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Abstract
eI`�Y]f`HULa`T�Y[�UILT�Z`T`JZHI�g`Z`� !"�UY�TUNP\�UI`�S`G`ZJK�HYGU`hUT�Y[�ZLTi�JPQLGLTUZJULYG�Y[�LGTNZJGH`�

]NTLG`TTE� *"�UY�TUNP\�UI`�TNOOYZULGS�[JHUYZT�Y[�UI`�ZLTi�JPQLGLTUZJULYG�Y[�LGTNZJGH`�]NTLG`TT�JHHYZPLGS�UY�UI`�MILKYTYOI\�
Y[�CN[jHL`GH\�_HYGYQ\�JGP� 1"�UY�TUNP\�UI`�JOOZYJHI`T�UY�UI`�ZLTi�JPQLGLTUZJULYG�LG�LGTNZJGH`�]NTLG`TT�JHHYZPLGS�UY�
UI`�MILKYTYOI\�Y[�CN[jHL`GH\�_HYGYQ\k�eI`�Q`UIYPYKYS\�Y[�UILT�Z`T`JZHI�gJT�UI`�QLh`P�Z`T`JZHI�Q`UIYP�JOOK\LGS� 
UI`�lNJKLUJULa`�Z`T`JZHI�JT�UI`�OZLGHLOJK�Q`UIYP�JGP�TNOOYZU`P�]\�UI`�lNJGULUJULa`�Z`T`JZHIk�eI`�lNJKLUJULa`�Z`T`JZHI�
HYKK`HU`P�PJUJ�[ZYQ�!;�i`\�LG[YZQJGUTE�ONZOYT`[NKK\�T`K`HU`P�[ZYQ�?�SZYNOT�Y[�`hO`ZUTk�eI`�UYYK�NT`P�UY�HYKK`HU�PJUJ�
g`Z`�TUZNHUNZ`P�LGmP`OUImLGU`ZaL`gE�HYKK`HULGS�PJUJ�]\�[JH`mUYm[JH`�LGU`ZaL`gLGS�JGP�JGJK\nLGS�PJUJ�]\�P`THZLOULa`�
LGU`ZOZ`UJULYGk�^T� [YZ� UI`�lNJGULUJULa`� Z`T`JZHI�Q`UIYPE�PJUJ�g`Z`�HYKK`HU`P�]\�lN`TULYGGJLZ`T� [ZYQ�*@@�TJQOK`T�
gIY�g`Z`�UI`�TUJ[[�LG�QJGJS`Q`GU�K`a`K�Y[�LGTNZJGH`�HYQOJGL`Tk�eI`�PJUJ�g`Z`�NULKLn`P�]\�UI`�P`THZLOULa`�TUJULTULHT� 
oLGPLGST�g`Z`�JT�[YKKYgTp� !"�q`G`ZJK�HYGU`hU�Y[�ZLTi�JPQLGLTUZJULYG�Y[�LGTNZJGH`�]NTLG`TT�HYGTLTUT�Y[�HJNT`�Y[�ZLTiE�
U\O`�Y[�ZLTiE�JGP�ZLTi�JPQLGLTUZJULYG�OZYH`PNZ`� *"�oJHUYZT�J[[`HULGS�UI`�ZLTi�JPQLGLTUZJULYG�Y[�LGTNZJGH`�]NTLG`TT�
JHHYZPLGS�UY�UI`�MILKYTYOI\�Y[�CN[jHL`GH\�_HYGYQ\�JGP�UI`�HYGH`OU�Y[�ABCBE�]YUI�HYLGHLP`P�gLUI�̀ JHI�YUI`Z�JGP� 1"�
UI`�JOOZYJHI`T�UY�UI`�ZLTi�JPQLGLTUZJULYG�Y[�LGTNZJGH`�]NTLG`TT�JHHYZPLGS�UY�UI`�MILKYTYOI\�Y[�CN[jHL`GH\�_HYGYQ\E� 
UI`�QJGJS`Q`GU�Y[�UI`�YZSJGLnJULYG�IJP�LQOYZUJGU�ZYK`T�LG�UI`�JPQLGLTUZJULYGE�TUJZULGS�[ZYQ�UI`�YZSJGLnJULYG�OYKLH\�
T`UULGSE�P`U`ZQLGLGS�UI`�YZSJGLnJULYG�TUZNHUNZ`E�ZLTi�JPQLGLTUZJULYG�T\TU`QE�LGU`ZGJK�HYGUZYK�JGP�QYGLUYZLGS�T\TU`Q�
JHHYZPLGS�UY�ABCB�HYGH`OU�JGP�UI`�MILKYTYOI\�Y[�CN[jHL`GH\�_HYGYQ\k

Keywords:�ZLTi�JPQLGLTUZJULYGE�LGTNZJGH`E�OILKYTYOI\�Y[�TN[jHL`GH\�`HYGYQ\
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