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Abstract - In this paper we discuss the estimation of the diffusion coefficient of one-factor models 
for the short rate via non-parametric methods. We test the estimators proposed by Ait Sahalia 
(1996a), Stanton (1997) and Bandi and Phillips (2003) on Monte Carlo simulation of the Vasicek 
and CIR model  and show that all estimators, especially that proposed by Ait-Sahalia (1996a), are 
problematic for values of the mean reversion coefficient typically displayed by interest rate data. 
Moreover all estimators depend crucially on the choice of the bandwith parameter. Data analysis 
shows that the estimators lead to different estimates on the data set analyzed by Ait-Sahalia (1996a) 
and Stanton (1997); moreover we show that the two data set are inherently different. 

 

JEL Classification: C14, E43 

 

Roberto Renò, Dipartimento di Economia Politica, Università degli Studi di Siena 

Antonio Roma, Dipartimento di Economia Politica, Università degli Studi di Siena 

Stephen Schaefer, London Business School, Londra 

 



Ü Ý�ÞBß=à�á3â�ã�ä¢ß=åwá Þ

æ�Ö$ÕdÖ�ç.è¿éêÎJÓÁÔ�Õdëºì ÕNí�çÁÍ�Ð¹ÕTé�Ô�î�ç�Ô�çwë�ìïÐ�Ô�ë�ð�Ó.Ô�ð�ë�ç0Ô�î�çSñgéêÎJÓ.Ô�Õdë�ò Ñ�ÐºÑ�Ö�óTÎJë�Ñ�ÎJô�Í¡õ>Ô�ÎJöJçÁÖÄÎJÐºÔ�î�ç}Ð�î�ÕdëgÔ�ë�ÎTÔ�çJ×

÷�øwùUúüû-ý�øwùêþg÷�ÿ�����ýêøwùWþg÷���� ý Ø þ� Öið�ìÃô5çwë}ÕJé&í�Ñ
	eçwë�çwÖ�Ô}ì ÕNí�çÁÍ�Ð¥é�ÕJë�Ô�î�ç#Ð�î�Õdë�Ô0ë�ÎTÔ�ç#î�Î�óJç ô5çwçÁÖ��aë�Õ
�5ÕdÐ�çÁí ÎTÖ�í�Ô�çwÐgÔ�çÁí ý ÌEî�ÎJÖ%çÁÔ�ÎJÍ��¡Ú
Ø��
�
� þ Ú��¢î�Ñ�Ó�î���ÎJë�ÎTì>ç.Ô�çwë�Ñ��Áç�Ô�î�ç¥í�ë�Ñ�é´Ô&ÎJÖ�í½í�Ñ
	eð�Ð�Ñ�ÕdÖ½ÓÁÕNç�� ÓwÑ�çÁÖ�Ô�Ð û�ýêøwùWþ Ú �-ý�øwùêþ Ô�î�ë�Õdð��dî½Ô�î�ç¥Ð��eçÁÓwÑ¡Ò�Ó�Î^è
Ô�Ñ�ÕdÖ

÷�øwù,ú ý����! �øwù¿þ�÷dÿ����Uø�"ù ÷$# ý � þ�¢î�çÁë�çJÚeé�Õdë¥ç&%�ÎTì'��Í�çJÚ)( ú+* ÓwÕdë�ë�çÁÐ,�5ÕdÖ�í�Ð�Ô�Õ½Ô�î�ç.-RÎJÐ�Ñ�ÓwçÁö ý Ø���/
/ þ�0 ÎJð�Ð�Ð�ÑÏÎJÖÄì>ÕGí�çwÍ'ÎJÖaí1( ú Ø�2
��Ô�Õ
Ô�îaçÃÌEÕ3%$çÁÔ�ÎJÍ�� ý Ø3�
4�5 þ�ý ÌEæ76 þ Ð,8ið�ÎTë�ç0ë�ÕGÕJÔ�ì>ÕGí�çwÍ�� � ÖGðaìÃôeçÁë¢ÕJé=çÁÐ�Ô�Ñ�ì½Î^Ô�Õdë�Ð¹é�ÕdëºÔ�î�Ñ�ÐºÍÏÎTÔ�Ô�çwë9�aë�ÕGÓwçwÐ�Ð
ÎJë�ç0öiÖ�Õ��¢Ö ý�: Ñ�ÎJÖ�Ó�î�Ñ,ç.Ô�ÎJÍ��¡Ú/Ø��;�JÙ þ �6�çÁÓwçÁÖiÔ�Í�õ Î3Öið�ìÃô5çwë}ÕJé¹íaÑ
	eçwë�çÁÖ�Ô�ÖaÕdÖNè<��ÎJë�ÎJì çÁÔ�ë�Ñ�ÓÃçwÐgÔ�Ñ�ì>ÎTÔ�Õdë�Ð�ÕJéRÔ�îaç>í�Ñ=	/ðaÐ�Ñ�ÕJÖ ÓÁÕNç�� ÓwÑ�çÁÖ�Ô�î�ÎIóJç
ô5çwçwÖ>��ë�Õ
�5ÕdÐ�çwí�� � Ñ¡Ô�è7?aÎJî�ÎJÍ�ÑÏÎ ý Ø��
�
@dÎNÚ ô þ î�ÎJÐA��ë�Õ;�eÕdÐ�çwíBÎ0Ö�ÕdÖNèB��ÎJë�ÎJì>ç.Ô�ë�Ñ�Ó¢çwÐgÔ�Ñ�ì>ÎTÔ�Õdë&ÕTéUÔ�î�ç�é�ð�Ö�Ó.Ô�Ñ�ÕJÖ�-ý�ødþ Ú'ô�ÎJÐ�çÁílÕdÖ%Ô�îaç>Î�è<��ë�Ñ�Õdë�ÑC��ÎJë�ÎJì>ç.Ô�ë�Ñ�ÓÃÐ��eçÁÓwÑ�Ò�Ó�ÎTÔ�Ñ�ÕdÖ%ÕJé&Ô�î�ç#é�ð�Ö�Ó.Ô�Ñ�ÕdÖ û-ýêøJþ �'?GÔ�ÎJÖ�Ô�ÕdÖ ý Ø��;��/ þ î�ÎTÐ��ë�Õ
�eÕJÐ�çwíÃÎJÖÃÎ;�D��ë�Õ3%NÑ�ì>ÎTÔ�çRÖ�ÕdÖGè<��ÎJë�ÎJì çÁÔ�ë�Ñ�Ó-çwÐgÔ�Ñ�ì½ÎTÔ�Õdë,é�Õdë�ôeÕTÔ�î
Ô�î�ç&é�ð�ÖaÓÁÔ�Ñ�ÕdÖ�Ð û-ýêøJþ ÎJÖ�í ��ýêøJþ � : ÎJÖ�í�Ñ
ÎJÖ�íFE�î�Ñ�Í�Í�Ñ
��Ð ý � *
* Û þ ��ë�Õ
�5ÕdÐ�çÁí>ÎTÖ çÁÐ�Ô�Ñ�ì>ÎTÔ�Õdë'ódçÁë�õ#Ð�Ñ�ì Ñ�ÍÏÎTë�Ô�Õ�Ô�î�Î^Ô�ÕJéG?GÔ�ÎTÖiÔ�ÕdÖ��CHºîaçwÐ�ç¢çÁÐ�Ô�Ñ�ì½Î^Ô�Õdë�Ð�ÎJë�ç
ô�ÎJÐ�çwí ÕdÖ�Ô�îaç#Ö�ÕdÖNèB��ÎJë�ÎTì>ç.Ô�ë�Ñ�Ó
çÁÐ�Ô�Ñ�ì½Î^Ô�Ñ�ÕJÖÄÕJé-Ô�îaç#ÓwÕdÖ�íaÑ�Ô�Ñ�ÕdÖ�ÎJÍ'í�çÁÖ�Ð�Ñ¡Ô�õ�ÕJé-Ô�î�ç#Ð�î�ÕdëgÔ}ë�ÎTÔ�ç;�I?GÔ�ÎJÖ�Ô�ÕdÖ
Ð�îaÕJ�&çwí#Ô�î�ÎTÔ�ÚdÎJÐ�Ô�î�ç¹Ð�ÎTì'��Í�Ñ�Ö��¢é�ë�çK8ið�çwÖ�Ó.õÃÑ�Ö�Ówë�ç�ÎJÐ�çwÐwÚ�îaÑ�Ð�çÁÐ�Ô�Ñ�ì>ÎTÔ�Õdë�ÓÁÕdÖ�ódçwë��dçwÐÁÚGÎTÔ�Î¥Ð��eçÁçwí#í�çK�eçÁÖ�í�Ñ�Ö��
ÕdÖ�Ô�îaçRÕJë�í�çÁë'ÕTéNÔ�î�ç-í�Ñ�Ð�Ówë�ç.Ô�çRÎ;���aë�Õ3%NÑ�ì>ÎTÔ�Ñ�ÕdÖ�ð�Ð�çÁíUÚTÔ�ÕºÔ�î�ç-Ñ�ÖNÒ�Ö�Ñ�Ô�çwÐ�Ñ�ì>ÎJÍTíaë�Ñ�é´Ô'ÎTÖ�í}í�Ñ
	eð�Ð�Ñ�ÕdÖ�é�ð�Ö�Ó.Ô�Ñ�ÕJÖ�ÐL�Hºî�çBÎJíNóJÎTÖiÔ�Î;�dç ÕJé¹Ô�î�ç½Ö�ÕJÖNè<��ÎTë�ÎJì çÁÔ�ë�Ñ�Ó�Ð��eçÁÓwÑ�Ò�Ó�ÎTÔ�Ñ�ÕdÖlÑ�Ð0ÓwÍ�çwÎJë�Í¡õ%Ñ�Ô�Ð.M�ç&%NÑ�ô�Ñ�Í�Ñ�Ô�õ;�>N î�çÁÖXÎ;����Í�Ñ�çwí
Ô�Õ½ÎJÓÁÔ�ð�ÎJÍ�Ñ�Ö�Ô�çwë�çÁÐ�Ô¥ë�ÎTÔ�ç
í�ÎTÔ�ÎaÚ�Ô�î�çÁÐ�çÃÖaÕdÖNè<��ÎJë�ÎJì çÁÔ�ë�Ñ�Ó�çwÐ�Ô�Ñ�ì>ÎTÔ�ÕJë�Ð���ë�ÕGí�ð�ÓÁç�é�ð�Ö�Ó.Ô�Ñ�ÕdÖ�Ð û-ýêøJþ ÎTÖ�í �-ý�ødþ
Ô�î�ÎTÔ0Î;���5ç�ÎJë¥Ö�ÕdÖ%Í�Ñ�Ö�ç�ÎJë�Ñ�Ö ø Ú�ÎJÖ�í%í�çK��ÎJë�Ô�é�ë�Õdì8ôeçÁÖ�Ó�î�ì>ÎJë�öO��ÎJë�ÎJì çÁÔ�ë�Ñ�Ó
ì ÕNí�çÁÍ�Ð�Ð�ð�Ó�îlÎJÐ�Ô�î�ç ÌEæ76
Ð,8ið�ÎTë�ç
ë�ÕNÕTÔ�ì ÕGí�çwÍ��PHºî�Ñ�Ð�Ñ�Ð�ç.óNÑ�í�çwÖ�Ô�é�ë�Õdì � Ñ�ÔgèQ?aÎJî�ÎJÍ�Ñ�Î ý Ø��
�;@dÎ þ ÎJÖ�íO?GÔ�ÎJÖ�Ô�ÕdÖ ý Ø��
��/ þ Î;�D��Í�Ñ�Ó�ÎTÔ�Ñ�ÕdÖ�ÐK�
ÌEî�Î;�aì½ÎJÖLÎJÖ�í�E'ç�ÎJë�Ð�ÕdÖ ý � *
*
*�þ ð�Ð�çwíSRSÕdÖ�Ô�ç}Ì¹ÎJë�Í�Õ
Ð�Ñ�ìÃð�Í�ÎTÔ�Ñ�ÕdÖ#Ô�ÕÃÑ�Ö�ódçwÐgÔ�Ñ
��ÎTÔ�ç¢Ô�îaçT��ë�Õ;�eçÁë�Ô�Ñ�çwÐ&ÕJéUÔ�îaç?GÔ�ÎJÖ�Ô�ÕdÖlçwÐ�Ô�Ñ�ì>ÎTÔ�ÕJë}é�ÕJë0Ô�î�ç½í�ë�Ñ�é´Ô�ÎJÖ�ílí�Ñ
	eð�Ð�Ñ�ÕdÖ%é�ð�Ö�Ó.Ô�Ñ�ÕJÖUÚ=ÎJÐU�&çwÍ�ÍRÎJÐ
ÎSí�ë�Ñ�é´Ô0çwÐgÔ�Ñ�ì½ÎTÔ�Õdë}í�çÁóJçwÍ�Õ
�eçÁí
ð�Ð�Ñ�Ö�� � Ñ�ÔU?NÎJî�ÎJÍ�ÑÏÎDV Ð¥Î�����ë�ÕdÎJÓ�î�� � í�Õ;�aÔ�Ñ�Ö��½Ô�îaç�ÌEæ76 ì ÕNíaçwÍ�ÎJÐ�Ô�î�ç
ÖGðaÍ�Í�î�õW�5ÕJÔ�î�çÁÐ�Ñ�ÐwÚ/Ô�î�çÁõÄÓwÕdÖ�ÓÁÍ�ð�íaç
Ô�î�ÎTÔ�Ô�îaç#Ö�ÕdÖNè{Í�Ñ�Öaç�ÎJë�Ñ�Ô�õ3ÕJé-Ô�îaç#í�ë�Ñ¡é´Ô¥é�ð�Ö�Ó.Ô�Ñ�ÕdÖ û-ýêøJþ çÁÐ�Ô�Ñ�ì½Î^Ô�çwí�Ô�î�ë�ÕJð��dî�Ô�îaç#Ö�ÕdÖNèB��ÎJë�ÎTì>ç.Ô�ë�Ñ�Ó�ì ÕGí�çwÍ
ì>ÎIõ Ö�ÕJÔ�ô5çBÑ�Ö�íaÑ�Ó�Î^Ô�Ñ�óJçLÕJé�Î�Ô�ë�ð�Í�õlÖ�ÕdÖNè{Í�Ñ�Ö�ç�ÎJë�ð�Ö�í�çÁë�Í¡õNÑ�Ö��%ì>ÕGí�çÁÍ��XHºî�çÁõjÓÁÕdÖ�ÓÁÍ�ð�í�ç3î�Õ��&çÁóJçwë�Ô�î�ÎTÔ
Ô�îaç.?GÔ�ÎJÖ�Ô�ÕdÖ ý Ø��
�
/ þ í�Ñ=	/ð�Ð�Ñ�ÕdÖ½çwÐ�Ô�Ñ�ì>ÎTÔ�ÕJëEÑ�ÐºÓwÎ;��ÎJôaÍ�ç�ÕJé'Ñ�í�çwÖ�Ô�Ñ¡é´õGÑ�Ö��I�¢Ñ¡Ô�î3Ð�ÕJì>çT�aë�çwÓÁÑ�Ð�Ñ�ÕdÖLÔ�î�ç}Ð,8ið�ÎJë�ç
ë�ÕGÕJÔ¹é�ÕJë�ì ÕTé'Ô�î�ç}Ö�ÕdÖNè{Í�Ñ�Ö�ç�ÎJë�Ñ�Ô�õ�Ñ�Ö3Ô�î�ç�ódÕJÍÏÎTÔ�Ñ�Í�Ñ¡Ô�õY��ÎJë�ÎJì>ç.Ô�çÁëL�[Z�Õ ÎJÖ�ÎJÍ�õGÐ�Ñ�Ð¹Ñ�ÐEÓ�ÎJë�ë�Ñ�çÁí3ÕdðaÔ¢ÕJé�Ô�îaç � Ñ�Ô?aÎJî�ÎJÍ�Ñ�Î�ódÕdÍ�ÎTÔ�Ñ�Í�Ñ¡Ô�õ>çÁÐ�Ô�Ñ�ì>ÎTÔ�ÕdëK�

Ø



æ�Ö Ô�î�Ñ�ÐY��Î;�5çwëY�&çSç&%�ÎTì>Ñ�Ö�çBÔ�î�ç � Ñ¡Ô\?NÎJî�ÎJÍ�ÑÏÎ�Ö�ÕdÖGè<��ÎJë�ÎJì çÁÔ�ë�Ñ�ÓBí�Ñ=	/ðaÐ�Ñ�ÕJÖKçÁÐ�Ô�Ñ�ì>ÎTÔ�ÕdëK��Nlç$Ð�î�Õ��
Ô�î�ÎTÔ�Ú�é�ÕJë�ë�ç�ÎJÍ�Ñ�Ð�Ô�Ñ�ÓY��ÎJë�ÎJì çÁÔ�çÁë�Ð0óJÎTÍ�ð�çÁÐwÚ�Ô�î�ç½çÁÐ�Ô�Ñ�ì>ÎTÔ�çÁí ódÕdÍ�ÎTÔ�Ñ�Í�Ñ¡Ô�õ1�¢Ñ�Í�Í�ôeç½ÎÄÖ�ÕdÖGè�Í�Ñ�Ö�ç�ÎTë}é�ðaÖ�ÓÁÔ�Ñ�ÕdÖlÕJé
Ô�îaç0Ñ�Ö�Ô�çwë�çwÐgÔ¥ë�ÎTÔ�ç}çÁóJçwÖS�¢î�çwÖ$Ô�î�ç�ÎJÓÁÔ�ð�ÎJÍUóJÕdÍÏÎTÔ�Ñ�Í�Ñ�Ô�õ Ñ�Ð¢Î�ÓwÕdÖaÐ�Ô�ÎTÖiÔL�&æ�ÖSÓwÕdÖ�Ô�ë�ÎJÐgÔ�Ú�Ô�îaç]?GÔ�ÎJÖ�Ô�ÕdÖ ý Ø3�
��/ þ
çwÐgÔ�Ñ�ì½ÎTÔ�Õdë�Î����eçwÎJë�Ð�Ô�ÕBôeç�ë�çwÎJÐ�ÕJÖ�ÎJô�Í¡õ�ÎJÓÁÓwð�ë�ÎTÔ�ç��_^�ð�ë�Ô�î�çwë�ì>Õdë�çI�&ç Ð�î�Õ�� Ô�î�ÎTÔ�Ô�îaç � ?�çwÐ�Ô�Ñ�ì>ÎTÔ�ÕJë¥Ñ�Ð
ô�Ñ�ÎJÐ�çÁí½Ñ�Ö Î}ì½ÎTÖ�Ö�çwë-Ô�î�ÎTÔ&ÎJÓwÓÁÕdð�Ö�Ô�ÐRé�Õdë-ìÃð�Ó�î½ÕTé/Ô�îaç�Ö�ÕJÖNè�Í�Ñ�Ö�çwÎJë=ô5çwî�Î�óGÑ�Õdë-ÕJéeÔ�î�ç�çwÐgÔ�Ñ�ì½ÎTÔ�çwí�óTÎJë�Ñ�ÎJÖ�Ówç
Ñ�Ö3Ô�îaç�ÓÁÕdÖ�Ð�Ô�ÎJÖ�Ô�óTÎJë�ÑÏÎJÖaÓwç}Ó�ÎJÐ�ç;�9^�Ñ�Ö�ÎJÍ�Í�õJÚ`�&ç�Ð�î�Õ��bÔ�î�ÎTÔ�ð�Ð�Ñ�Ö��>ÎJÓ.Ô�ð�ÎJÍ ý �eÕdÐ�Ñ�Ô�Ñ�ódç þ Ñ�Ö�Ô�çÁë�çwÐgÔ¥ë�ÎTÔ�ç}í�Î^Ô�ÎaÚ
Ô�îaç�Î�����ë�ÕdÎJÓ�îSì>Î�õLë�çwÐ�ðaÍ�Ô�Ñ�Ö3Ö�çK��ÎTÔ�Ñ¡ódç�çÁÐ�Ô�Ñ�ì½Î^Ô�çwÐ¢ÕJé'óTÎJë�Ñ�ÎJÖ�ÓÁç;�
a bdcOe f å.ßhgji�kIcOk]l�åLk eTm�ß�å3n k0ß=á à
oqp�r sutTvjwAx�yHºî�ç � Ñ�ÔgèQ?aÎJî�ÎJÍ�Ñ�Î�çÁÐ�Ô�Ñ�ì>ÎTÔ�Õdë ý � ? þ Ñ�Ð¥ô�ÎJÐ�çÁí�ÕdÖÄÔ�îaç�éêÎJÓ.Ô¥Ô�î�ÎTÔ�ÚeÑ�é-Î�óJÎTë�ÑÏÎTô�Í�ç ø�ý´ÿ�þ é�ÕJÍ�Í�Õ��¢Ð�Î½í�Ñ=	/ð�Ð�Ñ�ÕdÖ
í�çÁÐ�Ówë�Ñ�ô5çwí$ô�õe×

÷�ø�ý´ÿ�þ�úüû-ý�ødþg÷�ÿG�z�-ýêøJþ�÷W{ ý�ÿ�þ ý Û þ
Ñ�Ö|�¢î�Ñ�Ó�î { ý�ÿ�þ Ñ�Ð�Î¥Ð�Ô�ÎJÖ�í�ÎJë�í : ë�Õ��¢Ö�Ñ�ÎJÖ#ì ÕJÔ�Ñ�ÕdÖ
ÎTÖ�í û-ýêøJþ ÎJÖ�í �-ý�ødþ ÎJë�ç¹Ð�ð�Ó�î#Ô�î�Î^Ô�Î¥ð�ÖaÑ�8ið�ç¹Ð�ÕdÍ�ðaÔ�Ñ�ÕdÖ
ÕJé'Ô�î�ç}ÐgÔ�ÕGÓ�î�ÎJÐ�Ô�Ñ�Ó}í�Ñ=	/çÁë�çwÖ�Ô�ÑÏÎJÍUçK8ið�ÎTÔ�Ñ�ÕdÖ ý Û þ ç&%NÑ�Ð�Ô�ÐwÚ�Ô�îaçwÖU×

��}�ý�ødþ�ú ��~]��`� û-ý��eþ7�Rý��eþ�÷
��-ýêøJþ ý Ù þ

�¢î�çÁë�ç �RýêøJþ Ñ�ÐÃÔ�î�çSðaÖ�ÓwÕdÖaí�Ñ�Ô�Ñ�ÕdÖ�ÎTÍEí�Ñ�Ð�Ô�ë�Ñ�ô�ðNÔ�Ñ�ÕJÖjÕJé ø ðaÖ�í�çwë#Ô�î�çSíaÑ
	eð�Ð�Ñ�ÕdÖ ý Û þ � 0 Ñ¡ódçwÖXÔ<�&ÕlÕJé�Ô�îaç
Ô�îaë�çwç�é�ð�ÖaÓÁÔ�Ñ�ÕdÖ�Ð û-ý�ødþ&���-ýêøJþ����RýêøJþ ÚGçL8ið�ÎTÔ�Ñ�ÕdÖ ý Ù þ ÎJÍ�Í�ÕJ�¢Ð¹Ô�î�ç�Ô�î�Ñ�ë�íBÔ�Õ�ô5ç}ÕdôaÔ�ÎTÑ�Ö�çÁí3óGÑ�Î�Ñ�Ö�Ô�çL�Jë�ÎTÔ�Ñ�ÕdÖBÕdë
í�Ñ=	/çÁë�çwÖ�Ô�ÑÏÎTÔ�Ñ�ÕdÖ��� Ñ¡Ô�èQ?NÎJî�ÎJÍ�ÑÏÎ ý Ø��;�
@dÎ þ Ð�ðD�
�dçwÐgÔ�Ð#Ð��eçÁÓwÑ�é´õGÑ�Ö��SÔ�î�ç½í�ë�Ñ�é´Ô û-ýêøJþ ÎJÐÃÎJÖ<Î�� Ö�ç½é�ð�Ö�Ó.Ô�Ñ�ÕdÖ ÕJé ø ÎJÖaí Ô�î�çÁÖ
çwÐgÔ�Ñ�ì½ÎTÔ�Ñ�Ö���Ô�îaçÃÓwÕdÖaí�Ñ�Ô�Ñ�ÕdÖ�ÎTÍ'óTÎJë�ÑÏÎJÖ�ÓÁç � } ýêøJþ � � Ñ�Ô�è7?aÎJî�ÎTÍ�ÑÏÎ ý Ø��
�
@dÎ þ ÎJÍ�Ð�ÕLÐ�ð��
�dçÁÐ�Ô�Ð�ë�çL�aÍÏÎJÓÁÑ�Ö�� �RýêøJþ Ñ�Ö
ý Ù þ �¢Ñ�Ô�î3ÎJÖ3çwÐ�Ô�Ñ�ì>ÎTÔ�ç¥í�çwë�Ñ�ódçÁí3ð�Ð�Ñ�Ö���ÎÃÖ�ÕdÖNèB��ÎJë�ÎJì>ç.Ô�ë�Ñ�Ó�Î�����ë�ÕdÎJÓ�î ý ?NÓÁÕJÔ�ÔwÚUØ��
��� þ �[?NðD���eÕJÐ�ç��Eç�î�ÎIóJç�bÕdôaÐ�çwëgóTÎTÔ�Ñ�ÕdÖ�Ð¢ÕJé ø ÚÂí�çwÖaÕJÔ�çÁíÄô�õ��øL�<����ú Ø �3�L�3�K� �|��Hºî�çÁÖÄÔ�î�ç0Ö�ÕdÖGè<��ÎJë�ÎJì çÁÔ�ë�Ñ�Ó�çÁÐ�Ô�Ñ�ì½Î^Ô�Õdë¹ÕTé �Rý�ødþ Ñ�Ð�dÑ¡ódçwÖ$ô�õ5× ��Rý�ødþ�ú Ø���)���������W��� ø�� �øL������ ý 5 þ�¢î�çÁë�ç � Ñ�Ð�Î>öTçwë�ÖaçwÍ�é�ð�Ö�ÓÁÔ�Ñ�ÕdÖ3Ô�î�ÎTÔ¥íaçL�5çwÖ�í�Ð�ÕdÖ����&� � Ô�õ`�aÑ�Ó�ÎTÍ'Ó�îaÕdÑ�ÓÁç�ÕJé�Ô�î�ç�öJçÁë�Ö�çÁÍ¿Ú5Ð�ð��
�JçwÐ�Ô�çwí�ô�õ� Ñ¡Ô�è7?aÎJî�ÎJÍ�ÑÏÎ ý Ø��
�;@dÎ þ ÚNÑ�ÐºÔ�îaç 0 ÎJð�Ð�Ð�Ñ�ÎJÖ3öJçwë�Ö�çwÍWÚ

� ý��eþ-ú Ø  � �¢¡ �u£7¤¤ � ý @ þ
�



^�Õdë¹Ô�îaç 0 ÎJð�Ð�Ð�Ñ�ÎJÖ3öJçwë�Ö�çwÍ,Ô�î�ç}Õ
�aÔ�Ñ�ì½ÎTÍ/Ð�ì ÕGÕJÔ�î�Ñ�Ö��]��ÎTë�ÎJì çÁÔ�çwë¢Ñ�Ð9�dÑ¡ódçÁÖ$ô�õ��� ú �A�� � �¦¥§ � ý / þ�¢î�çÁë�ç'�� } ú©¨.�iøDª �øL�¬« ÎJÖ�íY� ú Ø �­* @ ý ?NÓwÕJÔ�Ô�Ú�Ø3�
���NÚ�����Ø�ÛaØ þ � ��æ{Ô�Ñ�Ðh�¢Ñ�í�çwÍ¡õ}ë�çÁÓwÕ
�dÖaÑ��wçÁíÃÔ�î�Î^Ô�Ô�î�ç¹Ó�î�ÕdÑ�Ówç&ÕJé
Ô�îaç�öTçwë�ÖaçwÍÂé�ð�Ö�ÓÁÔ�Ñ�ÕdÖ Ñ�Ð-ìÃðaÓ�î½Í�çÁÐ�ÐRÑ�ìF�eÕJë�Ô�ÎTÖiÔ�Ô�î�ÎJÖ�Ô�î�ç�Ó�î�ÕdÑ�Ówç�ÕJé,ÎTÖLÎ;���aë�Õ
��ë�ÑÏÎTÔ�ç¢Ð�ì ÕNÕJÔ�î�Ñ�ÖD����ÎJë�ÎTì�è
çÁÔ�çwë ý ?NÓÁÕJÔ�Ô ý Ø3�
��� þ ���¡ØIÛdÛ þ � � Í�Ô�î�Õdð��dî Ö�Õdì Ñ�Ö�ÎJÍ�Í¡õÄÎÀñ�Ö�ÕdÖGè<��ÎJë�ÎJì çÁÔ�ë�Ñ�ÓÁò3Î;����ë�Õ�ÎJÓ�îUÚ'Ô�î�ç ô�ÎJÖ�í`�¢Ñ�íaÔ�î��� ý Ñ�� ç��=Ô�î�ç}Ð�Ó�ÎJÍ�ÎJë�� þ Ñ�ÐºÑ�ÖBéêÎJÓ.Ô�ÎF��ÎTë�ÎJì çÁÔ�çwë¹Ô�î�ÎTÔ¢î�ÎJÐºÔ�Õ�ô5ç0Î;����ë�Õ
��ë�Ñ�ÎTÔ�çÁÍ�õ>Ð�çÁÍ�çwÓ.Ô�çÁí��®�Ö�íaçwë¢Ô�î�çÁÐ�ç0ÎJÐ�Ð�ð�ìF�aÔ�Ñ�ÕdÖ�ÐwÚ�Ô�î�ç � Ñ¡Ô�èQ?NÎJî�ÎJÍ�ÑÏÎ�çÁÐ�Ô�Ñ�ì>ÎTÔ�ÕdëEÑ�Ð9�dÑ¡ódçwÖ$ô�õ5×

���}IýêøJþ�ú � �� ����� ~ ��`� û-ý�¯^þ � � ¯¢� �øL��)�°� ÷W¯
������� � � øT� �øL���� � ý � þ

�¢Ñ�Ô�î � ý��eþ �dÑ�óJçwÖ$ô�õ ý @ þ ÎJÖaí1���¹ô�õ ý / þ �oqp<o ±²wP³�´Tµ¦x�µ[¶dv�·�x)¸7¹+v»º$·�¸Q¶dµ¼·�v½wA¾\·�tTv+¿�v»³TºD¸<·;y°w�¾S´Ivjx�º�¸7ºW·Dvh³P·�¿�µ¼·�µN î�Ñ�Í�ç�ìÃð�Ó�îBÑ�Ð&öiÖ�Õ��¢ÖSÎTôeÕdðNÔ&Ô�î�ç�ÎJÐgõNìF�aÔ�ÕJÔ�Ñ�Ó¥ô5çwî�Î�óGÑ�Õdë&ÕJé�Ö�ÕdÖGè<��ÎJë�ÎJì çÁÔ�ë�Ñ�Ó¢çwÐgÔ�Ñ�ì½ÎTÔ�Õdë�ÐÁÚGÔ�î�çwÑ�ë&Ò�ÖaÑ�Ô�ç
Ð�ÎTì'��Í�çC��ë�Õ
�eçÁë�Ô�Ñ�çwÐ�ÎTë�ç�ÍÏÎTë,�dçÁÍ�õ�ð�Ö�öiÖ�Õ��¢ÖÃÎJÖaí}Ô�î�çwÑ�ë,ë�Õdôað�Ð�Ô�Ö�çwÐ�ÐwÚJçÁÐ,�5çwÓÁÑÏÎJÍ�Í�õ��¢Ñ�Ô�î}ë�çwÐ,�5çwÓ.Ô�Ô�ÕºÔ�î�ç�Ó�îaÕdÑ�ÓÁç
ÕJé�Ô�îaç�ô�ÎJÖ�íD�¢Ñ�íaÔ�îÀ��ÎTë�ÎJì çÁÔ�çwëwÚ��UÚ�Ñ�Ð¹Ð�ð�Ð,�5çwÓ.Ô3�A^�Õdë&Ô�î�ç � ?LçwÐgÔ�Ñ�ì½ÎTÔ�ÕdëwÚ$�&ç0Ð�î�Õ�� Ô�î�ÎTÔºçÁÐ�Ô�Ñ�ì½Î^Ô�Ñ�ÖD��Ô�îaç
ð�Ö�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕdÖ�ÎJÍeí�çwÖ�Ð�Ñ�Ô�õ3ÕJé�í�ÎTÔ�ÎaÚaÔ�î�ç}í�çwÖ�ÕJì>Ñ�Ö�ÎTÔ�ÕJë¹Ñ�Ö ý Ù þ Ú�Ñ�Ð���ÎJë�Ô�Ñ�ÓwðaÍÏÎJë�Í�õ Ówë�Ñ�Ô�Ñ�Ó�ÎJÍ��H�Õ#ÐgÔ�ð�íNõ>Ô�î�ç¥Ð�ì½ÎJÍ�Í¡è{Ð�ÎJìF��Í�ç9�aë�Õ
�5çwëgÔ�Ñ�çÁÐEÕJé,Ô�î�ç � ?LÎJÖ�íLÕTÔ�î�çÁëEçwÐgÔ�Ñ�ì½ÎTÔ�Õdë�Ð[�&ç�ð�Ð�ç�Î]RSÕdÖ�Ô�ç}Ì¹ÎTë�Í�Õ
Î;���aë�Õ�ÎJÓ�î<ÎJÖ�íu�dçÁÖ�çwë�ÎTÔ�ç>Ð�ÎJìF��Í�ç'��Î^Ô�î�Ð0é�Õdë0Ô�î�ç½Ñ�Ö�Ô�çwë�çwÐgÔÃë�Î^Ô�ç>Ô�î�ÎTÔ0é�ÕdÍ�Í�Õ�� ÎJÖzÁ�ë�Ö�Ð�Ô�çwÑ�ÖGè7®�îaÍ�çwÖiô5çwÓ�ö
ý7Â -RÎJÐ�Ñ�ÓwçÁö)V þ ��ë�ÕNÓÁçwÐ�Ð�ÎJÐ¢Ñ�ÖBÔ�î�ç�-RÎJÐ�Ñ�Ówçwö ý Ø���/;/ þ ì ÕNí�çÁÍ¿×

÷iøaý�ÿ�þ�úÄÃUý�ÅO�<øaý�ÿ�þ�þ�÷dÿ����,÷W{ ý�ÿ�þ&� ý Ø *�þ^�Õdë�Ô�î�Ñ�Ð}ì>ÕGí�çwÍ=Ô�î�ç�í�Ñ
	eð�Ð�Ñ�ÕdÖ ÓwÕGçK� ÓwÑ�çwÖ�Ô�Ñ�ÐwÚ�ÕJéEÓwÕdðaë�Ð�çTÚ�ÓÁÕdÖ�Ð�Ô�ÎJÖ�Ô#ÎJÖaílçK8Gð�ÎJÍRÔ�Õ � } �>Hºî�ç>ë�ÎJÖD�dç�ÕJé�5ÕdÐ�Ð�Ñ�ô�Í�ç Ñ�Ö�Ô�çwë�çwÐgÔ
ë�ÎTÔ�çÁÐ�Ñ�Ð ý7�TÆÄ�ÇÆ�þ ÎJÖ�ílÔ�î�ç ð�Ö�ÓwÕJÖ�í�Ñ�Ô�Ñ�ÕdÖ�ÎJÍ=í�çÁÖ�Ð�Ñ¡Ô�õ é�ðaÖ�ÓÁÔ�Ñ�ÕdÖUÚ �Rý�ødþ Ú�Ñ�Ð0ÎÈZ�Õdë�ì>ÎJÍ
í�Ñ�Ð�Ô�ë�Ñ�ô�ðNÔ�Ñ�ÕJÖÀ�¢Ñ¡Ô�îSì>çwÎJÖ Å ÎJÖ�íÄóTÎJë�ÑÏÎJÖaÓwç � } 2
� Ã � � Í�Ô�î�Õdð��JîSÔ�îaç|-RÎJÐ�Ñ�ÓwçÁöÀ��ë�ÕGÓwçÁÐ�Ð¥ì Ñ��JîiÔ�ô5ç�óGÑ�ç��EçÁíÉ7Ê�ËJÌ¼Í�Î�Ï�Ð­Ñ9Ò&Ó
Ô�ÑPÍ3Í�Ï�ËJÐÖÕJ×[ÎØÒ�Ù�Ò�ÑqÌ7Ï�Ì�ÙÚÐÛÔ�ÜBËØÍKÔ�ÌQÕ9ÝÞÐ­Ï�Ë�Ù�Ì7ß�Ì�Ù�Ì�ÕØÜ7ÌjÏ�Í[Ï�ËJÌhàUÌ�Ò&Õ�á�ÕKÏ�ÌQ×KÙ�Ò&Ï�Ì�â¢ãJäKå�Ò&Ù�Ìhæ)Ù�Ù�Í�Ùjç=àUáèã�æ�éÚÍ&ßÏ�ËØÌ[â�ÌQÕØÔ�Ð­Ï�ê¢Ì�ÔèÏ�ÐÖÑ9ÒÇÏ�ÍKÙ�ë9ìí ëJÜQÍ�ÑqÎØÒ�Ù�Ì,â¢Ï�ÍqÒqÙ�Ì7ß�Ì�Ù�Ì�ÕØÜ7ÌCâ�Ì�ÕØÔèÐ­Ï�ê�ë í ë�×�ÐÖî�ÌQÕ�ï3ê
ðñOòLó�ô�õ ~Lö�÷ ìí ç=øèé�ù í ç=øèé�ú�û$üKø<ý ç=þLéÿ Ð��
ÌQÙ�ÌQÕLÏ[Ù�Ì7ß�ÌQÙ�ÌQÕ�Ü7Ì9â�ÌQÕ�ÔèÐ­Ï�ÐÖÌ�ÔCÐÖÑqÎJÓ­êIÒTâ�Ð��
ÌQÙ�ÌQÕLÏ[ÍKÎ�Ï�ÐÖÑ9Ò&Ó)Ô�ÑPÍ3Í�Ï�ËJÐÖÕJ×TÎØÒ&ÙBÒ&ÑqÌQÏ�ÌQÙ��9ã3ÌQÌ�ã�ÜQÍ&Ï�Ï9ç�������	�é»Î
�����
	¢ß�Í�ÙCÏ�ËØÌÜ7ÍKÕ3î�ÌQÙBÔ�Ð­ÍKÕ¢Ù�Ò&Ï�ÐÖÍqÍ&ßWÏ�ËJÌ[Ô�ÑPÍ3Í�Ï�ËJÐÖÕJ×qÎØÒ&ÙBÒ&ÑqÌQÏ�ÌQÙÞåØÕØâ�ÌQÙjâJÐ��
ÌQÙ�ÌQÕLÏjÙ�Ì7ß�ÌQÙ�ÌQÕ�Ü7ÌCâ�ÌQÕØÔ�Ð­Ï�ÐÖÌ�Ô��

Û



ÎJÐ&ÎJÖ½ðaÖ�ë�çwÎJÍ�Ñ�Ð�Ô�Ñ�Ó¢ì>ÕGí�çwÍ�ÕTé/Ô�îaç¥Ð�îaÕdë�Ôgè{Ô�çÁë�ì ë�ÎTÔ�ç���ô5çwÓwÎJð�Ð�çTÚNé�ÕdëRç�%aÎJìF��Í�çJÚiÑ�Ô&ÎJí�ì Ñ�Ô�Ð-Ö�çL��Î^Ô�Ñ�óJç�óTÎJÍ�ð�çwÐ��Ñ�Ô0Ñ�ÐU8ið�Ñ�Ô�ç ÎJí�çL8ið�Î^Ô�ç>Ô�ÕSÑ�Í�Í�ð�Ð�Ô�ë�ÎTÔ�ç#Õdð�ë�Ò�ë�ÐgÔI�5ÕdÑ�ÖiÔ}Ô�î�ÎTÔ�Új�¢î�çÁÖlÔ�îaç>í�çK�dë�çÁç½ÕJéEì>çwÎJÖ ë�çÁóJçwë�Ð�Ñ�ÕJÖ Ñ�Ð
ý ë�ç�ÎJÍ�Ñ�ÐgÔ�Ñ�ÓwÎJÍ�Í¡õ þ Í�Õ��}ÚNë�çwÍ�ÑÏÎJô�Í�ç�çÁÐ�Ô�Ñ�ì>ÎTÔ�Ñ�Ö��0Ô�î�ç�ð�ÖaÓwÕdÖ�íaÑ�Ô�Ñ�ÕdÖ�ÎJÍ5í�çÁÖ�Ð�Ñ¡Ô�õ½Ñ�Ð&ódçÁë�õ½í�Ñ
� ÓwðaÍ�ÔP�¢Ñ¡Ô�î\�5çwë�Ð�Ñ�Ð�Ô�çÁÖ�Ô
í�ÎTÔ�ÎD�N ç0ë�çK��Í�Ñ�Ó�ÎTÔ�çÃØdÚ *
*
* ��ÎTÔ�î�Ð�ÕJé�Ô�î�ç�-RÎJÐ�Ñ�ÓwçÁöLí�Ñ
	eð�Ð�Ñ�ÕdÖ3ì ÕNí�çÁÍ ý Ø *�þ é�Õdë¢Î#ë�ÎJÖ��dç}ÕJé'óTÎJÍ�ð�çÁÐºé�Õdë Ã Ú�Ô�îaç
ì ç�ÎJÖ�ë�çÁóJçwë�Ð�Ñ�ÕdÖ�ÓÁÕNç�� ÓwÑ�çÁÖ�Ô�ÚUÎTÖ�í��lÚeÔ�î�ç�ÖGðaìÃôeçÁë�ÕJé�ÕJô�Ð�çÁë�óTÎTÔ�Ñ�ÕdÖ�ÐK��æ�Ö�ç�ÎTÓ�î�Ó�ÎJÐ�çI�Eç
Ð�çÁÔ ÅXú 4 � Û��
ÎJÖ�í �<ú *D� Ø
�.^�Õdë¥çwÎJÓ�î%Ð�ÎJìF��Í�çI��ÎTÔ�îO�&ç#çwÐgÔ�Ñ�ì½ÎTÔ�ç�Ô�î�ç#ì>çwÎJÖ�ÎJÖaí�Ô�î�ç#ÐgÔ�ÎJÖ�í�ÎJë�í�í�ç.óGÑÏÎTÔ�Ñ�ÕdÖ�ÕTé øaý�ÿ�þ
ÎJÖ�í/Ú¹ÎJÐ�� � �UÆ Ú-Ô�î�çÁÐ�ç$Ð�î�ÕdðaÍ�íKÓwÕdÖ�ódçÁë,�dç3Ô�Õ Å ÎJÖ�í � 2   � Ã ë�çwÐ��eçÁÓÁÔ�Ñ�ódçÁÍ�õJÚ¹Ñ�� ç;�jÔ�îaç$ì ç�ÎTÖÀÎJÖaí
Ð�Ô�ÎJÖ�í�ÎTë�í3í�çÁóGÑ�ÎTÔ�Ñ�ÕdÖLÕJé�Ô�îaç�ð�Ö�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕJÖ�ÎJÍ/íaÑ�Ð�Ô�ë�Ñ�ô�ðaÔ�Ñ�ÕdÖ��hH�ÎJôaÍ�çÃØ�ë�çL�5Õdë�Ô�ÐEÔ�î�ç}Î�óJçwë�Î��dç�óTÎJÍ�ð�çÁÐ¹ÕJé�Ô�îaç
ì ç�ÎJÖ
ÎJÖ�íÃÐgÔ�ÎJÖ�í�ÎJë�í#í�ç.óGÑÏÎTÔ�Ñ�ÕdÖ0ÕJé øaý�ÿ�þ é�Õdë�Ô�î�çEë�çL��Í�Ñ�Ó�Î^Ô�Ñ�ÕJÖ�ÐwÚTÎJÍ�ÕJÖ����¢Ñ¡Ô�îÃÓÁÕdÖaÒ�íaçwÖ�ÓÁç¹ô�ÎJÖ�íaÐ�ÎJÖ�íÃÐ�î�Õ��¢Ð
Ô�î�ÎTÔ
Ô�î�çLë�Î^Ô�ç½ÕTé¢ÓwÕdÖ�ódçÁë,�dçÁÖ�Ówç3ÕJéºÔ�î�çLÐ�ÎJì'�aÍ�ç çwÐ�Ô�Ñ�ì>ÎTÔ�çÁÐ
ÓwÎJÖjôeç ódçÁë�õ<Ð�Í�Õ�� �¢î�çÁÖKì ç�ÎTÖ<ë�ç.ódçwë�Ð�Ñ�ÕdÖ
Ñ�Ð�Í�Õ��U� æ�ÖX��ÎJëgÔ�Ñ�Ówð�Í�ÎJëwÚ/Ô�î�ç�Ð�Ô�ÎJÖ�í�ÎJë�ílíaçÁóGÑÏÎTÔ�Ñ�ÕdÖ%ÕJéRÔ�îaç ðaÖ�ÓwÕdÖaí�Ñ�Ô�Ñ�ÕdÖ�ÎTÍ=í�Ñ�ÐgÔ�ë�Ñ�ô�ðaÔ�Ñ�ÕdÖ�Ñ�Ð�Ð�Ñ
�dÖ�Ñ�Ò�Ó�ÎJÖ�Ô�Í¡õ
ð�Ö�íaçwë�çÁÐ�Ô�Ñ�ì>ÎTÔ�çÁí�Ñ�Ö1Ð�ì½ÎJÍ�Í¢Ð�ÎJìF��Í�çÁÐL�²^�Õdë>ç�%aÎJìF��Í�çS�¢Ñ�Ô�î Ã+ú *D�­* 5 ÎJÖaí � ú *D�­* ØÄÔ�îaç�Ð�Ô�ÎJÖ�í�ÎJë�í
í�ç.óNÑ�ÎTÔ�Ñ�ÕdÖ�ÕJé-Ô�îaç#ð�Ö�ÓwÕJÖ�í�Ñ�Ô�Ñ�ÕdÖ�ÎJÍ�íaÑ�Ð�Ô�ë�Ñ�ô�ðaÔ�Ñ�ÕdÖ�Ñ�Ð}Û � Ø3@��\� : ðNÔ��¢Ñ�Ô�î�� ú Ø *D�Ç*
*;* Õdô�Ð�çwë�óTÎTÔ�Ñ�ÕdÖaÐwÚUÔ�îaç
çwÐgÔ�Ñ�ì½ÎTÔ�çwí Ð�Ô�ÎJÖ�í�ÎTë�í í�çÁóGÑ�ÎTÔ�Ñ�ÕdÖ�î�ÎJÐ$Îjì>çwÎJÖ ÕJé Ø � /;��� ÎTÖ�í Î��
5^Ô�î �5çwë�ÓÁçwÖ�Ô�Ñ�Í�ç�ÕJé]� � /;4aØ��\� Hºîaç
ð�Ö�íaçwë�çÁÐ�Ô�Ñ�ì>ÎTÔ�Ñ�ÕdÖ�Ñ�Ð�çÁóJçwÖ ÍÏÎJë��dçwë¥ÎTÔ�� ú 5 �Ç*
*;* ÚUÎJÖaí�Ð�Ô�Ñ�Í�Í�Î;����ë�çwÓÁÑÏÎJô�Í�çÃÎTÔ�� ú 5 *`�Ç*
*
* Ú5çÁóJçwÖ �¢Ñ�Ô�îÃ ú *D� 5`��Á�ÖLÔ�î�ç�ÕTÔ�î�çÁëºî�ÎJÖ�íUÚ`�¢Ñ�Ô�îBîaÑ��dîBì ç�ÎJÖBë�çÁóJçwë�Ð�Ñ�ÕdÖ ý�Ã>ú 5 þ Ô�î�ç¥çwÐ�Ô�Ñ�ì>ÎTÔ�çÁÐ¢ÎJë�ç¥ì>Õdë�ç�ë�çÁÍ�Ñ�ÎJô�Í�ç��N Ñ�Ô�î�� ú Ø *D�Ç*;*
* ÕdôaÐ�çwëgóTÎTÔ�Ñ�ÕdÖ�ÐwÚ�é�Õdë
ç&%�ÎTì'��Í�çJÚ�ÎTÖ�í Ãjú 5NÚ�Ô�îaçÀ5 ù�� ÎJÖ�íz�
5 ù�� �eçÁë�ÓÁçwÖ�Ô�Ñ�Í�çwÐ�ÕJéºÔ�îaç
çwÐgÔ�Ñ�ì½ÎTÔ�ç�ÕTéUÔ�î�ç�Ð�Ô�ÎJÖ�í�ÎJë�íLí�ç.óNÑ�ÎTÔ�Ñ�ÕdÖLÎTë�ç *D� ��4
�
ÎJÖaí *D� ÛdÛ
���¢î�çwÖLÔ�î�ç�Ô�ë�ð�ç�óJÎTÍ�ð�ç�Ñ�Ð *D� ÛaØJ�`�[R$Õdë�çÁÕ�óJçwëÁÚ�¢Ñ�Ô�î%Î½Ð�ì>ÎJÍ�Í�Ð�ÎJì'�aÍ�ç
Ð�Ñ��ÁçJÚUç.ódçwÖ�Ô�î�ç#ì>çwÎJÖ�Ñ�Ð��5ÕNÕdë�Í�õ$çwÐgÔ�Ñ�ì½ÎTÔ�çwí���æ�Ö�Ô�î�çÃÓwÎJÐ�ç#ÕJé�Ô�î�ç#ì ç�ÎJÖUÚeð�Ö�Í�Ñ�öJç
Ô�îaç�ÐgÔ�ÎJÖaí�ÎJë�í�í�ç.óGÑÏÎTÔ�Ñ�ÕdÖUÚTÔ�î�ç¢çwÐgÔ�Ñ�ì½ÎTÔ�ç¹Ñ�Ð�ðaÖGôaÑÏÎJÐ�çwí ô�ðaÔ�Ô�îaç�íaÑ�Ð,�5çwë�Ð�Ñ�ÕdÖ#ÕJé5Ô�î�ç¢çwÐgÔ�Ñ�ì½ÎTÔ�çwÐ=ÓwÎJÖ ôeç¹óJçwë�õ
ÍÏÎTë,�dç��]Á�ô�óGÑ�Õdð�Ð�Í�õJÚ,Ð�Ñ�ÖaÓwç#í�çÁÖ�Ð�Ñ¡Ô�Ñ�çÁÐ}ÎJë�ç#ÓÁÕdÖ�ÐgÔ�ë�ÎTÑ�Ö�çÁí%Ô�ÕBôeç#Ñ�Ö�Ô�çL�Jë�ÎTÔ�çwí�Ô�Õ3ÕdÖaçJÚ,Ñ�é-Ô�î�ç#ð�Ö�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕJÖ�ÎJÍ
Ð�Ô�ÎJÖ�í�ÎTë�íBí�ç.óNÑ�ÎTÔ�Ñ�ÕdÖ½Ñ�Ð¹Ð�õGÐgÔ�çwì>ÎTÔ�Ñ�Ó�ÎTÍ�Í�õ�ðaÖ�í�çwë�çwÐgÔ�Ñ�ì>ÎTÔ�çwíUÚGÔ�î�ç�çÁÐ�Ô�Ñ�ì>ÎTÔ�çÁíLÖ�ÕdÖ���ÎJë�ÎJì çÁÔ�ë�Ñ�Ó�í�çÁÖ�Ð�Ñ¡Ô�õ>�¢Ñ�Í�Í
î�Î�ódç�Î_�eçwÎJöLÎ^ÔºÔ�î�ç}çwÐgÔ�Ñ�ì½ÎTÔ�çwíBì ç�ÎJÖ ý �¢î�Ñ�Ó�îÀ�¢Ñ�Í�Í/ô5ç�ð�Ö�Í�Ñ�öJçÁÍ�õ½Ô�Õ�ôeç�Ô�î�ç�Ô�ë�ðaç�ì>çwÎJÖ þ ÎJÖ�í��¢Ñ�Í�Í/î�ÎIóJç
Ô�îaÑ�Ö�Ö�çÁë¹Ô�ÎJÑ�Í�ÐRÔ�î�ÎJÖ3Ô�îaç�Ô�ë�ðaç0ðaÖ�ÓwÕdÖaí�Ñ�Ô�Ñ�ÕdÖ�ÎTÍ/í�Ñ�Ð�Ô�ë�Ñ�ô�ðNÔ�Ñ�ÕJÖ��¼Hºî�çU��ë�Õdô�Í�çwì ÕTé�çÁÐ�Ô�Ñ�ì½Î^Ô�Ñ�ÖD�ÃöJçÁë�Ö�çÁÍ�Ð9�¢Ñ�Ô�î�5çwë�Ð�Ñ�ÐgÔ�çwÖ�Ô}í�Î^Ô�Î½î�ÎTÐ�ôeçÁçwÖ ÎJÍ�Ð�ÕLÐ�Ô�ð�í�Ñ�çwí�ô�õ�E�ë�Ñ¡Ô�Ð�öJçwë ý Ø��
�
4 þ Ú��¢îaÕLÒ�Ö�í�Ð�ÕdðNÔ�Ô�î�Î^Ô3ñ�Ñ�Öaé�çwë�çwÖ�ÓÁç#ô�ÎJÐ�çÁí
ÕdÖBÔ�îaç�ÎTÐ�õGì'�NÔ�ÕJÔ�Ñ�Ó�í�Ñ�Ð�Ô�ë�Ñ�ô�ðNÔ�Ñ�ÕJÖBÕJé�öTçwë�Ö�çwÍ�í�çÁÖ�Ð�Ñ¡Ô�õ3çwÐ�Ô�Ñ�ì>ÎTÔ�ÕJë�Ð¹ÓwÎJÖSô5ç�ódçÁë�õ3ì Ñ�Ð�Í�ç�ÎJíaÑ�Ö��dòD�Hºî�çwÐ�ç
ë�çwÐ�ðaÍ�Ô�Ð¢Ð�î�Õ��bî�Õ��+çÁÐ�Ô�Ñ�ì½Î^Ô�çwÐºÕTé�Ô�î�ç}ð�Ö�ÓwÕJÖ�í�Ñ�Ô�Ñ�ÕdÖ�ÎJÍUí�çÁÖ�Ð�Ñ¡Ô�õBÕJé øaý�ÿ�þ óTÎJëgõ\�¢Ñ�Ô�îBÔ�î�ç}Í�çÁÖ��JÔ�î
ÕJé�Ô�î�ç
í�Î^Ô�Î½Ð�çwë�Ñ�çwÐ¥ÎJÖ�íÄÔ�î�çÃí�çK�dë�çÁçÃÕJé�ì ç�ÎJÖÄë�çÁóJçwë�Ð�Ñ�ÕJÖ�� N î�çÁë�çTÚUÑ�Ö$Ô�î�ç�ë�ÎJÖ��Jç|�&çÃî�Î�ódç#ÓÁÕdÖ�Ð�Ñ�í�çwë�çwíUÚ
í�Õ3ÎJÓ.Ô�ð�ÎTÍ�í�ÎTÔ�Î½Ò�Ô���^�Ñ�ë�ÐgÔ�ÚeçÁódçÁÖX�¢Ñ¡Ô�î�í�ÎJÑ�Í¡õSí�ÎTÔ�ÎaÚÞ5 �Ç*
*
* Õdô�Ð�çÁë�óTÎTÔ�Ñ�ÕdÖ�Ð¥ë�çL�aë�çwÐ�çwÖ�Ô�ÎJë�ÕJð�Ö�íX� * õJç�ÎJë�Ð
ÕJé/í�ÎTÔ�ÎNÚ5Ø *D�Ç*
*
* ÕdôaÐ�çwëgóTÎTÔ�Ñ�ÕdÖ�ÐRÙ * õJç�ÎJë�Ð¹ÎJÖaí�5 *D��*
*
* Õdô�Ð�çwë�óTÎTÔ�Ñ�ÕdÖaÐEÎJÖ çwÖ�Ô�Ñ�ë�çÁÍ�õ#ðaÖ�ë�çwÎJÍ�Ñ�Ð�Ô�Ñ�Ó�� *
* õdçwÎJë�ÐK�Hºî�ç�Ð�ÎJì'�aÍ�ç¥Ð�Ñ��Áç�Ñ�ÖÀ?GÔ�ÎJÖ�Ô�ÕdÖ���Î;�eçÁëºÑ�Ð�� ú / � /;��5GÚaÎJÖaí3Ô�ÕÃÕdð�ëEöGÖaÕJ�¢Í�çwí��Jç�Ñ�ÐEÔ�î�ç�ÍÏÎJë��dçwÐgÔ¹ç.ódçwëºðaÐ�çwíG�� ?Bî�ÎJÐ�� ú 5 � 5 * 5ÃÕdô�Ð�çwë�óTÎTÔ�Ñ�ÕdÖaÐL�[Hºîið�Ð � ?�V Ð�Ð�ÎJì'�aÍ�ç�Ð�Ñ��wç}Ñ�Ð�Î�����ë�Õ3%NÑ�ì>ÎTÔ�çwÍ�õ>çL8ið�ÎTÍ�Ô�Õ�Õdð�ë ñ�Ð�ì½ÎJÍ�Í�ò
Ð�ÎTì'��Í�ç ÎJÖ�íz?GÔ�ÎJÖ�Ô�ÕdÖGV Ð�Í�Ñ�çÁÐ}ôeç.Ô<�EçÁçwÖXÕdð�ëÄñ�Ð�ì>ÎJÍ�Í�ò3ÎJÖ�íbñ�ì>çÁí�Ñ�ðaì>ò3Ð�Ñ
�wçÁí<Ð�ÎJìF��Í�çwÐL� : ÕJÔ�îlÐ�ÎJìF��Í�çÁÐwÚ

Ù



î�Õ��&çÁódçÁëwÚ�ÎJë�çlñ�Í�ÎJë,�dçÁòLÑ�Ö ÎJÖ çwÓÁÕdÖ�Õdì Ñ�Ó
Ð�çwÖaÐ�çJÚ�î�Õ��Eç.ódçÁëwÚ�Ñ�Ö�Ô�î�ÎTÔ}ô5ÕJÔ�î ë�çwÍ¡õ�ÕdÖ ì>ÕGí�çÁÍ�Ð�Ô�ÎJô�Ñ�Í�Ñ�Ô�õÈ��Î^è
ë�ÎTì>ç.Ô�çwë�Ð0é�ÕJë�ÎS�eçÁë�Ñ�ÕNí ÕJé¢� * è�Û * õJç�ÎJë�ÐL�ÀHºî�Ñ�Ð0Ñ�ÐU��ÎTë�Ô�Ñ�Ówð�Í�ÎJë�Í¡õ1�&Õdë�ë�Ñ�Ð�Õdì>ç�Ñ�Ö Ô�î�ç½ÓwÎJÐ�ç ÕJé¹Ô�î�ç>ì ç�ÎTÖ��ÎJë�ÎJì çÁÔ�çÁëwÚ Å ÚdÎJÖaí#ì½ÎJÖ�õ
ÎJðaÔ�î�Õdë�Ð'é�ë�Õdì : ë�çwÖ�Ö�ÎTÖ�ÎJÖ�íF?NÓ�î��EÎJë�Ô,�ºÕdÖ��¹ÎJë�í�Ð�î�Î�ódç¢ÎTíaódÕGÓ�ÎTÔ�çwí Î�Ô<�&Õ ý Õdë
ì Õdë�ç þ éêÎJÓ.Ô�ÕdëT�aë�ÕGÓwçwÐ�Ð�é�Õdë¥Ô�î�çÃÐ�îaÕdë�Ô}ë�ÎTÔ�çÃÑ�Ö1�¢î�Ñ�Ó�î%Ô�î�çÃì ç�ÎJÖ�Ñ¡Ô�Ð�çwÍ�é=Ó�î�ÎJÖ��dçÁÐ}Ð�Ô�ÕGÓ�î�ÎJÐgÔ�Ñ�Ó�ÎJÍ�Í�õ ý�: ë�çwÖNè
Ö�ÎJÖ�ÎJÖ�íX?NÓ�î��EÎJë�Ô,�JÚ=Ø��;4 *! #" ÎJÑ�ÎJÖ�í ?NÑ�Ö��dÍ�çÁÔ�ÕJÖUÚ�� *
*
*�þ Hºî�Ñ�Ð�ì>Ñ�Ð�Ð��eçÁÓwÑ�Ò�Ó�ÎTÔ�Ñ�ÕdÖ$Ñ�Ð¥Î>é�ð�ë�Ô�î�çwë �eÕTÔ�çwÖ�Ô�ÑÏÎJÍ��ë�Õdô�Í�çÁì é�Õdë¹Ô�î�ç}Ö�ÕdÖNèB��ÎJë�ÎJì>ç.Ô�ë�Ñ�Ó�çÁÐ�Ô�Ñ�ì½Î^Ô�ÕdëK�Hºî�çÃÐ�çwÓwÕJÖ�íO��ÎJë�ÎJì çÁÔ�çÁë�Ô�î�ÎTÔ�Ð�Ô�ë�ÕdÖ��JÍ�õ$Î�	eçwÓ.Ô�Ð�Ô�î�ç
ë�çwÍ�ÑÏÎJô�Ñ�Í�Ñ¡Ô�õ½ÕJé=Ð�ì>ÎJÍ�Í,Ð�ÎJì'�aÍ�ç}çwÐgÔ�Ñ�ì>ÎTÔ�çwÐ�ÕJé=Ô�îaç
ð�Ö�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕdÖ�ÎJÍGí�çwÖaÐ�Ñ�Ô�õ�ÕJé øaý�ÿ�þ Ñ�Ð�Ô�î�çºí�çL�Jë�çwçEÕJé5ì>çwÎJÖÃë�ç.ódçÁë�Ð�Ñ�ÕdÖ ÎJÖ�í]H�ÎJô�Í�ç¢��ë�çL�5Õdë�Ô�Ð=Ð�Õdì ç¹çÁÐ�Ô�Ñ�ì½Î^Ô�çwÐ
ÕJé�Ô�î�ç
ì ç�ÎJÖÄë�çÁóJçwë�Ð�Ñ�ÕJÖ���ÎJë�ÎTì>ç.Ô�çwëÁÚ Ã Úeé�ë�ÕJì"é�ÕJð�ë�ÐgÔ�ð�íaÑ�çwÐ¥Ñ�ÖÄÔ�î�ç
Í�Ñ�Ô�çÁë�ÎTÔ�ð�ë�ç�� Hºîaë�çwç
ÕJé�Ô�î�çÁÐ�çÃë�çL�5Õdë�Ô
çwÐgÔ�Ñ�ì½ÎTÔ�çwÐ&Ñ�Ö½Ô�î�ç�ë�ÎTÖ��dç *`� Ø � *D� �  Ô�î�ç�ç�%NÓÁçL�aÔ�Ñ�ÕdÖBÑ�Ð&Ô�îaç¥Ð�Ô�ð�íaõ½ôiõ � Ñ¡Ô�èQ?NÎJî�ÎJÍ�ÑÏÎ ý Ø3�
�
@dÎ þ �¢î�ÕÃë�çL�5Õdë�Ô�Ð
Î óTÎJÍ�ð�ç}ÕJé * �Ö��/�4D� � ?3ð�Ð�çÁÐ�Î í�ÎJÑ�Í¡õLÐ�çwë�Ñ�çwÐ�ÕJé=ë�ÎTÔ�çÁÐ¥ÕdÖ1/�è�í�ÎIõ$Ê�ð�ë�ÕNíaÕdÍ�Í�ÎJë¹é�ðaÔ�ðaë�çwÐK�9Hºî�çwÐ�çÃí�ÎTÔ�Î î�ÎIóJç
Ð�ÕJì>ç�é�çwÎTÔ�ð�ë�çwÐÁÚ5íaÑ�Ð�ÓÁð�Ð�Ð�çwíSôeçÁÍ�Õ��}Ú�Ô�î�Î^Ô¢Ó�ÎJÐgÔ�íaÕdð�ôaÔ�ÕdÖBÔ�îaç0ë�çwÍ�ÑÏÎJô�Ñ�Í�Ñ¡Ô�õ�ÕJé�Ô�î�Ñ�Ð¢î�Ñ
�dîBçwÐgÔ�Ñ�ì½ÎTÔ�ç�ÕJé Ã
æ�ÖÄÐ�ð�ì>ì>ÎJëgõdÚ�Õdð�ë¢ÓÁÕdÖ�ÓwÍ�ð�Ð�Ñ�ÕdÖ3é�ë�Õdì Ô�î�Ñ�Ð¢��ÎTë�Ô�ÕJé�Ô�î�ç0ÎJÖ�ÎJÍ¡õNÐ�Ñ�Ð¢Ñ�ÐºÔ�î�ÎTÔ¢Ô�î�ç0Í�Ñ�öJçÁÍ�õ½óTÎJÍ�ð�ç}ÕJé Ã Ñ�ÐºÑ�Ö

Ô�îaç�ë�çL�JÑ�ÕdÖLÕTé * ��Ø.è * �Ö�
ÎJÖ�íLÔ�î�ÎTÔwÚ�Ñ�Ö½Ô�î�Ñ�ÐEÓ�ÎJÐ�çJÚ�ç.ódçwÖÀ�¢Ñ�Ô�îLÐ�ÎTì'��Í�ç�Ð�Ñ
�wçÁÐ¹ÕJé¼5NÚ *
*
* ÎJÖaí�Ø * Ú *
*
* ÚNë�çwÍ�ÑÏÎJôaÍ�ç
çwÐgÔ�Ñ�ì½ÎTÔ�Ñ�ÕdÖ½ÕJé�Ô�î�ç}ð�Ö�ÓwÕJÖ�í�Ñ�Ô�Ñ�ÕdÖ�ÎJÍ/í�çÁÖ�Ð�Ñ¡Ô�õBÑ�Ð�ÎJÍ�ì>ÕJÐ�Ô¹Ñ�ì'�5ÕdÐ�Ð�Ñ�ôaÍ�ç;�
oqp%$ &1vjx�¾&wAx)¶dµ[³T¹Þv+wA¾\·�tTv½vjºW·�¸Q¶ µ¼·DwAx
æ�ÖlÔ�î�Ñ�Ð0Ð�çÁÓÁÔ�Ñ�ÕdÖX�Eç>Ó�ÎJë�ë�õ%ÕdðaÔ�Î1RSÕdÖ�Ô�ç�ègÌ¹ÎJë�Í�ÕSÎJÖ�ÎJÍ¡õNÐ�Ñ�Ð}ÕJé¹Ô�î�ç � ? çÁÐ�Ô�Ñ�ì>ÎTÔ�Õdë ý ØJ� þ �¢î�çwÖlÔ�î�ç í�ÎTÔ�Î
Ñ�Ð_�JçwÖ�çÁë�ÎTÔ�çwíÀô�õjÔ�î�ç�-RÎJÐ�Ñ�Ówçwöjì ÕGí�çwÍ��jæ�Ö�Ñ�Ô�ÑÏÎJÍ�Í�õ �EçSÎJÐ�Ð�ð�ì çBÔ�î�ÎTÔ�Ô�î�ç3í�ë�Ñ¡é´Ô�Ñ�Ð�öiÖ�Õ��¢ÖUÚEÔ�î�ÎTÔ�Ñ�ÐÁÚ&Ñ�Ö
ÓwÕJì'��ðNÔ�Ñ�ÖD��Ô�î�ç}çwÐgÔ�Ñ�ì>ÎTÔ�Õdë¹ÕJé � } ýêøJþ �&ç�ð�Ð�ç0Ô�î�ç�óTÎJÍ�ð�çÁÐ¢ÕJé Ã ÎJÖ�í Å ð�Ð�çwíSÔ�ÕY�dçwÖ�çÁë�ÎTÔ�ç0Ô�î�ç}Ð�Ñ�ìÃð�ÍÏÎ^Ô�çwí
Ð�ÎTì'��Í�çwÐK� � ÖXÎJíaóTÎJÖ�Ô�Î��dçLÕJé�ð�Ð�Ñ�Ö��%Î�ÓÁÕdÖ�Ð�Ô�ÎJÖ�Ô�ÓwÕdÖaí�Ñ�Ô�Ñ�ÕdÖ�ÎTÍ-óTÎJë�ÑÏÎJÖaÓwçLÑ�Ð
Ô�î�Î^Ô#Ñ�Ö Ô�î�Ñ�Ð
Ó�ÎJÐ�çJÚ¦�¢Ñ�Ô�îXÎ0 ÎJð�Ð�Ð�ÑÏÎJÖjöTçwë�Ö�çwÍWÚ��&çBÓ�ÎJÖXçwÎJÐ�Ñ�Í�õ Ò�Ö�íKÎJÖKÎJÖ�ÎJÍ¡õiÔ�Ñ�Ó>ç�%`��ë�çwÐ�Ð�Ñ�ÕdÖXé�Õdë
Ô�î�çBçwÐgÔ�Ñ�ì½ÎTÔ�Õdë
ÕTé � } ýêøJþ Ñ�Ö ý � þ �
æ�Ö�í�çÁçwíUÚNÑ�Ö#Ô�îaç�ÓwÎJÐ�ç�ÕJé/Ô�î�ç¢-RÎJÐ�Ñ�Ówçwö#ì ÕGí�çwÍ ý Ø *�þ ÚGÑ¡Ô-Ñ�Ð-Ð�Ô�ë�ÎJÑ
�dî�Ô�é�ÕdëQ�¹ÎTë�í�Ô�Õ0Ð�î�Õ���Ô�î�ÎTÔ-Ô�î�ç � Ñ¡ÔP?aÎJî�ÎJÍ�ÑÏÎ
çwÐgÔ�Ñ�ì½ÎTÔ�Õdë¹î�ÎTÐ¢Ô�î�ç�é�Õdë�ì$× }

�� } ýêøJþ�ú � Ã ��}� � ���   � � ��ù=��� ÃUý�ÅO� �øÁùêþ(' Ø �*)0ø,+ � øT� �øwù  �;��� �.-
�� ù=��� ¡ �0/21%3!416587 ¤¤:9 ¤; � ý ØJ� þ

^�ë�Õdì çL8ið�ÎTÔ�Ñ�ÕdÖ ý / þ Ú-ÎJÐÃÔ�î�çBÖið�ìÃô5çwë#ÕJé�ÕdôaÐ�çwëgóTÎTÔ�Ñ�ÕdÖ�Ð#Ñ�ÖaÓwë�çwÎJÐ�çÁÐ ý �<� Æ�þ ÎJÖaíKÑ¡éºÔ�î�çBÐ�çwÓÁÕdÖ�í
ì Õdì>çÁÖ�ÔºÕJé'Ô�î�ç�ð�ÖaÓwÕdÖ�íaÑ�Ô�Ñ�ÕdÖ�ÎJÍeí�Ñ�ÐgÔ�ë�Ñ�ô�ðaÔ�Ñ�ÕdÖ½Ñ�ÐEÒ�ÖaÑ�Ô�çTÚaÔ�îaçwÖ1�)�=� * ÎJÖ�íBÔ�îaç�Ò�ë�ÐgÔ�Ô�çwë�ì ÕdÖBÔ�îaç0ë�Ñ��dî�Ôû Ê�ËJÌCß�åJÕØÜ7Ï�ÐÖÍ�Õ ô0> í ç�?
é�ÐÛÔjâ�ÌA@�ÕJÌ�âTÒ�Ô�ð ô0> í ç�?
é õ 	B C ~�DEGF�H ö�I üKø çJ�K��é

5



ø0ú *`�Ö* 4

0.05 0.1 0.15 0.2 0.25 0.3

2·10-8

4·10-8

6·10-8

8·10-8

1·10-7

1.2·10-7

ø0ú *D� Ø34
0.05 0.1 0.15 0.2 0.25 0.3

-1·10-7

-5·10-8

5·10-8

^�Ñ
�dð�ë�ç>Ød×�Z�ð�ì çwë�ÎTÔ�ÕJë �¢Ñ�Ô�î � Ñ¡Ô�èQ?NÎJî�ÎJÍ�ÑÏÎ_��ÎJë�ÎJì>ç.Ô�çÁë�Ð�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕJÖ�çwí�ÕJÖ ø ú 4�� ý Í�çÁé´Ô þ ÎJÖ�í ø ú Ø�4��
ý ë�Ñ��dî�Ô þ �
î�ÎJÖaí Ð�Ñ�í�ç#ÕTé ý ØJ� þ ÚUÎ3ÓÁÕdÖ�ÐgÔ�ÎJÖ�Ô�Új�dÕGçwÐ}ÎTÐ�õGì'�NÔ�ÕJÔ�Ñ�Ó�ÎTÍ�Í�õBÔ�ÕÀ�wçwë�Õ��]Hºî�ç ÎJÐgõGì'�aÔ�ÕJÔ�Ñ�ÓÃçwÐgÔ�Ñ�ì½ÎTÔ�Õdë�Ñ�Ð¥Ô�î�çÁÖ�dÑ¡ódçwÖ$ô�õ5×

��}�ý�ødþ-ú Í�Ñ�ì�!L �
���   � � ��ù=��� ÃUý�ÅO� �øwùWþ ' Ø �*)0ø,+ � øT� �øwù  �
��� �M-

��ù=��� ¡ �0/21%3!416587 ¤¤:9 ¤; ý ØIÛ þ

N�Õ��&çÁóJçwëwÚTÑ�Ö}ÎJÖ�õ�Ò�Ö�Ñ�Ô�ç=Ð�ÎJìF��Í�çJÚIÔ�î�ç�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕdÖ�ÎJÍ�óTÎJë�Ñ�ÎJÖ�Ówç�çwÐ�Ô�Ñ�ì>ÎTÔ�ÕJë ý ØJ� þ Ö�ÕJÔ�ÕdÖaÍ�õ�í�Ñ�Ð���ÍÏÎ�õGÐ,Ð�ÎJìF��Í�Ñ�Ö��
çwë�ë�Õdë,ôaðaÔ�Ú^Ñ�Ö�Ô�îaçRÓwÎJÐ�ç-ÕJéGÔ�îaç[-RÎTÐ�Ñ�ÓÁçwö�ì ÕGí�çwÍ;�¢îaçwÖ�Ô�î�ç-Öið�ì>çÁë�ÎTÔ�Õdë,ì>ÎIõ¥ôeçÁÓwÕdì ç-Ö�çL�dÎTÔ�Ñ¡ódçJÚ^Ñ�Ð,ÖaÕJÔ�çÁóJçwÖ�dð�ÎTë�ÎJÖ�Ô�çÁçwí�ÎJÍ
�EÎ�õGÐUÔ�Õ¢ôeç[�5ÕdÐ�Ñ¡Ô�Ñ¡ódç;�jHºî�ç�Ô<�&Õ ��ÎJÖ�çwÍ�Ð,ÕJé`^�Ñ��Jð�ë�çºØ�Ð�î�Õ��<Ô�î�ç�ô5çwî�ÎIóGÑ�Õdë,ÕJéGÔ�î�ç�Öið�ì çwë�ÎTÔ�Õdë
ÎJÐ>Î%é�ðaÖ�ÓÁÔ�Ñ�ÕdÖKÕJé øaý�ÿ�þ é�Õdë'� ú Ù�Ú&ÓwÕdÖ�íaÑ�Ô�Ñ�ÕdÖ�Ñ�Ö���ÕdÖ ø<ú *`�Ö* 4 ÎJÖ�í øjú *D� Ø34 ë�çwÐ,�5çwÓ.Ô�Ñ¡ódçwÍ¡õdÚ¹ðaÐ�Ñ�ÖD�
Ô�îaç\^ 0 Ë»?���ÎJë�ÎJì çÁÔ�çwë}óTÎJÍ�ð�çÁÐ
çÁÐ�Ô�Ñ�ì½Î^Ô�çwílô�õ � Ñ�Ô�è7?aÎJî�ÎTÍ�ÑÏÎ ý Ø��
�
@JÎ þ � � Ð�Ô�î�ç>çwÐ�Ô�Ñ�ì>ÎTÔ�çÁí ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕJÖ�ÎJÍ
óTÎJë�Ñ�ÎJÖ�ÓÁçT�¢Ñ�Í�Í/ôeç0Î;���aë�Õ3%NÑ�ì>ÎTÔ�çÁÍ�õ'��ë�Õ
�5ÕdëgÔ�Ñ�ÕJÖ�ÎJÍeÔ�Õ Ô�î�ç}ç�%`�5çwÓÁÔ�çwíÄóTÎJÍ�ð�ç�ÕJé'Ô�î�ç}Öið�ì çwë�ÎTÔ�Õdë¢ð�Öaí�çwëºÔ�îaç
ð�Ö�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕdÖ�ÎJÍ-í�Ñ�Ð�Ô�ë�Ñ�ô�ðNÔ�Ñ�ÕJÖlÕJéºÔ�î�ç½Ñ�Ö�Ô�çwë�çwÐgÔ#ë�ÎTÔ�ç øaý�ÿ�þ Ú=Ñ�Ô�Ñ�Ð�ÓwÍ�çwÎJë}Ô�î�ÎTÔ�Ô�î�ç½çwÐ�Ô�Ñ�ì>ÎTÔ�çÁí ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕJÖ�ÎJÍ
óTÎJë�Ñ�ÎJÖ�ÓÁç�ì½Î�õLô5çwÓÁÕdì ç0ÖaçL��ÎTÔ�Ñ�óJç0ðaÖ�í�çwë � Ñ�Ô�è7?aÎJî�ÎTÍ�ÑÏÎ`V Ð&ì>ç.Ô�î�ÕGí��^�Ñ��Jð�ë�çÁÐ[�NÚ ÛaÚ Ù�Ð�î�Õ��}Ú�ë�çÁÐ,�5çwÓÁÔ�Ñ�óJçwÍ�õJÚ�Ô�î�ç¹Ô�ë�ð�ç¹íaçwÖ�Ð�Ñ�Ô�õdÚ�Ô�î�ç¹Öið�ì çwë�Î^Ô�Õdë=Ñ�Ö ý Ù þ ÎJÖ�íÃÔ�îaç¹Ô�ë�ðaçEóTÎJë�Ñ�ÎJÖ�Ówç� } ý�ødþ Ô�Õ
�dç.Ô�î�çÁë[�¢Ñ¡Ô�î#Ô�îaçwÑ�ë�çwÐ�Ô�Ñ�ì>ÎTÔ�çÁÐ�ÓwÕdìF��ðaÔ�çwí�é�ë�Õdì Î�Ð�Ñ�ÖD�dÍ�ç¹Ð�Ñ�ìÃðaÍÏÎTÔ�çwí#Ð�çÁë�Ñ�çwÐ-ÕJéeÐ�Ñ��Áç����¼Nlç¢Ð�î�Õ��
Ô�îaç#ë�çwÐ�ð�Í�Ô�Ð¥é�Õdë¥óTÎJÍ�ð�çwÐ¥ÕJéO� ôeç.Ô<�EçÁçwÖ 5NÚ *
*
* ÚeÑ�� ç;�¡Ú,Î;����ë�Õ3%aÑ�ì½Î^Ô�çwÍ¡õ3Ô<�EçÁÖiÔ�õÄõdç�ÎTë�Ð}ÕJé-í�ÎJÑ�Í�õ$í�ÎTÔ�ÎaÚ,ÎJÖaí5NÚ *
*
* Ú *
*
* ÚdÑ�� ç;�¡Ú�Î;���aë�Õ3%NÑ�ì>ÎTÔ�çÁÍ�õI� * Ú *
*
* õJç�ÎJë�ÐRÕTéeí�ÎJÑ�Í¡õ
í�Î^Ô�ÎD� : õÃð�Ð�Ñ�Ö��}Î�Ð�Ñ�Ö��dÍ�ç¹Ð�Ñ�ìÃð�Í�ÎTÔ�Ñ�ÕdÖUÚJ�EçºÐgÔ�ð�íaõ
Ô�îaç0ÓÁÕdÖ�ódçÁë,�dçÁÖ�Ówç�ÕJé�Ô�î�ç}çwÐgÔ�Ñ�ì>ÎTÔ�ÕdëºÎJÐ��<� Æ �
æ�ÖÀÔ�îaçÈ��ë�çÁóGÑ�ÕJð�Ð½Ð�ð�ô�Ð�çÁÓÁÔ�Ñ�ÕdÖ �&çÄÐ�î�Õ��EçÁí1Ô�î�Î^ÔF�¢Ñ¡Ô�î Í�Õ��ïì ç�ÎJÖ ë�ç.ódçwë�Ð�Ñ�ÕdÖÀÔ�îaç$óTÎJë�ÑÏÎJÖ�ÓÁçSÕTé¥Ô�îaç
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í�ç.Ò�ÓwÑ�çwÖ�ÓÁÑ�çwÐ}ÎTë�çÃÓÁÍ�ç�ÎTë�Í�õ$Ñ�Í�Í�ðaÐ�Ô�ë�ÎTÔ�çÁíÄÑ�Ö�^�Ñ��Jð�ë�çI�`�U^�Õdë�Í�ÕJ�]ÎTÖ�í%Î�ódçwë�Î;�dç#ì ç�ÎJÖÄë�çÁóJçwë�Ð�Ñ�ÕJÖ �&ç#ÕdôaÔ�ÎJÑ�Ö
ë�çÁÍ�Ñ�ÎJô�Í�çSçwÐgÔ�Ñ�ì>ÎTÔ�çwÐBÕJé}Ô�îaç íaçwÖ�Ð�Ñ�Ô�õ�ÕdÖaÍ�õKé�ÕdëP� ú 5 *D��*
*
* ÕdëBÍ�ÎJë,�JçwëL� Ê�ë�ë�ÕJë�ÐBÑ�Ö�çÁÐ�Ô�Ñ�ì>ÎTÔ�Ñ�Ö�� Ô�îaç
ì>ÎJë,�dÑ�Ö�ÎJÍ=íaçwÖ�Ð�Ñ�Ô�õ Ó�ÎJÖlî�Î�ódç½ÎSí�ë�ÎJì½Î^Ô�Ñ�Ó#ç�	/çÁÓÁÔ
ÕdÖ Ô�î�ç½çÁÐ�Ô�Ñ�ì>ÎTÔ�ç�ÕJé&Ô�î�ç Öið�ì>çÁë�ÎTÔ�ÕdëwÚ�ÎJÐ0Ñ�Í�Í�ð�Ð�Ô�ë�ÎTÔ�çwí
Ñ�Ö ^�Ñ��Jð�ë�ç½ÛaÚ�Î;��ÎTÑ�ÖUÚ'çwÐ��eçÁÓwÑÏÎTÍ�Í�õ��¢Ñ¡Ô�î<Í�Õ�� ÕdëÃÎ�ódçÁë�Î;�JçLì>çwÎJÖ<ë�çÁódçÁë�Ð�Ñ�ÕdÖ��1Hºî�Ñ�ÐÁÚ=Ñ�Ö Ô�ð�ë�Ö/Ú�Î�	eçwÓÁÔ�Ð
Ô�îaç
óTÎJë�Ñ�ÎJÖ�ÓÁç�çwÐ�Ô�Ñ�ì>ÎTÔ�çT�¢îaÑ�Ó�î$Ñ�Ð¹ódçÁë�õÀ�5ÕNÕJë¹é�ÕdëºÐ�ì>ÎJÍ�ÍeÐ�ÎJìF��Í�ç�Ð�Ñ��ÁçwÐ ý ^�Ñ��dð�ë�ç�Ù þ �Hºî�ç���ÎJëgÔ�Ñ�Ówð�Í�ÎJë�ÓwÎJÐ�ç>é�Õdë ÃXú *D�Ö* 5 � � ú 5 �Ç*
*;* Ú�ÎTÔ�Ô�î�çLô5ÕJÔ�Ô�Õdì#è�Í�çÁé´Ô0ÓwÕdë�Ö�çwë
ÕJé�^�Ñ��Jð�ë�çÁÐ_�NÚ ÛaÚ Ù
Ñ�Ð��&Õdë�Ô�î Ö�ÕTÔ�Ñ�ÖD����N�çwë�çJÚ'Ñ�Ö%Ô�î�ç ÓwçÁÖ�Ô�çwë0ÕJé&Ô�î�ç í�Ñ�ÐgÔ�ë�Ñ�ô�ðaÔ�Ñ�ÕdÖ/Ú/Ô�î�ç í�çÁÖ�Ð�Ñ¡Ô�õ%Ñ�Ð}ÕIódçwë�çwÐgÔ�Ñ�ì>ÎTÔ�çwí ý ^�Ñ��Jð�ë�ç%$% þ ÎTÖ�í1Ô�î�ç%Öið�ì çwë�ÎTÔ�Õdë½ð�Ö�í�çÁë�çwÐgÔ�Ñ�ì½ÎTÔ�çwí��½Hºî�çwÐ�ç Ô<�&ÕXçK	eçwÓ.Ô�Ð3ÓwÕdì
ô�Ñ�Ö�ç�Ô�Õ���ë�ÕGí�ð�ÓÁç�Ð�ð�ôaÐ�Ô�ÎTÖiÔ�ÑÏÎJÍ
ð�Ö�íaçwë�çÁÐ�Ô�Ñ�ì>ÎTÔ�Ñ�ÕdÖXÕJé�Ô�î�ç3óJÎTë�ÑÏÎTÖ�Ówç�� � Ð�õGìF�aÔ�ÕJÔ�Ñ�ÓwÎJÍ�Í¡õdÚ�Ô�î�ç$çwÐgÔ�Ñ�ì½ÎTÔ�çwÐ�ÎJë�çÀ8GðaÑ�Ô�çS�dÕGÕNíXô�ðNÔ�Ú&é�ÕJë#Í�Õ��
ì ç�ÎJÖ�ë�çÁódçÁë�Ð�Ñ�ÕdÖ ý�ÃSú *D�Ö* 5 þ ÚUÕJÖ�Í�õ$é�Õdë¥óTÎJÍ�ð�çwÐ�ÕJéQ� Í�ÎJë,�dçÁë�Ô�î�ÎJÖ ÎJë�ÕJð�Ö�íX5 *
*`�Ç*
*
* �}æ�Ö%ÓwÕJÖiÔ�ë�ÎJÐgÔ�ÚUé�Õdë
î�Ñ
�dî ì ç�ÎJÖ ë�çÁóJçwë�Ð�Ñ�ÕJÖUÚ¼�¢î�Ñ�Ó�îjð�Öaé�ÕdëgÔ�ð�Ö�Î^Ô�çwÍ¡õ Ñ�Ð0Ö�ÕJÔ#Î3é�ç�ÎTÔ�ð�ë�ç½ÕJé¹Ô�îaç½í�ÎTÔ�ÎaÚ¼�&çLÕdôaÔ�ÎJÑ�Ölë�çwÎJÐ�ÕdÖ�ÎJô�Í�ç
çwÐgÔ�Ñ�ì½ÎTÔ�çwÐºÕJé'Ô�îaç0íaçwÖ�Ð�Ñ�Ô�õdÚÂÖið�ì çwë�ÎTÔ�Õdë¢ÎTÖ�í$óTÎJë�ÑÏÎJÖaÓwç�çÁóJçwÖSÑ�Ö3Ð�ì>ÎJÍ�ÍeÐ�ÎJìF��Í�çwÐL�
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ÕJé�ì>çwÎJÖjë�ç.ódçwë�Ð�Ñ�ÕdÖU× Ã ú 5 ý Ô�Õ
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^�Ñ
�dð�ë�çSÛa×�Z�ÕdÖNèB��ÎJë�ÎTì>ç.Ô�ë�Ñ�Ó3çwÐ�Ô�Ñ�ì>ÎTÔ�çÁÐ>ÕTé�Ô�î�çSÖGðaì>çÁë�ÎTÔ�Õdë>Ñ�Ö Ô�î�ç � Ñ�Ô�è7?aÎJî�ÎTÍ�ÑÏÎ�çÁÐ�Ô�Ñ�ì>ÎTÔ�Õdë ý í�ÎJÐ�î�çÁí
Í�Ñ�Ö�ç þ ÚiÕdÖBÎ�Ð�Ñ�Ö��JÍ�ç�Ð�Ñ�ì
ð�ÍÏÎTÔ�Ñ�ÕdÖ�ÕJé/Ô�î�ç�-RÎJÐ�Ñ�Ówçwö�ì ÕNíaçwÍ ý Ø *dþ ÕJé�Í�çwÖ��TÔ�îS� ÚNé�ÕdëRí�Ñ=	/çÁë�çwÖ�Ô&óJÎTÍ�ð�çÁÐ&ÕJéT� ÚaÎTÐ
í�Ñ�Ð,��Í�ÎIõJçwíUÚÚ�¢Ñ�Ô�î Åjú 4 � Û��LÚ � ú *D� ØJÚ�� ú Ø �­* @>ÎJÖ�í�í�Ñ=	/çÁë�çÁÖiÔ¥Í�ç.ódçwÍ�Ð�ÕTé-ì>çwÎJÖÄë�çÁódçÁë�Ð�Ñ�ÕdÖU× Ã3ú 5 ý Ô�Õ;�
ë�Õ�� þ Ú Ã�úÄ*D� 5 ý ÓÁçwÖ�Ô�ë�ÎJÍUë�Õ�� þ ÎTÖ�í Ã>ú *D�­* 5 ý ô5ÕJÔ�Ô�Õdì ë�Õ�� þ �[^�Õdë&ÓwÕdìF��ÎJë�Ñ�Ð�ÕdÖUÚiÔ�î�ç�Ô�ë�ð�ç�Öið�ì çwë�ÎTÔ�ÕJëEÑ�Ð
Ð�îaÕJ�¢Ö ý Ð�ÕdÍ�Ñ�íBÍ�Ñ�Öaç þ �
oqp�U V ¶ µ=WXW'º`µ[¶ ´�W7v½´Tx�wP´IvjxD·�¸QvjºNlç0ÖaÕJ� Ô�ðaë�Ö3Ô�Õ#ÓwÕJì'��ðNÔ�ç�Ô�î�ç�Ð�ì½ÎTÍ�Í/Ð�ÎJìF��Í�çT�aë�Õ
�5çwëgÔ�Ñ�çÁÐºÕJé'Ô�î�ç}çwÐgÔ�Ñ�ì½ÎTÔ�ÕdëL�hHºî�ç}Ó�î�ÎJëgÔ�Ð�Ñ�ÖÀ^�Ñ
�dð�ë�ç�5�&çwë�çºÓÁÕdìF��ðaÔ�çÁí#ð�Ð�Ñ�Ö��ÃØdÚ *
*
* ë�çL�aÍ�Ñ�ÓwÎTÔ�Ñ�ÕdÖ�Ð'ÕJéÂÐ�ÎTì'��Í�çwÐh��ÎTÔ�îaÐ¼�¢Ñ�Ô�îY� ú @ �Ç*
*;* �MN�çwë�çºÎJÖ�íÃÔ�î�ë�ÕdðD�dî�ÕdðaÔ
ÎJÍ�Í'Ô�î�ç_��Î;�5çwëÁÚ��Eç#í�ë�Î3� Ô�î�ç#Ð�Ô�ÎJë�Ô�Ñ�Ö��\�5ÕdÑ�ÖiÔ¥é�Õdë�ç�ÎTÓ�î Ð�ÎJìF��Í�ç]��ÎTÔ�î�é�ë�Õdì8Ô�î�ç ý Ô�ë�ð�ç þ ð�Ö�ÓÁÕdÖ�í�Ñ¡Ô�Ñ�ÕJÖ�ÎJÍ
í�Ñ�Ð�Ô�ë�Ñ�ô�ðNÔ�Ñ�ÕJÖ��\Hºî�çLÓ�î�ÎJë�Ô�Ð
Ñ�Ö Ô�î�ç Ò�ë�ÐgÔÃÓÁÕdÍ�ð�ì Ö ÕTé¢^�Ñ��Jð�ë�ç'5$Ð�î�Õ�� Ô�î�ç>ì>çwÎJÖlóTÎJÍ�ð�ç>ÕTé>�� Ú�Ô�Õ
�dç.Ô�î�çÁë�¢Ñ�Ô�îBÔ�î�çI5,� ÎTÖ�í1�
5,� ÓwÕJÖaÒ�í�çÁÖ�Ówç0Í�Ñ�ì>Ñ¡Ô�ÐwÚié�Õdë¹óTÎJÍ�ð�çwÐ¢ÕJé Ã ÕTé¦5 �­*Sý Ò�ë�Ð�Ô�ë�Õ�� þ Ú *`� 5 ý Ð�çwÓwÕJÖ�íSë�Õ�� þ ÎJÖaí*D�­* 5 ý Ô�î�Ñ�ë�íBë�Õ�� þ ��æ�Ö3Ô�î�ç¥Ò�ë�Ð�Ô¢ÓÁÕdÍ�ð�ì ÖUÚiÔ�î�ç�çÁÐ�Ô�Ñ�ì>ÎTÔ�ÕdëRÑ�ÐEÓwÕdìF��ðaÔ�çwíBð�Ð�Ñ�Ö��ÃÔ�î�çYZ\[�]_^�óTÎJÍ�ðaçwÐ¹ÕJé Ã ÎJÖaíÅ�ý ÎJÐ¹Ô�î�ç�Ô�î�çwÕJë�õLë�çL8ið�Ñ�ë�çwÐ þ ��^�ÕdëEÔ�î�ç�Ó�î�ÎJëgÔ�ÐºÑ�ÖLÔ�î�ç�Ð�çÁÓwÕdÖaíSÓÁÕdÍ�ð�ì Ö\�&ç�ð�Ð�ç�Ô�îaç�Ô�ë�ðaç�óJÎTÍ�ð�ç�ÕTé Ã ÎJÖaí
ÎJÖ�çÁÐ�Ô�Ñ�ì>ÎTÔ�çÁíÄóTÎJÍ�ð�ç�ÕJéQ`���^�Õdë¢Ô�î�ç
Ô�î�Ñ�ë�í�ÓwÕJÍ�ð�ì ÖUÚ5ôeÕJÔ�î�çwÐgÔ�Ñ�ì½ÎTÔ�çwíÄóTÎJÍ�ð�çwÐ�ÕJé-ô5ÕJÔ�îO��ÎJë�ÎJì çÁÔ�çwë�Ð�ÎJë�ç
ð�Ð�çwí��?NÕdì ç#ÕJéRÔ�î�ç�ë�çÁÐ�ð�Í¡Ô�Ð0ÎJë�ç#Ð�Ô�ë�Ñ�öiÑ�ÖD���_^�Õdë�ë�çwÍÏÎ^Ô�Ñ�óJçwÍ¡õ Ã�ú 5 �­* Ô�î�ç_�5çwë�é�ÕJë�ì>ÎJÖ�Ówç#ÕTé&Ô�î�ç�çwÐ�Ô�Ñ�ì>ÎTÔ�ÕJëwÚ
çÁóJçwÖ.�¢Ñ�Ô�îa� ÎJÐ�ñ�Í�ÕJ�¢ò�ÎJÐ»@ ��*
*
* ÚIÑ�Ð»8ið�Ñ¡Ô�ç¦�dÕGÕGí�ÎTÖ�íUÚ^Ñ�Ö�Ô�çÁë�çwÐgÔ�Ñ�Ö���ÚIÔ�î�ç[�5çwëgé�Õdë�ì>ÎJÖ�ÓÁç-ÎJÓÁÔ�ð�ÎJÍ�Í¡õ�Ñ�ì'��ë�ÕIódçwÐ�¢î�çÁÖjçwÐ�Ô�Ñ�ì>ÎTÔ�çÁí óTÎJÍ�ð�çwÐ�ÕJé Ã ÎJÖ�í Å ÎJë�ç ð�Ð�çwí<Ñ�Ö ��Í�ÎJÓwç ÕJé¹Ô�î�ç>Ô�ë�ð�ç óJÎTÍ�ð�çÁÐL�ÀHºî�ç½Ñ�ì'�aë�ÕIódçÁì>çÁÖiÔ�Ñ�Ð��ÎJëgÔ�Ñ�Ówð�Í�ÎJë�Í¡õ�ì>ÎJë�öJçwíY�¢î�çÁÖ>Ô�îaç¹Ô�ë�ðaç¢óTÎJÍ�ð�çºÕJé Å Ñ�Ð�ë�çL��Í�ÎJÓwçÁí>ô�õ#Ñ¡Ô3V Ð�çwÐ�Ô�Ñ�ì>ÎTÔ�ç¢ÎTÖ�í#Ô�î�ç¢ë�çwÎJÐ�ÕJÖ é�Õdë=Ô�î�Ñ�Ð
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Ñ�Ð=Ô�î�ÎTÔwÚ�ôiõÃð�Ð�Ñ�Ö���Ô�î�ç¢çwÐgÔ�Ñ�ì½ÎTÔ�çwíÃóTÎJÍ�ð�ç¹Ô�î�ç¢ì ç�ÎJÖ�ÕJéÂÔ�î�ç¢ð�Ö�ÓwÕJÖ�í�Ñ�Ô�Ñ�ÕdÖ�ÎJÍaí�Ñ�Ð�Ô�ë�Ñ�ôaðaÔ�Ñ�ÕdÖ�ÎJÖ�í#Ô�îaç�Ð�ÎJìF��Í�ç
ì ç�ÎJÖ�ÓwÕJÑ�Ö�ÓÁÑ�í�ç¢ÎJÖaí�Ô�î�ç¢Öið�ì>çÁë�ÎTÔ�Õdë-ÎJÖ�í í�çÁÖ�Õdì Ñ�Ö�ÎTÔ�Õdë=ÕJé5Ô�îaç�çÁÐ�Ô�Ñ�ì>ÎTÔ�Õdë�ôeçÁÓwÕdì çºì>ÕJë�ç ñ�ÓÁÕdÖ�Ð�Ñ�Ð�Ô�çwÖ�Ô�ò��^�Õdë Ã ú *D� 5lÎTÖ�í *D�­* 5NÚ¹îaÕJ�&çÁóJçwëÁÚ�Ô�îaç1�5çwë�é�ÕJë�ì>ÎJÖ�Ówç$ÕJé�Ô�î�çÄçÁÐ�Ô�Ñ�ì½Î^Ô�Õdë�Ñ�Ð'8ið�Ñ�Ô�çÈ�5ÕNÕJë>ç.ódçwÖ �¢î�çÁÖ
çwÐgÔ�Ñ�ì½ÎTÔ�çwí óJÎTÍ�ð�çÁÐ¹ÕJé Ã ÎTÖ�í Å ÎTë�ç¥ðaÐ�çwíG�Ræ�Ö���ÎJë�Ô�Ñ�ÓwðaÍÏÎJëÁÚié�ÕJë&Í�ÎJë,�dç¢óTÎJÍ�ðaçwÐEÕTé ø Ô�î�ç¥ì ç�ÎJÖ½Ñ�ÐRÑ�Ö�ÓÁë�ç�ÎTÐ�Ñ�ÖD�
Ñ�Ö ø ç.ódçÁÖSÔ�îaÕdð��dî3Ô�î�ç�Ô�ë�ð�ç�óTÎJÍ�ðaç�ÕJé ø Ñ�ÖBÔ�î�Ñ�ÐºÓ�ÎJÐ�ç�Ñ�ÐwÚ�ÕTé�ÓÁÕdð�ë�Ð�çJÚÂÓwÕJÖ�Ð�Ô�ÎJÖ�Ô3�
oqpcb sutTv ¹ÚtTwP¸7¹Þv wA¾\·�tTvedTµ[³T¿gf ¸<·�t�´Tµ¦x�µ[¶dv�·�vjxih� Ówë�Ñ�Ô�Ñ�Ó�ÎJÍ&Ñ�Ð�Ð�ð�ç$Ñ�ÖKÎJÖ�õjÖ�ÕJÖ���ÎJë�ÎJì>ç.Ô�ë�Ñ�ÓBÐ�Ô�ð�íaõXÑ�ÐÃÔ�î�ç3Ó�î�ÕdÑ�Ówç3ÕJé�Ô�î�ç$ô�ÎJÖaíD�¢Ñ�Ô�î���ÎJë�ÎJì çÁÔ�çwë'�ÀÎJÖaí
Ô�îaç
Í�Ñ¡Ô�çÁë�ÎTÔ�ð�ë�ç���ë�ÕIóNÑ�í�çwÐ�Ö�Õ'�¢Ñ�í�çwÍ¡õ$ÎJÓwÓÁçL�aÔ�çwí�ë�çwÓwÑ
�eç}é�ÕdëºÔ�îaÑ�Ð�Ó�î�ÕdÑ�ÓÁç;�¢æ�ÖSÔ�î�Ñ�Ð�Ð�çÁÓÁÔ�Ñ�ÕdÖUÚ)�&ç
Ð�Ô�ð�íaõ3Ô�îaç
í�çK�eçÁÖ�í�çwÖaÓwç
ÕTé�Ô�î�ç � Ñ�ÔgèQ?aÎTî�ÎJÍ�Ñ�Î�çÁÐ�Ô�Ñ�ì½Î^Ô�Õdë¹ÕJÖO���^�Ñ��Jð�ë�çÁÐI@$ÎJÖ�íu/3Ð�î�Õ�� Ô�î�ç>ë�çwÐ�ð�Í�Ô�Ð�ÕTé¹Ð�Ñ�ìÃð�Í�ÎTÔ�Ñ�ÕdÖ�Ð�ÕJé&Ô�î�çY-RÎJÐ�Ñ�ÓwçÁö�ì>ÕGí�çwÍ�Ð��¢Ñ�Ô�î%Ô�îaç½Ð�ÎTì>çY��Î^è
ë�ÎTì>ç.Ô�çwë�Ð�ÎJÐ�Ñ�Ö ^�Ñ��dðaë�ç_5GÚUô�ðaÔ��¢Ñ¡Ô�îX� ú ÛBÎJÖ�íX� ú 5½ë�çÁÐ,�5çwÓ.Ô�Ñ�óJçwÍ¡õ
�IHºîaçwë�ç�ÎTë�çÃÔ<�&Õ$ì>ÎJÑ�Ö�ë�çwÎJÐ�ÕdÖaÐ
é�Õdë¢ÓwÕJÖ�Ð�Ñ�í�çwë�Ñ�Ö��>Î îaÑ��dî�çÁë�óTÎJÍ�ð�ç}ÕJé[���P^�Ñ�ë�Ð�Ô�Ú�Ñ¡Ô¢�¢Ñ�Í�Í/Í�ç�ÎTí$Ô�ÕLÎ�Ð�ì ÕNÕJÔ�î�çwë¢çÁÐ�Ô�Ñ�ì½Î^Ô�ç}ÕJé�Ô�î�ç0í�çwÖ�Ð�Ñ�Ô�õ3Ñ�Ö
Ô�îaç0Ô�ÎJÑ�Í�ÐºÕJé�Ô�î�ç�íaÑ�Ð�Ô�ë�Ñ�ô�ðaÔ�Ñ�ÕdÖ��¢î�çwë�ç�é�ç��EçÁë¥Õdô�Ð�çwëgóJÎ^Ô�Ñ�ÕJÖ�Ð¥ÎTë�ç0Î�óJÎTÑ�ÍÏÎTô�Í�ç��P?GçwÓwÕJÖ�íUÚ��&ç�ÎJì>çÁÍ�Ñ�Õdë�ÎTÔ�ç¥Ô�îaç��ë�Õdô�Í�çÁì7ÕJéRð�Öaí�çwë�çwÐ�Ô�Ñ�ì>ÎTÔ�Ñ�Ö�� �� �¢î�çÁÖu���¥Ñ�Ð�Ð�çÁÍ�çwÓ.Ô�çÁí ÎJÐ�Ñ�Ö�çL8ið�ÎTÔ�Ñ�ÕdÖ ý / þK Ð�Ñ�Ö�Ówç]�&ç�öiÖ�Õ�� Ô�î�ÎTÔ�Ô�îaç
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�dð�ë�çBÙa× � Ñ�ÔgèQ?aÎJî�ÎJÍ�Ñ�ÎÄçwÐgÔ�Ñ�ì>ÎTÔ�ÕdëÃÕJé�Ô�î�çBóTÎJë�Ñ�ÎJÖ�ÓÁç ý í�ÎJÐ�î�çwí Í�Ñ�Öaç þ Ú-ÕdÖ Î%Ð�Ñ�ÖD�dÍ�çBÐ�Ñ�ìÃð�Í�ÎTÔ�Ñ�ÕdÖ<ÕJé�Ô�îaç-RÎJÐ�Ñ�ÓwçÁöÃì ÕNí�çÁÍ ý Ø *�þ ÕJé/Í�çwÖ��TÔ�î��lÚié�Õdë�í�Ñ=	/çÁë�çwÖ�Ô-óTÎJÍ�ðaçwÐ-ÕJéR�lÚGÎJÐ-í�Ñ�Ð���ÍÏÎ�õJçwíUÚ$�¢Ñ�Ô�î Å%ú 4 � Û,�BÚ �SúÄ*D� ØdÚ� ú Ø �Ö* @�ÎJÖ�íXí�Ñ=	/çÁë�çwÖ�Ô#Í�çÁóJçwÍ�Ð
ÕJé�ì>çwÎJÖjë�ç.ódçwë�Ð�Ñ�ÕdÖU× Ã ú 5 ý Ô�Õ
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*
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Ô�î�ç�óTÎJë�ÑÏÎJÖ�ÓÁç�Ñ�Ðq�&çwÍ�Í,çwÐ�Ô�Ñ�ì>ÎTÔ�çÁí3çÁódçÁÖÄÑ�Ö$Ð�ì½ÎTÍ�Í/Ð�ÎJìF��Í�çÁÐL�Á�ð�ë&ë�çwÐ�ð�Í�Ô�ÐEÓwÕJÖaÒ�ë�ì Ô�î�ÎTÔRÔ�î�Ñ�Ð&Ñ�Ð-Ñ�Ö�í�çÁçwí Ô�î�ç�Ó�ÎJÐ�ç;�[^�Ñ
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	eçwë�çwÖ�Ô½Í�çÁóJçwÍ�Ð
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*
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ÓwÕJÖaÒ�í�çÁÖ�Ówç0Í�Ñ�ì>Ñ¡Ô�ÐL�
� � Ñ�Ð�Ô�î�ç#Öið�ìÃô5çwë}ÕJéRÔ�Ñ�ì çwÐ�Ô�î�ÎTÔ � �øwùÞ� �øK���²­³® �¥ÎJÖ�í ® �¥Ñ�Ð}Î���ÎJë�ÎJì çÁÔ�çÁë�Ô�Õ3ô5ç Ð�çwÍ�çwÓÁÔ�çwí!´J��Ë,ÕGÕdöiÑ�Ö��
ÎTÔ�ç&%D�aë�çwÐ�Ð�Ñ�ÕdÖ�Ð ý Ø�4 þ Ú ý Ø�� þ Ú[�&ç3Ó�ÎJÖKÐ�çÁçBÔ�î�ÎTÔ#Ô�î�ç3í�Ñ
	eçwë�çwÖ�ÓÁç3ôeç.Ô<�EçÁçwÖ ?iÔ�ÎJÖ�Ô�ÕJÖÀÎJÖaí : ÎJÖ�í�Ñ�è7E�î�Ñ�Í�Í�Ñ
��Ð
çwÐgÔ�Ñ�ì½ÎTÔ�Õdë�Ð#Ñ�ÐÃÔ�î�Î^Ô�ÚA�¢îaÑ�Í�çLÔ�î�çÈ?GÔ�ÎTÖiÔ�ÕdÖKçwÐ�Ô�Ñ�ì>ÎTÔ�ÕJë]�EçÁÑ��dî�Ô�Ð�Ô�îaç$ÕJô�Ð�çÁë�óTÎTÔ�Ñ�ÕdÖ øwù ô�õjÔ�î�çÀ8Gð�ÎJí�ë�Î^Ô�Ñ�Ó
óTÎJë�Ñ�ÎTÔ�Ñ�ÕdÖ%ÎTÔ0Ô�Ñ�ì>ç ÿ Ú'Ô�î�ç : ÎJÖ�íaÑ¡è7E�î�Ñ�Í�Í�Ñ���Ð�çwÐ�Ô�Ñ�ì>ÎTÔ�ÕJëT�EçÁÑ��dî�Ô�Ð0Ô�î�ç Õdô�Ð�çwëgóJÎ^Ô�Ñ�ÕJÖ øwù �¢Ñ�Ô�îlÔ�îaç½Î�ódçÁë�Î;�Jç8ið�ÎJí�ë�ÎTÔ�Ñ�Ó�óTÎJë�Ñ�ÎTÔ�Ñ�ÕdÖLÕJé=ÎJÍ�ÍeÕdô�Ð�çÁë�óTÎTÔ�Ñ�ÕdÖ��¢î�Ñ�Ó�îÄÎJë�çSñ�ÓwÍ�ÕdÐ�çÁò�Ô�Õ ø �� Ð=é�Õdë'Ô�î�ç9�aë�çÁóGÑ�Õdð�Ð=çÁÐ�Ô�Ñ�ì½Î^Ô�Õdë�ÐwÚ;�&çºÑ�ìF��Í�çÁì>çÁÖ�Ô�Ô�î�ç : ÎJÖ�íaÑ¡è7E�î�Ñ�Í�Í�Ñ���Ð,ì çÁÔ�î�ÕNí
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�JçwÐ�Ô�çwílÑ�Ö : ÎJÖ�í�Ñ ý � *
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*
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