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�� ÏÃËÐÝ¿ÎÝ À Á� ¨ÆÃÀÃ ÀÌ ¢ÀÌÎÔÃ ÊÌÉÌÂÃÄÆ «°±± �¨­¦� ÏÌÏÐÌÝÉÏÝ ÍÎ¾ÅÂËÆÕËÙÇ ÀÃÕÃÎ ÍÌ ÏÉÑÕ¾Ü
���ÉÃÐËÃÁÌ Ü¿ÆÉÃÝ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ÆÊ� £� ¬� ­¾ÐÌË¾ «�« ±ÈÎ¾ÆËÙ x ÖÆÎÌÈÌ ÆÅÀÃÏÐËÌÁÌ
Æ ÍÎÆÅË¾ËËÌÁÌ À ÊÆÎÃ Ë¾ÑÕËÌ�ÆÏÏÉÃÂÌÀ¾ÐÃÉÚÏÈÌÁÌ ÔÃËÐÎ¾ À Ì¿É¾ÏÐÆ ÏÀ¾ÎÈÆ� ÏÍÃÔÛÉÃÈÐÎÌÊÃÐ¾ÉÉÑÎÁÆÆ

Æ Ë¾ËÃÏÃËÆÝ Å¾×ÆÐËÙÓ ÍÌÈÎÙÐÆÇ�   ËÃÊ ÍÎÆËÝÉÆ ÑÕ¾ÏÐÆÃ ÏÌÐÎÑÂËÆÈÆ ÆËÏÐÆÐÑÐ¾� ¾ Ð¾ÈÄÃ ÊËÌÁÌÕÆÏÉÃËËÙÃ

ÁÌÏÐÆ x ÎÑÈÌÀÌÂÆÐÃÉÆ ÀÃÂÌÊÏÐÀ� ÈÎÑÍËÃÇÖÆÓ ÍÎÌÊÙÖÉÃËËÙÓ ÍÎÃÂÍÎÆÝÐÆÇ� ÀÃÂÑ×ÆÓ ¾È¾ÂÃÊÆÕÃÏÈÆÓ�

Ë¾ÑÕËÌ�ÆÏÏÉÃÂÌÀ¾ÐÃÉÚÏÈÆÓ ÑÕÎÃÄÂÃËÆÇ Æ ÀÙÏÖÆÓ ÑÕÃ¿ËÙÓ Å¾ÀÃÂÃËÆÇ ±ÈÎ¾ÆËÙ� ¾ Ð¾ÈÄÃ ®ÌÏÏÆÆ� �ÃÉ¾ÎÑÏÆ

Æ ¡ÎÑÅÆÆ� ¯ÎÃÂÆ ÍÌÕÃÐËÙÓ ÁÌÏÐÃÇ x ­ÎÃÂÏÃÂ¾ÐÃÉÚ  ÃÎÓÌÀËÌÇ ®¾ÂÙ ±ÈÎ¾ÆËÙ  � ª� ©ÆÐÀÆË� ÍÃÎÀÙÇ

ÀÆÔÃ�ÍÎÃÊÚÃÎ� ÊÆËÆÏÐÎ ÒÆË¾ËÏÌÀ ±ÈÎ¾ÆËÙ «� ½� �Å¾ÎÌÀ� ÊÆËÆÏÐÎ ÍÎÌÏÀÃ×ÃËÆÝ Æ Ë¾ÑÈÆ ±ÈÎ¾ÆËÙ

 � ¡� ¨ÎÃÊÃËÚ� ÉÃÐÕÆÈ�ÈÌÏÊÌË¾ÀÐ ÂÀ¾ÄÂÙ ¡ÃÎÌÇ ¯ÌÀÃÐÏÈÌÁÌ ¯ÌÜÅ¾ �� �� ©ÃÌËÌÀ Æ ÂÎ�
 ÃÕÃÎ ÌÐÈÎÙÉ ÍÎÃÅÆÂÃËÐ «¾ÔÆÌË¾ÉÚËÌÇ ¾È¾ÂÃÊÆÆ Ë¾ÑÈ ±ÈÎ¾ÆËÙ ÂÆÎÃÈÐÌÎ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ

ÆÊ� £� ¬� ­¾ÐÌË¾ ¾È¾ÂÃÊÆÈ �� £� ­¾ÐÌË� ¬Ë Å¾ÕÆÐ¾É ÍÎÆÀÃÐÏÐÀÆÃ ­ÎÃÅÆÂÃËÐ¾ ©� ¢� ¨ÑÕÊÙ ÈÌÉÉÃÈÐÆÀÑ

ÆËÏÐÆÐÑÐ¾ À ÏÀÝÅÆ Ï Ü¿ÆÉÃÃÊ Æ ±È¾Å Ì Ë¾ÁÎ¾ÄÂÃËÆÆ ÁÌÏÑÂ¾ÎÏÐÀÃËËÙÊÆ Ë¾ÁÎ¾Â¾ÊÆ ±ÈÎ¾ÆËÙ ÏÌÐÎÑÂËÆÈÌÀ

¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ÆÊ� £� ¬� ­¾ÐÌË¾ «�« ±ÈÎ¾ÆËÙ�

� � � �
�cp~jips�k �zck�sj

­ÎÌ À�ÂÅË¾ÕÃËËÝ ÂÃÎÄ¾ÀËÆÊÆ Ë¾ÁÌÎÌÂ¾ÊÆ ±ÈÎ¾�ËÆ
ÍÎ¾Ô�ÀËÆÈ�À �ËÏÐÆÐÑÐÑ ÃÉÃÈÐÎÌÅÀ¾ÎÜÀ¾ËËÝ

�ÊÃË� �� ¬� ­¾ÐÌË¾ «�« ±ÈÎ¾�ËÆ� Ê� ¨Æ�À

¥¾ À¾ÁÌÊÆÇ ÌÏÌ¿ÆÏÐÆÇ ÀËÃÏÌÈ Ñ ÎÌÅÀÆÐÌÈ Ë¾ÑÈÆ� ÎÌÅÎÌ¿ÈÑ � ÀÍÎÌÀ¾ÂÄÃËËÝ ËÌÀ�ÐË�Ó
ÀÆÏÌÈÌÃÒÃÈÐÆÀËÆÓ ÐÃÓËÌÉÌÁ�Ç� ÅÊ�ÔËÃËËÝ Ê�ÄË¾ÎÌÂËÌÁÌ ¾ÀÐÌÎÆÐÃÐÑ À�ÐÕÆÅËÝËÌ� Ë¾ÑÈÌÀÌ� � �ËÄÃËÃÎËÌ� ÖÈÌÉÆ

Ñ Á¾ÉÑÅ� ÅÀ¾ÎÜÀ¾ËËÝ Í Ì Ï Ð ¾ Ë Ì À É Ý Ü �

­ÎÃÅÆÂÃËÐ ±ÈÎ¾�ËÆ ©� ¨±µª�

Ê� ¨Æ�À� � ÀÃÎÃÏËÝ ���� ÎÌÈÑ

� ���������

«¾ÁÌÎÌÂÆÐÆ ÌÎÂÃËÌÊ ÈËÝÅÝ ½ÎÌÏÉ¾À¾ ªÑÂÎÌÁÌ 9 ÏÐÑÍÃËÝ

z� �zk�Ð¡pszk vË¯��« ´mÈÓºmÒ�È ÛÏÈ°��¹ÓÒ}È �Ò¯Ë}�º¯È� �º}�º¯È �Ë²Ó��ÓÒ² ÓÈ�}� È}È�Ëä�}È sks

�}¯È�ÓÒ

«¾ÁÌÎÌÂÆÐÆ ÌÎÂÃËÌÊ �¥¾ Å¾ÏÉÑÁÆ� , ÏÐÑÍÃËÝ

�|t|is� ´�º¯« zº°�«Ó�ÒÓºmÒ�È ÛÏÈm���mÈ�È m����ã�� È}È�Ëä�}È�°Ë}¯Ë�È¯« {����ãËÓÓ« Á�ÏÒ}º�
�Ë²Ó��ÓÒ² ¹¯º­ãËä äÈ�Ë¯�ÈãºÏÓÈm°�mÈ sks �}¯È�ÓÒ� �º}�º¯È

�Ë²Ó��ÓÒ² ÓÈ�}� È}È�Ëä�}È sks �}¯È�ÓÒ

«¾ÁÌÎÌÂÆÐÆ ÌÎÂÃËÌÊ �¥¾ Å¾ÏÉÑÁÆ� ,,, ÏÐÑÍÃËÝ

~k�cprp�es|�| |ãË}°ÈÓ�¯È k®ÏÒ}ºmÒ�È ÛÏÈ°��¹ÓÒ}È ÏÈm���mÈ�È m����ã�

zjvp�p{vez|�| nËã�}°È lÒ}ºãÈ®ºmÒ�È ÛÏÈm���mÈ�È m����ã�� �º}�º¯È �Ë²Ó��ÓÒ² ÓÈ�}� ¹¯ºÁË°º¯È

z|{��spszk {�}�º¯È |ãË}°�®ºmÒ�È ÛÏÈm���mÈ�È ãÈ­º¯È�º¯��

�cj��rk lÒ}ºã� �Ë�¯ºmÒ�È ÛÏÈm���mÈ�È m����ã�� �º}�º¯È �Ë²Ó��ÓÒ² ÓÈ�}

¡kc�zk kÓÈ�ºã�« zº¯Ó�®ºmÒ�È ÛÏÈm���mÈ�È m����ã�

«¾ÁÌÎÌÂÆÐÆ ÌÎÂÃËÌÊ ÈËÝÁÆË� ¬ÉÚÁÆ ,,, ÏÐÑÍÃËÝ

�|z��{� {Ë¯ºÓ�}� ´mÈÓ�mÓ� ÛÏÈm���mÈ�È m����ã�

«¾ÁÌÎÌÂÆÐÆ ÊÃÂ¾ÉÉÜ �¥¾ ÍÎ¾ÔÜ � ÅÀÆÐÝÁÑ�

�|�|{k�pszk |ãË}°�« ´mÈÓºmÒ�È ÛËãË}�¯ºÏmÈ¯
mÈã	ÓÒ}È

�|c|bzk lÒ}ºã� {ÈãË¯�«ÓºmÒ�È ÛÁ¯ËÏË¯�mÈã	ÓÒ}È

z|cyk lÒ}ºã� lÒ²È®ãºmÒ�È Û°ã
°È¯« �Ë¯ÎÈmÓº�º ¹��¹¯Ò¼ä°�mÈ ½iº°ã��ÓÒ® ÏÈmº� ÏmÈ¯
mÈã	�

ÓÒ² äÈ�Ë¯�Èã�m�

�¯Ò°mº��Ò ¹º�Ë°Ó� ÏmÈÓÓ«�

�¥�¯©±¤£«¦§ ¢�½µ «�±¨¦ � °£³«�¨¦ ±¨®��«¦�

lktspsz� {ºãº�ÒäÒ¯� ´mÈÓºmÒ�� ÛÏÈm���mÈ�� m����ã�� �º}�º¯ºm� �Ë²Ó��ÓÒ² ÓÈ�}� È}È�Ëä�}� sks

�}¯È�ÓÒ

l|{ ks� rº¯Ò°� |ãË}°�®ºmÒ�� Û�ºãºmÓºä� ÓÈ�}ºmºä� °¹�m¯º­��ÓÒ}ºm�� �º}�º¯ºm� �Ë²Ó��ÓÒ² ÓÈ�}�

È}È�Ëä�}� sks �}¯È�ÓÒ

sk~kcpsz� |ãË�� z�Ï	äºmÒ�� ÛÏÈm���mÈ�� m����ã�� �º}�º¯ºm� �Ë²Ó��ÓÒ² ÓÈ�}� �ãËÓ��}º¯Ë°¹ºÓ�

�ËÓ�� sks �}¯È�ÓÒ

�¥�¯©±¤£«¦§ ª�¶¦«¬�±¢� «¦¨ ±¨®��«¦�

z�¡kz� {ÈãË¯�
 v�ËÁÈÓºmÒ�� ÛÏÈ°��¹ÓÒ}ºm� �Ò¯Ë}�º¯È

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



�ÌÎÆÏ £ÀÁÃËÚÃÀÆÕ ÈÎ¾ÐÈÌ ÌÓ¾Î¾ÈÐÃÎÆÅÌÀ¾É ÌÏËÌÀËÙÃ ÛÐ¾ÍÙ ÂÃÝÐÃÉÚËÌÏÐÆ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ�
ÀÈÉÜÕ¾Ý ÃÁÌ ÌÏËÌÀ¾ËÆÃ� ÂÌÀÌÃËËÙÇ Æ ÀÌÃËËÙÇ ÍÃÎÆÌÂÙ� ÍÃÎÆÌÂ ÀÌÏÏÐ¾ËÌÀÉÃËÆÝ Ë¾ÎÌÂËÌÁÌ ÓÌÅÝÇÏÐÀ¾�
ÁÌÂÙ ÆËÂÑÏÐÎÆ¾ÉÚËÌÁÌ Î¾ÅÀÆÐÆÝ� ®ÑÈÌÀÌÂÆÐÃÉÚ ÌÐÊÃÐÆÉ� ÕÐÌ Ë¾ ÏÃÁÌÂËÝÖËÃÊ ÛÐ¾ÍÃ ÆËÏÐÆÐÑÐ Î¾ÅÀÆÀ¾ÃÐ
ÏÀÌÜ ÂÃÝÐÃÉÚËÌÏÐÚ ÍÌ ÆËËÌÀ¾ÔÆÌËËÌÊÑ ÍÑÐÆ Æ �ÍÎÌÂÌÉÄ¾ÃÐ ÐÎÑÂÆÐÚÏÝ Ð¾È� ÕÐÌ¿Ù Ë¾ÎÌÂ ±ÈÎ¾ÆËÙ Ï
È¾ÄÂÙÊ ÁÌÂÌÊ ÄÆÉ ÉÑÕÖÃ�� ¬Ë ÍÌ¿É¾ÁÌÂ¾ÎÆÉ ÀÏÃÓ� ÈÐÌ À È¾ËÑË Ü¿ÆÉÃÝ ÍÌÅÂÎ¾ÀÆÉ ÈÌÉÉÃÈÐÆÀ ¦ËÏÐÆÐÑÐ¾
ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ÏÌ ÅË¾ÊÃË¾ÐÃÉÚËÙÊ ÏÌ¿ÙÐÆÃÊ� Æ ÐÃÓ� ÈÐÌ ÍÎÆËÆÊ¾ÃÐ ÑÕ¾ÏÐÆÃ À ÐÌÎÄÃÏÐÀ¾Ó�

 ÙÏÐÑÍÆÀÖÆÇ Å¾ÐÃÊ  � ª� ©ÆÐÀÆË ÌÐÊÃÐÆÉ� ÕÐÌ Ü¿ÆÉÃÇ ÆËÏÐÆÐÑÐ¾ x ÅË¾ÈÌÀÌÃ ÏÌ¿ÙÐÆÃ ÂÉÝ ÏÐÎ¾ËÙ�
±ÏÍÃÓÆ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ËÃÎ¾ÅÎÙÀËÌ ÏÀÝÅ¾ËÙ Ï ËÃÅ¾ÑÎÝÂËÌÇ ÉÆÕËÌÏÐÚÜ ÃÁÌ ÎÑÈÌÀÌÂÆÐÃÉÝ
x ¾È¾ÂÃÊÆÈ¾ �� £� ­¾ÐÌË¾� ­Ì ÏÉÌÀ¾Ê  � ª� ©ÆÐÀÆË¾� �� £� ­¾ÐÌË �ÀÅÝÉ À ÎÑÈÆ ÛÉÃÈÐÎÌÂ ÂÉÆËÌÇ
Ë¾ ÀÏÜ ÄÆÅËÚ�� ¬Ë ÍÌÄÃÉ¾É ÀÏÃÊ ÑÕÃËÙÊ Æ ÏÍÃÔÆ¾ÉÆÏÐ¾Ê ÆËÏÐÆÐÑÐ¾ ÂÌ¿Î¾� ÏÕ¾ÏÐÚÝ Æ ÀÙÂ¾Ü×ÆÓÏÝ
ÑÏÍÃÓÌÀ� ¬Ð ÆÊÃËÆ  ÃÎÓÌÀËÌÇ ®¾ÂÙ ±ÈÎ¾ÆËÙ  � ª� ©ÆÐÀÆË ÍÌÅÂÎ¾ÀÆÉ Ï Ë¾ÁÎ¾ÄÂÃËÆÃÊ ÏÌÐÎÑÂËÆÈÌÀ
¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ Æ ÀÎÑÕÆÉ ­ÌÕÃÐËÙÃ ÁÎ¾ÊÌÐÙ  ÃÎÓÌÀËÌÇ ®¾ÂÙ ±ÈÎ¾ÆËÙ ÕÉÃË¾Ê�ÈÌÎÎÃÏÍÌË�
ÂÃËÐ¾Ê «�« ±ÈÎ¾ÆËÙ ¡� ª� ¡ÎÆÁÌÎÃËÈÌ� �� ½� ¦×ÃËÈÌ�  � ¦� ©¾ÈÌÊÏÈÌÊÑ� ÂÌÈÐÌÎ¾Ê ÐÃÓËÆÕÃÏÈÆÓ Ë¾ÑÈ
¼� ¯� �ÌÎÆÏÌÀÑ� »� ²� ¡¾ÎÒÑ� È¾ËÂÆÂ¾Ð¾Ê ÐÃÓËÆÕÃÏÈÆÓ Ë¾ÑÈ  � «� �ÃÎË¾ÂÏÈÌÊÑ� ¦� �� ®Ý¿ÔÃÀÑ�
ÍÌÊÌ×ËÆÈÑ ÂÆÎÃÈÐÌÎ¾ ©�  � ¨¾ÐÜÓÃ�

«� ½� �Å¾ÎÌÀ Å¾ÕÆÐ¾É ÍÌÅÂÎ¾ÀÉÃËÆÃ ÍÎÃÊÚÃÎ�ÊÆËÆÏÐÎ¾ ±ÈÎ¾ÆËÙ  � ²� ½ËÑÈÌÀÆÕ¾ ÈÌÉÉÃÈÐÆÀÑ ¦Ë�
ÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ�   ËÃÊ ÀÙÏÈ¾Å¾Ë¾ ÑÀÃÎÃËËÌÏÐÚ À ÐÌÊ� ÕÐÌ Í¾ÐÌËÌÀÔÙ Æ Â¾ÉÃÃ ÍÎÆÑÊËÌÄ¾Ð
ÑÏÍÃÓÆ À Ë¾ÑÈÃ Æ À ÏÌÅÂ¾ËÆÆ ÍÃÎÃÂÌÀÙÓ ÐÃÓËÌÉÌÁÆÇ� «ÆÈÌÉ¾Ç ½ËÌÀÆÕ Å¾ÊÃÐÆÉ� ÕÐÌ ÆËÏÐÆÐÑÐ À ÏÉÌÄËÌÃ
ÀÎÃÊÝ ÀÙÄÆÉ� ÂÌÏÐÆÁ ËÌÀÙÓ ÑÏÍÃÓÌÀ Æ ÏÃÇÕ¾Ï ÃÊÑ À¾ÄËÌ Å¾ËÝÐÚ ÂÌÏÐÌÇËÌÃ ÊÃÏÐÌ ÏÎÃÂÆ Ë¾ÑÕËÙÓ
ÔÃËÐÎÌÀ ÊÆÎ¾� ¬Ë ÌÐÊÃÐÆÉ� ÕÐÌ Ï ���� Á� Ì¿ØÃÊÙ ÒÆË¾ËÏÆÎÌÀ¾ËÆÝ Ë¾ÑÈÆ À ±ÈÎ¾ÆËÃ ¿ÑÂÑÐ ÑÂÀÌÃËÙ�
ÑÄÃ ÎÃ¾ÉÆÅÌÀ¾Ë¾ ÍÎÌÁÎ¾ÊÊ¾ ÑÀÃÉÆÕÃËÆÝ ÍÃËÏÆÇ� ÀÙÍÉ¾Ð ÑÕÃËÙÊ�ÕÉÃË¾Ê «¾ÔÆÌË¾ÉÚËÌÇ ¾È¾ÂÃÊÆÆ Ë¾ÑÈ
±ÈÎ¾ÆËÙ� ¯ÌÌÐÀÃÐÏÐÀÃËËÌ ÂÌÉÄË¾ ÀÌÅÎ¾ÏÐ¾ÐÚ ÌÐÂ¾Õ¾ ÌÐ ÂÃÝÐÃÉÚËÌÏÐÆ Ë¾ÑÕËÙÓ ÑÕÎÃÄÂÃËÆÇ� «� ½� �Å¾ÎÌÀ
ÍÌÅÂÎ¾ÀÆÉ �� £� ­¾ÐÌË¾ Ï Ë¾ÁÎ¾ÄÂÃËÆÃÊ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ­ÌÕÃÐËÌÇ ÁÎ¾ÊÌÐÌÇ ¨¾¿ÆËÃÐ¾
ªÆËÆÏÐÎÌÀ ±ÈÎ¾ÆËÙ� ­ÌÕÃÐËÙÃ ÁÎ¾ÊÌÐÙ ¿ÙÉÆ ÀÎÑÕÃËÙ Ð¾ÈÄÃ ÎÝÂÑ ÑÕÃËÙÓ Æ ÏÍÃÔÆ¾ÉÆÏÐÌÀ ÆËÏÐÆÐÑÐ¾�
ÏÎÃÂÆ ÈÌÐÌÎÙÓ ©� ��  ÌÉÁÆË�  � ¯� ¡ÀÌÅÂÃÔÈÆÇ� �� �� ¤ÆÐËÆÔÈÆÇ� ­� �� ¨ÌÏÃËÈÌ�  � ¡� ¨ÎÆÀÃËÈÌ�
¡� ¯� ª¾ÎÆËÏÈÆÇ�  �  � «ÃÏÐÃÎÃËÈÌ� ¯� ¦� ­ÎÆÐÑÉ¾�

¢ÆÎÃÈÐÌÎ ÆËÏÐÆÐÑÐ¾ �� £� ­¾ÐÌË ÐÃÍÉÌ ÍÌ¿É¾ÁÌÂ¾ÎÆÉ  � ª� ©ÆÐÀÆË¾ Æ «� ½� �Å¾ÎÌÀ¾ Å¾ ÀÙÏÌÈÑÜ
ÌÔÃËÈÑ ÂÃÝÐÃÉÚËÌÏÐÆ ÆËÏÐÆÐÑÐ¾ Æ ÃÁÌ ÏÌÐÎÑÂËÆÈÌÀ�

 � ¡� ¨ÎÃÊÃËÚ ÍÌÅÂÎ¾ÀÆÉ ÈÌÉÉÃÈÐÆÀ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ÌÐ ÆÊÃËÆ ªÆËÆÏÐÃÎÏÐÀ¾ Ì¿Î¾ÅÌÀ¾ËÆÝ
Æ Ë¾ÑÈÆ ±ÈÎ¾ÆËÙ� ­Ì ÃÁÌ ÏÉÌÀ¾Ê� �ÛÐÌ ÍÎ¾ÅÂËÆÈ ÊÆÎÌÀÌÇ Ë¾ÑÈÆ�� ¬Ë Â¾É ÏÌÀÃÐ ÊÌÉÌÂÙÊ ÏÐÑÂÃËÐ¾Ê
�ÍÆÏ¾ÐÚ ÏÀÌÜ ÄÆÅËÚ� Ï ¾È¾ÂÃÊÆÈ¾ �� £� ­¾ÐÌË¾� ¬ÏÐ¾ËÌÀÆÀÖÆÏÚ Ë¾ ÂÃÝÐÃÉÚËÌÏÐÆ ÐÃÓËÌÍ¾ÎÈÌÀ À
±ÈÎ¾ÆËÃ�  � ¡� ¨ÎÃÊÃËÚ ÍÌÂÕÃÎÈËÑÉ ÀÙÏÌÈÑÜ ÛÒÒÃÈÐÆÀËÌÏÐÚ Î¾¿ÌÐÙ ÐÃÓËÌÍ¾ÎÈ¾ �¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾�
Æ ÍÌÌ¿Ã×¾É �ÅÃÉÃËÑÜ ÑÉÆÔÑ� ÃÁÌ ÆËËÌÀ¾ÔÆÌËËÙÊ ÍÎÌÃÈÐ¾Ê�

¥¾ÐÃÊ ÌÐ ÆÊÃËÆ ­ÎÃÅÆÂÆÑÊ¾ «�« ±ÈÎ¾ÆËÙ ÈÌÉÉÃÈÐÆÀ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ÍÌÅÂÎ¾ÀÆÉ ÃÃ ÍÃÎ�
ÀÙÇ ÀÆÔÃ�ÍÎÃÅÆÂÃËÐ  � ­� ¶Í¾È� ¬Ë ÌÐÊÃÐÆÉ� ÕÐÌ ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ ÝÀÉÝÃÐÏÝ ÁÌÎÂÌÏÐÚÜ ¾È¾ÂÃÊÆÆ�
ÀÏÃÇ ±ÈÎ¾ÆËÙ Æ ÍÎÆÅË¾ËËÙÊ À ÊÆÎÃ Ë¾ÑÕËÙÊ ÔÃËÐÎÌÊ�

¯ ÐÃÍÉÙÊÆ ÍÌÅÂÎ¾ÀÉÃËÆÝÊÆ ÀÙÏÐÑÍÆÉÆ Ð¾ÈÄÃ Å¾ÊÃÏÐÆÐÃÉÚ ­ÎÃÂÏÃÂ¾ÐÃÉÝ ¨ÆÃÀÏÈÌÇ ÁÌÎÌÂÏÈÌÇ ÁÌ�
Ï¾ÂÊÆËÆÏÐÎ¾ÔÆÆ Á� ¨ÆÃÀ¾  � �� ¨ÆÎÚÝË� ÎÃÈÐÌÎ ¨ÆÃÀÏÈÌÁÌ Ë¾ÔÆÌË¾ÉÚËÌÁÌ ÑËÆÀÃÎÏÆÐÃÐ¾ ÆÊ� °¾Î¾Ï¾
¶ÃÀÕÃËÈÌ  �  � ¯ÈÌÍÃËÈÌ� ÎÃÈÐÌÎ «°±± �¨­¦� «� ¥� ¥ÁÑÎÌÀÏÈÆÇ�

¥¾ÐÃÊ ÉÑÕÖÆÃ ÏÐÑÂÃËÐÙ ÏÀ¾ÎÌÕËÌÁÌ Ò¾ÈÑÉÚÐÃÐ¾ «°±± �¨­¦� ÌÐ ÆÊÃËÆ ÏÌ¿Î¾ÀÖÆÓÏÝ À Å¾ÉÃ ÀÌÅÉÌÄÆÉÆ
ÔÀÃÐÙ È Î¾ÏÍÌÉÌÄÃËËÌÊÑ Ë¾ ÐÃÎÎÆÐÌÎÆÆ «°±± �¨­¦� Í¾ÊÝÐËÆÈÑ ÌÏËÌÀ¾ÐÃÉÜ ¦ËÏÐÆÐÑÐ¾ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ
¾È¾ÂÃÊÆÈ¾ £� ¬� ­¾ÐÌË¾�

«¾ ÀÃÕÃÎÃ ÍÎÌÅÀÑÕ¾ÉÆ ÐÃÍÉÙÃ ÍÌÅÂÎ¾ÀÉÃËÆÝ À ¾ÂÎÃÏ ÏÐ¾ÎÃÇÖÆÓ ÏÌÐÎÑÂËÆÈÌÀ ÆËÏÐÆÐÑÐ¾� ÀÃÐÃÎ¾ËÌÀ�
ÑÕ¾ÏÐËÆÈÌÀ  ÃÉÆÈÌÇ ¬ÐÃÕÃÏÐÀÃËËÌÇ ÀÌÇËÙ ¾È¾ÂÃÊÆÈÌÀ «�« ±ÈÎ¾ÆËÙ  � ¨� ©Ã¿ÃÂÃÀ¾� ¢� �� ¢ÑÂÈÌ�
¦� ¨� ­ÌÓÌÂËÆ� ÂÌÈÐÌÎÌÀ ÐÃÓËÆÕÃÏÈÆÓ Ë¾ÑÈ �� �� ®ÌÏÏÌÖÆËÏÈÌÁÌ� ¼� �� ¯ÐÃÎÃË¿ÌÁÃË¾� ¡� ¦� ©ÃÏÈÌÀ¾�
È¾ËÂÆÂ¾Ð¾ ÐÃÓËÆÕÃÏÈÆÓ Ë¾ÑÈ  � «� ­ÌÂÌÉÙ� ÆËÄÃËÃÎÌÀ  � ¨� ¥ÝÓÌÎ¾�  � ¯� ±¿ÃÉÚ�

  Å¾ÈÉÜÕÃËÆÃ ÏÌÏÐÌÝÉÏÝ ÍÎ¾ÅÂËÆÕËÙÇ ÈÌËÔÃÎÐ Ê¾ÏÐÃÎÌÀ ÆÏÈÑÏÏÐÀ Æ ÓÑÂÌÄÃÏÐÀÃËËÙÓ ÈÌÉÉÃÈÐÆÀÌÀ
±ÈÎ¾ÆËÙ� ®ÌÏÏÆÆ Æ �ÃÉ¾ÎÑÏÆ�
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Ij_^eh`_gZ Z\lhfZlbabjh\ZggZy wdki_jlgZy kbkl_fZ l_ogbq_kdhc ^bZ]ghklbdb ijhqghklguo k\hckl\ f_lZeehi�

jh^mdpbb k bkihevah\Zgb_f kbkl_fu g_q_ldh]h \u\h^Z b ]b[jb^guo g_cjhgguo k_l_c�

7KH SDSHU SURSRVHV DQ DXWRPDWHG H[SHUW V\VWHP IRU WHFKQLFDO GLDJQRVWLFV RI VWUHQJWK SURSHUWLHV RI PHWDO SURGXFWV� XVLQJ

D V\VWHP RI IX]]\ GHULYDWLRQ DQG K\EULG QHXUDO QHWZRUNV�

vºm¯ËäËÓÓºË °º°�º«ÓÒË ¯ÈÏmÒ�Ò« Èm�ºäÈ�ÒÏÒ¯ºmÈÓ�
Ó©² °Ò°�Ëä �Ë²ÓÒ�Ë°}º® �ÒÈ�Óº°�Ò}Ò ��i� Ò Ò²

�Ò¯º}ºË mÓË�¯ËÓÒË m ¹¯ºÒÏmº�°�mº º¹¯Ë�Ëã«
� ªÁ�

ÁË}�ÒmÓ©Ë °¹º°º­© ¯Ë�ËÓÒ« ¹¯º­ãËäÓ©² mº¹¯º°ºm

m ¯ÈÏãÒ�Ó©² º­ãÈ°�«² ÓÈ�}Ò Ò �Ë²ÓÒ}Ò� |�Óº®

ÒÏ ÓÈÒ­ºãËË È}��Èã	Ó©² °ºm¯ËäËÓÓ©² ÏÈ�È� «m�

ã«Ë�°« °mºËm¯ËäËÓÓºË º¹¯Ë�ËãËÓÒË ¹¯º�Óº°�Ó©² ²È�

¯È}�Ë¯Ò°�Ò} m ÓËãÒÓË®Ó©² �ÒÓÈäÒ�Ë°}Ò² º­�Ë}�È²

m �°ãºmÒ«² È¹¯Òº¯Óº® ÓËº¹¯Ë�ËãËÓÓº°�Ò °mº®°�m

º­�Ë}�È�

�º°�ÈÓºm}È ÏÈ�È�Ò� jÏmË°�Ó© °Ò°�Ëä© �i äË�

�Èããº¹¯º��}�ÒÒ� º°ÓºmÈÓÓ©Ë ÓÈ ¹º°ãË�ºmÈ�Ëã	Óºä

Ò°¹ºã	ÏºmÈÓÒÒ ¯ÈÏãÒ�Ó©² äË�º�ºm sz >�� �@� sË�

�º°�È�}ºä ª�Ò² °Ò°�Ëä «mã«Ë�°« ÓËº­²º�Òäº°�	 m©�

¹ºãÓËÓÒ« ­ºã	�º�º }ºãÒ�Ë°�mÈ ¹¯Ë�mÈ¯Ò�Ëã	Ó©²

ª}°¹Ë¯ÒäËÓ�Èã	Ó©² ¯È­º� �ã« º¹¯Ë�ËãËÓÒ« ¯È�Ò�

ºÓÈã	Óº® }ºä­ÒÓÈ�ÒÒ Ò ¹º°ãË�ºmÈ�Ëã	Óº°�Ò Ò°�

¹ºã	ÏºmÈÓÒ« äË�º�ºm }ºÓ�¯ºã«� È �È}ÎË ÓËº­²º�

�Òäº°�	 ¹º°�¯ºËÓÒ« �¯È��Ò¯ºmº�Ó©² �¯ÈÁÒ}ºm �ã«

�È¯Ò¯ºmÈÓÒ« °Ò°�Ëä©� °ºº�mË�°�m�
�Ò² ¯ÈÏÓ©ä

ÏÓÈ�ËÓÒ«ä �Ëä¹Ë¯È��¯© ÏÈ}Èã}Ò� º�¹�°}È� ¯ËÎÒäºm

°�È¯ËÓÒ«� ÓÈ¯È­º�}Ë m °ãºÎÓ©² �°ãºmÒ«² ª}°¹ã��

È�È�ÒÒ ¹¯Ò mºÏ�Ë®°�mÒÒ m©°º}Ò² �Ëä¹Ë¯È��¯� �Èm�

ãËÓÒ®� ÏÓÈ}º¹Ë¯ËäËÓÓ©² ÓÈ�¯�Ïº}� ¯È�ÒÈ�ÒºÓÓº�º

mºÏ�Ë®°�mÒ« Ò �� �� w�º °��Ë°�mËÓÓº °�Ë¯ÎÒmÈË�

mÓË�¯ËÓÒË �È}Ò² °Ò°�Ëä m ¹¯ºÒÏmº�°�mº� z¯ºäË

ª�º�º� �º�Óº°�	 �È}º�º ¹¯º�ÓºÏÒ¯ºmÈÓÒ« ÓÒÏ}È� �È}

}È} ¹¯Ò ¹º°ãË�ºmÈ�Ëã	Óºä Ò°¹ºã	ÏºmÈÓÒÒ äË�º�ºm

°�ääÈ¯ÓÈ« º�Ò­}È ÒÏäË¯ËÓÒ® °}ãÈ�©mÈË�°«� �¯È�

ÁÒ�Ë°}È« ÒÓ�Ë¯¹¯Ë�È�Ò« ª}°¹Ë¯ÒäËÓ�Èã	Ó©² Ò°�

°ãË�ºmÈÓÒ® ÓÈ ª�È¹Ë º�¯È­º�}Ò °��Ë°�m�
�Ò² °Ò°�

�Ëä �i �È}ÎË mÓº°Ò� °mºÒ ¹º�¯Ë�Óº°�Ò�

cË�ËÓÒË ÏÈ�È�Ò� { �ÈÓÓº® ¯È­º�Ë Èm�º¯ºä ¯ÈÏ�

¯È­º�ÈÓÈ Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓÈ« ª}°¹Ë¯�ÓÈ« °Ò°�ËäÈ

�i äË²ÈÓÒ�Ë°}Ò² ²È¯È}�Ë¯Ò°�Ò} äË�Èããºm

�¯Ò°� ��� m }º�º¯º® �¯ÈÁÒ�Ë°}È« ÒÓ�Ë¯¹¯Ë�È�Ò«

ÏÈäËÓËÓÈ }ºä¹	
�Ë¯Óº® Ò ª�È¹© º­��ËÓÒ« m©¹ºã�

Ó«
�°« °Èäº® °Ò°�Ëäº®� |°ÓºmÈÓÈ °Ò°�ËäÈ ÓÈ }ºä�

¹ãË}°Óºä Ò°¹ºã	ÏºmÈÓÒÒ äË�º�ºm }ºÓ�¯ºã«� º�ãÒ�

�È
�È«°« º� ÒÏmË°�Ó©² �Ëä� ��º ° �Ëã	
 ¹ºm©�
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¹¯Ò º¹¯Ë�ËãËÓÒÒ äË²ÈÓÒ�Ë°}Ò² °mº®°�m äË�Èããºm

}ºä­ÒÓÈ�Ò« äË�º�ºm }ºÓ�¯ºã« º¹¯Ë�Ëã«Ë�°« ¹¯Ò

¹ºäº�Ò °Ò°�Ëä© ÓË�Ë�}º�º m©mº�È >�� �@� È ¹¯º��

Óº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò ¯È°°�Ò�©mÈ
�°« ° ¹ºäº�

�	
 �Ò­¯Ò�Óº® ÓË®¯ºÓÓº® °Ë�	
�

�º°ãË�ºmÈ�Ëã	Óº°�	 ¯È­º�© ª}°¹Ë¯�Óº® °Ò°�Ëä©

°ãË��
�È«�

�� jÏ ¹È¯�ÒÒ ¹º°��¹Òm�Ë�º äË�ÈããÈ Áº¯äÒ�

¯�Ë�°« m©­º¯}È º­¯ÈÏ�ºm Q
�
� }º�º¯�
 ¹º°ãË�ºmÈ�
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� sz m°ËäÒ m©­¯ÈÓÓ©äÒ äË�º�

�ÈäÒ� �º ¯ËÏ�ã	�È�Èä ÒÏäË¯ËÓÒ® �Ò­¯Ò�Óº® ÓË®�

¯ºÓÓº® °Ë�	
 º¹¯Ë�Ëã«
�°« ÓËº­²º�Òä©Ë ¹¯º��

Óº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò�

�� vº¹º°�Èmã«Ë�°« �Ò°ãº �ËÁË}�Ó©² º­¯ÈÏ�ºm

° ¹ºÓÒÎËÓÓ©äÒ ¹¯º�Óº°�Ó©äÒ °mº®°�mÈäÒ G
�

°

Ë�º �º¹�°�Òä©ä ¹º �Ë²ÓÒ�Ë°}Òä �°ãºmÒ«ä ¹¯Ë��

¹¯Ò«�Ò« ÏÓÈ�ËÓÒËä Û ¹¯ÒËäº�Ó©ä �Ò°ãºä F
�
� �È¯�
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�
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�
! °
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cÒ°� �� v�¯�}��¯ÓÈ« °²ËäÈ Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓº® °Ò°�Ëä© �Ë²ÓÒ�
�Ë°}º® �ÒÈ�Óº°�Ò}Ò ¹¯º�Óº°�Ó©² ²È¯È}�Ë¯Ò°�Ò} äË�Èããºm
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�� { ÏÈmÒ°Òäº°�Ò º� Ò°¹©�ÈÓÒ® ÓÈ m�º¯º® °���
¹ËÓÒ m°« ¹È¯�Ò« ÒÏ�ËãÒ® ­¯È}�Ë�°« ÒãÒ ¹�°}ÈË�°«
m �Èã	ÓË®��
 ª}°¹ã�È�È�Ò
�

sÈ°�¯º®}È °Ò°�Ëä© ÏÈ}ã
�ÈË�°« m m©­º¯Ë äË�
�º�ºm }ºÓ�¯ºã«� ¯È­º�È }º�º¯©² ¹¯Òmº�Ò� } äÒ�
ÓÒäÈã	Óº® ¹º�¯Ë�Óº°�Ò ¯È°�Ë�È ¹¯º�Óº°�Ó©² ²È�
¯È}�Ë¯Ò°�Ò} Ò º­��ËÓÒÒ �Ò­¯Ò�Óº® ÓË®¯ºÓÓº® °Ë�Ò�
}º�º¯È« m ¹¯º�Ë°°Ë �ÒÈ�Óº°�Ò�Ë°}Ò² Ò°°ãË�ºmÈÓÒ®
º¹¯Ë�Ëã«Ë� �¯Ë­�Ëä©Ë ¹¯º�Óº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò�
}Ò� |}ºÓ�È�Ëã	Ó©® m©­º¯ ¯È�ÒºÓÈã	Óº® }ºä­Ò�
ÓÈ�ÒÒ äË�º�ºm }ºÓ�¯ºã« Ò ¹º°ãË�ºmÈ�Ëã	Óº°�	 Ò²
¹¯ºmË�ËÓÒ« º°��Ë°�mã«Ë�°« ¹¯Ò ¹ºäº�Ò °Ò°�Ëä©
ÓË�Ë�}º�º m©mº�È� ÓÈ º°ÓºmÈÓÒÒ ¯È°�Ë�È ÓÈ�ËÎ�
Óº°�Ò }ºÓ�¯ºã«� jÏmË°�Ó©Ë ¹º}ÈÏÈ�ËãÒ ÓÈ�ËÎÓº°�Ò
¹¯Ò }ºÓ�¯ºãË mÓ��¯ËÓÓÒ² �ËÁË}�ºm äÈ�Ë¯ÒÈãÈ ²È�
¯È}�Ë¯ÒÏ�
�°« ¹¯º¹�°}ÈäÒ Ò ¹Ë¯Ë­¯È}ºm}º® ÒÏ�
�ËãÒ®� zÈ} ¹¯º¹�°} �ËÁË}�Ó©² ÒÏ�ËãÒ®� �È} Ò
º�ÓË°ËÓÒË �º�Ó©² ÒÏ�ËãÒ® } ¯ÈÏ¯«�� ­¯È}ºmÈÓÓ©²
«mã«
�°« ÓÈ¯��ËÓÒËä Óº¯äÈã	Óº�º ¹¯º�Ë°°È }ºÓ�
�¯ºã« Ò ²È¯È}�Ë¯ÒÏ�
� Ë�º }È�Ë°�mº� p°ãÒ ¹Ë¯mºË
ÒÏ ª�Ò² ÓÈ¯��ËÓÒ® ÓË¹º°¯Ë�°�mËÓÓº °m«ÏÈÓº ° ª}�
°¹ã�È�È�ÒºÓÓº® ÓÈ�ËÎÓº°�	
 m©¹�°}ÈËä©² ÒÏ�Ë�
ãÒ®� m©¯ÈÎÈ« ½¯Ò°} ¹º�¯Ë­Ò�Ëã«�� �º ¹º°ãË�ÓËË
m©¯ÈÎÈË� ãÒ�	 �º¹ºãÓÒ�Ëã	Ó©Ë äÈ�Ë¯ÒÈã	Ó©Ë ÏÈ��
¯È�©� ¹¯Òmº�«�ÒË } ¹ºm©�ËÓÒ
 °Ë­Ë°�ºÒäº°�Ò ÒÏ�
�ËãÒ®� Ò º¹¯Ë�Ëã«Ë� ½¯Ò°} ¹º°�Èm�Ò}È�� iã« ¹º�
m©�ËÓÒ« �º°�ºmË¯Óº°�Ò ÈÓÈãÒÏÈ ¹¯Ò ÏÈ­¯È}ºm}Ë
º�ÓÒä ÒÏ äË�º�ºm �ÒÈ�Óº°�Ò}Ò ÏÈmË�ºäº �º�Ó©²
�Ë�ÈãË® Ò Ò°}ã
�ËÓÒ« Ò² ÒÏ �Èã	ÓË®�Ë�º ¯È°�
°äº�¯ËÓÒ« ¹¯Ë�ãºÎËÓ ¹º°ãË�ºmÈ�Ëã	Ó©® ¹ãÈÓ }ºÓ�
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� Ü � � ����� ����� ����� ����� ����� ����� �����

� � Ü � ����� ����� ����� ����� ����� ����� �����

� Ü Ü � ����� ����� ����� ����� ����� ����� �����

� � � Ü ����� ����� ����� ����� ����� ����� �����

� Ü � Ü ����� ����� ����� ����� ����� ����� �����

� � Ü Ü ����� ����� ����� ����� ����� ����� �����

�¯ÒäË�ÈÓÒË� 0�� 0�� 0� Û Èã�º¯Ò�ä© m©mº�È lÈä�ÈÓÒ� &�� &�� &� Û Èã�º¯Ò�ä© m©mº�È v��ªÓº� JDXVV Û �ã« m²º�Ó©² ¹Ë¯ËäËÓÓ©²
Ò°¹ºã	Ï�
�°« �È�°°ºm© Á�Ó}�ÒÒ ¹¯ÒÓÈ�ãËÎÓº°�Ò� JDXVV� Û Ò°¹ºã	Ï�
�°« �mº®Ó©Ë �È�°°ºm© Á�Ó}�ÒÒ ¹¯ÒÓÈ�ãËÎÓº°�Ò� WUL�JDXVV Û
�ã« m²º�Ó©² ¹Ë¯ËäËÓÓ©² Ò°¹ºã	Ï�
�°« �¯Ë��ºã	Ó©Ë Á�Ó}�ÒÒ ¹¯ÒÓÈ�ãËÎÓº°�Ò� È �ã« m©²º�Ó©² Û �È�°°ºm©�

cÒ°� �� v�¯�}��¯ÓÈ« °²ËäÈ �Ò­¯Ò�Óº® ÓË®¯ºÓÓº® °Ë�Ò

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



¯È}�Ë¯Ò°�Ò}È Ò°°ãË��Ëäº�º äË�ÈããÈ iã« º­��ËÓÒ«
�Ò­¯Ò�Óº® ÓË®¯ºÓÓº® °Ë�Ò Ò°¹ºã	ÏºmÈã°« Èã�º¯Ò�ä
m©mº�È lÈä�ÈÓÒ ° �¯Ë��ºã	Óº® �WULPI�� �¯È¹Ë�Ë�
Ò�Èã	Óº® �WUDSPI�� UD\FFmR® �JDXVVPI� Ò SL�Á�Ó�
}�Ò«äÒ ¹¯ÒÓÈ�ãËÎÓº°�Ò ÓË®¯ºÓºm� {Ë° ÓË®¯ºÓºm
°Ë�Ò ÓÈ°�¯ÈÒmÈãÒ ¹¯Ò ¹ºäº�Ò }ºä­ÒÓÒ¯ºmÈÓÓº�º
Èã�º¯Ò�äÈ� °¹Ë�ÒÈã	Óº ¯ÈÏ¯È­º�ÈÓÓº�º �ã« �Ò­�
¯Ò�Ó©² ÓË®¯ºÓÓ©² °Ë�Ë® Ò ÓÈÒ­ºãËË ¯È°¹¯º°�¯È�
ÓËÓÓº�º Èã�º¯Ò�äÈ º­¯È�Óº�º ¯È°¹¯º°�¯ÈÓËÓÒ«
º�Ò­}Ò� wÁÁË}�ÒmÓº°�	 ¯È­º�© °Ë�Ò º�ËÓÒmÈãÈ°	
¹º º�Óº°Ò�Ëã	Óº® ¹º�¯Ë�Óº°�Ò ¯È°�Ë�È ¹¯Ë�ËãÈ

¹¯º�Óº°�Ò ∆σ�σ
ª}°¹

� ��Ë σ
ª}°¹

Û ÏÓÈ�ËÓÒË ¹¯Ë�ËãÈ
¹¯º�Óº°�Ò� º¹¯Ë�ËãËÓÓºË m ¹¯º�Ë°°Ë äË²ÈÓÒ�Ë°}Ò²
Ò°¹©�ÈÓÒ®� �¯ÈÁÒ} ¯È°¹¯Ë�ËãËÓÒ« º�Óº°Ò�Ëã	Ó©²
¹º�¯Ë�Óº°�Ë® ¯È°�Ë�È m ÏÈmÒ°Òäº°�Ò º� �Ò¹È Ò°�
¹ºã	Ï�Ëäº® °Ë�Ò ¹º}ÈÏÈÓ ÓÈ ¯Ò°� ��

�°�ÈÓºmãËÓº� ��º �ã« ¯Ë�ËÓÒ« ÏÈ�È� �i äË�
²ÈÓÒ�Ë°}Ò² ²È¯È}�Ë¯Ò°�Ò} äË�Èããºm ÓÈÒäËÓ	��

¹º�¯Ë�Óº°�	 ¹¯Ò º­¯È­º�}Ë �ÈÓÓ©² ����� �� �ÈË�
�Ò­¯Ò�ÓÈ« ÓË®¯ºÓÓÈ« °Ë�	 ° �¯Ë��ºã	Ó©äÒ Á�Ó�
}�Ò«äÒ ¹¯ÒÓÈ�ãËÎÓº°�Ò Ò }ºä­ÒÓÒ¯ºmÈÓÓ©ä Èã�
�º¯Ò�äºä º­��ËÓÒ« ÓË®¯ºÓºm °Ë�Ò�

�ãÈmÓ©ä �º°�ºÒÓ°�mºä ¹¯Ë�ãºÎËÓÓº® °Ò°�Ëä©
«mã«Ë�°« m©°º}È« �º°�ºmË¯Óº°�	 ¹ºã��ËÓÒ« ÓËº­�

²º�Òäº® ÒÓÁº¯äÈ�ÒÒ m°ãË�°�mÒË ¹ºm©�ËÓÒ« ¯ÈÏ�
äË¯Óº°�Ò ÒÓÁº¯äÈ�ÒmÓ©² m²º�Ó©² ¹È¯ÈäË�¯ºm �¯Ë�
Ï�ã	�È� ¯È­º�© ÓÈÒ­ºãËË º¹�ÒäÈã	Óº® }ºä­ÒÓÈ�ÒÒ
äË�º�ºm sz� Ò m©°º}º® �º�Óº°�Ò ¹¯º�ÓºÏÈ �Ò­�
¯Ò�Óº® ÓË®¯ºÓÓº® °Ë�Ò� �¯Ò ª�ºä ¹¯º�Ë°° º­¯È�
­º�}Ò ¹º°��¹È
�Ò² ÓÈ m²º� ªä¹Ò¯Ò�Ë°}Ò² �ÈÓÓ©²
äÈ}°ÒäÈã	Óº Èm�ºäÈ�ÒÏÒ¯ºmÈÓ� w}°¹Ë¯�� ÓËº­²º�Òäº
mmË°�Ò ÓÈ m²º� ¹¯Ë�mÈ¯Ò�Ëã	Óº º­��ËÓÓº® �Ò­¯Ò�Óº®
ÓË®¯ºÓÓº® °Ë�Ò ÓÈ­º¯ ª}°¹Ë¯ÒäËÓ�Èã	Ó©² ²È¯È}�Ë�
¯Ò°�Ò}� �ÈãËË ¹¯º�Ë°° ¹ºã��ËÓÒ« ÓËº­²º�Òäº® ÒÓ�
Áº¯äÈ�ÒÒ ¹¯ºÒ°²º�Ò� Èm�ºäÈ�Ò�Ë°}Ò� vÁº¯ä�ãÒ¯º�
mÈÓÓ©Ë m ¹¯º�Ë°°Ë º­��ËÓÒ« °Ë�Ò ÓË�Ë�}ÒË ¹¯ÈmÒãÈ
«mã«
�°« �ã« ¹ºã	ÏºmÈ�Ëã« äÈ}°ÒäÈã	Óº ¹¯ºÏ¯È�Ó©�
äÒ� |ÓÒ ãË�}º ÒÓ�Ë¯¹¯Ë�Ò¯�
�°« Ò äº�ÒÁÒ�Ò¯�
�°«
¹¯Ò ¹ºäº�Ò ¯Ë�È}�º¯È ­ÈÏ© ÏÓÈÓÒ® °Ò°�Ëä© ÓË�Ë��
}º�º ãº�Ò�Ë°}º�º m©mº�È�

{©mº�©

�¯Ë�°�ÈmãËÓ© ¯ÈÏ¯È­º�}Ò ¹º °ºÏ�ÈÓÒ
 Èm�ºäÈ�ÒÏÒ�
¯ºmÈÓÓº® ª}°¹Ë¯�Óº® °Ò°�Ëä© �i ¹¯º�Óº°�Ó©² ²È�
¯È}�Ë¯Ò°�Ò} äË�Èããºm� º°ÓºmÈÓÓº® ÓÈ È¹¹È¯È�Ë �Ò­�
¯Ò�Ó©² ÓË®¯ºÓÓ©² °Ë�Ë®� m }º�º¯º® m©mº�© �ËãÈ�

�°« °Ò°�Ëäº® ÓË�Ë�}º�º m©mº�È ° Ò°¹ºã	ÏºmÈÓÒËä
Á�Ó}�ÒÒ ÎËãÈ�Ëã	Óº°�Ò tÈ¯¯ÒÓ��ºÓÈ� {¹Ë¯m©Ë Ò°�
¹ºã	ÏºmÈÓ È¹¹È¯È� ÓË�Ë�}º® ãº�Ò}Ò Ò ÓË®¯ºÓÓ©²
°Ë�Ë® �ã« º¹¯Ë�ËãËÓÒ« ¹¯º�Óº°�Ó©² ²È¯È}�Ë¯Ò°�Ò}
äË�Èããºm�|¹¯Ë�ËãËÓ© �¯ÈÓÒ�©Ò º­ãÈ°�Ò ¯È�ÒºÓÈã	�
Óº�º Ò°¹ºã	ÏºmÈÓÒ« ÓË®¯ºÓÓ©² °Ë�Ë® �ã« ¯Ë�ËÓÒ«
ÏÈ�È� �i� �º}ÈÏÈÓº� ��º �ã« ¯Ë�ËÓÒ« ÏÈ�È�Ò º¹¯Ë�Ë�
ãËÓÒ« ¹¯Ë�ËãÈ ¹¯º�Óº°�Ò °�ÈãÒ ÓÈÒ­ºãËË º¹�ÒäÈã	�
Óº® «mã«Ë�°« �Ò­¯Ò�ÓÈ« ÓË®¯ºÓÓÈ« °Ë�	 ° �¯Ë��ºã	�
Ó©äÒ Á�Ó}�Ò«äÒ ¹¯ÒÓÈ�ãËÎÓº°�Ò Ò }ºä­ÒÓÒ¯ºmÈÓ�
Ó©ä Èã�º¯Ò�äºä º­��ËÓÒ« ÓË®¯ºÓºm °Ë�Ò�

�� bÈ¯}º k� {�� r��È® s� {� vÒ°�ËäÈ }ºä¹ãË}°Óº�º ÓË¯ÈÏ�
¯��È
�Ë�º }ºÓ�¯ºã« äË²ÈÓÒ�Ë°}Ò² °mº®°�m äË�Èããºm �
sÈ�ËÎÓº°�	 Ò �ºã�ºmË�Óº°�	 äÈ�ÒÓ Ò °ºº¯�ÎËÓÒ®� Û zÒ�
Ëm� Û ����� Û ¢ �� Û v� ���Ü����

�� r��È® s� {�� �Ë­Ë�Ëm k� k�� bÈ¯}º k� {� zºä¹ãË}°Ó©®
}ºÓ�¯ºã	 °�ÈãÒ ��t�ln ¹¯Ò �Ë²ÓÒ�Ë°}º® �ÒÈ�Óº°�Ò}Ë äË�
�ÈããÈ ªÓË¯�ºº­º¯��ºmÈÓÒ« �� iËÁË}�º°}º¹Ò«� Û �����
Û ¢ �� Û v� ��Ü���

�� �Èã��}ÒÓ k� j� sË®¯º}ºä¹	
�Ë¯©� Û l�� j�cyc�
����� Û v� ����

�� i	«}ºÓºm {�� z¯��ãºm {� lÈ�ËäÈ�Ò�Ë°}ÒË ¹È}Ë�© ¯È°�Ò�
¯ËÓÒ« 0$7/$% �� v¹Ë�� °¹¯Èm� Û v���Ë�Ë¯­�¯�� �����
Û v� ���Ü����

O_jkhg� ]hk� l_og� mg�l IhklmibeZ \ j_^Zdpbx

����������

cÒ°� �� �¯ÈÁÒ} ¯È°¹¯Ë�ËãËÓÒ« º�Óº°Ò�Ëã	Ó©² ¹º�¯Ë�Óº°�Ë® ¯È°�
�Ë�È m ÏÈmÒ°Òäº°�Ò º� �Ò¹È Ò°¹ºã	Ï�Ëäº® °Ë�Ò

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������
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p� j� ks�j�psz|� s� �� {jvj�|{vzjq� l� r� zp�ecjt

JZkkfhlj_gu \hijhku bkihevah\Zgby f_lh^Z Zdmklbq_kdhc wfbkkbb �:W� ijb l_ogbq_kdhf ^bZ]ghklbjh\Zgbb h[t_d�
lh\� hlkem`b\rbo ghjfZlb\guc kjhd wdkiemZlZpbb� Ijb\_^_g i_j_q_gv ghjfZlb\ghc ^hdmf_glZpbb� j_]eZf_glb�

jmxs_c ijbf_g_gb_ wlh]h f_lh^Z� IhdZaZgZ dZjlbgZ ij_^jZajmrZxs_]h khklhygby h[t_dlZ ijb _]h gZ]jm`_gbb�

>ZgZ djbl_jbZevgZy hp_gdZ \uy\e_gguo ^_n_dlh\� JZkkfhlj_gh ijZdlbq_kdh_ ijbf_g_gb_ f_lh^Z :W ^ey hp_gdb

khklhygby j_a_j\mZjh\ \_jlbdZevguo� klZevguo� bf_xsbo ^_n_dlu ^gbsZ �dhjjhabhggu_ ihjZ`_gby� kd\hagu_

lj_sbgu b l� i���

&RQVLGHUHG DUH WKH LVVXHV RI XVLQJ WKH PHWKRG RI DFRXVWLF HPLVVLRQ �$(� LQ WHFKQLFDO GLDJQRVWLFV RI REMHFWV� WKH GHVLJQ OLIH

RI ZKLFK LV RYHU� $ OLVW RI VWDQGDUGV LV JLYHQ� ZKLFK VSHFLI\ WKH DSSOLFDWLRQ RI WKLV PHWKRG� 7KH SDWWHUQ RI SUH�IDLOXUH

FRQGLWLRQ RI DW REMHFW XQGHU ORDG LV VKRZQ� &ULWHULDO DVVHVVPHQW RI WKH UHYHDOHG GHIHFWV LV JLYHQ� 3UDFWLFDO DSSOLFDWLRQ RI

$( PHWKRG LV FRQVLGHUHG IRU HYDOXDWLRQ RI WKH FRQGLWLRQ YHUWLFDO VWHHO WDQNV� ZKLFK KDYH ERWWRP GHIHFWV �FRUURVLRQ DWWDFN�

WKURXJK�WKLFNQHVV FUDFNV� HWF���

�¯Ë�¯ÈÏ¯��È
�ËË °º°�º«ÓÒË Ò ¯ÈÏ¯��ËÓÒË äÈ�Ë�

¯ÒÈãºm °º¹¯ºmºÎ�ÈË�°« È}�°�Ò�Ë°}Òä ÒÏã��ËÓÒËä�

mºÏÓÒ}È
�Òä ¹¯Ò ­©°�¯ºä º°mº­ºÎ�ËÓÒÒ �¹¯��º®

ªÓË¯�ÒÒ� ÏÈ¹È°ËÓÓº® }¯Ò°�ÈããÒ�Ë°}º® ¯Ë�Ë�}º®�

ÒãÒ ¯ÈÏ¯��ËÓÒËä äËÎÈ�ºäÓ©² °m«ÏË®�  È°�º�Ó©®

�ÒÈ¹ÈÏºÓ È}�°�Ò�Ë°}º�º ÒÏã��ËÓÒ« ÏÈÓÒäÈË� ¹ºãº°�

º� ÓË°}ºã	}Ò² �Ë¯� �º ÓË°}ºã	}Ò² äË�È�Ë¯��

sË°äº�¯« ÓÈ °�ºã	 ¯ÈÓÓËË º�}¯©�ÒË «mãËÓÒ«

È}�°�Ò�Ë°}º�º ÒÏã��ËÓÒ«� ÒÏ��ËÓÒË Ë�º ¹¯Ò¯º�©

�°¹Ë�Óº ÏÈmË¯�Òãº°	 ãÒ�	 m ¹¯º�ãºä °�ºãË�ÒÒ�

�ºã�}ºä m ¹¯È}�Ò�Ë°}ºä ¹¯ÒäËÓËÓÒÒ ¹º°ã�ÎÒãº

°ºÏ�ÈÓÒË ¹Ë¯°ºÓÈã	Óº�º }ºä¹	
�Ë¯È� {ºÏäºÎÓº°�Ò

ª�º�º äË�º�È ¹º °¯ÈmÓËÓÒ
 ° �¯È�Ò�ÒºÓÓ©äÒ äË�

�º�ÈäÒ ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã« �sz� º}ÈÏÈãÒ°	

º�ËÓ	 ­ºã	�ÒäÒ� v ¹ºäº�	
 �}ÈÏÈÓÓº�º äË�º�È�

Ò°¹ºã	Ï�« ¹º}ÈÏÈÓÒ« ÓË°}ºã	}Ò² ¹¯Ëº­¯ÈÏºmÈ�Ë�

ãË®� ÏÈ}¯Ë¹ãËÓÓ©² ÓÈ ¹ºmË¯²Óº°�Ò º­�Ë}�È� äºÎÓº

¹ºã��Ò�	 ÒÓ�Ë�¯Èã	Ó�
 º�ËÓ}� �Ë²ÓÒ�Ë°}º�º °º°�

�º«ÓÒ« ¹º ÓÈãÒ�Ò
 ¯ÈÏmÒmÈ
�Ò²°« �ËÁË}�ºm äË�

�ÈããÈ Ò °mÈ¯Ó©² �mºm º­ãÈ°�Ë®� º²mÈ�ËÓÓ©² ¹¯Ë�

º­¯ÈÏºmÈ�Ëã«äÒ� �¯Ò ª�ºä º¹¯Ë�Ëã«
�°« }ºº¯�Ò�

ÓÈ�© ��È°�}È Ò °�Ë¹ËÓ	 º¹È°Óº°�Ò Ò°�º�ÓÒ}È È}�°�

�Ò�Ë°}º�º ÒÏã��ËÓÒ«� v¹Ë�ÒÈãÒ°�© ­©°�¯º º�ËÓÒãÒ

¹¯ËÒä��Ë°�mÈ �ÈÓÓº�º äË�º�È ¹¯Ò m©¹ºãÓËÓÒÒ �Ë²�

ÓÒ�Ë°}º�º �ÒÈ�Óº°�Ò¯ºmÈÓÒ« ¹º °¯ÈmÓËÓÒ
 ° �¯È�

�Ò�ÒºÓÓ©äÒ äË�º�ÈäÒ sz�

{ �}¯ÈÒÓË ¯È­º�© m º­ãÈ°�Ò �ÒÈ�Óº°�Ò¯ºmÈÓÒ«

° Ò°¹ºã	ÏºmÈÓÒËä äË�º�È kw °º°¯Ë�º�º�ËÓ© m jÓ�

°�Ò���Ë ªãË}�¯º°mÈ¯}Ò Òä� p� |� �È�ºÓÈ sks

�}¯ÈÒÓ©� ��Ë ¯È­º�ÈË� }ºº¯�ÒÓÈ�ÒºÓÓ©® °ºmË��

¹ºäº�È
�Ò® º¯�ÈÓÒÏÈ�Ò«ä m ¯È­º�Ë ¹º ª�ºä� ÓÈ¹�

¯ÈmãËÓÒ
� lÓº�ºãË�Ó«« ÓÈ��ÓÈ« �Ë«�Ëã	Óº°�	 Ò

¹¯È}�Ò�Ë°}Ò® º¹©� m º­ãÈ°�Ò kw }ºÓ�¯ºã« ¹ºÏ�

mºãÒãÒ ÓÈ��Óº º­º°ÓºmÈ�	 Ò Ò°¹ºã	ÏºmÈ�	 m ¹¯º�

ä©�ãËÓÓº°�Ò kw �Ë²Óºãº�ÒÒ� ¹ºÏmºã«
�ÒË ¹¯º��

ÓºÏÒ¯ºmÈ�	 ¯ÈÏ¯��È
��
 ÓÈ�¯�Ï}� m ¯ËÈã	Óºä m¯Ë�

äËÓÒ� �¯Ò ÓË¹º°¯Ë�°�mËÓÓºä ��È°�ÒÒ ÓÈ��Ó©² °º��

¯��ÓÒ}ºm ÒÓ°�Ò���È ° ¹¯ÒmãË�ËÓÒËä °¹Ë�ÒÈãÒ°�ºm

ÒÏ ¯Ë�ÒºÓºm º°��Ë°�mã«Ë�°« ¯ÈÏ¯È­º�}È Óº¯äÈ�Òm�

Óº® �º}�äËÓ�È�ÒÒ� ¹¯ºmº�«�°« °ËäÒÓÈ¯©� ° ����

�� ÒÏ�ÈË�°« Î�¯ÓÈã ½�Ë²ÓÒ�Ë°}È« �ÒÈ�Óº°�Ò}È Ò

ÓË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	��

{ ÓÈ°�º«�ËË m¯Ëä« m �}¯ÈÒÓË ¯ÈÏ¯È­º�ÈÓ© °¹Ë�
�ÒÈãÒ°�ÈäÒ Ò ��mË¯Î�ËÓ© �º°ÓÈ�Ïº¯º²¯ÈÓ�¯��È

�}¯ÈÒÓ© °ãË��
�ÒË �º}�äËÓ�©�

���� isk|� ������������ ½�¯ÈmÒãÈ ­��ºmÒ �È

­ËÏ¹Ë�Óº� Ë}°¹ã�È�È��� ¹º°��ÒÓ� �º ¹¯È�

�	 ¹��

�Ò°}ºä�� ��Ó}� ������ º­«Ï©mÈË� Ò°¹ºã	ÏºmÈ�	 kw

¹¯Ò ÏÈäËÓË �Ò�¯ÈmãÒ�Ë°}º�º Ò°¹©�ÈÓÒ« ¹ÓËmäÈ�

�Ò�Ë°}Òä�

���� isk|� ���������Ü�� ½lË�º�Ò}È º�ËÓ}Ò

�Ë²ÓÒ�Ë°}º�º °º°�º«ÓÒ« ­ËÏº¹È°Óº°�Ò º­º¯��ºmÈ�

ÓÒ« Ò �¯�­º¹¯ºmº�ºm� ¯È­º�È
�Ò² m °¯Ë�Ë ²ãº�

¯È�� { ¹�Ó}�Ë ������ ¹¯Ë��°äº�¯ËÓº Ò°¹©�ÈÓÒË

º­º¯��ºmÈÓÒ« ÓÈ ¹¯º�Óº°�	 ° Ò°¹ºã	ÏºmÈÓÒËä äË�

�º�È kw�

���� ci ������������Ü���� ½yËãËÏÓº�º¯ºÎÓ©Ë

mÈ�ºÓ©��Ò°�Ë¯Ó©� lË�º�Ò}È �Ë²ÓÒ�Ë°}º�º �ÒÈ�Óº°�

�Ò¯ºmÈÓÒ« }º�ãÈ �ã« º¹¯Ë�ËãËÓÒ« º°�È�º�Óº�º ¯Ë�

°�¯°È Ò mºÏäºÎÓº°�Ò ¹¯º�ãËÓÒ« °¯º}ºm °ã�Î­©��

���� c �����Ü�� ½cË}ºäËÓ�È��� �º�º È}�°�Ò�

}º�Ëä�°�®Óº�º }ºÓ�¯ºã
 º­�¼}��m ¹��mÒ�ËÓº� ÓË­ËÏ�

¹Ë}Ò��

���� iv����������� ½|­º¯��ºmÈÓÒË �Ë²Óºãº�

�Ò�Ë°}ºË ÓËÁ�Ë¹Ë¯Ë¯È­È�©mÈ
�Ò²� ÓËÁ�Ë²ÒäÒ�Ë°�

}Ò² Ò ²ÒäÒ�Ë°}Ò² ¹¯ºÒÏmº�°�m� �Ë²ÓÒ�Ë°}ºË �Ò�

È�Óº°�Ò¯ºmÈÓÒË� |­�ÒË �Ë²ÓÒ�Ë°}ÒË �¯Ë­ºmÈÓÒ«��

��Ó}�© ����� Ò ����� ¹¯Ë��°äÈ�¯ÒmÈ
� Ò ¯Ë�ãÈ�

äËÓ�Ò¯�
� ¹¯ÒäËÓËÓÒË äË�º�È kw�

���� ci ��������� ½lË�º�Ò�Ë°}ÒË �}ÈÏÈÓÒ« ¹º

º�ËÓ}Ë �Ë²ÓÒ�Ë°}º�º °º°�º«ÓÒ« äº°�ºm©²� }ºÏãº�

m©² Ò °¹Ë�ÒÈã	Ó©² }¯ÈÓºm�� ��Ó}� ����� ¹¯Ë�

��°äÈ�¯ÒmÈË� mºÏäºÎÓº°�	 Ò°¹ºã	ÏºmÈÓÒ« äË�º�È

kw �ã« º�ËÓ}Ò �Ë²ÓÒ�Ë°}º�º °º°�º«ÓÒ« äË�Èããº�

}ºÓ°�¯�}�Ò®�

zãÈ°°ÒÁÒ}È�Ò« Ò°�º�ÓÒ}ºm °Ò�ÓÈãºm kw ��Ë�

ÁË}�Ó©² äË°�� º°��Ë°�mã«Ë�°« ¹º �|v� �����Ü���
¹�Ó}� ��� }º�º¯º�º �ÈË� �Ë�©¯Ë }¯Ò�Ë¯Ò« º�ËÓ}Ò

¹º ¹È¯ÈäË�¯� }ãÈ°°ÒÁÒ}È�ÒÒ ½Q�� º�°��°�mÒË °Ò��� p� j� kÓ�Ò¹ËÓ}º� s� �� {Ò°Òãºm°}Ò®� l� r� zËã	¯Ò²� ����

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



ÓÈãºm kw Û � }ãÈ°°� È}�ÒmÓ©® Ò°�º�ÓÒ} kw�

Q ≤ � Ü � }ãÈ°°� }¯Ò�Ò�Ë°}Ò È}�ÒmÓ©® Ò°�º�ÓÒ}

kw� � ≤ Q ≤ � Ü � }ãÈ°°� }È�È°�¯ºÁÒ�Ë°}Ò È}�ÒmÓ©®
Ò°�º�ÓÒ}� Q  � Û � }ãÈ°°�

sÈ ¯Ò°� � }mÈ�¯È�Ò}ÈäÒ ¹º}ÈÏÈÓ© ÏÓÈ�ËÓÒ«

¹º}ÈÏÈ�Ëã« Q ! � ���® }ãÈ°° Û }È�È°�¯ºÁÒ�Ë°}Ò

È}�ÒmÓ©® Ò°�º�ÓÒ}� �ãËmÈ« º¯�ÒÓÈ�È � m ÏÈmÒ°Ò�

äº°�Ò º� ÓÈ�¯�Ï}Ò �¹¯ÈmÈ« º¯�ÒÓÈ�È 3  ��� l�È�

Ò m¯ËäËÓÒ�

vãË��Ë� º�äË�Ò�	� ��º m °ºm¯ËäËÓÓ©² äÓº�º�

}ÈÓÈã	Ó©² kw }ºä¹ãË}°È² ÓÈ ¹¯º�¯ÈääÓºä �¯ºmÓË

¯Ë�ËÓ mº¹¯º° }¯Ò�Ë¯ÒÈã	Óº® º�ËÓ}Ò m©«mãËÓÓ©²

È}�ÒmÓ©² �ËÁË}�ºm ¹º ÓË°}ºã	}Òä }¯Ò�Ë¯Ò«ä� º¹�

¯Ë�Ëã«Ëä©ä ¹º ¹È¯ÈäË�¯Èä kw °Ò�ÓÈãºm Ò ¯Ë�

Ï�ã	�È�Èä ÓÈ�¯�ÎËÓÒ«�

{º¹¯º° }¯Ò�Ë¯ÒÈã	Óº® º�ËÓ}Ò º¹È°Óº°�Ò �ËÁË}�È

¹º È}�ÒmÓº°�Ò kw �È}ÎË ¹¯Ë�°�ÈmãËÓ m c �����Ü���

jÏ °}ÈÏÈÓÓº�º m©�Ë °ãË��Ë�� ��º ¹¯Ò­º¯©� º°�

ÓºmÈÓÓ©Ë ÓÈ ¹¯ÒäËÓËÓÒÒ äË�º�È kw� ¹ºÏmºã«
�

¯Ë�Ò°�¯Ò¯ºmÈ�	 ÒäËÓÓº È}�ÒmÓ©Ë �ËÁË}�©� º�Óº�

°«�ÒË°« } �Ò°ã� ÓÈÒ­ºãËË º¹È°Ó©²� ��º º�ãÒ�ÈË�

Ò² º� �¯È�Ò�ÒºÓÓ©² äË�º�ºm sz� p°�Ë°�mËÓÓº�

�ã« È}�ÒmÈ�ÒÒ �ËÁË}�ºm �¯Ë­�Ë�°« ÓÈ�¯�ÎËÓÒË

º­�Ë}�È�

p°ãÒ m©«mãËÓÓ©® �ËÁË}� ÓË È}�ÒmÓ©® ¹¯Ò ÓÈ��

¯�ÎËÓÒÒ º­�Ë}�È� �� Ë� °ÒãºmºË ¹ºãË ÓÈ�¯�Ï}Ò ÓË�

�º°�È�º�Óº �ã« Ë�º ¯ÈÏmÒ�Ò«� �º äºÎÓº ¹¯Ë�¹º�

ãºÎÒ�	� ��º ºÓ ¹º«mÒã°« Ë�Ë ÓÈ ª�È¹Ë ¹¯ºÒÏmº�°�mÈ

�ÓË°¹ãº�Óº°�Ò ãÒ�	«� �¯Ë�ÒÓ© ¹º°ãË °mÈ¯}Ò�

�Ë¯äºº­¯È­º�}Ò Ò �� ¹��� �È}Òä º­¯ÈÏºä� m º°Óºm�

}¯Ò�Ë¯ÒÈã	Óº® º�ËÓ}Ò °º°�º«ÓÒ« º­�Ë}�ºm ° ¹º�

äº�	
 kw äºÎË� ­©�	 ¹ºãºÎËÓÈ }ãÈ°°ÒÁÒ}È�Ò«

Ò°�º�ÓÒ}ºm °Ò�ÓÈãºm ¹º ¹È¯ÈäË�¯Èä °Ò�ÓÈãºm kw

Ò ÓÈ�¯�Ï}Ò º­�Ë}�È�

wÁÁË}�ÒmÓº°�	 �Ë²ÓÒ�Ë°}º�º �ÒÈ�Óº°�Ò¯ºmÈÓÒ«

° Ò°¹ºã	ÏºmÈÓÒËä kw äË�º�È �º}ÈÏÈÓÈ ¹¯È}�Ò�Ë°�

}ÒäÒ ¯È­º�ÈäÒ ||| ½vË¯Ë¹�� lÈ¯Ò�¹ºã	� ÓÈ

º­�Ë}�È² ¹ºm©�ËÓÓº® º¹È°Óº°�Ò m cº°°ÒÒ� zÈ�

ÏÈ²°�ÈÓË� �Ï­Ë}Ò°�ÈÓË� �}¯ÈÒÓË >�Ü�@� v¹Ë�ÒÈãÒ°�

�© ||| ½vË¯Ë¹� Ò°¹ºã	Ï�
� �mÈ kw�}ºä¹ãË}°È

Û $OLQH��'� ÒäË
�Ò² �Ë°�ÓÈ��È�	 Ò �mËÓÈ��È�	

}ÈÓÈãºm� ��º º­Ë°¹Ë�ÒmÈË� mºÏäºÎÓº°�	 m©¹ºãÓË�

ÓÒ« �Ë²ÓÒ�Ë°}º�º �ÒÈ�Óº°�Ò¯ºmÈÓÒ« äË�Èããº}ºÓ°�

�¯�}�Ò® ã
­º® ¹¯º�«ÎËÓÓº°�Ò Ò Áº¯ä© �¹Ë¯Ë��

¯�ÎÈ�ËãË® ¹¯ºÒÏmº�Ò�Ëã	Óº°�	
 ���� ���� äº°�º�

m©² }¯ÈÓºm� ÎËãËÏÓº�º¯ºÎÓ©² �Ò°�Ë¯Ó� º­�Ë}�ºm

ÓËÁ�Ë²ÒäÒÒ °ÁË¯Ò�Ë°}Ò² Ò �ÒãÒÓ�¯Ò�Ë°}Ò²� �ÈÏ�

�ºã	�Ë¯ºm� ¯ËÏË¯m�È¯ºm mË¯�Ò}Èã	Ó©² °�Èã	Ó©²�

�¯�­º¹¯ºmº�ºm Ò �¯��� �¯Ò ÓËº­²º�Òäº°�Ò Ò°¹ºã	�

Ï�Ë�°« �~ }ºÓ�¯ºã	� �mË�ÓÈ« �ËÁË}�º°}º¹Ò«� ÒÏ�

äË¯ËÓÒË �mË¯�º°�Ò� mÒ²¯Ë�º}ºm©® äË�º�� mÒÏ�Èã	�

Óº�ÒÏäË¯Ò�Ëã	Ó©® }ºÓ�¯ºã	 Ò �¯��ÒË äË�º�©�

vºmäË°�Óº ° ��ËÓ©äÒ zÒËm°}º�º �ÓÒmË¯°Ò�Ë�È

ª}ºÓºäÒ}Ò Ò �Ë²Óºãº�Ò® �¯ÈÓ°¹º¯�È �z�w��� °¹Ë�

�ÒÈãÒ°�© ||| ½vË¯Ë¹� ÏÈmË¯�È
� Ò°°ãË�ºmÈÓÒ«

¹º �Ë²ÓÒ�Ë°}ºä� �ÒÈ�Óº°�Ò¯ºmÈÓÒ
 äË�º�ºä kw

ãÒ�	« � ÓÈ�¯Ë°°º¯Ó©² ­Èãº} Ò ­º}ºm©² ¯Èä� �Ë�

ãËÎË} ÎËãËÏÓº�º¯ºÎÓ©² mÈ�ºÓºm� ��º ÓË�º°��¹Óº

�ã« �~ }ºÓ�¯ºã«� iã« m©¹ºãÓËÓÒ« ¯È­º� ¹¯Ë��

¹¯Ò«�ÒË ¯È°¹ºãÈ�ÈË� ��È�ºä °¹Ë�ÒÈãÒ°�ºm ,, Ò ,,,

�¯ºmÓË® ¹º ¯ÈÏãÒ�Ó©ä äË�º�Èä }ºÓ�¯ºã«� È��Ë°�

�ºmÈÓÓ©² m �}¯ÈÒÓË� È �È}ÎË °¹Ë�ÒÈãÒ°�ºm ¹º

kw äË�º�� ,,, Ò ,, �¯ºmÓË®� ¹¯º�Ë��Ò² °Ë¯�Ò�

ÁÒ}È�Ò
 }ºä¹Ë�ËÓ�Óº°�Ò m °ºº�mË�°�mÒÒ ° �¯Ë­º�

mÈÓÒ«äÒ Ëm¯º¹Ë®°}Ò² °�ÈÓ�È¯�ºm (1�

�°¹Ë�Óº Ò°¹ºã	Ï�
�°« m ¯È­º�È² ¹º �Ë²ÓÒ�Ë°�

}ºä� �ÒÈ�Óº°�Ò¯ºmÈÓÒ
 m lÈ¯Ò�¹ºãË j¡ ½kÏºm�

äÈ��Ë°�� |k| ½kÏºm� ��}ÈÓÈã	Ó©® kw }ºä¹ãË}°

$OLQH��'� s�¡ ½jÓÎËÓË¯� |k| ½lz kÏºm°�Èã	�

��}ÈÓÈã	Ó©® }ºä¹	
�Ë¯ÒÏºmÈÓÓ©® }ºä¹ãË}° ÓÈ ­È�

ÏË kn����

vãË��Ë� º�äË�Ò�	� ��º ¯È­º�© ¹º ¹º��º�ºm}Ë °¹Ë�

�ÒÈãÒ°�ºm ¹º kw äË�º�� ¹º �¯Ë²�¯ºmÓËmº® È��Ë°�

�È�ÒÒ� ¯ÈÏmË¯Ó��©Ë m ���� �� m �}¯ÈÒÓË� ÓË ÏÈmË¯�

�ËÓ©� �� Ë� ¹º��º�ºmãËÓÓ©Ë ¹º �ÈÓÓºä� äË�º�� °¹Ë�

�ÒÈãÒ°�© ÓË È��Ë°�ºmÈÓ© m °ºº�mË�°�mÒÒ ° (1 ����

vºm¯ËäËÓÓ©Ë �ËÓ�ËÓ�ÒÒ Ò°¹ºã	ÏºmÈÓÒ« º­º¯��

�ºmÈÓÒ« �º ¹¯Ë�ËãÈ Ë�º mºÏäºÎÓº°�Ë® ¹¯Ë��«mã«
�

¹ºm©�ËÓÓ©Ë �¯Ë­ºmÈÓÒ« } �Ë²ÓÒ�Ë°}ºä� �ÒÈ�Óº°�

�Ò¯ºmÈÓÒ
 Ò �º�Óº°�Ò ¹¯º�ÓºÏÒ¯ºmÈÓÒ« º°�È�º��

Óº�º ¯Ë°�¯°È�

�¯È�Ò�ÒºÓÓ©Ë äË�º�© sz� ¯ÈÏ¯È­º�ÈÓÓ©Ë �ã«

}ºÓ�¯ºã« ¹¯º�Ë°°È ¹¯ºÒÏmº�°�mÈ� ­©ãÒ Èm�ºäÈ�Ò�

�Ë°}Ò m}ã
�ËÓ© m Óº¯äÈ�ÒmÓ�
 �º}�äËÓ�È�Ò


�si� ¹º �Ë²ÓÒ�Ë°}ºä� �ÒÈ�Óº°�Ò¯ºmÈÓÒ
� �¯Ò

ª�ºä ¯ÈÏ¯È­º��Ò}ÈäÒ si ÓË ¹¯ÒÓ«�º mº mÓÒäÈÓÒË

ÓË}ºÓ�¯ºãË¹¯Ò�º�Óº°�	 º�°ã�ÎÒm�Ò² Óº¯äÈ�Òm�

Ó©® °¯º} º­�Ë}�ºm ��ºã°�©® °ãº® }¯È°}Ò� �¯«Ï	�

�Ë¹ãºÒÏºã«�Ò«� �ËÓËmÈ« ÏÈ�Ò�È� ¯ËäºÓ�Ó©Ë ãÈäËãÒ�

�°ÒãÒmÈ
�ÒË ÓÈ}ãÈ�}Ò Ò �� ¹��� �È}Òä º­¯ÈÏºä�

�ã« ¹¯ºmË�ËÓÒ« }ºÓ�¯ºã« �¯È�Ò�ÒºÓÓ©äÒ äË�º�

�ÈäÒ sz ÓËº­²º�Òäº m©¹ºãÓÒ�	 ÏÓÈ�Ò�Ëã	Ó©®

º­�Ëä ¯È­º� ¹º º�Ò°�}Ë º� �¯«ÏÒ� ÏÈ�Ò°�}Ë äË�ÈããÈ

º� }¯È°}Ò� �ËäºÓ�ÈÎ �Ë¹ãºÒÏºã«�ÒÒ� ¯ËäºÓ�Ó©²

ãÈäËãË® Ò �� ¹�

r©°�¯ºË ¯ÈÏmÒ�ÒË äË²ÈÓÒ}Ò ¯ÈÏ¯��ËÓÒ« º�}�

¯©ãº mºÏäºÎÓº°�	 ¹¯º�ÓºÏÒ¯ºmÈÓÒ« º°�È�º�Óº�º

¯Ë°�¯°È� r©ãÒ ¯ÈÏ¯È­º�ÈÓ© äË�º�Ò}Ò >�@� º�ÓÈ}º

ºÓÒ �¯Ë­ºmÈãÒ �º�Ó©² �ÈÓÓ©² ¹º äË²ÈÓÒ�Ë°}Òä

²È¯È}�Ë¯Ò°�Ò}Èä äË�ÈããÈ� }ºãÒ�Ë°�m� ÓÈ¯È­º�ÈÓ�

Ó©² �Ò}ãºm� �¯ºmÓ
 º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ®� È

�È}ÎË ²È¯È}�Ë¯Ò°�Ò} �ËÁË}�È� Ë�º ¯ÈÏäË¯ºm� Áº¯ä©

Ò º¯ÒËÓ�Ò¯ºm}Ò } °Òãºmºä� ¹ºã
 ÓÈ�¯�Ï}Ò� j²

Ò°�ÒÓÓº°�	 º¹¯Ë�Ëã«Ë� �º�Óº°�	 ¹¯º�ÓºÏÈ� �È} }È}

¹Ë¯Ë�Ò°ãËÓÓ©² ²È¯È}�Ë¯Ò°�Ò} �ËÁË}�È �¯È�Ò�ÒºÓ�

Ó©Ë äË�º�© sz ÓË äº�ãÒ º­Ë°¹Ë�Ò�	� äË�º�Ò}È

ÓË ¯È­º�ÈË� Ò ¹º °Ë® �ËÓ	� °º²¯ÈÓÒãÒ°	 �ºã	}º

ÏÈ¹Ò°Ò m si� ��Ë �¹ºäÒÓÈË�°« �Ë¯äÒÓ ½¹¯º�Óº�

ÏÒ¯ºmÈÓÒË º°�È�º�Óº�º ¯Ë°�¯°È��

cÒ°� �� �º}Èã	Óº��ÒÓÈäÒ�Ë°}Ò® }¯Ò�Ë¯Ò® ¹º}ÈÏÈ�Ëã« Q
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vº�ãÈ°Óº °�È�Ò°�Ò�Ë°}Òä �ÈÓÓ©ä� ¹¯Ë�°�ÈmãËÓ�

Ó©ä ÈäË¯Ò}ÈÓ°}ÒäÒ °¹Ë�ÒÈãÒ°�ÈäÒ� �°�Èãº°�Ó©Ë

¹ºm¯ËÎ�ËÓÒ« äÈ�Ë¯ÒÈãºm m©Ï©mÈ
� �� � º�}ÈÏºm

�Ë²ÓÒ}Ò� ¯È­º�È
�Ë® m ÎË°�}Ò² �°ãºmÒ«² ª}°¹ã��

È�È�ÒÒ� sÈ}º¹ãËÓÒË �°�Èãº°�Ó©² ¹ºm¯ËÎ�ËÓÒ®

¹¯ºÒ°²º�Ò� ÓÈ äÒ}¯º�¯ºmÓË� ÓË�º°��¹Óºä �ã« �¯È�

�Ò�ÒºÓÓ©² äË�º�ºm sz� iã« ¯Ë�ËÓÒ« ª�º�º mº¹�

¯º°È ÓËº­²º�Òäº �mËãÒ�Ò�	 ��m°�mÒ�Ëã	Óº°�	 °ºm�

¯ËäËÓÓº�º �~ �ËÁË}�º°}º¹È ¹¯ÒäË¯Óº ÓÈ �mÈ ¹º�

¯«�}È ¹º °¯ÈmÓËÓÒ
 ° Ë�º ¹¯Ë�Ëã	Ó©äÒ mºÏäºÎ�

Óº°�«äÒ�

�È}Òä º­¯ÈÏºä� ÒÓÁº¯äÈ�Ò«� ¹ºã��ÈËäÈ« �¯È�

�Ò�ÒºÓÓ©äÒ äË�º�ÈäÒ sz� ÓË�º°�È�º�ÓÈ �ã« º�ËÓ�

}Ò °º°�º«ÓÒ« º­�Ë}�È ° �ËÁË}�ÈäÒ >�@ Ò º¹¯Ë�Ë�

ãËÓÒ« º°�È�º�Óº�º ¯Ë°�¯°È�

lË�º� kw� º­ãÈ�È« ÒÓ�Ë�¯Èã	Ó©äÒ °mº®°�mÈäÒ�

ÓË �¯Ë­�Ë� m©¹ºãÓËÓÒ« ­ºã	�º�º º­�ËäÈ �¯��º�

Ëä}Ò² ¯È­º� ¹º ÏÈ�Ò°�}Ë ¹ºmË¯²Óº°�Ò º­�Ë}�È� sË�

ÓËº­²º�Òäº°�Ò �ËäºÓ�ÈÎÈ �Ë¹ãºÒÏºã«�ÒÒ� �ã« ¹¯Ë�

º­¯ÈÏºmÈ�ËãË® È}�°�Ò�Ë°}º® ªäÒ°°ÒÒ ��kw�� �º°�

�È�º�Óº m©¯ËÏÈ�	 m º­�ÒmË º}ÓÈ �ã« Ò² ¯ÈÏäË�ËÓÒ«

�¯Ò°� ���

�¯º�¯ÈääÓºË º­Ë°¹Ë�ËÓÒË °ºm¯ËäËÓÓ©² kw }ºä�

¹ãË}°ºm ¹ºÏmºã«Ë� ¯ËÈãÒÏºmÈ�	 °ãË��
�ÒË mÒ�©

ãº}È�ÒÒ� ãÒÓË®Ó�
� ÏºÓÓ�
� º­�ËäÓ�
� ÓÈ ¹ãº°�

}º°�Ò�

zºÓ�¯ºã	 º­�Ë}�ºm °ãºÎÓº® Áº¯ä© º°��Ë°��

mã«Ë�°« ½¹º ¯ÈÏmË¯�}Ë Ò² ¹ºmË¯²Óº°�Ò�� {©­º¯

}ºãÒ�Ë°�mÈ �kw ¯Ë�ãÈäËÓ�Ò¯�Ë�°« ¯ÈÏäË¯ÈäÒ

º­�Ë}�È� Ë�º }ºÓ°�¯�}�ÒmÓ©äÒ º°º­ËÓÓº°�«äÒ Ò ÏÈ�

��²ÈÓÒËä �~ m äË�ÈããË� �¯º�Ë��¯È º¹¯Ë�ËãËÓÒ«

ÏÈ��²ÈÓÒ« Ò °}º¯º°�Ò ¯È°¹¯º°�¯ÈÓËÓÒ« �ºãÎÓÈ ¹¯º�

mº�Ò�	°« ÓÈ ÏÈ¹ºãÓËÓÓºä ÓÈ�¯�ÎÈËäº® °¯Ë�º® �mº�

�º®� �ÈÏºä� äÈ°ãºä Ò �� ¹�� º­�Ë}�Ë� �}ÈÏÈÓÓ©Ë

¹È¯ÈäË�¯© º­Ë°¹Ë�ÒmÈ
� �º�Óº°�	 º¹¯Ë�ËãËÓÒ« }º�

º¯�ÒÓÈ� Ò }¯Ò�Ë¯ÒÈã	Ó�
 º�ËÓ}� Ò°�º�ÓÒ}È kw�

sÈ ¯Ò°� � ¹¯ÒmË�ËÓÈ ¯ÈÏmË¯�}È ÎËãËÏÓº�º¯ºÎÓº®

�Ò°�Ë¯Ó© ° �Ë°�	
 �kw� { ¯È­º�Ë ¹º ãº�Ò¯ºmÈÓÒ


Ò°�º�ÓÒ}ºm °Ò�ÓÈãºm kw Ò°¹ºã	Ï�Ë�°« �¯Ë��ºã	ÓÈ«

ÈÓ�ËÓÓÈ� �� Ë� m°« ãº�Ò¯�ËäÈ« ¹ºmË¯²Óº°�	 �¯ÈÏmË¯�}È�

¯ÈÏ­ÒmÈË�°« ÓÈ �¯Ë��ºã	ÓÒ}Ò ° ¯È°¹ºãºÎËÓÓ©äÒ m

mË¯�ÒÓÈ² �kw ����������� ���������� Ò �� ��

{ÒÏ�Èã	Ó©ä }ºÓ�¯ºãËä mÓ��¯ËÓÓË® ¹ºmË¯²Óº°�Ò

}º�ãÈ ¹º��mË¯Î�ËÓº ÓÈãÒ�ÒË ãº�Ò¯ºmÈÓÓº�º Ò°�º��

ÓÒ}È }º¯¯ºÏÒºÓÓº�º ¹º¯ÈÎËÓÒ« äË�ÈããÈ �ÓÒ�È�

{ ¹¯º�Ë°°Ë m©¹ºãÓËÓÒ« �Ë²ÓÒ�Ë°}º�º �ÒÈ�Óº°�

�Ò¯ºmÈÓÒ« mºÏÓÒ}ÈË� ÓËº­²º�Òäº°�	 º¹¯Ë�ËãËÓÒ«

¹¯Ë�¯ÈÏ¯��È
�Ë�º °º°�º«ÓÒ«� }º�º¯ºË ²È¯È}�Ë¯Ò�

Ï�Ë�°« ª}°¹ºÓËÓ�ÒÈã	Ó©ä ¯º°�ºä ¹È¯ÈäË�¯ºm °Ò��

ÓÈãºm kw �ÒÓ�ËÓ°ÒmÓº°�Ò� ÓÈ}º¹ãËÓÒÒ °º­©�Ò®�

ªÓË¯�ÒÒ� �ãÒ�Ëã	Óº°�Ò Òä¹�ã	°ºm Ò �¯��Ò² �ÈÓ�

Ó©²� ¹¯Ò �mËãÒ�ËÓÒÒ ÓÈ�¯�Ï}Ò �¯Ò°� ��� jÓ�ËÓ�

°ÒmÓº°�	 �ãËmÈ« º¯�ÒÓÈ�È� �mËãÒ�ÒmÈË�°« ÓÈ ¹º�

¯«�º} ¹¯Ò �º°�ÒÎËÓÒÒ �ÈmãËÓÒ« 3  ��� l�È �¹¯È�

mÈ« º¯�ÒÓÈ�È�� �¯Ë}¯È�ËÓÒË ÓÈ�¯�ÎËÓÒ« º­�Ë}�È

�m©�Ë¯Î}È� ÓË ¹¯Òmº�Ò� } �äËÓ	�ËÓÒ
 ¹È¯ÈäË�¯ºm

kw Ò �ºã	}º °­¯º° �ÈmãËÓÒ« ¹¯Ë�º�m¯È�ÈË� ¯ÈÏ�

¯��ËÓÒË º­�Ë}�È�

lÓº�º¹È¯ÈäË�¯ºmº°�	 °Ò�ÓÈãºm kw Ò Ò² m©�

°º}È« ÒÓÁº¯äÈ�ÒmÓº°�	 °mÒ�Ë�Ëã	°�m�
� º­ �ÓÒ�

}Èã	Ó©² °mº®°�mÈ² äË�º�È kw� {ºÏäºÎÓº°�Ò ÓÈ�

ãºÎËÓÒ« ÓÈ ¹È¯ÈäË�¯© kw °Ò�ÓÈãºm ÓÈ�¯�ÎËÓÒ«

�°ä� ¯Ò°� �� ¹ºÏmºã«
� º�ËÓÒmÈ�	 �ÒÓÈäÒ}� ¹È�

¯ÈäË�¯ºm °Ò�ÓÈãºm kw m ÏÈmÒ°Òäº°�Ò º� �¯ºmÓ«

ÓÈ�¯�Ï}Ò� ��º ¹¯Ò º¹¯Ë�ËãËÓÓ©² �°ãºmÒ«² º­Ë°�

¹Ë�ÒmÈË� º�ËÓ}� º°�È�º�Óº�º ¯Ë°�¯°È�

{Ë°	äÈ È}��Èã	Óº® «mã«Ë�°« ¹¯º­ãËäÈ ÏÈ�¯«Ï�

ÓËÓÒ« º}¯�ÎÈ
�Ë® °¯Ë�©�  È°�º m }ºãº��©� ¯È°�

¹ºãºÎËÓÓ©Ë � }¯ºä}Ò ¯Ë}Ò� ¹º¹È�È
� ¯ÈÏãÒ�Ó©Ë

ÓËÁ�Ë¹¯º��}�©� Ò°�Ë}È
�ÒË ÒÏ ¯ËÏË¯m�È¯ºm� �°�

�ÈÓºmãËÓÓ©² ÓÈ ­Ë¯Ë��� ~È�¯«ÏÓËÓÒ« ÓËÁ�Ë¹¯º��}�

�ÈäÒ ¯� �ÎÓ©® r��� È �È}ÎË ¹º«mãËÓÒË m ¹º��

ÏËäÓ©² mº�È² �}¯ÈÒÓ© ²ÒäÒ�Ë°}Ò² mË�Ë°�m °mÒ�

�Ë�Ëã	°�m�Ë� º �ºä� ��º m �}¯ÈÒÓË ª�È ¹¯º­ãËäÈ

È}��Èã	ÓÈ�

sËã	Ï« °}ÈÏÈ�	� ��º ª�È ¹¯º­ãËäÈ º­º®�ËÓÈ mÓÒ�

äÈÓÒËä� cÈÏ¯È­º�ÈÓ© äË�º�Ò}Ò� ¹¯Ë��°äÈ�¯ÒmÈ
�

�ÒË º¹¯Ë�ËãËÓÒË mË¯�Ò}Èã	Óº°�Ò °�ËÓº} �ÒãÒÓ��

¯Ò�Ë°}º® �È°�Ò� �~ °mÈ¯Ó©² �mºm Ò �� ¹� |�ÓÈ}º

ºÓÒ ÓË ¯Ë�È
� mº¹¯º°© }ºÓ�¯ºã« �Ëãº°�Óº°�Ò Ò

�Ë¯äË�Ò�Óº°�Ò �ÓÒ�� }º�º¯©Ë ¹ºm¯ËÎ�È
�°« �È�Ë

m°Ë�º� �¯º­ãËäÈ Ë�Ë ­ºãËË �°���­ã«Ë�°« m °ã��ÈË

cÒ°� �� �°�ÈÓºm}È �kw ÓÈ �Ò°�Ë¯Ó� �Ë¯ËÏ m©¯ËÏÈÓÓ©Ë º}ÓÈ m
º­�ÒmË �Ë¹ãºÒÏºã«�ÒÒ cÒ°� �� cÈÏmË¯�}È ÎËãËÏÓº�º¯ºÎÓº® �Ò°�Ë¯Ó© ° �Ë°�	
 �kw Ò

È}�ÒmÓ©ä Ò°�º�ÓÒ}ºä °Ò�ÓÈãÈ kw � }ãÈ°°È

cÒ°� �� w}°¹ºÓËÓ�ÒÈã	ÓºË mºÏ¯È°�ÈÓÒË ¹È¯ÈäË�¯È kw ÒÓ�ËÓ°Òm�
Óº°�Ò� m©ÏmÈÓÓºË ¹¯Ë�¯ÈÏ¯��È
�Òä °º°�º«ÓÒËä º­�Ë}�È

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



¹º�Ë¯Ò �°�º®�Òmº°�Ò }ºÓÒ�Ë°}º�º �ÓÒ�È� �È} }È}

m º­¯ÈÏºmÈm�Ò²°« ¯ÈÏãºäÈ² º°�È�º} ¹¯º��}�È �¯���

Óº��Èã«Ëä� ��º �ËãÈË� º­�Ë}� ÓË}ºÓ�¯ºãË¹¯Ò�º��

Ó©ä� �È}Òä º­¯ÈÏºä� m©mº� ÒÏ ª}°¹ã�È�È�ÒÒ Ò

º�Ò°�}È ¯ËÏË¯m�È¯È ¹Ë¯Ë� º­°ãË�ºmÈÓÒËä �¯Ë­�
�

ÏÓÈ�Ò�Ëã	Ó©² ÁÒÓÈÓ°ºm©² ÏÈ�¯È��

lË�º� kw ¹ºÏmºã«Ë� º�ËÓÒ�	 �Ë²ÓÒ�Ë°}ºË °º°�

�º«ÓÒË �ÓÒ� ¯ËÏË¯m�È¯È ­ËÏ m©mº�È Ò² ÒÏ ª}°�

¹ã�È�È�ÒÒ� |�}¯©mÈË�°« mºÏäºÎÓº°�	 °º¯�Ò¯ºm}Ò

¯ËÏË¯m�È¯ºm� �ÓÒ�È }º�º¯©² �¯Ë­�
� ¯ËäºÓ�È� ÏÈ�

äËÓ© ÒãÒ ¹¯º�ºãÎËÓÒ« ­ËÏº¹È°Óº® ª}°¹ã�È�È�ÒÒ�

�Ë²ÓÒ�Ë°}ºË �ÒÈ�Óº°�Ò¯ºmÈÓÒË º°��Ë°�mã«Ë�°«

äÓº�º}ÈÓÈã	Ó©ä kw }ºä¹ãË}°ºä ° ¹ºäº�	
 ÏÈ}�

¯Ë¹ãËÓÓ©² ÓÈ °�ËÓ}È² ¯ËÏË¯m�È¯È �kw� }º�º¯©Ë

¯Ë�Ò°�¯Ò¯�
� È}�°�Ò�Ë°}ÒË °Ò�ÓÈã©� m©ÏmÈÓÓ©Ë

}º¯¯ºÏÒºÓÓ©ä ¹º¯ÈÎËÓÒËä ÒãÒ ¹¯º�Ë�}ÈäÒ ¹¯º�

��}�È� �ºã��ËÓÓ©Ë ¯ËÏ�ã	�È�© ¹ºÏmºã«
� º¹¯Ë�

�Ëã«�	 äË°�º¹ºãºÎËÓÒË �ËÁË}�Óº�º ��È°�}È� È ¹º

¹È¯ÈäË�¯Èä °Ò�ÓÈãºm }ãÈ°°ÒÁÒ�Ò¯ºmÈ�	 °º°�º«ÓÒË

�ÓÒ�È �¯Ò°� ���

~È}ÈÓ�ÒmÈ« ¯È°°äº�¯ËÓÒË ªÁÁË}�ÒmÓº°�Ò kw

äË�º�È� ÓËã	Ï« º­º®�Ò º�ËÓ	 mÈÎÓ©® mº¹¯º° �Ë²�

ÓÒ�Ë°}º�º �ÒÈ�Óº°�Ò¯ºmÈÓÒ« m �È°�Ò º¹¯Ë�ËãËÓÒ«

º°�È�º�Óº�º ¯Ë°�¯°È� ¹¯Ë��°äº�¯ËÓÓº�º Óº¯äÈ�Òm�

Óº® �º}�äËÓ�È�ÒË® �}¯ÈÒÓ©�

z¯Ò�Ë¯ÒÈã	Ó©® ¹¯º�ÓºÏ ¹º �ºã�ÒÓË °�ËÓ}Ò äº�

ÎË� ¹¯ÒmË°�Ò } ­ºã	�Ëä� ¯È°�Ë�Óºä� º°�È�º�Óºä�

¯Ë°�¯°� ¹º º�Óº�ËÓÒ
 } ¯Ë°�¯°�� ÏÈãºÎËÓÓºä�

}ºÓ°�¯�}�º¯ºä �° ��Ë�ºä �º­Èm}Ò ÓÈ }º¯¯ºÏÒºÓÓºË

¹º¯ÈÎËÓÒË Ò ¹¯ÒÓ«�ÒË �ºã�ÒÓ© ¹º �|v���

|�¯ÈÓÒ�ËÓÓºË �Ò°ãº �ÈÓÓ©² ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ

¯È°�Ë�È ¹º ¹¯Ë�Ëã	Óºä� °º°�º«ÓÒ
 �È}ÎË ÓË º­Ë°�

¹Ë�ÒmÈ
� º�ËÓ}Ò ¯ËÈã	Óº�º º°�È�º�Óº�º ¯Ë°�¯°È�

|°�È�º�Ó©® ¯Ë°�¯° äË�Èããº}ºÓ°�¯�}�ÒÒ ° �Ë�

ÁË}�ºä º¹¯Ë�Ëã«Ë�°« �º�Óº°�	
 Ò°¹ºã	Ï�Ëä©² m

¯È°�Ë�Ë �ÈÓÓ©² ¹º äË²ÈÓÒ�Ë°}Òä ²È¯È}�Ë¯Ò°�Ò}Èä�

ª}°¹ã�È�È�ÒºÓÓ©ä �ÈÓÓ©ä º­�Ë}�È Ò ¯ÈÏäË¯�� Áº¯�

äË Ò º¯ÒËÓ�Ò¯ºm}Ë �ËÁË}�È } °Òãºmºä� ¹ºã
 ÓÈ��

¯�Ï}Ò� }º�º¯�
 �¯È�Ò�ÒºÓÓ©Ë äË�º�© sz ÓÈ �ÈÓ�

Óºä ª�È¹Ë ÓË äº��� º­Ë°¹Ë�Ò�	� lË�º� kw m º�ãÒ�ÒË

º� �¯È�Ò�ÒºÓÓ©² äË�º�ºm sz ¹ºÏmºã«Ë� ¹º��mË¯�

�Ò�	 ¯Ë°�¯° ¹¯º�Óº°�Ò ¹¯Ò ÓÈ�¯�ÎËÓÒÒ º­�Ë}�È

Ò°¹©�È�Ëã	Óº® ÓÈ�¯�Ï}º®� È �È}ÎË m©«mÒ�	 Ë�º

¹¯Ë�¯ÈÏ¯��È
�ËË °º°�º«ÓÒË Ò �}ÈÏÈ�	 }ºº¯�ÒÓÈ�©

¯ÈÏmÒmÈ
�Ò²°« �ËÁË}�ºm�

�Ë²ÓÒ�Ë°}ºË �ÒÈ�Óº°�Ò¯ºmÈÓÒË� ÓÈ¹¯ÒäË¯� ÏÈ}�

¯©�º�º �¯�­º¹¯ºmº�È äºÎÓº º°��Ë°�mÒ�	 ¹��Ëä

ÒÏmãË�ËÓÒ« ÒÏ �¯ÈÓ�ËÒ ° ¹º°ãË��
�Òä }ºÓ�¯ºãËä

�¯È�Ò�ÒºÓÓ©äÒ äË�º�ÈäÒ sz� ¯ËäºÓ�ºä Ò ¹¯Ò

ÓËº­²º�Òäº°�Ò ÏÈ}¯©�ÒËä� |�ÓÈ}º Ë°�	 ­ºãËË ¹¯º°�

�º® Û ¯©�	Ë ��¯Áºm ÓÈ �¯È°°Ë ° º¹¯Ë�ËãËÓÓ©ä

ÒÓ�Ë¯mÈãºä Ò �°�ÈÓºm}º® ÓÈ m°}¯©�©² äË°�È² �¯��

­º¹¯ºmº�È �kw Ò ° ¹ºäº�	
 kw }ºä¹ãË}°È� Ò°�

¹ºã	Ï�« ãÒÓË®Ó�
 ãº}È�Ò
� º¹¯Ë�ËãÒ�	 ¹ºm¯ËÎ�

�ËÓÓ©® ��È°�º}�

k}�°�Ò�Ë°}È« ªäÒ°°Ò«� }È} ¹º}ÈÏÈã äÒ¯ºmº®

º¹©�� ÓË ÒäËË� Èã	�Ë¯ÓÈ�Òm© ¹º ÒÓ�Ë�¯Èã	Óº® º�ËÓ�

}Ë �Ë²ÓÒ�Ë°}º�º °º°�º«ÓÒ« äË�ÈããÈ Ò °mÈ¯Ó©² �mºm

­ËÏ ¯ÈÏ­º¯}Ò� ¹¯Ò ¹º�mº�Óºä Ò ÓÈÏËäÓºä ÏÈãË�ÈÓÒÒ

º­�Ë}�ºm� º�°ã�ÎÒm�Ò² ÓÈÏÓÈ�ËÓÓ©® °¯º} ª}°¹ã��

È�È�ÒÒ� iÒ°�ÈÓ�ÒºÓÓº°�	� m©«mãËÓÒË ¯ÈÏmÒmÈ
�

�Ò²°« �ËÁË}�ºm� È �È}ÎË º¹Ë¯È�ÒmÓº°�	 º�ËÓ}Ò

°º°�º«ÓÒ« º­�Ë}�È °�Èm«� Ë�º mÓË }ºÓ}�¯ËÓ�ÒÒ�

�� �¯ÈmÒãÈ º¹¯Ë�ËãËÓÒ« ¹¯Ë�Ëã	Ó©² ­ËÏº¹È°Ó©² ¯ÈÏäË¯ºm
ÓË°¹ãº�Óº°�Ë® m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«²� Û l�� jÏ�ÈÓÒË
l��� Òä� rÈ�äÈÓÈ� �����

�� lc ������� �¯ÒäËÓËÓÒË äË�º�È È}�°�Ò�Ë°}º® ªäÒ°°ÒÒ �ã«
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>ZgZ oZjZdl_jbklbdZ gZb[he__ \_jhylguo ^_n_dlh\ ijb k\Zjd_ ieZ\e_gb_f ljm[ [hevrh]h ^bZf_ljZ� hibkZgu

hjb]bgZevgu_ kihkh[u Z\lhfZlbq_kdh]hnhjfbjh\Zgby kljh[�bfimevkZ ahgu mevljZa\mdh\h]h �MA� dhgljhey k\Zjgh]h
r\Z ljm[� ijb\_^_gh hibkZgb_ kljmdlmju b hkh[_gghkl_c gh\hc mklZgh\db Z\lhfZlbabjh\Zggh]h mevljZa\mdh\h]h

dhgljhey �:MAD� k\Zjguo r\h\ ljm[ ijb bo fZkkh\hf ijhba\h^kl\_�

7KH SDSHU FKDUDFWHUL]HV WKH PRVW SUREDEOH GHIHFWV LQ IXVLRQ ZHOGLQJ RI ODUJH GLDPHWHU SLSHV� GHVFULEHV RULJLQDO PHWKRGV

RI DXWRPDWLF IRUPLQJ RI WKH JDWH�SXOVH RI WKH ]RQH RI XOWUDVRQLF WHVWLQJ RI D ZHOG LQ SLSHV� DQG JLYHV D GHVFULSWLRQ RI WKH

VWUXFWXUH DQG SURSHUWLHV RI WKH QHZ XQLW IRU DXWRPDWHG XOWUDVRQLF WHVWLQJ RI �$87� ZHOGV RQ SLSHV LQ WKHLU PDVV SURGXFWLRQ�
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äºÎÓº m©­¯È�	 ÒÓ�Ë¯mÈã �ÒÓ�� ÓÈ }º�º¯ºä ÒäËË�°«�
ÓÈ¹¯ÒäË¯� ���� ÏÓÈ�ËÓÒ® ª�º® Á�Ó}�ÒÒ �¯Ò°� ��
­�� { ¹Ë¯mºä ¹Ë¯Òº�Ë °�Ë�È ��ÒÓ��� ¹ºã��Òä ����
ÏÓÈ�ËÓÒ® jjz Ò m©�Ò°ãÒä °¯Ë�ÓËË ÏÓÈ�ËÓÒË� }º�

�º¯ºË º­ºÏÓÈ�Òä jj.
∗ �

jj
.

∗ = �

���� ∑
�

����

jj
.
>Q 7

~�v�
@�

{º m�º¯ºä ¹Ë¯Òº�Ë ��ÒÓ��� °�ËãÈËä m©­º¯}�

ÏÓÈ�ËÓÒ® jjz >Q �~�v�@� }º�º¯©Ë äËÓ	�Ë jj.�
∗

��Ò°ãº ª�Ò² ÏÓÈ�ËÓÒ® ¹¯Ò­ãÒÏÒ�Ëã	Óº m�mºË äËÓ	�
�Ë� �Ëä m ¹Ë¯mºä ¹Ë¯Òº�Ë °�Ë�È�� �°¯Ë�Ó«« ª�º
ÓºmºË äÓºÎË°�mº m }ºÓ�Ë �ÒÓ��� ¹ºã��Òä m�º¯ºË

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



ÏÓÈ�ËÓÒË jj.�
∗ � }º�º¯ºË äËÓ	�Ë jj.�

∗ � iã« º¹�

¯Ë�ËãËÓÒ« äÒÓÒäÈã	Óº�º jj.
∗ äºÎÓº ¹¯º�ºãÎÒ�	

¹¯º�Ë��¯� m©­º¯}Ò �°¯Ë�ÓËÓÒ«� Óº �ã« �¹¯º�ËÓÒ«

m©�Ò°ãËÓÒ® ¹¯ÒÓÒäÈËä jj. PLQ
∗ = ���jj.�

∗ � �º°ãË

�Ë�º Áº¯äÒ¯�Ëä °�¯º­�Òä¹�ã	° Ò Ò°¹ºã	Ï�Ëä Ë�º
�ã« °ËãË}�ÒÒ �ËÁË}�ºm �mÈ� ÓÈ�ÒÓÈ« ° �ÒÓ��� ~ÓÈ�

�ËÓÒË jj. PLQ
∗ ÓÈ ¯Ò°� �� È �°ãºmÓº ¹º}ÈÏÈÓº ��¯Ò�

²ºmº® ãÒÓÒË® m ¹¯Ë�ËãÈ² ÏºÓ© �mÈ� Ò ª�È ãÒÓÒ«
°ºº�mË�°�m�Ë� ÏÈ�ÓËä� Á¯ºÓ�� °�¯º­�Òä¹�ã	°È�
cÈ°°�º«ÓÒË º� �w� �º ª�º® ãÒÓÒÒ m äÒ}¯º°Ë�

}�Ó�È² ¯ÈmÓº jj. PLQ
∗ � �¯ÒäËä� ��º ¹º ¹Ë¯ÒäË�¯�

�¯�­© ª�º ¯È°°�º«ÓÒË ¯ÈmÓº ��� ää� bÒ¯ÒÓ� ÏºÓ©
}ºÓ�¯ºã« �ã« �mÈ Ò º}ºãº�ºmÓº® ÏºÓ© ¹¯ÒäËä
¯ÈmÓº® �� ää� �� Ë� �ãÒ�Ëã	Óº°�	 °�¯º­�Òä¹�ã	°È

¯ÈmÓÈ ���jj. PLQ
∗ � vãË�ºmÈ�Ëã	Óº� ÏÈ�Ë¯Î}È °�¯º­�

Òä¹�ã	°È º�Óº°Ò�Ëã	Óº äºäËÓ�È mºÏ­�Î�ËÓÒ« �w�

¯ÈmÓÈ ���jj. PLQ
∗ � ~ºÓÈ }ºÓ�¯ºã« ÓÈ ¯Ò°� �� È�

­ ¹º}ÈÏÈÓÈ ��¯Ò²ºmº® ãÒÓÒË®� �È} }È} �ã« }ºÓ�
�¯ºã« �mÈ Ò°¹ºã	Ï�
�°« �w�� Ò �w�� �¯Ò°� ��
È�� �º mË°	 äË�Èãã �mÈ ÓÈ²º�Ò�°« m ¹¯Ë�ËãÈ² º­�
�Ë® ÏºÓ© }ºÓ�¯ºã«�

�¯Ë�ãºÎËÓÓ©® Èã�º¯Ò�ä ¯È°�Ë�È ÏÓÈ�ËÓÒ«

jj. PLQ
∗ Ò �ãÒ�Ëã	Óº°�Ò °�¯º­�Òä¹�ã	°È º¹¯Ë�ËãËÓ

ÒÏ �°ãºmÒ« äÒÓÒäÒÏÈ�ÒÒ mË¯º«�Óº°�Ò ¹º¹È�ÈÓÒ«
°ã��È®Óº�º °Ò�ÓÈãÈ kz m °�¯º­�Òä¹�ã	°� Óº ÓË�
}º�º¯È« mË¯º«�Óº°�	 ãºÎÓº�º °¯È­È�©mÈÓÒ« }ÈÓÈãÈ
�ËÁË}�º°}º¹È °º²¯ÈÓ«Ë�°«� |�ÓÈ}º º�Óºm¯ËäËÓÓºË
ãºÎÓºË °¯È­È�©mÈÓÒË �m�² }ÈÓÈãºm �ËÁË}�º°}º¹È
Û äÈãºmË¯º«�ÓºË °º­©�ÒË� �¯Ò ÓÈãÒ�ÒÒ m lb
¹ãº°}º°�Óº�º �ËÁË}�È �ÓË¹¯ºmÈ¯È� ¹¯º�ºã	Óº®
�¯Ë�ÒÓ© Ò �¯��� ¯È°¹ºãºÎËÓÓº�º m °¯Ë�ÓË® �È°�Ò
°Ë�ËÓÒ« �mÈ� ºÓ� }È} ¹¯ÈmÒãº� ¯Ë�Ò°�¯Ò¯�Ë�°« º­º�
ÒäÒ }ÈÓÈãÈäÒ �ËÁË}�º°}º¹È�

�¯Ò �mÒÎËÓÒÒ �¯�­© }ºä¹	
�Ë¯ �ËÁË}�º°}º¹È

¹º°�º«ÓÓº m©�Ò°ã«Ë� ÏÓÈ�ËÓÒË jj. PLQ
∗ Ò }º¯¯Ë}�

�Ò¯�Ë� ÏÈ�Ë¯Î}� °�¯º­�Òä¹�ã	°È º�Óº°Ò�Ëã	Óº äº�
äËÓ�È mºÏ­�Î�ËÓÒ« �w�� sÈ ¯ËÏ�ã	�È� ¯È°�Ë�È

jj. PLQ
∗ äº��� ¹ºmãÒ«�	 �ËÁË}�© lb� ¹¯Ò }º�

�º¯©² ÒäËË� äË°�º �äËÓ	�ËÓÒË jj. PLQ
∗ º�Óº°Ò�

�Ëã	Óº °ã��È« º�°��°�mÒ« �ËÁË}�ºm� {ãÒ«ÓÒËä �Ë�
ÁË}�ºm �mÈ ÓÈ Áº¯äÒ¯ºmÈÓÒË ÏºÓ© }ºÓ�¯ºã« äºÎ�
Óº ¹¯ËÓË­¯Ë�	 ¹¯Ò �°ãºmÒÒ� ��º Ò² º­�È« �°ãºmÓÈ«
¹¯º�«ÎËÓÓº°�	 ¹º º°Ò �mÈ ÓË ­ºãËË � � º� ¹¯º�

cÒ°� �� {È¯ÒÈÓ� °²Ëä© ¯È°¹ºãºÎËÓÒ« �w� �ã« }ºÓ�¯ºã« ¹¯º�

�ºã	Ó©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �¯�­ �ÒÈäË�¯ºä ���…���� ää Ò

�ºã�ÒÓº® °�ËÓ}Ò �…�� ää� ,� ,, Û ¹Ë¯m©® Ò m�º¯º® È}�°�Ò�Ë�

°ËÒË ­ãº}Ò� i� Ò i�Û ãÈÏË¯Ó©Ë �È��Ò}Ò °ãËÎËÓÒ« ÏÈ mÈãÒ}ºä

�°ÒãËÓÒ« °mÈ¯Óº�º �mÈ� �Ü� Û �¯�¹¹È ÓÈ}ãºÓÓ©² �w�� �Ü��
Û �~ ¹¯Ëº­¯ÈÏºmÈ�ËãÒ� ¯È­º�È
�ÒË m �ÈÓ�ËäÓ©² °²ËäÈ² �}º�

ãÒ�Ë°�mº ¯È­º�È
�Ò² �ÈÓ�ËäÓ©² ­ãº}ºm ÏÈmÒ°Ò� º� �ºã�ÒÓ©

°�ËÓ}Ò� ¹¯Ò �ºã�ÒÓË °�ËÓ}Ò �� ää ¯È­º�È
� m°Ë �ÈÓ�ËäÓ©Ë ­ãº�

}Ò�� ��Ü��Û �~ ¹¯Ëº­¯ÈÏºmÈ�ËãÒ� ¯È­º�È
�ÒË m ÒääË¯°ÒºÓÓºä

mÈ¯ÒÈÓ�Ë ¹º °mÈ¯Óºä��m� Ò }ºÓ�¯ºãÒ¯�
�ÒË Ë�º ÓÈ ¹º¹Ë¯Ë�Ó©Ë

�ËÁË}�©

cÒ°� �� v¹º°º­ Áº¯äÒ¯ºmÈÓÒ« °�¯º­�Òä¹�ã	°È �ÏºÓ© }ºÓ�¯ºã«��

È Û ��¯Ò²ºm©Ë ãÒÓÒÒ Û ÏºÓÈ }ºÓ�¯ºã« �ã« �w�� �ãÒÓÒ« m

¹¯Ë�ËãÈ² �mÈ �°ãºmÓº °ºº�mË�°�m�Ë� ÏÈ�ÓËä� Á¯ºÓ�� °�¯º­�Òä�

¹�ã	°È�� ­ Û º�º­¯ÈÎËÓÒË ¹º°ãË�ºmÈ�Ëã	Óº°�Ò °ã��È®Ó©² ÏÓÈ�

�ËÓÒ® jjz Ò Áº¯äÒ¯ºmÈÓÒ« º¹�ÒäÈã	Óº® �ãÒ�Ëã	Óº°�Ò

°�¯º­�Òä¹�ã	°È

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



�«ÎËÓÓº°�Ò �mÈ� �ã« }º�º¯º�º m©¹ºãÓËÓ ¯È°�Ë�

jj. PLQ
∗ �

|¹Ò°ÈÓÓ©Ë °¹º°º­© ¹ºm©�ËÓÒ« ÓÈ�ËÎÓº°�Ò
k�~z °mÈ¯Óº�º �mÈ �¯�­ ¯ËÈãÒÏºmÈÓ© m �°�ÈÓºm}Ë
}ºÓ�¯ºã« sz��� >�@� °ºÏ�ÈÓÓº® �mº¯�Ë°}Òä }ºã�
ãË}�Òmºä jÓ°�Ò���È ªãË}�¯º°mÈ¯}Ò Òä� p� |� �È�
�ºÓÈ sks �}¯ÈÒÓ© �zÒËm� Ò sjjsz k| ½jÓ�
�¯º°}º¹� �zÒ�ÒÓËm�� v�¯�}��¯ÓÈ« °²ËäÈ �°�ÈÓºm�
}Ò ¹¯ÒmË�ËÓÈ ÓÈ ¯Ò°� ��

yË°�}ÒË �¯Ë­ºmÈÓÒ« ¹º m¯ËäËÓÒ ¹Ë¯ËÓÈ°�¯º®}Ò
¹¯Ò ¹Ë¯Ë²º�Ë ÓÈ }ºÓ�¯ºã	 �¯�­ �¯��º�º �Ò¹º¯ÈÏ�
äË¯È� È ÒäËÓÓº �m¯Ëä« ¹Ë¯ËÓÈ°�¯º®}Ò Ò �°�ÈÓºm�
ãËÓÒ« ¯È­º�Ë�º ¯ËÎÒäÈ ÓË �ºãÎÓº ¹¯Ëm©�È�	 °º�
º�mË�°�mËÓÓº �� Ò �� äÒÓ�� È �È}ÎË �¯Ë­ºmÈÓÒ«
¹º ÓÈ�ËÎÓº°�Ò °Ò°�Ëä© k�~z º¹¯Ë�ËãÒãÒ È¯²Ò�
�Ë}��¯� °Ò°�Ëä© �¹¯ÈmãËÓÒ« �°�ÈÓºm}ÈäÒ� vÒ°�ËäÈ
�¹¯ÈmãËÓÒ« ¯ËÈãÒÏºmÈÓÈ ÓÈ ¹¯º�¯ÈääÒ¯�Ëäºä }ºÓ�
�¯ºããË¯Ë ½6LHPHQV� 6LPDWLF 6����� ° �m�ä« ¯È°�
¹¯Ë�ËãËÓÓ©äÒ °�ÈÓ�Ò«äÒ p�����P�

�¹¯ÈmãËÓÒË �°�ÈÓºm}º® º°��Ë°�mã«Ë�°« ¹º °Ë�Ò
352),%86�'3� ¯��ÓºË �¹¯ÈmãËÓÒË �È}ÎË º°��Ë°�
�mã«Ë�°« ° ¹¯º�¯ÈääÒ¯�Ëäº�º ¹�ã	�È ÁÒ¯ä© ½6L�
HPHQV� |c���� { �°�ÈÓºm}Ë ¹¯ÒäËÓËÓ© °Ë¯mº�mÒ�
�È�ËãÒ }ºä¹ãË}�Ó©² ¹¯Òmº�ºm ÁÒ¯ä© ½5H[URWK
%RVFK�� jÓ�Ë¯ÁË®° ­ãº}ºm �¹¯ÈmãËÓÒ« ¹¯Òmº�ÈäÒ
352),%86�'3�

rÈÏºmº® °­º¯º�Óº® Ë�ÒÓÒ�Ë® �°�ÈÓºm}Ò� º­Ë°�
¹Ë�ÒmÈ
�Ë® ¹º�È�� È}�°�Ò�Ë°}Ò² ­ãº}ºm ÓÈ ¹º�
ÏÒ�Ò
 }ºÓ�¯ºã«� «mã«Ë�°« ÓË°��Ò® äº��ã	 mË¯�
�Ò}Èã	Óº�º ¹Ë¯ËäË�ËÓÒ«� ÎË°�}º°�	 }ºÓ°�¯�}�ÒÒ

}º�º¯º�º º­Ë°¹Ë�ÒmÈË� °�È­Òã	Óº°�	 Ò ¹ºm�º¯«Ë�
äº°�	 ¯ËÏ�ã	�È�ºm �~ }ºÓ�¯ºã«� sÈ ÓË°��Ëä äº�
��ãË °äºÓ�Ò¯ºmÈÓ© äº��ãÒ �º¯ÒÏºÓ�Èã	Óº�º ¹Ë�
¯ËäË�ËÓÒ«� vãËÎËÓÒË ÏÈ �mºä m ¹¯º�Ë°°Ë }ºÓ��
¯ºã« º°��Ë°�mã«Ë�°« ¹¯Ò ¹ºäº�Ò °Ò°�Ëä© ãÈÏË¯�
Óº�º °ãËÎËÓÒ« ÏÈ mÈãÒ}ºä �°ÒãËÓÒ« °mÈ¯Óº�º �mÈ
ÓÈ ­ÈÏË ¹¯ºä©�ãËÓÓº�º }ºä¹	
�Ë¯È� ¯ÈÏ¯È­º�ÈÓ�
Óº® m jwv Òä� p� |� �È�ºÓÈ sks�� { °º°�Èm
°Ò°�Ëä© ãÈÏË¯Óº�º °ãËÎËÓÒ« m²º�«��

º¹�Ò}º�ªãË}�¯ºÓÓ©Ë °ËÓ°º¯Ó©Ë ­ãº}Ò� �°�ÈÓºm�
ãËÓÓ©Ë ÓÈ äº��ã«² ¹º¹Ë¯Ë�Óº�º ¹Ë¯ËäË�ËÓÒ« °
È}�°�Ò�Ë°}ÒäÒ ­ãº}ÈäÒ�

¹¯ºä©�ãËÓÓ©® }ºä¹	
�Ë¯ ° äº��ã«äÒ È¹¹È�
¯È�Óº® º­¯È­º�}Ò mÒ�ËºÒÓÁº¯äÈ�ÒÒ Ò �ÒÁ¯ºmº�º
mmº�ÈÜm©mº�È ÒÓÁº¯äÈ�ÒÒ�

�°�¯º®°�mº º�º­¯ÈÎËÓÒ« ÒÓÁº¯äÈ�ÒÒ�
¹¯º�¯ÈääÓºË º­Ë°¹Ë�ËÓÒË�
�¹¯ÈmãËÓÒË m°ËäÒ }ºä¹ºÓËÓ�ÈäÒ �°�ÈÓºm}Ò

º°��Ë°�mã«Ë�°« }ºÓ�¯ºããË¯ºä 6LPDWLF 6������ sÈ
äº��ã«² �º¯ÒÏºÓ�Èã	Óº�º ¹Ë¯ËäË�ËÓÒ« °äºÓ�Ò¯º�
mÈÓ© È}�°�Ò�Ë°}ÒË ­ãº}Ò ° �~ �ºãºm}ÈäÒ� °º°�
�º«�ÒäÒ ÒÏ °ºº�mË�°�m�
�Ë�º �w� Ò �°�¯º®°�mÈ
Ë�º ÏÈ}¯Ë¹ãËÓÒ« Ò º¯ÒËÓ�È�ÒÒ� zÈÎ�È« �~ �ºãºm}È
ÒäËË� °mº® ¹ÓËmäÈ�Ò�Ë°}Ò® ¹¯Òmº� ¹º��ËäÈ Ò
º¹�°}ÈÓÒ«� º­Ë°¹Ë�ÒmÈ
�Ò® ÓÈ�ËÎÓ©® ¹¯ÒÎÒä }
¹ºmË¯²Óº°�Ò �¯�­©� z¯ºäË �º�º� ÓÈ äº��ã«² �º�
¯ÒÏºÓ�Èã	Óº�º ¹Ë¯ËäË�ËÓÒ« �°�ÈÓºmãËÓ© ¯��Ó©Ë
¹¯Òmº�© �ã« ¯Ë��ãÒ¯ºm}Ò ¯È°°�º«ÓÒ« äËÎ�� �~
�ºãºm}ÈäÒ ¹¯Ò ÓÈ°�¯º®}Ë� �°�ÈÓºm}È �}ºä¹ãË}�
�ºmÈÓÈ �È��Ò}ºä ¹��Ò� }¯È°}ºº�äË��Ò}ÈäÒ �ËÁË}�
�ºm� �°�¯º®°�mºä ¹¯Ë�mÈ¯Ò�Ëã	Óº�º °äÈ�ÒmÈÓÒ«�

cÒ°� �� v�¯�}��¯ÓÈ« °²ËäÈ �°�ÈÓºm}Ò sz��� �ã« k�~z °mÈ¯Ó©² �mºm �¯�­ ∅ ���…���� ää� �Û �Ë²Óºãº�Ò�Ë°}Ò® È�¯Ë�È� k�~z�

� Û �}ÈÁ °Òãºmº®� � Û �}ÈÁ �¹¯ÈmãËÓÒ«� � Û äÓº�º}ÈÓÈã	ÓÈ« �~ È¹¹È¯È��¯È ½jÓ�¯º°}º¹�������� � Û ¹�ã	� �¹¯ÈmãËÓÒ« °

�ËãËäºÓÒ�º¯ºä� � Û }ºÓ�¯ºãÒ¯�Ëä©Ë �¯�­©� � Û �¯ÈÓ°¹º¯�ÓÈ« �ËãËÎ}È

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



iã« }ÈÎ�º�º }¯È°}ºº�äË��Ò}È Ò°¹ºã	Ï�Ë�°« mÓË��
Ó«« ÒÓ�ÒmÒ��Èã	ÓÈ« Ëä}º°�	 ° }¯È°}º®� ÓÈ²º�«�
�È«°« ¹º� �ÈmãËÓÒËä�

|­ÓÈ¯�ÎËÓÒË �ËÁË}�ºm� º­¯È­º�}� �ÈÓÓ©² }ºÓ�
�¯ºã«� ¯Ë�Ò°�¯È�Ò
 ¯ËÏ�ã	�È�ºm }ÈãÒ­¯ºm}Ò �°�
�ÈÓºm}Ò º­Ë°¹Ë�ÒmÈË� äÓº�º}ÈÓÈã	Ó©® �~ �ËÁË}�
�º°}º¹ °Ë¯ÒÒ js�c|vz|�
 ° �¹¯Èmã«
�Òä m©�
�Ò°ãÒ�Ëã	Ó©ä }ºä¹ãË}°ºä ÓÈ ­ÈÏË ¹¯ºä©�ãËÓÓº�º
}ºä¹	
�Ë¯È ° ¯ÈÏmÒ�º® °�¯�}��¯º® º­äËÓÈ ° �¯��
�ÒäÒ °º°�Èmã«
�ÒäÒ �°�ÈÓºm}Ò� {°« È¹¹È¯È��¯È
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Ijb mevljZa\mdh\hf dhgljhe_ lhgdhkl_gguo ba^_ebc kms_kl\_ggh_ agZq_gb_ bf__l kha^Zgb_ lZdbo mkeh\bc ^ey

gZkljhcdb _]h iZjZf_ljh\� dhlhju_ gZb[he__ ihegh hlh[jZ`Zxl hkh[_gghklb ijh\_^_gby dhgljhey gZ j_Zevghf

h[t_dl_� b ijb wlhf fZdkbfZevgh mijhsZxl ijhp_kk ih^]hlh\db d g_fm� Ijb\_^_gh l_hj_lbq_kdh_ h[hkgh\Zgb_

i_j_oh^Z hl gZkljhcdb ij_^_evghc qm\kl\bl_evghklb ih aZjm[dZf d gZkljhcd_ ih ^\m]jZgguf m]eZf wlZehgh\�

Ijh\_^_gZ wdki_jbf_glZevgZy ijh\_jdZ ihemq_gguo l_hj_lbq_kdbo \u\h^h\� jZajZ[hlZgu j_dhf_g^Zpbb� hij_^_�

eyxsb_ mkeh\by lZdh]h i_j_oh^Z�

$W XOWUDVRQLF WHVWLQJ RI WKLQ�ZDOO SURGXFWV� LW LV HVVHQWLDO WR GHYHORS VXFK FRQGLWLRQV IRU DGMXVWPHQW RI LWV SDUDPHWHUV� ZKLFK
UHSUHVHQW LQ WKH PRVW FRPSOHWH PDQQHU WKH IHDWXUHV RI SHUIRUPLQJ WKH WHVWLQJ RQ D UHDO REMHFW� ZKLOH VLPSOLI\LQJ DV IDU DV
SRVVLEOH WKH SURFHVV RI SUHSDUDWLRQ IRU LW� $ WKHRUHWLFDO VXEVWDQWLDWLRQ LV JLYHQ RI WUDQVLWLRQ IURP DGMXVWPHQW RI OLPLW VHQVLWLYLW\
E\ EHQFKPDUNV WR DGMXVWPHQW E\ GLKHGUDO DQJOHV RI WKH VWDQGDUGV� $Q H[SHULPHQWDO YHULILFDWLRQ LV FRQGXFWHG RI WKH GHULYHG
WKHRUHWLFDO LQIHUHQFHV� DQG UHFRPPHQGDWLRQ DUH GHYHORSHG ZKLFK GHWHUPLQH WKH FRQGLWLRQV IRU VXFK D WUDQVLWLRQ�
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ÁÈ}�º¯ºä ¹¯Ò ÏÈäËÓË º�¯ÈÎÈ�ËãË® º�Óº�º �Ò¹È �¯��
�Òä�

{©mº�©

�ºã��ËÓÈ Áº¯ä�ãÈ Ò º¹Ò°ÈÓ äË²ÈÓÒÏä ¹Ë¯Ë²º�È
º� ÓÈ°�¯º®}Ò ��m°�mÒ�Ëã	Óº°�Ò �~ ° Ò°¹ºã	ÏºmÈ�
ÓÒËä ÏÈ¯�­º} } ÓÈ°�¯º®}Ë ¹º �m��¯ÈÓÓ©ä ��ãÈä
¯È­º�Ò² ª�ÈãºÓºm�

�ºã��ËÓ© ¹¯Ò­º¯Ó©Ë ¹º¹¯Èm}Ò �ã« ¹¯Ëº­¯È�
ÏºmÈ�ËãË® ���������Å�l���� Ò ���������Å�l�����
}º�º¯©Ë äºÎÓº ¹¯ÒäËÓÒ�	 �ã« ��º�ÓËÓÒ« ÏÓÈ�ËÓÒ®
Èä¹ãÒ��� °Ò�ÓÈãºm ¹¯Ò º°��Ë°�mãËÓÒÒ ¹Ë¯Ë²º�È
º� ÏÈ¯�­}Ò } �m��¯ÈÓÓºä� ��ã��

iã« �º�º� ��º­© ÒäË�	 mºÏäºÎÓº°�	 ÒÏ��Ò�	 °º�
¹º°�ÈmÒäº°�	 ¯ËÏ�ã	�È�ºm� ¹ºã��ËÓÓ©² ° ¹¯ÒäËÓË�
ÓÒËä ¯ÈÏÓ©² ª�ÈãºÓºm º�ÒÓÈ}ºmº® �ºã�ÒÓ©�
äÈ¯}º® °�ÈãÒ Ò ¯ÈÏäË¯ºä ÏÈ¯�­º}� äË�¯ºãº�Ò�Ë°}Òä
¹º�¯ÈÏ�ËãËÓÒ«ä ÓËº­²º�Òäº ¹¯ºmË°�Ò ÒÏäË¯ËÓÒ«
Èä¹ãÒ��� °Ò�ÓÈãºm º� ª�Ò² ÏÈ¯�­º} ¹¯Ò º�ÒÓÈ}ºmºä
ÏÓÈ�ËÓÒÒ º¹º¯Óº�º �¯ºmÓ« Ò °�ËãÈ�	 º­º­�ËÓÒË ¹º�
ã��ËÓÓ©² ¯ËÏ�ã	�È�ºm�

�� p¯äºãºm j� s� | m©­º¯Ë °¹º°º­È ÓÈ°�¯º®}Ò ¹¯Ò }ºÓ�¯ºãË
�ºÓ}Ò² °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �� iËÁË}�º°}º¹Ò«� Û �����
Û ¢ �� Û v� ��Ü���

�� |� ¢ ��� ¡i���� |°ÓºmÓ©Ë ¹ºãºÎËÓÒ« ¹º �ã	�¯ÈÏm�}º�
mº® �ËÁË}�º°}º¹ÒÒ °mÈ¯Ó©² °ºË�ÒÓËÓÒ® }º�ãºÈ�¯Ë�È�ºm Ò
�¯�­º¹¯ºmº�ºm �wv� Û l�� ¡sjj�lkb� �����

�� p¯äºãºm j� s� �º�¯Ë�Óº°�	 ÒÏäË¯ËÓÒ« }ºº¯�ÒÓÈ� �ËÁË}�
�ºm ¹º� mãÒ«ÓÒËä ÓË°�È­Òã	Óº°�Ò È}�°�Ò�Ë°}º�º }ºÓ�È}�È
�� iËÁË}�º°}º¹Ò«� Û ����� Û ¢ ��� Û v� �Ü��

�� vÈ¹¯©}ÒÓ v� k�� zºã­ÒÓ j� r�� {ºã}ºm �� k� | ¹¯ÒäË�
ÓËÓÒÒ �m��¯ÈÓÓ©² ��ãºm ¯È­º�Ò² ª�ÈãºÓºm �ã« ÓÈ°�¯º®}Ò
��m°�mÒ�Ëã	Óº°�Ò �ã	�¯ÈÏm�}ºmº�º }ºÓ�¯ºã« °�Èã	Ó©² ÒÏ�
�ËãÒ® ° äÈãº® �ºã�ÒÓº® °�ËÓ}Ò �� v­� �º}ã� °Ëä��m©°��
½vºm¯ËäËÓÓ©Ë �Ë²Óºãº�ÒÒ Ò ¹¯Ò­º¯© ÓË¯ÈÏ¯��È
�Ë�º
}ºÓ�¯ºã« Ò �Ë²ÓÒ�Ë°}º® �ÒÈ�Óº°�Ò}Ò�� Û tÈ¯	}ºm� ��Ü
���������� ��

�� p¯äºãºm j� s� �Ëº¯Ò« Ò ¹¯È}�Ò}È �ã	�¯ÈÏm�}ºmº�º }ºÓ��
¯ºã«� Û l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� �c ������ �Ë²Ó��ÓÒ® ¯Ë�ãÈäËÓ�� �ã	�¯ÈÏm�}ºmÈ �ËÁË}�º°�
}º¹�« ÏmÈ¯ÓÒ² Ï�¼�ÓÈÓ	 }º�ãºÈ�¯Ë�È��m� �¯�­º¹¯ºmº��m � ¹º�
°��ÒÓ� |°ÓºmÓ� ¹ºãºÎËÓÓ«� Û zÒ�m� ����� Û ��� °�
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�� �skw �����Ü��� �ÓÒÁÒ�Ò¯ºmÈÓÓ©Ë äË�º�Ò}Ò }ºÓ�¯ºã«
º°ÓºmÓ©² äÈ�Ë¯ÒÈãºm �¹ºã�ÁÈ­¯Ò}È�ºm�� °mÈ¯Ó©² °ºË�Ò�
ÓËÓÒ® Ò ÓÈ¹ãÈmº} º­º¯��ºmÈÓÒ« È�ºäÓ©² ªÓË¯�Ë�Ò�Ë°}Ò²
�°�ÈÓºmº}� �ã	�¯ÈÏm�}ºmº® }ºÓ�¯ºã	�  È°�	 ,, ��
¡sjjk�ºäÒÓÁº¯ä� ����� Û ��� °�

�� lË�º�© È}�°�Ò�Ë°}º�º }ºÓ�¯ºã« äË�Èããºm � s� �� kãË�
�ÒÓ� {� p� rËã©®� k� t� {º¹Òã}ÒÓ Ò �¯� Û l�� lÈ�Ò�
Óº°�¯ºËÓÒË� ����� Û ��� °�

�� r�ãº}�¯ ´� �� k}�°�Ò�ÓÒ® }ºÓ�¯ºã	� Û zÒ�m� {Ò��mº
z�´� ����� Û ��� °�

��� ~È¹ãº�ÒÓ°}Ò® j� k�� cÈ�	}º {� j� j°°ãË�ºmÈÓÒË ¹È¯È�
äË�¯ºm ¹	ËÏº¹¯Ëº­¯ÈÏºmÈ�ËãË® �ã« �ã	�¯ÈÏm�}ºmº�º }ºÓ��

¯ºã« °mÈ¯Ó©² °ºË�ÒÓËÓÒ® äÈã©² �ºã�ÒÓ �� sË¯ÈÏ¯���
}ºÓ�¯ºã	� Û ����� Û ¢ �� Û v� �Ü��

��� p¯äºãºm j� s� zºÓ�¯ºã	 �ã	�¯ÈÏm�}ºä �}¯È�}Ò® °¹¯Èmº��
ÓÒ}�� Û l�� s�| ¡sjj�lkb� ����� Û �� °�

��� p¯äºãºm j� s� |�¯ÈÎËÓÒË ¹º¹Ë¯Ë�Ó©² mºãÓ º� ¹¯«äº�º
�m��¯ÈÓÓº�º ��ãÈ �� iËÁË}�º°}º¹Ò«� Û ����� Û ¢ ���
Û v� �Ü��

��� p¯äºãºm j� s�� zÒ«�}ÒÓ i� {� w}°¹Ë¯ÒäËÓ�Èã	ÓÈ« ¹¯º�
mË¯}È }ºªÁÁÒ�ÒËÓ�È ¹¯ºÏ¯È�Óº°�Ò �� �Èä ÎË� Û �����
Û ¢ �� Û v� �Ü��
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¢ÉÝ ÑÕ¾ÏÐÆÝ À ÈÌËÒÃÎÃËÔÆÆ ÍÎÆÁÉ¾Ö¾ÜÐÏÝ ÎÑÈÌÀÌÂÆÐÃÉÆ ÍÎÃÂÍÎÆÝÐÆÇ� ÏÀÝÅ¾ËËÙÃ Ï Ì¿ÃÏÍÃÕÃËÆÃÊ

È¾ÕÃÏÐÀ¾ Æ ÏÃÎÐÆÒÆÈ¾ÔÆÃÇ ÀÙÍÑÏÈ¾ÃÊÌÇ ÍÎÌÂÑÈÔÆÆ� ÐÃÓËÆÕÃÏÈÆÃ ÂÆÎÃÈÐÌÎ¾� ÁÉ¾ÀËÙÃ ÆËÄÃËÃÎÙ�

Å¾Ê�ÂÆÎÃÈÐÌÎ¾ ÍÌ È¾ÕÃÏÐÀÑ� ÁÉ¾ÀËÙÃ ÊÃÓ¾ËÆÈÆ� ÎÑÈÌÀÌÂÆÐÃÉÆ ÍÌÂÎ¾ÅÂÃÉÃËÆÇ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐ�

ÎÌÉÝ� Ë¾Õ¾ÉÚËÆÈÆ ´¥©� ¬°¨� ÏÉÑÄ¿Ù ÊÃÐ¾ÉÉÌÀ Æ Ð� Â�� ¾ Ð¾ÈÄÃ ÀÏÃ ÉÆÔ¾� Å¾ÆËÐÃÎÃÏÌÀ¾ËËÙÃ À ÑÏÌÀÃÎ�

ÖÃËÏÐÀÌÀ¾ËÆÆ ÒÑËÈÔÆÌËÆÎÌÀ¾ËÆÝ ÏÆÏÐÃÊÙ Ì¿ÃÏÍÃÕÃËÆÝ È¾ÕÃÏÐÀ¾� À Õ¾ÏÐËÌÏÐÆ ÃÃ ÏÌÏÐ¾ÀËÌÇ Õ¾ÏÐÆ x

ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ�

´ÃÉÚ ÈÌËÒÃÎÃËÔÆÆ x ÌÍÎÃÂÃÉÃËÆÃ Ë¾Æ¿ÌÉÃÃ ÛÒÒÃÈÐÆÀËÙÓ ÍÑÐÃÇ Î¾ÅÀÆÐÆÝ ÏÉÑÄ¿ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ

ÈÌËÐÎÌÉÝ È¾ÕÃÏÐÀ¾ Ë¾ ÍÎÌÊÙÖÉÃËËÌÊ ÍÎÃÂÍÎÆÝÐÆÆ À ÏÌÀÎÃÊÃËËÙÓ ÑÏÉÌÀÆÝÓ�  ÙÎ¾¿ÌÐ¾ËËÙÃ Ë¾ ÈÌË�

ÒÃÎÃËÔÆÆ ÍÌÂÓÌÂÙ È ÍÌÏÐÎÌÃËÆÜ ÏÉÑÄ¿ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ È¾ÕÃÏÐÀ¾ Æ ÆÓ ÊÃÏÐÌ À ÏÆÏÐÃÊ¾Ó

ÑÍÎ¾ÀÉÃËÆÝ È¾ÕÃÏÐÀÌÊ ÍÌÅÀÌÉÝÐ Î¾ÅÎ¾¿ÌÐ¾ÐÚ ÛÒÒÃÈÐÆÀËÑÜ ÏÐÎ¾ÐÃÁÆÜ ÃÃ Î¾ÅÀÆÐÆÝ Æ ÌÍÐÆÊÆÅÆÎÌÀ¾ÐÚ

Å¾ÐÎ¾ÐÙ Ë¾ ÒÑËÈÔÆÌËÆÎÌÀ¾ËÆÃ Æ ÐÃÓËÆÕÃÏÈÌÃ ÍÃÎÃÀÌÌÎÑÄÃËÆÃ�

°ÃÊ¾ÐÆÈ¾ ÈÌËÒÃÎÃËÔÆÆ�

� |­�ÒË mº¹¯º°© ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã« }È�Ë°�mÈ Ò °Ë¯�ÒÁÒ}È�ÒÒ ¹¯º��}�ÒÒ
� sº¯äÈ�ÒmÓº��Ë²ÓÒ�Ë°}ºË º­Ë°¹Ë�ËÓÒË �Ë«�Ëã	Óº°�Ò °ã�Î­ sz
� �¯Ò­º¯ÓºË º°ÓÈ�ËÓÒË ãÈ­º¯È�º¯Ò® sz
� {º¹¯º°© ¹º��º�ºm}Ò Ò È��Ë°�È�ÒÒ °¹Ë�ÒÈãÒ°�ºm� È}}¯Ë�Ò�È�Ò« ¹º�¯ÈÏ�ËãËÓÒ® sz

¢ÉÝ ÀÈÉÜÕÃËÆÆ ÂÌÈÉ¾Â¾ À ÍÎÌÁÎ¾ÊÊÑ ÈÌËÒÃÎÃËÔÆÆ Æ ÎÃÁÆÏÐÎ¾ÔÆÆ ÑÕ¾ÏÐËÆÈÌÀ ËÃÌ¿ÓÌÂÆÊÌ ÂÌ �

ÒÃÀÎ¾ÉÝ ���� Á� ÀÙÏÉ¾ÐÚ ÐÃÅÆÏÙ ÂÌÈÉ¾Â¾ Ì¿ØÃÊÌÊ ÂÌ � ÍÃÕ¾ÐËÌÇ ÏÐÎ� Æ Å¾ÝÀÈÑ ÍÌ ¾ÂÎÃÏÑ�«­² �¢Æ¾Á�

ËÌÏÐÆÕÃÏÈÆÃ ÍÎÆ¿ÌÎÙ�� ������ Á� ¨ÆÃÀ� ¾�Ý �� ÆÉÆ (�PDLO� NR]LQ#QGW�XD�FRP� ¢ÉÝ ÂÌÈÉ¾ÂÕÆÈÌÀ

Æ ÏÌÍÎÌÀÌÄÂ¾Ü×ÆÓ ÉÆÔ ÍÎÃÂÑÏÊÌÐÎÃË¾ ÏÈÆÂÈ¾�

¬¿Î¾×¾ÃÊ ¾ÖÃÀËÆÊ¾ËÆÃ� ÕÐÌ ÂÉÝ ÍÎÌÀÃÂÃËÆÝ ÈÌËÒÃÎÃËÔÆÆ ÀÙ¿Î¾ËÙ Â¾ÐÙ� ÏÀÝÅ¾ËËÙÃ ÏÊ¾ÇÏÈÆÊÆ

ÍÎ¾ÅÂËÆÈ¾ÊÆ� ÕÐÌ ÍÌÅÀÌÉÆÐ ÊÆËÆÊÆÅÆÎÌÀ¾ÐÚ ÍÌÐÃÎÆ Î¾¿ÌÕÃÁÌ ÀÎÃÊÃËÆ Æ ÌÐÌÎÀ¾ÐÚÏÝ ÌÐ ËÃÌÐÉÌÄËÙÓ

Ì¿ÝÅ¾ËËÌÏÐÃÇ�

rÐ ÐÒÅÂÏÊÉÂØÊÐÏÏÝÎ ÄÐÑÒÐÓÂÎ� ÌÂÓÂàÛÊÎÓÁ ÑÒÐÄÇÆÇÏÊÁ ÌÐÏÖÇÒÇÏØÊÊ� ÐÃÒÂÛÂÔÞÓÁ Ì
mÐÉÊÏÕ cÍÇÌÓÂÏÆÒÕ pÊÌÐÍÂÇÄÊÙÕ�

ÉÂÎ� ÆÊÒÇÌÔÐÒÂ prw ªgÊÂÅÏÐÓÔÊÙÇÓÌÊÇ ÑÒÊÃÐÒÝ«� ÔÇÍ�ÖÂÌÓ� ����
 ��� �� �� ÊÍÊ ÔÇÍ�� ����
 ��� �� ���

rÐÆÒÐÃÏÂÁ ÊÏÖÐÒÎÂØÊÁ ÑÐ ÎÇÒÇ ÇÇ ÑÐÓÔÕÑÍÇÏÊÁ ÃÕÆÇÔ ÒÂÉÎÇÛÂÔÞÓÁ ÏÂ ÄßÃ�ÓÂËÔÇ� [[[�RHX�YE�GSQ�
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{� �� chrk �z

IjhZgZebabjh\Zgu bgkljmf_glZevgu_ ih]j_rghklb nZah\uo \boj_lhdh\uo baf_jbl_e_c m^_evghc we_dljbq_kdhc

ijh\h^bfhklb �MWI� mjZ\gh\_rb\Zxs_]h qZklhlgh]h ij_h[jZah\Zgby ijb ke_^ys_f b jZa\_jlu\Zxs_f kihkh[Zo

mjZ\gh\_rb\Zgby�IhdZaZgh� qlh bo hkgh\guf bklhqgbdhf y\ey_lky g_b^_glbqghklvnZah\uo oZjZdl_jbklbd dZgZeh\
ij_h[jZah\Zgby baf_jbl_evgh]h b hihjgh]h kb]gZeh\� MklZgh\e_gh� qlh k m\_ebq_gb_f qm\kl\bl_evghklb nZau j_�
amevlbjmxs_]h gZijy`_gby gZ \uoh^_ kbkl_fu ©\boj_lhdh\uc ij_h[jZah\Zl_ev �<LI� ² dhfi_gkZlhjª d MWI

\ebygb_ bgkljmf_glZevguo ih]j_rghkl_c gZ lhqghklv baf_j_gby mf_gvrZ_lky� Bkke_^h\ZgZ ^bgZfbq_kdZy ih]�

j_rghklv nZah\uo \boj_lhdh\uo baf_jbl_e_c MWI jZa\_jlu\Zxs_]h qZklhlgh]h ij_h[jZah\Zgby b hij_^_e_gu

lj_[h\Zgby d kdhjhklb baf_g_gby lhdZ \ha[m`^_gby <LI bkoh^y ba ij_^_evgh ^himklbfh]h agZq_gby ^Zgghc ih]�

j_rghklb�

$QDO\]HG DUH WKH LQVWUXPHQWDO HUURUV RI SKDVH HGG\ FXUUHQW PHDVXUHPHQW LQVWUXPHQWV RI VSHFLILF HOHFWULF FRQGXFWLYLW\ �6(&�

RI EDODQFLQJ IUHTXHQF\ FRQYHUVLRQ ZLWK WKH IROORZLQJ DQG GHSOR\LQJ EDODQFLQJ PHWKRG� ,W LV VKRZQ WKDW WKHLU PDLQ VRXUFH

LQ WKH QRQ�LGHQWLFDO QDWXUH RI SKDVH FKDUDFWHULVWLFV RI WKH FKDQQHOV RI PHDVXUHPHQW DQG UHIHUHQFH VLJQDO FRQYHUVLRQ� ,W LV

HVWDEOLVKHG WKDW WKH LQIOXHQFH RI LQVWUXPHQW HUURUV RQ PHDVXUHPHQW DFFXUDF\ LV UHGXFHG ZLWK LQFUHDVH RI WKH VHQVLWLYLW\ RI

WKH UHVXOWLQJ VWUHVV SKDVH DW WKH RXWSXW RI MHGG\ FXUUHQW FRQYHUWHU �('&� P FRPSHQVDWRUN V\VWHP WR 6(&� '\QDPLF HUURU

RI SKDVH HGG\ FXUUHQW PHDVXUHPHQW LQVWUXPHQWV IRU 6(& RI D GHSOR\LQJ IUHTXHQF\ FRQYHUVLRQ ZDV VWXGLHG DQG UHTXLUHPHQWV

WR WKH UDWH RI FKDQJH RI ('& H[FLWDWLRQ FXUUHQW DUH GHWHUPLQHG� SURFHHGLQJ IURP WKH OLPLW DGPLVVLEOH YDOXH RI WKLV HUURU�

{ ¹¯È}�Ò}Ë mÒ²¯Ë�º}ºmº® °�¯�}��¯º°}º¹ÒÒ �Ò¯º�
}ºË ¹¯ÒäËÓËÓÒË ¹ºã��ÒãÒ ÁÈÏºm©Ë ÒÏäË¯Ò�ËãÒ

��Ëã	Óº® ªãË}�¯Ò�Ë°}º® ¹¯ºmº�Òäº°�Ò ��w�� >�Ü

�@� { º°ÓºmÓºä ºÓÒ º�Óº°«�°« } ¹¯Ò­º¯Èä ¹¯«äº�º
¹¯Ëº­¯ÈÏºmÈÓÒ«� �¯Ò º�Óº°Ò�Ëã	Óº® ¹¯º°�º�Ë Ò²

º°ÓºmÓº® ÓË�º°�È�º} Û ª�º ÓËãÒÓË®Óº°�	 �}Èã©�

��º °��Ë°�mËÓÓº �°ãºÎÓ«Ë� ¹¯Ë�°�ÈmãËÓÒË ¯ËÏ�ã	�

�È�ºm ÒÏäË¯ËÓÒ« m �ÒÁ¯ºmºä mÒ�Ë� ¹º�ºä� ��º

�¯Ë­�Ë� ¹¯ÒäËÓËÓÒ« °¹Ë�ÒÈã	Ó©² Á�Ó}�ÒºÓÈã	Ó©²

¹¯Ëº­¯ÈÏºmÈ�ËãË®� { �ºÎË m¯Ëä« ÒÏmË°�Ó© ÁÈÏºm©Ë

mÒ²¯Ë�º}ºm©Ë ÒÏäË¯Ò�ËãÒ �w� ° �È°�º�Ó©ä �¯Èm�

ÓºmË�ÒmÈ
�Òä ¹¯Ëº­¯ÈÏºmÈÓÒËä� ãÒ�ËÓÓ©Ë ª�º�º
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äº�º ÏÓÈ�ËÓÒ«� Ë°ãÒ °}º¯º°�	 ÒÏäËÓËÓÒ« ¹Ë¯Òº�È
ÓÈ¹¯«ÎËÓÒ« �z  ��ºmãË�mº¯«Ë� °ãË��
�Ëä� �°�
ãºmÒ
�

9
7

≤
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�
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�º¹7PLQ

∆WÏ
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��Ë �δ
�
σ�

�º¹ Û ¹¯Ë�Ëã	Óº �º¹�°�ÒäºË ÏÓÈ�ËÓÒË
�ÒÓÈäÒ�Ë°}º® ¹º�¯Ë�Óº°�Ò ÒÏäË¯ËÓÒ« �w�� 7PLQ

Û äÒÓÒäÈã	ÓºË ÏÓÈ�ËÓÒË ¹Ë¯Òº�È ÓÈ¹¯«ÎËÓÒ«
�z �

jÏ m©¯ÈÎËÓÒ® ��� Ò ���� °ãË��Ë�� ��º ¹º�¯Ë��

Óº°�	
 δ�σ äºÎÓº ¹¯ËÓË­¯Ë�	 m �ºä °ã��ÈË� Ë°ãÒ
m©²º�ÓºË ÓÈ¹¯«ÎËÓÒË �z  «mã«Ë�°« }mÈÏÒ�È¯äº�
ÓÒ�Ë°}Òä Ò Ë�º °º°Ë�ÓÒË ¹Ë¯Òº�© ¹¯È}�Ò�Ë°}Ò ¯Èm�

Ó©� �È}� ¹¯Ò ∆W
Ï
� 7 �ÒÓÈäÒ�Ë°}È« ¹º�¯Ë�Óº°�	

ÓË ¹¯Ëm©�ÈË� ��� �� Ë°ãÒ º�Óº°Ò�Ëã	Ó©Ë ÒÏäËÓËÓÒ«
°º°Ë�ÓÒ² ¹Ë¯Òº�ºm ÓË ¹¯Ëm©�È
� ������ p°ãÒ ÎË

∆W
Ï
! 7� �º �}ÈÏÈÓÓ©Ë ÒÏäËÓËÓÒ« �ºãÎÓ© ­©�	 Ë�Ë

äËÓ	�Ë� w�º m ÒÏmË°�Óº® °�Ë¹ËÓÒ º�¯ÈÓÒ�ÒmÈË� ­©°�
�¯º�Ë®°�mÒË ¯È°°äÈ�¯ÒmÈËäº�º �°�¯º®°�mÈ� º°º­ËÓ�
Óº ÓÈ ÓÒÏ}Ò² �È°�º�È² ÓÈ¹¯«ÎËÓÒ« �z  Ò ¹¯Ò
�Ò¯º}ºä �ÒÈ¹ÈÏºÓË ÒÏäË¯«Ëä©² ÏÓÈ�ËÓÒ® �w��

{©mº�©

�� kÓÈãÒÏ ÒÓ°�¯�äËÓ�Èã	Ó©² ¹º�¯Ë�Óº°�Ë® ÁÈÏº�
m©² mÒ²¯Ë�º}ºm©² ÒÏäË¯Ò�ËãË® �w� �¯ÈmÓºmË�
�ÒmÈ
�Ë�º �È°�º�Óº�º ¹¯Ëº­¯ÈÏºmÈÓÒ« ¹º}ÈÏÈã�
��º ¹¯Ò °ãË�«�Ëä °¹º°º­Ë �¯ÈmÓºmË�ÒmÈÓÒ« º°�
ÓºmÓ©ä Ò°�º�ÓÒ}ºä ÒÓ°�¯�äËÓ�Èã	Óº® ¹º�¯Ë�Óº°�
�Ò ÒÏäË¯ËÓÒ« �w� «mã«Ë�°« ¹º�¯Ë�Óº°�	 °�È­Ò�
ãÒÏÈ�ÒÒ ÁÈÏ© ¯ËÏ�ã	�Ò¯�
�Ë�º ÓÈ¹¯«ÎËÓÒ« ÓÈ
m©²º�Ë °Ò°�Ëä© ½{��Ü}ºä¹ËÓ°È�º¯�� { ÒÏäË¯Ò�
�Ëã«² �w� ° ¯ÈÏmË¯�©mÈ
�Òä °¹º°º­ºä �¯ÈmÓº�
mË�ÒmÈÓÒ« Ò°�º�ÓÒ}ºä ÒÓ°�¯�äËÓ�Èã	Óº® ¹º�¯Ë��
Óº°�Ò Ë°�	 ¹º�¯Ë�Óº°�	 ÁÒ}°È�ÒÒ äºäËÓ�È� }º��È
ÁÈÏÈ ª�º�º ÓÈ¹¯«ÎËÓÒ« ¯ÈmÓÈ ÓºäÒÓÈã	Óºä� ÏÓÈ�
�ËÓÒ
� |°ÓºmÓº® °º°�Èmã«
�Ë® �}ÈÏÈÓÓ©² ¹º��
¯Ë�Óº°�Ë® «mã«Ë�°« ÓËÒ�ËÓ�Ò�Óº°�	 ÁÈÏºm©² ²È�
¯È}�Ë¯Ò°�Ò} }ÈÓÈãºm ¹¯Ëº­¯ÈÏºmÈÓÒ« ÒÏäË¯Ò�Ëã	�
Óº�º �¯ËÏ�ã	�Ò¯�
�ËË ÓÈ¹¯«ÎËÓÒË ÓÈ m©²º�Ë °Ò°�
�Ëä© ½{��Ü}ºä¹ËÓ°È�º¯� Ò º¹º¯Óº�º ÓÈ¹¯«ÎËÓÒ®�

�� �°�ÈÓºmãËÓº� ��º ª�Ò ¹º�¯Ë�Óº°�Ò ÏÈmÒ°«�
º� ¯ËÎÒäÈ }ºä¹ËÓ°È�ÒÒ º°�È�º�Óº�º ÓÈ¹¯«ÎËÓÒ«
{�� Ò �äËÓ	�È
�°« ° �mËãÒ�ËÓÒËä ��m°�mÒ�Ëã	�
Óº°�Ò ÁÈÏ© ¯ËÏ�ã	�Ò¯�
�Ë�º ÓÈ¹¯«ÎËÓÒ« ÓÈ m©�
²º�Ë °Ò°�Ëä© ½{���}ºä¹ËÓ°È�º¯� } �w��

�� sÈ º°ÓºmË Ò°°ãË�ºmÈÓÒ« �ÒÓÈäÒ�Ë°}º® ¹º��
¯Ë�Óº°�Ò ÁÈÏºm©² mÒ²¯Ë�º}ºm©² ÒÏäË¯Ò�ËãË®
�w� ¯ÈÏmË¯�©mÈ
�Ë�º �È°�º�Óº�º ¹¯Ëº­¯ÈÏºmÈÓÒ«
º¹¯Ë�ËãËÓ© �¯Ë­ºmÈÓÒ« } °}º¯º°�Ò ÒÏäËÓËÓÒ« �º}È
mºÏ­�Î�ËÓÒ« {�� Ò°²º�« ÒÏ ¹¯Ë�Ëã	Óº �º¹�°�Ò�
äº�º ÏÓÈ�ËÓÒ« �ÈÓÓº® ¹º�¯Ë�Óº°�Ò�

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



�� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Ò �ÒÈ�Óº°�Ò}È� v¹¯Èm� � {� {�

zã
Ëm� n� c� vº°ÓÒÓ� {� s� nÒãÒ¹ºm Ò �¯� �� �º� ¯Ë��

{� {� zã
ËmÈ� Û l� � lÈ�ÒÓº°�¯ºËÓÒË� ����� Û �� °�

�� iº¯ºÁËËm k� ��� zÈÏÈäÈÓºm �� �� wãË}�¯ºäÈ�ÓÒ�ÓÈ« �Ë�

ÁË}�º°}º¹Ò«� Û l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� iº¯ºÁËËm k� ��� p¯�ºm c� p� nÒÏÒ�Ë°}ÒË º°Óºm© ªãË}�¯º�

äÈ�ÓÒ�Óº® °�¯�}��¯º°}º¹ÒÒ � |�m� ¯Ë�� c� �� tãË­º¹¯º°�

Û sºmº°Ò­Ò¯°}� sÈ�}È� vÒ­� º���ÓÒË� ����� Û ��� °�

�� y�¯ÈmËã	 n� k�� vº­ºãËm {� v� rË°}ºÓ�È}�Ó©Ë ÒÏäË¯ËÓÒ«
��Ëã	Óº�º °º¹¯º�ÒmãËÓÒ« äÈ�Ë¯ÒÈãºm ° ¹ºã��ËÓÒËä ¯Ë�

Ï�ã	�È�È m �ÒÁ¯ºmºä mÒ�Ë �� km�ºäË�¯Ò«� Û ����� Û

¢ �� Û v� ���Ü����

�� �º¯�ÒËÓ}º {� j�� c©­È��} {� ��� �Ë�Ë¯}º k� Ð� {ãÒ«ÓÒË
ÏÈÏº¯È ÓÈ �º�Óº°�	 ÁÈÏºm©² mÒ²¯Ë�º}ºm©² ÒÏäË¯Ò�ËãË®

��Ëã	Óº® ªãË}�¯Ò�Ë°}º® ¹¯ºmº�Òäº°�Ò �� �Ë²Ó� ªãË}�¯º�

�ÒÓÈäÒ}È� Û ����� Û ¢ �� Û v� ��Ü����

�� |¯ÓÈ�°}Ò® �� �� km�ºäÈ�Ò�Ë°}ÒË ÒÏäË¯ËÓÒ« Ò ¹¯Ò­º¯©�

Û zÒËm� {Ò�È �}ºãÈ� ����� Û ��� °�

�� �º¯�ÒËÓ}º {� j�� c©­È��} {� �� jÏäË¯Ò�Ëã	 }ºªÁÁÒ�ÒËÓ�
�È ÈÓÒÏº�¯º¹ÒÒ ��Ëã	Óº® ªãË}�¯Ò�Ë°}º® ¹¯ºmº�Òäº°�Ò ��

jÏäË¯Ò�Ëã	ÓÈ« �Ë²ÓÒ}È� Û ����� Û ¢ �� Û v� ��Ü���

�� k� °� ������ vvvc� lzj * ��5 ������ �°�¯º®°�mº �ã«

ÒÏäË¯ËÓÒ« ��Ëã	Óº�º °º¹¯º�ÒmãËÓÒ« ¹È¯ÈäÈ�ÓÒ�Ó©² Ò �Ò�

ÈäÈ�ÓÒ�Ó©² äÈ�Ë¯ÒÈãºm � n� k� y�¯ÈmËã	� {� v� vº­º�

ãËm� Û |¹�­ã� ��������� r
ã� ¢ ���

�� �È¯Ëm°}Ò² k� v�� iº¯ºÁËËm k� �� �¯Ò­º¯ �ã« ÒÏäË¯ËÓÒ«

��Ëã	Óº�º ªãË}�¯º°º¹¯º�ÒmãËÓÒ« ��ãË�¯ÈÁÒ�ºm©² äÈ�Ë¯Ò�

Èãºm �� iËÁË}�º°}º¹Ò«� Û ����� Û ¢ �� Û v� ���Ü

����

��� k� °� ������ vvvc� lzj� * ��5 ������ * �� 1 ������
�°�¯º®°�mº �ã« ÒÏäË¯ËÓÒ« ��Ëã	Óº�º °º¹¯º�ÒmãËÓÒ« ÓË�

äÈ�ÓÒ�Ó©² äÈ�Ë¯ÒÈãºm � k� Ð� �Ë�Ë¯}º� {� �� c©­È��}�

Û |¹�­ã� ��������� r
ã� ¢ ��

��� k� °� ������ vvvc� lzj� * ��1 ������ * �� 1 ������
�°�¯º®°�mº �ã« ÒÏäË¯ËÓÒ« ��Ëã	Óº® ªãË}�¯º¹¯ºmº�Óº°�Ò

ÓËäÈ�ÓÒ�Ó©² äÈ�Ë¯ÒÈãºm � k� Ð��Ë�Ë¯}º� {� �� c©­È��}�

Û |¹�­ã� ��������� r
ã� ¢ ���
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«£®�¥®±¶�¼·£ª± ¨¬«°®¬©¼   £¨�°£®¦«�±®¡£
¯°�«£° ¬¬¬ �­®¦ª»¨¯­¬�

 ÙÏÐ¾ÀÌÕË¾Ý ÈÌÊÍ¾ËÆÝ ­®¦ª»¨¯­¬ �Í¾ÎÐËÃÎ ¿ÎÆÐ¾ËÏÈÌÇ ÀÙÏÐ¾ÀÌÕËÌÇ ÈÌÊÍ¾ËÆÆ ,7( *URXS 3LH�

Ë¾ÅË¾ÕÃË¾ ÌÒÆÔÆ¾ÉÚËÙÊ ÌÎÁ¾ËÆÅ¾ÐÌÎÌÊ ÀÙÏÐ¾ÀÈÆ �«ÃÎ¾ÅÎÑÖ¾Ü×ÆÇ ÈÌËÐÎÌÉÚ Æ ÂÆ¾ÁËÌÏÐÆÈ¾�� ÈÌÐÌÎ¾Ý

ÍÎÌÇÂÃÐ À £È¾ÐÃÎÆË¿ÑÎÁÃ ÌÂËÌÀÎÃÊÃËËÌ Ï ���Ç  ÏÃÎÌÏÏÆÇÏÈÌÇ Ë¾ÑÕËÌ�ÐÃÓËÆÕÃÏÈÌÇ ÈÌËÒÃÎÃËÔÆÃÇ�

ÍÌÏÀÝ×ÃËËÌÇ ����ÉÃÐÆÜ ÏÌ ÂËÝ ÎÌÄÂÃËÆÝ ªÆÓ¾ÆÉ¾ «ÆÈÌÉ¾ÃÀÆÕ¾ ªÆÓÃÃÀ¾ x ÕÉÃË¾�ÈÌÎÎÃÏÍÌËÂÃËÐ¾

�« ¯¯¯®� ÀÙÂ¾Ü×ÃÁÌÏÝ ÑÕÃËÌÁÌ À Ì¿É¾ÏÐÆ ÒÆÅÆÕÃÏÈÆÓ ÊÃÐÌÂÌÀ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ� ÌÂËÌÁÌ

ÆÅ ÌÏËÌÀ¾ÐÃÉÃÇ ¾È¾ÂÃÊÆÕÃÏÈÌÇ Ë¾ÑÈÆ Ë¾ ±Î¾ÉÃ� ¿ÌÉÃÃ ÍÝÐÆÂÃÏÝÐÆ ÉÃÐ ÀÌÅÁÉ¾ÀÉÝÀÖÃÁÌ¦ËÏÐÆÐÑÐÒÆÅÆÈÆ

ÊÃÐ¾ÉÉÌÀ ±Î¾ÉÚÏÈÌÁÌ ÌÐÂÃÉÃËÆÝ ®ÌÏÏÆÇÏÈÌÇ ¾È¾ÂÃÊÆÆ Ë¾ÑÈ�

 ÙÏÐ¾ÀÈ¾ 127 85$/ ÏÌÏÐÌÆÐÏÝ �w� ÏÃËÐÝ¿ÎÝ ���� Á�� À ±Î¾ÉÚÏÈÌÊ ÍÌÉÆÐÃÓËÆÕÃÏÈÌÊ ¦ËÏÐÆÐÑÐÃ ÍÎÆ

ÍÌÂÂÃÎÄÈÃ ±Î¾ÉÚÏÈÌÁÌ ÌÐÂÃÉÃËÆÝ ®ÌÏÏÆÇÏÈÌÇ ¾È¾ÂÃÊÆÆ Ë¾ÑÈ� ®ÌÏÏÆÇÏÈÌÁÌ Ì¿×ÃÏÐÀ¾ ÍÌ ËÃÎ¾ÅÎÑÖ¾�

Ü×ÃÊÑ ÈÌËÐÎÌÉÜ Æ ÐÃÓËÆÕÃÏÈÌÇ ÂÆ¾ÁËÌÏÐÆÈÃ� ­Î¾ÀÆÐÃÉÚÏÐÀ¾ ¯ÀÃÎÂÉÌÀÏÈÌÇ Ì¿É¾ÏÐÆ� «¾ÔÆÌË¾ÉÚËÌÇ

¾ÏÏÌÔÆ¾ÔÆÆ ÈÌËÐÎÌÉÝ Æ ÏÀ¾ÎÈÆ� ¦ËÏÐÆÐÑÐ¾ Ê¾ÖÆËÌÀÃÂÃËÆÝ ±Î¬ ®�«� ¦ËÏÐÆÐÑÐ¾ ÒÆÅÆÈÆ ÊÃÐ¾ÉÉÌÀ ±Î¬

®�« Æ ÂÎ�

¨ÌÊÍ¾ËÆÝ ­®¦ª»¨¯­¬ ¿ÙÉ¾ ÀÙ¿Î¾Ë¾ ËÃ ÏÉÑÕ¾ÇËÌ x ÑÄÃ � ÁÌÂ¾ ÌË¾ ÆÅÀÃÏÐË¾ ÍÎÌÒÃÏÏÆÌË¾É¾Ê

ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ Æ ÐÃÓËÆÕÃÏÈÌÇ ÂÆ¾ÁËÌÏÐÆÈÆ ÍÌ ÃÄÃÁÌÂËÌ ÍÎÌÀÌÂÆÊÌÇ À ªÌÏÈÀÃ ÀÙÏÐ¾ÀÈÃ

127 5866,$� ÈÌÐÌÎ¾Ý ÏÐ¾É¾ ÈÎÑÍËÃÇÖÆÊ À £ÀÎÌÍÃ ÏÌ¿ÙÐÆÃÊ� ÁÂÃ ÀÏÐÎÃÕ¾ÜÐÏÝ Î¾ÅÎ¾¿ÌÐÕÆÈÆ�

ÍÎÌÆÅÀÌÂÆÐÃÉÆ Æ ÍÌÏÐ¾À×ÆÈÆ ÏÎÃÂÏÐÀ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ Ï ÍÌÐÎÃ¿ÆÐÃÉÝÊÆ ÏÌ ÀÏÃÓ ÎÃÁÆÌËÌÀ

®ÌÏÏÆÆ Æ ÏÐÎ¾Ë ¯«¡ �À ���� ÁÌÂÑ ÀÙÏÐ¾ÀÈ¾ ÍÎÌÇÂÃÐ À ¯¨ �¬ÉÆÊÍÆÇÏÈÆÇ� Ï �� ÍÌ �� Ê¾Ý��

  Â¾ËËÙÇ ÊÌÊÃËÐ ÁÌÐÌÀÆÐÏÝ Ë¾ÑÕË¾Ý ÍÎÌÁÎ¾ÊÊ¾ ÈÌËÒÃÎÃËÔÆÆ�
ÆËÒÌÎÊ¾ÔÆÜ ÍÌ ÈÌÐÌÎÌÇ  Ù ÊÌÄÃÐÃ ÍÌÉÑÕÆÐÚ Ë¾ Ï¾ÇÐÃ ZZZ�LPDFK�XUDQ�UX

­Ì ÀÌÍÎÌÏ¾Ê ÑÕ¾ÏÐÆÝ À ÀÙÏÐ¾ÀÈÃ Ì¿Î¾×¾ÇÐÃÏÚ À ¬¬¬ �­®¦ª»¨¯­¬� È ª¾ÎÆÆ �¾Â¾Ó
ÍÌ ÐÃÉ� ����� ��������� ÆÉÆ Ë¾ H�PDLO� QGL#SULPH[SR�UX�

­ÌÂÎÌ¿Ë¾Ý ÆËÒÌÎÊ¾ÔÆÝ Ë¾ Ï¾ÇÐÃ ZZZ�SULPH[SR�UX�QGW�

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������
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JZkkfhlj_g ijhp_kk \uy\e_gby ^_n_dlh\ \ h[t_dlZo pbebg^jbq_kdhcnhjfu ijb l_ieh\hf g_jZajmrZxs_f dhgljhe_�

IhdZaZgh� qlh djb\bagZ h[t_dlZ dhgljhey kms_kl\_ggh \eby_l gZ iZjZf_lju ijhp_kkZ� i_j_iZ^ l_fi_jZlmj gZ^

^_n_dlhf� \j_fy gZ]j_\Z b \j_fy j_]bkljZpbb�

7KH SDSHU FRQVLGHUV WKH SURFHVV RI GHIHFW GHWHFWLRQ LQ REMHFWV RI D F\OLQGULFDO VKDSH DW WKHUPDO 1'7� ,W LV VKRZQ WKDW WKH

FXUYDWXUH RI WKH REMHFW RI FRQWURO HVVHQWLDOO\ DIIHFWV WKH SURFHVV SDUDPHWHUV� QDPHO\ WHPSHUDWXUH JUDGLHQW DERYH WKH GHIHFW�

KHDWLQJ DQG UHFRUGLQJ WLPH�

�¯Ë¹«�°�mÒËä �ã« ­ºãËË �Ò¯º}º�º ¯È°¹¯º°�¯ÈÓË�

ÓÒ« �Ë¹ãºmº�º ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã« ��sz�

«mã«Ë�°« �º� ��º ª�º� äË�º� ¹¯ÒäËÓ«Ë�°« Ò º°ÓºmÓºä

�ã« ¹ãº°}Ò² ÒÏ�ËãÒ® Ò º­�Ë}�ºm� { �º ÎË m¯Ëä«�

ªãËäËÓ�© }ºÓ°�¯�}�Ò® ÈmÒÈ}º°äÒ�Ë°}º® �Ë²ÓÒ}Ò�

¯ÈÏãÒ�Ó©Ë �¯�­© Ò �ÒãÒÓ�¯©� }º¯¹�°È ªãË}�¯º�

�mÒ�È�ËãË®� °º°��© i	
È¯È Ò äÓº�ÒË �¯��ÒË ÒÏ�

�ËãÒ« Û º­�Ë}�© �ÒãÒÓ�¯Ò�Ë°}º® Áº¯ä© �|¡n�

¹¯Ë�°�Èmã«
� º¹¯Ë�ËãËÓÓ�
 °ãºÎÓº°�	 �ã« �sz�

zÈ} ¹º}ÈÏ©mÈË� ¹¯È}�Ò}È� �ã« ¯ËÈãÒÏÈ�ÒÒ �sz
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Ijb\_^_gu j_amevlZlu wdki_jbf_glZevguo bkke_^h\Zgbc jwe__\kdbo \heg� ]_g_jbjm_fuo WF:�ij_h[jZah\Zl_eyfb
\l\_j^uo l_eZo� Ijb wlhf mklZgh\e_gu bo aZ\bkbfhklb hl jZkklhygbc hlbaemqZl_ey ^h lhqdb ijb_fZ� hkh[_gghklb

\ha^_ckl\bylhesbgu h[jZapZ gZ oZjZdl_j jZkijhkljZg_gby b i_jhljZ`_gby \heg�GZ ijbf_j_ klmi_gqZluofh^_e_c

b ki_pbZevguo ijhibeh\ ihdZaZgu ^bnjZdpbhggu_ hkh[_gghklb \heg Jwe_y \ aZ\bkbfhklb hl bo qZklhlu� Z lZd`_

]em[bgu ijhgbdgh\_gby bo \ f_lZeebq_kdb_ l_eZ�

7KH SDSHU JLYHV WKH UHVXOWV RI H[SHULPHQWDO VWXGLHV RI 5DOHLJK ZDYHV JHQHUDWHG E\ (0$�WUDQVGXFHUV LQ VROLGV� 7KHLU GHSHQGHQFLHV

RQ GLVWDQFHV IURP WKH HPLWWHU WR WKH UHFHSWLRQ SRLQW� DQG IHDWXUHV RI WKH LPSDFW RI VDPSOH WKLFNQHVV RQ WKH QDWXUH RI ZDYH

SURSDJDWLRQ DQG GRXEOH UHIOHFWLRQ DUH HVWDEOLVKHG� 7KH H[DPSOH RI VWHSSHG PRGHOV DQG VSHFLDO VDZ FXWV LV XVHG WR GHPRQVWUDWH
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sË�¯��Óº mÒ�Ë�	� ��º m �Ëãºä ¯È°�Ë�ÓÈ« ÓÈ¹�

¯ÈmãËÓÓº°�	 ÒÏã��ËÓÒ« °ºº�mË�°�m�Ë� ÒÏäË¯ËÓÓº®�

sË}º�º¯©Ë ¯ÈÏãÒ�Ò« ª}°¹Ë¯ÒäËÓ�Èã	Ó©² Ò ¯È°�

�Ë�Ó©² }¯Òm©² äºÎÓº º­�«°ÓÒ�	 �Ëä� ��º m ¹º°�

ãË�ÓÒ² ¹¯ÒÓÒäÈãÈ°	 �Ò¹º�ËÏÈ º ¯ÈmÓºäË¯Óºä äÈ��

ÓÒ�Óºä ¹ºãË ¹¯Ëº­¯ÈÏºmÈ�ËãË®� º�ÓÈ}º m �Ë®°�mÒ�

�Ëã	Óº°�Ò ºÓº �È}ºm©ä ÓË «mã«Ë�°«�

cËÏ�ã	�È�© ÒÏäË¯ËÓÒ® ÏÈmÒ°Òäº°�Ò º�¯ÈÎÈ�

�Ë® °¹º°º­Óº°�Ò �ËÁË}�ºm mºãÓÈäÒ cªãË«�
�Ë¯m©Ë Ò°¹©�ÈÓÒ« ¹¯ºmº�ÒãÒ ÓÈ ¯Ëã	°Ë� �ËÁË}�

¹¯Ë�°�Èmã«ã °º­º® �ÒãÒÓ�¯Ò�Ë°}ºË °mË¯ãËÓÒË �Ò�

ÈäË�¯ºä � ää Ò �ã�­ÒÓº® � ää m �ºãºm}Ë ¯Ëã	°È�

jÏäË¯ËÓÒ« ¹¯ºmº�ÒãÒ ° ¹ºäº�	
 �Ò¹ºmº�º wlk

¹¯Ëº­¯ÈÏºmÈ�Ëã«� ¯È­º�È
�Ë�º m °ºmäË�ËÓÓºä ¯Ë�

ÎÒäË Ò ÓÈ�¯�ÎËÓÓº�º ÓÈ �È°�º�� ��� l��� ¹¯Ò

}º�º¯º® mºÏ­�Î�È
�°« mºãÓ© cªãË«� cËÏ�ã	�È�©

ÒÏäË¯ËÓÒ® ¹¯ÒmË�ËÓ© ÓÈ ¯Ò°� �� ���

|�ËmÒ�Óº� ��º �äËÓ	�ËÓÒË Èä¹ãÒ���© ° ¯È°�

°�º«ÓÒËä º­�«°Ó«Ë�°« m º°ÓºmÓºä ²È¯È}�Ë¯ºä ¯È°�

cÒ°� �� cÈ°�Ë�ÓÈ« �ÒÈ�¯ÈääÈ ÓÈ¹¯ÈmãËÓÓº°�Ò ÒÏã��ËÓÒ« mºãÓ
cªãË« wlk ¹¯Ëº­¯ÈÏºmÈ�Ëã«äÒ� ¯È­º�È
�ÒäÒ ÓÈ �È°�º�Ë ����
l�� ��� Ò ��� l�� ���

cÒ°� �� ~ÈmÒ°Òäº°�	 Èä¹ãÒ���© ãº}È�ÒºÓÓº�º º�¯ÈÎËÓÒ« mºãÓ
cªãË« º� �ÒãÒÓ�¯Ò�Ë°}º�º °mË¯ãËÓÒ« ÓÈ �È°�º�Ë ��� l��

cÒ°� ��� vÒ�ÓÈã� º�¯ÈÎËÓÓ©® º� �ÒãÒÓ�¯Ò�Ë°}º�º º�mË¯°�Ò«
∅ � ää� ¯È°¹ºãºÎËÓÓº�º ÓÈ ¹ºmË¯²Óº°�Ò }È�ÈÓÒ« �ºãºm}Ò ¯Ëã	°È

cÒ°� ��� |�¯ÈÎËÓÒË ¯ªãËËm°}º® mºãÓ© º� ¹¯º¹Òãºm °ºº�mË�°�m��

�Ë® �ã�­ÒÓ© ��� � Û ÓºäË¯È ª}°¹Ë¯ÒäËÓ�ºm�

cÒ°� ��� ~ÈmÒ°Òäº°�	 Èä¹ãÒ���© mºãÓ©� ¹¯º�Ë��Ë® �Ë¯ËÏ ¹¯º�
¹Òã� º� Ë�º �ã�­ÒÓ© ��� � Û ÓºäË¯È ª}°¹Ë¯ÒäËÓ�ºm�

cÒ°� ��� |�¯ÈÎËÓÒË ¯ªãËËm°}º® mºãÓ© º� ¹¯º¹ÒãÈ �ã�­ÒÓº®
��� ää� ¯È°¹ºãºÎËÓÓº�º ÓÈ �¯ÈÓÒ º­¯ÈÏ�È �ºã�ÒÓº® �� ää Ò �º
ÎË ¹¯Ò �ã�­ÒÓË ¹¯º¹ÒãÈ ��� ää �­�

cÒ°� ��� w°}ÒÏ ª}°¹Ë¯ÒäËÓ�Èã	Óº�º º­¯ÈÏ�È

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



°Ë«ÓÒ« º� �ÒãÒÓ�¯Ò�Ë°}º�º �ËÁË}�È� �Ëä º°ãÈ­�

ãËÓÒËä ¯ªãËËm°}º® mºãÓ©� �ºª�ºä� Áº¯äÈ �ËÁË}�È

º}ÈÏ©mÈË� °��Ë°�mËÓÓºË mºÏ�Ë®°�mÒË ÓÈ ²È¯È}�Ë¯

º°ãÈ­ãËÓÒ« ¹¯ÒÓÒäÈËä©² º� ÓË�º °Ò�ÓÈãºm� ��º

«mã«Ë�°« m¹ºãÓË Ë°�Ë°�mËÓÓ©ä�

iÈãËË ¹¯ÒmË�ËÓ© ¯ËÏ�ã	�È�© ÒÏäË¯ËÓÒ« Èä¹�

ãÒ���© º�¯ÈÎËÓÓ©² Ò ¹¯º�Ë��Ò² mºãÓ cªãË« �È°�

�º�º® ��� l�� �Ë¯ËÏ ¹¯º¹Òã© ¯ÈÏãÒ�Óº® �ã�­ÒÓ©�

m©¹ºãÓËÓÓ©Ë ÓÈ º­¯ÈÏ�Ë �Ò¯ÒÓº® �� ää Ò �ã��

­ÒÓº® ��� ää �¯Ò°� ����

~�Ë°	 ¹¯ÒmË�ËÓ© ¯ËÏ�ã	�È�© �m�² ÓËÏÈmÒ°Òä©²

Ò°¹©�ÈÓÒ®� jÏ ª}°¹Ë¯ÒäËÓ�È °ãË��Ë�� ��º ¹¯Ò �ã��

­ÒÓË ¹¯º¹ÒãÈ� ­ºã	�Ë® ��� ää� º�¯ÈÎËÓÒË ¹¯È}�

�Ò�Ë°}Ò ¹Ë¯Ë°�ÈË� ÏÈmÒ°Ë�	 º� Ë�º �ã�­ÒÓ©�

sÈ ¯Ò°� �� ¹º}ÈÏÈÓÈ Èä¹ãÒ���È °Ò�ÓÈãºm� ¹¯º�

�Ë��Ò² ÏÈ ¹¯º¹Òã©� m ÏÈmÒ°Òäº°�Ò º� Ò² �ã�­ÒÓ�

cÈÏãÒ�Ò« ª}°¹Ë¯ÒäËÓ�Èã	Ó©² �ÈÓÓ©² º­�«°Ó«�


�°«� m ¹Ë¯m�
 º�Ë¯Ë�	� °ãºÎÓº°�	
 ÒÏäË¯ËÓÒ«

�ã�­ÒÓ© ¹¯º¹ÒãÈ� º°º­ËÓÓº m º­ãÈ°�Ò� ��Ë Ò°}ºäÈ«

ÏÈmÒ°Òäº°�	 º}ÈÏ©mÈË�°« ÓÈÒ­ºãËË �ÒÓÈäÒ�Óº®� {

�Ëãºä ÒÏ ª}°¹Ë¯ÒäËÓ�ºm mÒ�Óº� ��º �mËãÒ�ËÓÒË

¹¯º¹ÒãÈ �º �ã�­ÒÓ©� ­ºã	�Ë® ��� ää� ÓË °}ÈÏ©�

mÈË�°« ÓÈ Èä¹ãÒ���Ë ¹¯º�Ë��Ë® mºãÓ©� k ËË ¹¯º�

«mãËÓÒË ¹¯Ò ÏÓÈ�Ò�Ëã	Óº® �ã�­ÒÓË ¹¯º¹ÒãÈ m ­ºã	�

�Ë® °�Ë¹ËÓÒ ÏÈmÒ°Ò� º� «mãËÓÒ« º�Ò­ÈÓÒ« mºãÓ©�

�Ëä º� ËË ª}¯ÈÓÒ¯ºm}Ò �¯Ò°� ����

jÏ ¯Ò°�Ó}ºm ãË�}º mÒ�Ë�	 °Èä ²È¯È}�Ë¯ ÓÈ­�

ã
�ÈËä©² °Ò�ÓÈãºm�

j°°ãË�ºmÈÓÒË º�¯ÈÎÈ
�Ò² }È�Ë°�m ¯ªãËËm�
°}Ò² mºãÓ ¹¯«äº��ºã	Ó©äÒ �ËÁË}�ÈäÒ� { }È�Ë°�

�mË º­�Ë}�È Ò°°ãË�ºmÈÓÒ« ¹¯ÒäËÓ«ãÒ °¹Ë�ÒÈã	Óº

ÒÏ�º�ºmãËÓÓ©Ë º­¯ÈÏ�©� ¹º}ÈÏÈÓÓ©Ë ÓÈ ¯Ò°� ���

cÈ°°�º«ÓÒË : m º­ºÒ² º­¯ÈÏ�È² ¯ÈmÓ«ãº°	

��� ää� Z  �� ää� K�  � ää Ò K�  � ää� /�  

 ��� ää� /�  ��� ää� �Ò°ãº ¹ãº�È�º} m º­ºÒ²

°ã��È«² ­©ãº ¯ÈmÓ©ä ��� jÏã��È�Ëã	 ¹ºäË�Èã°«

ÓÈ ¹ãº�È�}Ë :� È ¹¯ÒËäÓÒ} ¹º°ãË�ºmÈ�Ëã	Óº ÓÈ

}ÈÎ�º® ÒÏ °��¹ËÓ�È�©² ¹ãº�È�º} ÓÈ ¯È°°�º«ÓÒÒ

��� äÒããÒäË�¯ºm äËÎ�� ÓÒäÒ� ~È�Ëä ÒÏã��È�Ëã	

Ò ¹¯ÒËäÓÒ} äËÓ«ãÒ äË°�ÈäÒ� cËÏ�ã	�È�© °ºº�mË��

°�m�
�Ò² ÒÏäË¯ËÓÒ® ÓÈ ¯ÈÏãÒ�Ó©² �È°�º�È² ¹¯Ò�

mË�ËÓ© ÓÒÎË� �¯Ò�Ëä� m °m«ÏÒ ° º�ËÓ	 ­ºã	�Òä

º°ãÈ­ãËÓÒËä °Ò�ÓÈãºm ¹¯Ò ¯È­º�Ë ÓÈ �È°�º�Ë

��� l�� ¹¯ÒäËÓ«Ë�°« º�°�Ë� �ÈÓÓ©² m �Ë�Ò­ËãÈ²

º�Óº°Ò�Ëã	Óº °ã��È«� }º��È ¹¯ÒËäÓÒ} ¯È°¹ºãÈ�Èã°«

ÓÈ �º® ÎË ¹ãº�È�}Ë� ��º Ò ÒÏã��È�Ëã	� {È¯ÒÈÓ�

� °ºº�mË�°�m�Ë� °ã��È
� }º��È ÒÏã��È�Ëã	 ¯È°¹º�

ãÈ�ÈË�°« ÓÈ ¹ãº�È�}Ë :� È ¹¯ÒËäÓÒ} ¹º°ãË�ºmÈ�

�Ëã	Óº ÓÈ ¹ãº�È�}È² ° °ºº�mË�°�m�
�Òä ÓºäË¯ºä�

{È¯ÒÈÓ� � Û ÒÏã��È�Ëã	 Ò ¹¯ÒËäÓÒ} ¹ºäËÓ«ãÒ

äË°�ÈäÒ �¯Ò°� ��� ����

{©mº�©

�¯Ò ¹Ë¯ËäËÓË äË°�È ¯È°¹ºãºÎËÓÒ« ÒÏã��È�ËãË® Ò

¹¯ÒËäÓÒ}ºm º�¯ÈÎËÓÒË ¯ªãËËm°}º® mºãÓ© °��Ë°�

�mËÓÓº ÓË ÒÏäËÓ«Ë�°«� �� Ë� �ã« �}ÈÏÈÓÓº® mºãÓ©

ÓË°��Ë°�mËÓÓº� º�¯ÈÎÈË�°« ãÒ ºÓÈ ¹ãº�È�}º®� ¹º�

ÓÒÎÈ
�Ë®°« ÒãÒ ¹ºm©�È
�Ë®°« Óº¯äÈã	Óº ° �ã��

­ÒÓº®� { º­ºÒ² °ã��È«² ª�º º�¯ÈÎËÓÒË º}ÈÏ©mÈË�°«

¹¯ÒäË¯Óº º�ÓÒä Ò �Ëä ÎË�

sÈ �È°�º�Ë ���� l�� º°ãÈ­ãËÓÒË ¹¯º�Ë��Ë®

mºãÓ© ¹¯Ò ¹Ë¯Ë°Ë�ËÓÒÒ }ÈÎ�º® ÒÏ ¹ãº�È�º} �­©�

mÈË� ÏÓÈ�Ò�Ëã	Óº äËÓ	�Ë� �Ëä ÓÈ �È°�º�Ë ��� l���

j ª�º º°ãÈ­ãËÓÒË ÓËã	Ï« º­�«°ÓÒ�	 �ºã	}º ¹ºÓÒ�

ÎËÓÒËä �È°�º�© m �mÈ ¯ÈÏÈ� |�ËmÒ�Óº� ��º ºÓº Óº°Ò�

¯ËÏºÓÈÓ°Ó©® ²È¯È}�Ë¯�

��  È­ÈÓºm {� p�� �º¯�ËãÒ® {� j� j°°ãË�ºmÈÓÒË mºãÓ cªãË«�
ÒÏã��ÈËä©² ªãË}�¯ºäÈ�ÓÒ�Óº�È}�°�Ò�Ë°}ÒäÒ ¹¯Ëº­¯ÈÏºmÈ�
�Ëã«äÒ � sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Ò �ÒÈ�Óº°�Ò}È äÈ�Ë�
¯ÒÈãºm� }ºÓ°�¯�}�Ò® Ò º}¯�ÎÈ
�Ë® °¯Ë�© �� v­� �º}ã�
9 {°Ë¯º°°Ò®°}� ÓÈ����¹¯È}�� °Ëä� Û v���Ë�Ë¯­�¯�� �Ò�Ë¯�
����� Û v� ���Ü����

GII ©<b]hjª�

Fhkd\Z

IhklmibeZ \ j_^Zdpbx

����������

cÒ°� ��� jÏäËÓËÓÒË °Ò�ÓÈãºm� ÒÏã��ÈËä©² º�ÓÒä ¹¯Ëº­¯ÈÏºmÈ�
�ËãËä Ò ¹¯ÒÓÒäÈËä©² �¯��Òä ÓÈ º­¯ÈÏ�Ë ¢ �� ÓÈ �È°�º�È²
��� l�� �È� Ò ���� l�� �­�

cÒ°� ��� ~ÈmÒ°Òäº°�	 ¹¯º²ºÎ�ËÓÒ« ¯ªãËËm°}º® mºãÓ© º� ÓºäË¯È
°��¹ËÓ	}Ò �ã�­ÒÓº® � ää m º­¯ÈÏ�Ë ¢ �� � Û ���� l��� � Û
��� l��
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�� z� r|sikcpsz|� Ð� l� n�clks

Ijb\_^_gu h[sb_ l_jfbgu b bo hij_^_e_gby� bkihevam_fu_ ijb baf_j_gbyo b bkiulZgbyo� Ijh\_^_gh kjZ\g_gb_

dhgp_ipbc ih]j_rghklb b g_hij_^_e_gghklb baf_j_gbc� JZkkfhlj_gu \b^u ih]j_rghklb b ijbgpbiu bo jZkq_lZ�

dhlhju_ mqblu\Zxl ijb baf_j_gbyo b bkiulZgbyo� ijh[e_fu� lj_[h\Zgby ijb \g_^j_gbb klZg^ZjlZ >KLM ,62�,(&

����� ©H[sb_lj_[h\Zgby d dhfi_l_glghklb bkiulZl_evguo eZ[hjZlhjbcª� ^_ckl\mxs_]h gZl_jjblhjbbMdjZbgu
k � fZjlZ ���� ]� JZkq_l g_hij_^_e_gghklb baf_j_gby j_dhf_g^m_lky ijb hij_^_e_gbb ijb]h^ghklb f_lh^Z d

baf_j_gbyf� bkiulZgbyf \ Zddj_^blh\Zgguo eZ[hjZlhjbyo� Z lZd`_ ijb hij_^_e_gbb hklZlhqgh]h j_kmjkZ dhg�

kljmdpbc b ba^_ebc�

*LYHQ DUH WKH JHQHUDO WHUPV DQG GHILQLWLRQV� XVHG LQ PHDVXUHPHQW DQG WHVWLQJ� $ FRPSDULVRQ LV PDGH RI WKH FRQFHSWV RI
HUURU DQG LQGHWHUPLQDWHQHVV RI PHDVXUHPHQWV� .LQGV RI HUURUV DQG SULQFLSOHV RI WKHLU FDOFXODWLRQ DUH FRQVLGHUHG� ZKLFK

DUH WDNHQ LQWR DFFRXQW LQ PHDVXUHPHQW DQG WHVWLQJ SUREOHPV� DV ZHOO DV UHTXLUHPHQWV WR LQWURGXFWLRQ RI '678 ,62�,(&

����� VWDQGDUG M*HQHUDO UHTXLUHPHQWV WR FRPSHWHQFH RI WHVWLQJ ODERUDWRULHVN� DFWLQJ LQ WKH WHUULWRU\ RI 8NUDLQH VLQFH

0DUFK �� ����� &DOFXODWLRQ RI LQGHWHUPLQDWHQHVV RI PHDVXUHPHQW LV UHFRPPHQGHG LQ GHWHUPLQDWLRQ RI WKH PHWKRG VXLWDELOLW\

IRU PHDVXUHPHQWV� DQG WHVWLQJ LQ FHUWLILHG ODERUDWRULHV�

iã« Ë}ºÓºä�}Ò ­��	�«}º� }¯È�ÓÒ ²È¯È}�Ë¯Ó� �È}�

ÏÈ�Èã	Ó� �ËÓ�ËÓ��� ¯ºÏmÒ�}� >�@� Ï¯º°�ÈÓÓ« mÒäº�

�º �º�Óº°�� ® �º°�ºm�¯Óº°�� mÒä�¯
mÈÓ	� ÓËº­²��ÓÒ²

�ã« mÒ¯º­ãËÓÓ« mÒ°º}º«}�°Óº� ¹¯º��}���� mÒä�¯
�

mÈã	ÓÈ �ÓÁº¯äÈ��« °�¹¯ºmº�Î�¼ m°� °�È��� ÎÒ��¼mº�

�º �Ò}ã� ¹¯º��}��� �¯Ò°� ��� ¡Ë ® �ºm��}ºm� �ÈÓ�

¹¯º mãÈ°�Òmº°�� äÈ�Ë¯�Èã�m� «}� mÒ}º¯Ò°�ºm�
�	°«

ÓÈ °�È��«² ¹¯ºË}��mÈÓÓ« �È mÒ¯º­ÓÒ��mÈ ¹¯º��}����

mºÓÒ Î mÒÏÓÈ�È
�	 �²Ó
 ÓÈ��®Ó�°�	 � �ºm�ºm��Ó�°�	�

�Ë ® ¯ËÏ�ã	�È�Ò mÒ¹¯º­�mÈÓ	� «}� �º¹ºäÈ�È
�	

��º°}ºÓÈãÒ�Ò ® �ºmË°�Ò �º ÓÈãËÎÓº�º ¯�mÓ« }ºÓ�

°�¯�}�ÒmÓ� �È �Ë²Óºãº���Ó� ¯��ËÓÓ«� �Ë ® ¯ËÏ�ã	�È�Ò
mÒä�¯
mÈÓ	� ÓËº­²��ÓÒ² �ã« ËÁË}�ÒmÓº�º �¹�

¯Èmã�ÓÓ« �Ë²Óºãº���ÓÒä ¹¯º�Ë°ºä � ¯ËÏ�ã	�È�Ò }ºÓ�

�¯ºã
� Ï �¯È²�mÈÓÓ«ä «}Ò² ¹¯Ò®äÈ¼�	°« ¯��ËÓÓ«

�º�º ¯ËÈã	Óº� «}º°�� ¹¯º��}��� �È �º��ã	Óº°�� ��

mÒ�º�ºmãËÓÓ«�

v�mº¯ËÓÓ« �È Ë}°¹ã�È�È��« }ºÓ°�¯�}��®� �º

ÓÈ®­�ã	� ¹ºmÓº m��¹ºm��È
�	 °mº¼ä� ¹¯ÒÏÓÈ�ËÓÓ
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1g�l _e_dljha\Zjx\Zggy �f� /� H� IZlhgZ G:G MdjZ�gb�
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GZ^�creZ ^h j_^Zdp��

����������
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K �� ih �� k_gly[jy ���� ]� \ ]� YelZ khklhyeZkv hq_�

j_^gZy _`_]h^gZy ���y F_`^mgZjh^gZy dhgn_j_gpby�

\uklZ\dZ ©Kh\j_f_ggu_ f_lh^u b kj_^kl\Z g_jZajm�

rZxs_]h dhgljhey b l_ogbq_kdhc ^bZ]ghklbdbª� Dhg�

n_j_gpby ijh\h^beZkv \ iZgkbhgZl_ ©>jm`[Zª� klZ\�

r_]h hq_gv ihimeyjguf aZ ihke_^g__ \j_fy� B lhevdh

[eZ]h^Zjy qj_a\uqZcguf mkbebyf� ij_^ijbgyluf hj�

]ZgbaZlhjZfb� dhgn_j_gpbx m^Zehkv ijh\_klb \ aZi�

eZgbjh\Zggu_ jZg__ kjhdb�

Dhgn_j_gpby� klZ\rZy m`_ ljZ^bpbhgghc� kZfhc

ij_^klZ\bl_evghc ba \k_o ij_^u^msbo dhgn_j_gpbc b

ih h[s_fm fg_gbx mqZklgbdh\� kZfhc bgl_j_kghc� <k_�

]h \ dhgn_j_gpbb ijbgyeh mqZklb_ ��� q_eh\_dZ ba ���

ij_^ijbylbc� ZdZ^_fbq_kdbo b mq_[guo aZ\_^_gbc�

nbjf� p_gljh\� ij_^klZ\eyxsbo ijZdlbq_kdb \k_ hl�

jZkeb ijhfure_gghklb� hkgh\gu_ kh\j_f_ggu_ gZi�

jZ\e_gbyGD b L>� MdjZbgu� Jhkkbb� ;_ehjmkkbb�Fhe�

^h\u� Ebl\u�

GZ dhgn_j_gpbx [ueh ij_^klZ\e_gh ��� ^hdeZ^� ba

dhlhjuo �� [ueh aZkemrZgh gZ ie_gZjghf aZk_^Zgbb b

iylb k_dpbyo� HklZevgu_ mqZklgbdb ihemqbeb \hafh`�

ghklv \uklmiblv gZ ©djm]euo klheZoª� ijbgylv mqZklb_

\ fgh]hqbke_gguo `Zjdbo h[km`^_gbyo gZb[he__ bg�

l_j_kguo ijh[e_f�

GZ \uklZ\d_ [ueb ij_^klZ\e_gu kl_g^u �� ij_^i�

jbylby b hj]ZgbaZpbc� ijh^_fhgkljbjh\Z\rbo hq_gv

m[_^bl_evgh ihke_^gb_ jZajZ[hldb� b \ i_j\mx hq_�

j_^v� qlh hkh[_ggh ijbylgh hlf_lblv� mdjZbgkdbo ki_�

pbZebklh\� Z lZd`_ bo dhee_] ba [eb`g_]h b ^Zevg_]h

aZjm[_`vy�

< jZfdZo dhgn_j_gpbb [ue ijh\_^_g k_fbgZj ih

h[f_gm hiulhf f_`^m wdaZf_gZlhjZfb kbkl_fu k_jlb�

nbdZpbb i_jkhgZeZ HKI :kkhpbZpbb ©Mdjwdki_jlª� \

dhlhjhf ijbgyeb mqZklb_ fgh]b_ ba mqZklgbdh\ dhg�

n_j_gpbb� lZd dZd \hijhku jZkkfZljb\Z\rb_ky gZ g_f�

dZkZebkv bo g_ihkj_^k\_ggh�

< k\h_f \uklmie_gbb ij_ab^_gl MHGDL> ijhn_k�

khj <� :� Ljhbpdbc jZkkdZaZe rbjhdhc h[s_kl\_gghk�

lb h jZ[hl_ h[s_kl\Z \ l_dms_f ]h^m b h ieZgZo gZ

���� ]� =eZ\guf \ _]h \uklmie_gbb [ueh lh� qlh h[�

s_kl\h� _]h ijZ\e_gb_� \k_ mdjZbgkdb_ ki_pbZebklu

ih GD b L> ^_eZxl \k_ \hafh`gh_� qlh[u ijh^mdpby

mdjZbgkdbo ij_^ijbylbc [ueZ dZq_kl\_gghc b l_f

kZfuf qlh[u h[_ki_qblv [_aZ\Zjbcgmx jZ[hlm ijh�

fure_ggh]h h[hjm^h\Zgby� H]jhfguc bgl_j_k \ua�

\Ze jZkkdZa b fZl_jbZeu� ijb\_a_ggu_ ba Fhgj_Zey�

]^_ khklhyeky ���c <k_fbjguc dhg]j_kk ih GD b L>�

\ jZ[hl_ dhlhjh]h ijbgyeZ mqZklb_ mdjZbgkdZy ^_e_�

]Zpby� H^gbf ba \Z`guo j_amevlZlh\ y\ey_lky ij_^�

eh`_gb_ MHGDL> h ijh\_^_gbb \ [eb`Zcr__ \j_fy

q_luj_o k_fbgZjh\� gZ dhlhjuo gZrb aZjm[_`gu_

dhee_]b jZkkdZ`ml h k\hbo ^hklb`_gbyo� Ohq_lky ijb

wlhf hlf_lblv� qlh� ih f_gvr_c f_j_� ih ^\mf ba

ij_^eh`_gguo l_f� dZkZxsboky nZabjh\Zgguo j_r_�
lhd \ MA dhgljhe_ b eZa_jguo kbkl_f hilbq_kdh]h

GD mdjZbgkdbf ki_pbZebklZf \ k\hx hq_j_^v lh`_

fh`gh kdZaZlv fgh]h bgl_j_kgh]h�

Hq_gv bgl_j_kgufb [ueb khh[s_gby IZ\eby :� <��

IZ\eby B� <�� Key^g_\Z :�F�� Gbdhg_gdh :� :�� =j_\p_\Z

F� :�� DhabgZ :� G�� <_jpZgh\hc ?� <�� RZ[Zrd_\bqZ

;� =� h k\hbo gh\uo jZajZ[hldZo b gh\uo kj_^kl\Zo GD

b L>� dhlhju_ hgb fh]ml ij_^eh`blv mdjZbgkdbf ihl�

j_[bl_eyf� < qZklghklb gZ^h hlf_lblv gh\u_ ijb[hju

jmqgh]h dhgljhey nbjf © MevljZdhg© b ©>bZ]ghklb�

q_kdb_ ijb[hjuª �Db_\�� mklZgh\db Z\lhfZlbabjh\Zg�

gh]h dhgljhey� d kha^Zgbx dhlhjuo m\_j_ggh i_j_reZ

nbjfZ ©MevljZdhg�k_j\bkª �Db_\�� j_gl]_gh\kdb_ Zi�

iZjZlu� Z\lhfZlbabjh\Zggu_ kbkl_fu j_gl]_gl_e_\b�

abhggh]h dhgljhey� j_gl]_gh\kdb_ lhfh]jZnu� ij_^k�

lZ\ey_fu_ nbjfhc ©Bg^mkljby�k_j\bkª �Fhkd\Z�� mgb�
dZevgu_ MA ^_n_dlhkdhiu M>��L �M>��K� b Z\lhfZlb�

abjh\ZggZy kbkl_fZ dhgljhey lhesbgu lhgdhkl_gguo

ljm[ fZeh]h ^bZf_ljZ nbjfu ©92780ª �Dbrbg_\��
p_eZy ]ZffZ mdjZbgkdbo jZ^bhf_ljh\ nbjfu ©L_gahjª

�Q_jgh\pu� b bnhjfZpbhggh�baf_jbl_evgu_ l_ogh�

eh]bb ©ih^ dexqª� kha^Z\Z_fu_ GII ©FZrbghkljh_�
gb_ª �>g_ijhi_ljh\kd��

>hdeZ^ ijhn_kkhjZ Klhjh`_gdh <� :�� ihk\ys_gguc

\hijhkZf l_hjbb b ijZdlbq_kdh]h ijbf_g_gby l_ieh�

\hc ^bZ]ghklbdb� ihdZaZe dZd g_^hklZlhqgh rbjhdh bk�

ihevamxlky gZr_c ijfure_gghklvx dhehkkZevgu_

\hafh`ghklb wlh]h f_lh^Z� Hq_gv fgh]h ^hdeZ^h\ aZl�

jhgmeb \hijhku GD b L> ijhfure_gguo h[t_dlh\�

:dlmZevghklv wlhc ijh[e_fu hij_^_ey_lky l_f� qlh

[hevrbgkl\h h[hjm^h\Zgby bkq_jiZeh k\hc j_kmjk b

hiZkghklv l_ogh]_gguo dZlZkljhn ba \hijhkZ l_hj_lb�

q_kdh]h ij_\jZlbeZkv \ ijZdlbq_kdmx ijh[e_fm� Ba gZ�

b[he__ bgl_j_kguo \uklmie_gbc ke_^m_l hlf_lblv ^hd�

eZ^ AZiiehlbgkdh]h B� :�� jZkkfhlj_\r_]h gZb[he__

\Z`gu_ aZ^Zqb l_ogbq_kdh]h ^bZ]ghklbjh\Zgby h[t_d�

lh\ dhlehgZ^ahjZ� G_h`b^Zggh bgl_j_kguf hdZaZeky

^hdeZ^ gZrbo jhkkbckdbo dhee_] Ljhp_gdh >� :�� Fhk�

d\bgZ I� <�� khh[sb\rbo h jZajZ[hlZgghf bfb kihkh[_

ijh]ghabjh\Zgby hklZlhqgh]h j_kmjkZ f_lZeehdhgk�

ljmdpbc k ihfhsvx ^Zlqbdh\ ^_nhjfZpbc bgl_]jZev�

gh]h lbiZ� >jm]bfb keh\Zfb ihy\beky _s_ h^bg bgl_�

j_kguc ih^oh^� dhlhjuc gZjy^m k fZ]gblghc iZfylvx�

Zdmklbq_kdhc wfbkkb_c� dhwjpblbf_ljb_c� ]heh]jZnb�

q_kdhc bgl_jn_jhf_ljb_c fh`_l gZclb rbjhdh_ ijb�

f_g_gb_ \ ijhfure_gghklb�

G_evay g_ kdZaZlv h \hijhk_� dhlhjuc \ gZklhys__

\j_fy \hegm_l rbjhdmx h[s_kl\_gghklv� \ lhf qbke_
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Zdlb\gh h[km`^Z\rbcky gZ dhgn_j_gpbb� J_qv b^_l h
j_hj]ZgbaZpbb� ijh\h^bfhc Dhfbl_lhf =hkgZ^ahjho�
jZgljm^Z MdjZbgu� dZkZxs_cky ijh\_^_gby ^bZ]ghklb�
jh\Zgby h[t_dlh\ ih\ur_gghc hiZkghklb� A^_kv� ih h[�
s_fm fg_gbx mqZklgbdh\� ijhbahr_e i_j_dhk \ gZi�
jZ\e_gbb hj]ZgbaZpbhgguo Zki_dlh\� ijZdlbq_kdb g_

dhkgm\rbcky gZmqgh�l_ogbq_kdh]h� dZ^jh\h]h h[_ki_�
q_gby wlhc ijh[e_fu� DZd fg_ dZ`_lky� ijZ\bevgh_ j_�
r_gb_ g_ fh`_l [ulv ijbgylh [_a mqZklby Z\lhjbl_l�
guo ki_pbZebklh\ \ h[eZklb GD b L>� h[t_^bgy_fuo
MHGDL>�
Fgh]h ^hdeZ^h\ [ueh ihk\ys_gh \hijhkZf GD b L>

f_lZeemj]bq_kdh]h h[hjm^h\Zgby� qlh _s_ jZa ih^q_j�
db\Z_l ZdlmZevghklv wlhc ijh[e_fu ^ey f_lZeemj]bb

MdjZbgu� gZoh^ys_cky gZ ih^t_f_ \ ihke_^gb_ ]h^u�
Wlhc l_f_ [ueb ihk\ys_gu ^hdeZ^u ki_pbZebklh\ ba

>g_ijhi_ljh\kdZ� >hg_pdZ� Baxfkdh]h G� G� DjhlZ I�

<�� FZeZcqmdZ <� I� b ^j�
DZd [ueh kdZaZgh \ur_� hq_gv Zdlb\gh h[km`^Zebkv

ijh[e_fu� k\yaZggu_ k h[mq_gb_f� ih^]hlh\dhc b k_j�
lbnbdZpb_c ki_pbZebklh\ \ khhl\_lkl\bb k lj_[h\Zgb�
yfb f_`^mgZjh^guo klZg^Zjlh\� K [hevrbf \gbfZgb�
_f [ueh aZkemrZgh khh[s_gb_ JZ^vdh <� B� h j_amev�
lZlZo ijh\_^_gby f_`^mgZjh^gh]h Zm^blZ HKI Zkkh�
pbZpbb ©Mdjwdki_jlª� ij_^eh`_gby Ohjeh G� N� ih mk�
ljZg_gbx ihemq_gguo aZf_qZgbc� K h[klhyl_evguf

^hdeZ^hf h ijh[e_fZo \ dZibeeyjghf dhgljhe_ \uklmibe

gZr dhee_]Z ba ;_ehjmkkbb ijhn_kkhj Fb]mg G� I�� ih^�
l\_j^b\rbc l_abk h lhf� qlh g_ \k_]^Z aZjm[_`gu_ klZg�
^Zjlu bklbgZ \ ihke_^g_c bgklZgpbb� lZd dZd gZrb ki_�
pbZebklu kh\_jr_ggh h[hkgh\Zggh fh]ml fgh]h_ memq�
rblv \ bo kh^_j`Zgbb ijZdlbq_kdb ih \k_f f_lh^Zf�
DZd b gZ ij_^u^msbo dhgn_j_gpbyo kihgkhjhf b

wlhc [ueZ GIN ©>bZ]ghklbq_kdb_ ijb[hjuª� jmdh�

\h^bl_evIZ\ebc :� <�Hj]ZgbaZlhju dhgn_j_gpbb m\_�
j_gu� qlh g_ \k_ \hafh`ghklb _s_ bkq_jiZgu� <k_f
ij_^ijbylbyf� aZbgl_j_kh\Zgguf \ rbjhdhc j_deZf_

gZ lZdhf Z\lhjbl_lghf f_jhijbylbb� dZd wlZ dhgn_j_g�
pby� _klv kfuke ijbgylv mqZklb_ \ wlhf \hijhk_�
Mki_om dhgn_j_gpbb kihkh[kl\h\Zeb bgl_j_kgu_

g_nhjfZevgu_ \klj_qb� ij_djZkgZy djufkdZy ijbjh^Z�
hlebqgZy ih]h^Z� l_ieZy \h^Z b fgh]h_ ^jm]h_� <k_ k
[hevrbf g_l_ji_gb_f `^Zeb \uklmie_gbyP_qZey <� :�
B hg g_ h[fZgme gZrbo gZ^_`^� Fu \k_ gZ^__fky gZ

ijh^he`_gb_ Z\lhjhf� \k_fb gZfb ]hjyqh ex[bfh]h b
m\Z`Z_fh]h� wlh]h wibq_kdh]h ihwlbq_kdh]h r_^_\jZ�

>h \klj_qb \ ke_^mxs_f ]h^m� Mki_oh\ \k_f <Zf

\ jZ[hl_� a^hjh\vy b kqZklvy�

BgnhjfZpbhggh_ khh[s_gb_

ih^]hlh\be :� Fha]h\hc

�
	�����������

DZq_kl\h ijh^mdpbb b mkem] gZpbhgZevgh]h ijhba\h�
^bl_ey ^ey ex[hc kljZgu fbjZ bf__l i_j\hhq_j_^gh_

agZq_gb_ \ f_`^mgZjh^ghc dhgdmj_glghc [hjv[_ b km�
s_kl\_ggh \eby_l gZ nhjfbjh\Zgb_ \g_rg_c iheblbdb

b gZpbhgZevghc [_ahiZkghklb� Z lZd`_ \ agZqbl_evghc
kl_i_gb hij_^_ey_l mjh\_gv `bagb gZk_e_gby�
<hijhkZf memqr_gby dZq_kl\Z� dhgdmj_glhkihkh[�

ghklb ijh^mdpbb b mkem]� ^_eh\h]h kh\_jr_gkl\Z ij_^�
ijbylbc [ue ihk\ys_g ���c F_`^mgZjh^guc nhjmf

©>gb dZq_kl\Z \ Db_\_¶����ª� dhlhjuc ijhoh^be �±��
ghy[jy ���� ]h^Z� Nhjmf y\eyeky p_gljZevguf f_jhi�
jbylb_f ?\jhi_ckdhc g_^_eb dZq_kl\Z \ MdjZbg_� dh�
lhjZy ijhoh^beZ ih^ ^_\bahf ©DZq_kl\h q_j_a fgh]h�
h[jZab_ª�
Hj]Zgbah\Zeb b ijh\_eb Nhjmf MdjZbgkdZy Zkkhpb�

Zpby dZq_kl\Z �M:D�� MdjZbgkdbc khxa ijhfure_ggb�
dh\ b ij_^ijbgbfZl_e_c �MKII�� =hkm^Zjkl\_gguc dh�
fbl_l ih \hijhkZf l_ogbq_kdh]h j_]mebjh\Zgby b ihl�
j_[bl_evkdhc iheblbdb �=hkihlj_[klZg^Zjl MdjZbgu��
^jm]b_ ]hkm^Zjkl\_ggu_ b h[s_kl\_ggu_ hj]ZgbaZpbb�
< wlhf ]h^m \ jZ[hl_ NhjmfZ ijbgyeb mqZklb_ [he__

��� jmdh\h^bl_e_c b ki_pbZebklh\ \_^msbo hl_q_kl�
\_gguo ij_^ijbylbc b hj]ZgbaZpbc� dhlhju_ ij_^klZ\�
eyeb \k_ j_]bhgu b ijZdlbq_kdb \k_ hljZkeb wdhghfbdb

MdjZbgu� Z lZd`_ aZjm[_`gu_ iZjlg_ju�

Hkgh\ghc Zdp_gl \h \j_fy NhjmfZ [ue k^_eZg gZ

gZb[he__ kh\j_f_gguo ih^oh^Zo \ mijZ\e_gbb dZq_kl�
\hf� Hkh[_ggh ih^jh[gh [ueb jZkkfhlj_gu \hijhku

\g_^j_gby F_`^mgZjh^guo klZg^Zjlh\ ,62 k_jbb ����
b ,62 k_jbb ������ Fh^_eb kh\_jr_gkl\Z ?\jhi_ckdh�
]h nhg^Z mijZ\e_gby dZq_kl\hf �()40��
>ey mqZklgbdh\ NhjmfZ [meb ^hihegbl_evgh hj]Z�

gbah\Zgu�

• ij_^� b ihke_nhjmfgu_ rdheu�k_fbgZju�
• gZ emqrbo db_\kdbo ij_^ijbylbyo \u_a^gu_ k_�

fbgZju ih l_f_ ©Kh\j_f_gguc hiul mijZ\e_gby ij_^�
ijbylb_fª�

� ghy[jy ���� ]� gZ lhj`_kl\_gghc p_j_fhgbb hld�
julby NhjmfZ \uklmibeb jmdh\h^bl_eb p_gljZevguo

hj]Zgh\ bkihegbl_evghc \eZklb b \k_mdjZbgkdbo h[�
s_kl\_gguo hj]ZgbaZpbc� kj_^b dhlhjuo ij_ab^_gl

MKII� ij_^k_^Zl_ev N_^_jZpbb jZ[hlh^Zl_e_c MdjZ�
bgu DbgZo :� D�� aZf_klbl_ev ij_^k_^Zl_ey =hkihlj_[�
klZg^ZjlZ MdjZbgu L_ke_gdh B� G�� ij_^k_^Zl_ev =h�
km^Zjkl\_ggh]h dhfbl_lZ MdjZbgu ih \hijhkZf j_]m�
eylhjghc iheblbdb b ij_^ijbgbfZl_evkl\Z :\dk_glv_\

X� :�� ij_ab^_gl M:D DZeblZ I� Y�
=_g_jZevguc k_dj_lZjv ?\jhi_ckdhc hj]ZgbaZpbb

ih dZq_kl\m �(24� ;_jljZg >`hkebg ^_ Ghj_c ijbkeZe
mqZklgbdZf NhjmfZ¶���� ibkvfh�ijb\_lkl\b_� Hg hl�

± * ± * ± * ±
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f_lbe� ©…]eZ\ghc ^\b`ms_c kbehc \g_^j_gby ih^oh�
^h\ _\jhi_ckdh]h dZq_kl\Z \ MdjZbg_ y\ey_lky MdjZ�
bgkdZy ZkkhpbZpby dZq_kl\Z� M:D y\ey_lky lZd`_ h^�
gbf ba eb^_jh\ h[s_kl\_ggh]h ^\b`_gby aZ dZq_kl\h

\ <hklhqghc ?\jhi_ \ p_ehf� DZd gZpbhgZevguc ij_^k�
lZ\bl_ev (24 \ MdjZbg_� M:D mki_rgh j_Zebam_l \ \Z�
r_c kljZg_ jy^ _\jhi_ckdbo ijh_dlh\�GZb[he__ \_khfuf
ba gbo _klv k_jlbnbdZpby b j_]bkljZpby i_jkhgZeZ \ kh�
hl\_lkl\bb k ?\jhi_ckdhc ko_fhc� K_]h^gy [he__ q_f ���
k_jlbnbdZlh\ (24 ih iylb d\ZebnbdZpbyf ihemqbeb hl

M:D mdjZbgkdb_ wdki_jlu� qlh ih^l\_j`^Z_l khhl\_lk�
l\b_ bo d\ZebnbdZpbb _\jhi_ckdbf lj_[h\Zgbyf� >jm]b�
fb ijbf_jZfb kh\f_klghc ^_yl_evghklb (24 b M:D y\�
eyxlky i_j_\h^ b ba^Zgb_ dZjfZgguo kijZ\hqgbdh\ ih

f_g_^`f_glm dZq_kl\Z �M:D aZgbfZ_l \_^ms__ f_klh \

?\jhi_ ih bo jZkijhkljZg_gbx�� nhjfbjh\Zgb_ ^_e_]Z�
pbc hl MdjZbgu ^ey mqZklby \ _`_]h^guo dhg]j_kkZo

(24 b l� i� Gh\uf kh\f_klguf ijh_dlhf M:D b (24
y\ey_lky ih^]hlh\dZ b ijh\_^_gb_ \ ���� ]� \ MdjZbg_
��c F_`^mgZjh^ghc dhgn_j_gpbb �^ey kljZg P_gljZev�
ghc b <hklhqghc ?\jhiu� ih \hijhkZf� dhlhju_ dZkZxlky
gZ]jZ^ ih dZq_kl\m� Fu hq_gv [eZ]h^Zjgu M:D aZ ^hk�
lb]gmlu_ j_amevlZlu b kqblZ_f wlm hj]ZgbaZpbx ^hdZaZ�
l_evkl\hf ihl_gpbZeZ mdjZbgkdhc wdhghfbdb ^ey bgl_]�
jZpbb \ ?\jhim…ª�
Ih[_^bl_e_c b eZmj_Zlh\ ��]h MdjZbgkdh]h gZpbh�

gZevgh]h dhgdmjkZ dZq_kl\Z iha^jZ\be \ k\h_f ibkvf_

]_g_jZevguc k_dj_lZjv ()40 :eZg ^_ >hffZjlbg� Hg
lZd`_ hlf_lbe� qlh ?\jhi_ckdh_ ijbagZgb_ klZeh [he__
^hklmiguf ^ey ij_^ijbylbc MdjZbgu [eZ]h^Zjy ^_y�
l_evghklb M:D� dhlhjZy y\ey_lky GZpbhgZevghc iZjl�
g_jkdhc hj]ZgbaZpb_c ()40 b j_Zebam_l jy^ _]h ijh�
_dlh\ \ MdjZbg_� M`_ �� mdjZbgkdbo ij_^ijbylbc±ih�
[_^bl_e_c MdjZbgkdh]h gZpbhgZevgh]h dhgdmjkZ dZq_k�
l\Z� ijbf_gyy Fh^_ev kh\_jr_gkl\Z ()40� ihemqbeb
ijhn_kkbhgZevgh_ ijbagZgb_ \ ?\jhi_� Lhevdh aZ ihk�
e_^gb_ ^\Z ]h^Z �� \_^msbo mdjZbgkdbo dhfiZgbc ih�
emqbeb k_jlbnbdZl ()40 ©IjbagZgby kh\_jr_gkl\Z \
?\jhi_ª �:HAL ©:]jh�Khxaª� Gh\hmdjZbgkdbc dhf[b�
gZl oe_[hijh^mdlh\� A:H ©W^_fª� Db_\kdbc aZ\h^ m]�
e_dbkehlu� @blhfbjkdbc fZkehaZ\h^� GZmqgh�ijhba�
\h^kl\_gguc p_glj ©LjZgkfZrª� ;hjsb\kdbc kibjlh�
\uc aZ\h^� <heqZgkdbc Z]j_]Zlgbc aZ\h^� H:H ©We_d�
ljhfZrª� QZiebgkdbc fZkehkujaZ\h^��<Z`ghc hkh[_g�
ghklvx y\ey_lky lh� qlh hp_gb\Zgb_ ��lb ba wlbo ij_^�

ijbylbc [ueh hkms_kl\e_gh g_ihkj_^kl\_ggh wdki_j�
lZfb M:D� dhlhju_ bf_xl iheghfhqb_ hl ()40…ª�
DmevfbgZpb_c NhjmfZ klZeZ lhj`_kl\_ggZy p_j_�

fhgby gZ]jZ`^_gby ijba_jh\ ��]h MdjZbgkdh]h gZpbh�
gZevgh]h dhgdmjkZ dZq_kl\Z b ij_a_glZpby ���]h Dhg�
dmjkZ�
Ih[_^bl_eb ��]h MdjZbgkdh]h gZpbhgZevgh]h

dhgdmjkZ dZq_kl\Z�

• \ ghfbgZpbb ©;hevrb_ ij_^ijbylbyª� H:H ©<he�
qZgkdbc Z]j_]Zlgbc aZ\h^ª �]� <heqZgkd� OZjvdh\kdZy
h[e��� H:H ©@blhfbjkdbc fZkehaZ\h^ª �]� @blhfbj�

• \ ghfbgZpbb ©FZeu_ b kj_^gb_ ij_^ijbylbyª�
H:H ©QZiebgkdbc fZkehkujaZ\h^ª �i]l� QZiebgdZ�
O_jkhgkdZy h[e��
EZmj_Zlu ��]h MdjZbgkdh]h gZpbhgZevgh]h dhg�

dmjkZ dZq_kl\Z�

• \ ghfbgZpbb ©;hevrb_ ij_^ijbylbyª� H:H ©We_d�
ljhfZrª �]� O_jkhg�� A:H ©GZmqgh�ijhba\h^kl\_gguc
p_glj ©LjZgkfZrª �]� Em]Zgkd�� Db_\kdbc dhee_dlb\guc
aZ\h^ [_aZedh]hevguo gZibldh\ ©JhkbgdZª �]�Db_\�� A:H
©WjeZgª �]� Ih^]hjh^gh_� >g_ijhi_ljh\kdZy h[e��� HHH
©:]jhnbjfZ ©IbkqZgkdZyª �]� OZjvdh\��

• \ ghfbgZpbb ©FZeu_ b kj_^gb_ ij_^ijbylbyª� =I
©;hjsb\kdbc kibjlh\uc aZ\h^ª �]� ;hjsb\� L_jgh�
ihevkdZy h[e��� >I ©QID�NZjfZª HHH ©QIDª �]� Q_j�
dZkku�� ijh^h\hevkl\_ggZy dhfiZgby ©Wdhijh^mdlª
�]� B\Zgh�NjZgdh\kd��
Jmdh\h^bl_eb ij_^ijbylbc� mqZkl\mxsbo \ MdjZbg�

kdhf gZpbhgZevghf dhgdmjk_ dZq_kl\Z hlf_qZeb _]h

qj_a\uqZcgmx ihe_aghklv� ij_klb`ghklv� \ukhdbc mjh�
\_gv hj]ZgbaZpbb� Z lZd`_ lh� qlh wlhl Dhgdmjk kh^_ck�
l\m_l kms_kl\_gghfm ih\ur_gbx ihablb\gh]h bfb^`Z

ij_^ijbylbc \ MdjZbg_ b aZ ]jZgbp_c�

�� ghy[jy khklhyehkv gZ]jZ`^_gb_ ih[_^bl_e_c dhg�

dmjkZ KFB ©Fbj dZq_kl\Z MdjZbgu� gZbemqrZy ijZd�

lbdZ ^ey mki_oZª� dhlhjuc _`_]h^gh ijh\h^bl MdjZ�

bgkdZy ZkkhpbZpby dZq_kl\Z� >biehfu �]jZfhlu� M:D�

Z lZd`_ p_ggu_ ih^Zjdb ihemqbeb �� emqrbo ij_^k�

lZ\bl_e_c KFB� dhlhju_ hk\_sZxl \hijhku mijZ\e_�

gby dZq_kl\hf� Kihgkhjhf wlh]h dhgdmjkZ \uklmibeZ

lhj]h\Zy fZjdZ ©GB<DBª�

BgnhjfZpbhggh_ khh[s_gb_ ih^]hlh\beZ

Ex^fbeZ <ZjrZ\kdZy

�������� !"#$�!%��!" &!$�'�(!)&�*+)��*�,)!"#
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K �� ih �� hdly[jy H^_kkZ ijbgbfZeZ mqZklgbdh\ ��]h
f_`^mgZjh^gh]h gZmqgh�l_ogbq_kdh]h k_fbgZjZ ©;_ah�
iZkghklv wdkiemZlZpbb dhfij_kkhjgh]h b gZkhkgh]h

h[hjm^h\Zgby� ljm[hijh\h^ghc ZjfZlmjuª� Hj]ZgbaZ�
lhjZfb \uklmibeb H:H ©H^_kkdbc ijbihjlh\uc aZ�
\h^ª b HHH ©Ljbaª� ]� Kmfu�
Khmqj_^bl_eb k_fbgZjZ� Khxa obfbdh\ MdjZbgu� ]�

Db_\� :kkhpbZpby ijhfure_ggh]h ZjfZlmjhkljh_gby

MdjZbgu� ]� Db_\� BgnhjfZpbhggh_ h[_ki_q_gb_ ²
`mjgZeu� Dhfij_kkhjgZy l_ogbdZ b ig_\fZlbdZ� Obfb�
q_kdZy l_ogbdZ� Obfbq_kdh_ b g_nl_]Zah\h_ fZrbghk�
ljh_gb_� ]� Fhkd\Z� Jhkkby� :jfZlmjhkljh_gb_� ]� K��
I_l_j[mj]� Jhkkby� Ljm[hijh\h^gZy ZjfZlmjZ b h[hjm�
^h\Zgb_� ]� Fbgkd� ;_eZjmkv� L_ogbq_kdZy ^bZ]ghklbdZ
b g_jZajmrZxsbc dhgljhev� ]� Db_\� Fbj l_ogbdb b

l_ogheh]bc� ]� OZjvdh\�

± * ± * ± * ±
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MqZklgbdb k_fbgZjZ ij_^klZ\eyeb hdheh klZ ij_^i�
jbylbc jZaebqguo hljZke_c MdjZbgu� H:H Dhgp_jg

©KLBJHEª� H:H ©>g_ij :AHLª� A:H ©IjhfZjfZlm�
jZª� H:H ©:jfZijhfª� KFGIH bf F� <� Njmga_�
Jhkkbb� H:H ©G:D ©:ahlª� H:H ©Lhevyllb:AHLª�
H:H ©KZg^\bd�FDLKª� LZlZjklZgZ A:H ©KieZ\�Fh�
^_jgbaZpbyª� A:H ©GBBLmj[hdhfij_kkhjª� ;_eZjmkb
H:H ©=jh^gh:AHLª� =_jfZgbb� %XUJPDQ� Ihevrb

87(� $1*$�
L_fZlbdZ k_fbgZjZ ho\ZlbeZ ijh[e_fu gZ^_`ghklb

b wnn_dlb\ghklb ^bgZfbq_kdh]h h[hjm^h\Zgby obfb�
q_kdhc ijhfure_gghklb �©Hiul HHH ©LJBAª ih ih�
\ur_gbx wnn_dlb\ghklb p_gljh[_`gh]h h[hjm^h\Z�
gby obfbq_kdbo ijhba\h^kl\ª�� ljm[hijh\h^ghc ZjfZ�
lmju �©H[_ki_q_gb_ dZq_kl\Z ljm[hijh\h^ghc ZjfZlm�
ju b __ [_ahiZkghklb gZ klZ^bb ijhba\h^kl\Z b wdkiem�
ZlZpbbª GIH ©=:DK�:jfk_j\bkª�� ijbf_g_gb_ gh\uo
l_ogheh]bc b h[hjm^h\Zgby ijb ^bZ]ghklbd_ b j_fhgl_

h[hjm^h\Zgby �©Kh\j_f_ggu_ kj_^kl\Z \b[jZpbhgghc
^bZ]ghklbdb b [ZeZgkbjh\db jhlhjgh]h h[hjm^h\Zgbyª
©>B:F?O ����ª�Fhkd\Z�� wg_j]hk[_j_`_gb_ b wdheh�
]bq_kdb_ Zki_dlu �©Kha^Zgb_ lmj[h]_g_jZlhjh\ b lmj�

[hijb\h^h\ gZ [Za_ \boj_\uo lmj[bg \ p_eyo wg_j]hk�
[_j_`_gbyª Kmf=M� HHH ©LJBAª ]� Kmfu��
< jZfdZo k_fbgZjZ ijhreh aZk_^Zgb_ ©djm]eh]h klh�

eZª ©L_hjby b ijZdlbdZ jZa\blby kbkl_fu dhjihjZlb\�
gh]h mijZ\e_gby \ obfbq_kdhc hljZkeb MdjZbgu \ mk�
eh\byo ]eh[ZebaZpbbª�
>_eh\hfm gZkljhx mqZklgbdh\ k_fbgZjZ kihkh[k�

l\h\ZeZ ohjhrZy ih]h^Z b dmevlmjgZy ijh]jZffZ�
Ijh\_^_gb_ wlbo k_fbgZjh\ m`_ klZeh ljZ^bpb_c�

l_fZlbdZ bo� dZd b qbkeh mqZklgbdh\ k dZ`^uf ]h^hf

jZkl_l� qlh kihkh[kl\m_l jZkrbj_gbx b mdj_ie_gbx

k\ya_c f_`^m km[t_dlZfb gZmqghc� ijhba\h^kl\_gghc
b bg`bjbg]h\hc ^_yl_evghklvx� Hiul ij_^u^msbo k_�
fbgZjh\ \hiehlbeky \ ijZdlbq_kdb_ j_r_gby ijh[e_f�
guo \hijhkh\ gZ^_`ghklb b wnn_dlb\ghklb ^bgZfbq_k�
dh]h h[hjm^h\Zgby� k dhlhjufb klZedb\Zxlky l_ogb�
q_kdb_ kem`[u ij_^ijbylbc obfbq_kdhc hljZkeb�
Jmdh\h^bl_eb b \_^msb_ ki_pbZebklu l_ogbq_kdbo

kem`[ ij_^ijbylbc Zahlghc ijhfure_gghklb gZ kh\_�
sZgbb ]eZ\guo f_oZgbdh\ ijbgyeb j_r_gb_ h ijh\_�
^_gbb hq_j_^gh]h k_fbgZjZ \ ���� ]h^m \ jZfdZo f_`�
^mgZjh^ghc gZmqgh�l_ogbq_kdhc dhgn_j_gpbb ©=_j\b�
dhg�����ª \ ]� Kmfu�
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K � ih � hdly[jy ���� ]� \ P?GLJ? F?@>MG:JH>�
GHC LHJ=H<EB \i_j\u_ ijhreh dexq_\h_ kh[ulb_

Z\bZpbhggh�dhkfbq_kdh]h k_dlhjZ Jhkkbb ² F_`^m�
gZjh^gZy \uklZ\dZ bkiulZl_evgh]h h[hjm^h\Zgby� kbk�
l_f b l_ogheh]bc Z\bZpbhggh�dhkfbq_kdhc ijhfur�
e_gghklb ©$HURVSDFH 7HVWLQJ 5XVVLDª� Hj]ZgbaZlhjhf
wlh]h f_jhijbylby \uklmibeZ ,7( ² \uklZ\hqgZy dhf�
iZgby �ª � gZ jhkkbckdhf jugd_�
< hnbpbZevghc p_j_fhgbb hldjulby \uklZ\db ijb�

gyeb mqZklb_ gZqZevgbd hl^_eZ ]jZ`^Zgkdhc Z\bZpbhg�
ghc l_ogbdb MijZ\e_gby Z\bZpbhgghc ijhfure_gghk�
lb N_^_jZevgh]h Z]_glkl\Z ih ijhfure_gghklb :� B]�
gZlh\� Ij_ab^_gl Jhkkbckdh]h h[s_kl\Z ih g_jZajmrZ�
xs_fm dhgljhex <� Dex_\� <bp_�ij_ab^_gl F_`^mgZ�
jh^gh]h khxaZ Z\bZijhfure_ggbdh\ :� Dgb\_ev� AZk�
em`_gguc e_lqbd�bkiulZl_ev KKKJ <� :e_dkZg^jh\�
:e_dk_c B]gZlh\ \ k\h_f h[jZs_gbb d mqZklgbdZf

b ]hklyf hlf_lbe� ©K_]h^gy agZf_gZl_evgh_ kh[ulb_
² a^_kv ij_^klZ\e_gu i_j_^h\u_ l_ogheh]bb Zwjhdhk�
fbq_kdhc bg^mkljbb� WlZ \uklZ\dZ ihdZau\Z_l [ukljh_
jZa\blb_ jhkkbckdhc Z\bZpbhgghc ijhfure_gghklb k

lhqdb aj_gby h[_ki_q_gby bkiulZgbc l_ogbdbª�
Jhkk Klhm[b� Ij_^k_^Zl_ev Kh\_lZ >bj_dlhjh\ ,7(

//& 0RVFRZ� lZd ijhdhff_glbjh\Ze \u[hj l_fZlbq_k�
dh]h gZijZ\e_gby \uklZ\db� ©BkiulZl_evgh_ h[hjm^h�
\Zgb_ ^ey Zwjhdhkfbq_kdhc ijhfure_gghklb ohjhrh

ij_^klZ\e_gh gZ jy^_ djmig_crbo f_`^mgZjh^guo Zw�
jhdhkfbq_kdbo kZehgh\� ?keb `_ h[jZlblvky d hl_q_k�
l\_gghfm hiulm� lh jhkkbckdb_ kh[ulby g_ ^Zxl bk�
q_jiu\Zxs_]h ij_^klZ\e_gby h[ wlhf k_]f_gl_ª�
>Zggh_ f_jhijbylb_� ijba\Zggh_ ebd\b^bjh\Zlv ^_�

nbpbl bgnhjfZpbb \ ^Zgghc h[eZklb� \ua\Zeh bgl_j_k
ki_pbZebklh\ \k_o k_dlhjh\ Z\bZdhkfbq_kdhc ijhfur�
e_gghklb� < \uklZ\d_ ijbgyeb mqZklb_ djmig_crb_

dhfiZgbb Jhkkbb� =_jfZgbb� NjZgpbb� KR:� BajZbey�
<_ebdh[jblZgbb� BjeZg^bb b ^jm]bo kljZg� MqZklgbdb
ij_^klZ\beb gh\_crb_ jZajZ[hldb b mgbdZevgu_ f_lh�
^bdb \ h[eZklb bkiulZgbc Zwjhdhkfbq_kdhc l_ogbdb�
dhfihg_glh\ b ih^kbkl_f� ��� wdkihg_glh\ \i_j\u_

ijh^_fhgkljbjh\Zeb k\hx ijh^mdpbx b l_ogheh]bb gZ

jhkkbckdhf jugd_� <uklZ\dm ihk_lbeh [he__ � ��� jm�
dh\h^bl_e_c b \_^msbo ki_pbZebklh\ ij_^ijbylbc

Z\bZdhkfbq_kdh]h k_dlhjZ�
Kj_^b mqZklgbdh\ \uklZ\hd²$FUD &RQWURO /WG� �,UH�

ODQG�� %/0 6\QHUJLH� &&6 6HUYLFHV 6$� &, 6\VWHPV /WG�
�,VUDHO�� (76 6ROXWLRQ �86$�� +HLP 6\VWHPV *PE+� ,QVW�
URQ &RUSRUDWLRQ �8.�� ,17(5%5,'*(� .9$1'� 0&3
7HFKQRORJ\� 1DWLRQDO ,QVWUXPHQWV� 1'7 HTXLSPHQW�
2526� 330 6\VWHPV 2\� 3URGHUD �)UDQFH�� 6&$1�
6FKURWK 6DIHW\ 3URGXFWV� 6FRUSLRQ WHFKQRORJLHV $* �*HU�
PDQ\�� 6HUYRWHVW �8.�� 6SHNWUD 6FKZLQJXPJXQJVWHFKQLN
XQG $NXVWLN *PEK 'UHVGHQ 9DXWK 	 6RKQ� :]be_gl L_o�

± * ± * ± * ±
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gheh^`bk� :fb^_hg� :KF l_klu b baf_j_gby� :wjh�
l_kl� ?e_gZ Fmj Lj_c^bg]� Dhfl_oZ\bZ� F_kkl_ogbd�
+%0� GBDPBF LhqfZrijb[hj� GIP Fwi F_cd_j�
HdlZ\Z � FK� KZgl_d �� &i_pbZevgh_ dhgkljmdlhjkdh_
[xjh bkiulZl_evguo fZrbg� KH<L?KL :L?� L_kbk�
NHJF� P:=B bf� ijhn� G� ?� @mdh\kdh]h� We_dljhg�
K_j\bk�L_ogheh]by b ^jm]b_�
<uklZ\dZ $HURVSDFH 7HVWLQJ 5XVVLD b ij_^hklZ\beZ

\_^msbf jhkkbckdbf b aZjm[_`guf ki_pbZebklZf mgb�
dZevgmx \hafh`ghklv h[s_gby b h[f_gZ hiulhf�
< jZfdZo \uklZ\db [ueZ ij_^klZ\e_gZ gZkus_ggZy

^_eh\Zy ijh]jZffZ� P_gljZevguc Zwjh]b^jh^bgZfb�
q_kdbc bgklblml bf�ijhn_kkhjZ G� ?�@mdh\kdh]h �P:�
=B� ijh\_e k_fbgZj ©Baf_jbl_evgu_ kj_^kl\Z b kbk�
l_fu ^ey wdki_jbf_glZevguo bkke_^h\Zgbc \ Zwjh^b�
gZfbd_� ijhqghklb� ^bgZfbd_ª�
>jm]hc \Z`ghc khklZ\eyxs_c ijh]jZffu klZe k_�

fbgZj ©Wdki_jbf_glZevgZy [ZaZ N=MI ©PB:F bf� I�
B� ;ZjZgh\Zª� hj]Zgbah\Zgguc =hkm^Zjkl\_gguf gZmq�
guf p_gljhf JN� P_gljZevguf bgklblmlhf Z\bZpbhg�
gh]h fhlhjhkljh_gby bf� I� B� ;ZjZgh\Z�

LZd`_ ij_a_glZpbb b k_fbgZju ih dexq_\uf \hi�
jhkZf bg^mkljbb ij_^klZ\beb ©F_kkl_ogbd�G<Fª�
©?e_gZ Fmj Lj_c^bg]ª� ©,QVWURQª� ©%UXHO 	 .MDHUª�
©/LQJ '\QDPLF 6\VWHPVª� ©5RWDGDWDª� ©:KF L_klu b

baf_j_gbyª� ©IZgZl_kl GDª� ©6&$1ª�

<uklZ\dZ ijhreZ ijb ih^^_j`d_ N_^_jZevgh]h

Z]_glkl\Z ih ijhfure_gghklb Fbgbkl_jkl\Z ijhfur�

e_gghklb b wg_j]_lbdb JN� Jhkkbckdh]h h[s_kl\Z ih

g_jZajmrZxs_fm dhgljhex b l_ogbq_kdhc ^bZ]ghklb�

d_� ?\jhi_ckdhc N_^_jZpbb ih g_jZajmrZxs_fm dhg�

ljhex�F_`^mgZjh^gh]h KhxaZ Z\bZijhfure_ggbdh\�

BgnhjfZpbhggh_ khh[s_gb_

ih^]hlh\e_gh X� FZebgbghc
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L?F:LBD: K?F1G:JM�G:J:>B

• l_hj�y � ijZdlbdZ _e_dljhfZ]g�lgbo lZ Zdmklbqgbo f_lh^�\ g_jmcg�\gh]h dhgljhex fZl_j�Ze�\ lZ \bjh[�\�

• ^�Z]ghklbqg� Zki_dlb aZklhkm\Zggy _e_dljhfZ]g�lgbo lZ Zdmklbqgbo f_lh^�\ dhgljhex \�^ih\�^Zevgbo

• dhgkljmdp�c \ _dkiemZlZp���
• _e_dljhfZ]g�lg� lZ Zdmklbqg� i_j\bgg� i_j_l\hjx\Zq� lZ f_lh^b h[jh[db kb]gZe�\� iblZggy f_ljheh]�qgh]h
• aZ[_ai_q_ggy \ _e_dljhfZ]g�lgbo lZ Zdmklbqgbo f_lh^Zo dhgljhex�
• Z\lhfZlbqg� kbkl_fb lZ ijbeZ^b dhgljhex ydhkl� \bjh[�\�

• gZmdh\h�hj]Zg�aZp�cg� lZ _dhghf�qg� ijh[e_fb� iblZggy Zdj_^blZp�� eZ[hjZlhj�c� k_jlbn�dZp�� ijh^mdp���
• i�^]hlh\db lZ Zl_klZp�� i_jkhgZem a _e_dljhfZ]g�lgh]h lZ Zdmklbqgh]h dhgljhex�

F1KP? IJH<?>?GGY

K_e� KeZ\kvd_ Ev\�\kvdh� h[eZkl�� iZgk�hgZl ©;hcdL\sbgZª� \me� ,� NjZgdZ� �� :�
K_e� KeZ\kvd_ ² \�^hfbc abfh\bc ]�jkvdheb`gbc dmjhjl� jhalZrh\Zgbc \ DZjiZlZo gZ \�^klZg� ��� df
\�^ Ev\h\Z� KeZ\kvd_ ² aZe�agbqgZ klZgp�y gZ ljZk� OZjd�\±Db�\±Ev\�\±Kljbc±KeZ\kvd_±M`]hjh^±IjZ]Z
�;m^Zi_rl� ;_e]jZ^��
HIE:L: A: MQ:KLV

Hj]\g_khd �aZ ^h\�^dZfb a\_jlZlbkv ^h hj]Zg�aZlhj�\� i_j_jZoh\m\Zlb \ ]jb\gyo \�^ih\�^gh ^h mfh\gbo
h^bgbpv �/<JH ih dmjkm GZp[Zgdm MdjZ�gb gZ ^_gv hieZlb� gZ jZomghd P_gljm ©E?HL?KL�F?>,MFª
� ����������� \ I_jr�c Ev\�\kvd�c n�e�� �IEN� :L ©Dj_^bl ;Zgd �MdjZ�gZ�ª� FNH �������
�^_glbn�dZp�cgbc dh^ �������� �a h[h\¶yadh\hx \dZa�\dhx \ ieZl�`ghfm ^hjmq_gg� ² aZ �gnhjfZp�cg_

h[kem]h\m\Zggy gZ k_f�gZj��gZjZ^� E_hl_kl������ \dZaZlb ij�a\bs_��
>H<1>DB

L_e_nhg ² ������ �������� �MqZg�g <Ze_glbg FbdheZch\bq� Z[h �������� �1jbgZ 1\Zg�\gZ Dbjbq_gdh��
L_e_nhg lZ nZdk \ \bo�^g� ^g� lZ \_q�jg�c qZk ² ������ ��������� (�PDLO� OHRWHVW#RUJ�OYLY�QHW
Z[h RVWDVK#LSP�OYLY�XD

|¯�}ºä��Ë� �p|�pv������ Û ¡ps�c ½�p|�pv��lpi,�l�
������ �	m�m� m�ã� �ËÓË¯ÈãÈ �¯Ò�È«� �����
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Bkihegbehkv �� e_l Djbgbqghfm
I_ljm Ydh\e_\bqm ² ]eZ\ghfm ki_�
pbZebklm hl^_eZ jZajZ[hldb kj_^kl\

b f_lh^bd g_jZajmrZxs_]h dhgljh�
ey GZmqgh�ijhba\h^kl\_gghc nbjfu
©Ahg^ª �]� B\Zgh�NjZgdh\kd��
I� Y� Djbgbqguc ² ki_pbZebkl k

rbjhdbf djm]hf gZmqguo b ijZdlb�
q_kdbo bgl_j_kh\� hkgh\Zgguo gZ

ij_^_evgh ykghf ihgbfZgbb ]em[bg�
ghc kmlb b _^bgkl\Z kh\_jr_ggh jZaghjh^guo gZ i_j�
\uc \a]ey^ nbabq_kdbo y\e_gbc� bkihevam_fuo \ g_�
jZajmrZxs_f dhgljhe_ b l_ogbq_kdhc ^bZ]ghklbd_�
Wlb q_jlu� \ khq_lZgbb k i_^Z]h]bq_kdbfb b hj]Z�

gbaZlhjkdbfb kihkh[ghklyfb� lZeZglhf mq_gh]h� klh�
y\r_]h m bklhdh\ gh\hc hljZkeb ² g_jZajmrZxs_]h

dhgljhey g_nl_]Zah\h]h h[hjm^h\Zgby ² k^_eZeb _]h

\_^msbf ki_pbZebklhf� \hkiblZ\rbf g_ h^gh ihdhe_�
gb_ ba\_klguo mq_guo�
I_lj Ydh\e_\bq jh^beky � bxey ���� ]� Ihke_ hdhg�

qZgby \ ���� ]� jZ^bhl_ogbq_kdh]h nZdmevl_lZ Ev\h\�
kdh]h ihebl_ogbq_kdh]h mgb\_jkbl_lZ jZ[hlZe \ Chr�
dZj�He_� Z k ���� ]� jZ[hlZ_l \ B\Zgh�NjZgdh\kd_ ²
kgZqZeZ \ PGBE h[t_^bg_gby ©Mdjg_nlvª� aZl_f ² \

B\Zgh�NjZgdh\kdhf hl^_e_gbb <GBBLg_nlv� B\Zgh�
NjZgdh\kdhf bgklblml_ �k_cqZk² GZpbhgZevguc l_o�
gbq_kdbc mgb\_jkbl_l� g_nlb b ]ZaZ� b \ gZklhys__ \j_�
fy ² \ GIN ©Ahg^ª� Bf kh\f_klgh k khljm^gbdZfb

mdZaZgguo hj]ZgbaZpbc \uiheg_gh h]jhfgh_ dhebq_k�
l\h wdki_jbf_glZevguo b l_hj_lbq_kdbo jZ[hl� ku]jZ\�
rbo agZqbl_evgmx jhev \ jZa\blbb mevljZa\mdh\h]h

dhgljhey� Wlb bkke_^h\Zgby ihkem`beb hkgh\hc ^ey

j_r_gby \Z`guo aZ^Zq ih kha^Zgbx jy^Z kj_^kl\ ^_�
n_dlhkdhibb� dhlhju_ [ueb \g_^j_gu gZ ij_^ijbylbyo
g_nl_]Zah\h]h dhfie_dkZ MdjZbgu� Jhkkbb b ^jm]bo

kljZg [eb`g_]h b ^Zevg_]h aZjm[_`vy� Ijb _]h g_ihk�
j_^kl\_gghf mqZklbb jZajZ[hlZgu mklZgh\db lbiZ

©Ahg^ª� jy^ i_j_^\b`guo eZ[hjZlhjbc g_jZajmrZxs_�
]h dhgljhey �k_jbb ID>E b IEGD�� dhfie_dkgu_ klZ�
pbhgZjgu_ mklZgh\db lbiZ ;MJ b KHL��� ijb[hju ^ey

g_ij_ju\gh]h baf_j_gby lhesbgu� hp_gdb dhjjhabhg�
gh]h baghkZ b l� ^�
I� Y� Djbgbqguf him[ebdh\Zgh [he__ ��� gZmqguo

ljm^h\� ba gbo k\ur_ �� bah[j_l_gbc� < ���� ]� I� Y�
Djbgbqguc [ue \dexq_g \ khklZ\ Z\lhjh\ jZ[hlu� \u^�
\b]Z\r_cky gZ khbkdZgb_ =hkm^Zjkl\_gghc ij_fbb Md�
jZbgu�
< l_q_gb_ fgh]bo e_l h^gh\j_f_ggh k hkgh\ghc gZ�

mqghc jZ[hlhc I_lj Ydh\e_\bq Zdlb\gh ihfh]Ze lZeZg�
leb\hc fheh^_`b ² g_\hafh`gh i_j_qbkeblv \k_o _]h

mq_gbdh\� dhlhju_ aZsblbeb dZg^b^Zlkdb_ b ^hdlhjk�
db_ ^bkk_jlZpbb� h^gZdh kqblZxl _]h k\hbf jmdh\h^b�
l_e_f b gZklZ\gbdhf�
M I_ljZ Ydh\e_\bqZ Djbgbqgh]h hj]Zgbq_kdb khq_�

lZxlky q_jlu mq_gh]h� q_eh\_dZ b ]jZ`^ZgbgZ� ?]h mf�
q_eh\_q_kdh_ h[Zygb_ b g_baf_ggZy ^h[jh`_eZl_ev�
ghklv \ khq_lZgbb k ijbgpbibZevghklvx g_baf_ggh

ijb\e_dZxl d g_fm ex^_c b \uau\Zxl ]em[hdh_ m\Z�
`_gb_�

Dhee_]b� ^jmavy� mq_gbdb� Z lZd`_ j_^dhee_]by b j_�

^Zdpby `mjgZeZ ©L_ogbq_kdZy ^bZ]ghklbdZ b g_jZajm�

rZxsbc dhgljhevª k_j^_qgh iha^jZ\eyxl I_ljZ
Ydh\e_\bqZ kh keZ\guf x[be__f b hl \k_c ^mrb `_eZ�

xl _fm a^hjh\vy� [h^jhklb b gh\uo mki_oh\�
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Wlhl mq_[gbd y\ey_lky i_j\hc \ MdjZbg_ dgb]hc� \ dhlhjhc ^Z_lky h[h[s_ggh_ b kbkl_fZlbq_kdh_ baeh`_gb_
mq_[guo fZl_jbZeh\ ih \b^Zf b f_lh^Zf g_jZajmrZxs_]h dhgljhey�
< mq_[gbd_ baeh`_gu nbabq_kdb_ hkgh\u b f_lh^u g_jZajmrZxs_]h dhgljhey k bkihevah\Zgb_f

bhgbabjmxs_]h baemq_gby� we_dljbq_kdbo� fZ]gblguo� we_dljhfZ]gblguo� l_ieh\uo b jZ^bh\hegh\uo ihe_c�
Z lZd`_ ijhgbdZxsbo \_s_kl\� AgZqbl_evgh_ \gbfZgb_ m^_ey_lky nbabd_ ijhp_kkh\ \aZbfh^_ckl\by

nbabq_kdbo ihe_c b \_s_kl\ k fZl_jbZehf h[t_dlZ dhgljhey� Z lZd`_ jZkdjulbx \aZbfhk\yab f_`^m baf_�
g_gb_f k\hckl\ fZl_jbZeh\ b baf_g_gb_f iZjZf_ljh\ nbabq_kdbo ihe_c� Ijb\_^_gu k\_^_gby h f_lh^Zo dhg�
ljhey b ^bZ]ghklbjh\Zgby� dhlhju_ rbjhdh ijbf_gyxlky \ fZrbghkljh_gbb� < hkgh\m mq_[gbdZ aZeh`_g

khhl\_lkl\mxsbc dmjk e_dpbc� dhlhju_ qblZebkv Z\lhjhf \ GZpbhgZevghf l_ogbq_kdhf mgb\_jkbl_l_ MdjZbgu
DIB�GZpbhgZevghf Z\bZpbhgghf mgb\_jkbl_l_�F_`hljZke_\hf mq_[ghf p_glj_ BWK bf� ?�H�IZlhgZ G:GM�
\ gZmqgh�l_ogbq_kdhf p_glj_ GD� Z lZd`_ hiul bamq_gby jZ[hlu mq_[guo b Zll_klZpbhgguo p_gljh\� gZmq�
gh�bkke_^h\Zl_evkdbo b ijhba\h^kl\_gguo hj]ZgbaZpbc� ]^_ ijh\h^blky ih^]hlh\dZ ki_pbZebklh\ kh]eZkgh

?\jhi_ckdbf lj_[h\Zgbyf >KLM (1��� b j_rZxlky \hijhku ih GD� l_ogbq_kdhc ^bZ]ghklbd_ b \uiheg_gbx
ki_pbZevguo l_ogheh]bq_kdbo ijhp_kkh\ \ wlbo gZijZ\e_gbyo� JZkkqblZg gZ klm^_glh\ b ki_pbZebklh\� dhlhju_
bamqZxl nbabq_kdb_ f_lh^u dhgljhey dZq_kl\Z b ^bZ]ghklbdb l_ogbq_kdbo h[t_dlh\�

�º mº¹¯º°Èä ¹¯Òº­¯Ë�ËÓÒ« }ÓÒ�Ò º­¯È�È®�Ë°	 m }ºä¹ÈÓÒ
 ½iÒÈ�Óº°�Ò�Ë°}ÒË ¹¯Ò­º¯©��
�� zÒËm� �ã� iº¯º�ºÎÒ�}È«� �� ºÁ� ���� iã« ¹Ò°Ëä� È�« ��� zÒËm���� ������

�Ëã��ÁÈ}°� ����� ���������� jÓ�Ë¯ÓË�� VXSSRUW#QGW�XD�FRP� KWWS���ZZZ�QGW�XD�FRP
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N?<J:EV

��±��� ���c F_`^mgZjh^guc ki_pbZebabjh\Zgguc

jZ[hqbc gZmqgh�l_ogbq_kdbc k_fbgZj�kh\_sZgb_ ©E?�
HL?KL������ We_dljhfZ]gblgu_ b Zdmklbq_kdb_ f_lh�
^u g_jZajmrZxs_]h dhgljhey fZl_jbZeh\ b ba^_ebcª�
Ihk� KeZ\kdh_� Ev\h\kdhc h[e� Hkgh\ghc hj]ZgbaZlhj�
P_glj ©E_hl_kl�F_^bmfª�
1gnhjfZpby� l��n� ����� ���� ���������
H�PDLO� OHRWHVW#RUJ�OYLY�QHW� ZZZ�XVQGW�FRP�XD

F:JL

��±��� ��WK $QQXDO 5HVHDUFK 6\PSRVLXP� +\DWW 7D�
PD\D 5HVRUW� $OEXTXHUTXH� 1HZ 0H[LFR� 86$� 2UJDQL]HU�
7KH $PHULFDQ 6RFLHW\ IRU 1'7�
,QIRUPDWLRQ� ZZZ�DVQW�RUJ

:IJ?EV

�±�� F_`^mgZjh^gZy \uklZ\dZ ih dhgljhex \ Z\bZ�
pbhggh�dhkfbq_kdhc hljZkeb $(5263$&( 7(67,1*
?OJH ���� b l_ogheh]bq_kdb_ nhjmfu \ jZfdZo \uk�
lZ\db� =Zf[mj]� =_jfZgby�
BgnhjfZpby� ZZZ�DHURVSDFHIHVWLQJ�H[SR�FRP

�±��� <uklZ\dZ b dhgn_j_gpby ih g_jZajmrZxs_fm
dhgljhex� Ehg^hg� <_ebdh[jblZgby� Hj]ZgbaZlhj�
N=MI PGBBLFZr �=GP JN ih l_ogheh]bb fZrbghk�
ljh_gby��
BgnhjfZpby� l��n� ����� ���������� H�PDLO� ULPDL#XPDO�UX

��±��� <uklZ\dZ ih dhgljhex fZl_jbZeh\ ©0DWHULDOV
7HVWLQJ ± ����ª� >_eh\hc p_glj� Ehg^hg� :g]eby� Hj�
]ZgbaZlhj� ;jblZgkdbc bgklblml g_jZajmrZxs_]h dhg�
ljhey�
BgnhjfZpby� PW����#ELQGW�RUJ� ZZZ�PDWHULDOVWHVWLQJ�RUJ

��±��� ��y Dhgn_j_gpby�\uklZ\dZ ©G_jZajmrZxsbc
dhgljhev ² ����ª� Db_\� MdjZbgZ� Hkgh\ghc hj]Zgb�

aZlhj� :kkhpbZpby ©HDHª�
BgnhjfZpby� l��n� ����� ��� ����������
H�PDLO� QGW#FDUULHU�NLHY�XD� ZZZ�QGW�FRP�XD

F:C

�����±����� GZmqgh�ijZdlbq_kdZy dhgn_j_gpby ©Hj]Z�
gbaZpby g_jZajmrZxs_]h dhgljhey dZq_kl\Z ijh^mdpbb

\ ijhfure_gghklbª� :glZeby� Lmjpby� Hkgh\ghc hj]Z�
gbaZlhj� GIN ©>bZ]ghklbq_kdb_ ijb[hjuª�
BgnhjfZpby� l��n� ����� ��� ����������
H�PDLO� NR]LQ#QGW�XD�FRP� ZZZ�QGW�XD�FRP

��±��� ��y F_`^mgZjh^gZy ki_pbZebabjh\ZggZy \uk�
lZ\dZ ijb[hjh\ b h[hjm^h\Zgby ^ey g_jZajmrZxs_]h

dhgljhey b l_ogbq_kdhc ^bZ]ghklbdb \ ijhfure_gghk�
lb²1'75XVVLD� KD ©Hebfibckdbcª�Fhkd\Z� Jhkkby�

Hj]ZgbaZlhju� Jhkkbckdh_ h[s_kl\h GD b L>�
IJBFWDKIH� KZgdl�I_l_j[mj]� dhfiZgby ,7( *URXS
3/& �Ehg^hg��
BgnhjfZpby� H�PDLO� QGW#SULPH[SR�UX�
ZZZ�SULPH[SR�UX

BXGV

�± �� ,QWHUQDWLRQDO &KHPLFDO DQG 3HWUROHXP ,QGXVWU\ ,Q�
VSHFWLRQ 7HFKQRORJ\ �,&3,,7� ,; &RQIHUHQFH� +\DOW 5H�
JHQF\ +RXVWRQ $LUSRUW� +RXVWRQ� 7H[DV� 86$� 2UJDQL]HU�
7KH $PHULFDQ 6RFLHW\ IRU 1RQGHVWUXFWLYH 7HVWLQJ�
,QIRUPDWLRQ� ZZZ�DVQW�RUJ

��±��� 7KH 7KLUG 8�6��-DSDQ 6\PSRVLXP RQ $GYDQFLQJ
$SSOLFDWLRQ DQG &DSDELOLWLHV LQ 1'(� 0DXL 3ULQFH +RWHO�
0DXL� +DZDLL� 86$� 2UJDQL]HU� 7KH $PHULFDQ 6RFLHW\ IRU
1RQGHVWUXFWLYH 7HVWLQJ�
,QIRUPDWLRQ� ZZZ�DVQW�RUJ

��±���R_klhcF_`^mgZjh^guc ijh_dl ©KMA1J¶Y±����ª�
Db_\�MdjZbgZ�Hj]ZgbaZlhju�MdjZbgkdZy ZkkhpbZpby dZ�
q_kl\Z� ?\jhi_ckdbc nhg^ mijZ\e_gby dZq_kl\hf�
1gnhjfZpby� l��n� ����� ���������� ����������
H�PDLO� QW]#TXDOLW\�NLHY�XD

K?GLY;JV

�±�� 7KH ��WK ,QWHUQDWLRQDO &RQIHUHQFH ©$SSOLFDWLRQ RI
&RQWHPSRUDU\ 1'7 LQ (QJLQHHULQJª� +RWHO 0HWURSRO� 3RU�
WRUR]� 6ORYHQLD� 2UJDQL]HU� 7KH 6ORYHQLDQ 6RFLHW\ IRU
1'7 $PHULFDQ 6RFLHW\ IRU 1RQGHVWUXFWLYH 7HVWLQJ�
,QIRUPDWLRQ� H�PDLO� QGW�SRUWRUR]#IV�XQL�OM�VL�
ZZZ�IV�XQL�OM�VL�QGW�SRUWRUR]�LQIR

�±�� ���y <k_jhkkbckdZy gZmqgh�l_ogbq_kdZy dhgn_�
j_gpby b \uklZ\dZ ©G_jZajmrZxsbc dhgljhev b ^bZ]�
ghklbdZª� ?dZl_jbg[mj]� Jhkkby� Hj]ZgbaZlhju� Jhk�
kbckdh_ h[s_kl\h GD b L>� IJBFWDKIH �KZgdl�I_�
l_j[mj]��
BgnhjfZpby� H�PDLO� QGW#SULPH[SR�UX� ZZZ�SULPH[�
SR�UX�QGW

HDLY;JV

��±��� ��UG :RUNVKRS ©1'7 LQ 3URJUHVVª� ,QWHUQDWLRQDO
0HHWLQJ RI 1'7 ([SHUWV� 3UDJXH� &]HFK 5HSXEOLF� 2UJD�

QL]HUV� &]HFK 6RFLHW\ IRU 1'7� *HUPDQ 6RFLHW\ IRU 1'7�
,QIRUPDWLRQ� H�PDLO� FQGW#FQGW�F]� ZZZ�FQGW�F]

��±��� $617 )DOO &RQIHUHQFH DQG 4XDOLW\ 7HVWLQJ
6KRZ ����� +\DWW 5HJHQF\ 	 &ROXPEXV &RQYHQWLRQ &HQ�
WHU� &ROXPEXV� 2KLR� 86$� 2UJDQL]HU� 7KH $PHULFDQ 6R�
FLHW\ IRU 1RQGHVWUXFWLYH 7HVWLQJ�
,QIRUPDWLRQ� ZZZ�DVQW�RUJ

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



±À¾Ä¾ÃÊÙÃ ÈÌÉÉÃÁÆ�
�ÏÏÌÔÆ¾ÔÆÝ ÐÃÓËÌÉÌÁÌÀ�Ê¾ÖÆËÌÏÐÎÌÆÐÃÉÃÇ ±ÈÎ¾ÆËÙ À ���� Á� ÍÎÌÀÌÂÆÐ�

��±�� n_\jZey ���� ]�

��Ç ªÃÄÂÑË¾ÎÌÂËÙÇ Ë¾ÑÕËÌ�ÐÃÓËÆÕÃÏÈÆÇ ÏÃÊÆË¾Î �¯¬ ®£ª£««¹£ ­®¬�©£ª¹ ­¬¢¡¬°¬ ¨¦

­®¬¦¥ ¬¢¯° �� ¥�¡¬°¬ ¦°£©º«¬¡¬ ­®¬¦¥ ¬¢¯° �� ¬�®��¬°¨¦ ¦ ¯�¬®¨¦  

ª�¶¦«¬¯°®¬£«¦¦ ¦ ­®¦�¬®¬¯°®¬£«¦¦� �ª����� �Á� ¯À¾ÉÝÀ¾� ¨¾ÎÍ¾ÐÙ�
°ÃÊ¾ÐÆÈ¾ ÏÃÊÆË¾Î¾

• Kh\j_f_ggu_ l_g^_gpbb jZa\blby l_ogheh]bc fZrbgh� b ijb[hjhkljh_gby
• MijZ\e_gb_ b fZjd_lbg] \ fZrbgh� b ijb[hjhkljh_gbb
• Ih^]hlh\dZ ijhba\h^kl\Z dZd hkgh\Z kha^Zgby dhgdmj_glhkihkh[ghc ijh^mdpbb
• Khklhygb_ b i_jki_dlb\u jZa\blby aZ]hlh\bl_evgh]h ijhba\h^kl\Z

• Kh\_jr_gkl\h\Zgb_ l_ogheh]bc f_oZgbq_kdhc b nbabdh�l_ogbq_kdhc h[jZ[hldb
• Kh\j_f_ggu_ l_ogheh]bb b h[hjm^h\Zgb_ \ k[hjhqghf ijhba\h^kl\_

• BgnhjfZpbhggu_ l_ogheh]bb b dhfivxl_jbaZpby \ fZrbgh� b ijb[hjhkljh_gbb
• L_ogheh]bq_kdh_ mijZ\e_gb_ dZq_kl\hf b wdkiemZlZpbhggufb k\hckl\Zfb ba^_ebc

• L_ogbq_kdbc dhgljhev b ^bZ]ghklbdZ \ fZrbgh� b ijb[hjhkljh_gbb
• Wdheh]bq_kdb_ ijh[e_fu b bo j_r_gby \ kh\j_f_gghf ijhba\h^kl\_

��±�� fZy ���� ]�

�\ jZfdZo O,,,�c F_`^mgZjh^ghc \uklZ\db ©FZrbghkljh_gb_�F_lZeemj]by ����ª�
��Ç ªÃÄÂÑË¾ÎÌÂËÙÇ Ë¾ÑÕËÌ�ÐÃÓËÆÕÃÏÈÆÇ ÏÃÊÆË¾Î

�­®¬¡®£¯¯¦ «¹£ °£³«¬©¬¡¦¦   ª�¶¦«¬¯°®¬£«¦¦� �ª����� �Á� ¥¾ÍÌÎÌÄÚÃ�
°ÃÊ¾ÐÆÈ¾ ÏÃÊÆË¾Î¾

• L_ogheh]bb mkdhj_ggh]h ijhlhlbibjh\Zgby b ba]hlh\e_gby ^_lZe_c
• Kh\j_f_ggu_ bgkljmf_glu� ijhp_kku h[jZ[hldb b k[hjdb \ fZrbghkljh_gbb

• L_ogheh]bb nbgbrghc fbdjhh[jZ[hldb
• H[hjm^h\Zgb_ b l_ogheh]bq_kdZy hkgZkldZ
• BgnhjfZpbhggu_ l_ogheh]bb \ fZrbghkljh_gbb

��±�� fZy ���� ]�

��Ü ªÃÄÂÑË¾ÎÌÂËÑÜ Ë¾ÑÕËÌ�ÐÃÓËÆÕÃÏÈÑÜ ÈÌËÒÃÎÃËÔÆÜ

�¦«¤£«£®¦½ ­¬ £®³«¬¯°¦ ¦ ®£«¬ �´¦½ ¦¥¢£©¦§� �ª����� �Á� ½ÉÐ¾� ¨ÎÙÊ�
°ÃÊ¾ÐÆÈ¾ ÈÌËÒÃÎÃËÔÆÆ

• GZmqgu_ hkgh\u bg`_g_jbb ih\_joghklb� fZl_jbZeh\_^_gb_� nbabdh�obfbq_kdZy f_oZgbdZ fZl_jbZeh\�
nbabdh�obfby dhglZdlgh]h \aZbfh^_ckl\by� baghkh� b dhjjhabhggZy klhcdhklv� ijhqghklv ih\_joghklgh]h
kehy� nmgdpbhgZevgu_ ihdjulby b ih\_joghklb

• L_ogheh]bq_kdh_ mijZ\e_gb_ dZq_kl\hf b wdkiemZlZpbhggufb k\hckl\Zfb ^_lZe_c fZrbg

• L_ogheh]by j_fhglZ fZrbg� \hkklZgh\e_gby b mijhqg_gby ^_lZe_c
• F_ljheh]bq_kdh_ h[_ki_q_gb_ j_fhglgh]h ijhba\h^kl\Z
• Wdheh]by j_fhglgh�\hkklZgh\bl_evguo jZ[hl

��±�� k_gly[jy ���� ]�

��Ü ªÃÄÂÑË¾ÎÌÂËÑÜ Ë¾ÑÕËÌ�ÍÎ¾ÈÐÆÕÃÏÈÑÜ ÈÌËÒÃÎÃËÔÆÜ Ï ÂÃÇÏÐÀÑÜ×ÆÊÆ ÏÃÊÆË¾Î¾ÊÆ

�¨�µ£¯° ¬� ¯°�«¢�®°¦¥�´¦½� ¨¬«°®¬©º� °£¬®¦½ ¦ ­®�¨°¦¨� ��¨¯¨�� ������ �Á� ½ÉÐ¾� ¨ÎÙÊ�
°ÃÊ¾ÐÆÈ¾ ÈÌËÒÃÎÃËÔÆÆ

• AZdhgh^Zl_evgh_ b ghjfZlb\gh�l_ogbq_kdh_ h[_ki_q_gb_ jZ[hl ih f_ljheh]bb� klZg^ZjlbaZpbb� dZq_kl\m
• <k_h[s__ jmdh\h^kl\h dZq_kl\hf �740�

• F_`^mgZjh^gu_ klZg^Zjlu k_jbb ,62 ����� ����� kbkl_fu mijZ\e_gby dZq_kl\hf b hdjm`Zxs_c kj_^hc�
l_hjby b ijZdlbdZ

• BgnhjfZpbhggu_ l_ogheh]bb \ mijZ\e_gbb dZq_kl\hf b hdjm`Zxs_c kj_^hc

• Hkgh\gu_ Zki_dlu klZg^ZjlbaZpbb b k_jlbnbdZpbb \ fZrbghkljhbl_evghc� ijb[hjhkljhbl_evghc�
Z\bZpbhgghc� h[hjhgghc b ^jm]bo hljZkeyo ijhfure_gghklb

• KlZg^ZjlbaZpby [Zgdh\kdhc� nbgZgkh\hc b kljZoh\hc ^_yl_evghklb
• DeZkkbnbdZpby� dh^bjh\Zgb_� b^_glbnbdZpby� dh^bnbdZpby
• F_ljheh]bq_kdh_ h[_ki_q_gb_ b dhgljhev
• Wdheh]bq_kdb qbklu_ l_ogheh]bb b h[hjm^h\Zgb_
• Ijh[e_fu ih^]hlh\db b i_j_ih^]hlh\db dZ^jh\

�º mº¹¯º°Èä ��È°�Ò« m äË¯º¹¯Ò«�Ò«² º­¯È�È�	°«� ������ �� zÒËm� �ã� km�ºÏÈmº�°}È«� �� k�l �}�
¯ÈÒÓ©� �Ëã� �ÁÈ}°� ������������������ (�PDLO� DWPX#LVP�NLHY�XD� DWPX#DWPX�IUHHQHW�NLHY�XD

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������
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���$�� '�����"����(�"��������������-��)�����"�)��������"�� 
�k Zll_klZpb_c gZ ijZ\h l_ogbq_kdh]h jmdh\h^kl\Z jZ[hlZfb ijb ba]hlh\e_gbb hl\_lkl\_gguo k\Zjguo dhgkljmdpbc 

\ l�q� ih^\_^hfkl\_gguo ]hkm^Zjkl\_gguf gZ^ahjguf hj]ZgZf� 

101 ih^]hlh\dZ b Zll_klZpby � g_^_eb ���� q� 

102 

L_ogbq_kdh_ jmdh\h^kl\h k\Zjhqgufb jZ[hlZfb gZ h[t_d�

lZo� aZ dhlhjufb hkms_kl\ey_lky ]hkm^Zjkl\_gguc gZ^ahj

�jmdh\h^bl_eb k\Zjhqguo jZ[hl�� i_j_Zll_klZpby �� q 
n_\jZev� hdly[jv 

103 ih^]hlh\dZ b Zll_klZpby � g_^_eb ��� q� fZjl� fZc� bxgv� hdly[jv 

104 

Jmdh\h^kl\h k\Zjhqgh-fhglZ`gufb jZ[hlZfb ijb kljhb�

l_evkl\_ b j_fhgl_ ]Zahijh\h^h\ ba ihebf_jguo fZl_jbZ�

eh\� i_j_Zll_klZpby � g_^_ey ��� q� n_\jZev� fZc 

105 Ih^]hlh\dZ b Zll_klZpby ij_^k_^Zl_e_c dhfbkkbc ih Zll_klZpbb k\Zjsbdh\ - wdki_jlh\ MdjZbgkdh]h
Zll_klZpbhggh]h dhfbl_lZ k\Zjsbdh\ �M:DK� � g_^_eb ���� q� k_gly[jv 

106 ki_pbZebklh\ l_ogheh]bq_kdbo kem`[� hl\_qZxsbo aZ hj]ZgbaZpbx

Zll_klZpbb k\Zjsbdh\  
� g_^_eb ��� q� bxgv� ^_dZ[jv 

107 
ki_pbZebklh\ kem`[ l_ogbq_kdh]h dhgljhey� hl\_qZxsbo aZ dhgljhev

k\Zjguo kh_^bg_gbc �\dexqZy ki_pbZevgmx ih^]hlh\dm d Zll_klZpbb

ih \bamZevgh-hilbq_kdhfm f_lh^m dhgljhey� 
� g_^_eb ��� q� n_\jZev� Zij_ev� bxgv�

bxev� k_gly[jv� ^_dZ[jv 

108 

Ih^]hlh\dZ qe_gh\ dhfbkkbb

ih Zll_klZpbb k\Zjsbdh\� 

ki_pbZebklh\ kem`[ hojZgu ljm^Z ij_^ijbylbc  � g_^_eb ��� q� bxev 

109 � ]h^Z �� q 

110 � e_l �� q 

111 

Ih^l\_j`^_gb_ iheghfhqbc� jZkrbj_gb_ ^himkdh\ ij_^�

k_^Zl_e_c dhfbkkbc - wdki_jlh\ M:DK kh klZ`_f� 
� e_l �� q 

ih kh]eZkh\Zgbx k M:DK 

114 � ]h^Z �� q fZc� hdly[jv 

115 � e_l �� q Zij_ev� bxgv� k_gly[jv 

116 

ki_pbZebklh\ l_ogheh]bq_�

kdbo kem`[ ih k\Zjd_ kh

klZ`_f� 
� e_l �� q fZc� hdly[jv 

117 ki_pbZebklh\ ih l_ogbq_kdhfm dhgljhex �� q Zij_ev� bxgv� ghy[jv 

118 

Ih^l\_j`^_gb_ iheghfhqbc�

jZkrbj_gb_ ^himkdh\ qe_gh\

dhfbkkbb ih Zll_klZpbb

k\Zjsbdh\� 

ki_pbZebklh\ ih hojZg_ ljm^Z �� q yg\Zjv� Zij_ev� fZc�

ghy[jv 

119 L_ogheh]by b hj]ZgbaZpby ijhba\h^kl\Z k\Zjhqguo we_dljh^h\ � g_^_eb ���� q� bxgv 

120 
Ijhn_kkbhgZevgZy ih^]hlh\dZ b Zll_klZpby ki_pbZebklh\ ih f_lZeeh]jZnbq_kdbf bkke_^h\Zgbyf

�bkke_^h\Zgb_ fZdjh- b fbdjhkljmdlmj� baf_j_gb_ l\_j^hklb� \uy\e_gb_ f_`djbklZeeblghc dhjjhabb

b hij_^_e_gb_ n_jjblghc nZau� 
� g_^_eb ��� q� n_\jZev� hdly[jv 

121 F_`^mgZjh^guc bg`_g_j ih k\Zjd_  �� b ��� q1 

123 F_`^mgZjh^guc l_ogheh] ih k\Zjd_ �� b ��� q1 

125 F_`^mgZjh^guc ki_pbZebkl ih k\Zjd_ �� b ��� q1 

fZjl� hdly[jv 

127 F_`^mgZjh^guc ijZdlbd ih k\Zjd_ �� b ��� q1 

133 

I_j_ih^]hlh\dZ ki_pbZebklh\ k\Zjhqgh]h ijhba\h^kl\Z ih

ijh]jZffZf F_`^mgZjh^gh]h bgklblmlZ k\Zjdb �k \u^Zq_c
f_`^mgZjh^gh]h ^biehfZ�� 

F_`^mgZjh^guc bgki_dlhj ih k\Zjd_ hl �� ^h ��� q1 
fZjl� ^_dZ[jv 

136 Ih^]hlh\dZ f_g_^`_jh\ ih mijZ\e_gbx dZq_kl\hf \ k\Zjhqghf ijhba\h^kl\_ �k \u^Zq_c _\jhi_c�

kdh]h k_jlbnbdZlZ� 
� g_^_eb ��� q� fZjl� ^_dZ[jv 

137 Hj]ZgbaZpby g_jZajmrZxs_]h dhgljhey gZ ij_^ijbylbyo `_e_agh^hjh`gh]h ljZgkihjlZ � g_^_eb ��� q� yg\Zjv� fZc� ^_dZ[jv 

138 L_ogbq_kdh_ jmdh\h^kl\h k\Zjhqgufb jZ[hlZfb ijb j_fhgl_ ^_ckl\mxsbo ljm[hijh\h^h\ �ih^
^Z\e_gb_f� � g_^_eb ��� q� ih kh]eZkh\Zgbx 

k aZdZaqbdhf 

139 ih\ur_gb_ d\ZebnbdZpbb b Zll_klZpby � g_^_eb ��� q� fZjl 

140 

Nbabdh-f_oZgbq_kdb_ bkiulZgby fZl_jbZeh\ b k\Zjguo
kh_^bg_gbc� i_j_Zll_klZpby �� q hdly[jv 

141 Zll_klZpby � g_^_eb ��� q� 

142 

Wfbkkbhgguc ki_dljZevguc ZgZeba �klbehkdhibjh\Zgb_�
f_lZeeh\ b kieZ\h\� i_j_Zll_klZpby �� q 

ih kh]eZkh\Zgbx 
k aZdZaqbdhf 

M`g[mcr`lec` l`gch[kv �\hafh`gh ijh\_^_gb_ m aZdZaqbdZ� 

144 F_`^mgZjh^gu_ b gZpbhgZevgu_ klZg^Zjlu \ h[eZklb k\Zjhqgh]h ijhba\h^kl\Z b bo hl_q_kl\_ggu_

ZgZeh]b 
� ^gy 

145 Kh\j_f_ggh_ k\Zjhqgh_ h[hjm^h\Zgb_ gZ jugd_ MdjZbgu � ^gy 

146 Gh\u_ l_ogheh]bb ijhn_kkbhgZevghc ih^]hlh\db k\Zjsbdh\ b ^_n_dlhkdhibklh\ � ^_gv 

\ l_q_gb_ ]h^Z 
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201 Ih^]hlh\dZ� ih\ur_gb_ d\ZebnbdZpbb bgkljmdlhjh\ ih k\Zjd_ b jh^kl\_gguf l_ogheh]byf  � g_^_ev ���� q� 

202 Ih\ur_gb_ d\ZebnbdZpbb ij_ih^Z\Zl_e_c ki_pbZevguo ^bkpbiebg ih k\Zjd_ b jh^kl\_gguf l_o�

gheh]byf � g_^_eb ���� q� 
fZc� ghy[jv 
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 �k ijbk\h_gb_f d\ZebnbdZpbb \ khhl\_lkl\bb k gZpbhgZevgufb b f_`^mgZjh^gufb lj_[h\Zgbyfb� 

 Ji_^imi]e[ l][ktcei]�   

301 jmqghc ^m]h\hc k\Zjdb ihdjulufb we_dljh^Zfb � g_^_ev ���� q� 

302 jmqghc ^m]h\hc k\Zjdb g_ieZ\ysbfky f_lZeebq_kdbf we_dljh^hf \ bg_jlguo ]ZaZo �LB=� � g_^_ev ���� q� 

303 ]Zah\hc k\Zjdb � g_^_eb ���� q� 

304 f_oZgbabjh\Zgghc ^m]h\hc k\Zjdb ieZ\ysbfky f_lZeebq_kdbf we_dljh^hf \ aZsblguo ]ZaZo

�FB=�F:=� 
� g_^_eb ���� q� 

bg^b\b^mZevgh_ h[mq_gb_

ih kh]eZkh\Zgbx 
k aZdZaqbdhf 

305 f_oZgbabjh\Zgghc ^m]h\hc k\Zjdb ihjhrdh\hc ijh\hehdhc � g_^_eb ���� q� fZjl� k_gly[jv 

306 Z\lhfZlbq_kdhc ^m]h\hc k\Zjdb ih^ nexkhf � g_^_eb ���� q� Zij_ev� hdly[jv 

307 we_dljhreZdh\hc k\Zjdb � g_^_eb ���� q� fZc� ghy[jv 

308 dhglZdlghc �ij_kkh\hc� k\Zjdb �j_evkh\� ijhfukeh\uo b fZ]bkljZevguo g_nl_- b ]Zahijh\h^h\� � g_^_eb ���� q� bxgv� ^_dZ[jv 

309 ieZklfZkk �k\ZjdZ ljm[hijh\h^h\ ba ihebf_jguo fZl_jbZeh\� � g_^_ev ���� q� yg\Zjv� Zij_ev� bxgv�
bxev� k_gly[jv� ghy[jv 

310 ih ijh]jZffZf F_`^mgZjh^gh]h bgklblmlZ k\Zjdb k ijbk\h_gb_f d\ZebnbdZpbb F_`^mgZjh^guc
k\Zjsbd 

5 – �� g_^_ev1 ih kh]eZkh\Zgbx 
k aZdZaqbdhf 

311 Ki_pbZevgZy ih^]hlh\dZ ih l_ogheh]bb b h[hjm^h\Zgbx dhglZdlghc k\Zjdb ZjfZlmju � g_^_eb ��� q� 

 Ji]vs`hc` e][fcoce[qcc l][ktcei]�  

312 jmqghc ^m]h\hc k\Zjdb ihdjulufb we_dljh^Zfb � g_^_eb ��� q� 

313 jmqghc ^m]h\hc k\Zjdb g_ieZ\ysbfky f_lZeebq_kdbf we_dljh^hf \ bg_jlguo ]ZaZo �LB=� � g_^_eb ��� q� 

314 ]Zah\hc k\Zjdb � g_^_eb ��� q� 

315 f_oZgbabjh\Zgghc ^m]h\hc k\Zjdb ieZ\ysbfky f_lZeebq_kdbf we_dljh^hf \ aZsblguo ]ZaZo

�FB=�F:=� � g_^_eb ��� q� 

316 f_oZgbabjh\Zgghc ^m]h\hc k\Zjdb ihjhrdh\hc ijh\hehdhc � g_^_eb ��� q� 

317 Z\lhfZlbq_kdhc ^m]h\hc k\Zjdb ih^ nexkhf � g_^_eb ��� q� 

318 we_dljhreZdh\hc k\Zjdb � g_^_eb ��� q� 

319 dhglZdlghc �ij_kkh\hc� k\Zjdb �j_evkh\� ijhfukeh\uo b fZ]bkljZevguo g_nl_- b ]Zahijh\h^h\� � g_^_ey ��� q� 

320 ieZklfZkk �k\ZjdZ ljm[hijh\h^h\ ba ihebf_jguo fZl_jbZeh\� � g_^_eb ��� q� 

321 Ih\ur_gb_ d\ZebnbdZpbb ]Zahk\Zjsbdh\ �]Zah\Zy iZcdZ p\_lguo f_lZeeh\� �� q 

 J`k`ji_^imi]e[ l][ktcei]�  

323 jmqghc ^m]h\hc k\Zjdb ihdjulufb we_dljh^Zfb 2 - � g_^_eb 

324 jmqghc ^m]h\hc k\Zjdb g_ieZ\ysbfky f_lZeebq_kdbf we_dljh^hf \ bg_jlguo ]ZaZo �LB=� 2 - � g_^_eb 

325 ]Zah\hc k\Zjdb � g_^_eb 

326 f_oZgbabjh\Zgghc ^m]h\hc k\Zjdb ieZ\ysbfky f_lZeebq_kdbf we_dljh^hf \ aZsblguo ]ZaZo

�FB=�F:=� 
1 - � g_^_eb 

327 f_oZgbabjh\Zgghc ^m]h\hc k\Zjdb ihjhrdh\hc ijh\hehdhc 1 - � g_^_eb 

328 Z\lhfZlbq_kdhc ^m]h\hc k\Zjdb ih^ nexkhf 1 - � g_^_eb 

329 we_dljhreZdh\hc k\Zjdb 1 - � g_^_eb 

330 ih ijh]jZffZf F_`^mgZjh^gh]h bgklblmlZ k\Zjdb k ijbk\h_gb_f d\ZebnbdZpbb F_`^mgZjh^guc
k\Zjsbd 5 – � g_^_ev1 

bg^b\b^mZevgh_ h[mq_�

gb_ ih kh]eZkh\Zgbx k

aZdZaqbdhf 

 Ji_^imi]e[� j`k`ji_^imi]e[ c ji]vs`hc` e][fcoce[qcc _`o`emileijclmi] 

334 mevljZa\mdh\h]h dhgljhey ��� q 

335 j_gl]_gh\kdh]h b ]ZffZ dhgljhey ��� q 
n_\jZev� hdly[jv 

336 fZ]gblgh]h dhgljhey ��� q 

337 

Ih^]hlh\dZ ^_n_dlhkdhibklh\� 

]Zah\h]h b `b^dhklgh]h dhgljhey ��� q 
Zij_ev� ghy[jv 

338 mevljZa\mdh\h]h dhgljhey ��� q 

339 j_gl]_gh\kdh]h b ]ZffZ dhgljhey ��� q 
n_\jZev� bxgv� hdly[jv 

340 fZ]gblgh]h dhgljhey ��� q 

341 

I_j_ih^]hlh\dZ ^_n_dlhkdhib�

klh\� 

]Zah\h]h b `b^dhklgh]h dhgljhey ��� q 
Zij_ev� ghy[jv 

342 Ih\ur_gb_ d\ZebnbdZpbb mevljZa\mdh\h]h dhgljhey hl ��� ^h ��� q4 n_\jZev� bxgv� hdly[jv 
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343 j_gl]_gh\kdh]h b ]ZffZ dhgljhey hl ��� ^h ��� q4  

344 fZ]gblgh]h dhgljhey hl ��� ^h ��� q4 

345 

^_n_dlhkdhibklh\� 

]Zah\h]h b `b^dhklgh]h dhgljhey hl �� ^h ��� q4 
Zij_ev� ghy[jv 

347 P_e_\Zy ih^]hlh\dZ ^_n_dlhkdhibklh\ mevljZa\mdh\h]h dhgljhey dhe_kguo iZj \Z]hgh\ hl �� ^h ��� q4 
ih kh]eZkh\Zgbx 
k aZdZaqbdhf 

346 Ih^]hlh\dZ dhgljhe_jh\ k\Zjhqguo jZ[hl hl �� ^h ��� q4 n_\jZev� k_gly[jv 

 ?kn^c` jkio`llcc   

351 ]Zah\hc j_adb � g_^_eb ���� q� bxev� ghy[jv 

352 
Ih^]hlh\dZ ]Zahj_aqbdh\� 

jmqghc b f_oZgbabjh\Zgghc \ha^mrgh-ieZaf_gghc j_adb � g_^_eb ���� q� yg\Zjv� bxev 

353 Ih^]hlh\dZ f_lZeebaZlhjh\ ih gZg_k_gbx mijhqgyxsbo b aZsblguo ihdjulbc gZ f_lZeeu � g_^_ev ���� q� fZjl 

354 Ki_pbZevgZy ih^]hlh\dZ ih ih\_joghklghc aZdZed_ dhe_kguo iZj gZ mklZgh\dZo \ukhdhl_fi_jZlmj�

ghc aZdZedb �ih\ur_gb_ d\ZebnbdZpbb l_jfbklh\� � g_^_eb ���� q� ih kh]eZkh\Zgbx 
k aZdZaqbdhf 
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�\ khhl\_lkl\bb k gZpbhgZevgufb b f_`^mgZjh^gufb ghjfZfb b klZg^ZjlZfb� 

 

401 Ki_pbZevgZy ih^]hlh\dZ b Zll_klZpby k\Zjsbdh\ \ khhl\_lkl\bb k >KLM ����-��� >KLM ����-��� ijZ-
\beZfb =hkgZ^ahjhojZgljm^Z �>G:HI ����-1.16-���� ijZ\beZfb =hkZlhfgZ^ahjZ �IG:W=-7-003-87) hl �� ^h ��� q2 1-� g_^_ey f_kypZ 

3-� g_^_ey f_kypZ 

403 >hihegbl_evgZy Zll_klZpby k\Zjsbdh\ kh]eZkgh >G:HI ����-1.16-96 �� q ih kh]eZkh\Zgbx 
k aZdZaqbdhf 

405 I_jbh^bq_kdZy Zll_klZpby k\Zjsbdh\ \ khhl\_lkl\bb k ijZ\beZfb =hkgZ^ahjhojZgljm^Z �>G:HI
0.00-1.16-���� ijZ\beZfb =hkZlhfgZ^ahjZ �IG:W=-7-003-87) �� q _`_g_^_evgh 

406 Ih^]hlh\dZ b Zll_klZpby k\Zjsbdh\ \ khhl\_lkl\bb k f_`^mgZjh^gufb klZg^ZjlZfb ,62 ���� b 
EN 287 

� g_^_eb ��� q� 1-� g_^_ey f_kypZ 
3-� g_^_ey f_kypZ 

407 I_jbh^bq_kdZy Zll_klZpby k\Zjsbdh\ \ khhl\_lkl\bb k f_`^mgZjh^gufb b _\jhi_ckdbfb klZg^Zj�

lZfb ,62 ���� b (1 ��� �� q _`_g_^_evgh 

408 Ih^]hlh\dZ b Zll_klZpby k\Zjsbdh\ \ khhl\_lkl\bb k f_`^mgZjh^guf klZg^Zjlhf ,62 ����� �hi_jZ�
lhju Z\lhfZlbq_kdbo mklZgh\hd ^m]h\hc k\Zjdb ieZ\e_gb_f � hi_jZlhju dhglZdlghc lhq_qghc k\Zjdb� 

� g_^_eb ��� q� 

409 :ll_klZpby k\Zjsbdh\ gZ ijZ\h \uiheg_gby jZ[hl ijb j_fhgl_ ^_ckl\mxsbo fZ]bkljZevguo ljm[h�

ijh\h^h\ �ih^ ^Z\e_gb_f� � g_^_eb ���� q� 

410 I_jbh^bq_kdZy Zll_klZpby k\Zjsbdh\ gZ ijZ\h \uiheg_gby jZ[hl ijb j_fhgl_ ^_ckl\mxsbo fZ]b�

kljZevguo ljm[hijh\h^h\ �ih^ ^Z\e_gb_f� 
�� q 

411 D\ZebnbdZpbhggZy Zll_klZpby k\Zjsbdh\ gZ fZrbgZo dhglZdlghc �ij_kkh\hc� k\Zjdb �j_evkh\�
ijhfukeh\uo b fZ]bkljZevguo g_nl_- b ]Zahijh\h^h\� �� q 

412 D\ZebnbdZpbhggZy Zll_klZpby ]Zahj_aqbdh\ jmqghc b f_oZgbabjh\Zgghc \ha^mrgh-ieZaf_gghc
j_adb 

�� q 

ih kh]eZkh\Zgbx 
k aZdZaqbdhf 

413 :ll_klZpby k\Zjsbdh\ ieZklfZkk �k\ZjdZ ljm[hijh\h^h\ ba ihebf_jguo fZl_jbZeh\� ijh\h^blky ih hdhgqZgbb dmjkZ ��� 

414 I_jbh^bq_kdZy Zll_klZpby k\Zjsbdh\ ieZklfZkk �k\ZjdZ ljm[hijh\h^h\ ba ihebf_jguo fZl_jbZeh\� �� q \ l_q_gb_ ]h^Z 

415 mevljZa\mdh\hc dhgljhev 

420 jZ^bZpbhgguc dhgljhev 
hl �� ^h ��� q3 

425 fZ]gblguc dhgljhev 

430 dZibeeyjguc dhgljhev 
hl �� ^h ��� q3 

435 

Ki_pbZevgZy ih^]hlh\dZ

^_n_dlhkdhibklh\ d Zll_klZ�

pbb \ khhl\_lkl\bb k >G:HI
0.00-1.27-97: 

\bamZevgh-hilbq_kdbc dhgljhev hl �� ^h �� q3 

ih kh]eZkh\Zgbx 
k aZdZaqbdhf 

1 -  Ijh^he`bl_evghklv h[mq_gby mklZgZ\eb\Z_lkyMiheghfhq_ggufGZpbhgZevguf hj]Zghf �MGH�� 
2 -  Ijh^he`bl_evghklv ih^]hlh\db mklZgZ\eb\Z_lky Zll_klZpbhgghc dhfbkkb_c� 
3 -  Ijh^he`bl_evghklv h[mq_gby mdZau\Z_lky \ gZijZ\e_gbbHKI �hj]Zg ih k_jlbnbdZpbb i_jkhgZeZ�� 
4 -  Ijh^he`bl_evghklv h[mq_gby aZ\bkblhl d\ZebnbdZpbb kemrZl_ey� 

Ih ijhkv[_ aZdZaqbdh\ \hafh`gh ijh\_^_gb_ h[mq_gby \ ^jm]b_ kjhdb beb ih ^jm]bf ijh]jZffZf� g_ \hr_^rbf \ ^Zgguc i_j_q_gv� Z

lZd`_ gZl_jjblhjbb aZdZaqbdZ� 

GZ i_jbh^ h[mq_gby kemrZl_eyf ij_^hklZ\ey_lky h[s_`blb_ k hieZlhc aZ gZebqguc jZkq_l�  

Klhbfhklv h[mq_gby hij_^_ey_lky ijb aZdexq_gbb ^h]h\hjZ� 

>ey ijb_fZ gZ h[mq_gb_ g_h[oh^bfh gZijZ\blv aZy\dm \ Z^j_kP_gljZ k mdZaZgb_frbnjZ dmjkZ� dhebq_kl\Z ki_pbZebklh\ b ihqlh�

\uo j_d\bablh\ ij_^ijbylby� 

Nek[ch[� ������ ^� Ec`]-���� nf� <ia`hei� �� 
 

L_e� ����� ��� ���-63-30, 456-10-74, 261-54-62, 261-51-��� NZdk ����� ��� ���-48-94 
E-mail: paton-tc@paton.kiev.ua, http: www.paton-tc.kiev.ua 
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¦ÂÃ¾ÉÚË¾Ý Ê¾ÖÆË¾ ËÃ ÂÌÉÄË¾ ÏÌÅÂ¾À¾ÐÚ ÊÃÓ¾�

ËÆÕÃÏÈÆÓ ÈÌÉÃ¿¾ËÆÇ� Ð¾È È¾È ÀÏÝ ÛËÃÎÁÆÝ ÂÌÉÄË¾

ÍÎÃÀÎ¾×¾ÐÚÏÝ À ÍÌÉÃÅËÑÜ Î¾¿ÌÐÑ� «¾ ÍÎ¾ÈÐÆÈÃ ÍÎÆ

Î¾¿ÌÐÃ ÉÜ¿ÙÓ ÊÃÓ¾ËÆÕÃÏÈÆÓ Æ ÛÉÃÈÐÎÌÊ¾ÁËÆÐËÙÓ

ÏÆÏÐÃÊ ÀÌÅËÆÈ¾ÜÐ ÈÌÉÃ¿¾ËÆÝ� ÀÙÅÀ¾ËËÙÃ ÌÏÐ¾ÐÌÕ�

ËÙÊ ÂÆÏ¿¾É¾ËÏÌÊ� Î¾ÏÔÃËÐÎÌÀÈÌÇ� ÌÐÈÉÌËÃËÆÝÊÆ À

ÛÉÃÊÃËÐ¾Ó Å¾ÔÃÍÉÃËÆÝ� Å¾ÅÌÎ¾ÊÆ Æ Ð� Â�� ÕÐÌ ÍÎÆÀÌ�

ÂÆÐ È Î¾ÏÏÃÆÀ¾ËÆÜ ÛËÃÎÁÆÆ À ÀÆÂÃ ÊÃÓ¾ËÆÕÃÏÈÆÓ ÈÌ�

ÉÃ¿¾ËÆÇ� ­ÌÛÐÌÊÑ ÀÆ¿Î¾ÔÆÝ x ÌÂÆË ÆÅ Ï¾ÊÙÓ ÆË�

ÒÌÎÊ¾ÐÆÀËÙÓ Í¾Î¾ÊÃÐÎÌÀ� ÈÌÐÌÎÙÇ ÊÌÄÃÐ ¿ÙÐÚ
ÍÎÆÊÃËÃË ÂÉÝ ÈÌËÐÎÌÉÝ ÐÃÈÑ×ÃÁÌ ÐÃÓËÆÕÃÏÈÌÁÌ ÏÌÏ�

ÐÌÝËÆÝ ÊÃÓ¾ËÆÅÊÌÀ ÎÌÐÌÎËÌÁÌ ÐÆÍ¾ ¿ÃÅ ÆÓ Î¾Å¿ÌÎÈÆ

À ÍÎÌÔÃÏÏÃ ÆÅÁÌÐÌÀÉÃËÆÝ �ÆÏÍÙÐ¾ËÆÇ�� ÛÈÏÍÉÑ¾�

Ð¾ÔÆÆ� ÎÃÊÌËÐ¾ Æ Ë¾É¾ÂÈÆ�

ªÙ ÑÄÃ ÍÎÆÀÙÈÉÆ È ÐÌÊÑ� ÕÐÌ ÈÌËÐÎÌÉÆÎÑÃÊ ÏÌÏ�
ÐÌÝËÆÃ ÂÀÆÁ¾ÐÃÉÃÇ ÀËÑÐÎÃËËÃÁÌ ÏÁÌÎ¾ËÆÝ ÍÌ Â¾ÀÉÃ�

ËÆÜ� ÐÃÊÍÃÎ¾ÐÑÎÃ� Î¾ÏÓÌÂÑ Ê¾ÏÉ¾� ÈÌÊÍÎÃÏÏÆÆ Æ Ð�

Â�� Ð� Ã� ÍÌ ÌÍÎÃÂÃÉÃËËÙÊ ÂÆ¾ÁËÌÏÐÆÕÃÏÈÆÊ ÍÎÆÅË¾�

È¾Ê Æ ÐÌÉÚÈÌ ÍÌÏÉÃ ÛÐÌÁÌ ÍÎÆËÆÊ¾ÃÊ ÎÃÖÃËÆÃ Ì¿ ÆÓ

ÐÃÓËÆÕÃÏÈÌÊ ÏÌÏÐÌÝËÆÆ� ÍÎÌÆÅÀÌÂÏÐÀÃ ÌÍÎÃÂÃÉÃË�

ËÙÓ Ë¾É¾ÂÌÕËÙÓ ÆÉÆ ÎÃÊÌËÐËÙÓ Î¾¿ÌÐ�

¢ÉÝ ÊÃÓ¾ËÆÅÊÌÀ ÎÌÐÌÎËÌÁÌ ÐÆÍ¾ �ÐÑÎ¿ÆË� ÐÑÎ¿Ì�
ÈÌÊÍÎÃÏÏÌÎÌÀ� ÛÉÃÈÐÎÌÂÀÆÁ¾ÐÃÉÃÇ� ÁÃËÃÎ¾ÐÌÎÌÀ�

Ë¾ÏÌÏÌÀ� ÀÃËÐÆÉÝÐÌÎÌÀ Æ Ð� Â�� ÌÏËÌÀËÙÊÆ ÆÏÐÌÕËÆ�

È¾ÊÆ ÂÆ¾ÁËÌÏÐÆÕÃÏÈÌÇ ÆËÒÌÎÊ¾ÔÆÆ� Ó¾Î¾ÈÐÃÎÆÅÑÜ�

×ÆÊÆ ÐÃÈÑ×ÃÃ ÐÃÓËÆÕÃÏÈÌÃ ÏÌÏÐÌÝËÆÃ ÊÃÓ¾ËÆÅÊÌÀ

ÝÀÉÝÜÐÏÝ ÏÆÁË¾ÉÙ ÀÆ¿Î¾ÔÆÆ� ¬¿ÑÏÉÌÀÉÃËÌ ÛÐÌ ÐÃÊ�

ÕÐÌ ÀÆ¿Î¾ÔÆÝ� ÝÀÉÝÝÏÚ ÏÉÃÂÏÐÀÆÃÊ ÀÅ¾ÆÊÌÂÃÇÏÐÀÆÝ

Î¾ÅÉÆÕËÙÓ ÏÆÉ À Ï¾ÊÌÊ ÊÃÓ¾ËÆÅÊÃ� ËÃÏÃÐ À ÏÃ¿Ã

ÆËÒÌÎÊ¾ÔÆÜ Ì ÏÌÏÐÌÝËÆÆ È¾È ÊÃÓ¾ËÆÅÊ¾ À ÔÃÉÌÊ�

Ð¾È Æ ÃÁÌ ÌÐÂÃÉÚËÙÓ ÈÆËÃÊ¾ÐÆÕÃÏÈÆÓ ÏÀÝÅÃÇ� ÑÅÉÌÀ

Æ ÂÃÐ¾ÉÃÇ� ­ÎÆ ÛÐÌÊ ÐÃÌÎÆÝ Æ ÍÎ¾ÈÐÆÈ¾ ¾Ë¾ÉÆÅ¾ ÀÆ¿�

ÎÌÏÆÁË¾ÉÌÀ È Ë¾ÏÐÌÝ×ÃÊÑ ÀÎÃÊÃËÆ ÏÐÌÉÚ ÌÐÎ¾¿ÌÐ¾�

Ë¾� ÕÐÌ ÊÌÄËÌ ÍÌÉÑÕÆÐÚ ÂÌÏÐÌÀÃÎËÑÜ ÆËÒÌÎÊ¾ÔÆÜ

ÍÎ¾ÈÐÆÕÃÏÈÆ ÍÌ ÉÜ¿ÌÊÑ ÂÃÒÃÈÐÑ ÊÌËÐ¾Ä¾� ÆÅÁÌÐÌÀ�

ÉÃËÆÝ ÆÉÆ ÆÅËÌÏ¾�

­ÎÆ ÍÌÝÀÉÃËÆÆ È¾ÈÆÓ ÉÆ¿Ì Ò¾ÈÐÌÎÌÀ� ÀÙÅÙÀ¾Ü�

×ÆÓÌÐÈÉÌËÃËÆÝ ÌÐ ËÌÎÊ¾ÉÚËÌÁÌÏÌÏÐÌÝËÆÝÊÃÓ¾ËÆÅ�

Ê¾� ÊÙ Ë¾¿ÉÜÂ¾ÃÊ ÎÃ¾ÈÔÆÜ Ë¾ ÆÓ ÀÌÅÂÃÇÏÐÀÆÝ ÍÌ

ÆÅÊÃËÃËÆÜ ÏÌÌÐÀÃÐÏÐÀÑÜ×ÆÓ ÀÆ¿Î¾ÔÆÌËËÙÓ Í¾Î¾�

ÊÃÐÎÌÀ� ÈÌÐÌÎÙÃ À ÏÆÉÑ ÏÀÌÃÇ ÀÙÏÌÈÌÇ ÕÑÀÏÐÀÆÐÃÉÚ�

ËÌÏÐÆ ÌÐÎ¾Ä¾ÜÐ ÍÎÌÆÏÓÌÂÝ×ÆÃ Ï ÊÃÓ¾ËÆÅÊÌÊ ÍÃÎÃ�

ÊÃËÙ�

«¾ ¿¾ÅÃ ÈÌËÐÎÌÉÝ Æ ¾Ë¾ÉÆÅ¾ ÏÌÌÐÀÃÐÏÐÀÑÜ×ÆÓ
ÀÆ¿Î¾ÔÆÌËËÙÓ Í¾Î¾ÊÃÐÎÌÀ ÎÃÖ¾ÜÐÏÝ ÂÀÃ ÌÏËÌÀËÙÃ

Å¾Â¾ÕÆ ÐÃÓËÆÕÃÏÈÌÇ ÂÆ¾ÁËÌÏÐÆÈÆ�

ÊÌËÆÐÌÎÆËÁ x Î¾ÏÍÌÅË¾À¾ËÆÃ ÐÃÈÑ×ÃÁÌ ÐÃÓËÆ�

ÕÃÏÈÌÁÌ ÏÌÏÐÌÝËÆÝ ÊÃÓ¾ËÆÅÊ¾�

ÂÆ¾ÁËÌÏÐÆÈ¾ x ÀÙÝÀÉÃËÆÃ ÍÎÆÕÆË Æ ÑÏÉÌÀÆÇ�

ÀÙÅÙÀ¾Ü×ÆÓ ËÃÆÏÍÎ¾ÀËÌÏÐÆ� Æ ÍÎÆËÝÐÆÃ Ì¿ÌÏËÌ�

À¾ËËÙÓ ÎÃÖÃËÆÝ ÍÌ ÆÓ ÑÏÐÎ¾ËÃËÆÜ�

­ÃÎÀ¾Ý Å¾Â¾Õ¾ ÂÌÉÁÆÃ ÁÌÂÙ ÑÏÍÃÖËÌ ÎÃÖ¾ÃÐÏÝ
Ë¾ ¿¾ÅÃ Î¾ÅÀÆÐÆÝ ÏÎÃÂÏÐÀ ÆÅÊÃÎÃËÆÝ ÌÏËÌÀËÙÓ Í¾�

Î¾ÊÃÐÎÌÀ ÀÆ¿Î¾ÔÆÆ� ¬¿ÙÕËÌ ÛÐÌ ÂÌÏÐ¾ÐÌÕËÌ ÍÎÌÏ�

ÐÙÃ ÍÎÆ¿ÌÎÙ ÂÉÝ Ë¾¿ÉÜÂÃËÆÝ Å¾ ÆÅÊÃËÃËÆÝÊÆ ÌÍ�

ÎÃÂÃÉÃËËÌÇ ÁÎÑÍÍÙ ÀÆ¿Î¾ÔÆÌËËÙÓ Í¾Î¾ÊÃÐÎÌÀ ÀÌ

ÀÎÃÊÃËÆ Æ ÏÎ¾ÀËÃËÆÝ ÍÌÉÑÕÃËËÙÓ ÎÃÅÑÉÚÐ¾ÐÌÀ Ï ÍÌ�

ÎÌÁÌÀÙÊÆ ÅË¾ÕÃËÆÝÊÆ� ­ÎÆ ÛÐÌÊ Ì¿ØÃÂÆËÃËÆÃ ÆÓ À

ÏÐ¾ÔÆÌË¾ÎËÙÃ ÏÆÏÐÃÊÙ ÊÌËÆÐÌÎÆËÁ¾ Ï ÆÏÍÌÉÚÅÌÀ¾�

ËÆÃÊ ÏÎÃÂÏÐÀ ¾ÀÐÌÊ¾ÐÆÅ¾ÔÆÆ ÍÌÅÀÌÉÝÃÐ ÏÌÅÂ¾À¾ÐÚ

ÏÆÏÐÃÊÙ ¾ÀÐÌÊ¾ÐÆÕÃÏÈÌÁÌ ÊÌËÆÐÌÎÆËÁ¾� ¬ÏËÌÀËÙÃ
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Å¾Â¾ÕÆ ÊÌËÆÐÌÎÆËÁ¾ x ÛÐÌ ÈÌËÐÎÌÉÚ Ì¿×ÃÁÌ ÑÎÌÀËÝ �È¾ÐÃÁÌÎÆÆ� ÐÃÓËÆÕÃÏÈÌÁÌ ÏÌÏÐÌÝËÆÝ Ê¾ÖÆË Æ ÂÌÏ�

ÐÌÀÃÎËÌÃ Ì¿Ë¾ÎÑÄÃËÆÃ ¾À¾ÎÆÇËÙÓ ÏÆÐÑ¾ÔÆÇ� ÍÌÛÐÌÊÑ ÏÆÏÐÃÊÙ ÊÌËÆÐÌÎÆËÁ¾ Ì¿ÙÕËÌ ÀÈÉÜÕ¾ÜÐ À ÏÌÏÐ¾À

ÏÎÃÂÏÐÀ ¾À¾ÎÆÇËÌÇ Å¾×ÆÐÙ Ê¾ÖÆË� ÌÐÈÉÜÕ¾Ü×ÆÃ ÆÓ ÍÎÆ ÀÌÅËÆÈËÌÀÃËÆÆ ¾À¾ÎÆÇËÌÇ ÏÆÐÑ¾ÔÆÆ�

®ÃÖÃËÆÜ ÀÐÌÎÌÇ Å¾Â¾ÕÆ ÏÍÌÏÌ¿ÏÐÀÌÀ¾ÉÌ ¿ÑÎËÌÃ Î¾ÅÀÆÐÆÃ ÊÆÈÎÌÍÎÌÔÃÏÏÌÎËÌÇ Æ ÈÌÊÍÚÜÐÃÎËÌÇ ÐÃÓ�

ËÆÈÆ Æ ÐÃÓËÌÉÌÁÆÇ� Î¾ÅÀÆÐÆÃ Ë¾ ÆÓ ¿¾ÅÃ ÊÃÐÌÂÌÀ Æ ÏÎÃÂÏÐÀ ÂÆ¾ÁËÌÏÐÆÈÆ� ÀÌÅÊÌÄËÌÏÐÚ ÏÌÅÂ¾ËÆÝ ÏÍÃÔÆ�

¾ÉÆÅÆÎÌÀ¾ËËÙÓ ÍÎÌÁÎ¾ÊÊ ÍÌ ÓÎ¾ËÃËÆÜ� Ì¿Î¾¿ÌÐÈÃ Æ ¾Ë¾ÉÆÅÑ ÎÃÅÑÉÚÐ¾ÐÌÀ ÆÅÊÃÎÃËÆÇ� ¥¾Â¾ÕÃÇ ÏÆÏÐÃÊ

ÀÆ¿Î¾ÔÆÌËËÌÇ ÂÆ¾ÁËÌÏÐÆÈÆ È¾È ÏÐ¾ÔÆÌË¾ÎËÙÓ� Ð¾È Æ ÍÃÎÃËÌÏËÙÓ ÝÀÉÝÃÐÏÝ Ì¿Ë¾ÎÑÄÃËÆÃ Æ ÆÂÃËÐÆÒÆÈ¾ÔÆÝ

ÂÃÒÃÈÐÌÀ Ë¾ Î¾ËËÃÇ ÏÐ¾ÂÆÆ Î¾ÅÀÆÐÆÝ x ÆÓ ÊÌÄËÌ Ë¾ÅÀ¾ÐÚ ÏÆÏÐÃÊ¾ÊÆ ÊÌËÆÐÌÎÆËÁ¾ Î¾ÅÀÆÐÆÝ ÂÃÒÃÈÐÌÀ�

¯ÆÏÐÃÊ¾ ÌÐÏÉÃÄÆÀ¾ÃÐ ÀÏÃ ÂÃÒÃÈÐÙ� ÀÌÅËÆÈ¾Ü×ÆÃ À ÍÎÌÔÃÏÏÃ ÛÈÏÍÉÑ¾Ð¾ÔÆÆ Ê¾ÖÆË ÌÐ ÊÌÊÃËÐ¾ ÆÓ Å¾�

ÎÌÄÂÃËÆÝ �ÈÌÁÂ¾ ÌËÆ Ã×Ã ËÃ ÍÎÃÂÏÐ¾ÀÉÝÜÐ ÌÍ¾ÏËÌÏÐÆ ÂÉÝ Î¾¿ÌÐÙ�� ÈÌËÐÎÌÉÆÎÑÃÐ ÏÈÌÎÌÏÐÚ ÆÓ Î¾ÅÀÆÐÆÝ

ÀÌ ÀÎÃÊÃËÆ� Æ Ë¾ ÌÏËÌÀÃ ¾Ë¾ÉÆÅ¾ ÍÌÉÑÕÃËËÙÓ Â¾ËËÙÓ ÍÎÌÁËÌÅÆÎÑÃÐ ÌÏÐ¾ÐÌÕËÙÇ ÎÃÏÑÎÏ� Ð� Ã� ÂÌÏÐ¾ÐÌÕËÌ

ÐÌÕËÌ ÊÌÄËÌ ÍÉ¾ËÆÎÌÀ¾ÐÚ Î¾¿ÌÐÙ ÍÌ ÎÃÊÌËÐÑ� Ë¾É¾ÂÈÃ ÆÉÆ Å¾ÊÃËÃ ÆÅËÌÖÃËËÙÓ ÂÃÐ¾ÉÃÇ�

¬ÍÙÐ ÍÌÈ¾ÅÙÀ¾ÃÐ� ÕÐÌ ÀËÃÂÎÃËÆÃ ÏÎÃÂÏÐÀ ÂÆ¾ÁËÌÏÐÆÎÌÀ¾ËÆÝ ÝÀÉÝÃÐÏÝ ÌÂËÆÊ ÆÅ À¾ÄËÃÇÖÆÓ Ò¾ÈÐÌÎÌÀ

ÍÌÀÙÖÃËÆÝ ÛÈÌËÌÊÆÕÃÏÈÌÇ ÛÒÒÃÈÐÆÀËÌÏÐÆ ÆÏÍÌÉÚÅÌÀ¾ËÆÝ Ì¿ÌÎÑÂÌÀ¾ËÆÝ À ÍÎÌÊÙÖÉÃËËÌÏÐÆ� ­ÌÛÐÌÊÑ

ÍÃÎÃËÌÏËÙÃ ÏÆÏÐÃÊÙ ÐÃÓËÆÕÃÏÈÌÇÂÆ¾ÁËÌÏÐÆÈÆ Ë¾ÊËÌÁÆÓ ÍÎÃÂÍÎÆÝÐÆÝÓ ÏÐ¾ËÌÀÝÐÏÝ ÌÏËÌÀÌÇ ÂÉÝ ÍÃÎÃÓÌÂ¾

ÌÐ ÐÃÓËÌÉÌÁÆÆ ÍÉ¾ËÌÀÌ�ÍÎÌÒÆÉ¾ÈÐÆÕÃÏÈÆÓ ÎÃÊÌËÐÌÀ �­­®� È ÐÃÓËÌÉÌÁÆÆ Ì¿ÏÉÑÄÆÀ¾ËÆÝ ÍÌ Ò¾ÈÐÆÕÃÏÈÌÊÑ

ÏÌÏÐÌÝËÆÜ �¬²¯��

¢¾ËË¾Ý ÐÃÓËÌÉÌÁÆÝ ÈÌÎÃËËÙÊ Ì¿Î¾ÅÌÊ ÊÃËÝÃÐ ÏÆÏÐÃÊÑ Ì¿ÏÉÑÄÆÀ¾ËÆÝ Ì¿ÌÎÑÂÌÀ¾ËÆÝ Ë¾ ÍÎÃÂÍÎÆÝÐÆÆ

Æ ÍÌÅÀÌÉÝÃÐ�

• ÆÅ¿¾ÀÆÐÚÏÝ ÌÐ �ÀËÃÅ¾ÍËÙÓ� ÍÌÉÌÊÌÈ ÊÃÓ¾ËÆÅÊÌÀ Æ ÌÏÐ¾ËÌÀÌÈ ÍÎÌÆÅÀÌÂÏÐÀ¾�
• ÈÌËÐÎÌÉÆÎÌÀ¾ÐÚ ÎÃ¾ÉÚËÌÃ ÐÃÈÑ×ÃÃ ÐÃÓËÆÕÃÏÈÌÃ ÏÌÏÐÌÝËÆÃ ÊÃÓ¾ËÆÅÊÌÀ�
• ÐÃÓËÆÕÃÏÈÆ Ì¿ÌÏËÌÀ¾ËËÌ ÌÍÎÃÂÃÉÝÐÚ ÏÎÌÈÆ Æ ÏÌÂÃÎÄ¾ËÆÃ ÎÃÊÌËÐËÙÓ Æ Ë¾É¾ÂÌÕËÙÓ Î¾¿ÌÐ� ÈÌËÐÎÌ�

ÉÆÎÌÀ¾ÐÚ È¾ÕÃÏÐÀÌ ÆÓ ÀÙÍÌÉËÃËÆÝ�

• ÑÊÃËÚÖÆÐÚ ÒÆË¾ËÏÌÀÙÃ Æ ÐÎÑÂÌÀÙÃ Å¾ÐÎ¾ÐÙ Ë¾ ÛÈÏÍÉÑ¾Ð¾ÔÆÜ Ì¿ÌÎÑÂÌÀ¾ËÆÝ�

• ÍÎÌÂÉÆÐÚ ÊÃÄÎÃÊÌËÐËÙÇ ÍÃÎÆÌÂ Æ ÏÎÌÈ ÏÉÑÄ¿Ù ÊÃÓ¾ËÆÅÊÌÀ�

• ÏÌÈÎ¾ÐÆÐÚ ÍÌÐÎÃ¿ËÌÏÐÚ À Å¾Í¾ÏËÙÓ Õ¾ÏÐÝÓ� Ê¾ÐÃÎÆ¾É¾Ó Æ Ì¿ÌÎÑÂÌÀ¾ËÆÆ�
• ÍÌÀÙÏÆÐÚ Ì¿×ÑÜ ÈÑÉÚÐÑÎÑ ÍÎÌÆÅÀÌÂÏÐÀ¾ Æ ÈÀ¾ÉÆÒÆÈ¾ÔÆÜ ÍÃÎÏÌË¾É¾�

¦ÏÍÌÉÚÅÑÃÊÙÃ ÍÎÆ ÛÐÌÊ ÐÃÓËÆÕÃÏÈÆÃ ÏÎÃÂÏÐÀ¾� È¾È ÍÎ¾ÀÆÉÌ� ÍÌÅÀÌÉÝÜÐ ËÃ ÐÌÉÚÈÌ ÈÌËÐÎÌÉÆÎÌÀ¾ÐÚ

ÏÌÏÐÌÝËÆÃ ÊÃÓ¾ËÆÅÊÌÀ� ËÌ Æ Ì¿ÃÏÍÃÕÆÀ¾ÜÐ ÎÃÖÃËÆÃ Å¾Â¾Õ ÍÌ ÌÍÃÎ¾ÐÆÀËÌÇ Ë¾É¾ÂÈÃ À ÍÎÌÔÃÏÏÃ ÛÈÏÍÉÑ�

¾Ð¾ÔÆÆ Æ ÎÃÊÌËÐ¾�   ÍÃÎÀÑÜ ÌÕÃÎÃÂÚ ÛÐÌ È¾Ï¾ÃÐÏÝ ÂÆË¾ÊÆÕÃÏÈÌÇ ¿¾É¾ËÏÆÎÌÀÈÆ ÎÌÐÌÎÌÀ� ÈÌËÐÎÌÉÜ È¾�

ÕÃÏÐÀ¾ ÍÌÂÖÆÍËÆÈÌÀ Æ ÆÓ ÊÌËÐ¾Ä¾�

¬ÂËÆÊ ÆÅ Ë¾Æ¿ÌÉÃÃ ÏÌÀÎÃÊÃËËÙÓ ÏÎÃÂÏÐÀ ÐÃÓËÆÕÃÏÈÌÇ ÂÆ¾ÁËÌÏÐÆÈÆ� Ë¾ ¿¾ÅÃ ÈÌÐÌÎÌÁÌ ÒÌÎÊÆÎÑÃÐÏÝ

Æ ÛÒÒÃÈÐÆÀËÌ ÆÏÍÌÉÚÅÑÃÐÏÝ ÐÃÓËÌÉÌÁÆÝ� ÝÀÉÝÃÐÏÝ ¾Ë¾ÉÆÅ¾ÐÌÎ ÏÍÃÈÐÎ¾ ÀÆ¿Î¾ÔÆÆ ���� ÍÎÌÆÅÀÌÂÆÊÙÇ À

±ÈÎ¾ÆËÃ ÒÆÎÊÌÇ �¯ÃÎÀÆÏ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÓ Ê¾ÖÆË� ÏÌÀÊÃÏÐËÌ Ï «­­ �¨ÌËÐÃÏÐ�� Á� «ÆÈÌÉ¾ÃÀ� ¬ÏËÌÀËÙÃ

ÐÃÓËÆÕÃÏÈÆÃ Ó¾Î¾ÈÐÃÎÆÏÐÆÈÆ ÍÎÆ¿ÌÎ¾ ÏÌÌÐÀÃÐÏÐÀÑÜÐ Ï¾ÊÙÊ ÀÙÏÌÈÆÊ ÐÎÃ¿ÌÀ¾ËÆÝÊ� ÍÎÃÂØÝÀÉÝÃÊÙÊ È

ÏÌÀÎÃÊÃËËÙÊ ÏÎÃÂÏÐÀ¾Ê ÂÆ¾ÁËÌÏÐÆÈÆ� ÀÙÏÌÈ¾Ý Î¾ÅÎÃÖ¾Ü×¾Ý ÏÍÌÏÌ¿ËÌÏÐÚ ÍÌÅÀÌÉÝÃÐ ÐÌÕËÌ ÀÙÝÀÆÐÚ

ÉÜ¿ÌÇ ÂÃÒÃÈÐ Ë¾ ÊÃÏÐÃ ÛÈÏÍÉÑ¾Ð¾ÔÆÆ ÊÃÓ¾ËÆÅÊ¾�  ÌÅÊÌÄËÌÏÐÆ ÀÙÍÌÉËÃËÆÝ ÊËÌÁÌÍÉÌÏÈÌÏÐËÌÇ ÂÆË¾ÊÆ�

ÕÃÏÈÌÇ ¿¾É¾ËÏÆÎÌÀÈÆ À ÏÌ¿ÏÐÀÃËËÙÓ ÌÍÌÎ¾Ó� ÆÅÊÃÎÃËÆÝ ¾ÊÍÉÆÐÑÂÌ�Ò¾ÅÌ�Õ¾ÏÐÌÐËÙÓ Ó¾Î¾ÈÐÃÎÆÏÐÆÈ Ë¾

ÎÃÄÆÊ¾Ó Î¾ÅÁÌË¾�ÀÙ¿ÃÁ¾� ÈÌËÐÎÌÉÚ ÍÌÂÖÆÍËÆÈÌÀ ÍÌ ÍÎÝÊÌÊÑ ÏÍÃÈÐÎÑ� ÏÍÃÈÐÎÑ ÌÁÆ¿¾Ü×ÃÇ Æ ÊÃÐÌÂÑ

ÑÂ¾ÎËÙÓ ÆÊÍÑÉÚÏÌÀ ÏÑ×ÃÏÐÀÃËËÌ Î¾ÏÖÆÎÝÜÐ ÀÌÅÊÌÄËÌÏÐÆ ÆÏÍÌÉÚÅÌÀ¾ËÆÝ ÍÎÆ¿ÌÎÌÀ ÍÎÆ ÎÃÊÌËÐÃ Æ Ë¾�

É¾ÂÈÃ� ²ÑËÈÔÆÌË¾ÉÚËÙÃ ÀÌÅÊÌÄËÌÏÐÆ ÍÎÆ¿ÌÎ¾ ÏÌÌÐÀÃÐÏÐÀÑÜÐ ÊÆÎÌÀÙÊ ÏÐ¾ËÂ¾ÎÐ¾Ê� ¾ ÍÌ ÏÌÌÐËÌÖÃËÆÜ

ÔÃË¾�È¾ÕÃÏÐÀÌ ÌË ËÃ ÆÊÃÃÐ ÈÌËÈÑÎÃËÐÌÀ�

iËÁË}�© äË²ÈÓÒÏäºm� m©«mã«Ëä©Ë mÒ­¯º�ÒÈ�Óº°�Ò�Ë°}ÒäÒ äË�º�ÈäÒ }ºÓ�¯ºã«

iÒ°­ÈãÈÓ° cÈ­º�Ò² }ºãË° ÓÈ°º°ºm� mËÓ�Òã«�º¯ºm� ��¯­º}ºä¹¯Ë°°º¯ºm� cº�º¯ºm ªãË}�¯º�mÒ�È�ËãË®� �ËÓË¯È�º¯ºm Ò �� ��

sË°ºº°Óº°�	 jÏãºä Ò °äË�ËÓÒË mÈãºm� jÏº�Ó��©® mÈã�

wãË}�¯º�mÒ�È�ËãÒ sË¯ÈmÓºäË¯Ó©® mºÏ���Ó©® ÏÈÏº¯ äËÎ�� °�È�º¯ºä Ò ¯º�º¯ºä� �ºm¯ËÎ�ËÓÒË º­äº�º} °�È�º¯È ÒãÒ ÒÏºã«�ÒÒ�

w}°�ËÓ�¯Ò°Ò�Ë� ¯º�º¯È� |­¯©m ÒãÒ º°ãÈ­ãËÓÒË }¯Ë¹ãËÓÒ« °�Ë¯ÎÓË® m ½­ËãÒ�	Ë®� }ãË�}Ë� |°ãÈ­ãËÓÒË

}¯Ë¹ãËÓÒ« º­äº�º} °�È�º¯È� �Ë¯Ë}º° ÓÈ¹¯«ÎËÓÒ« ¹º ÁÈÏÈä Ò ����

zºä¹¯Ë°°º¯©� ÓÈ°º°©�

mËÓ�Òã«�º¯©

zÈmÒ�È�Ò«� �ºä¹ÈÎ� v¯©m ¹º�º}È� �ºãºä}È ãº¹È�º} Ò ����

~�­�È�©Ë ¹Ë¯Ë�È�Ò jÏÓº° Ï�­È� ��È¯ÓºË ÏÈ�Ë¹ãËÓÒË� sË°ºº°Óº°�	 mÈãºm�

cËäËÓÓ©Ë ¹Ë¯Ë�È�Ò jÏÓº° ¯ËäÓ«� |°ãÈ­ãËÓÒË ÓÈ�«ÎËÓÒ«� sË°ºº°Óº°�	 �}Òmºm� w}°�ËÓ�¯Ò°Ò�Ë� �}ÒmÈ� cËÏºÓÈÓ° ¯ËäÓ« Ò ����

�¯Òmº�Ó©Ë ä�Á�© sË¯ÈmÓºäË¯ÓÈ« ¹Ë¯Ë�È�È }¯��«�Ë�º äºäËÓ�È ªãËäËÓ�ÈäÒ ÏÈ�Ë¹ãËÓÒ«� |°ãÈ­ãËÓÒË ¹º°È�}Ò ÓÈ mÈã�

sËÎË°�}ºË }¯Ë¹ãËÓÒË �¯Ë�ÒÓ© m ¯ÈäË ÒãÒ }º¯¹�°Ë� |°ãÈ­ãËÓÒË ÏÈ�«Î}Ò Á�Ó�ÈäËÓ�Èã	Ó©² ÒãÒ }¯Ë¹ËÎÓ©² ­ºã�ºm� ½l«�}È«

ãÈ¹È��

�º��Ò¹ÓÒ}Ò °}ºã	ÎËÓÒ« jÏÓº°� ~È�Ò¯� wãÒ¹°Óº°�	 �Ë®}Ò mÈãÈ� �¯º�ÈmãÒmÈÓÒË äÈ°ã«Óº® ¹ãËÓ}Ò� Èm�º}ºãË­ÈÓÒ« Ò �� ��

�º��Ò¹ÓÒ}Ò }È�ËÓÒ« {°Ë �ËÁË}�© ÒÏ�º�ºmãËÓÒ«� äºÓ�ÈÎÈ Ò ÒÏÓº°È� zÈ�Ë°�mº °äÈÏ}Ò�
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¬ÂËÌËÆÐÌÕËÙÇ ÑÉÚÐÎ¾ÅÀÑÈÌÀÌÇ ¿ÃÏÈÌËÐ¾ÈÐËÙÇ »ª� ÂÃÒÃÈÐÌÏÈÌÍ ±¢�»ª��®¬�� ÍÎÃÂË¾ÅË¾ÕÃË
ÂÉÝ ÏÍÉÌÖËÌÁÌ� ÀÙ¿ÌÎÌÕËÌÁÌ Æ ÀÐÌÎÆÕËÌÁÌ ÈÌËÐÎÌÉÝ ÌÂËÌÇ ËÆÐÆ ÄÃÉÃÅËÌÂÌÎÌÄËÌÁÌ ÍÑÐÆ Ï ÎÃÉÚÏ¾ÊÆ

ÐÆÍ¾ ®��� ®��� ®�� Ë¾ ÁÎÑÅÌË¾ÍÎÝÄÃËËÙÓ ÑÕ¾ÏÐÈ¾Ó ÍÑÐÆ� À ÐÌËËÃÉÝÓ� Ë¾ ÊÌÏÐ¾Ó Æ Ë¾ ÏÐ¾ËÔÆÌËËÙÓ

ÍÑÐÝÓ Æ ÏÐÎÃÉÌÕËÙÓ ÍÃÎÃÀÌÂÌÀ� ¾ Ð¾ÈÄÃ ÌÂÆËÌÕËÌ ÉÃÄ¾×ÆÓ ÎÃÉÚÏÌÀ Æ ÎÃÉÚÏÌÀ ÍÌÈÆÉÌÊÃÐÎÌÀÌÁÌ

Å¾Í¾Ï¾ À ÑÏÉÌÀÆÝÓ ÑÊÃÎÃËËÌÁÌ ÈÉÆÊ¾Ð¾ Æ À Î¾ÇÌË¾Ó ¯Æ¿ÆÎÆ Æ ¨Î¾ÇËÃÁÌ ¯ÃÀÃÎ¾�
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¬ÏËÌÀËÙÊ ÌÐÉÆÕÆÃÊ Ë¾ÏÐÌÝ×ÃÁÌ ÍÎÆ¿ÌÎ¾ ÌÐ ÍÎÆ¿ÌÎÌÀ ÍÌÂÌ¿ËÌÁÌ ÈÉ¾ÏÏ¾ ÝÀÉÝÃÐÏÝ ÀÃÂÃËÆÃ ÈÌË�
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¨ÌËÐÎÌÉÚ ÎÃÉÚÏ¾ ÍÎÌÀÌÂÆÐÏÝ ÕÃÐÙÎÚÊÝ È¾Ë¾É¾ÊÆ ±¥¨�

�ÈÑÏÐÆÕÃÏÈ¾Ý ÏÆÏÐÃÊ¾ ÍÎÆ¿ÌÎ¾ Ì¿ÃÏÍÃÕÆÀ¾ÃÐ ÀÀÌÂ ÏÂÀÆÁÌÀÙÓ ÍÌÉÝÎÆÅÌÀ¾ËËÙÓ ±¥¨ ÍÌ ËÌÎÊ¾ÉÆ
È ÍÌÀÃÎÓËÌÏÐÆ ÎÃÉÚÏ¾� ¾ Ð¾ÈÄÃ ÍÌÂ ÑÁÉÌÊ ���� ¡ÌÉÌÀÈ¾ ÎÃÉÚÏ¾ ÈÌËÐÎÌÉÆÎÑÃÐÏÝ ÀÀÌÂÌÊ ÏÂÀÆÁÌÀÙÓ

ÍÌÉÝÎÆÅÌÀ¾ËËÙÓ ±¥¨ Ï ¿ÌÈÌÀÌÇ Õ¾ÏÐÆ ÍÌÂ ÑÁÉÌÊ � Æ ���� ÕÐÌ Ì¿ÃÏÍÃÕÆÀ¾ÃÐ �����ËÌÃ ÍÎÌÅÀÑÕÆÀ¾ËÆÃ

ÀÏÃÁÌ ÏÃÕÃËÆÝ ÁÌÉÌÀÈÆ ÎÃÉÚÏ¾� ®¾ÏÍÌÉÌÄÃËÆÃ ÍÎÃÌ¿Î¾ÅÌÀ¾ÐÃÉÃÇ Ë¾ ÍÌÀÃÎÓËÌÏÐÆ È¾Ð¾ËÆÝ Æ ÏÌ ÏÐÌ�

ÎÌËÙ Î¾¿ÌÕÃÇ ÁÎ¾ËÆ ÁÌÉÌÀÈÆ ÎÃÉÚÏ¾ Ì¿ÃÏÍÃÕÆÀ¾ÜÐ ÓÌÎÌÖÃÃ ÍÎÌÅÀÑÕÆÀ¾ËÆÃ ÎÃÉÚÏ¾�

¯ÐÎÑÈÐÑÎË¾Ý ÏÓÃÊ¾ ÍÎÆ¿ÌÎ¾ ÍÎÆÀÃÂÃË¾ Ë¾ ÎÆÏ� ��

¨ÌËÏÐÎÑÈÐÆÀËÌ ÍÎÆ¿ÌÎ ÀÙÍÌÉËÃË ÆÅ ¾ÈÑÏÐÆÕÃÏÈÌÁÌ ¿ÉÌÈ¾ �ÎÆÏ� ��� Ë¾ ÈÌÐÌÎÌÊ Î¾ÏÍÌÉÌÄÃËÙ ÈÌÊ�

¿ÆËÆÎÌÀ¾ËËÙÃ »ª� ÍÎÃÌ¿Î¾ÅÌÀ¾ÐÃÉÆ� Æ ÛÉÃÈÐÎÌËËÌÁÌ ¿ÉÌÈ¾� Å¾ÈÎÃÍÉÃËËÌÁÌ Ë¾ ÎÑÕÈÃ ÊÃÓ¾ËÆÅÊ¾
ÍÃÎÃÊÃ×ÃËÆÝ ¾ÈÑÏÐÆÕÃÏÈÌÁÌ ¿ÉÌÈ¾� �É¾ÁÌÂ¾ÎÝ ¾ÈÑÏÐÆÕÃÏÈÆÊ Â¾ÐÕÆÈ¾Ê� ÀÙÍÌÉËÃËËÙÊ Ë¾ ÌÏËÌÀÃ

ÍÌÏÐÌÝËËÙÓÊ¾ÁËÆÐÌÀ� ÍÎÆ¿ÌÎ ÑÏÐÌÇÕÆÀÌ ÑÂÃÎÄÆÀ¾ÃÐÏÝ Ë¾ ÁÌÉÌÀÈÃÎÃÉÚÏ¾ÆÓÌÎÌÖÌÏÐ¾¿ÆÉÆÅÆÎÑÃÐÏÝ

À ÍÎÌÔÃÏÏÃ ÃÁÌ ÍÃÎÃÊÃ×ÃËÆÝ ÀÂÌÉÚ ÎÃÉÚÏ¾�
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( ÂÀ¾ ÈÌÊ¿ÆËÆÎÌÀ¾ËËÙÓ »ª� ÍÎÃÌ¿Î¾ÅÌÀ¾ÐÃÉÝ� ÀÌÅ¿ÑÄÂ¾Ü×ÆÓ Æ ÍÎÆËÆÊ¾ÃÊÙÓ ±¥¨

ÍÌ ËÌÎÊ¾Ê Æ ÍÌÂ ÑÁÉÌÊ ��� �ÎÆÏ� ���
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±ÏÐÎÌÇÏÐÀÌ ÑÍÎ¾ÀÉÃËÆÝ� Ì¿Î¾¿ÌÐÈÆ Æ ÌÐÌ¿Î¾ÄÃËÆÝ ÆËÒÌÎÊ¾ÔÆÆ ÍÎÆ¿ÌÎ¾ ÏÆËÓÎÌËÆÅÆÎÑÃÐ Î¾¿ÌÐÑ

ÀÏÃÓ ÑÅÉÌÀ ÛÉÃÈÐÎÌËÆÈÆ� ÍÎÌÀÌÂÆÐ Ì¿Î¾¿ÌÐÈÑ ¾ÈÑÏÐÆÕÃÏÈÆÓ ÏÆÁË¾ÉÌÀ� ÒÌÎÊÆÎÑÃÐ Î¾ÅÀÃÎÐÈÆ ÐÆÍ¾ �

Æ �� ¾ Ð¾ÈÄÃ Å¾ÍÌÊÆË¾ÃÐ ÆËÒÌÎÊ¾ÔÆÜ Ì ÀÏÃÓ Ì¿Ë¾ÎÑÄÃËËÙÓ ÂÃÒÃÈÐ¾Ó� ¯ÆÏÐÃÊ¾ ÑÍÎ¾ÀÉÃËÆÝ ÀÙÎ¾�

¿¾ÐÙÀ¾ÃÐ ÏÆËÓÎÌ�ÆÊÍÑÉÚÏÙ ÂÉÝ Å¾ÍÑÏÈ¾ ÁÃËÃÎ¾ÐÌÎÌÀ ÅÌËÂÆÎÑÜ×ÆÓ ÆÊÍÑÉÚÏÌÀ� ÍÎÌÀÌÂÆÐ ÍÎÃÂÀ¾�
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ÍÎÆÃÊ¾ ±¥¨ À ÈÌËÐÎÌÉÆÎÑÃÊÌÊ Ì¿ØÃÈÐÃ�
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Ì¿Î¾ÅÌÀ¾ÐÃÉÃÇ ÍÌ ¾ÊÍÉÆÐÑÂÃ Æ Õ¾ÏÐÌÐÃ�

¬ÏËÌÀËÙÃ ÐÃÓËÆÕÃÏÈÆÃ Ó¾Î¾ÈÐÃÎÆÏÐÆÈÆ
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