¯º�¯ÈääÈ Ò �¯Ë²äË¯ÓÈ« }È¯�ÒÓÈ

�ËÁº¯äÒ¯ºmÈÓÒ« ��� ��� ¹ºã��ËÓÓ©Ë ¹¯Ò äË²ÈÓÒ�Ë°}ºä ÓÈ�¯��

ÎËÓÒÒ ���¯Ò²ºmº® ãÒÓÒË® ¹º}ÈÏÈÓ °mÈ¯Óº® �ºm�

cÒ°� �� cËÏ�ã	�È� }ºÓ�¯ºã« °º�ºmº® ¹ÈÓËãÒ ¯ÈÏäË¯ºä

�������� �ää� È Û �Ò¯º�¯ÈääÈ� ­Û �¯Ë²äË¯ÓÈ« }È¯�ÒÓÈ �Ë�

Áº¯äÒ¯ºmÈÓÒ« ¹ºmË¯²Óº°�Ò }ºÓ°�¯�}�ÒÒ �°�¯Ëã}ÈäÒ �}ÈÏÈÓº

äË°�º �ËÁË}�È�
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y� sjzjn|cpsz|� k� r��k{js|{� {� Ð�pc� r� c|zb�c|� l� zcpsjs�� z� wqbt|cs� c� ~k�wc

G_jZajmrZxsbc dhgljhev kbkl_f ljm[hijh\h^h\ \ ijhp_kk_ wdkiemZlZpbb ² ZdlmZevgZy aZ^ZqZ� lj_[mxsZy jZa�

jZ[hldb gh\uo f_lh^h\ dhgljhey� hjb_glbjh\Zgguo gZ l_dms__ khklhygb_ h[t_dlh\� Dhgljhev k\Zjguo kh_^bg_gbc
\ wlhf hlghr_gbb² h[eZklv hlghkbl_evgh ohjhrh jZajZ[hlZggZy b ih^jh[gh j_]eZf_glbjh\ZggZy� Qlh dZkZ_lky

dhgljhey ©l_eZª ljm[u� l� _� mqZkldh\ hl k\Zjgh]h r\Z ^h k\Zjgh]h r\Z� lh \ kbem bo [hevrhc ijhly`_gghklb

b gZebqby jZaebqguo Zglbdhjjhabhgguo b baheypbhgguo ihdjulbc \hafh`ghklv bo dhgljhey h]jZgbq_gZ�

1RQ�GHVWUXFWLYH WHVWLQJ RI SLSLQJ LQ RSHUDWLRQ LV DQ XUJHQW WDVN� UHTXLULQJ GHYHORSPHQW RI QHZ PHWKRGV RI FRQWURO� RULHQWHG

WR WKH FXUUHQW FRQGLWLRQ RI WKH SODQWV� &RQWURO RI ZHOGHG MRLQWV LQ WKLV UHVSHFW LV DQ DUHD� ZKLFK LV UHODWLYHO\ ZHOO� GHYHORSHG

DQG VSHFLILHG LQ GHWDLO� $V UHJDUGV FRQWURO RI WKH SLSH \� L�H� VHFWLRQV EHWZHHQ ZHOGV� DELOLW\ WR FRQWURO WKHP LV OLPLWHG� LQ
YLHZ RI WKHLU ODUJH H[WHQW DQG SUHVHQFH RI YDULRXV DQWLFRUURVLRQ DQG LQVXODWLRQ FRDWLQJV�

{mË�ËÓÒË� �ÓÒÁÒ}È�Ò« Óº¯äÈ�ÒmÓ©² �º}�äËÓ�ºm

Ò Ò² ÓË¹¯Ë¯©mÓºË ¯ÈÏmÒ�ÒË m °ºº�mË�°�mÒÒ ° �Ë²�

ÓÒ�Ë°}Òä ¹¯º�¯Ë°°ºä� È �È}ÎË ¯È°���ËË ¹ºÓÒäÈÓÒË

�º�º� ��º ÓË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 �sz� mÓº°Ò�
}ºãÒ�Ë°�mËÓÓ©® m}ãÈ� m ÓÈ�ËÎÓº°�	 Ò ­ËÏº¹È°Óº°�	

ª}°¹ã�È�È�ÒÒ �Ë²ÓÒ�Ë°}Ò² °ºº¯�ÎËÓÒ® Û ¯ËÈãÒÒ

°Ë�º�Ó«�ÓË�º �Ó«�

vºm¯ËäËÓÓ©Ë ÓÈ¹¯ÈmãËÓÒ« ¯ÈÏmÒ�Ò« °Ò°�Ëä sz
²È¯È}�Ë¯ÒÏ�
�°« �ËÓ�ËÓ�ÒË® } ¹¯ÒäËÓËÓÒ
 °�¯È�

�Ë�Ò® �Ë²ÓÒ�Ë°}º�º º­°ã�ÎÒmÈÓÒ«� º¯ÒËÓ�Ò¯ºmÈÓ�

Ó©² ÓÈ �Ë}��ËË °º°�º«ÓÒË º­�Ë}�ºm >�@� cËÈãÒ�

ÏÈ�Ò« �È}Ò² °�¯È�Ë�Ò® ¹ºÏmºã«Ë� º¹�ÒäÒÏÒ¯ºmÈ�	

°¯º}Ò ª}°¹ã�È�È�ÒÒ ¹¯Ò °º²¯ÈÓËÓÒÒ ª}°¹ã�È�È�Ò�

ºÓº® ­ËÏº¹È°Óº°�Ò ¹¯ºä©�ãËÓÓ©² º­�Ë}�ºm� cÈÏ�

¯È­º�}È Ò ¹º°ãË��
�ËË mÓË�¯ËÓÒË Óºm©² äË�º�Ò}

}ºÓ�¯ºã« «mã«Ë�°« º�Óº® ÒÏ ÓÈÒ­ºãËË È}��Èã	Ó©²

ÏÈ�È��

lÓº�ºº­¯ÈÏÒË ÏÈ�È� }ºÓ�¯ºã« �¯Ë­�Ë� �Ë²ÓÒ�

�Ë°}Ò² ¯Ë�ËÓÒ®� º¹�ÒäÒÏÒ¯ºmÈÓÓ©² ÓÈ º­�Ë}� Ò

¹È¯ÈäË�¯© }ºÓ�¯ºã«� �È}ÒË� }È} äÈ�Ë¯ÒÈã Ò �Ëº�

äË�¯Ò« ÒÏ�ËãÒ«� �Ò¹ �ËÁË}�È� ¹¯ºÒÏmº�Ò�Ëã	Óº°�	

}ºÓ�¯ºã« Ò �� ¹�

{ �ÈÓÓº® ¯È­º�Ë ­��Ë� ¹¯Ë�°�ÈmãËÓ äË�º� �ã	�

�¯ÈÏm�}ºmº�º ��~� }ºÓ�¯ºã«� ¹ºÏmºã«
�Ò® ÏÈ °�Ë�

Ò°¹ºã	ÏºmÈÓÒ« º¯Ò�ÒÓÈã	Ó©² �Ë²ÓÒ�Ë°}Ò² ¯Ë�Ë�

ÓÒ® m©«mã«�	 }º¯¯ºÏÒºÓÓ©Ë ¯ÈÏ¯��ËÓÒ« m ÒÏº�

ãÒ¯ºmÈÓÓ©² �¯�­º¹¯ºmº�È²�

~È�È�È }ºÓ�¯ºã«� zº¯¯ºÏÒºÓÓºË ¯ÈÏ¯��ËÓÒË
�¯�­º¹¯ºmº�ºm °ÓÈ¯�ÎÒ m äË°�È² }È°ÈÓÒ« ° º¹º�

¯ÈäÒ ÒãÒ �¯�Ó�ºä� È �È}ÎË m©Ï©mÈËäºË ¯ÈÏ�Ë�È�

ÓÒËä äÈ�Ë¯ÒÈãÈ ÒÏÓ��¯Ò� ÓÈ¹¯ÒäË¯� m°ãË�°�mÒË º­�

¯ÈÏºmÈÓÒ« Ò °}º¹ãËÓÒ« }ºÓ�ËÓ°È�È Û ÒÏmË°�ÓÈ«

¹¯º­ãËäÈ� |°ÓºmÓÈ« �¯��Óº°�	 m©«mãËÓÒ« �È}Ò²

¯ÈÏ¯��ËÓÒ® °m«ÏÈÓÈ ÓË °º °ãºÎÓº°�	
 ÏÈ�È�Ò }È}

�È}ºmº®� iã« m©«mãËÓÒ« }º¯¯ºÏÒÒ °��Ë°�m�Ë� äÓº�

ÎË°�mº äË�º�ºm� m �ºä �Ò°ãË �~� ~ÓÈ�Ò�Ëã	Óº

º�¯ÈÓÒ�ËÓÈ mºÏäºÎÓº°�	 ¹¯ÒäËÓËÓÒ« ª�Ò² äË�º�ºm

ÓÈ ¹¯È}�Ò}Ë� }º��È mÓË�ÓÒË �°ãºmÒ«� ãÒ­º °Èä

º­�Ë}� ÓË ¹¯Ò°¹º°º­ãËÓ© �ã« ¹¯ºmË�ËÓÒ« }ºÓ��

¯ºã« ��¯��Óº�º°��¹Óº°�	� ÓÈãÒ�ÒË ÒÏºã«�ÒºÓÓ©²

¹º}¯©�Ò® ÒãÒ ÏÈ�¯«ÏÓËÓÒË ¹ºmË¯²Óº°�Ò� ­ºã	�È«

� y� sÒ}ÒÁº¯ËÓ}º� k� r�ãÈmÒÓºm� {� Ð�Ë¯� r� cº}��¯º� l� z¯£ÓÒÓ�� z� w®�²º¯Ó� c� ~È�ª¯� ����

cÒ°� �� �Ë°��º­¯ÈÏ�©� È Û º�¯ËÏº} Óºmº® �¯�­© ° ¹ãÈ°�Ò}ºm©ä ¹º}¯©�ÒËä �ºã�ÒÓº® �º ��� ää� ­ Û º�¯ËÏº} �¯�­©� ­©m�Ë® m

ª}°¹ã�È�È�ÒÒ� °º °Ó«�©ä ¹º}¯©�ÒËä� �ºã�ÒÓÈ °�ËÓ}Ò � ää� m Û ��È°�º} ¹¯º�ºã	Óº�º °mÈ¯Óº�º �mÈ� ¹º¯ÈÎËÓÓ©® ½¯��Ë®}ºmº®�

}º¯¯ºÏÒË®
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¹¯º�«ÎËÓÓº°�	 º­�Ë}�È� È �È}ÎË °ãºÎÓ©Ë }ãÒäÈ�

�Ò�Ë°}ÒË �°ãºmÒ«��

{º n¯È�Ó�ºÁË¯ºm°}Ò® ÒÓ°�Ò��� ,=)3 º­¯È�Òã�

°« ¹¯Ë�°�ÈmÒ�Ëã	 ÓËÁ�Ë¹Ë¯Ë¯È­È�©mÈ
�Ë�º ¹¯Ë��

¹¯Ò«�Ò« %ULWLVK 3HWUROHXP ° ¹¯º°	­º® ¯ÈÏ¯È­º�È�	

äË�º�� ¹ºÏmºã«
�Ò® m©«mã«�	 ãº}Èã	Ó©Ë }º¯¯º�

ÏÒºÓÓ©Ë ¯ÈÏ¯��ËÓÒ« m �¯�­º¹¯ºmº�È² °Ò°�Ëä© º²�

ãÈÎ�ËÓÒ«�

{ }È�Ë°�mË �Ë°��º­¯ÈÏ�ºm ­©ãÒ ¹¯Ë�°�ÈmãËÓ©

�mÈ º�¯ËÏ}È �¯�­© �¯Ò°� ��� �È
�ÒË ¹¯Ë�°�ÈmãËÓÒË

º ÏÈ�È�Ë }ºÓ�¯ºã«�

�º ÒÓÁº¯äÈ�ÒÒ ÏÈ}ÈÏ�Ò}È }º¯¯ºÏÒºÓÓºË ¯ÈÏ�

¯��ËÓÒË ¯ÈÏmÒmÈË�°« m ÓÒÎÓË® �È°�Ò �¯�­º¹¯ºmº�È

¹¯Ë�¹ºãºÎÒ�Ëã	Óº m äË°�Ë ¹¯º�ºã	Óº�º °mÈ¯Óº�º

�mÈ� �¯�­© ÒäË
� ¹ãÈ°�Ò}ºmºË ¹º}¯©�ÒË �ºã�Ò�

Óº® �º ��� ää� zºÓ�¯ºã	 �ºãÎËÓ ¹¯ºmº�Ò�	°« °

mÓË�ÓË® °�º¯ºÓ© �¯�­© ­ËÏ ��ÈãËÓÒ« ¹º}¯©�Ò«�

cËÏ�ã	�È�© äË�Èããº�¯ÈÁÒ�Ë°}º�º Ò°°ãË�ºmÈ�
ÓÒ«� �Ë¯mºÓÈ�Èã	Óº �ã« º�ËÓ}Ò �Ë}°��¯© äË�ÈããÈ

}ºÓ�¯ºãÒ¯�Ëäº�º º­�Ë}�È Ò mºÏäºÎÓº°�Ò �°¹Ë��

Óº�º ¯Ë�ËÓÒ« ÏÈ�È�Ò ° ¹ºäº�	
 �ã	�¯ÈÏm�}È ­©ãº

¹¯ºmË�ËÓº äË�Èããº�¯ÈÁÒ�Ë°}ºË Ò°°ãË�ºmÈÓÒË ¹¯Ë��

°�ÈmãËÓÓ©² º­¯ÈÏ�ºm �¯Ò°� ���

|Óº ¹º}ÈÏÈãº� ��º m º­ºÒ² º­�

¯ÈÏ�È² º�°��°�m�
� mÈãÒ}Ò

�°ÒãËÓÒ«� äÈ�Ë¯ÒÈã °mÈ¯Óº�º

�mÈ °ãÈ­º º�ãÒ�ÈË�°« º� º°�

ÓºmÓº�º äÈ�Ë¯ÒÈãÈ� Ò ÒäËË�°«

mºÏäºÎÓº°�	 ¹ºã��ËÓÒ« ª²º�
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JZkkfhlj_gZ gh\Zy dhfivxl_jgZy l_ogheh]by ^ey j_dhgkljmdpbb bah[jZ`_gbc ljm[ ih j_gl]_gh\kdbf ijh_dpbyf

\ h]jZgbq_gghf m]e_ h[ahjZ ^ey aZrmfe_gguo ^Zgguo� HgZ iha\hey_l hkms_kl\eylv lhqgh_ baf_j_gb_ lhesbgu

kl_ghd ljm[u b iZjZf_ljh\ ^_n_dlh\ kiehrghklb� HibkZgZ f_oZgbabjh\ZggZy jZ^bhf_ljbq_kdZy kbkl_fZ� ij_^�

gZagZq_ggZy ^ey g_jZajmrZxs_]h dhgljhey dhevp_\uo k\Zjguo r\h\� IhdZaZgh� qlh bkihevah\Zgb_ ijbgpbiZ kebygby

^Zgguo ^ey ieZgZjghc lhfh]jZnbb iha\hey_l kms_kl\_ggh ih\ukblv bgnhjfZlb\ghklv b gZ^_`ghklv ijhba\h^�

kl\_gghc wdki_jlbau ljm[�

$ QHZ FRPSXWHU WHFKQRORJ\ LV FRQVLGHUHG IRU UHFRQVWUXFWLRQ RI SLSH LPDJHV E\ ;�UD\ SURMHFWLRQV DQG OLPLWHG YLHZLQJ DQJOH

IRU QRLV\ GDWD� ,W DOORZV WDNLQJ DFFXUDWH PHDVXUHPHQWV RI WKH ZDOO WKLFNQHVV RI WKH SLSH DQG SDUDPHWHUV RI FRQWLQXLW\
GHIHFWV� $ PHFKDQL]HG UDGLRPHWULF V\VWHP LV GHVFULEHG� ZKLFK LV GHVLJQHG IRU QRQGHVWUXFWLYH WHVWLQJ RI FLUFXODU ZHOGV� ,W LV

VKRZQ WKDW XVH RI WKH SULQFLSOH RI GDWD PHUJLQJ IRU SODQDU WRPRJUDSK\ DOORZV D VLJQLILFDQW LQFUHDVH RI WKH LQIRUPDWLRQ

FRQWHQW DQG UHOLDELOLW\ RI SURGXFWLRQ H[DPLQDWLRQ RI SLSHV�
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�}¯ÈÒÓ°}º® ¹¯º��}�ÒÒ�

• cÈÏ¯È­º�}È °�ÈÓ�È¯�ºm m º­ãÈ°�Ò sz Ò �i�
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Ijb\_^_gu j_amevlZlu wdki_jbf_glZevguo bkke_^h\Zgbc \ebygby jZ^bmkZ djb\bagu pbebg^jbq_kdhc ih\_joghklb

qbklh\uo hk_c dhe_kguo iZj ih^\b`gh]h khklZ\Z `_e_aguo ^hjh] gZ Zfieblm^m wohkb]gZeZ hl bkdmkkl\_gguo

hljZ`Zl_e_c ijb mevljZa\mdh\hf dhgljhe_ wohbfimevkguf f_lh^hf dhglZdlguf kihkh[hf k pbebg^jbq_kdhc ih�

\_joghklb hkb ijh^hevgufb \hegZfb \ jZ^bZevghf gZijZ\e_gbb gZ hlkmlkl\b_ \gmlj_ggbo g_^himklbfuo g_ki�

ehrghkl_c� J_amevlZlu jZ[hlu bf_xl ijZdlbq_kdh_ agZq_gb_ b bkihevah\Zebkv ijb \g_^j_gbb \ H:H Ohe^bg]h\Zy

dhfiZgby ©Em]Zgkdl_ieh\haª MA dhgljhey hk_c \ jZ^bZevghf gZijZ\e_gbb�

7KH SDSHU JLYHV WKH UHVXOWV RI H[SHULPHQWDO VWXGLHV RI WKH LQIOXHQFH RI FXUYDWXUH UDGLXV RI D F\OLQGULFDO VXUIDFH RI ILQLVK

D[OHV LQ ZKHHO SDLUV RI UDLOZD\ UROOLQJ VWRFN RQ WKH DPSOLWXGH RI HFKR VLJQDOV IURP DUWLILFLDO UHIOHFWRUV LQ XOWUDVRQLF WHVWLQJ

E\ HFKR� SXOVH PHWKRG XVLQJ FRQWDFW WHFKQLTXH IURP WKH F\OLQGULFDO VXUIDFH RI WKH D[OH E\ ORQJLWXGLQDO ZDYHV LQ WKH UDGLDO
GLUHFWLRQ IRU DEVHQFH RI LQDGPLVVLEOH LQQHU GLVFRQWLQXLWLHV� 5HVXOWV RI WKH VWXGLHV DUH RI SUDFWLFDO LPSRUWDQFH DQG ZHUH XVHG

LQ LQWURGXFWLRQ RI 87 FRQWURO RI WKH D[OHV LQ WKH UDGLDO GLUHFWLRQ DW 2-6& �/XJDQVNWHSORYR]� +ROGLQJ &RPSDQ\�
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�ÈmÈ �ºãÎÓ© ¹º�mË¯�È�	°« �ã	�¯ÈÏm�}ºmºä� }ºÓ�

�¯ºã
 ��~� ÓÈ ½¹¯ºÏm��ÒmÈËäº°�	� Ò ÓÈ º�°��°�mÒË
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Ò°}�°°�mËÓÓº�º º�¯ÈÎÈ�Ëã« ¹¯ÒäËÓ«Ë�°« m vbk

Ò mº äÓº�Ò² °�¯ÈÓÈ² pm¯º¹© >�@�

�¯Ò �~ }ºÓ�¯ºãË º°Ë® m ¯È�ÒÈã	Óºä ÓÈ¹¯Èm�

ãËÓÒÒ }¯ÒmÒÏÓÈ ¹ºmË¯²Óº°�Ò ÒÏ�ËãÒ« mãÒ«Ë� ÓÈ

È}�°�Ò�Ë°}Ò® �¯È}�� Ò °ºº�mË�°�mËÓÓº� ÓÈ Èä¹ãÒ�

���� ª²º°Ò�ÓÈãÈ� zºÓ�¯ºã	 }ºÓ�È}�Ó©ä °¹º°º­ºä

¹¯Ëº­¯ÈÏºmÈ�ËãËä ° ¹ãº°}º® }ºÓ�È}�Óº® ¹ºmË¯²�

Óº°�	
 ÒÏ�ËãÒ« ° m©¹�}ãº® �ÒãÒÓ�¯Ò�Ë°}º® ¹º�

mË¯²Óº°�	
 Ò°°ãË�ºmÈÓ m ¯È­º�Ë >�@� �ºã�ÒÓÈ }ºÓ�

�È}�Óº�º °ãº« ­��Ë� äËÓ	�Ë �ã« �ËÓ�¯Èã	Óº® Ò

­ºã	�Ë �ã« }¯ÈËm©² �º�Ë} ¹¯Ëº­¯ÈÏºmÈ�Ëã«� �È}Òä

º­¯ÈÏºä� äËÎ�� }ºÓ�È}�Óº® ¹ºmË¯²Óº°�	
 ¹¯Ëº­�

¯ÈÏºmÈ�Ëã« Ò �ÒãÒÓ�¯Ò�Ë°}º® ¹ºmË¯²Óº°�	
 ÒÏ�

�ËãÒ« º­¯ÈÏ�Ë�°« ¯È°Áº}�°Ò¯�
�È« ãÒÓÏÈ �ã«

�ã	�¯ÈÏm�}È� z¯ºäË �º�º� ­ºã	�È« �ºã�ÒÓÈ }ºÓ�

�È}�Óº�º °ãº« � }¯ÈËm©² �º�Ë} �äËÓ	�Ò� ªÁÁË}�

�ÒmÓº°�	 Ò² ¯È­º�©� { ¯ËÏ�ã	�È�Ë �äËÓ	�Ò�°«

�Ë®°�m�
�È« ¹ãº�È�	 ¹¯Ëº­¯ÈÏºmÈ�Ëã«� È °ãË�º�

mÈ�Ëã	Óº� Ë�Ë ­ºã	�Ë �mËãÒ�Ò�°« ¯È°²ºÎ�ËÓÒË �~

ã��Ë®� vº�ãÈ°Óº ª}°¹Ë¯ÒäËÓ�Èã	Ó©ä º�ËÓ}Èä ¯È�

­º�© >�@� Áº¯ä�ãÈäÒ È}�°�Ò�Ë°}º�º �¯È}�È ¹¯Ò

}ºÓ�¯ºãË }ºÓ�È}�Ó©ä °¹º°º­ºä ÓÈ �È°�º�È²

���… ��� l�� äºÎÓº ¹ºã	ÏºmÈ�	°«� Ë°ãÒ ¯È�Ò�°

}¯ÒmÒÏÓ© ¹ºmË¯²Óº°�Ò ­ºã	�Ë ��� ää� cÈ�Ò�°

}¯ÒmÒÏÓ© �ÒãÒÓ�¯Ò�Ë°}º® ¹ºmË¯²Óº°�Ò º°Ë® ÒÏ�

äËÓ«Ë�°« m ¹¯Ë�ËãÈ² º� �� �º ��� ää�

{ �ÈÓÓº® ¯È­º�Ë ¹¯ºmË�ËÓº Ò°°ãË�ºmÈÓÒË mãÒ�

«ÓÒ« ¯È�Ò�°È }¯ÒmÒÏÓ© �ÒãÒÓ�¯Ò�Ë°}º® ¹ºmË¯²�

Óº°�Ò º°Ë® ÓÈ Èä¹ãÒ���� ª²º°Ò�ÓÈãÈ º� Ò°}�°�

°�mËÓÓ©² º�¯ÈÎÈ�ËãË®� ¯È°¹ºãºÎËÓÓ©² ÓÈ ¯ÈÏÓº®

�ã�­ÒÓË� �ã« }º¯¯Ë}�Ò¯ºm}Ò ��m°�mÒ�Ëã	Óº°�Ò �Ë�

ÁË}�º°}º¹È ¹¯Ò �~ }ºÓ�¯ºãË º°Ë® ª²ºÒä¹�ã	°Ó©ä
äË�º�ºä }ºÓ�È}�Ó©ä °¹º°º­ºä ° �ÒãÒÓ�¯Ò�Ë°}º®

¹ºmË¯²Óº°�Ò ¹¯º�ºã	Ó©äÒ mºãÓÈäÒ m ¯È�ÒÈã	Óºä

ÓÈ¹¯ÈmãËÓÒÒ ÓÈ ÓÈãÒ�ÒË mÓ��¯ËÓÓÒ² ÓË�º¹�°�Ò�

ä©² ÓË°¹ãº�Óº°�Ë®�

iã« Ò°°ãË�ºmÈÓÒ« Ò°¹ºã	ÏºmÈãÒ°	 º­¯ÈÏ�©� ÒÏ�

�º�ºmãËÓÓ©Ë ÒÏ �È°�Ë® º°Ò ° ¯È�Ò�°ÈäÒ }¯ÒmÒÏÓ©

5 ���� ��� ��� Ò ��� ää�� j°}�°°�mËÓÓ©Ë º�¯È�
ÎÈ�ËãÒ m º­¯ÈÏ�È² m©¹ºãÓËÓ© m mÒ�Ë �ÒãÒÓ�¯Ò�

�Ë°}Ò² º�mË¯°�Ò® ° ¹ãº°}Òä �Óºä� ¯È°¹ºãºÎËÓÓ©ä

¹Ë¯¹ËÓ�Ò}�ã«¯Óº º°Ò �ÒãÒÓ�¯È �ÒÈäË�¯ºä � Ò �

ää� ÏÈãË�È
�ÒäÒ ÓÈ äÒÓÒäÈã	Óº®� °¯Ë�ÓË® Ò

­ãÒÏ}º } äÈ}°ÒäÈã	Óº® �ã�­ÒÓË ÏºÓ© }ºÓ�¯ºã«�

bË¯º²ºmÈ�º°�	 º­¯ÈÏ�ºm °ºº�mË�°�m�Ë� �Ë¯º²ºmÈ�

�º°�Ò }ºÓ�¯ºãÒ¯�Ëä©² º°Ë®�

w}°¹Ë¯ÒäËÓ�Èã	Óº Ò°°ãË�ºmÈãÒ mãÒ«ÓÒË ¯È�Ò�

�°È }¯ÒmÒÏÓ© �ÒãÒÓ�¯Ò�Ë°}º® ¹ºmË¯²Óº°�Ò ÓÈ Èä�

¹ãÒ���� ª²º°Ò�ÓÈãÈ º� Ò°}�°°�mËÓÓ©² º�¯ÈÎÈ�ËãË®

�ÒÈäË�¯ºä � Ò � ää ¹¯Ò �~ }ºÓ�¯ºãË ª²ºÒä¹�ã	�

°Ó©ä äË�º�ºä }ºÓ�È}�Ó©ä °¹º°º­ºä ° �ÒãÒÓ�¯Ò�

�Ë°}º® ¹ºmË¯²Óº°�Ò ¹¯º�ºã	Ó©äÒ mºãÓÈäÒ m ¯È�

�ÒÈã	Óºä ÓÈ¹¯ÈmãËÓÒÒ� jÏäË¯ËÓÒ« ¹¯ºmº�ÒãÒ

¹¯«ä©ä ¹¯Ëº­¯ÈÏºmÈ�ËãËä ° ¹ãº°}º® }ºÓ�È}�Óº®

¹ºmË¯²Óº°�	
� ÓÈ �È°�º�Ë ��� l�� Û �ÒÈäË�¯

¹	ËÏº¹ãÈ°�ÒÓ© �� ää� �ÒÈäË�¯ }ºÓ�È}�Óº® ¹ºmË¯�

²Óº°�Ò �� ää� ÓÈ �È°�º�Ë � l�� Û �ÒÈäË�¯

� �� �� rÈ°ºm� {� �� lÈ¯}ºm� k� s� zÒ¯ËËm� v� k� {ºã}ºmÈ� ����

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� ��



¹	ËÏº¹ãÈ°�ÒÓ© � ää� �ÒÈäË�¯ }ºÓ�È}�Óº® ¹ºmË¯�

²Óº°�Ò �� ää� { }È�Ë°�mË }ºÓ�È}�Óº® ÎÒ�}º°�Ò

Ò°¹ºã	ÏºmÈãÒ äÈ°ãº ÒÓ��°�¯ÒÈã	ÓºË j���� {ãÒ«�

ÓÒË °�Ë}ÈÓÒ« äÈ°ãÈ Ò°}ã
�Èãº°	 �Ëä� ��º ÒÏäË�

¯ËÓÒ« ¹¯ºmº�ÒãÒ ¹º°ãË ÓÈÓË°ËÓÒ« äÈ°ãÈ ÓÈ ¹º�

mË¯²Óº°�	 º­¯ÈÏ�È� { }È�Ë°�mË º¹º¯Óº�º °Ò�ÓÈãÈ

­©ã mÏ«� �ºÓÓ©® °Ò�ÓÈã ÓÈ º­¯ÈÏ�Ë v|�� >�@�

cËÏ�ã	�È�© ª}°¹Ë¯ÒäËÓ�È ¹¯ÒmË�ËÓ© ÓÈ ¯Ò°�Ó}Ë�

��Ë $� Û Èä¹ãÒ���È º¹º¯Óº�º °Ò�ÓÈãÈ� $ Û Èä�

¹ãÒ���È °Ò�ÓÈãÈ º� Ò°}�°°�mËÓÓº�º º�¯ÈÎÈ�Ëã«�

/ Û �ã�­ÒÓÈ ¯È°¹ºãºÎËÓÒ« Ò°}�°°�mËÓÓº�º º��

¯ÈÎÈ�Ëã«�

jÏ ÈÓÈãÒÏÈ ¹ºã��ËÓÓ©² ¯ËÏ�ã	�È�ºm °ãË��Ë��

��º mËãÒ�ÒÓÈ Èä¹ãÒ���© ª²º°Ò�ÓÈãÈ º� Ò°}�°°�mËÓ�

Óº�º º�¯ÈÎÈ�Ëã« ÏÈmÒ°Ò� º� ¯È�Ò�°È }¯ÒmÒÏÓ© ¹º

m°Ë® }ºÓ�¯ºãÒ¯�Ëäº® �ã�­ÒÓË� w�È ÏÈmÒ°Òäº°�	

­ºã	�Ë ¹¯Ò �ÒÈäË�¯Ë º�¯ÈÎÈ�Ëã« � ää� Ò �Ëä

­ºã	�Ë� �Ëä �ã�­ÎË ¯È°¹ºãºÎËÓ º�¯ÈÎÈ�Ëã	� jÏ

ª�º�º °ãË��Ë�� ��º �ã« �º°�ºmË¯Óº�º �~ }ºÓ�¯ºã«

ª²ºÒä¹�ã	°Ó©ä äË�º�ºä }ºÓ�È}�Ó©ä °¹º°º­ºä °

�ÒãÒÓ�¯Ò�Ë°}º® ¹ºmË¯²Óº°�Ò �Ò°�ºm©² º°Ë® ¹¯º�

�ºã	Ó©äÒ mºãÓÈäÒ m ¯È�ÒÈã	Óºä ÓÈ¹¯ÈmãËÓÒÒ ÓÈ

ÓÈãÒ�ÒË mÓ��¯ËÓÓÒ² ÓË�º¹�°�Òä©² ÓË°¹ãº�Óº°�Ë®

ÓÈ°�¯º®}� ��m°�mÒ�Ëã	Óº°�Ò �ËÁË}�º°}º¹È °ãË��Ë�

¹¯ºmº�Ò�	 ÓÈ °�ÈÓ�È¯�Ó©² º­¯ÈÏ�È² ¹¯Ë�¹¯Ò«�Ò«

° ¯È�Ò�°ºä }¯ÒmÒÏÓ©� °ºº�mË�°�m�
�Ëä ¯È�Ò�°�

}¯ÒmÒÏÓ© }ºÓ�¯ºãÒ¯�Ëäº® �ÒãÒÓ�¯Ò�Ë°}º® ¹ºmË¯�

²Óº°�Ò º°Ò� ÒãÒ äºÎÓº Ò°¹ºã	ÏºmÈ�	 º­¯ÈÏË� °

�¯��Òä ¯È�Ò�°ºä }¯ÒmÒÏÓ© �ÒãÒÓ�¯Ò�Ë°}º® ¹º�

mË¯²Óº°�Ò ° }º¯¯Ë}�Ò¯ºm}º® ��m°�mÒ�Ëã	Óº°�Ò ÓÈ

mËãÒ�ÒÓ�� m©�Ë}È
��
 ÒÏ ÏÈmÒ°Òäº°�Ë®� ¹º}ÈÏÈÓ�

Ó©² ÓÈ ¯Ò°�Ó}Ë�

cËÏ�ã	�È�© ª�Ò² Ò°°ãË�ºmÈÓÒ® Ò°¹ºã	ÏºmÈãÒ°	

m tºã�ÒÓ�ºmº® }ºä¹ÈÓÒÒ ½���ÈÓ°}�Ë¹ãºmºÏ� ¹¯Ò

mÓË�¯ËÓÒÒ �~ }ºÓ�¯ºã« º°Ë® }ºãË°Ó©² ¹È¯ ¹º��

mÒÎÓº�º °º°�ÈmÈ ÎËãËÏÓ©² �º¯º� m ¯È�ÒÈã	Óºä ÓÈ¹�

¯ÈmãËÓÒÒ�

�� �|v� �����Ü����� zºãË°Ó©Ë ¹È¯©� |­�ÒË �Ë²ÓÒ�Ë°}ÒË
�¯Ë­ºmÈÓÒ«�

�� �|v� �����Ü��� |°Ò �Ò°�ºm©Ë �ã« ¹º�mÒÎÓº�º °º°�ÈmÈ
ÎËãËÏÓ©² �º¯º� }ºãËÒ ���� ää� �Ë²ÓÒ�Ë°}ÒË �¯Ë­ºmÈÓÒ«�

�� ci ������Ü����� zºÓ�¯ºã	 ÓË¯ÈÏ¯��È
�Ò® ¹¯ÒËäº�Ó©®�
zºãË°È �Ëã	Óº}È�ÈÓ©Ë� ­ÈÓ�ÈÎÒ Ò º°Ò }ºãË°Ó©² ¹È¯ ¹º��
mÒÎÓº�º °º°�ÈmÈ� �Ë²ÓÒ�Ë°}ÒË �¯Ë­ºmÈÓÒ«�

�� kãË�ÒÓ s� ��� rËã©® {� p� lË�º�© È}�°�Ò�Ë°}º�º }ºÓ��
¯ºã« äË�Èããºm� Û l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� p¯äºãºm j� s�� kãË�ÒÓ s� ��� �º�È¹ºm k� j� sË¯ÈÏ¯��
�È
�Ò® }ºÓ�¯ºã	� Û zÓ� �� k}�°�Ò�Ë°}ÒË äË�º�© }ºÓ��
¯ºã«� Û l�� {©°�È« �}ºãÈ� ����� Û ��� °�

�� �ºã�­Ëm k� v�� �Èm¯º° v� z� cÈ°�Ë� È}�°�Ò�Ë°}º�º �¯È}�È
ª²º��ËÁË}�º°}º¹È ¹¯Ò }ºÓ�¯ºãË ÒÏ�ËãÒ® ° }¯ÒmºãÒÓË®Óº®
¹ºmË¯²Óº°�	
 }ºÓ�È}�Ó©ä °¹º°º­ºä �� jÏm� �ËÓÒÓ�¯È��
ªãË}�¯º�Ë²ÓÒ�� ÒÓ��È� Û ����� Û ��� Û v� ���Ü����

�� cºÏÒÓÈ l� {� sË}º�º¯©Ë º°º­ËÓÓº°�Ò �ã	�¯ÈÏm�}ºmº�º
}ºÓ�¯ºã« �Ëã m¯È�ËÓÒ« �� iËÁË}�º°}º¹Ò«� Û ����� Û
¢ �� Û v� ��Ü���

�� �|v� ������ zºÓ�¯ºã	 ÓË¯ÈÏ¯��È
�Ò®� vºË�ÒÓËÓÒ«
°mÈ¯Ó©Ë� lË�º�© �ã	�¯ÈÏm�}ºm©Ë�

H:H OD ©Em]Zgkdl_ieh\haª IhklmibeZ \ j_^Zdpbx
����������

~ÈmÒ°Òäº°�Ò Èä¹ãÒ���© ª²º°Ò�ÓÈãºm º� ¯È�Ò�°ºm }¯ÒmÒÏÓ© �Ò�
ãÒÓ�¯Ò�Ë°}º® ¹ºmË¯²Óº°�Ò º­¯ÈÏ�ºm� �Û 5  ��� ää� �Û ����
�Û ��� �Û �� �È� ­Û ÓÈ �È°�º�Ë ��� l��� �ÒÈäË�¯ º�¯ÈÎÈ�Ëã«
� Ò � ää °ºº�mË�°�mËÓÓº� m� � Û ÓÈ �È°�º�Ë � l��� �ÒÈäË�¯ º��
¯ÈÎÈ�Ëã« � Ò � ää °ºº�mË�°�mËÓÓº�

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������
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K �� ih �� fZy ���� ]� \ ]� Db_\_ \ Bgklblml_ we_dl�

jhk\Zjdb bf� ?� H� IZlhgZ G:G MdjZbgu ijhoh^beZ

��y GZmqgh�l_ogbq_kdZy dhgn_j_gpby�\uklZ\dZ

©G_jZajmrZxsbc dhgljhev ² ����ª�

Dhgn_j_gpby [ueZ hj]Zgbah\ZgZ :kkhpbZpb_c

©HDHª kh\f_klgh k MdjZbgkdbf h[s_kl\hf g_jZajm�

rZxs_]h dhgljhey b l_ogbq_kdhc ^bZ]ghklbdb� Bgk�

lblmlhf we_dljhk\Zjdb bf� ?� H� IZlhgZ G:GM� >_iZj�
lZf_glhf `_e_agh^hjh`gh]h ljZgkihjlZ� GZpbhgZev�

ghc wg_j]_lbq_kdhc dhfiZgb_c ©Wg_j]hZlhfª b jy^hf

^jm]bo hj]ZgbaZpbc�

< jZ[hl_ dhgn_j_gpbb ijbgyeb mqZklb_ba\_klgu_ mq_�

gu_ b ki_pbZebklu \ h[eZklb g_jZajmrZxs_]h dhgljhey

ba MdjZbgu� Jhkkbb� ;_eZjmkb� Ohj\Zlbb� NjZgpbb� Bk�

iZgbb� <_ebdh[jblZgbb ² \k_]h hdheh ��� mqZklgbdh\

ba [he__ q_f ��� hj]ZgbaZpbc b ij_^ijbylbc�

Hkh[_ggh p_gguf ^ey mqZklgbdh\ dhgn_j_gpbb�

\uklZ\db [ueh ijbkmlkl\b_ gZ gbo f_ljZ ^_n_dlhk�

dhibb ^hdlhjZ l_ogbq_kdbo gZmd� ijhn_kkhjZ� ]eZ\gh]h

gZmqgh]h khljm^gbdZ GBB fhklh\ FIK Jhkkbb =mj�

\bqZ :gZlheby DhgklZglbgh\bqZ� ;_kp_gguc hiul�

dhlhjuf hg s_^jh ^_ebeky k mqZklgbdZfb dhgn_�

j_gpbb� b \gbfZgb_� dhlhjh_ hg m^_eye dhee_]Zf� Z

lZd`_ _]h \uklmie_gby k^_eZeb aZk_^Zgby k_dpbc

[he__ ]em[hdbfb b kh^_j`Zl_evgufb�

GZ ie_gZjghf aZk_^Zgbb \uklmibeb jmdh\h^bl_eb b

\_^msb_ ki_pbZebklu jy^Z hj]ZgbaZpbc b ij_^ijby�

lbc� ij_^klZ\b\rbo k\hb jZajZ[hldb gZ \uklZ\hqguo

kl_g^Zo� Z lZd`_ jmdh\h^bl_eb k_dpbc dhgn_j_gpbb�

jZkkdZau\Zxsb_ h ijh]jZff_ ij_^klhys_c jZ[hlu�

Hkgh\gZy jZ[hlZ dhgn_j_gpbb [ueZ ijh^he`_gZ \

k_dpbyo�

• G_jZajmrZxsbc dhgljhev \ iml_\hf ohayckl\_`_�

e_aghc ^hjh]b�

• G_jZajmrZxsbc dhgljhev \ \Z]hgghf ohayckl\_

`_e_aghc ^hjh]b�

• G_jZajmrZxsbc dhgljhev \ ehdhfhlb\ghf oh�

ayckl\_ `_e_aghc ^hjh]b�

• G_jZajmrZxsbc dhgljhev \ f_ljhihebl_g_�

• G_jZajmrZxsbc dhgljhev \ Zlhfghc wg_j]_lbd_�

• G_jZajmrZxsbc dhgljhev \ Z\bZpbb�

• G_jZajmrZxsbc dhgljhev \ g_nl_]Zah\hc hljZkeb�

• G_jZajmrZxsbc dhgljhev \ l_ieh\hc wg_j]_lbd_�

• G_jZajmrZxsbc dhgljhev f_lh^Zfb ijhgbdZx�

sbo \_s_kl\�

• F_ljheh]bq_kdh_ h[_ki_q_gb_ kj_^kl\ g_jZajmrZ�

xs_]h dhgljhey�

DZd \b^gh ba gZa\Zgbc k_dpbc� [hevrh_ \gbfZgb_

[ueh m^_e_gh g_jZajmrZxs_fm dhgljhex gZ `_e_agh�

^hjh`ghf ljZgkihjl_� JZ[hlhc lj_o ©`_e_agh^hjh`�

guoª k_dpbc jmdh\h^beb ki_pbZebklu MdjaZebagupb
GhkZq :� G�� KhehfZoZ K� :�� Kdh[e_gdh <� F�

;hevrh_ h`b\e_gb_ \ jZ[hl_ k_dpbb ©Iml_\h_ oh�

ayckl\hª [ueh \ua\Zgh ^hdeZ^hf aZf_klbl_ey ^bj_d�

lhjZGLP kbkl_f g_jZajmrZxs_]h dhgljheyH:H ©JZ�

^bhZ\bhgbdZª� ^�jZ l_og� gZmd FZjdh\Z :� :� M\e_q_g�

gu_ ^bkdmkkbb ih j_r_gbx ijh[e_f ^_n_dlhkdhibb

j_evkh\ aZlygmebkv gZ g_kdhevdh qZkh\�

N=MI <GBB@L �]� Fhkd\Z� gZ dhgn_j_gpbb ij_^�

klZ\eye aZ\_^mxsbc hl^_e_gb_f MijZ\e_gby [_ahiZk�

ghklvx ^\b`_gby b g_jZajmrZxs_]h dhgljhey DhkZ�

j_\ E� G� ?]h \uklmie_gby gZ k_dpbyo ih `_e_agh^h�

jh`ghfm ljZgkihjlm \ua\Zeb `b\hc bgl_j_k m ijbkml�

kl\mxsbo�

Bgl_j_kghc [ueZ ^bkdmkkby gZ k_dpbb ©G_jZajmrZ�

xsbc dhgljhev \ Zlhfghc wg_j]_lbd_ª �jmdh\h^b�

l_ev Dhjgb_p <� <��� ]^_ gZjy^m kh ki_pbZebklZfb Md�

jZbgu \uklmibeb ]hklb ba BkiZgbb �O� KZgqhk�

©7H[DWRPª�� Ohj\Zlbb �>� KlZgbq� ©,QHWHFª�� Jhkkbb

�>� Ihf_jZgp_\� ©2O\PSXVª��

DZd \k_]^Z aZbgl_j_kh\Zgghc b ^_eh\hc [ueZ Zlfhk�

n_jZ gZ aZk_^Zgbb k_dpbc ©G_jZajmrZxsbc dhgl�

jhev \ Z\bZpbbª �jmdh\h^bl_ev ijhn_kkhj ;_ehdmj

B� I�� b ©G_jZajmrZxsbc dhgljhev \ g_nl_]Zah\hc

hljZkebª �jmdh\h^bl_ev AbgqZd Y� F��� ]^_ [ueh ij_^�

klZ\e_gh hdheh �� ^hdeZ^h\�

<i_j\u_ gZ lZdhc dhgn_j_gpbb [ueZ hj]Zgbah\ZgZ

k_dpby ©G_jZajmrZxsbc dhgljhev f_lh^Zfb ijhgb�

dZxsbo \_s_kl\ª �jmdh\h^bl_ev IhkuiZcdh X� G���
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ihk\ys_ggZy iZfylb ;hjh\bdh\Z :� K�� \g_kr_]h agZ�
qbl_evguc \deZ^ \ klZgh\e_gb_ b jZa\blb_ wlh]h \b^Z

g_jZajmrZxs_]h dhgljhey� < wlhf ]h^m _fm bkihegb�
ehkv [u �� e_l�
H^gh\j_f_ggh k jZ[hlhc dhgn_j_gpbb ijhoh^beZ

\uklZ\dZ ijb[hjh\� kj_^kl\ b fZl_jbZeh\ ^ey g_jZajm�
rZxs_]h dhgljhey ba^_ebc b khhjm`_gbc� \ jZ[hl_ dh�
lhjhc ijbgyeb mqZklb_ hdheh �� wdkihg_glh\ ba MdjZ�
bgu� Jhkkbb b ^jm]bo kljZg�

2/<0386 �]� Fhkd\Z�� 62&20$7( ,17(51$�
7,21$/ �NjZgpby�� 621$7(&7 �<_ebdh[jblZ�
gby�� A:H ©<b[jhsblª �]� Db_\�� BWK bf� ? �H �IZ�
lhgZ �]� Db_\�� M=II ©Bahlhiª �]� Db_\�� HHH ©Bg�
ljhg�K_lª �]� >hg_pd�� HHH ©Bgl_jxgbkª �]�Fhkd�

\Z�� GIN ©>bZ]ghklbq_kdb_ ijb[hjuª �]� Db_\��
FI ©>bkblª �]� Db_\�� GIP ©>bZ]ghklbdZ b dhgl�
jhevª �]�GbdheZ_\��HHH ©Djhfª �]� >g_ijhi_ljh\�
kd� � DhjiZjZpby ©F:KL�BIJª� GII ©FZrbghkl�
j_gb_ª �]� >g_ijhi_ljh\kd�� FII ©Hgbdhª � ]� Db�
_\�� GIN ©IjhfijbeZ^ª �]� Db_\�� aZ\h^ ©Ijh`_d�
lhjª �]� FZebg�� HHH ©KZnbª �]� Db_\�� A:H ©Kbg�
l_a G>Lª �]�KZgdl�I_l_j[mj]��GIN ©Ki_pbZevgu_
gZmqgu_ jZajZ[hldbª �]� OZjvdh\�� GIN ©MevljZ�
dhg�K_j\bkª �]� Db_\�� GIN ©MevljZdhgª �]� Db_\��
MH GDL> �MdjZbgZ�� MdjGBBGD �]� Db_\��
Ihk_lbl_eb \uklZ\db bf_eb \hafh`ghklv ihagZdh�

fblvky k kZfufb kh\j_f_ggufb jZajZ[hldZfb dZd ki_�
pbZebklh\ MdjZbgu b Jhkkbb� lZd b nbjf ?\jhiu�
Hj]ZgbaZlhj dhgn_j_gpbb�\uklZ\db²:kkhpbZpby

©HDHª ² ljZ^bpbhggh ijh\h^bl wlh f_jhijbylb_ \

fZ_ f_kyp_ \ i_jbh^ p\_l_gby dZrlZgh\� dh]^Z ]hjh^

gZiheg_g g_ih\lhjbfuf \_k_ggbf hqZjh\Zgb_f�

LZd`_ ljZ^bpbhggh gZ l_iehoh^_ bf� :� >h\`_gdh

[ue mkljh_g ^jm`_kdbc ijb_f ^ey mqZklgbdh\ dhgn_�

j_gpbb�\uklZ\db ©G_jZajmrZxsbc dhgljhev²����ª�

]^_ ki_pbZebklu ba jZaguo kljZg kfh]eb ihqm\kl\h\Zlv

k_[y \ h[s_c ©kljZg_ g_jZajmrZxs_]h dhgljheyª�

BgnhjfZpbhggh_ khh[s_gb_ ih^]hlh\beb

X� G� IhkuiZcdh� BWK bf� ?� H� IZlhgZ G:GM�

L�F� Emp_gdh� GIN ©IjhfijbeZ^ª

Hj]ZgbaZlhju� <uklZ\hqgu_ dhfiZgbb HHH

©IJBFWDKIHª �Jhkkby� b ,7( *URXS 3OF �<_ebdh[�
jblZgby�� Jhkkbckdh_ h[s_kl\h ih g_jZajmrZxs_fm

dhgljhex b l_ogbq_kdhc ^bZ]ghklbd_ �JHGDL>��
HnbpbZevgZy ih^^_j`dZ� Fbgbkl_jkl\h ijh�

fure_gghklb� gZmdb b l_ogheh]bc JN� IjZ\bl_ev�
kl\h Fhkd\u� N_^_jZevguc ]hjguc b ijhfure_gguc
gZ^ahj Jhkkbb b =hkm^Zjkl\_gguc dhfbl_l JN ih

klZg^ZjlbaZpbb b f_ljheh]bb� Z lZd`_ F_`^mgZjh^�
guc dhfbl_l ih g_jZajmrZxs_fm dhgljhex �,&1'7�
b ?\jhi_ckdZy N_^_jZpby ih g_jZajmrZxs_fm dhgl�
jhex �()1'7��
JZa^_eu \uklZ\db�

• :dmklbq_kdZy wfbkkby
• MevljZa\mdh\hc dhgljhev
• <boj_lhdh\uc dhgljhev

• <bamZevguc b hilbq_kdbc dhgljhev
• FZ]gblhihjhrdh\uc dhgljhev
• We_dljhfZ]gblguc dhgljhev
• BgnjZdjZkguc b l_jfbq_kdbc dhgljhev
• >bgZfbq_kdbc dhgljhev l\_j^hklb
• <b[jZpbhgguc dhgljhev
• DZibeeyjguc dhgljhev
• L_q_bkdZgb_
• JZ^bh]jZnbq_kdbc dhgljhev
• We_dljbq_kdbc dhgljhev
• JZ^bZpbhgguc dhgljhev
• Dhgljhev ljm[hijh\h^h\
• H[mq_gb_ b k_jlbnbdZpby i_jkhgZeZ
• :ll_klZpby eZ[hjZlhjbc

«£®�¥®±¶�¼·¦§ ¨¬«°®¬©º ¯£¡¬¢«½

D gZklhys_fm \j_f_gb GD ij_\jZsZ_lky \ kZfhklh�
yl_evgmx hljZkev ijhfure_gghklb� j_rZxsmx aZ^Zqb

h[ke_^h\Zgby b kha^Zgby ZiiZjZlmju� f_lh^bd dhgljh�
ey� g_ jZajmrZxsbo ijb wlhf p_ehklghklb h[t_dlZ b

g_ lj_[mxsbo hklZgh\db ijhba\h^kl\Z� <Z`ghklv ijh�
fure_ggh]h g_jZajmrZxs_]h dhgljhey b l_ogbq_kdhc

^bZ]ghklbdb \ jZaebqguo hljZkeyo ^_yl_evghklb q_eh�
\_dZ ijbh[j_lZ_l \k_ [hevr__ agZq_gb_ \h \k_f fbj_�

G?J:AJMR:XSBC DHGLJHEV
B L?OGBQ?KD:Y >B:=GHKLBD: < IJHFURE?GGHKLB

,,, F_`^mgZjh^gZy ki_pbZebabjh\ZggZy
\uklZ\dZ b dhgn_j_gpby

��±�� fZjlZ ���� ]�
Fhkd\Z� P_glj F_`^mgZjh^ghc Lhj]h\eb

* ± * ± *
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b hkh[_ggh \hajhkeZ \ \_d l_ogh]_gguo dZlZkljhn� K_c�
qZk fgh]b_ ijhfure_ggu_ hljZkeb hkljh gm`^Zxlky

\ kh\j_f_gguo ijb[hjZo b h[hjm^h\Zgbb ^ey g_jZajm�
rZxs_]h dhgljhey� JZa\blb_ gZijZ\e_gby GD bf__l�
[_amkeh\gh� f_`^mgZjh^gh_ agZq_gb_ b i_j\hhq_j_^�

gh_ ^ey Jhkkbb� mqblu\Zy dZd ijhly`_ggmx k_lv ljm�
[hijh\h^h\� qZklbqgh \ujZ[hlZ\rbo ijh_dlguc j_kmjk
beb gZoh^ysboky \ [ebadhf d wlhfm khklhygbx� lZd b
ihlj_[ghklb jZa\blhc jhkkbckdhc wg_j]_lbdb� l_ieh� b
]b^jhwe_dljhklZgpbc� :WK� ]Zah\hc� obfbq_kdhc� f_�
lZeemj]bq_kdhc b ]hjghc ijhfure_gghklb� Z\bZpbb�
km^hkljh_gby� Z\lhfh[be_kljh_gby� ljZgkihjlZ� klZg�
dhkljh_gby� fZrbghkljh_gby� ijhfure_ggh]h b ]jZ`�
^Zgkdh]h kljhbl_evkl\Z� ijb[hjhkljh_gby b ij� ;_ah�
iZkgZy wdkiemZlZpby ijhfure_ggh]h h[hjm^h\Zgby b

ljm[hijh\h^guo k_l_c lj_[m_l gZebqby dZq_kl\_gghc

bkoh^ghc bgnhjfZpbb h khklhygbb kbkl_f b bo we_�
f_glh\� Bf_ggh wlb aZ^Zqb j_rZxl g_jZajmrZxsbc

dhgljhev b l_ogbq_kdZy ^bZ]ghklbdZ�
GZ \uklZ\hqghc iehsZ^b ���� f

�
[ueb ij_^klZ\e_�

gu kl_g^u ��� dhfiZgbc ba �� kljZg fbjZ� \ l� q� =_j�
fZgbb� <_ebdh[jblZgbb� BlZebb� R\_cpZjbb� KR:�
DblZy� Yihgbb� MdjZbgu� Fhe^h\u� AZ ljb ^gy \uk�
lZ\dm ihk_lbeh [he__ � luk� ki_pbZebklh\� aZgyluo \
jZaebqguo ijhfure_gguo hljZkeyo� kh \k_o j_]bhgh\
Jhkkbb� KG= b ba�aZ jm[_`Z�

 ÙÏÐ¾ÀÌÕËÙÃ ÏÌ¿ÙÐÆÝ

Ij_kk�dhgn_j_gpby� ih kemqZx hldjulby \uklZ\db

kh[jZeZ j_dhj^gh_ dhebq_kl\h `mjgZebklh\ h[s_bg�
nhjfZpbhgghc b ki_pbZebabjh\Zgghc ij_kku� < ij_kk�
dhgn_j_gpbb ijbgyeb mqZklb_� Dex_\ <� <�� ]_g_jZev�
guc ^bj_dlhj A:H GBB Bgljhkdhibb HHH Ki_dlj�
Ij_ab^_gl JHGDL>� KZfhdjmlh\ :� :�� aZf_klbl_ev
]_g_jZevgh]h ^bj_dlhjZ A:H GBB Bgljhkdhibb HHH

Ki_dlj� Dhl_evgbdh\ <� K�� =hk]hjl_ogZ^ahj Jhkkbb�
gZqZevgbd mijZ\e_gby ih dhlehgZ^ahjm b gZ^ahjm aZ

ih^t_fgufb khhjm`_gbyfb� Fhdjhmkh\ K� G�� gZqZev�
gbd mijZ\e_gby ih gZ^ahjm \ g_nyghc b ]Zah\hc ijh�
fure_gghklb =hk]hjl_ogZ^ahjZ Jhkkbb� ;Z^Zo F� <��
^bj_dlhj \uklZ\db ©Ijhfure_gguc G_jZajmrZxsbc
Dhgljhevª� ;ueZ hlf_q_gZ \hajZklZxsZy jhev g_jZa�
jmrZxs_]h dhgljhey ^ey jhkkbckdhc ijhfure_gghk�
lb b hkh[_ggh� \ k\_l_ ihke_^gbo kh[ulbc� ^ey a^Zgbc
b h[t_dlh\ h[s_kl\_ggh]h gZagZq_gby� Jhev \uklZ\db
b gZmqgh�ijZdlbq_kdhc dhgn_j_gpbb� dZd ijha\mqZeh�
aZdexqZ_lky \ h[t_^bg_gbb mkbebc jhkkbckdbo b f_`�
^mgZjh^guo bgklblmlh\� jZajZ[Zlu\Zxsbo l_ogheh]bb
b h[hjm^h\Zgb_ ^ey GD� \ p_eyo ^Zevg_cr_]h jZa\blby
hljZkeb b ih\ur_gby [_ahiZkghklb g_ lhevdh ijhfur�
e_gghc� gh b khpbZevghc�
GZmqgh�ijZdlbq_kdZy dhgn_j_gpby ©G_jZajmrZ�

xsbc dhgljhev b l_ogbq_kdZy ^bZ]ghklbdZ \ ijh�
fure_gghklbª kh[jZeZ [he__ ��� ki_pbZebklh\ kh

\k_c Jhkkbb b ba�aZ jm[_`Z� ;ueh aZkemrZgh [he__ ���
^hdeZ^h\ ih ijh[e_fZf GD� < jZfdZo dhgn_j_gpbb

khklhyeZkv \klj_qZ ]eZ\ hl^_e_gbc ?\jhi_ckdhc N_^_�
jZpbb ih GD� Ij_^u^msb_ \klj_qb ijhoh^beb \ ;Zj�
k_ehg_ ������ b Jbf_ �������
Dhgdmjk ©<ukhdbc Klbev Wdkihabpbbª� Ijhr_e

\ i_j\uc ^_gv \uklZ\db� �� fZjlZ� @xjb hlf_lbeh

kl_g^u dhfiZgbc� *( ,QVSHFWLRQ 7HFKQRORJLHV� GIP
Emq�GI= :el_d� Djhf_ lh]h� [ueb hlf_q_gu dhfiZgbb
aZ bg^b\b^mZevguc ^baZcg kl_g^Z�
HnbpbZevgZy p_j_fhgby hldjulby \uklZ\db� <

p_j_fhgbb ijbgyeb mqZklb_� Dex_\ <� <�� ]_g_jZevguc
^bj_dlhj A:H GBB Bgljhkdhibb HHH Ki_dlj� Ij_�
ab^_gl JHGDL>� >m]eZk FZjrZee� Ij_ab^_gl DZgZ^k�

dh]h h[s_kl\Z ih GD� Dhl_evgbdh\ <� K�� =hk]hjl_o�
gZ^ahj Jhkkbb� gZqZevgbd mijZ\e_gby ih dhlehgZ^ahjm
b gZ^ahjm aZ ih^t_fgufb khhjm`_gbyfb� W^\Zj^
Kljhhg� =_g_jZevguc ^bj_dlhj HHH IJBFWDKIH�
Bkihegbl_evguc ^bj_dlhj ,7( *URXS 3OF� ;Z^Zo F� <��
^bj_dlhj \uklZ\hd ©Ijhfure_gguc G_jZajmrZxsbc
Dhgljhevª�
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< ijb\_lkl\byo \uklZ\d_ hlf_q_gh� qlh ©k_]h^gy g_�
jZajmrZxsbc dhgljhev dZq_kl\Z ² ijhba\h^kl\_ggZy

g_h[oh^bfhklv� Mjh\_gv jZa\blby ijhfure_gghklb

i_j_^h\uo kljZg gZ kh\j_f_gghf wlZi_ oZjZdl_jbam_l�
ky g_ lhevdh h[t_fhf ijhba\h^kl\Z b Zkkhjlbf_glhf

\uimkdZ_fhc ijh^mdpbb� gh b ihdZaZl_eyfb __ dZq_k�
l\Z� Dhgljhev dZq_kl\Z y\ey_lky kZfhc fZkkh\hc l_o�
gheh]bq_kdhc hi_jZpb_c \ ijhba\h^kl\_� < k\yab k mk�
eh`g_gb_f b lj_[h\Zgb_f g_mdehggh]h ih\ur_gby gZ�
^_`ghklb gh\hc l_ogbdb� ljm^h_fdhklv dhgljhevguo
hi_jZpbc \ ijhfure_gghklb j_adh m\_ebqb\Z_lky�
<uklZ\dZ ©IJHFURE?GGUC G?J:AJMR:X�

SBC DHGLJHEVª _`_]h^gh ij_^klZ\ey_l gh\_cr__

^bZ]ghklbq_kdh_ h[hjm^h\Zgb_ b l_ogheh]bb dhgljhey

khklhygby ijhfure_gguo b kljhbl_evguo h[t_dlh\�
ljZgkihjlguo fZ]bkljZe_c� ljm[hijh\h^h\ b ij�ª� ²
Fbgbklj ijhfure_gghklb� gZmdb b l_ogheh]bc Jhk�
kbckdhc N_^_jZpbb Nmjk_gdh :� :� ©< ex[hf f_]Zih�
ebk_ \h \k_f fbj_ k_]h^gy j_adh h[hagZqbebkv ijh[e_�
fu [_ahiZkghc wdkiemZlZpbb ijhfure_ggh]h h[hjm�
^h\Zgby ljZgkihjlZ� `bebsgh�dhffmgZevgh]h dhfi�

e_dkZ� Hkljh klhbl ijh[e_fZ l_ogbq_kdh]h h[_ki_q_gby
Zglbl_jjhjbklbq_kdhc ^_yl_evghklb� Fhkd\Z� h[eZ^Z�
xsZy jZa\_l\e_gghc k_lvx \h^h� b ]Zahijh\h^h\� ijh�
fure_gguo dhffmgbdZpbc b ljZgkihjlguo fZ]bkljZ�
e_c� gm`^Z_lky \ d\Zebnbpbjh\Zgghc hp_gd_ l_ogbq_k�
dh]h khklhygby j_kmjkh\� M\_j_g� qlh \uklZ\dZ ihfh�
`_l \ j_r_gbb p_eh]h dhfie_dkZ h[hagZq_gguo ijh[�
e_fª� ² fwj ]hjh^Z Fhkd\Z� Xjbc Em`dh\�

HnbpbZevguc \_q_jgbc ijb_f � p_j_fhgby \jm�

q_gby gZ]jZ^� HnbpbZevguc \_q_jgbc ijb_f� ihk\y�

s_gguc hldjulbx \uklZ\db� khklhyeky �� fZjlZ� \ ]hk�

lbgbp_ ©F_`^mgZjh^gZyª� GZ ijb_f_ ijbkmlkl\h\Zeb

[he__ ��� q_eh\_d ² mqZklgbdb \uklZ\db� hnbpbZev�

gu_ ^_e_]Zpbb� iZjlg_ju HHH ©Ijbfwdkihª� ij_^klZ�

\bl_eb KFB� <h \j_fy \_q_jg_]h ijb_fZ ijhreZ p_�

j_fhgby \jmq_gby gZ]jZ^ b ^biehfh\ ih[_^bl_eyf dhg�

dmjkghc ijh]jZffu� ijh\h^bfhc \ jZfdZo \uklZ\db�

BgnhjfZpbhggh_ khh[s_gb_ ih^]hlh\e_gh

hj]ZgbaZlhjZfb dhgn_j_gpbb�\uklZ\db

	�������������	�����
�
����������
��
��������

��±�� fZy ���� ]� ijhreZ ��y Dhgn_j_gpby bkiulZ�
l_evguo p_gljh\ MdjZbgu� khhj]ZgbaZlhjZfb dhlhjhc
\uklmibeb� MdjZbgkdZy ZkkhpbZpby dZq_kl\Z� Khxa bk�
iulZl_evguo p_gljh\ MdjZbgu� GZpbhgZevgh_ Z]_gl�
kl\h MdjZbgu ih Zddj_^blZpbb �G::M� b >I ©Mdj�
f_ljl_klklZg^Zjlª�
< jZ[hl_ dhgn_j_gpbb ijbgyeb mqZklb_ [he__ ��

ki_pbZebklh\ \_^msbo ij_^ijbylbc� j_]bhgZevguo

p_gljh\ klZg^ZjlbaZpbb� f_ljheh]bb b k_jlbnbdZpbb�
jmdh\h^bl_eb bkiulZl_evguo� baf_jbl_evguo b dhgl�
jhevgh�ZgZeblbq_kdbo eZ[hjZlhjbc b p_gljh\ ba �� h[�
eZkl_c MdjZbgu�
Kj_^b ^hdeZ^qbdh\� ij_ab^_gl M:D I� Y� DZeblZ�

ij_^k_^Zl_ev G::M K� :� DZaZgp_\� j_dlhj >I Mdj�
GBGP =hkihlj_[klZg^ZjlZ MdjZbgu <� F� Gh\bdh\�
gZqZevgbd p_gljZ bkiulZgbc ijh^mdpbb >I ©Mdjf_l�
jl_klklZg^Zjlª <� D� K_f_gh\bq� aZ\_^mxsbc P_gl�
jhf dhgljhey dZq_kl\Z ijh^mdpbb MdjGBBkibjl[bhi�

jh^Z ?� :� IbkZj_\� ij_^klZ\bl_ev BWK bf� ?� H� IZ�
lhgZ G:G MdjZbgu� ^hdl� l_og� gZmd <� B� DZjfZgh\
b ^j�
<h \j_fy Dhgn_j_gpbb Zdlb\gh h[km`^Zebkv \hi�

jhku� k\yaZggu_ k Zddj_^blZpb_c eZ[hjZlhjbc kh]eZkgh
lj_[h\Zgbyf ,62�,(& ������ k jZajZ[hldhc b \g_^j_�
gb_f kbkl_f mijZ\e_gby dZq_kl\hf \ eZ[hjZlhjbyo ih

klZg^ZjlZf ,62�,(& ����� b ,62 ���� b ^j�
AgZqbl_evguc bgl_j_k \ua\ZeZ rdheZ�k_fbgZj ©:d�

dj_^blZpby bkiulZl_evguo eZ[hjZlhjbc kh]eZkgh

lj_[h\Zgbyf >KLM ,62�,(& �����ª� dhlhjmx ijh\_eb

<� D� K_f_gh\bq b A� :� AZj_pdbc �>I ©=hkZ\lhljZg�
kGBBijh_dlª�� L_hj_lbq_kdb_ agZgby ^hiheg_gu ijZd�
lbq_kdbf hiulhf p_gljh\ bkiulZgbc l_ogbdb b ibs_�
\uo ijh^mdlh\ >I ©Mdjf_ljl_klklZg^Zjlª b eZ[hjZ�
lhjbb bkiulZgbc b ^bZ]ghklbdb ^hjh`guo ljZgkihjl�
guo kj_^kl\ >I ©=hkZ\lhljZgkGBBijh_dlª \h \j_fy

ihk_s_gby wlbo p_gljh\� dhlhju_ kqblZxlky \_^msbfb

* ± * ± *
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\ hljZkeb� Khljm^gbdb wlbo eZ[hjZlhjbc ih^_ebebkv

ijbh[j_l_gguf hiulhf�
Ij_a_glZpby dhjihjZpbb ©6$/(;ª ih dhfie_dkgh�

fm h[_ki_q_gbx eZ[hjZlhjbc ©Kh\j_f_ggZy eZ[hjZlh�
jby ² imlv d dZq_kl\m b mki_omª� \ lhf qbke_ e_dpbb

ki_pbZebklh\ ba Fhkd\u b Db_\Z ih eZ[hjZlhjghc hk�

gZkld_ b kh\j_f_gguf f_lh^Zf ZgZebaZ� \ua\Zeb g_fZ�
eh \hijhkh\ m ijbkmlkl\mxsbo gZ Dhgn_j_gpbb�
KihgkhjZfb Dhgn_j_gpbb \uklmibeb dhjihjZ�

pby ©6$/(;ª b >I ©Dhaeb\kdbc kibjlh\uc aZ\h^ª�
MqZklgbdb \ukhdh hp_gbeb mjh\_gv hj]ZgbaZpbb f_�

jhijbylby� kh^_j`Zl_evgu_ ^hdeZ^u b ijZdlbq_kdmx

ihe_aghklv Dhgn_j_gpbb�

����������������
�������
�����
���
������������
�
�����

FZckdb_ ijZa^gbdb \k_]^Z \ gZr_f gZjh^_ Zkkhpbbjh�
\Zebkv k ljm^hf� jZ^hklvx b hldjuluf \a]ey^hf \ [m�
^ms__ gZ \klj_qm \_kg_ b khegpm� : ihq_fm [u g_ kh\�
f_klblv ohjhr__ jZ[hq__ fZckdh_ gZkljh_gb_ k ij_d�
jZkguf hl^uohf \ l_iehc b ]hkl_ijbbfghc Lmjpbb"
Ihq_fm [u g_ h[km^blv k_jv_agu_ \hijhku g_jZajm�
rZxs_]h dhgljhey� gZdhib\rb_ky aZ oheh^gmx ^he]mx

abfm� ih^ iZevfZfb _s_ g_`gh]h \ fZ_ lmj_pdh]h khe�
gpZ" : ihlhf ihke_ ijh^mdlb\ghc jZ[hlu kb^_lv k [h�
dZehf djZkgh]h \bgZ gZ [_j_]m Kj_^ba_fgh]h fhjy b

kemrZlv g_ih\lhjbfu_ \hklhqgu_ gZi_\u \ klbe_ kdZ�
ahd b lZcg ©Lukyqb b h^ghc ghqb RZo_j_aZ^uª"
LZd b k^_eZeb mqZklgbdb <lhjhc gZmqgh�ijZdlbq_k�

dhc dhgn_j_gpbb ih GD \ Lmjpbb� Hj]ZgbaZlhjZfb
dhgn_j_gpbb \uklmibebMdjZbgkdh_ h[s_kl\h g_jZa�
jmrZxs_]h dhgljhey b l_ogbq_kdhc ^bZ]ghklbdb�
GIN ©>bZ]ghklbq_kdb_ ijb[hjuª� GIN ©MevljZ�
dhgª� MdjZbgkdbc bgnhjfZpbhgguc p_glj ©G:M�
D:� L?OGBD:� L?OGHEH=BYª�
Dhgn_j_gpby ©Kh\j_f_ggu_ Zki_dlu hj]ZgbaZpbb

g_jZajmrZxs_]h dhgljhey dZq_kl\Z ijh^mdpbb gZ ijh�
fure_gghf ij_^ijbylbbª ijhreZ k � ih � fZy ���� ]�
\ mlhiZxs_f \ iZevfZo b p\_lZo dem[_ iylba\_a^hqghc

dZl_]hjbb 0DMHVW\ &OXE 3DOP %HDFK gZ ih[_j_`v_ Kj_�
^ba_fgh]h fhjy \ jZchg_ bklhjbq_kdh]h ]hjh^Z Kb^_�

P_evx dhgn_j_gpbb y\eyehkv hij_^_e_gb_ gZb[he__

wnn_dlb\guo iml_c jZa\blby kem`[ GD dZq_kl\Z gZ

ijhfure_gghf ij_^ijbylbb \ kh\j_f_gguo mkeh\byo�
JZajZ[Zlu\Zebkv ih^oh^u d ihkljh_gbx kem`[ GD dZ�
q_kl\Z� ih�gh\hfm jZkkfZljb\Zebkv ijh[e_fu kbkl_fu

dZq_kl\Z� wnn_dlb\gZy kljZl_]by __ jZa\blby b hilbfb�
aZpby aZljZl gZ nmgdpbhgbjh\Zgb_ b l_ogbq_kdh_ i_�
j_\hhjm`_gb_ ih^jZa^_e_gbc GD�

< dhgn_j_gpbb ijbgyeh mqZklb_ [he__ �� ki_pbZ�
ebklh\ b khijh\h`^Zxsbo bo ebp ba MdjZbgu b Jhkkbb

�� q_eh\_d�� MqZklgbdb dhgn_j_gpbb ij_^klZ\eyeb

ijZdlbq_kdb \k_ hljZkeb mdjZbgkdhc gZmdb b ijhfur�
e_gghklb� k\yaZggu_ k g_jZajmrZxsbf dhgljhe_f b

l_ogbq_kdhc ^bZ]ghklbdhc�

• djmig_crb_ mdjZbgkdb_ ij_^ijbylby² H^_kkdbc

ijbihjlh\uc aZ\h^� =:D ©LblZgª� >I ©MdjljZgk]Zaª�
H:H ©Fhlhj Kbqª�

• bgklblmlu GZpbhgZevghc ZdZ^_fbb gZmd MdjZbgu

² Bgklblml we_dljhk\Zjdb bf� ?� H� IZlhgZ� Bgklblml
fhghdjbklZeeh\� Bgklblml nbabdb ihemijh\h^gbdh\�

• mq_[gu_ bgklblmlu ² GZpbhgZevguc Z\bZpbhg�
guc mgb\_jkbl_l�

• gZ^ahjgu_ b wdki_jlgu_ hj]ZgbaZpbb ² GbdheZ�
_\kdbc b >hg_pdbc WLP� LXN Ghj^>bwdk� L_o^bZ]Za�

• k_j\bkgu_ b ki_pbZebabjh\Zggu_ ij_^ijbylby ²
GII ©FZrbghkljh_gb_ª� :PGD ijb BWK bf� ?� H�
IZlhgZ G:GM� HHH ©:e]hjblfª� MdjZbgkdbc bgnhj�
fZpbhgguc p_glj ©G:MD:� L?OGBD:� L?OGHEH�
=BYª�

• jZajZ[hlqbdh\ b ijhba\h^bl_e_c kj_^kl\ GD b L>

² HHH ©MevljZkhgbdª� GIN ©MevljZdhgª� P_glj jZ�
^bZpbhggh]h ijb[hjhkljh_gby� Em]Zgkdbc bgklblml

ki_pZ\lhfZlbdb�

• ihklZ\sbdh\ h[hjm^h\Zgby b fZl_jbZeh\ ² GIN

©>bZ]ghklbq_kdb_ ijb[hjuª� >I�L_kl� Bgljhg�KWL�
:jfZlhj� K:NB� =I ©Bahlhiª�
Jhkkbckdbo mqZklgbdh\ ij_^klZ\eyeb� :kkhpbZpby

©L_kljhgª ² ba\_klguc ijhba\h^bl_ev j_gl]_gh\kdhc

l_ogbdb� A:H ©EblZkª ² djmiguc ijhba\h^bl_ev b

ihklZ\sbd kj_^kl\ GD� DZaZgkdh_ IH ©L:KF:ª ²
_^bgkl\_gguc ijhba\h^bl_ev j_gl]_gh\kdhc ie_gdb

^ey l_ogbq_kdbo p_e_c� ;ZeZdh\kdbc bgklblml l_ogbdb
l_ogheh]bb b Z\lhfZlbdb ² mq_[guc bgklblml�
DZd b ij_^iheZ]Zehkv� hkgh\m dhgn_j_gpbb khklZ�

\beb jmdh\h^ysb_ jZ[hlgbdb² ^bj_dlhjZ� aZf_klbl_�
e_f ^bj_dlhjZ ih l_ogbq_kdbf \hijhkZf� gZqZevgbdb
jZaebqguo kem`[� k\yaZggu_ k GD b L>� ba\_klgu_ mq_�
gu_� Wlh iha\hebeh kha^Zlv g_ijbgm`^_ggmx b ^jm�
`_kdmx Zlfhkn_jm� dhlhjZy \hagbdZ_l� dh]^Z \f_kl_ kh�
[bjZxlky _^bghfure_ggbdb�
< gZmqghc ijh]jZff_ dhgn_j_gpbb [ueh ij_^klZ\�

e_gh [he__ �� ^hdeZ^h\�
GZb[hevrbc bgl_j_k \ua\Zeb ^hdeZ^u Fha]h\h]h

:� <� ©BgnhjfZpbhggh�baf_jbl_evgZy l_ogheh]by

dhfie_dkgh]h Zdmklbq_kdh]h dhgljhey djmigh]Z[Zjbl�
guo ba^_ebc ba dhfihablh\ª� ?� Ebk_pdhc ©>\mowg_j�

* ± * ± *
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]_lbq_kdZy ebg_cdZ ^_l_dlhjh\ ^ey g_jZajmrZxs_]h

dhgljheyª� I� :� ;ZeZdbj_\Z ©Ijh[e_fu b hkh[_gghklb
GD b L> \ Z\bZpbb b fZrbghkljh_gbbª� :� :� A_feyg�
kdh]h ©Fhgblhjbg] gZijy`_ggh�^_nhjfbjh\Zggh]h
khklhygby g_nl_gZeb\guo j_a_j\mZjh\ª� B� Y� R_\�

q_gdh ©G_jZajmrZxsbc dhgljhev ljm[ \ ijhp_kk_ ijh�
ba\h^kl\Zª� B� I� ;behdmjZ ©Ih\ur_gb_ bgnhjfZlb\�
ghklb g_jZajmrZxs_]h dhgljhey dZq_kl\Z fZl_jbZeh\

b maeh\ Z\bZpbhgghc l_ogbdbª�
Bgl_j_kgZy b ieh^hl\hjgZy ^bkdmkkby \hagbdeZ ih

\hijhkZf dhfie_dlh\Zgby eZ[hjZlhjbc� kem`[ b mqZk�
ldh\ GD mevljZa\mdh\ufb ^_n_dlhkdhiZfb jmqgh]h b

Z\lhfZlbabjh\Zggh]h dhgljhey� dhlhju_ [ueb jZk�
kfhlj_gu \ ^hdeZ^_ ?� =� =jm^kdhc�
;hevrhc \gbfZgb_ \ua\Zeb ij_^klZ\e_ggu_ gZ dhg�

n_j_gpbb j_amevlZlu bkke_^h\Zgbc b jZajZ[hlhd ih

\boj_lhdh\hc b mevljZa\mdh\hc ^_n_dlhkdhibb� j_gl�
]_ghkdhibb� j_gl]_gh]jZnbb� l\_j^hf_ljbb� dhlhju_
ihdZaZeb i_jki_dlb\u wlbo f_lh^h\�
H ^_yl_evghklb dhfiZgbc ij_^klZ\beb ^hdeZ^u�

HHH ©MevljZkhgbdª �Db_\�� GIN ©>bZ]ghklbq_kdb_
ijb[hjuª �Db_\�� GII ©BGLJHG�K?Lª �>hg_pd��
GIN ©MEVLJ:DHGª �Db_\�� GL: ©L?KLJHGª �KZg�
dl�I_l_j[mj]�� A:H ©EBL:Kª �DZaZgv��
Gh g_ lhevdh jZ[hlZ kha^Z\ZeZ ijbih^gylh_ gZkljh�

_gb_� L_iehlu ^h[Z\beh fhj_ b ijh]medZ gZ yol_� khi�

jh\h`^Z_fZy lZbgkl\_gghklvx \hklhqguo djZkZ\bp�
baukdZggufb \bgZfb� dhehjblgufb [ex^Zfb ba ju[u�
Ij_[u\Zgb_ mqZklgbdh\ dhgn_j_gpbb [ueh hj]Zgb�

ah\Zgh lmj_pdbf lmjhi_jZlhjhf <XQD\D 7RXU� Fu [eZ�
]h^Zjbf \k_o khljm^gbdh\ dhfiZgbb b i_jkhgZevgh ^b�
j_dlhjZ ]hkih^bgZ :cjZg KZjZq� dhlhjuc ba\_kl_g k\h�
_c ^_yl_evghklvx \ dZq_kl\_ ihq_lgh]h dhgkmeZ MdjZ�
bgu \ ]� :glZeby�

BgnhjfZpbhggh_ khh[s_gb_

hj]ZgbaZlhjh\ dhgn_j_gpbb

* ± * ± *

 «¦ª�«¦¼ ¯­£´¦�©¦¯°¬ �

Hl^_e � � BgklblmlZ we_dljhk\Zjdb bf� ?� H� IZlhgZ +$+ MdjZbgu jZajZ[Zlu\Z_l l_ogheh]bx b kj_^kl\Z

g_jZajmrZxs_]h dhgljhey �GD� k bkihevah\Zgb_f mevljZa\mdh\uo� jZ^bZpbhgguo b ^jm]bo f_lh^h\�
Ki_pbZebklu hl^_eZ ijh\h^yl bgki_dpbx ijhfure_gguo h[t_dlh\� ljm[hijh\h^h\� j_a_j\mZjh\� h[t_dlh\
we_dljhklZgpbc� ba^_ebc Z\bZdhkfbq_kdh]h dhfie_dkZ� g_nl_obfbq_kdhc ijhfure_gghklb� km^hkljh_gby� `_�
e_agh^hjh`gh]h ljZgkihjlZ� g_nl_]Zah\h]h ohayckl\Z� dhfij_kkhjguo klZgpbc� fhklh\uo� djZgh\uo b ^jm]bo
f_lZeehdhgkljmdpbc� bf_xl k_jlbnbdZlu =hkm^Zjkl\_gguo dhfbl_lh\� =hkihlj_[klZg^ZjlZ MdjZbgu� =hkgZ^�
ahjhojZgljm^Z MdjZbgu� Kljhbl_evkl\Z b Zjobl_dlmju�

¢ÉÝ ÎÃÖÃËÆÝ ÈÌËÈÎÃÐËÙÓ Å¾Â¾Õ ÊÌÁÑÐ ¿ÙÐÚ ÍÎÌÀÃÂÃËÙ�

• Ï¿ÆÏ¿ÀÍÑÉ¿ Ç ÇÆÂÍÑÍÁÊÄÌÇÄ ÐÇÐÑÄË ÒÊÛÑÏ¿ÆÁÒÉÍÁÍÂÍ ÉÍÌÑÏÍÊÞ ËÄÑ¿ÊÊÍÉÍÌÐÑÏÒÉÕÇÈ�

• ÎÏÍÁÄÃÄÌÇÄ ËÍÌÇÑÍÏÇÌÂÍÁÍÂÍ ÉÍÌÑÏÍÊÞ ÐÍÍÏÒÅÄÌÇÈ� ÉÍÌÐÑÏÒÉÕÇÇ� Ë¿ÑÄÏÇ¿ÊÍÁ Ç ÇÆÃÄÊÇÈ ÒÊÛÑÏ¿ÆÁÒÉÍÁÚË�

ÏÄÌÑÂÄÌÍÁÐÉÇË� Ë¿ÂÌÇÑÍÎÍÏÍ×ÉÍÁÚË� É¿ÎÇÊÊÞÏÌÚË� ÂÄÏËÄÑÇÖÌÍÐÑÇ� ¿ÉÒÐÑÇÉÍ�ÜËÇÐÐÇÍÌÌÚË Ç ÃÏÒÂÇËÇ ËÄ�

ÑÍÃ¿ËÇ ¬©�

• ÍÎÏÄÃÄÊÄÌÇÄ ÑÇÎ¿� ËÄÐÑÍÎÍÊÍÅÄÌÇÞ Ç Ï¿ÆËÄÏÍÁ ÃÄÓÄÉÑÍÁ Ð ÇÐÎÍÊÛÆÍÁ¿ÌÇÄË ÉÍËÎÛÝÑÄÏÇÆÇÏÍÁ¿ÌÌÚÔ ÒÊÛ�

ÑÏ¿ÆÁÒÉÍÁÚÔ ÃÄÓÄÉÑÍÐÉÍÎÍÁ�

• ÎÏÍÁÄÃÄÌÇÄ ÐÄÏÑÇÓÇÉ¿ÕÇÍÌÌÚÔ ÇÐÎÚÑ¿ÌÇÈ ÍÀÙÄÉÑÍÁ ÎÍÁÚ×ÄÌÌÍÈ ÍÎ¿ÐÌÍÐÑÇ �ÉÍÑÊÚ� ÐÍÐÒÃÚ� ÏÄÆÄÏÁÒ¿ÏÚ�

ÑÏÒÀÍÎÏÍÁÍÃÚ� ÉÏ¿ÌÚ� ÑÏÒÀÚ� ËÄÑÍÃ¿ËÇ ¬©�

• Ï¿ÆÏ¿ÀÍÑÉ¿ ÑÄÔÌÍÊÍÂÇÇ� ÍÓÍÏËÊÄÌÇÄ Ç ÒÑÁÄÏÅÃÄÌÇÄ ÑÄÔÌÍÊÍÂÇÖÄÐÉÇÔ ÇÌÐÑÏÒÉÕÇÈ Ì¿ ÎÏÍÁÄÃÄÌÇÄ ¬©

Ï¿ÆÊÇÖÌÚÔ ÍÀÙÄÉÑÍÁ Á ÐÍÍÑÁÄÑÐÑÁÇÇ Ð ËÄÅÃÒÌ¿ÏÍÃÌÚËÇ ÌÍÏË¿ËÇ Ç ÐÑ¿ÌÃ¿ÏÑ¿ËÇ $16,�$:6� $60¤� (1� ,62

Ç ÃÏ��

• ÍÉ¿Æ¿ÌÇÄ ÉÍÌÐÒÊÛÑ¿ÑÇÁÌÚÔ ÒÐÊÒÂ Á ÁÚÀÍÏÄ Ç ÎÏÇËÄÌÄÌÇÇ ÐÏÄÃÐÑÁ Ç ËÄÑÍÃÍÁ ¬©� ¿ Ñ¿ÉÅÄ ÐÍÃÄÈÐÑÁÇÄ Á

ÎÏÇÍÀÏÄÑÄÌÇÇ ÐÏÄÃÐÑÁ ¬© ÍÑÄÖÄÐÑÁÄÌÌÚÔ Ç Æ¿ÏÒÀÄÅÌÚÔ ÓÇÏË�

• ¿ÑÑÄÐÑ¿ÕÇÞ ÇÐÎÚÑ¿ÑÄÊÛÌÚÔ Ê¿ÀÍÏ¿ÑÍÏÇÈ �ÐÊÒÅÀ ÌÄÏ¿ÆÏÒ×¿ÝØÄÂÍ ÉÍÌÑÏÍÊÞ� Ì¿ ÑÄÔÌÇÖÄÐÉÒÝ ÉÍËÎÄÑÄÌÑÌÍÐÑÛ

Á ÍÀÊ¿ÐÑÇ ¬©� Á ÐÍÍÑÁÄÑÐÑÁÇÇ ÐÍ ÐÑ¿ÌÃ¿ÏÑ¿ËÇ (1������ (1����� Ç ®Ï¿ÁÇÊ¿ËÇ ËÄÅÂÍÐÒÃ¿ÏÐÑÁÄÌÌÍÈ ÐÑ¿Ì�

Ã¿ÏÑÇÆ¿ÕÇÇ ®«¢ ������

• ¿ÑÑÄÐÑ¿ÕÇÞ ÐÎÄÕÇ¿ÊÇÐÑÍÁ Ì¿ �� � Ç � ÒÏÍÁÌÇ ÉÁ¿ÊÇÓÇÉ¿ÕÇÇ ÎÍ ¬© Á ÐÍÍÑÁÄÑÐÑÁÇÇ ÐÍ ÐÑ¿ÌÃ¿ÏÑÍË ¢­°±

�������� �(1 ���� Ç ®Ï¿ÁÇÊ¿ËÇ £¬�­® �������������

• ÍÀÄÐÎÄÖÄÌÇÄ ÌÍÏË¿ÑÇÁÌÍ�ÑÄÔÌÇÖÄÐÉÍÈ ÃÍÉÒËÄÌÑ¿ÕÇÄÈ ÎÍ ¬©� Á ÑÍË ÖÇÐÊÄ ,62 Ç ÐÍÍÑÁÄÑÐÑÁÒÝØÄÈ ÊÇÑÄ�

Ï¿ÑÒÏÍÈ�

• ÏÄËÍÌÑ ÃÄÓÄÉÑÍÐÉÍÎÇÖÄÐÉÍÂÍ Ç ÃÏÒÂÍÂÍ ÜÊÄÉÑÏÍÌÌÍÂÍ ÍÀÍÏÒÃÍÁ¿ÌÇÞ� �

z ÓÈä º­¯È�È�	°«� ������ �� zÒËm����� �v�� �ã� rºÎËÓ}º� ��� º��� ¢ �
�Ëã�� ����� ��� ���� nÈ}°� ����� ��� � �6�� (�PDLO� XVQGW#XNU�QHW�� SDWRQ#NLHY�XD
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�� k_gly[jy ���� ]� aZ\_^m�
xs_fm hl^_ehf l_ogbq_k�
dhc ^bZ]ghklbdb k\Zjguo

dhgkljmdpbc BgklblmlZ we_d�
ljhk\Zjdb bf� ?� H� IZlhgZ
G:G MdjZbgu ^hdlhjm l_o�
gbq_kdbo gZmd� ijhn_kkhjm

:G:LHEBX YDH<E?<BQM G?>HK?D? bkihe�
gbehkv �� e_l� ?]h bfy ba\_klgh rbjhdhc gZmq�
ghc h[s_kl\_gghklb�
:gZlhebc Ydh\e_\bq ² \b^guc mq_guc \ h[�

eZklb hilbfbaZpbb l_ogheh]bc ba]hlh\e_gby b wd�
kiemZlZpbb k\Zjguo dhgkljmdpbc k mq_lhf lj_[h�
\Zgbc bo ijhqghklb� gZ^_`ghklb b ijh]ghabjh\Z�
gby bo hklZlhqgh]h j_kmjkZ� Z lZd`_ \ h[eZklb jZa�
jZ[hldb gh\h]h gZmqgh�ijbdeZ^gh]h gZijZ\e_gby
² l_ogbq_kdhc ^bZ]ghklbdb k\Zjguo dhgkljmd�
pbc� h[t_dlh\ b khhjm`_gbc�
< ���� ]� :gZlhebc Ydh\e_\bq aZdhgqbe k djZk�

guf ^biehfhf Db_\kdbc km^hkljhbl_evguc l_o�
gbdmf� dhjimkgh_ hl^_e_gb_� b \ khklZ\_ �� \u�
imkdZ [ue gZijZ\e_g gZ mq_[m \ Db_\kdbc iheb�
l_ogbq_kdbc bgklblml� ihke_ hdhgqZgby dhlhjh]h
\ ���� ]� jZkij_^_e_g \ Bgklblml we_dljhk\Zjdb

bf� ?� H� IZlhgZ G:G MdjZbgu�
K ���� ]� �[he__ �� e_l� gZmqgZy b ijZdlbq_kdZy

^_yl_evghklv :� Y� G_^hk_db k\yaZgZ k BWK bf�
?� H� IZlhgZ G:G MdjZbgu ² ijbagZgguf \ fb�
j_ eb^_jhf \ h[eZklb k\Zjdb b jh^kl\_gguo l_o�
gheh]bc�
< gZqZe_ k\h_]h ljm^h\h]h imlb :gZlhebc

Ydh\e_\bq ijh\h^be mki_rgu_ eZ[hjZlhjgu_ b

ijbdeZ^gu_ bkke_^h\Zgby \ h[eZklb jZkq_lZ b jZa�
jZ[hldb l_ogheh]bc ba]hlh\e_gby mgbdZevguo b

hl\_lkl\_gguo \ wdkiemZlZpbb k\Zjguo dhgkljmd�
pbc� [ue jZajZ[hlZg jZkq_lguc f_lh^ hij_^_e_�
gby hklZlhqguo k\Zjhqguo gZijy`_gbc b mq_lZ

bo \ebygby gZ g_kmsmx kihkh[ghklv dhgkljmdpbc

ijb ijh^hevghf ba]b[_� jZajZ[hlZgu wnn_dlb\�
gu_ kihkh[u kgb`_gby hklZlhqguo k\Zjhqguo

gZijy`_gbc� Z lZd`_ jy^ gh\uo f_lh^h\ bkke_^h�
\Zgby k\Zjhqguo ^_nhjfZpbc b gZijy`_gbc� GZ
hkgh\_ wlbo jZajZ[hlhd kha^Zgu b \g_^j_gu \ ijh�
ba\h^kl\h hjb]bgZevgu_ mkljhckl\Z b ZiiZjZlmjZ�
Keh`guc ijhba\h^kl\_gguc dhfie_dk kljZgu�

ih\ur_gb_ lj_[h\Zgbc ih h[_ki_q_gbx [_ahiZk�
ghklb wdkiemZlZpbb dhgkljmdpbc� h[t_dlh\ b kh�
hjm`_gbc� j_r_gb_ \hijhkh\ wdheh]bq_kdhc [_ah�
iZkghklb lj_[h\Zeb ijbgpbibZevgh gh\uo ih^oh�
^h\ ih h[_ki_q_gbx dZq_kl\Z� gZ^_`ghklb b g_km�
s_c kihkh[ghklb k\Zjguo dhgkljmdpbc� Ih bgb�
pbZlb\_ ZdZ^_fbdZ ;� ?� IZlhgZ gZqZebkv jZ[hlu
ih h[_ki_q_gbx [_ahiZkghklb wdkiemZlZpbb dhg�

kljmdpbc b khhjm`_gbc� :� Y� G_^hk_d_ [ueb ih�
jmq_gu \hijhku ih hj]ZgbaZpbb jZ[hl� dhhj^b�
gZpbb jZajZ[hlhd mq_guo jZaebqguo ki_pbZevghk�
l_c \ j_r_gbb wlhc \Z`ghc aZ^Zqb� Wlb jZ[hlu m

gZk \ kljZg_ gZqZeb dhhj^bgbjh\Zlvky hj]Zgbah�
\Zgguf =hkm^Zjkl\_gguf dhfbl_lhf KKKJ ih gZ�
md_ b l_ogbd_ \ ���� ]� ijb Bgklblml_ we_dljhk�
\Zjdb bf� ?� H� IZlhgZ :G MdjZbgu GZmqguf Kh�
\_lhf ih ijh[e_f_ ©Gh\u_ ijhp_kku k\Zjdb b

k\Zjgu_ dhgkljmdpbbª� < khklZ\_ k_dpbb ©K\Zj�
gu_ dhgkljmdpbbª GZmqgh]h Kh\_lZ gZqZeZ nmgd�
pbhgbjh\Zlv jZ[hqZy ]jmiiZ� � ©L_ogbq_kdZy ^b�
Z]ghklbdZ b lhqghklv k\Zjguo dhgkljmdpbcª� dh�
lhjmx \ha]eZ\eye :gZlhebc Ydh\e_\bq� LZd gZqZ�
eh jZa\b\Zlvky gh\h_ gZmqgh_ gZijZ\e_gb_ ² ^b�
Z]ghklbdZ l_ogbq_kdh]h khklhygby k\Zjguo dhgk�
ljmdpbc \ ijhp_kk_ bo wdkiemZlZpbb� hp_gdZ bo
j_Zevgh]h hklZlhqgh]h j_kmjkZ� < fbjh\hc gZmq�
ghc b bg`_g_jghc ijZdlbd_ mdZaZggh_ gZijZ\e_�
gb_ k_cqZk ijbagZgh \ dZq_kl\_ h^gh]h ba ijbhjb�
l_lguo gZijZ\e_gbc� dhlhjh_ ]_g_jbjm_l gh\u_

fZkrlZ[gu_ bgl_ee_dlmZevgu_ l_ogheh]bb�
Djm] bgl_j_kh\ :gZlheby Ydh\e_\bqZ \ ^Zgghf

gZijZ\e_gbb gZmqghc ^_yl_evghklb� jZajZ[hldZ

l_hjbb� f_lh^h\ b kj_^kl\ ^bZ]ghklbdb b hp_gdb
khklhygby dhgkljmdpbhgguo fZl_jbZeh\� \hijhku
l_hjbb ijh]ghabjh\Zgby b ijbgylby j_r_gbc ijb

hp_gd_ khklhygby dhgkljmdpbc� fhgblhjbg] b hi�
lbfbaZpby l_ogheh]bc ^bZ]ghklbjh\Zgby djmigh�
fZkrlZ[guo hl\_lkl\_gguo \ wdkiemZlZpbb

h[t_dlh\�
:� Y� G_^hk_dZ Zdlb\gh jZ[hlZ_l ih ih^]hlh\d_

wdki_jlh\� ki_pbZebklh\� bg`_g_jguo b gZmqguo
dZ^jh\� ih^ _]h jmdh\h^kl\hf ih^]hlh\e_gu b aZ�
sbs_gu khbkdZl_eyfb BWK r_klv dZg^b^Zlkdbo

^bkk_jlZpbc� Hg Z\lhj [he__ ��� i_qZlguo jZ[hl
b bah[j_l_gbc \ h[eZklb l_ogheh]bb ijhba\h^kl\Z

b h[_ki_q_gby [_ahiZkghklb wdkiemZlZpbb dhgk�
ljmdpbc b khhjm`_gbc� :� Y� G_^hk_dZ ² aZf_k�
lbl_ev Ij_^k_^Zl_ey L_ogbq_kdh]h dhfbl_lZ Md�
jZbgu ih klZg^ZjlbaZpbb � �� ©L_ogbq_kdZy ^b�
Z]ghklbdZ b g_jZajmrZxsbc dhgljhevª� kha^Zg�
gh]h \ ���� ]�� aZf_klbl_ev ]eZ\gh]h j_^ZdlhjZ

`mjgZeZ ©L_ogbq_kdZy ^bZ]ghklbdZ b g_jZajmrZ�
xsbc dhgljhevª� dhlhjuc mqj_`^_g ih _]h bgb�
pbZlb\_ \ ���� ]�
Dhee_dlb\ BgklblmlZ we_dljhk\Zjdb bf�

?� H� IZlhgZ G:G MdjZbgu� j_^dhee_]by b j_^Zd�
pby `mjgZeZ ©L_ogbq_kdZy ^bZ]ghklbdZ b g_jZa�
jmrZxsbc dhgljhevª `_eZxl :gZlhebx Ydh\�
e_\bqm ^h[jh]h a^hjh\vy� wg_j]bb� hilbfbafZ b
[hevrbo mki_oh\ \ _]h keh`ghc b fgh]h]jZgghc
jZ[hl_�
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 � ¦� ¡¬®¢£©¦§�  � ¦� µ£��«

  Ë¾ÏÐÌÝ×ÃÃ ÀÎÃÊÝ ÂÃÇÏÐÀÑÃÐ ÏÆÏÐÃÊ¾ ÂÃÒÃÈÐÌÏÈÌÍÆÆ ÎÃÉÚÏÌÀ ÍÃÎÀÆÕËÙÊÆ ÏÎÃÂÏÐÀ¾ÊÆ� ÀÈÉÜ�
Õ¾Ü×¾Ý ÍÎÌÀÃÂÃËÆÃ «¨ È¾È ÏÈÌÎÌÏÐËÙÊÆ ÏÎÃÂÏÐÀ¾ÊÆ� Ð¾È Æ ÏØÃÊËÙÊÆ ÂÃÒÃÈÐÌÏÈÌÍ¾ÊÆ ÂÉÝ ÏÍÉÌÖ�

ËÌÁÌ ÈÌËÐÎÌÉÝ�

  Ë¾ÏÐÌÝ×ÃÃ ÀÎÃÊÝ ÏØÃÊËÙÃ ÂÃÒÃÈÐÌÏÈÌÍÙ ÝÀÉÝÜÐÏÝ ÌÏËÌÀËÙÊ ÏÎÃÂÏÐÀÌÊ ÍÃÎÀÆÕËÌÁÌ ÈÌËÐÎÌÉÝ

ÎÃÉÚÏÌÀ Æ ¿ÑÂÑÐ ÌÏÐ¾À¾ÐÚÏÝ Ð¾ÈÌÀÙÊÆ ÂÌÏÐ¾ÐÌÕËÌ ÂÉÆÐÃÉÚËÌÃ ÀÎÃÊÝ�   ÍÌÏÉÃÂËÆÃ ÁÌÂÙ ÂÉÝ ÈÌËÐÎÌÉÝ

ÄÃÉÃÅËÙÓ ÂÌÎÌÁ ÍÌÏÐÑÍ¾ÜÐ ËÌÀÙÃ ÛÒÒÃÈÐÆÀËÙÃ ÂÃÒÃÈÐÌÏÈÌÍÙ ÐÆÍ¾ ±¢¯��®¢ª��� Ì¿ÃÏÍÃÕÆÀ¾Ü×ÆÃ

ÀÙÝÀÉÃËÆÃ ¿ÌÉÃÃ Ì¿ÖÆÎËÌÇ ËÌÊÃËÈÉ¾ÐÑÎÙ ÐÆÍÌÎ¾ÅÊÃÎÌÀ ÂÃÒÃÈÐÌÀ ÎÃÉÚÏÌÀ�

¢ÉÝ ÎÃÁÆÏÐÎ¾ÔÆÆ ÎÃÅÑÉÚÐ¾ÐÌÀ ÏÍÉÌÖËÌÁÌ ÈÌËÐÎÌÉÝ ÎÃÉÚÏÌÀ ÏØÃÊËÙÊÆ ÂÃÒÃÈÐÌÏÈÌÍ¾ÊÆ ÐÆÍ¾
±¢¯��®¢ª�� À «­­ � ¦¡¬®� Î¾ÅÎ¾¿ÌÐ¾ËÙ� ÆÅÁÌÐÌÀÉÃËÙ Æ ÍÌÏÐ¾ÀÉÃËÙ Ë¾ ÄÃÉÃÅËÙÃ ÂÌÎÌÁÆ ÎÃ�

ÁÆÏÐÎ¾ÐÌÎÙ ÎÃÅÑÉÚÐ¾ÐÌÀ ÈÌËÐÎÌÉÝ ®¯¢�° ÂÉÝ ÂÃÒÃÈÐÌÏÈÌÍÌÀ�

¯ÃÁÌÂËÝ Ë¾ ÄÃÉÃÅËÙÓ ÂÌÎÌÁ¾Ó ®ÌÏÏÆÇÏÈÌÇ ²ÃÂÃÎ¾ÔÆÆ ÒÑËÈÔÆÌËÆÎÑÃÐ ¿ÌÉÃÃ ���� ÑÉÚÐÎ¾ÅÀÑÈÌ�
ÀÙÓ ÂÃÒÃÈÐÌÏÈÌÍÌÀ ±¢¯��®¢ª�� Ï ÎÃÁÆÏÐÎ¾ÐÌÎ¾ÊÆ ®¯¢�°� Î¾ÅÎ¾¿ÌÐ¾ËËÙÊÆ Æ ÆÅÁÌÐÌÀÉÃËËÙÊÆ À

«­­ � ¦¡¬®��

®ÃÁÆÏÐÎ¾ÐÌÎ ®¯¢�° x ÍÎÆÏÐ¾ÀÈ¾ ÏØÃÊËÌÁÌ ÐÆÍ¾� ÍÌÂÏÌÃÂÆËÝÃÊ¾Ý È ÂÃÒÃÈÐÌÏÈÌÍÑ� x ÍÎÃÂË¾Å�

Ë¾ÕÃË ÂÉÝ ÎÃÁÆÏÐÎ¾ÔÆÆ ÎÃÅÑÉÚÐ¾ÐÌÀ ÏÍÉÌÖËÌÁÌ ÑÉÚÐÎ¾ÅÀÑÈÌÀÌÁÌ ÈÌËÐÎÌÉÝ ÎÃÉÚÏÌÀ À ÍÑÐÆ ÂÃÒÃÈ�

ÐÌÏÈÌÍÌÊ ÐÆÍ¾±¢¯��®¢ª�� Ï ÍÌÏÉÃÂÑÜ×ÃÇ Ì¿Î¾¿ÌÐÈÌÇ ÎÃÅÑÉÚÐ¾ÐÌÀ Ë¾ ÍÃÎÏÌË¾ÉÚËÌÊ ÈÌÊÍÚÜÐÃÎÃ

Ï ÔÃÉÚÜ ÀÆÅÑ¾ÉÆÅ¾ÔÆÆ Æ ÍÌÉÑÕÃËÆÝ ÂÌÈÑÊÃËÐ¾ ÈÌËÐÎÌÉÝ�

¯ ÍÌÊÌ×ÚÜ ÎÃÁÆÏÐÎ¾ÐÌÎ¾ ÀÌÅÊÌÄÃË ÍÎÌÏÊÌÐÎ Í¾Î¾ÊÃÐÎÌÀ Ë¾ÏÐÎÌÇÈÆ ÂÃÒÃÈÐÌÏÈÌÍ¾ ÍÃÎÃÂ ÈÌË�
ÐÎÌÉÃÊ Æ ÍÌÏÉÃ ËÃÁÌ x ÍÎÌÏÊÌÐÎ Î¾ÅÀÃÎÐÈÆ ÐÆÍ¾   �ÎÆÏ� �� Ë¾ ÛÈÎ¾ËÃ ­» ª� ®ÃÁÆÏÐÎ¾ÐÌÎ ÛÈÏÍÉÑ�

¾ÐÆÎÑÃÐÏÝ ÍÎÆ ÐÃÊÍÃÎ¾ÐÑÎÃ ÌÈÎÑÄ¾Ü×ÃÇ ÏÎÃÂÙ ÌÐ ÊÆËÑÏ ��
Ì
¯ ÂÌ ÍÉÜÏ ��

Ì¯ ÍÎÆ ÀÃÎÓËÃÊ ÅË¾ÕÃËÆÆ
ÌÐËÌÏÆÐÃÉÚËÌÇ ÀÉ¾ÄËÌÏÐÆ �� � �ÍÎÆ ÐÃÊÍÃÎ¾ÐÑÎÃ ÍÉÜÏ ��

Ì¯�� »ÉÃÈÐÎÌËËÙÇ ¿ÉÌÈ ÎÃÁÆÏÐÎ¾ÐÌÎ¾
ÀÙÍÌÉËÃË Ë¾ ÏÌÀÎÃÊÃËËÌÇ ÛÉÃÊÃËÐËÌÇ ¿¾ÅÃ Ï ÍÎÆÊÃËÃËÆÃÊ ÍÃÎÃÂÌÀÙÓ ÐÃÓËÌÉÌÁÆÇ�

­ÌÂÈÉÜÕ¾ÃÐÏÝ ÎÃÁÆÏÐÎ¾ÐÌÎ È ÂÃÒÃÈÐÌÏÈÌÍÑ ÕÃÎÃÅ ���ÐÆÈÌËÐ¾ÈÐËÙÇ Î¾ÅØÃÊ� Î¾ÏÍÌÉÌÄÃËËÙÇ Ë¾
Å¾ÂËÃÇ ÏÐÃËÈÃ ÂÃÒÃÈÐÌÏÈÌÍ¾� µÃÎÃÅ ÛÐÌÐ Î¾ÅØÃÊ ÍÃÎÃÂ¾ÜÐÏÝ ÆËÒÌÎÊ¾ÔÆÌËËÙÃ ÏÆÁË¾ÉÙ� ÀÙÎ¾¿¾�

ÐÙÀ¾ÃÊÙÃ ÂÃÒÃÈÐÌÏÈÌÍÌÊ À ÍÎÌÔÃÏÏÃ ÈÌËÐÎÌÉÝ ÎÃÉÚÏÌÀÌÁÌ ÍÑÐÆ�

®ÃÁÆÏÐÎ¾ÐÌÎ ÍÎÆËÆÊ¾ÃÐ ÛÐÆ ÏÆÁË¾ÉÙ� ÑÍ¾ÈÌÀÙÀ¾ÃÐ ÆÓ Æ Å¾ÍÆÏÙÀ¾ÃÐ ÀÌ ÀÏÐÎÌÃËËÑÜ ÒÉÛÖ�Í¾ÊÝÐÚ
ÃÊÈÌÏÐÚÜ �� ª�� °¾ÈÌÇ ÃÊÈÌÏÐÆ Í¾ÊÝÐÆ ÂÌÏÐ¾ÐÌÕËÌ� ÕÐÌ¿Ù Ë¾È¾ÍÉÆÀ¾ÐÚ ÆËÒÌÎÊ¾ÔÆÜ Ì ÈÌËÐÎÌÉÃ

ÑÕ¾ÏÐÈ¾ ÍÑÐÆ ÍÎÌÐÝÄÃËËÌÏÐÚÜ ËÃ ÊÃËÃÃ �� ÈÊ� ­ÌÏÉÃ ÍÃÎÃÁÎÑÅÈÆ Ë¾ÈÌÍÉÃËËÌÇ ÆËÒÌÎÊ¾ÔÆÆ À ­» ª

Í¾ÊÝÐÚ ÎÃÁÆÏÐÎ¾ÐÌÎ¾ ÊÌÄËÌ ÌÕÆÏÐÆÐÚ Æ ÍÎÌÂÌÉÄÆÐÚ ÎÃÁÆÏÐÎ¾ÔÆÜ�

  ÈÌÊÍÉÃÈÐ ÍÌÏÐ¾ÀÈÆ ÎÃÁÆÏÐÎ¾ÐÌÎ¾ ÀÓÌÂÆÐ�

( ÛÉÃÈÐÎÌËËÙÇ ¿ÉÌÈ�

( Â¾ÐÕÆÈ ÍÑÐÃÇÏÈÌÇ ÈÌÌÎÂÆË¾ÐÙ�

( ÈÌÊÍÉÃÈÐ ÏÌÃÂÆËÆÐÃÉÚËÙÓ È¾¿ÃÉÃÇ�

( ÈÌÊÍÉÃÈÐ ÛÈÏÍÉÑ¾Ð¾ÔÆÌËËÌÇ ÂÌÈÑÊÃËÐ¾ÔÆÆ�

( ÍÎÌÁÎ¾ÊÊËÌÃ Ì¿ÃÏÍÃÕÃËÆÃ�

®ÃÁÆÏÐÎ¾ÐÌÎ Ì¿ÃÏÍÃÕÆÀ¾ÃÐ ÀÌÅÊÌÄËÌÏÐÚ Ë¾ÈÌÍÉÃËÆÝ ÏÉÃÂÑÜ×ÃÇ ÆËÒÌÎÊ¾ÔÆÆ�

( Â¾Ð¾ Æ ÀÎÃÊÝ ÈÌËÐÎÌÉÝ�

( ÐÃÈÑ×ÃÃ ÀÎÃÊÝ Ï ÍÎÆÀÝÅÈÌÇ È Ë¾Õ¾ÉÑ Æ ÈÌËÔÑ Å¾ÍÆÏÆ� ¾ Ð¾ÈÄÃ È ÊÌÊÃËÐ¾Ê ÍÎÌÃÅÂ¾ ÍÆÈÃÐÌÀ�

ÏÐÎÃÉÌÕËÙÓ ÍÃÎÃÀÌÂÌÀ Æ ÂÎ��

( ÆËÒÌÎÊ¾ÔÆÝ Ì ÈÌËÐÎÌÉÆÎÑÃÊÌÊ ÑÕ¾ÏÐÈÃ ÍÑÐÆ� Ò¾ÊÆÉÆÝ �ÈÌÂ� ÌÍÃÎ¾ÐÌÎ¾�

( ÏÓÃÊ¾ ÍÎÌÅÀÑÕÆÀ¾ËÆÝ�
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( ÐÃÈÑ×ÆÃ ÅË¾ÕÃËÆÝ ÕÑÀÏÐÀÆÐÃÉÚËÌÏÐÆ ÀÌ ÀÏÃÓ È¾Ë¾É¾Ó ÂÃÒÃÈÐÌÏÈÌÍ¾ ÀÌ ÀÎÃÊÝ ÍÎÌÃÅÂ¾

Ï ÍÎÆÀÝÅÈÌÇ È ÍÑÐÃÇÏÈÌÇ ÈÌÌÎÂÆË¾ÐÃ�

( ÏÆÁË¾ÉÙ À È¾Ë¾É¾Ó ÂÃÒÃÈÐÌÏÈÌÍ¾ � �Î¾ÅÀÃÎÐÈ¾� Ï ÍÎÆÀÝÅÈÌÇ ÃÃ È ÐÃÈÑ×ÃÇ ÍÑÐÃÇÏÈÌÇ

ÈÌÌÎÂÆË¾ÐÃ�

( ÏÉÑÄÃ¿ËÙÃ ÌÐÊÃÐÈÆ�

¢ÌÈÑÊÃËÐÆÎÌÀ¾ËÆÃ ÎÃÅÑÉÚÐ¾ÐÌÀ ÑÉÚÐÎ¾ÅÀÑÈÌÀÌÁÌ ÈÌËÐÎÌÉÝ ÎÃÉÚÏÌÀ ÏØÃÊËÙÊÆ ÂÃÒÃÈÐÌÏÈÌÍ¾ÊÆ

ÐÆÍ¾ ±¢¯��®¢ª��� ÌÏË¾×ÃËËÙÊÆ ÎÃÁÆÏÐÎ¾ÐÌÎ¾ÊÆ ®¯¢�°� Î¾ÏÖÆÎÝÃÐ ÀÌÅÊÌÄËÌÏÐÆ ÈÌËÐÎÌÉÝ� ÍÌÅ�

ÀÌÉÝÃÐ ÍÎÌÀÌÂÆÐÚ ÍÎÌÀÃÎÈÑ ÍÎ¾ÀÆÉÚËÌÏÐÆ Ë¾ÏÐÎÌÇÈÆ ÂÃÒÃÈÐÌÏÈÌÍÌÀ� ¾ Ð¾ÈÄÃ ÈÌËÐÎÌÉÚ Î¾¿ÌÐÙ ÌÍÃ�

Î¾ÐÌÎÌÀ ÂÃÒÃÈÐÌÏÈÌÍÌÀ� ÍÌÀÙÖ¾ÃÐ ÌÐÀÃÐÏÐÀÃËËÌÏÐÚ ÌÍÃÎ¾ÐÌÎÌÀ Å¾ ÎÃÅÑÉÚÐ¾ÐÙ ÈÌËÐÎÌÉÝ� ¾ ÅË¾ÕÆÐ�

ÍÌÅÀÌÉÝÃÐ ÏÑ×ÃÏÐÀÃËËÌ ÍÌÀÙÏÆÐÚ Ë¾ÂÃÄËÌÏÐÚ Æ ÂÌÏÐÌÀÃÎËÌÏÐÚ Ì¿Ë¾ÎÑÄÃËÆÝ ÂÃÒÃÈÐÌÀ À ÎÃÉÚÏÌÀÌÊ

ÍÑÐÆ�

¨ÎÌÊÃ ÐÌÁÌ� Å¾ÍÆÏÚ ÎÃÅÑÉÚÐ¾ÐÌÀ ÈÌËÐÎÌÉÝ ÍÌÅÀÌÉÝÃÐ ÀÙÝÀÉÝÐÚ ÈÌËÐÎÌÉÃËÃÍÎÆÁÌÂËÙÃ ÑÕ¾ÏÐÈÆ� ¾

Ð¾ÈÄÃ ÍÎÌÀÌÂÆÐÚ Ë¾¿ÉÜÂÃËÆÃ Å¾ Î¾ÅÀÆÐÆÃÊ ÀÙÝÀÉÃËËÙÓ ÂÃÒÃÈÐÌÀ À ÎÃÉÚÏ¾Ó À ÍÎÌÔÃÏÏÃ ÛÈÏÍÉÑ¾�

Ð¾ÔÆÆ� ¾ Ð¾ÈÄÃ ÏÎ¾ÀËÃËÆÃ ÎÃÅÑÉÚÐ¾ÐÌÀ ÈÌËÐÎÌÉÝ ÌÂËÌÁÌ Æ ÐÌÁÌ ÄÃ ÑÕ¾ÏÐÈ¾ ÏÈÌÎÌÏÐËÙÊÆ ÏÎÃÂÏÐÀ¾ÊÆ
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