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ƶŝ ŹƺƏ ƾƳŚƸĭŚƳ ƾƳŚƯŻ�ƹ ƶŝ šŹƺƇ �ƾŬƿŹŶºţ �źƷŚºƓ �ƾºƯ��ŵƺºƃ��
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ƾƯ ŵźƿŸě��śřźƐƋř�ƲƿřźŝŚƴŝ ƶŝ ƶƫżƴƯ ƾƄŴŝ Żř ƾĭŶƳŻ ƱŚƧŵƺƧ 
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ƾƗƺƳ ƖƿŚƃ Żř śřźƐƋř ��Ţºſř�ŵźºƨƬưƗ �ƶºƧ Źŵ �ƾºſŹźŝ��ƽŚºƷ 

�ƞºƬŤŴƯ ÎÍ �Śºţ ÐÍ���ƂºƳřŵ �ƱřŻƺºƯō ƹ��ƱŚƿƺŬƄºƳřŵ řŹ �źºǀĭŹŵ 
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řƿƕƺƳ�ƲśřźƐƋř� Źŵ ƾŝŚǀƃŻŹř�ŢǀƘƣƺƯ �Śºƿ �ƪºů �ƶƫŚƀºƯ �Żƹźºŝ 

ƾƯ�Ŷƴĩ ƹ ŹƺŰƯ �Ʊō Ŷƿŵźţ ƵŹŚŝŹŵ�ƽŵźĪƬưƗ� ƹ �ŶºƯŚǀě �Ʊō �ŢºƟř 

ŻŹŚŝ ƾƿŚƳřƺţ ƶƬŝŚƤƯ Śŝ ŢǀƘƣƺƯ �Ţºſř. ��ŵ�šŹŚºŞƗ�ƶºŝƿ��źºĮ �Ʋºƿř 

�śřźƐƋř ŮƐſ Żƹźŝ ŵźĪƬưƗ řŹ ƪǀƬƤţ źţ�ƶŤƟŚƿ ŮƐſŻř ƾƘƣřƹ 

ŵźƟ Źřźƣ ŶƷŶǀƯ��źƷ ƶģ �śřźƐºƋř Źŵ �Ʋºƿř �ŵŹƺºƯ �ŚŝźŤƄºǀŝ�Ŷƃ 

ƽŶƯōŹŚĩ ƾƬǀƈŰţ ƂƷŚĩ �ºƯƾ��ŶºŝŚƿ��Źŵ �ƲǀºƗ ��ƩŚºů ��śřźƐºƋř
ƽř�ƶŝźŬţ ŶƴƿŚƃƺųŚƳ Ţſř ƶĩ �ŚƷŹƹŚŝ ƁźĮƳ�ŚƷ ƹ �ƵżºǀĮƳř��ƽŚºƷ 

ŵźƟ żǀƳ�řŹ źŧŐŤƯ �ŶºƷřƺų �ŢųŚºſ��Ï����ŪƿŚºŤƳ �šŚºƳŚŰŤƯř �ºţŚźǀŧ 

ŝƶ�ƾƿřżſ Źŵ ƶŞƴū�ƽŚƷ �ƞºƬŤŴƯ �ƾĭŶºƳŻ �ŵŹřŵ�ŵřźºƟř� ��ƩŚºŞƳŵ�ƶºŝ 

ŚƤţŹřƽ ŮƐſ ƂƳřŵ�ƱřŻƺƯō Żř ƢƿźƏ ƮŤƀǀſ��ƽŚƷ�ƾƃŻƺƯō Ʊō�ŚƷ 

Śŝ ƾƳřƹřźƟ ƽźŤƄǀŝ Żř šŚƳŚŰŤƯř ƹŹ�ƶŝƹŹ ƾƯ�ŶƳƺƃ� ��ƶƫŚƀºƯ�Ʋºƿř 

šřŹŚƔŤƳř ƹ ƽŚƷŹŚƄƟ ƽźŤƄǀŝ řŹ Żř ƽƺſ ƲƿŶƫřƹ ƮŤƀǀſ�ƹ�ƽŚƷ 

ƾƃŻƺƯō Źŵ ƅƺƈų �ŵźºĪƬưƗ �ƱŚºƳō ��ƩŚºŞƳŵ�ƶºŝ �ƾºƯ�ŵŹƹō ƹ���ƶºŝ
ŪƿŹŶţ śřźƐƋř ƱŚŰŤƯř řŹ ƂƿřżƟř ƾƯ��ŶºƷŵ��Ò���Źŵ ��Ɩºƣřƹ �ƶºŝ 

ƾƯ�źƔƳ��ŶºſŹ �ƶºĩ ��ŢºƟř�ƪºǀƫŵ �ǀƈºŰţƾƬ Źŵ �ƽŹŚǀƀºŝ Żř ��ƂºƳřŵ
�ƱřŻƺƯō Źŵ�ƾƳřƺţŚƳ ƽźǀĭŵŚƿ Śƿ ƞƘƋ ƾƃƺƷ �ŶƃŚŞƳ ƶĪƬŝ ŮƐſ 

ƽǇŚŝ ƱŚŰŤƯř�śřźƐƋř ƪƯŚƗ Ʊō Ţſř��Ó���ƱřżǀƯ �Ʈºĩ �ĭŶºǀƴţƾ�
Əƾ šŚƳŚŰŤƯř ƽřźŝ ƭŚŬƳř �ƶºƘƫŚƐƯ ƭŻǇ ƹ �ƽŹƹźºƋ ��Ţºſř �ŚºƯř 

ƾƷŚĭ śřźƐƋř �ƱřŻƺºƯō�ƂƳřŵ ƹ �ƱŚƿƺŬƄºƳřŵ �ƶºŝ �ƽŹŶºƣ �ŵŚºƿŻ 

ƾƯ�ŵƺƃ ƶĩ ŢǀƫŚƘƟ Ʊō��ŚºƷ řŹ �ŵƹŶºŰƯ �ƾºƯ��ŶºƿŚưƳ.��Źŵ�śřźƐºƋř�
ŮƐſ �ƩƺƤƘƯ ƾƯ�ŶƳřƺţ ŦƗŚŝ �ŵŚºŬƿř �ƵżºǀĮƳř Źŵ �ƺŬƄºƳřŵ �ƵŶºƃ 

ħźŰƯ ƽƹ ŶƃŚŝ� �ƵƹǈƗ�ƶŝ źŝ Ɲǈų Źƺƈţ �ƱŚĮưƷ śřźƐƋř 

ƶƄǀưƷ śźŴƯ ŢƀǀƳ��Źŵ �ŶºƘŝ ��ƾƬǀƈºŰţ �ƂºƳřŵ �ƽŻƺºƯō �ƶºĩ 

ƽř�ƵżǀĮƳř ƽřźŝ ŢǀƤƟƺƯ Źŵ ƪǀƈŰţ ƹ ŢƟźƄǀě ƾưƬƗ Źŵ ŵƺų 

ŽŚƀůř �ŶƴĪƳ ŢǀƤƟƺƯ ƹ �ƭŶºƗ ƤƟƺƯ�Ţºǀ Źŵ �ƱŚºŰŤƯř řŹ �ƽźºƯř 

ŝƾ�ƪƇŚů ƾƤƬţ Ƶŵźĩ ƹ ƽř�ƶƣǈƗ ƶŝ �ƪǀƈºŰţ ƹ �ƶºƘƫŚƐƯ �ƱŚƄºƳ 

ƾưƳ��ŶƷŵ ŚƯř źĭř Żř ƭŶƗ �ŢºǀƤƟƺƯ �ŽŚƀºůř �śřźƐºƋř �ƶŤºƃřŵ 

�ŶƃŚŝ ŮƐſ ŵźĪƬưƗ ƹ Źŵ ŢƿŚƸƳ ŢǀƤƟƺƯ ƾƬǀƈŰţ ƹř �ƂƿřżºƟř 

ŶƷřƺų ŢƟŚƿ Żř �ƾƟźƏ śřźƐƋř �ŶƿŶºƃ �źºŧř �ŽƺºĪƘƯ ŵŹřŵ ƹ 
ƲĪưƯ Ţſř ŦƗŚŝ ƱŶƃ�Ʈĩ šżƗ �žƠƳ ƀĩŜ šřźưƳ ��ƲǀƿŚºě 

ŹŚŤƟŹ ŜſŚƴƯŚƳ Źŵ Žǈĩ ƹ Ƃƿřźĭ ƾƠƴƯ ŢŞƀƳ ƶŝ ŽŹŵ �ŵƺºƃ 

�Ô�������������ºůƹŹ�ŹŚƄƟ�ƹ�śřźƐƋř�ƉŹřƺƗ�ƶĩ�ƵŶƃ�ŢŝŚŧ�ƶŝźŬţ�ƶŝƾ�
ŵřŶººƘţ�Źŵ�ƱŚººŰŤƯř�Żř�ƪººƇŚůƽ�źƷŚººƔţ�ƱŚĭŶººƴƷŵ�ƱŚººŰŤƯř�Żř�

Ưƾ�ŚưƳƿŶ��Ŷŝƿ�ƴƘƯ�Ʋƾ�����Ʊō�Żƹźŝ�ƶĩ�ƿŶě�ĨƿƵŶ�ƽƣŚƠţř�ƾƳ�ǀ�ƶĩ�Ţƀ
��ŵƹŶŰƯ�ŵřŶƘţ�ƎƤƟƽ��ř�Żř�ƿ��ǈŤŞƯ�řŹ�ƱŚƄ�����Ƥů�Źŵ�ƶºĪƬŝ�ŵŻŚſ�ǀ��ŢºƤ

�ŵřźƟř�ƶưƷƽ������ƗƺƳ�Źŵ�ƹ�ŶƳŹřŵ�ŹŚĩ�ƹ�źſ�ƱŚŰŤƯř�Śŝ�ƶĩ�ƾ�ƱŚŰŤƯř�Żř�
�Ư�Ţĩźƃƾ��Ŷƴƴĩ��ƮĩƿŻ�ŚƿƳřźĮƳ�ƵżƯ�ƹ�ƮƘƏ�ŵŚƾ���ºůƹŹ�ŹŚƄƟƾ�ƹ�

�ºƯ�řŹ�ƱŚŰŤƯř�ŢƄůƹƾ�ŶƴƄºģ���Źŵ �ºųźŝƾ Żř ƤŰţǀ�šŚºƤ ��ƪºưƘŝ
ƵŶƯō ƂƤƳ źŧŒƯ Ţŗřźƣ ƹ ƮƸƟ źĩ�ƱōźƣƿƮ Źŵ ƶƬŝŚƤƯ Śŝ ƹ�ŽźŤſř�

ƴĤưƷ�śřźƐƋřǀƲ ƤƳƂ ƒƠů ƹ�Ţŗřźƣ Ʊōźƣ Źŵ�ƂƷŚĩ Ư�ºǀƱřż 

ĭŵźƀƟřƾšŚŞŧř� ƵŶƃ Ţſř��Õ���ƁƹŹ�ŚƷƾƿ����ƂƷŚºĩ�ŢºƸū�ƶºĩ�
����Ư�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�śřźƐƋřƾ�ĭǀ���ƶŤſŵ�ƹŵ�ƶŝ�ŶƳź��ƽ�ƹŹřŵ��ƾºƿ��ƹ�
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ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÏ��ƵŹŚưƃ�ƽÖÍ��ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟ�ÎÐÖÐ 

̂˺

ƛǀƹŹřŵźƾƿ�ƀƤţ�ǀ�Ư�Ʈƾ����ƛ�ƁƹŹ�Źŵ�ŶƳƺƃǀ�ƳŚƯŹŵ�źƾ�����Ʋºţ�źŝ�ƵƹǈƗ�
ƯřŹōƾ��Ŵţǀ�ƳŚƯŹŵ�ƪƾ���ƳŚƯŹŵ�žưƫƾ���ƳŚƯŹŵ�ƵŶƴų�ƹ�ƾ�Ư�ƾ����Żř�Ʊřƺºţ
ſƺƯǀƤƾ�Źŵ�ƳŚƯƾ���ƱřƺƴƘŝ�ƿ��ƀŝ�ƁƹŹ�Ĩǀ����ƠƯ�ƹ�źŧƺºƯ�ŹŚ�ºǀ���ŢºƸū�Ŷ

�����ŵƺºưƳ�ƵŵŚƠŤºſř�śřźƐƋř�ƲŤſŚĩ��Ö���ƿ�ºĪƾ����ºſƺƯ�ƕřƺºƳř�Żř�ǀƤƾ��
�ƃŚƳ�šƺƇƾ�����źºĩ�Ʊōźƣ�šƹǈţ�Żř�ƿ������ºŝ�ƶºĩ�Ţºſř�Ʈƶ����ƱřƺºƴƗ�ºƿ�Ĩ

ſƺƯǀƤƾ�ŸĜƫŵ�ƿ���ƹ�ƅřƺų�Śŝ�źƿ��Ź�ƹ�ƵĦ�ºƿ����ºŝ�ƅƺƈºŴƯ�ƮŤƶ���ƱřƺºƴƗ
ƿĪƾ��Ż�Żř�ƿźţŚŞƿ�ƵƺƬū�Ʋ�ŚƷƽ��źĩ�Ʊōźƣ�ƿ���ºƯ�ŭźƐƯ�Ʈƾ��ŶºƃŚŝ���ÎÍ���

ƭŶƗ ƶūƺţ ƶŝ ţƆǀŴƄ śřźƐƋř Źŵ�ƱŚŰŤƯř �ƱŚºĩŵƺĩ ƹ �ƱŚºƯŹŵ 

�Ʊō ƵƹǈƗ źŝ ƶŝ źƐų ƲŤųřŶƳř ŢƯǈſ �ƾƳřƹŹ�ŢƯǈſ ƾƳŚưƀū 

ƱŚƳō řŹ żǀƳ ƲĪưƯ Ţſř ŶƿŶƸţ ŶƿŚưƳ��ÎÎ����ƽŵřźºƟř �ƶºĩ �ŹŚºģŵ 

śřźƐƋř ƱŚŰŤƯř ƾƯ��ŶƳƺƃ ƶŝ ƽŹŶƣ ƱřźĮƳ śŚƴŤūř Żř ŢƀĪƃ 

ŶƴŤƀƷ ƶĩ ƾưƳ�ŶƴƳřƺţ źĪƟ ŵƺų řŹ źŝ ƾƬƿŚƀƯ ƶĩ ŶƿŚŝ ƪů �Ŷƴƴĩ 

Ư�żºĩźưŤ �ŶºƴƿŚưƳ��ÎÐƹÎÏ����Śºŝ �ƶºūƺţ �ƶºŝ �ƱřżºǀƯ �ƽǇŚºŝ ��ƕƺǀºƃ
śřźƐƋř ƹ�ƱŚŰŤƯř ŢǀưƷř Ʊō Źŵ ƎǀŰƯ�ƽŚƷ �ƾºƃŻƺƯō �ƶºƘƫŚƐƯ 

Źŵ Ʋƿř ƶƴǀƯŻ ƽŹƹźƋ ƹ ƮƸƯ ƶŝ źƔƳ ŶſŹ�ƾƯ�Śŝ���ŵŹřƺƯ�ƶŝ�ƶūƺţ
źĩŷ�ƵŶƃ řƿŧŚţ�ƝŶƷ�Śŝ�ƂƷƹĦě�Ʋǀřƹō�źƽ����śřźƐºƋř�źºŝ�Ʊōźºƣ�

ŚưƴƷřŹ�ƖƐƤƯ�ƱřżƯō�ƂƳřŵ�ƱŚŰŤƯřƾƿ�Ţſř�ƵŶƃ�ƭŚŬƳř����
��

ſŹźŝ�ƁƹŹƾ��
��������źƋŚů�ƂƷƹĦěƿ�ƶƘƫŚƐƯ�Ĩ��ƽ�ŝźŬţ�ƾ����Ƴ�Źŵ�ƶĩ�Ţſř�ǀ��ƩŚſ�Ʈ

ƈººŰţ�ƩŚººſ�ƩƹřǀƬƾ�ÖÎ�ÖÍ��ƭƺººſ�ƖººƐƤƯ�ƱřŻƺººƯō�ƂººƳřŵ�Źŵ�
ŚưƴƷřŹƾƿ����ŵźĭ�ƭŚŬƳř�ƱŚŬƳŻ�źƸƃ�ƿŶ��ƶƳƺưƳ��ƽ����ƪƯŚƃ�ƶƘƫŚƐƯ�ŵŹƺƯ�
ÓÏ���������ĮƴƷŚºưƷ�Żř�žºě�ƶĩ�ŶƳŵƺŝ�ŻƺƯō�ƂƳřŵ�źƠƳ�ƾ���ƹ�ƁŻƺºƯō�Śºŝ�

��ƹŹ�Żř�ƁŹƹźěƽ�����ŝ�ƹ�śŚŴŤƳř�ŵřŶƗř�ƩƹŶū�ƶ�ŹƺƏ�ƟŵŚƈţ�ƾ����ƹŵ�ƶºŝ�
����ƀƤţ�ŶƷŚƃ�ƹ�ƱƺƯŻō�Ƶƹźĭǀ�����Ƌƺţ�Żř�žě�ƹ�ŶƳŶƃ�Ʈǀ��ƣŵ�Ŷƴģ�Ůǀ�ƶƤ

řƽ���ưƷř�ƹ�ƝřŶƷř�ǀ���řźºŝ�ƂƷƹĦě�Ţƽ��ƂºƳřŵ������ƶƯŚƴƄºſźě��ƱřŻƺºƯō
��ƱŚŰŤƯř�śřźƐƋř�ŵŹřŶƳŚŤſř���Ťųř�Źŵ�ƱƺſřŹŚſ�ºǀ��ƂºƳřŵ�ŹŚ���ƱřŻƺºƯō

�ŢƟźĭ�Źřźƣ���Źƹōŵźĭ�Źřżŝřƽ�Ƶŵřŵ��������šŚºƗǈƏř�ƶƯŚƴƄºſźě�ƪƯŚƃ�ŚƷ
ŵźƟƽ�������ſ�ƱŚºŰŤƯř�śřźƐºƋř�ƶƯŚƴƄºſźě�����ŵƺºŝ�ƱƺºſřŹŚ���ř�Źŵ�ºƿ�Ʋ
ƤŰţǀ���Ƙţ�ŹƺƔƴƯ�ƶŝ�Ƣǀǀ�Ư�Ʋ�ºǀ�����ƤƯ��ƱŚºŰŤƯř�śřźƐºƋř�Ʊřż�ºǀ��ŽŚÐÔ�
�ƵŵŚºƯ�řƽ����żĭ�ƹŵ�Śºŝ�ƱƺºſřŹŚſ�ƱŚºŰŤƯř�śřźƐºƋř�ƿ���ƹ�ŢºſŹŵ�ƶºƴ

�����źƔƳ�ŽŚºſř�źŝ�ƶĩ�ŢſŹŵŚƳ�ºƿ��������ƹ�ƱƺºſřŹŚſ�ƱŚºŰŤƯř�śřźƐºƋř�ƶ
������������Ţºſř�ƶºŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ţſř�ƵŶƃ�ƶŤųŚſ�źƫŶƴƯ.ř�ºƿ�Ʋ

ƤƯǀ��ŽŚƿ�ƶƯŚƴƄſźě�Ĩ��ƽ����ƯŻō�ƶĩ�Ţſř�ƵŚţƺĩ�Ƴŵƺƾ�Śŝ��ºƿ�����źºƷ�ƶºŝ�Ŷ
�ŝ�Ʃřƺſƶ����ŢſŹŵ�šŹƺƇƿ����ƺĭ�ŲºſŚě�ƎƬƛ�Ś�ºƿ���Ŷºŝ�ƹ�Ŷƿ�ţźţ�Ʋ�ºǀ�Ŝ

Ưƾ�����ŽŚſř�źŝ�Ʊřƺţƿ�ƃ�ĨǀƵƺ��ƽ����ºƷŵ�ƁŹřżĭ�ŵƺų�ƾ�����šǇŚºů�ƶºŝ�
ƳřƹŹƾ��ŝźŬţ�ƹ�ǀ�Ɵ�šŚǀżƿĥƺƫƺƿĪƾ���źū�Źŵ�ŵźƟ�ƿ��ƱŚŰŤƯř�ƱŚ����ƹ�ƪºŞƣ

��Ţſŵ�Ʊō�Żř�ŶƘŝƿŢƟŚ��ƵźưƳ�źĭř�ƽŝ�ƶ��ƵŶƯō�ŢſŵÎÏ�ƿ��Żř�źºŤưĩ�Ś
ÎÏ������řŵ�Źŵ�ŵźƟ�ƱŚŰŤƯř�śřźƐƋř�ŶƃŚŝ�ƶƴƯ��ƽ�Śě�ǀƿ��Ʋ�Ơųǀƞ����Źřźºƣ
Ưƾ�ĭǀ�ŵź���ƵźưƳÎÏ���Śţ�ÏÍ��ŚƴƘƯ�ƶŝ�ƽ����ǇŚŝ�ƱŚŰŤƯř�śřźƐƋř��ŶƃƿŶ��

Ţſř���ŵřźƟř�ǇƺưƘƯƽ�����Żř�ƱŚƄţřźưƳ�ƶĩ�ÎÒ�ŝ�ǀ������ƹ�ŹŚƄºƟ�Ţºſř�źŤƄ
ŤůřŹŚƳƾ��Ƹūƺţ�ƪŝŚƣ�ƾ���������ºƯ�ƪºưŰţ�ƱŚŰŤƯř�Śŝ�ƍŚŞţŹř�Źŵ�řŹ�ƾ��Ŷºƴƴĩ��

���źƋ�źƫŶƴƯ�ƹ�ƱƺſřŹŚſƿ�Śě�Ŝ�ºƿŚƾƿř��ºƿƤƯ�Ʋ�ºǀźƏ�Żř�řŹ�ŽŚ�ºƿ�ƹŵ�Ƣ
Ƴǀ�ŻŚſ�ƶưƽ�ÖÖ�ŶƇŹŵ����źƏ�Żř�ƹ�ƿ��ŚƯŻō�ŻŚŝ�Ƣƾƿ�����ƳŚºƯŻ�ƶƬºƇŚƟ�Śºŝ�ƾ�

���ƶŤƠƷ�ƂƃÕÏ��ŶºƇŹŵ�������ŶºƳř�ƵŵƺºưƳ�ƁŹřżºĭ������Ŷºŝ�ŹŚºĩ�ƁƹŹƿ�Ʋ
���Ư�řŶŤŝř�ƶĩ�ŵƺŝ�šŹƺƇǀ����ƶºƬųřŶƯ�Żř�ƪºŞƣ�Ƶƹźºĭ�ƹŵ�śřźƐƋř�Ʊřż

ƵŻřŶƳř�ĭǀźƽ�������������ƱƺºƯŻō�Ƶƹźºĭ�Źŵ�ƱŚºŰŤƯř�ƕƹźƃ�Żř�ƪŞƣ�žĜſ�Ŷƃ�
������šŶƯ�ƶŝ�śřźƐƋř�ƂƷŚĩ�ŢƸūÏÍ�ƣŵǀ��řƹō�Żř�ƶƤƽ���źºĩ�Ʊōźƣ�ƿ�Ʈ

�řŶƇ�Śŝƽ�ŵŚŤſř����ŶºƇ�ŶưŰƯ�ƿ��ƹŚƄºƴƯ�Ƣƽ��ō�ƹ��ºƿ�šŚÒÏ�Î��ƵŹƺºſ�
ƿ��ƞſƺ�ŵźĭ�ƵŵŚƠŤſřƿ�����Ʒ�ŶƷŚƃ�Ƶƹźĭ�Źŵ�ƹ�Ŷǀ����ƶºƬųřŶƯ�ƶºƳƺĭ�Ģ�řƽ�

����Ư�řŵŶºŬƯ�žĜºſ�ƹ�ŶƄºƳ�ƭŚºŬƳř�ºǀ���Ƶƹźººĭ�ƹŵ�źºƷ�śřźƐºƋř�Ʊřż
ƵŻřŶƳř�ĭǀźƽ�Ŷƃ���Ƶŵřŵ������ŹŚºƯō�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷƽ�ºƇƺţ�ǀƠƾ�ƹ�
ƱƺƯŻō�ŚƷƽ�T�ūƹŻ�ƾ���ƹ�T�����ºſŹźŝ�ŢºƸū�ƪƤŤƀƯ�ƾ����ƄºŴŝ�źºŧř�ƾ�

řƹōƽ���ƂƷŚĩ�źŝ�Ʊōźƣ���żŬţ�ŵŹƺºƯ�ƱŚŰŤƯř�śřźƐƋř��ºƿƬŰţ�ƹ�ƶ�ºǀ�ƪ
ŢƟźĭ�Źřźƣ.����

��
ƿƶŤƟŚ�ŚƷ��

������ř�Źŵƿ���ƶƘƫŚƐƯ�ƲÓÏ���������ŚºưƴƷřŹ�ƭƺºſ�ƖºƐƤƯ�ŻƺƯō�ƂƳřŵ�źƠƳ�ƾƿ�
���ŶƴŤƃřŵ�Ţĩźƃ�ƱŚŬƳŻ�źƸƃ�����������ƭƺºſ�Žǈºĩ�ƱřŻƺºƯō�ƂºƳřŵ�ƶưƷ

ŚưƴƷřŹƾƿ�����ƶŝ�ƢƬƘŤƯ�ƹ��ºƿ����������ƘºƋƹ�źºƔƳ�Żř�ƹ�ŶºƳŵƺŝ�ƶºſŹŶƯ�Ĩǀ�Ţ
ŵŚƈººŤƣřƽƗŚººưŤūř�ƹ�ƾƹ�ŶººƳŵƺŝ�ƶŝŚƄººƯ��Ó�ÔÏŶººƇŹŵ�ººƔƳ�Żř��ź
ƘººƋƹǀŵŚƈººŤƣř�ŢƽŶººƳŵƺŝ�ƎººſƺŤƯ�ŮƐººſ�Źŵ���ƴººſ�źººƔƳ�Żřƾ� �
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ÏÖ�ŶƇŹŵ���ÎÕ�źƠƳ���ÎÐ����ƹ�ƶƫŚſ�Ñ�ÓÖ�ŶƇŹŵ���ÑÐ�źƠƳ���ÎÑ��ƶƫŚſ�
��ƹÓ�Î�ŶƇŹŵ���Î�źƠƳ���ÎÒ��ŵƺŝ�ƶƫŚſ���ƿƶŤƟŚ�������ƶºĩ�ŵřŵ�ƱŚƄƳ�ŚƷÏ�ÎÓ�

ŶƇŹŵ�������Ơų�śřźƐºƋř�ŹŚºģŵ�ƱřŻƺƯō�ƂƳřŵ�ºǀ���ƹ�ƞÕ�ÕÐ�ŶºƇŹŵ��
��Ŷºƃ�śřźƐƋř�ŹŚģŵ�ƱřŻƺƯō�ƂƳřŵƿ�ºƯ�Ŷƾ��ŶƴºƃŚŝ���ƤƯ�ƢºŞƏ�ºǀ�ŽŚ

Ƌř��ƱƺſřŹŚſ�śřźƐ�������ƵŶºƯō�ŢſŶŝ�ƵźưƳ�źĭřÎÏ��ºƿ��Żř�źºŤưĩ�ŚÎÏ�
������Ơų�ƶºƴƯřŵ�Źŵ�ƱŚŰŤƯř�śřźƐƋř�ŶƃŚŝ�ºǀ���Śºě�ƹ�ƞǀƿ�����ƹ�ŵŹřŵ�Źřźºƣ�Ʋ

�ǇŚŝ�ƵźưƳƽ�ÎÏ��ŚƴƘƯ�ƶŝ�ƽ���Ư�ǇŚŝ�śřźƐƋř�ƾ�ŶƃŚŝ��ƴĤưƷǀ��ŚºŤƳ�Ʋƿ�Ū
����Ư�ŵřŵ�ƱŚƄƳ�ƱƺƯŻō�žěǀĮƳŚǀ�������Źŵ�ƱřŻƺºƯō�ƂƳřŵ�śřźƐƋř�ƵźưƳ�Ʋ

ƱƺƯŻō�Ƶƹźĭ�ƩźŤƴĩ�Ƶƹźĭ�Żř�źŤưĩ�ƶƬųřŶƯ�Żř�ŶƘŝƯ�ƾ��ŶƃŚŝ��
��

�ƩƹŶūÎ�Żƺţ�ƿƳřƹřźƟ�ƖƾŞƀƳ�ƹ�ƢƬƐƯ�ƾŚƷŶůřƹ�ƽ�ŵŹƺƯ�
�Ŝƀů�źŝ�ƂƷƹĦěśřźƐƋř�ŮƐſ��
ºƳřƹřźƟƾ��

śřźƐƋř�ŮƐſ��
ŵřŶºƘţ��ŶƇŹŵ��

Ơųǀƞ��ÎÍ��Î�ÎÓ��
ŶƃƿŶ��ÒÏ��Õ�ÕÐ��

ƪºĩ�ŵřŶºƘţ��ÓÏ��ÎÍÍ��
��

ƩƹŶū�Ï�Ư�ǀĮƳŚǀƵźưƳ�Ʋ�ƽƹ�ƪŞƣ�ƱƺƯŻō�Ƶƹźĭ�Źŵ�śřźƐƋř�� �
ƶƬųřŶƯ�Żř�ŶƘŝ���
Ƶƹźĭ���

ƯǀĮƳŚǀƲ� 

ƵźưƳ�ƽśřźƐƋř���
ƱƺƯŻō�Ƶƹźĭ��

ƶƬųřŶƯ�Żř�ƪŞƣ��ÒÏ�ÎÔ��
ƶƬųřŶƯ�Żř�ŶƘŝ��ÑÕ�ÎÑ��

ŤƳǀƱƺƯŻō�ƶŬ��
ƴƘƯ�ŮƐſƾ�Źřŵƽ��

P=Í�ÍÍ��

��
ŝƶ�ŹƺƏƽ��Ư�ƶĩǀĮƳŚǀ��������ŶƷŚºƃ�Ƶƹźĭ�Źŵ�śřźƐƋř�ƵźưƳ�ƲÎ�ÎÔ���Źŵ�ƹ�

��ƶƬųřŶƯ�Żř�ŶƘŝ�ƱƺƯŻō�ƵƹźĭÑÕ�ÎÑ�Ţºſř�Ƶŵƺŝ�����ŹŚºƯō�ƱƺºƯŻōƽ�

ººţƾř�ƪƤŤƀººƯ�ººƿººƴƘƯ�řŹ�ƝǈŤººųř�Ʋƾ��ŵřŵ�ƱŚƄººƳ�Źřŵ�P=Í�ÍÍ��
ŝƶ�ŹƺƏƽ�ĩ��ƶ������Ư�ƶƬųřŶƯ�Żř�žě�ƱƺƯŻō�Ƶƹźĭ�Źŵǀ���ƶºŝ�śřźƐºƋř�Ʊřż

�ƴƘƯ�ŹƺƏƾ�Źřŵƽ�ƂƷŚĩ�ƿŢƟŚ��ƴĤưƷǀƯ�ƲǀĮƳŚǀ���ƪºŞƣ�śřźƐºƋř�Ʋ
������ƱƺƯŻō�Ƶƹźĭ�Źŵ�ƶƬųřŶƯ�ŻřÒÏ�ÎÔ�����ƶƬųřŶƯ�Żř�ŶƘŝ�ƹÑÕ�ÎÑ�ŵƺŝ��

�ŹŚƯō�ƱƺƯŻōƽ�ţ�ƾ�ūƹŻ�ƾ�ř��ºƿ�����ºƴƘƯ�řŹ�ƝǈŤºųř�Ʋƾ�����ŵřŵ�ƱŚƄºƳ�Źřŵ
�P=Í�ÍÍ��ŝƶ�ŹƺƏƽ�����ºŝ�Ʊŵřŵ�Ɓƺºĭ�Żř�ŶƘŝ�ƱŚŰŤƯř�śřźƐƋř�ƶĩ�ƶ

řƹōƽƴƘƯ�ŹƺƐŝ�Ʊōźƣ�ƾ�Źřŵƽ�ƂƷŚĩ�ƿŢƟŚ���
 

ƩƹŶū�Ð�Ư�ǀĮƳŚǀƵźưƳ�Ʋ�ƽ�ƹ�ƱƺƯŻō�Ƶƹźĭ�ƹŵ�Źŵ�śřźƐƋř�
ƹ�ƪŞƣ�ƩźŤƴĩ�ƶƬųřŶƯ�Żř�ŶƘŝ��

 
ŦŰŝ��
������ř�Źŵƿ��ŧŚţ�ƂƷƹĦě�Ʋǀřƹō�ƶŝ�Ʊŵřŵ�Ɓƺĭ�źƽ���ƂƷŚºĩ�źºŝ�Ʊōźƣ�
Ưǀ����ſŹźŝ�ƱŚƳřƺūƺƳ�ƱŚŰŤƯř�śřźƐƋř�Ʊřżƾ�Ŷƃ����ŚºŤƳƿ����ŵřŵ�ƱŚƄºƳ�Ū
ŝǀ�����ŚƯŻō�ƹ�ƩźŤƴĩ�Ƶƹźĭ�ƹŵ�Ʋƿ��ƴƘƯ�šƹŚƠţ�Ƃƾ�ŵŹřŵ�ŵƺūƹ�Źřŵ��řƿ�Ʋ

�ƴƘƯ�ƱřŶŝ�šƹŚƠţƾƯ�ƶĩ�Ţſř�ǀĮƳŚǀ��ƱƺºƯŻō�žě�śřźƐƋř�ƵźưƳ�Ʋ
�ŚƯŻō�Ƶƹźĭƿ��ŚƤƯ�Źŵ�Ƃƿ����������ºƴƘƯ�ŹƺºƏ�ƶºŝ�ƩźºŤƴĩ�Ƶƹźĭ�Śŝ�ƶƀƾ�Źřŵƽ�
�Ţſř�źŤưĩ����ŵ�šŹŚŞƗ�ƶŝƿ�ŚŤƳ�źĮƿ�ƤŰţ�Ū�ºǀ����ºƯ�ƱŚƄºƳ�Ƣƾ�����ƶºĩ�ŶºƷŵ

řƹōƽ��Ư�Ʊōźƣ�ǀ������ƴƘƯ�ŹƺƏ�ƶŝ�řŹ�ƱŚŰŤƯř�śřźƐƋř�Ʊřżƾ�Źřŵƽ��ƂƷŚĩ�
�Ţſř�Ƶŵřŵ��ſŹźŝƾ����ŧŚţ�ƵŹŚŝŹŵ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�ǀƫŚƘƟ�źǀŢ�ŚƷƽ�

ŞƷŸƯƾ��řżƟř�ƹ�ƿ����Ư�ƱŚƄƳ�ƱřƹŹ�ŢƯǈſ�Ƃƾ������ƶºĩ�ŶºƷŵƿ��ŚºƷ�ƶºŤƟŚƽ�
ƤŰţǀ�Ư�Ƣ��ƀŝ�Śŝ�ŚǀŹŚƽ�������ř�Żř�ƶĩ�ŵŹřŵ�ŢƤŝŚƐƯ�ŚƸƳō�Żř��ºƿ�Ư�Ʋ�ºǀ��ºƯ�ƱŚƾ�

�ŚŤƳ�ƶŝ�Ʊřƺţƿźƃ�ƂƷƹĦě�ŪƿƠƾ�ƱřŹŚĪưƷ�ƹ��ÎÑ����ƩŚºſ�ŹŵÎÐÕÒ�
�ŰƫŚƇ�ƹƾ����ƱřŹŚĪưƷ�ƹ��ÎÒ�����ƩŚſ�ŹŵÎÐÕÓ�����ƱŚƄƳ�ƶĩ�ŵźĩ�ƵŹŚƃř�

�Ƶƹźĭ��
�ƲǀĮƳŚǀƯ 

śřźƐƋř�ƵźưƳ��

�Ƶƹźººººººĭ
�ƩźŤƴĩ��

�Ƶƹźººººººĭ
�ƱƺƯŻō��

ƶƬųřŶƯ�Żř�ƪŞƣ��ÐÖ��ÎÔ��ÒÏ�ÎÔ��
ƶƬųřŶƯ�Żř�ŶƘŝ��Î�ÎÔ��ÑÕ�ÎÑ��

ŤƳǀƱƺƯŻō�ƶŬ��
ƴƘƯ�ŮƐſƾŹřŵ�ƽ��

P≥Í�ÍÒ P=Í/ÍÍ��



ƱřŹŚƨưƷ�ƹ�ƾƳŚŝźƣ�ƶưƏŚƟ��
 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÏ��ƵŹŚưƃ�ƽÖÍ��ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟ�ÎÐÖÐ 

̂˼

��ŵ�ƁźĮƳ�ŶƳŵřŵƿƴƾ�����ƯƺưƗ�ŢƯǈſ�Źŵ�ƩǈŤųř�Śŝ�ƾ����ºƴƘƯ�ƶºƐŝřŹ�ƾ�
Źřŵƽ��Ŷŝ�ŵŹřŵ�ƿ�ƴƘƯ�Ʋƾ�����ŞƷŸºƯ�ƁźºĮƳ�ƶĩ�ƾ������ºŝ�ƎŞţźºƯ�ƩǈŤºųř��Ś

ƯƺººưƗ�ŢƯǈººſƾººƯ�ƂƷŚººĩ�řŹ�ƾ�ŶººƷŵ��ººƴĤưƷǀƗŚŬººƃ�Ʋǀ�ƹ�ƱŚ
��ƱřŹŚĪưƷ�ÎÓ���������ĭ�ƵźƸŝ�ƶĩ�ŶƳŵřŵ�ƱŚƄƳ�ŵƺų�ƂƷƹĦě�Źŵ�ºǀźƽ��Żř�

���ƳřƹŹ�ŢƯǈſ�Śŝ�ŚƗŵƾ�ƳŵƺƯŻō�ƾ������ºƴƘƯ�ƶºƐŝřŹ�ŚºƷ�ƾ������Śºŝ�ƹ�ŵŹřŵ�Źřŵ�
řżƟřƿ�����ƳřƹŹ�ŢƯǈſ��ŚƗŵ�Żř�ƵŵŚƠŤſř�Ƃƾ��Ƴ�ŚƸƳō�ǀ�řżƟř�żƿ��Ƃƿ���ƹ�ƶºŤƟŚ
Ưǀ���ĭŵźƀƟř�ƹ�śřźƐƋř�Ʊřżƾ����ºƯ�ƂƷŚĩ�ŚƳō�ƾ�ƿ�ŶºŝŚ��ě��ƱřźĮƄºƷƹĦ

���ŞƷŸƯ�ƁźĮƳ�ƶūźƷ�ŶƳŶƤŤƘƯƾ�Ƴ�ǀ��Ư�ŶƃŚŝ�źţŶƴƯƹźǀ���śřźƐºƋř�Ʊřż
ĭŵźƀººƟř�ƹƾººƃŚƳ�ƾ�ººƯ�ƶŤººſŚĩ�īźººƯ�ŹŚººƔŤƳř�Żř�ƾ�ř�ŵƺººƃººƿ�Ʋ

�ƴĤưƷ�ƱřźĮƄƷƹĦěǀ�Źŵ�Ʋƿ�����ŞƷŸºƯ�ƁźºĮƳ�ƶĩ�ŶƴŤƟŚƾ�����ŜºţřźƯ�ƶºŝ�
ŝǀ���ŞƷŸƯ�ƩŚưƗř�Żř�Ƃƾ�������ĭŵźƀºƟř�ƹ�śřźƐºƋř�ƲŤſŚĩ�Źŵ�ƾ���źŧƺºƯ�

��Ţſř�ÎÔ�������řżºūř�śřźƐƋř�ƹ�Žźţƽ�Ǉ�ƿ���ĭŶºƳŻ�ĨºƠƴƾ��ƱřŹƹŵ�
ƺĩĩŵƾ��Ư�śƺƀŰƯ�ƾ������ƴºƃƹŹ�ƶºŝ�ƹ�ŶƳƺƃ�ƾ�ŝ��ºǀ�����ŶºƃŹ�ŶºƳƹŹ�źĮƳŚ
ŞƏǀƘƾ�Ư�ƾ�ŶƴƃŚŝ�����������ŚƸƫŚºſ�Źŵ�Žźºţ�ƹ�śřźƐºƋř�ŚţŶưƗƽ�ƫƹř��ºǀ�ƶ

ĭŶƳŻƾ�řŹ�ƿ���Ţſř�Ū�����ƺŝ�ƶſŹŶƯ�Żř�śřźƐƋřƿ��ƱŚŰŤƯř�śřźƐƋř�ƵĦ
���ŝ�ƱŚŤƀŝŵ�ƱřŹƹŵ�Źŵǀƴſ�Ʋǀ�ƲÎÎ�ÎÍĮƫŚſ�ƾ�ƶŤƟźĭ�ƪĪƃ����šŚºŞŧ

Ưƾ�ƿ���ƫŚƀĭŹżŝ�Śţ�ƹ�ŶŝŚƾ���ºƯ�ƭƹřŶţ�ƾ�ƿ��������šŶºƃ�šŹƺºƇ�Źŵ�ƹ�ŶºŝŚ
źƐƋř����Ư�ŵźĪƬưƗ�ŢƟř�ŦƗŚŝ�śřƾ�ŵƺƃ����������ºƃ�ƶºŝ�ƶºūƺţ�Śŝ�řŸƫǀ�ƕƺ

�ƠƴƯ�šřźŧř�ƹ�ƱŚŰŤƯř�śřźƐƋřƾ�ƭƹżƫ��ƁŻƺƯō�ƭŚƔƳ�ƹ�ŵźƟ�źŝ�Ʊō�
�ƳŚſŹ�Ĩưĩƾ�řźŝ�ƽ�ě�ǀ�����ºƳřƹŹ�ŢºƃřŶƸŝ�ƝřŶƷř�ŵźŞƄƾ��ƹ�ƱŚºĩŵƺĩ�

�ě�ŹƺƔƴƯ�ƶŝ�ƱŚƳřƺūƺƳ�ºǀĮƄǀźƽ��ƳŚưƀºū�šřŹŚƀºų�Żř�ƾ���ºƳřƹŹƾ��
ƈŰţǀƬƾ�ŵŚƈºŤƣř�ƹ�ƽ��ºƯ�ŽŚƀºůř�ƾ��ŵƺºƃ���śřźƐºƋř �ƱŚºŰŤƯř 

ŢƯǈſ ŹƾƳřƹ ƂƳřŵ ƱřŻƺƯō řŹ ƾƯ�ŶƿŶƸţ�Ŷƴĩ ƹ �źºŝ ��ƽŶºƯōŹŚĩ 

ƾƿŚƟƺĪƃ �ŵřŶƘŤſř ƽźǀĭ�ƪĪƃ ŢǀƈŴƃ �ŢºƿƺƷ�ƹ �ƾƗŚºưŤūř 

ƱŚƳō źǀŧŐţ Ōƺſ ƾƯ�ŵŹřŸĭ ƹ ƱřƺƴƗ�ƶŝ ƾĪƿ Żř ƵŶƿŶě�ƽŚƷ�źǀĭřźƟ�ƹ�
ƪĪƄƯ�ŻŚſ��ƱŚºǀƯ��ƱŚƿƺŬƄºƳřŵ�ƹ �ƂºƳřŵ���ºƯ��ƱřŻƺºƯōƾ��ŶºƳřƺţ Źŵ 

ŢƟźƄǀě ƾƬǀƈŰţ ƹ ŵźĪƬưƗ ƶƴǀƸŝ ƱŚƳō ƵĦƿƹ�ƶŝ Źř�ƭŚĮƴƷƾŝŚǀƃŻ 

źŧř ƾƠƴƯ ŵŹřŸĭ. Źŵ ƂƷŚĩ Śƿ �Żƹźºŝ �śřźƐºƋř ��ƪºƯřƺƗ�ƱŚºŰŤƯř 

�ƽŵŶºƘŤƯ �ƱƺºĤưƷ �ƾºĭĦƿƹ��ƽŚºƷ �ƾŤǀƈºŴƃ �źŧŒºƯ �Źŵ�ŶƴŤƀºƷ 

ƽŚƸƄƷƹĦě ƱƺĭŚƳƺĭ ƽŚƸƃƹŹ ƽŵŚƿŻ �ƽřźºŝ �ƂƷŚºĩ ��śřźƐºƋř
ƱŚŰŤƯř ŹŚĩ�ƶŝ �Ƶŵźºŝ �ƵŶºƃ �Ţºſř.��ºƇƺţǀ�ºƯ�ƶƾ��ƤŰţ�ŵƺºƃǀ��šŚºƤ

ſƹǀƖ�źţƽ�������řżºƟř�Źŵ�źŧƺƯ�ƪƯřƺƗ�ŢųŚƴƃ�ŢƸū�ƿ��ºƃ�Ƃǀ�ř�ƕƺ�ºƿ�Ʋ
ƹ�ƩǈŤººųřƹŹ�ƿŚººƷŵźĪƽě�źŧƺººƯ�ººǀĮƄǀ�śřźƐººƋř�ƱŚººƯŹŵ�ƹ�ƶƳřź

��ĭ�ƭŚŬƳř�ƱŚŰŤƯřǀŵź���ŬƯ�Ʊōźƣǀ���Ƈƺţ�ƹ�ŚƷŵźŞƷřŹ�Ŷǀƶ��ŚºƷƽ��ºƬưƗ�ƾ�
�ř�ƵŶƳŻŚſƽ��������ŚƷŹŚƄºƟ�Śºŝ�ƶºƸūřƺƯ�Źŵ�řŹ�ƽ��ºƳřƹŹ�ƾ�����ƱŚƳŚưƬƀºƯ�ƶºŝ�

Ƈƺţǀ�Ư�ƶƾ�ŚưƳ�ƿ��ŻřŶƴţŹŚŞƗ�ƶĩ�Ŷ��ŻŚưƳ���ƵźƤŝ�ÑÒ���ƹÎÒÐ������ƹ�ƶºŝƺţ
��źĩŷ��ŶƗŹ�ÏÕ�Ô���ƪĩƺţ���ƪŰƳ�Ñ���Ƴ�ƹ�ŚƗŵǀŚƿ�Ƃ��ŚºƣźƟ�ƱÔÍ�ƹ
ÔÎ������ŵ�ƮſřźƯ�Źŵ�Ţĩźƃƿƴƾ�����ºƬĩ�ŹƺƏ�ƶŝ�ƹ�ƾ����ºƬưƗ�ƭřżºŤƫř�ƾ���ƶºŝ�

��ŚƷŹƺŤſŵ�ƹ�ƭŚĪůřƽ�ŵ�ƿƴƾ�������ºƬĩ�ŹƺºƏ�ƶºŝƾ��������ƶºŝ�řŹ�ƱŚƀºƳř�Ʊōźºƣ�
��Ư�řźƟ�ƂƯřŹōƾ��ŶºƳřƺų���Ʒřźºŝřǀ��ƮÑÒ�����ƶºŝƺţÎÍÐ���ŮŤºƟÑ���ř�ƹ�ºƿ�Ʋ

ƴģǀ�ě�Ʋǀ�Ư�Źƹŵ�śřźƐƋř�ƹ�ŽźŤſř�Żř�řŹ�ŵƺų�Ʊřƹźƾ���ƶºĩ�ŵŻŚºſ�
���ƀŝ�ŹŵŚƯ�Ɩƣřƹ�ŹŵǀŹŚƽ��ŝ�Żř�ǀŹŚưƽ�ŚƷ�ƽ�ƳřƹŹ�ƾ�ƹ��ƳŚưƀū�ƾ��Ţºſř���

���ŵ�ŶƴƳŚưƷ�ŚƯ�ƂƷƹĦěƿ���ŚºƷ�ƂƷƹĦě�źĮƽ�������ƵŻƺºů�Źŵ�ƵŶºƃ�ƭŚºŬƳř�
ŧŚţǀ��������ŞƷŸºƯ�ƩŚºưƗř�ƭŚºŬƳř�ƹ�ƁźĮƳ�źƾ����ƱřƹŹ�ŢƯǈºſ�ŵƺºŞƸŝ�Źŵ��
�ÎÕ���Ư�ƱŚƄƳƾ������ƳřƺųƹŹ�ƹ�Ʊōźƣ�ƁŻƺƯō�ƶĩ�ŶƷŵƾ����Ɓƺĭ�ƹ�Ʊōźƣ�

��řƹō�ƶŝ�Ʊŵźĩƽ��Ư�Ʊōźƣ�ǀ�������ºƯ�ƂƷŚºĩ�řŹ�ŵřźƟř�śřźƐƋř�Ʊřżƾ��ŶºƷŵ��
��ƴģ�Ʃƺƈů�ƶŤŞƫřǀ�ŚŤƳ�ƲƿŬƾ�����ŹŚƔŤƳř�Żř�Źƹŵ�ƳǀŢƀ��Ŷŝƿ���ƶĩ�ŢƬƗ�Ʋ

������ŚƷŹƺŤſŵ�ƶŝ�ƪưƗ�ƹ�Ʊōźƣ�ƶŝ�ŵŚƤŤƗřƽ������ºưƸƯ�ƪºƯŚƗ�ŵƺų�Ʊō�ƾ��Źŵ�
�ŚƷŹŚƄƟ�ƂƷŚĩƽ�ůƹŹ�ƾ��ƳřƹŹ�ƹ�ƾ�Ţſř�����ºƬĩ�ŹƺƐŝƾ�ƿ�ƶºŤƟŚ��ŚºƷƽ�

řƿ������������řƹō�ƶºŝ�Ʊŵřŵ�Ɓƺºĭ�ƶºĩ�Ţſř�Ʊō�źĮƳŚƄƳ�ƂƷƹĦě�Ʋƽ���Ʊōźºƣ�
Ưǀ������ƴƘƯ�ŹƺƏ�ƶŝ�řŹ�ŵřźƟř�śřźƐƋř�Ʊřżƾ�Źřŵƽ��Ư�ƂƷŚĩ�ƾ�ŶƷŵ����řŸºƫ

��ſō�ƶŝ�ƶūƺţǀ�ſŚƴƃ�Ŝƾ��řźūřƽ�ŚƳźŝ�ƶƯ�ŚƷƽ�ě��ºǀĮƄǀźƽ����ƱŚºƯŹŵ�ƹ�
���ŹƹźƋ�ƱřŻƺƯō�ƂƳřŵ�ƖƣƺƯ�ƶŝƽƯ�źƐƳ�ƶŝ�ƾ�ŶſŹ��ƹ�ƶŝƿ�ŶƴưƳřƺţ�ƵĦ

ŻŚſƽ�ŹƹŚƄƯ�ƿ����ŴƄţ�ŢƸū�Źŵ�ŽŹřŶƯ�Ʋǀ������šŚƯŶºų�ƶºŗřŹř�ƹ�Ɔ
�ŤųŚƴƃ�ƱřƹŹƾ��ưƷř�Żř�ǀ��ºſŚſř�Ţƾ����Ţºſř�ŹřŵŹƺºųźŝ������ºưƷ�źºŝǀ�Ʋ

���ƱŚĪƃżě�ƶŝ�ŽŚſř����ƱŚƯŹŵ�ƹ�ƱŚſŚƴƃ�ƱřƹŹ��Ƈƺţ�Ʊřźĭǀ�Ư�ƶƾ���ŵƺºƃ
����ŤųŚƴƃ�ƱřƹŹ�ƱƺƴƟ�ŹŚƴĩ�Źŵƾ�ƶĩ��řźŝ�ƽ����ƱŚƘūřźƯ�śřźƐƋř�ƂƷŚĩ�

�Ư�ƵŵŚƠŤſřƾ���������źºĩ�Ʊōźºƣ�ƂŴŝ�ƭřŹō�ŹŚŧō�Żř�Ŷƴƴĩƿ���Śºſ�ƹ�Ʈƿ���ƖŝŚºƴƯ�ź
ŵƿƴƾ��ƺƴƘƯ�ƹ�ƽ��ƃƺě�ƮƄģ�ƾ�����řźŝ�ŶƴƷřƺŴŝ�ƱŚƘūřźƯ�Żřƹ�ƵŵƺưƴƳ�ƽ�

�Ư�ƂƷŚĩǀ������������Ʊŵřŵ�řźºƟ�Ɓƺºĭ�ƹ�Ʊōźºƣ�ƱŶƳřƺų�ŵƺų�śřźƐƋř�Ʊřż
řƹō�ƶŝƽĭŶƳŻ�ƶƯŚƳźŝ�Źŵ�řŹ�Ʊōźƣ�ƾ��ŶºƴƳŚŬƴĮŝ�ŵƺºų����źºŝ �ƽŚºƴŞƯ 

ŪƿŚŤƳ Ʋƿř �ƂƷƹĦě ƾƯ�Ʊřƺţ �ƱřŹƹŚƄƯ�ƶŝ ƱŚſŚƴƄƳřƹŹ ƹ ƱŚưƬƘƯ 
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ŵŚƸƴƄǀě ŵƺưƳ ƶĩ Śŝ ƵŵŚƠŤſř �Ʋºƿř�Żř ƁƹŹ��ŚºƷ Źŵ �ŢºƸū ��ƂƷŚºĩ
śřźƐƋř ƱŚŰŤƯř ƹ ŵƺŞƸŝ ƾƬǀƈŰţ�ŵźĩŹŚĩ ƱřŻƺƯō�ƂƳřŵ ƽřŹřŵ 

śřźƐƋř ƱŚŰŤƯř ŶƴƃƺĪŝ���
��

ƶŬǀŤƳ�ƽźǀĭ���
�����ƶŤƟŚƿ����������Ʊŵƺŝ�żǀƯō�ŢǀƤƟƺƯ�źǀŧŚţ�Żř�ƾĩŚů�ƂƷƹĦě�Ʋƿř�ƽŚƷ� �
� �

���Śĩ�Źŵ�Ʊōźƣ�ƽřƹō����ƾºƯ�śřźƐºƋř�ƂƷ���ƹ�ŶºƃŚŝ�����Ʊōźºƣ�ƽřƹō�Żř
ƾƯ���ºŝ�Ʊřƺţƶ�������ƹ�ƲŘºưƐƯ��ƽƹŹřŵ�źºǀƛ�ƁƹŹ�Ĩºƿ�ƱřƺºƴƗ��ƱřŻŹř

ŵƺưƳ�ƵŵŚƠŤſř�ƱŚŰŤƯř�Żř�ƪŞƣ�śřźƐƋř�ƂƷŚĩ�ŢƸū�Ţưǀƣ������
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Background and Objective: Anxiety is a displeasing feeling of fear and worry associated with a 

psychological and physiological state of  somatic, emotional, cognitive, and behavioral complications. Most 

students experience some degree of anxiety prior to their examinations. Among various non-drug methods, 

recitation of Quran can be listened to and used as a beneficial method to reduce anxiety level. 

Materials and Methods: This study was performed on 62 secondary school students who were randomly 

assigned into two groups of control (n=31) and treatment (n=31). Data were obtained by a questionnaire 

composed of demographic data and Sarason Test Anxiety Questionnaire. At the outset of the experiment, 

pre-exam anxiety levels were measured in both groups. Then, the treatment group listened to the recitation of 

the Holy Quran as long as 20 minutes while the control group sat for 20 minutes in their place. Anxiety 

levels were measured again at the end of the experiment. Data were analyzed using paired and independent t-

tests. Anxiety scores were compared between the two groups before and after the intervention. 

Results: The mean anxiety scores in the treatment group before and after the intervention were 17.52 and 

14.48, respectively. The paired t -test analysis showed a significant difference in the control group before and 

after the intervention (P<0.05). The mean anxiety scores in the treatment group before and 20 minutes after 

the intervention were 17.39 and 17.1, respectively. The independent t- test analysis showed no significant 

difference in the control group before and after the intervention (P> 0.05). 

Conclusion: The results indicated that listening to the recitation of the Holy Quran would have beneficial 

effects on reducing anxiety. Listening to the Holy Quran can be considered as a non-pharmacologic method, 

safe and a reasonable approach to reduce anxiety before the exam. 
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