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ژ

�ȸƺȅƺɀ�IƺȸȅƺȇɎǣɀً�XȇƬِژ
��׎זוזאǼƳ�ÁȒɯȇ�IȸȒȇɎ�³Ɏِ�³ɖǣɎƺ� ژ׏׏ٮ�
ÁƺȅƺƬɖǼƏً�!ژח׎זגٮוזב�٣׏דח�٢׎חדאח���
ژ

ژ

³ȇȒɯ�xɖɀǝȸȒȒȅ�IƺȸȅƺȇɎٮ��ÈǼɎȸƏ�ǝɵƳȸƏɎǣȇǕ�ȵȒɯƺȸً�ǣȇƬȸƺƏɀƺɀ�ƬȒǼǼƏǕƺȇ�ƏȇƳ�ƺǼƏɀɎǣȇ�ȵȸȒƳɖƬɎǣȒȇژ
«ƺǣɀǝǣ�xɖɀǝȸȒȒȅ�IƺȸȅƺȇɎٮ���ȇɎǣٮǣȇǔǼƏȅȅƏɎȒȸɵً�ȸƺƳɖƬƺɀ�ȵɖǔǔǣȇƺɀɀً�ƏȇɎǣȒɴǣƳƏȇɎ�ȵȒɯƺȸǝȒɖɀƺًژ
ƳƺɎȒɴǣǔɵǣȇǕژ
³ɖȇǔǼȒɯƺȸ�³ٮ�ȒǔɎƺȇǣȇǕً�ȅȒǣɀɎɖȸǣɿǣȇǕً�ȇȒɖȸǣɀǝǣȇǕژ
!ǝƏǕƏ�xɖɀǝȸȒȒȅ�IƺȸȅƺȇɎ�³ٮ�ȒȒɎǝǣȇǕً�ƏȇɎǣٮǣȇǔǼƏȅȅƏɎȒȸɵً�ǔǣǕǝɎɀ�ǝɵȵƺȸȵǣǕȅƺȇɎƏɎǣȒȇًژ
ƫȸǣǕǝɎƺȇǣȇǕژ
³ǝǣǣɎƏǸƺ�xɖɀǝȸȒȒȅ�IƺȸȅƺȇɎٮ���ȇɎǣٮƏǕǣȇǕً�ȸƺƳɖƬƺɀ�ƳƏȸǸ�ɀȵȒɎɀ�ƏȇƳ�ɀƬƏȸɀً�ƏȇɎǣٮǣȇǔǼƏȅȅƏɎȒȸɵًژ
ȵȸȒɎƺƬɎǣȇǕژ
xȒȸǣȇǕƏٮ���ȇɎǣٮƏǕǣȇǕً�ƫȒȒɀɎ�ƬȒǼǼƏǕƺȇً�ƏȇɎǣٮƫƏƬɎƺȸǣƏǼً�ȵȸȒɎƺƬɎǣȇǕً�ȇȒɖȸǣɀǝǣȇǕژ
ÁɖȸȅƺȸǣƬٮ�� ȸǣǕǝɎƺȇǣȇǕً�ƏȇɎǣٮǣȇǔǼƏȅȅƏɎȒȸɵً�ƏȇɎǣٮƫƏƬɎƺȸǣƏǼً�ƏȇɎǣٮƏǕǣȇǕً�ɀȒȒɎǝǣȇǕً�ȸƺƳɖƬƺɀ�ƳƏȸǸژ
ƬǣȸƬǼƺɀً�ƏȇɎǣٮƏƬȇƺژ
nƏɮƺȇƳƺȸٮ���ȇɎǣٮƫƏƬɎƺȸǣƏǼً�ƏȇɎǣٮǣȇǔǼƏȅȅƏɎȒȸɵً�ǝƺƏǼǣȇǕً�ɀȒȒɎǝǣȇǕژ
!2ƌ-ƌ3�&%2-%.4)3�������	�N�����	������
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³ɖȵƺȸ� ǣȒƏƬɎǣɮƺ�IƏƬƺ�³ƺȸɖȅ�ǣɀ�Ə�ȅɖǼɎǣٮƬȒȸȸƺƬɎǣȒȇƏǼ�ǔȒȸȅɖǼƏژ�
ƳƺɀǣǕȇƺƳ�ɎȒ�ƳƺǼǣɮƺȸ�ȅȒǣɀɎɖȸǣɿƏɎǣȒȇً�ǝɵƳȸƏɎǣȒȇً�ȵȸȒɎƺƬɎǣȒȇًژ�
ȸƺɀɎȒȸƏɎǣȒȇً�ƫȸǣǕǝɎƺȇǣȇǕً�ȇɖɎȸǣɎǣȒȇ�ƏȇƳ�ƫƏǼƏȇƬƺ�ɎȒ�Ɏǝƺ�ɀǸǣȇټɀژ
ȒɮƺȸƏǼǼ�ƬȒȅȵǼƺɴǣȒȇِ�áǣɎǝ�Ə�ȵȸȒȵȸǣƺɎƏȸɵ�ƫǼƺȇƳ�Ȓǔוא��ƫȒɎƏȇǣƬƏǼɀ�ƏȇƳژ�
ɀɖȵƺȸ�ƫǣȒƏƬɎǣɮƺ�ȅƺɎƏƫȒǼǣɎƺɀ�ƺɴɎȸƏƬɎƺƳ�ǔȸȒȅ�ȸƺǣɀǝǣً�ɀǝǣǣɎƏǸƺً�ɀȇȒɯژ�
ƏȇƳ�ƬǝƏǕƏ�ȅɖɀǝȸȒȒȅ�ǔƺȸȅƺȇɎً�Ɏǝǣɀ�ȵȸȒƳɖƬɎ�ǣɀ�Ə�ȵȒɯƺȸǝȒɖɀƺ�Ȓǔژ�
ȇɖɎȸǣƺȇɎɀ�ɯǣɎǝ�ƏȇɎǣٮǣȇǔǼƏȅȅƏɎȒȸɵ�ȵȸȒȵƺȸɎǣƺɀِ�Áǝƺɀƺ�ǔƺȸȅƺȇɎƺƳژ�
ȅɖɀǝȸȒȒȅ�ȅƺɎƏƫȒǼǣɎƺɀ�Əȸƺ�ƳƺɀǣǕȇƺƳ�ɎȒ�ȵƺȇƺɎȸƏɎƺ�Ƴƺƺȵ�ǣȇɎȒ�ɀǸǣȇژ�
ǼƏɵƺȸɀ�ɎǝƏɎ�ȵȸȒƳɖƬƺ�ɮǣɎƏǼ�ƺɴɎȸƏƬƺǼǼɖǼƏȸ�ȅƏɎȸǣƬƺɀ�ƏȇƳ�ǝƺǼȵ�ȅƏǸƺژ�
ɵȒɖȸ�ɀǸǣȇ�ǼȒȒǸ�ƏȇƳ�ǔƺƺǼ�ƫȸǣǕǝɎƺȸً�ȸƺȵƏǣȸƺƳً�ȵȸȒɎƺƬɎƺƳ�ƏȇƳژ�
ȇȒɖȸǣɀǝƺƳِژ
ژ



(X«0!ÁX�z³ژ

XzJ«0(X0zÁ³ژژ

³R0nI�nXI0��z(�³Á�«�J0ژژ
³ǝƺǼǔ� Ǽǣǔƺ� ǣɀ� ��ȅȒȇɎǝɀא׏ ƏǔɎƺȸ� ȒȵƺȇǣȇǕِ� �ɮȒǣƳ� ƺɴɎȸƺȅƺ� ɎƺȅȵƺȸƏɎɖȸƺɀِ�xƏȇɖǔƏƬɎɖȸǣȇǕً� ƫȒɎɎǼǣȇǕً
ƏȇƳژ�ɀǝǣȵȵǣȇǕ�ǣɀ�ƏǼǼ�ƳȒȇƺ�ǣȇٮǝȒɖɀƺِژژ
ژ

�ȵȵǼɵדٮב��ƳȸȒȵɀ�Ȓǔ�ɀƺȸɖȅ�ȒȇɎȒ�ǔǣȇǕƺȸɎǣȵɀ�ƏȇƳ�ȸɖƫ�ɎȒǕƺɎǝƺȸ�ɖȇɎǣǼ�ɯƏȸȅِ��ȵȵǼɵ�ƺɮƺȇǼɵ�ɎȒ�Ɏǝƺ�ǔƏƬƺژ
ƏȇƳ�ȇƺƬǸِژژ

RƺǼǣƏȇɎǝɖɀ��ȇȇɖɖɀ�٢³ɖȇǔǼȒɯƺȸ٣��ǣǼًن�àǣɎǣɀ�àǣȇǣǔƺȸƏ�٢JȸƏȵƺɀƺƺƳ٣��ǣǼًن�nƺȇɎǣȇɖǼƏ�0ƳȒƳƺɀ�٢³ǝǣǣɎƏǸƺ�xɖɀǝȸȒȒȅ٣
IƺȸȅƺȇɎ�IǣǼɎȸƏɎƺًن�ÁȸƺȅƺǼǼƏ�IɖƬǣǔȒȸȅǣɀ�٢³ȇȒɯ�xɖɀǝȸȒȒȅ٣�IƺȸȅƺȇɎ�IǣǼɎȸƏɎƺًن�JƏȇȒƳƺȸȅƏ�nɖƬǣƳɖȅ�٢«ƺǣɀǝǣ
xɖɀǝȸȒȒȅ٣�IƺȸȅƺȇɎ�IǣǼɎȸƏɎƺًن�XȇȒȇȒɎɖɀ��ƫǼǣȷɖɖɀ�٢!ǝƏǕƏ�xɖɀǝȸȒȒȅ٣�IƺȸȅƺȇɎ�IǣǼɎȸƏɎƺ�³ًنǣȅȅȒȇƳɀǣƏ
!ǝǣȇƺȇɀǣɀ�٢hȒǴȒƫƏ٣��ǣǼًن�¨ƺȸɀƺƏ��ȅƺȸǣƬƏȇƏ�٢�ɮȒƬƏƳȒ٣��ǣǼًن��ǼƺƏ�0ɖȸȒȵƏƺƏ�٢�Ǽǣɮƺ٣��ǣǼًن�nǣȅȇƏȇɎǝƺɀ��ǼƫƏ
٢xƺƏƳȒɯǔȒƏȅ٣�³ƺƺƳ��ǣǼً��ƳƏȇɀȒȇǣƏ�(ǣǕǣɎƏɎƏ�٢ ƏȒƫƏƫ٣��ǣǼًن�!ƏȵȸɵǼǣƬٖ!ƏȵȸǣƬ�ÁȸǣǕǼɵƬƺȸǣƳƺɀ�٢IȸƏƬɎǣȒȇƏɎƺƳ
!ȒƬȒȇɖɎ��ǣǼًن٣�!ƏǼƺȇƳɖǼƏ��ǔǔǣƬǣȇƏǼǣɀ�0ɴɎȸƏƬɎً�!ǝƏȅȒȅǣǼǼƏ�«ƺƬɖɎǣɎƏ�IǼȒɯƺȸ�0ɴɎȸƏƬɎً�xȒȸǣȇǕƏ��ǼƺǣǔƺȸƏ�³ƺƺƳ
�ǣǼًن�!ǣɎȸɖɀ�٢nƺȅȒȇ٣�¨ƺƺǼ��ǣǼً�!ɖȸƬɖȅƏ�nȒȇǕƏ�٢ÁɖȸȅƺȸǣƬ٣��ǣǼ�³ًنȒǼƏȇɖȅ�nɵƬȒȵƺȸɀǣƬɖȅ�٢ÁȒȅƏɎȒ�nɵƬȒȵƺȇƺ٣
0ɴɎȸƏƬɎً�!ǣɎȸɖɀ��ɖȸƏȇɎǣɖȅ��ȅƏȸƏ�٢zƺȸȒǼǣ٣��ǣǼًن�nƏɮƏȇƳɖǼƏ��ȇǕɖɀɎǣǔȒǼǣƏ�٢nƏɮƺȇƳƺȸ٣��ǣǼًن�«ȒɀƏ�(ƏȅƏɀƬƺȇƏ
٢«Ȓɀƺ٣��ǣǼً��ƺȇȒɎǝƺȸƏ� ǣƺȇȇǣɀ�٢0ɮƺȇǣȇǕ�¨ȸǣȅȸȒɀƺ٣��ǣǼًن�hƏɀȅǣȇɖȅ��ǔǔǣƬǣȇƏǼƺ�٢hƏɀȅǣȇƺ٣��ǣǼً�¨ȒǼǣƏȇɎǝƺɀ
ÁɖƫƺȸȒɀƏ�٢ÁɖƫƺȸȒɀƺ٣��ǣǼً�³ƏǼɮǣƏ��ǔǔǣƬǣȇƏǼǣɀ�٢³ƏǕƺ٣��ǣǼًن�ÁȒƬȒȵǝƺȸȒǼ�٢àǣɎƏȅǣȇ�0٣ً�(ƏɖƬɖɀ�!ƏȸȒɎƏ�³ƏɎǣɮɖɀ�٢!ƏȸȸȒɎ
³ƺƺƳ٣��ǣǼ�³ًنƏȇɎƏǼɖȅ�³ȵǣƬƏɎƏ�٢³ƏȇƳƏǼɯȒȒƳ٣��ǣǼِن��ȸǕƏȇǣƬٖ�ȸǕƏȇǣƬƏǼǼɵ�JȸȒɯȇ
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�ȸƺȅƺɀ�IƺȸȅƺȇɎǣɀً�XȇƬِژ
��׎זוזאǼƳ�ÁȒɯȇ�IȸȒȇɎ�³Ɏِ�³ɖǣɎƺ� ژ׏׏ٮ
ÁƺȅƺƬɖǼƏً�!ژח׎זגٮוזב�٣׏דח�٢׎חדאח��
ژ

ژ

Áǝƺ�xɖǼɎǣȵȒɎƺȇɎ�«ƺǕƺȇƺȸƏɎǣɮƺ�zǣǕǝɎ�!ȸƺƏȅ�ǣɀ�Əژ�
ȅɖǼɎǣٮƬȒȸȸƺƬɎǣȒȇƏǼ�ǔȒȸȅɖǼƏ�ƳƺɀǣǕȇƺƳ�ɎȒ�ɎǣǕǝɎƺȇً�ǝɵƳȸƏɎƺ�ƏȇƳژ�
ȸƺɮǣɎƏǼǣɿƺ�Ɏǝƺ�ɀǸǣȇټɀ�ȒɮƺȸƏǼǼ�ƬȒȅȵǼƺɴǣȒȇِ��«5x5³�ɖɀƺɀ�Əژ
ȵȸȒȵȸǣƺɎƏȸɵ�ƫǼƺȇƳ�Ȓǔ�ƫȒɎƏȇǣƬƏǼɀً�ȵƺȵɎǣƳƺɀ�ƏȇƳ�ƫǣȒƏƬɎǣɮƺژ�
ȅƺɎƏƫȒǼǣɎƺɀ�ƺɴɎȸƏƬɎƺƳ�ǔȸȒȅ�ƬƏȸȸȒɎ�ƏȇƳ�ƏǼǕƏƺ�ǔƺȸȅƺȇɎِ�Áǝƺɀƺژ�
ȅƺɎƏƫȒǼǣɎƺɀ�ɯƺȸƺ�ƳƺɀǣǕȇƺƳ�ɎȒ�ƬȸƺƏɎƺ�Ə�ȵȸȒɎƺƬɎǣɮƺ�ȅƏɎȸǣɴ�Ȓȇژ�
Ɏǝƺ�ɀǸǣȇ�ɯǝǣǼƺ�ƏɎ�Ɏǝƺ�ɀƏȅƺ�Ɏǣȅƺ�ȵƺȇƺɎȸƏɎǣȇǕ�Ƴƺƺȵ�ǣȇɎȒ�Ɏǝƺ�ɀǸǣȇټɀژ
ƬƺǼǼɀ�ɎǝƏɎ�ƏƬɎǣɮƏɎƺ�ȸƺǕƺȇƺȸƏɎǣȒȇِ�0ƏƬǝ�ƏȵȵǼǣƬƏɎǣȒȇ�ƳƺǼǣɮƺȸɀژ�
ȇɖɎȸǣɎǣȒȇً�ȵȸȒɎƺƬɎǣȒȇً�ƏȇƳ�ƬȒȸȸƺƬɎǣȒȇ�ƏɎ�Ɏǝƺ�ɀȒɖȸƬƺً�ȸƺɀɖǼɎǣȇǕ�ǣȇ�Əژ
ȸƺȇƺɯƺƳً�ȸƺȵǼƺȇǣɀǝƺƳ�ƏȇƳ�ȸƺǴɖɮƺȇƏɎƺƳ�ƏȵȵƺƏȸƏȇƬƺِژ

ژ
I0�ÁÈ«0(�¨RçÁ�I0«x0zÁ��z(� X��!ÁXà0� �Á�zX!�n� 0z0IXÁ³ژ
!ƏȸȸȒɎ�IƺȸȅƺȇɎٮ�XȅȵȸȒɮƺɀ�ƬƺǼǼɖǼƏȸ�ȸƺǕƺȇƺȸƏɎǣȒȇً�ȇȒɖȸǣɀǝǣȇǕً�ƫȸǣǕǝɎƺȇǣȇǕً�ǝƺƏǼǣȇǕًژ
ƏȇɎǣٮǣȇǔǼƏȅȅƏɎȒȸɵً�ƏȇɎǣٮƏǕǣȇǕژ
xǣƬȸȒٮ�ǼǕƏƺ�IƺȸȅƺȇɎٮ�ÈǼɎȸƏ�ǝɵƳȸƏɎǣȇǕً�ǔǣȸȅǣȇǕً�ɀȒǔɎƺȇǣȇǕژ
JǣȇǸǕȒ� ǣǼȒƫƏٮ��¨ȸȒɎƺƬɎǣȇǕً�ɀȅȒȒɎǝƺɀً�ȸƺɮǣɎƏǼǣɿƺɀً�ƏȇɎǣٮƏǕǣȇǕژ
kƏǸƏƳɖ�¨Ǽɖȅٮ���ȇɎǣٮƏǕǣȇǕً�ƫȸǣǕǝɎƺȇǣȇǕً�ǣȇƬȸƺƏɀƺɀ�ɀǸǣȇ�ƺǼƏɀɎǣƬǣɎɵً�ȵȸȒȅȒɎƺɀ�ƬƺǼǼɖǼƏȸ

ȸƺǕƺȇƺȸƏɎǣȒȇژژ
³Ȓɵٮ«ǣƬƺ�¨ƺȵɎǣƳƺɀ�³ٮ�ɎȸƺȇǕɎǝƺȇǣȇǕً�ȵȸȒȅȒɎƺɀ�ƬȒǼǼƏǕƺȇ�ȵȸȒƳɖƬɎǣȒȇژ
�ȸƏȇǕƺ�³Ɏƺȅ�!ƺǼǼɀٮ�XȇƬȸƺƏɀƺ�ƬƺǼǼɖǼƏȸ�ȸƺǕƺȇƺȸƏɎǣȒȇً�ƫȒȒɀɎɀ�ƬȒǼǼƏǕƺȇ�ȵȸȒƳɖƬɎǣȒȇژژ
JȒɎɖ�kȒǼƏٮ��RƺƏǼǣȇǕً�ƫȒȒɀɎɀ�ƬƺǼǼɖǼƏȸ�ȸƺǕƺȇƺȸƏɎǣȒȇً�ƏȇɎǣٮƏǕǣȇǕژ
ÁȒȅƏɎȒ�nɵƬȒȵƺȇƺ�³ٮ�ɎȸƺȇǕɎǝƺȇǣȇǕً�ȵȸȒɎƺƬɎǣȇǕ�ɀǸǣȇ�ȅƏɎȸǣɴژ
ژ
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�«5x5³�I0«x0zÁX³�¨«�(È!Á�³¨0!�³R00Áژژ
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xÈnÁX¨�Á0zÁ�«0J0z0«�ÁXà0׎ב�ٮ�ȅn׏�ۃ��Ȓɿ�n�Èz!R0(�z�à0x 0«ژח׏׎א�ً׏�
zXJRÁ�!«0�xژژ
ژ



(X«0!ÁX�z³ژ
(ǣɀȵƺȇɀƺאٮ׏��ȵɖȅȵɀ�Ȓǔ�ȇǣǕǝɎ�ƬȸƺƏȅ�ȒȇɎȒ�ǔǣȇǕƺȸɎǣȵɀ�ƏȇƳ�ƏȵȵǼɵ�ƺɮƺȇǼɵ�ɎȒ�ǔƏƬƺ�ƏȇƳ�ȇƺƬǸِ�¨Əǣȸɀژ
ȵƺȸǔƺƬɎǼɵ�ɯǣɎǝ�³ɖȵƺȸ� ǣȒƏƬɎǣɮƺ�IƏƬƺ�³ƺȸɖȅِژژ
ژ
³R0nI�nXI0��z(�³Á�«�J0ژژ
³ǝƺǼǔ�Ǽǣǔƺ�ǣɀא׏��ȅȒȇɎǝɀ�ƏǔɎƺȸ�ȒȵƺȇǣȇǕِ��ɮȒǣƳ�ƺɴɎȸƺȅƺ�ɎƺȅȵƺȸƏɎɖȸƺɀِ�xƏȇɖǔƏƬɎɖȸǣȇǕً�ƫȒɎɎǼǣȇǕً

ƏȇƳژ
ɀǝǣȵȵǣȇǕ�ǣɀ�ƏǼǼ�ƳȒȇƺ�ǣȇٮǝȒɖɀƺِژژ
ژ
XzJ«0(X0zÁ³ژ

áƏɎƺȸ�٢�ȷɖƏ٣ً�!ƏȵȸɵǼǣƬٖ!ƏȵȸǣƬ�ÁȸǣǕǼɵƬƺȸǣƳƺًڷ�!ƏȸȸȒɎ�IƺȸȅƺȇɎ�IǣǼɎȸƏɎƺًن
¨ȸȒȵƏȇƺƳǣȒǼًڷ�¨ȸɖȇɖɀ�(ȒȅƺɀɎǣƬƏ�٢¨Ǽɖȅ٣�³ƺƺƳ��ǣǼً�JǼɵƬƺȸǣȇ�³ًڷȷɖƏǼƏȇƺًڷ
JǼɵƬƺȸɵǼ�³ɎƺƏȸƏɎƺ�³ً�ڷȒƳǣɖȅ��ƬȸɵǼƏɎƺٖ�³ȒƳǣɖȅ��ƬȸɵǼȒɵǼƳǣȅƺɎǝɵǼ�ÁƏɖȸƏɎƺ
!ȒȵȒǼɵȅƺȸً�!ח׏ٮד׏��ǼǸƏȇƺڷ�!ƺɎƺƏȸɵǼ��ǼƬȒǝȒǼًڷ�¨ȒǼɵǕǼɵƬƺȸɵǼהٮ�nƏɖȸƏɎƺًڷ
¨ȒǼɵǕǼɵƬƺȸǣȇًڷהٮ�«ȒɀƏ�(ƏȅƏɀƬƺȇƏ�IǼȒɯƺȸ�áƏɎƺȸً�ÁƺȸȅǣȇƏǼǣƏ�IƺȸƳǣȇƏȇƳǣƏȇƏ
٢kƏǸƏƳɖ�¨Ǽɖȅ٣�0ɴɎȸƏƬɎًن�JǣȇǸǕȒ� ǣǼȒƫƏ�٢xƏǣƳƺȇǝƏǣȸ�Áȸƺƺ٣�0ɴɎȸƏƬɎًن�!ƏȵȸɵǼɵǼ
JǼɵƬȒǼً�RɵƳȸȒǼɵɿƺƳ�«ǣƬƺ� ȸƏȇ�¨ȸȒɎƺǣȇɀًڷ�JǼɵƬǣȇƺ�³ȒǴƏ�٢³Ȓɵ٣�¨ȸȒɎƺǣȇًڷ�«ɖƫɖɀ
XƳƏƺɖɀ�٢«Əɀȵƫƺȸȸɵ٣�³ƺƺƳ��ǣǼً�zƏȇȇȒƬǝǼȒȸȒȵɀǣɀ��ƬɖǼƏɎƏ�٢xǣƬȸȒƏǼǕƏƺ٣�0ɴɎȸƏƬɎً
¨ɖǼǼɖǼƏȇًڷ�!ƺȸƏ��ǼƫƏ�٢ ƺƺɀɯƏɴ٣ً��ƬɎɵǼƳȒƳƺƬƏȇȒǼًڷ�!ǣɎȸɖɀ�³ǣȇƺȇɀǣɀ�٢�ȸƏȇǕƺ٣
³Ɏƺȅ�!ƺǼǼɀًڷ�(ƏɖƬɖɀ�!ƏȸȒɎƏ�³ƏɎǣɮɖɀ�٢!ƏȸȸȒɎ٣�³ƺƺƳ��ǣǼًن�JǼɵƬɵȸȸǝǣɿƏ�JǼƏƫȸƏ
٢nǣƬȒȸǣƬƺ٣�0ɴɎȸƏƬɎًن�!ƺȇɎƺǼǼƏ��ɀǣƏɎǣƬƏ�٢JȒɎɖ�kȒǼƏ٣�0ɴɎȸƏƬɎًن�RƺǼǣƬǝȸɵɀɖȅ�³ɎȒƺƬǝƏɀ
IǼȒɯƺȸ�0ɴɎȸƏƬɎ�0ًنɎǝɵǼǝƺɴɵǼǕǼɵƬƺȸǣȇً�!ɖƬɖȅǣɀ�³ƏɎǣɮɖɀ�٢!ɖƬɖȅƫƺȸ٣�0ɴɎȸƏƬɎًن
³ȒǼƏȇɖȅ�nɵƬȒȵƺȸɀǣƬɖȅ�٢ÁȒȅƏɎȒ�nɵƬȒȵƺȇƺ٣�0ɴɎȸƏƬɎً�!ǣɎȸɖɀ�٢nƺȅȒȇ٣��ǣǼًٮאً׏�
RƺɴƏȇƺƳǣȒǼً�nƏɮƏȇƳɖǼƏ��ȇǕɖɀɎǣǔȒǼǣƏ�٢nƏɮƺȇƳƺȸ٣��ǣǼًن�«ȒɀƏ�(ƏȅƏɀƬƺȇƏ�٢«Ȓɀƺ٣
�ǣǼًن�æƏȇɎǝƏȇ�Jɖȅًڷ�hƏɀȅǣȇɖȅ��ǔǔǣƬǣȇƏǼƺ�٢hƏɀȅǣȇƺ٣��ǣǼً�«ȒɀȅƏȸǣȇɖɀ��ǔǔǣƬǣȇƏǼǣɀ
٢«ȒɀƺȅƏȸɵ٣��ǣǼًن�ÁȒƬȒȵǝƺȸȒǼ�٢àǣɎƏȅǣȇ�0ن�ڷ٣�ȸǕƏȇǣƬٖ�ȸǕƏȇǣƬƏǼǼɵ�JȸȒɯȇ
zƏɎɖȸƏǼٖ¨ǼƏȇɎ�(ƺȸǣɮƺƳڷ

ژ

!2ƌ-ƌ3�&%2-%.4)3�������	�N�����	������
�!�	�	��&	��	����Q�)��N

u�!�	�	��&	��	����Q�)��N�?;?;�



��(](�ɹ8$�]$^�E�ɹ}�d ���ɹ�}$�ɹ�A$$�

�Ňŵ§óėŇóŪĐĞ͸�ŵƱóŪŇĐóş͸�şĞóŪƣĞƛ jóƹŪĐŁĞė͸�ĐƱŵďĞƛ͸͈̂͸̃́̃̃

1DWXUH��%HDXW\��DQG�6FLHQFH�KDUPRQL]H�LQ�WKLV
PXOWL�FRUUHFWLRQDO�IRDPLQJ�FOHDQVHU��7KLV�SURSULHWDU\�EOHQG
IHDWXUHV�SRZHUIXO�K\GUDWLQJ��FOHDQVLQJ��DQG�VRRWKLQJ
ERWDQLFDO�H[WUDFWV��DORQJ�ZLWK�ELRDFWLYHV�IURP�ZKROH�SODQW
GDQGHOLRQ�IHUPHQW��7KHVH�PHWDEROLWHV�SHQHWUDWH�GHHS�LQWR
VNLQ�FHOOV�WKDW�KHOS�GHOLYHU�D�ZLGH�UDQJH�RI�DQWL�LQIODPPDWRU\�
GHWR[LI\LQJ��DQG�VNLQ�EDUULHU�SURWHFWLQJ�SURSHUWLHV��7KLV
QRQ�VWULSSLQJ�IRUPXOD�ZLOO�OHDYH�\RXU�VNLQ�IHHOLQJ�IUHVK�
UHMXYHQDWHG��DQG�SUHSSHG�IRU�ZKDW
V�QH[W�LQ�\RXU�VNLQFDUH
URXWLQH�

8$����$ ɹ}A¬�d8$�]$^�ɹ�^ ɹ�Ed���E¥$ɹ�d��^E��Wɹ�$^$8E��

%óŪėĞşŇŵŪ͸FşŵǒĞƛ͸FĞƛŨĞŪƱ͸͟͸�ŪƱŇŵǗŇėóŪƱ͸ƛŇĐŁ͈͸ďŵŵƣƱ͸ĐŵşşóĹĞŪ͸ƘƛŵėƹĐƱŇŵŪ͈͸óŪƱŇ͟óĹŇŪĹ

%óŪėĞşŇŵŪ͸jĞóĸ͸FĞƛŨĞŪƱ͸͟͸OĞşƘƣ͸ƘƛŵƱĞĐƱ͸óĹóŇŪƣƱ͸ÄÜ͸ėóŨóĹĞ͈͸ƛĞėƹĐĞ͸ŇƛƛŇƱóƱŇŵŪ͸óŪė͸ƛĞėŪĞƣƣ

%óŪėĞşŇŵŪ͸§ŵŵƱ͸FĞƛŨĞŪƱ͸͟͸%ĞƱŵǗŇĸǘŇŪĹ͈͸ŁĞşƘƣ͸ƹŪĐşŵĹ͸ƘŵƛĞƣ͈͸óŪƱŇ͟ŇŪǩóŨŨóƱŵƛǘ

ÝŇşşŵǒ͸�óƛś͸͟͸tŇĐƛŵ͟ĞǗĸŵşŇóƱŇŵŪ͈͸ƛĞǨŪĞƣ͸ƘŵƛĞƣ͸ĸŵƛ͸ó͸ƣŨŵŵƱŁĞƛ͸ĐŵŨƘşĞǗŇŵŪ͈͸ďşĞŨŇƣŁ͸ĐŵŪƱƛŵş

�óşĞŪėƹşó͸͟͸OĞşƘƣ͸óŇė͸ŁĞóşŇŪĹ͈͸ĐóşŨŇŪĹ͈͸ďƛŇĹŁƱĞŪŇŪĹ͈͸ƣƱŇŨƹşóƱĞƣ͸ĐŵşşóĹĞŪ͸ƘƛŵėƹĐƱŇŵŪ

tóƛƣŁŨóşşŵǒ͸§ŵŵƱ͸͟͸tŵŇƣƱƹƛŇǢŇŪĹ͈͸ĸŵƛƱŇǨĞƣ͸ƣśŇŪ͸ďóƛƛŇĞƛ͈͸ƛĞėƹĐĞƣ͸ŇƛƛŇƱóƱŇŵŪ

�ŵĐŵŪƹƱ͸͟͸OǘėƛóƱŇŪĹ͈͸óŪƱŇŵǗŇėóŪƱ͸óŪė͸ǑŇƱóŨŇŪ͸ƛŇĐŁ

�şŵĞ͸ÜĞƛó͸͟͸tŵŇƣƱƹƛŇǢŇŪĹ͈͸ŁĞóşŇŪĹ͈͸óŪė͸ƣŵŵƱŁŇŪĹ

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



 ăłá×ŎăĦğņ

�ƘƘşǘ͸̄͸Ʊŵ͸̅͸ƘƹŨƘƣ͸ŵĸ͸ĐşĞóŪƣĞƛ͸Ʊŵ͸ǒĞƱ͸ŁóŪėƣ͇͸Ýŵƛś͸ŇŪƱŵ͸ó͸şóƱŁĞƛ͸ďǘ͸ŨóƣƣóĹŇŪĹ͸ŵŪƱŵ͸ƣśŇŪ͸ŇŪ͸ó
ĐŇƛĐƹşóƛ͸ŨŵƱŇŵŪ͸ďĞĸŵƛĞ͸ƛŇŪƣŇŪĹ͸ŵĸĸ͇͸Fŵşşŵǒ͸ƹƘ͸ǒŇƱŁ͸ŵƹƛ͸¯ƹƘĞƛ͸�ŇŵóĐƱŇǑĞ͸FóĐĞ͸¯ĞƛƹŨ͸óŪė
tƹşƱŇƘŵƱĞŪƱ͸§ĞĹĞŪĞƛóƱŇǑĞ͸vŇĹŁƱ͸�ƛĞóŨ͇

Eğ÷łáÝăáğŎņ

5RVD�&HQWLIROLD��5RVH��)ORZHU�:DWHU
��&RFDPLGRSURS\O�+\GUR[\VXOWDLQH���'HF\O�*OXFRVLGH���6RGLXP�/DXUR\O
/DFW\ODWH���&RFR�*OXFRVLGH���$JXD�:DWHU��&RFRV�1XFLIHUD��&RFRQXW��/LTXLG�(QGRVSHUP
��&RFRV�1XFLIHUD��&RFRQXW�
)UXLW�-XLFH
��*O\FHULQ��$FU\ODWHV�&������$ON\O�$FU\ODWH�&URVVSRO\PHU��6RGLXP�+\GUR[LGH��7DUD[DFXP�2IILFLQDOH
�'DQGHOLRQ��5RRW�/HDI�)ORZHU�)HUPHQW�)LOWUDWH
��$ORH�%DUEDGHQVLV��$ORH�9HUD��-XLFH
��%XW\URVSHUPXP�3DUNLL��6KHD�
%XWWHU
������+H[DQHGLRO��&DSU\O\O�*O\FRO��&LWULF�$FLG��$VFRSK\OOXP�1RGRVXP��6HD�.HOS��([WUDFW
��&KDPRPLOOD
5HFXWLWD��&KDPRPLOH��)ORZHU�([WUDFW
��&DOHQGXOD��0DULJROG��)ORZHU�([WUDFW
��6DOL[�$OED��:LOORZ��%DUN�([WUDFW
�
6DFFKDULGH�,VRPHUDWH���6RGLXP�&LWUDWH��&XFXPLV�6DWLYXV��&XFXPEHU��([WUDFW
��+\GUR[\SURS\O�0HWK\OFHOOXORVH��
&DPHOOLD�6LQHQVLV��*UHHQ�7HD��([WUDFW
��&LWUXV��/HPRQ��3HHO�2LO
��0DOYD�6\OYHVWULV��0DOORZ��([WUDFW
��$OWKHD
2IILFLQDOLV��0DUVKPDOORZ��5RRW�([WUDFW
��6RGLXP�%HQ]RDWH��3RWDVVLXP�6RUEDWH��&XUFXPD�/RQJD��7XUPHULF�
�
/DYDQGXOD�$QJXVWLIROLD��/DYHQGHU�
��/LSSLD�&LWULRGRUD��/HPRQ�9HUEHQD��2LO
��&LWUXV�3DUDGLVL��*UDSHIUXLW��2LO
�

2UJDQLF�2UJDQLFDOO\�*URZQ��1DWXUDO�1DWXUDOO\�'HULYHG

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



��(](�ɹ8$�]$^�E�ɹ}�d ���ɹ�}$�ɹ�A$$�

¤ŁǘƱŵjŇƘŇė͸§ĞǨŪŇŪĹ͸�ŵėǘ͸�Ňş jóƹŪĐŁĞė͸�ĐƱŵďĞƛ͸͈̂͸̃́̃̃

7KH�3K\WR/LSLG�5HILQLQJ�%RG\�2LO��IHDWXUHV�D�SURSULHWDU\
EOHQG�RI�SRZHUIXO�ERWDQLFDO�RLOV�DQG�DQWLR[LGDQWV�DORQJVLGH
ELRDFWLYH�PHWDEROLWHV�H[WUDFWHG�IURP�SULFNO\�SHDU�IHUPHQW�
7KHVH�PHWDEROLWHV�SHQHWUDWH�GHHS�LQWR�VNLQ�FHOOV�DQG�KHOS�WR
GHOLYHU�D�ZLGH�UDQJH�RI�VNLQ�VRIWHQLQJ��SURWHFWLQJ��DQG
DQWL�DJLQJ�SURSHUWLHV��:LWK�SRWHQF\�VKRZFDVHG�LQ�WKH
EHDXWLIXO�FRORU��WKLV�EOHQG�RI�IDWW\�DFLGV��DQWLR[LGDQWV��DQG
YLWDPLQ�ULFK�RLOV�ZLOO�OHDYH�\RXU�VNLQ�IHHOLQJ�YHOYHW\�VRIW�ZLWK�D
UDGLDQW�DQG�\RXWKIXO�JORZ�

8$����$ ɹ}A¬�d8$�]$^�ɹ�^ ɹ�Ed���E¥$ɹ�d��^E��Wɹ�$^$8E��

¤ƛŇĐśşǘ͸¤Ğóƛ͸FĞƛŨĞŪƱ͸͟͸�ŪƱŇŵǗŇėóŪƱ͈͸ĸóƱƱǘ͸óĐŇė͈͸óŪė͸ǑŇƱóŨŇŪ͸ƛŇĐŁ͈͸óŪƱŇ͟óĹŇŪĹ͸óŪė͸ƹşƱƛó͸ŪŵƹƛŇƣŁŇŪĹ

¯Ğó͸�ƹĐśƱŁŵƛŪ͸͟͸-ǑĞŪƣ͸ƣśŇŪ͸ƱŵŪĞ͈͸ŁĞşƘƣ͸ĸóėĞ͸ƣƱƛĞƱĐŁ͸Ũóƛśƣ͈͸ƛĞėƹĐĞ͸ǨŪĞ͸şŇŪĞƣ͸óŪė͸ǒƛŇŪśşĞƣ

�ƛóŪďĞƛƛǘ͸͟͸FŇƛŨƣ͸óŪė͸ƱŇĹŁƱĞŪƣ͸ƣśŇŪ͈͸ŇŨƘƛŵǑĞƣ͸ĞşóƣƱŇĐŇƱǘ͈͸ĸóėĞƣ͸óĹĞ͸ƣƘŵƱƣ

§ŵƣĞŁŇƘ͸͟͸tŇĐƛŵ͟ĞǗĸŵşŇóƱŇŵŪ͈͸ďƛŇĹŁƱĞŪŇŪĹ͈͸óŇėƣ͸ŇŪ͸ŁĞóşŇŪĹ͸óŪė͸ƛĞƣƱŵƛóƱŇŵŪ

¤ŵŨĞĹƛóŪóƱĞ͸͟͸%ĞƱŵǗŇǨĞƣ͸ƣśŇŪ͈͸ƘƛŵƱĞĐƱƣ͸óĹóŇŪƣƱ͸ÄÜ͸ėóŨóĹĞ͈͸ƣƹƘƘŵƛƱƣ͸ĐĞşşƹşóƛ͸ƛĞĹĞŪĞƛóƱŇŵŪ

§óƣƘďĞƛƛǘ͸͟͸¤ƛŵƱĞĐƱƣ͸ƱŁĞ͸ƣśŇŪͬƣ͸ďóƛƛŇĞƛ͈͸şŵĐśƣ͸ŇŪ͸ŨŵŇƣƱƹƛĞ͈͸ŨŵŇƣƱƹƛŇǢŇŪĹ͈͸ĐŵŨďóƱƣ͸óĹĞ͸ĐŵŪĐĞƛŪƣ

�óŵďóď͸͟͸¯ŵĸƱĞŪŇŪĹ͈͸ƣŵŵƱŁĞƣ͸ƣśŇŪ͈͸ŁĞóşƣ͸ėƛǘ͸óŪė͸ĐƛóĐśĞė͸ƣśŇŪ͈͸óŪƱŇ͟ŇŪǩóŨŨóƱŵƛǘ

GƛóƘĞĸƛƹŇƱ͸͟͸¯ŨŵŵƱŁĞƣ͸ƣśŇŪ͸ƣƹƛĸóĐĞ͈͸ďƛŇĹŁƱĞŪŇŪĹ͈͸ďƛŇĹŁƱĞŪ͸ėóƛś͸ƣƘŵƱƣ

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



 ăłá×ŎăĦğņ

%ŇƣƘĞŪƣĞ͸ŇŪƱŵ͸ŁóŪėƣ͸óŪė͸óƘƘşǘ͸ǒŁĞƛĞ͸ŪĞĞėĞė͇͸�óŪ͸ďĞ͸ƹƣĞė͸óşŵŪĞ͸ŵƛ͸ƘóŇƛĞė͸ǒŇƱŁ͸ó͸ďŵėǘ͸şŵƱŇŵŪ
ĸŵƛ͸ĞǗƱƛó͸ŁǘėƛóƱŇŵŪ͈͸ƣŵĸƱĞŪŇŪĹ͈͸óŪė͸ƣśŇŪ͟ďóƛƛŇĞƛ͸ƘƛŵƱĞĐƱŇŵŪ͇

Eğ÷łáÝăáğŎņ

9LWLV�9LQLIHUD��*UDSHVHHG��2LO
��&DSU\OLF�&DSULF�7ULJO\FHULGH��)UDFWLRQDWHG�&RFRQXW��2LO
��2SXQWLD�)LFXV�,QGLFD��3ULFNO\
3HDU��6HHG�2LO
��2SXQWLD�)LFXV�,QGLFD��3ULFNO\�3HDU��)HUPHQW�)LOWUDWH
��5RVD�&DQLQD��5RVHKLS��6HHG�2LO
�
6LPPRQGVLD�&KLQHQVLV��-RMRED��2LO
��9DFFLQLXP�0DFURFDUSRQ��&UDQEHUU\��2LO
��2OHD�(XURSDHD��2OLYH��2LO
��3HUVHD
*UDWLVVLPD��$YRFDGR��2LO
��+HOLDQWKXV�$QQXXV��6XQIORZHU��2LO
��$GDQVRQLD�'LJLWDWD��%DREDE��2LO
��+LSSRSKDH
5KDPQRLGHV��6HD�%XFNWKRUQ��2LO
��3XQLFD�*UDQDWXP��3RPHJUDQDWH��2LO
��'DXFXV�&DURWD�6DWLYD��&DUURW��5RRW
([WUDFW��'DXFXV�&DURWD�6DWLYD��&DUURW��6HHG�2LO��$VFRUE\O�3DOPLWDWH��%HWD�&DURWHQH��5XEXV�,GDHXV��5DVSEHUU\�
6HHG�2LO
��0HGLFDJR�6DWLYD��$OIDOID��([WUDFW
��2HQRWKHUD�%LHQQLV��(YHQLQJ�3ULPURVH��2LO
��7RFRSKHURO��9LWDPLQ�(���
/DYDQGXOD�$QJXVWLIROLD��/DYHQGHU��2LO
��/DYDQGXOD�+\EULGD��/DYDQGLQ��2LO
��&LWUXV�6LQHQVLV��2UDQJH�
�2LO��&LWUXV
3DUDGLVL��*UDSHIUXLW��2LO
��&LWUXV��/HPRQ��3HHO�2LO
��-DVPLQXP�*UDQGLIORUXP��-DVPLQH��2LO��
2UJDQLF�2UJDQLFDOO\
*URZQ

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



��(](�ɹ8$�]$^�E�ɹ}�d ���ɹ�}$�ɹ�A$$�

�Ňŵ§óėŇóŪĐĞ͸�ŵėǘ͸ÝóƣŁ jóƹŪĐŁĞė͸vŵǑĞŨďĞƛ͸͈̃́͸̃́̃̃

7KH�%LR5DGLDQFH�%RG\�:DVK�LV�D�IRDPLQJ�FOHDQVHU�WKDW�LV
SDFNHG�ZLWK�ERWDQLFDOV�WR�KHOS�GHWR[��K\GUDWH��DQG�EULJKWHQ�WKH
VNLQ��%LRDFWLYHV�IURP�ZKROH�SODQW�GDQGHOLRQ�IHUPHQW�GHOLYHU
FDOPLQJ�DQG�DQWL�LQIODPPDWRU\�SURSHUWLHV�ZKLOH�KHOSLQJ�WR
EDODQFH�DQG�PDLQWDLQ�D�KHDOWK\�VNLQ�PLFURELRPH��%RWDQLFDOV�OLNH
FXFXPEHU��DORH�YHUD��DQG�VHD�NHOS�ZLOO�HQULFK�\RXU�VNLQ�LQ
K\GUDWLRQ�ZKLOH�UHOD[LQJ�\RX�ZLWK�WKH�VFHQW�RI�OHPRQ�DQG�VDJH�

͒͸¯ƹĹóƛĐóŪĞ͸¤şóŪƱ͟�óƣĞė͸¤óĐśóĹŇŪĹ

8$����$ ɹ}A¬�d8$�]$^�ɹ�^ ɹ�Ed���E¥$ɹ�d��^E��Wɹ�$^$8E��

ėóŪėĞşŇŵŪ͸ǩŵǒĞƛ͸͟͸óŪƱŇŵǗŇėóŪƱ͸ƛŇĐŁ

ėóŪėĞşŇŵŪ͸şĞóĸ͸͟͸óŪƱŇ͟ŇŪǩóŨŨóƱŵƛǘ

ėóŪėĞşŇŵŪ͸ƛŵŵƱ͸͟͸ėĞƱŵǗŇĸǘŇŪĹ

şĞŨŵŪ͸͟͸ďƛŇĹŁƱĞŪŇŪĹ

ƣĞó͸śĞşƘ͸͟͸ƹşƱƛó͸ŨŵŇƣƱƹƛŇǢŇŪĹ

ĐƹĐƹŨďĞƛ͸͟͸ĐóşŨŇŪĹ͸óŪė͸ƣŵŵƱŁŇŪĹ

͟ �§UGO½-vUvG͈͸Oã%§�½UvG͈͸�v%͸��j�v�UvG͸��½�vU��j¯
͟ ��jtUvG͸ό͸�v½U͟͸UvFj�tt�½�§ã͸�U���½UÜ-¯͸F§�t͸%�v%-jU�v
͟ O-j¤¯͸t�Uv½�Uv͸�͸O-�j½Oã͸¯gUv͸tU�§��U�t-
͟ -v§U�O-%͸ÝU½O͸Oã%§�½UvG͸��½�vU��j¯͸jUg-͸�Ä�Ät�-§͈͸�j�-͸ό͸¯-�͸g-j¤

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



�ǑŵŇė͸ĞǗƱƛĞŨĞ͸ƱĞŨƘĞƛóƱƹƛĞƣ͇͸tóŪƹĸóĐƱƹƛŇŪĹ͈͸ďŵƱƱşŇŪĹ͈͸óŪė͸ƣŁŇƘƘŇŪĹ͸Ňƣ͸óşş͸ėŵŪĞ͸ŇŪ͟ŁŵƹƣĞ͇

Eğ÷łáÝăáğŎņ

:DWHU�$TXD��6RGLXP�&RFRDPSKRDFHWDWH���*O\FHULQ���/DXU\O�*OXFRVLGH���6RGLXP�&RFR\O�*OXWDPDWH���6RGLXP�/DXU\O
*OXFRVH�&DUER[\ODWH���$FU\ODWHV�&������$ON\O�$FU\ODWH�&URVVSRO\PHU��7DUD[DFXP�2IILFLQDOH��'DQGHOLRQ�
5RRW�/HDI�)ORZHU�)HUPHQW�)LOWUDWH
��$ORH�%DUEDGHQVLV��$ORH�9HUD��-XLFH
��&RFR�*OXFRVLGH��&KDPRPLOOD�5HFXWLWD
�&KDPRPLOH��)ORZHU�([WUDFW
��&DOHQGXOD�2IILFLQDOLV��0DULJROG��)ORZHU�([WUDFW
������+H[DQHGLRO��&DSU\O\O�*O\FRO��
6RGLXP�+\GUR[LGH��$VFRSK\OOXP�1RGRVXP��6HD�.HOS��([WUDFW
��&XFXPLV�6DWLYXV��&XFXPEHU��([WUDFW
��&DPHOOLD
6LQHQVLV��*UHHQ�7HD��([WUDFW
��&LWULF�$FLG��&LWUXV��/HPRQ��3HHO�2LO
��&LWUXV�6LQHQVLV��2UDQJH��2LO
��6DOYLD�2IILFLQDOLV
�6DJH��2LO
��
2UJDQLF�2UJDQLFDOO\�*URZQ��1DWXUDO�3ODQW�'HULYHG

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



��(](�ɹ8$�]$^�E�ɹ}�d ���ɹ�}$�ɹ�A$$�

�ŇŵóĐƱŇǑĞ͸�ŵėǘ͸jŵƱŇŵŪ jóƹŪĐŁĞė͸vŵǑĞŨďĞƛ͸͈̃́͸̃́̃̃

7KH�%LRDFWLYH�%RG\�/RWLRQ�LV�D�PXOWL�FRUUHFWLRQDO�FUHDP
GHVLJQHG�WR�GHOLYHU�EHQHILWV�IURP�RLO�DQG�ZDWHU�VROXEOH
SK\WRQXWULHQWV��7KLV�QRXULVKLQJ�ERG\�ORWLRQ�LV�SDFNHG�ZLWK
PRLVWXUL]LQJ��DJH�GHI\LQJ��DQG�SURWHFWLQJ�ERWDQLFDOV�DORQJVLGH
ELRDFWLYH�PHWDEROLWHV�IURP�UHLVKL��VKLLWDNH��VQRZ�DQG�FKDJD
PXVKURRP�IHUPHQW��(QULFKHG�ZLWK����SRZHUIXO�ERWDQLFDOV��WKLV
SURGXFW�ZLOO�KHOS�WR�EULJKWHQ��VRRWKH��DQG�SURWHFW�FROODJHQ�DQG
HODVWLQ�LQ�WKH�VNLQ�ZKLOH�SURYLGLQJ�DQWL�LQIODPPDWRU\�DQG
DQWLR[LGDQW�EHQHILWV�ZLWK�HYHU\�XVH�

͒͸¯ƹĹóƛĐóŪĞ͸¤şóŪƱ͟�óƣĞė͸¤óĐśóĹŇŪĹ

8$����$ ɹ}A¬�d8$�]$^�ɹ�^ ɹ�Ed���E¥$ɹ�d��^E��Wɹ�$^$8E��

ĐŁóĹó͸ŨƹƣŁƛŵŵŨ͸͟͸óŪƱŇ͟ŇŪǩóŨŨóƱŵƛǘ

ŁŇďŇƣĐƹƣ͸͟͸ďƛŇĹŁƱĞŪŇŪĹ

ƣŪŵǒ͸ŨƹƣŁƛŵŵŨ͸͟͸ƣŨŵŵƱŁƣ͸ό͸ŁǘėƛóƱĞƣ

óƘƘşĞ͸͟͸óŪƱŇŵǗŇėóŪƱ͸ƛŇĐŁ

ƣŁŇŇƱóśĞ͸ŨƹƣŁƛŵŵŨ͸͟͸ƘƛŵƱĞĐƱƣ͸ƣśŇŪ͸ĞşóƣƱŇĐŇƱǘ

ėóŇśŵŪ͸ƛóėŇƣŁ͸͟͸ƹşƱƛó͸ŨŵŇƣƱƹƛŇǢŇŪĹ

ƛĞŇƣŁŇ͸ŨƹƣŁƛŵŵŨ͸͟͸ĸŵƛƱŇǨĞƣ͸ƣśŇŪ͸ďóƛƛŇĞƛ

ďƛŵĐĐŵşŇ͸͟͸ƹǑ͸ėóŨóĹĞ͸ĐŵŪƱƛŵş

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



͟ t�U¯½Ä§UíUvG͈͸�G-͟%-FãUvG͈͸�v%͸¤§�½-�½UvG͸��½�vU��j¯
͟ �v½U͟�GUvG͸ό͸�v½U͟͸UvFj�tt�½�§ã͸�U���½UÜ-¯͸F§�t͸tÄ¯O§��t
͟ O-j¤¯͸¤§�½-�½͸ό͸F�§½UFã͸½O-͸¯gUv͸��§§U-§
͟ -v§U�O-%͸ÝU½O͸��½�vU��j¯͸jUg-͸OU�U¯�Ä¯͈͸�¤¤j-͸ό͸e�e���

�ǑŵŇė͸ĞǗƱƛĞŨĞ͸ƱĞŨƘĞƛóƱƹƛĞƣ͇͸tóŪƹĸóĐƱƹƛŇŪĹ͈͸ďŵƱƱşŇŪĹ͈͸óŪė͸ƣŁŇƘƘŇŪĹ͸Ňƣ͸óşş͸ėŵŪĞ͸ŇŪ͟ŁŵƹƣĞ͇

Eğ÷łáÝăáğŎņ

:DWHU��&DSU\OLF�&DSULF�7ULJO\FHULGH���*O\FHU\O�6WHDUDWH���&HWHDU\O�$OFRKRO���6RGLXP�6WHDUR\O�/DFW\ODWH��
3URSDQHGLRO���9LWLV�9LQLIHUD��*UDSHVHHG��2LO
��6RGLXP�$FU\ODWH��6RGLXP�$FU\OR\OGLPHWK\O�7DXUDWH�&RSRO\PHU��&�����
$ONDQH���3RO\JO\FHU\O���/DXUDWH���3RO\JO\FHULQ�����6TXDODQH���,QRQRWXV�2EOLTXXV��&KDJD��)HUPHQW�)LOWUDWH
�
*DQRGHUPD�/XFLGXP��5HLVKL��)HUPHQW�)LOWUDWH
��/HQWLQXV�(GRGHV��6KLLWDNH��)HUPHQW�)LOWUDWH
��7UHPHOOD�)XFLIRUPLV
�6QRZ��)HUPHQW�)LOWUDWH
��6LPPRQGVLD�&KLQHQVLV��-RMRED��2LO
��5DSKDQXV�6DWLYXV��'DLNRQ�5DGLVK��([WUDFW
��3\UXV
0DOXV��$SSOH��([WUDFW
��+LELVFXV�)ORZHU�([WUDFW��$ORH�%DUEDGHQVLV�-XLFH
������+H[DQHGLRO��&DSU\O\O�*O\FRO���%UDVVLFD
2OHUDFHD�,WDOLFD��%URFFROL��2LO
��;DQWKDQ�*XP���=LQJLEHU�2IILFLQDOH��*LQJHU��2LO
��2FW\OGRGHFDQRO���&DQGHOLOOD�&HUD��
*O\FHULQ���7RFRSKHURO��9LWDPLQ�(���&KDPRPLOOD�5HFXWLWD��&KDPRPLOH��)ORZHU�([WUDFW
��6\PSK\WXP�2IILFLQDOH
�&RPIUH\��5RRW�([WUDFW
��&DQDQJD�2GRUDWD��<ODQJ�<ODQJ��2LO
��&LWUXV�6LQHQVLV��2UDQJH��2LO
��3ROLDQWKHV�7XEHURVD
�7XEHURVH��2LO��(WK\OKH[\OJO\FHULQ��
2UJDQLF�2UJDQLFDOO\�*URZQ��1DWXUDO�3ODQW�'HULYHG

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



��(](�ɹ8$�]$^�E�ɹ}�d ���ɹ�}$�ɹ�A$$�

�ƛǘŵƱŁĞƛóƘǘ͸FóĐŇóş͸§ŵşşĞƛ jóƹŪĐŁĞė͸FĞďƛƹóƛǘ͸͈̂́͸̃́̃̃

7KH�&U\RWKHUDS\�)DFLDO�5ROOHU�LV�FUDIWHG�IURP�����
VWDLQOHVV�VWHHO�WKDW�LV�VHOI�FRROLQJ��DQWL�EDFWHULDO��DQG
DVVLVWV�LQ�FRPSOH[LRQ�ERRVWLQJ�EHQHILWV��+DUQHVVLQJ
WKH�SRZHU�RI�FROG�WHPSHUDWXUHV��WKLV�GXDO�HQGHG�UROOHU
KHOSV�WR�GH�SXII��GHWR[LI\��WLJKWHQ��VFXOSW��ERRVW
FROODJHQ��DQG�HQKDQFH�WKH�RYHUDOO�DSSHDUDQFH�RI�\RXU
VNLQ�IRU�D�PRUH�UDGLDQW�FRPSOH[LRQ��7KLV�LV�EHVW�XVHG
DIWHU�DSSOLFDWLRQ�RI�RXU�6XSHU�%LRDFWLYH�)DFH�6HUXP
DQG�0XOWLSRWHQW�5HJHQHUDWLYH�1LJKW�&UHDP�IRU
LQFUHDVHG�DEVRUSWLRQ�RI�SURGXFWV�LQWR�WKH�VNLQ�

���E^W$��ɹ��$$Wɹ�^ ɹ8��E�Wɹ�dWW$�ɹ�$^$8E��

͟͸UŪĐƛĞóƣĞƣ͸ĐŇƛĐƹşóƱŇŵŪ͸ĸŵƛ͸ó͸͸ďƛŇĹŁƱĞƛ͸ĐŵŨƘşĞǗŇŵŪ

͟͸�ŵŪƱŵƹƛƣ͸ƱŁĞ͸ĸóĐĞ͈͸ĐŁĞĞśďŵŪĞƣ͈͸óŪė͸ŘóǒşŇŪĞ

͟͸%ĞĐƛĞóƣĞƣ͸ƘƹĸǨŪĞƣƣ

͟͸%ŇƣƱƛŇďƹƱĞƣ͸ƘƛŵėƹĐƱƣ͸ĸŵƛ͸ĸóƣƱĞƛ͸óŪė͸ėĞĞƘĞƛ͸óďƣŵƛƘƱŇŵŪ͸ŇŪƱŵ͸ƱŁĞ͸ƣśŇŪ

͟͸�ŵŵşƣ͈͸ƣŵŵƱŁĞƣ͈͸óŪė͸ƱŇĹŁƱĞŪƣ͸ƣśŇŪ͸óŪė͸ƘŵƛĞƣ

͟͸¯ƱŇŨƹşóƱĞƣ͸şǘŨƘŁóƱŇĐ͸ėƛóŇŪóĹĞ͸óŪė͸ǩƹƣŁĞƣ͸ƱŵǗŇŪƣ͸ĸƛŵŨ͸ƱŁĞ͸ƣśŇŪ

͟͸¯Ğşĸ͸ĐŵŵşŇŪĹ͸óŪė͸ƘƛŵşŵŪĹĞė͸Đŵŵş͸ƱĞŨƘĞƛóƱƹƛĞ͸ǒŁĞŪ͸śĞƘƱ͸ƛĞĸƛŇĹĞƛóƱĞė

͟͸�ŪƱŇ͟ďóĐƱĞƛŇóş͸óŪė͸ŪŵŪ͟Ƙŵƛŵƹƣ͸ƣƹƛĸóĐĞ͈͸ƘƛĞǑĞŪƱŇŪĹ͸ƱŁĞ͸ĹƛŵǒƱŁ͸ŵĸ͸ďóĐƱĞƛŇó

͟͸tŵƛĞ͸ėƹƛóďşĞ͸ƱŁóŪ͸ƱƛóėŇƱŇŵŪóş͸ƛŵşşĞƛƣ

�§2t2¯͸F-§t-v½U¯͸Ňƣ͸ó͸ƛĞĹ͇͸ƱƛóėĞŨóƛś͸ŵĸ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸Ϗ͸�ƛĞŨĞƣ͸FĞƛŨĞŪƱŇƣ͈͸UŪĐ͇͸̃́̃́



˲

ʴ˥˘ˠ˘˦�ʹ˘˥ˠ˘ˡ˧˜˦ʟ�ʼˡ˖ʡ˲ ˲
ʥʫʪʫʣ�˂˟˗�ˇˢ˪ˡ�ʹ˥ˢˡ˧�ˆ˧ʡ�ˆ˨˜˧˘�ʵʠʤʤ˲
ˇ˘ˠ˘˖˨˟˔ʟ�ʶʴ�ʬʥʨʬʣ�ʛʬʨʤʜ�ʦʫʪʠʧʫʣʬ˲
˲

˲
ʴ˅̜ˀ̜ˆ�ʹʸ˅ˀʸˁˇʼˆ�˃˅˂ʷˈʶˇ�ˆ˃ʸʶ�ˆʻʸʸˇ˲˲

˲

˃˔˧˛ˢʷ˘˙˘ˡ˦˘�ʼˠˠ˨ˡ˘�ʵˢˢ˦˧���ʠ�ʤʣˠʿ��������������ʿʴˈˁʶʻʸʷ�ˁ˂ˉʸˀʵʸ˅�ʤʧʟ�ʥʣʥʣ˲
˲

ˇ˛˘�˃˔˧˛ˢʷ˘˙˘ˡ˦˘�ʼˠˠ˨ˡ˘�ʵˢˢ˦˧�˜˦�˔ˡ�˘˦˦˘ˡ˧˜˔˟�ˢ˜˟˲
˥ˢ˟˟ʠˢˡ�˗˘˦˜˚ˡ˘˗�˧ˢ�˗˘˟˜˩˘˥�˖˟˔˥˜˧ˬʟ�˔ˡ˧˜ʠ˜ˡ˙˟˔ˠˠ˔˧ˢ˥ˬʟ˲
˔ˡ˗�˥˘˦ˣ˜˥˔˧ˢ˥ˬ�˦˨ˣˣˢ˥˧�˙ˢ˥�˔ˡ�ˢ˩˘˥˔˟˟�˜ˠˠ˨ˡ˘�˦ˬ˦˧˘ˠ˲
˕ˢˢ˦˧ʡ�ʹˢ˥ˠ˨˟˔˧˘˗�˪˜˧˛�˔�˕˟˘ˡ˗�ˢ˙�˜ˠˠ˨ˡ˘�˕ˢˢ˦˧˜ˡ˚˲
˕ˢ˧˔ˡ˜˖˔˟˦�˔ˡ˗�˕˜ˢ˔˖˧˜˩˘�ˠ˘˧˔˕ˢ˟˜˧˘˦�˙˥ˢˠ�ʾˢ˥˘˔ˡ�˥˘˗˲
˚˜ˡ˦˘ˡ˚�˙˘˥ˠ˘ˡ˧ʟ�˧˛˜˦�ˣ˥ˢ˗˨˖˧�˜˦�ˣ˔˖˞˘˗�˪˜˧˛˲
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