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Abstract
;bf(�Mn[lmZgmbZm^�ma^�nl^�h_�eb`am�^qihlnk^�Zl�iarlbhma^kZi^nmb\�f^mah]l�h_�khhm�\ZgZe�mk^Zmf^gm(
GZm^kbZel�Zg]�f^mah]l(�@hk�ma^�lmn]r&�3-�anfZg�m^^ma�p^k^�mZd^g&�Zee�m^^ma�p^k^�]bob]^]�bgmh�-�̀ khnil�h_�-+�lZfie^l(�

Iimb\Ze�fb\khl\hir�pZl�nl^]�Zl�ma^�fZbg�k^l^Zk\a�f^mah](
L^lneml(� Na^�^__^\m� h_� eZl^k� kZ]bZmbhg�hg�[bheh`b\Ze� lmkn\mnk^l�]^i^g]l�hg� ma^�pZo^e^g`ma�h_� ma^�^g^k`r�^fbmm^]�

[r� ma^� eZl^k&� ma^�^g^k`r�]^glbmr� h_� ma^�[^Zf&�Zg]� ma^� m^fihkZe� \aZkZ\m^kblmb\l�h_� ma^�[^Zf�^g^k`r(� Na^�ikh\^ll^l�



11

Volume 18, no. 3/2020

ÅǏǏáǊÝǌÛǉãàï���0@FBKQFȎ@�OBPB>O@EBP 11

Volume 18, 03/2020

ÅǏǏáǊÝǌÛǉãàǊ���0@FBKQFȎ@�OBPB>O@EBP

maZm�\Zg�h\\nk� bg� mabl�\Zl^�Zk^� k^ɕ^\mbhg&�Z[lhkimbhg&�l\Zmm^kbg`�Zg]� mkZglfbllbhg(�Na^� bgm^kZ\mbhg�h_� eZl^k� eb`am�Zg]�
mblln^l�h\\nkl�pbma�himb\Ze�ikhqbfbmr�[^mp^^g�ma^f(�Nabl�bgm^kZ\mbhg�bl�li^\bɔ\�Zg]�l^e^\mbo^&�[Zl^]�hg�Z[lhkimbhg�Zg]�
]b__nlbhg(�Na^�lfZee^k�ma^�ZiikhZ\a&�ma^�fhk^�eb`am�pbee�[^�k^ɕ^\m^]�hk�mkZglfbmm^](
=hg\enlbhgl(�=nkk^gmer&� bg�^g]h]hgmb\l&�]bh]^� eZl^kl�Zk^� ma^�[^lm�lrlm^fl� _hk�]blbg_^\mbg`� ma^� khhm�\ZgZe�lrlm^f�

]n^�mh�ma^bk�Z[bebmr�mh�i^g^mkZm^�ma^�]^gmbgZe�mn[ne^l(�Na^�himb\Ze�ikhqbfbmr�h_�ma^bk�pZo^e^g`mal�mh�[Z\m^kbZ�e^Z]l�mh�ma^�
]^lmkn\mbhg�h_�ma^�eZmm^k�]n^�mh�ma^�iahmh'ma^kfZe�^__^\m(

E^rphk]l4�iarlb\Ze�f^mah]l�h_�mk^Zmf^gm5�lahkm'pZo^�nemkZ'obhe^m�kZ]bZmbhg5�eZl^k�m^\agheh`b^l5�Zgmbfb\kh[bZe�^__^\m(

L^\^bo^]4�*.(*2(,*,*5�k^obl^]4�+*(*3(,*,*5�Z\\^im^]4�++(*3(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�;(P(�FZkbgldZrZ&�;(P(�Snkd^ob\a&�C(>(�Olagbmldr&�P(;(�EkZo\a^gdh&P(@(GbdaZe\a^gdh&�;(P(�GbdaZe\a^gdh&�
;(P(� Ma\a^`eho&� ;(� >(� M^f^gho(� Jarlbhma^kZi^nmb\� f^mah]l� h_� ikh\^llbg`� khhm� \aZgg^el� pbma� Ziieb\Zmbhg� h_� eb`am�
^qihlnk^�bg�]^gmblmkr(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2"-#4+*'+.(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'+*'+.(
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ƭƺƷƱƱ�ǃƬƽƾƺ�ƴƽƻƺƷǈƳƿƱƸǇƸƴ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ǋƮƷǋǊƾƽǋ�
ƷƬƳƱƼƹƺƱ�ƴ�ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ�ƴƳƷƿǃƱƹƴƱ�U+&,W(
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ƟƬƶƴƱ� ưƺƽƾƺƴƹƽƾƮƬ� ƷƬƳƱƼƬ&� ƶƬƶ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ&� ƭƱƳ-
ƺƻƬƽƹƺƽƾǈ&�ƾƺǃƹƺƽƾǈ&�ƸƴƹƴƸƬƷǈƹƺƱ�ƶƺƷƴǃƱƽƾƮƺ�ƺƽƷƺƲ-
ƹƱƹƴƵ&�ƿƸƱƹǈǄƱƹƴƱ�ǀƬƼƸƬƶƺƷƺƯƴǃƱƽƶƺƯƺ�ƮƺƳưƱƵƽƾƮƴǋ�
ƭƱƽƽƻƺƼƹǇ&� ưƺƶƬƳƬƹǇ� ƹƬ� ƻƼƬƶƾƴƶƱ&� ƺƾƮƱǃƬǊƾ� ƮƽƱƸ�
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ƷƱǃƱƹƴƱ&�ƽƺƶƼƬƾƴƾǈ�ƽƼƺƶƴ�ƷƱǃƱƹƴǋ&�ƽƺƳưƬƾǈ�ƭƺƷƱƱ�ƶƺƸ-
ǀƺƼƾƹǇƱ� ƿƽƷƺƮƴǋ� ƹƬ� ƻƼƴƱƸƱ&� Ƭ� ƽƷƱưƺƮƬƾƱƷǈƹƺ� ƻƺƮǇ-
ƽƴƾǈ�ƶƬǃƱƽƾƮƺ�ƲƴƳƹƴ�ƮƼƬǃƬ�ƽƾƺƸƬƾƺƷƺƯƬ�ƴ�ƻƬǂƴƱƹƾƬ�U0W(
ƘƬƳƱƼƹƺƱ�ƴƳƷƿǃƱƹƴƱ�ƿƸƱƹǈǄƬƱƾ�ƮƺƽƻƬƷƱƹƴƱ�ƾƶƬƹƱƵ&�

ƽƾƴƸƿƷƴƼƿƱƾ� ƴǁ� ƼƱƯƱƹƱƼƬǂƴǊ� ƴ� ƿƽƶƺƼǋƱƾ� ƻƼƺǂƱƽƽ� ƳƬ-
ƲƴƮƷƱƹƴǋ�U1W(�ƖƽƻƺƷǈƳƺƮƬƹƴƱ�ƷƬƳƱƼƬ�ƻƼƴ�ƳƬƭƺƷƱƮƬƹƴ-
ǋǁ�ƻƬƼƺưƺƹƾƬ&�ƻƱƼƴƴƸƻƷƬƹƾƴƾƬǁ&�ƸƿƶƺƳƴƾƬǁ&�ƺƽƺƭƱƹƹƺ�
ƹƬ�ƼƬƹƹƴǁ�ƽƾƬưƴǋǁ&�ƻƺƳƮƺƷǋƱƾ�ƻƼƬƶƾƴǃƱƽƶƴ�ƻƺƷƹƺƽƾǈǊ�
ƴƽƶƷǊǃƴƾǈ� ƼƿǃƹƺƵ� ƶǊƼƱƾƬƲ� ƶƬƼƸƬƹƺƮ&� Ƭ� ƾƬƶƲƱ� ƳƹƬǃƴ-
ƾƱƷǈƹƺ�ƿƸƱƹǈǄƴƾǈ�ǋƮƷƱƹƴǋ�ƮƺƽƻƬƷƱƹƴǋ�ƳƬ�ƽǃƱƾ�ƽƾƱƼƴ-
ƷƴƳƬǂƴƴ� ƽƺƺƾƮƱƾƽƾƮƿǊǅƴǁ� ƿǃƬƽƾƶƺƮ� U2W(� ƞƮƺƵƽƾƮƺ� ƷƬ-
ƳƱƼƬ�ƽƾƴƸƿƷƴƼƺƮƬƾǈ�ƼƱƯƱƹƱƼƬǂƴǊ�ƴ�ƿƽƶƺƼǋƾǈ�ƻƼƺǂƱƽƽ�
ƮǇƳưƺƼƺƮƷƱƹƴǋ� ƿƽƻƱǄƹƺ� ƻƼƴƸƱƹǋƱƾƽǋ� ưƷǋ� ƷƱǃƱƹƴǋ�
ƯƱƼƻƱƽƬ&� ǋƳƮ&� ƬǀƾƺƳƹƺƯƺ� ƽƾƺƸƬƾƴƾƬ&� ƻƬƾƺƷƺƯƴǃƱƽƶƴǁ�
ƾƼƱǅƴƹ� Ʈ� ƿƯƺƷƶƬǁ� ƼƾƬ(� ƒƬƹƹǇƵ� ƸƱƾƺư� ƴƽƻƺƷǈƳƿƱƾƽǋ�
ưƷǋ� ƷƱǃƱƹƴǋ� ƷƱƵƶƺƻƷƬƶƴƴ&� ƶƼƬƽƹƺƯƺ� ƻƷƺƽƶƺƯƺ� ƷƴǄƬǋ&�
ƿưƬƷƱƹƴǋ�ǀƴƭƼƺƸ&�ƻƬƻƴƷƷƺƸ(�ƚƬ�ƶƷƱƾƺǃƹƺƸ�ƿƼƺƮƹƱ�ƷƬ-
ƳƱƼ�ƻƼƴƮƺưƴƾ�ƶ�ƴƽƻƬƼƱƹƴǊ�Ʋƴưƶƺƽƾƴ�Ʈ�ƻƺƮƼƱƲưƱƹƹǇǁ�
ƶƷƱƾƶƬǁ&�ƽƾƴƸƿƷƴƼƿƱƾ�ƴƸƸƿƹƴƾƱƾ�ƳưƺƼƺƮǇǁ�ƶƷƱƾƺƶ&�ƮǇ-
ƳǇƮƬǋ� ƭǇƽƾƼƺƱ� ƼƿƭǂƱƮƬƹƴƱ� ƴ� ƳƬƲƴƮƷƱƹƴƱ&� ƻƺƳƮƺƷǋƱƾ�

ƮƽƱƯƺ�ƷƴǄǈ�ƳƬ�ƹƱƽƶƺƷǈƶƺ�ƻƺƽƱǅƱƹƴƵ�ƴƳƭƬƮƴƾǈƽǋ�ƺƾ�ƳƬ-
ƭƺƷƱƮƬƹƴǋ(
Ɠƽƾǈ�ƸƹƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴƵ&�ƶƬƽƬǊǅƴǁƽǋ�ƻƼƴƸƱƹƱƹƴǋ�

ƷƬƳƱƼƹǇǁ� ƾƱǁƹƺƷƺƯƴƵ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƱ�
U-W(�ƛưƹƬƶƺ&�ƻƺǋƮƷƱƹƴƱ�ƹƺƮǇǁ�ưƬƹƹǇǁ&�ƽƮƴưƱƾƱƷǈƽƾƮƿƱƾ�
ƺ�ƾƺƸ&�ǃƾƺ�ƮƽƱ�ǉƾƴ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƺƽƾƬǊƾƽǋ�ƬƶƾƿƬƷǈƹǇ-
Ƹƴ&� Ƭ� ƷƱǃƱƹƴƱ� ƷƬƳƱƼƺƸ� ǋƮƷǋƱƾƽǋ� ƻƺƻƿƷǋƼƹǇƸ� ưƺƻƺƷ-
ƹƴƾƱƷǈƹǇƸ&�Ƭ�Ʈ�ƺƾưƱƷǈƹǇǁ�ƽƷƿǃƬǋǁ�ưƬƲƱ�ƬƷǈƾƱƼƹƬƾƴƮ-
ƹǇƸ� ƸƱƾƺưƺƸ� ƷƱǃƱƹƴǋ� U.&/W(� ƛưƹƴƸ� ƴƳ� ƹƬƻƼƬƮƷƱƹƴƵ�
ƷƬƳƱƼƹƺƵ�ƾƱƼƬƻƴƴ�ǋƮƷǋƱƾƽǋ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƱ�ƷƱǃƱƹƴƱ�
ƳƿƭƺƮ(� ƛƽƹƺƮƹƺƵ� ƻƼƴǃƴƹƺƵ� ƹƱƿưƬǃƹƺƯƺ� ǉƹưƺưƺƹƾƴǃƱ-
ƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ǋƮƷǋƱƾƽǋ�ƹƱưƺƽƾƬƾƺǃƹƬǋ�ƺƭƼƬƭƺƾƶƬ�ƶƺƼ-
ƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƺƾ�ƻƼƴƽƿƾƽƾƮƿǊǅƴǁ�ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ&�
ƴ&� ƶƬƶ� ƽƷƱưƽƾƮƴƱ&� ƻƺƮƾƺƼƹƬǋ� ƼƱƶƺƹƾƬƸƴƹƬǂƴǋ� ƶƬƹƬƷƬ(�
ƜƼƺƭƷƱƸǇ� ƹƱƶƬǃƱƽƾƮƱƹƹƺƵ� ƺƭƼƬƭƺƾƶƴ� ƶƬƹƬƷƬ� ƸƺƯƿƾ�
ƭǇƾǈ� ƽƮǋƳƬƹǇ� ƽƺ� ƽƷƺƲƹƺƵ� ƼƬƳƹƺƺƭƼƬƳƹƺƵ� ƬƹƬƾƺƸƴƱƵ�
ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ƴ� ƴǁ� ƺƾƮƱƾƮƷƱƹƴƵ(� ƞƷƺƲƹƬǋ� ƬƹƬƾƺ-
Ƹƴǋ� ƹƱ� ƻƺƳƮƺƷǋƱƾ� ƺƭƱƽƻƱǃƴƾǈ� ƹƱƺƭǁƺưƴƸǇƵ� ưƺƽƾƿƻ� ƴ�
ƿƽƷƺƮƴǋ�ưƷǋ�ƶƬǃƱƽƾƮƱƹƹƺƵ�ƭƴƺƸƱǁƬƹƴǃƱƽƶƺƵ�ƺƭƼƬƭƺƾ-
ƶƴ(� ƙƹƺƯƴƱ� ƿǃƱƹǇƱ� ƻƼƱưƷƬƯƬǊƾ� ƺƯƼƺƸƹƺƱ� ƸƹƺƲƱƽƾƮƺ�
ƹƺƮǇǁ�ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹǇǁ�ƻƼƱƻƬƼƬƾƺƮ�ưƷǋ�ƭƺƷƱƱ�ƶƬǃƱ-
ƽƾƮƱƹƹƺƵ�ưƱƳƴƹǀƱƶǂƴƴ&�ƺưƹƬƶƺ&�ƹƬ�ƹƬǄ�ƮƳƯƷǋư&�ưƷǋ�ƭƺ-
ƷƱƱ�ƻƺƷƹƺƵ�ưƱƳƴƹǀƱƶǂƴƴ�ƸƺƲƹƺ�ƴƽƻƺƷǈƳƺƮƬƾǈ�ƴƸƱƹƹƺ�
ǀƺƾƺưƴƹƬƸƴǃƱƽƶƿǊ� ƾƱƼƬƻƴǊ&� Ʈ� ƺƽƹƺƮƱ� ƶƺƾƺƼƺƵƷƱƲƴƾ�
ưƺƳƺƳƬƮƴƽƴƸƺƱ�ƮǇưƱƷƱƹƴƱ�ƾƱƻƷƬ(�ƩǀǀƱƶƾƴƮƹƺƽƾǈ�ƺƭ-
ƼƬƭƺƾƶƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƳƿƭƺƮ�ƽ�ƻƺƸƺǅǈǊ�ƽƮƱƾƺƮƺƯƺ�
ƮƺƳưƱƵƽƾƮƴǋ�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�ƴƳƿǃƱƹǇ�ƹƱưƺƽƾƬƾƺǃ-
ƹƺ&�ǃƾƺ�ƻƺƽƷƿƲƴƷƺ�ƺƽƹƺƮƬƹƴƱƸ�ưƷǋ�ƻƼƺƮƺưƴƸǇǁ�ƴƽƽƷƱ-
ưƺƮƬƹƴƵ(

ƣƔƙƩ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƛƭƺƽƹƺƮƬƾǈ� ƻƼƴƸƱƹƱƹƴƱ� ƽƮƱƾƺƮƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ� Ʈ�

ƶƬǃƱƽƾƮƱ� ǀƴƳƴƺƾƱƼƬƻƱƮƾƴǃƱƽƶƴǁ� ƸƱƾƺưƺƮ� ƺƭƼƬƭƺƾƶƴ�
ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƒƷǋ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƭǇƷƴ�ƮƳǋƾǇ3-�ǃƱƷƺƮƱǃƱƽƶƴǁ�ƳƿƭƬ&�

ƮƽƱ�ƳƿƭǇ�ƼƬƳưƱƷƱƹǇ�ƹƬ�-�ƯƼƿƻƻǇ�ƻƺ�-+�ƺƭƼƬƳǂƿ(�Ƒ�ƴƽ-
ƽƷƱưƺƮƬƹƴƴ�ƭǇƷƴ�ƴƽƻƺƷǈƳƺƮƬƹǇ�ƳƿƭƬ�ƼƬƳƷƴǃƹƺƵ�ƯƼƿƻ-
ƻƺƮƺƵ�ƻƼƴƹƬưƷƱƲƹƺƽƾƴ(�Ƒ�ƶƬǃƱƽƾƮƱ�ƺƽƹƺƮƹƺƯƺ�ƸƱƾƺưƬ�
ƴƽƽƷƱưƺƮƬƹƴǋ� ƴƽƻƺƷǈƳƺƮƬƷƬƽǈ� ƺƻƾƴǃƱƽƶƬǋ�ƸƴƶƼƺƽƶƺ-
ƻƴǋ(� ƑƽƱ� ƶƺƼƹƱƮǇƱ� ƶƬƹƬƷǇ� ƴƽƽƷƱưƿƱƸǇǁ� ƳƿƭƺƮ� ƺƭƼƬ-
ƭƬƾǇƮƬƷƴƽǈ�ƽƺƯƷƬƽƹƺ�ƺƽƹƺƮƹǇƸ�ƶƼƴƾƱƼƴǋƸ�ƿƽƻƱǄƹƺƯƺ�
ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƻƺ� ƸƱƾƺưƴƶƱ� =khpg>hpg(�
ƒƷǋ� ƸƱưƴƶƬƸƱƹƾƺƳƹƺƵ� ƺƭƼƬƭƺƾƶƴ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ�
ƻƼƴƸƱƹǋƷƽǋ�+1��ƼƬƽƾƮƺƼ�ǉƾƴƷƱƹưƴƬƸƴƹƾƱƾƼƬƿƶƽƿƽƹƺƵ�
ƶƴƽƷƺƾǇ�ƴ�-��ƽƾƬƭƴƷƴƳƴƼƺƮƬƹƹǇƵ�ƼƬƽƾƮƺƼ�ƯƴƻƺǁƷƺƼƴ-
ƾƬ� ƹƬƾƼƴǋ� ƽ� ƻƺƽƷƱưƿǊǅƱƵ�ƬƶƾƴƮƬǂƴƱƵ�ƴƼƼƴƯƴƼƿǊǅƴǁ�
ƼƬƽƾƮƺƼƺƮ�ƿƷǈƾƼƬƳƮƿƶƺƸ&�ƽƺƯƷƬƽƹƺ�ſƷƴƹƴǃƱƽƶƴƸ�ƼƱƶƺ-
ƸƱƹưƬǂƴǋƸ�"ƻƼƺƾƺƶƺƷƬƸ�ƷƱǃƱƹƴǋ#�ƻƼƴ�ưƴƬƯƹƺƳƱ�ƭƺƷƱƳ-
ƹƴ�ƻƱƼƴƬƻƴƶƬƷǈƹǇǁ�ƾƶƬƹƱƵ(
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ſƺƼƹƱƮǇƱ�ƶƬƹƬƷǇ�ƻƱƼƮƺƵ�ƯƼƿƻƻǇ�ƳƿƭƺƮ�ƺƭƼƬƭƬƾǇƮƬ-
Ʒƴ�ƮǇǄƱ�ƺƻƴƽƬƹƹǇƸ�ƽƻƺƽƺƭƺƸ&�ƮƾƺƼƺƵ�ƯƼƿƻƻǇ�ưƺƻƺƷƹƴ-
ƾƱƷǈƹƺ�ƺƭƼƬƭƬƾǇƮƬƷƴ�ưƴƺưƹǇƸ�ƷƬƳƱƼƺƸ�ƽ�ưƷƴƹƺƵ�ƮƺƷ-
ƹǇ�32*�ƹƸ&�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶ�ƻƼƴ�Ƹƺǅƹƺƽƾƴ�+&/�Ƒƾ(�ƜƼƴ-
ƸƱƹǋƱƸǇƱ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƷƬƳƱƼǇưƱƷǋƾƽǋ�ƹƬ�ưƮƬ�ƾƴƻƬ4�
ƸǋƯƶƺƯƺ�ƴƳƷƿǃƱƹƴǋ&�ǁƬƼƬƶƾƱƼƴƳƿǊǅƴƱƽǋ�ƭƴƺƽƾƴƸƿƷƴƼƿ-
ǊǅƴƸ�ƮƺƳưƱƵƽƾƮƴƱƸ�ƹƬ�ƸǋƯƶƴƱ�ƾƶƬƹƴ&�ƴ�ƷƬƳƱƼǇ�ƲƱƽƾƶƺ-
Ưƺ�ƴƳƷƿǃƱƹƴǋ&�ƴƽƻƺƷǈƳƿƱƸǇƱ�ưƷǋ�ƺƽƿǅƱƽƾƮƷƱƹƴǋ�ƴƹƮƬ-
ƳƴƮƹǇǁ�ǉƾƬƻƺƮ�ƷƱǃƱƹƴǋ�Ʈ�ǁƴƼƿƼƯƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�
ƻƬƼƺưƺƹƾƺƷƺƯƴƴ�ƴ� ǉƹưƺưƺƹƾƴƴ(�ƘƬƳƱƼǇ�ƭǇƮƬǊƾ� ƶƺƼƺƾ-
ƶƺƮƺƷƹƺƮƺƱ&� ƽƼƱưƹƱƮƺƷƹƺƮƺƱ� ƴ� ưƷƴƹƹƺƮƺƷƹƺƮƺƱ� ƿƷǈ-
ƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴƱ(� ƝƱƳƿƷǈƾƬƾǇ&� ƺƶƬƳǇƮƬƱƸǇƱ�
ƺƻƼƱưƱƷƱƹƹǇƸ�ƮƴưƺƸ�ƴƳƷƿǃƱƹƴǋ&�ƮƱƽǈƸƬ�ƮƬƼƴƬƭƱƷǈƹǇ�
ƴ� ƼƬƳƹǇƸ� ƺƭƼƬƳƺƸ� ưƱƵƽƾƮƿǊƾ� ƹƬ� ƺƼƯƬƹƴƳƸ� ǃƱƷƺƮƱƶƬ(�
ƑƺƳưƱƵƽƾƮƴƱ� ƸƺƲƱƾ� ƭǇƾǈ� ƺƭƿƽƷƺƮƷƱƹƺ� ƸƱǁƬƹƴƳƸƬƸƴ�
ǀƺƾƺƭƴƺƽƴƹƾƱƳƬ&ǀƺƾƺƷƴƳƬ&� ǀƺƾƺƴƳƺƸƱƼƴƳƬǂƴƴ&� ƺƭƼƬ-
ƳƺƮƬƹƴǋ�ƭƴƺƼƬưƴƶƬƷƺƮ�ƴ�ưƼ(�Ƒ�ƽƾƺƸƬƾƺƷƺƯƴƴǃƬǅƱ�ƮƽƱ-
Ưƺ� ƴƽƻƺƷǈƳƿƱƾƽǋ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƱ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ�
ƴƳƷƿǃƱƹƴƱ&�ƾƬƶ�ƶƬƶ�ưƬƹƹǇƵ�Ʈƴư�ƷƱǃƱƹƴǋ�ƮƱƽǈƸƬ�ƻƼƺƽƾ�ƴ�
ƺƾƹƺƽƴƾƱƷǈƹƺ� ƭƱƳƺƻƬƽƱƹ(�ƚƬƸƴ�ƭǇƷƬ� ƻƼƱưƻƼƴƹǋƾƬ� ƻƺ-
ƻǇƾƶƬ�ƻƺƴƽƶƬ�ƹƺƮǇǁ�ƺƭƷƬƽƾƱƵ�ƽƾƺƸƬƾƺƼƷƺƯƴƴ&�Ʈ�ƶƺƾƺƼǇǁ�
ƮƺƳƸƺƲƹƺ�ƻƼƴƸƱƹƱƹƴƱ�ưƬƹƹƺƵ�ƸƱƾƺưƴƶƴ�ƷƱǃƱƹƴǋ(
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ƺƭƼƬƭƬƾǇƮƬƷƴ�ƿƷǈƾƼƬǀƴƺƷƱƾƺƮǇƸ�ƺƭƷƿǃƱƹƴƱƸ�"OP=#�ƽ�
ưƷƴƹƺƵ�ƮƺƷƹǇ�,//���/ƹƸ�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶ�ƻƼƴ�Ƹƺǅƹƺ-
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ƯƼƬƸƸƱ� ƬƮƾƺƸƬƾƴǃƱƽƶƺƯƺ� ƻƺưƽǃƱƾƬ� MmZm� Mh_m� MmZmblmb\Z�
o0(*(

ƞƔƖƁƙƩƠƐƠƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ſƺƼƺƾƶƺƮƺƷƹƺƮƺƱ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƺƭƷƿǃƱƹƴƱ�
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ƹƺƽƾƴ�ưƱƹƾƴƹƬ�"ƛƝ�7�0&,#&�Ƭ�ƾƬƶƲƱ�ǀƺƼƸƴƼƺƮƬƹƴǋ�ƺǃƬ-
ƯƺƮ�ưƴƽƾƼƺǀƴǃƱƽƶƺƯƺ�ƺƭǇƳƮƱƽƾƮƷƱƹƴǋ�"ƛƝ�7�,&,#&�Ƭ�ƻƼƴ�
ƻƼƴƸƱƹƱƹƴƴ�ƷƬƳƱƼƬ�ǜ�ưƱƽƾƼƿƶǂƴƴ�"ƛƝ�7�+.&*#�ƴ�ƼƬƳƼǇ-
ƮƺƮ�"ƛƝ�7�+/&*#(�ƙƱƾƺư�OP=�ƮǇƼƬƲƱƹƹǇǁ�ƼƴƽƶƺƮ�ƹƱ�ƻƺ-
ƶƬƳƬƷ�"Ƽ�6�*&*+#(
� ƞƼƬƮƹƴƾƱƷǈƹƬǋ� ƺǂƱƹƶƬ� ƯƼƿƻƻ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�

ƶƼƴƾƱƼƴǋ� ſƼƬƽƶƱƷƷƬ'ƀƺƷƷƴƽƬ� ƾƬƶƲƱ� ƻƺƶƬƳƬƷƬ� ƳƹƬǃƴ-
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OP=�"Ƽ�6�*&*+#(

ƜƑƟƁƕƓƔƛƗƔ
ƘƬƳƱƼƹǇƵ� ƽƮƱƾ� ƺƭƷƬưƬƱƾ� ƼƬƳƷƴǃƹǇƸ� ƷƱǃƱƭƹǇƸ� ƴ�

ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƸ�ưƱƵƽƾƮƴƱƸ&�ƮǇƳǇƮƬƱƾ�ƻƼƺƾƴƮƺƮƺƽ-
ƻƬƷƴƾƱƷǈƹǇƸ�ǉǀǀƱƶƾƺƸ&�ƽƹƴƲƬƱƾ�ƻƼƺƹƴǂƬƱƸƺƽƾǈ�ƽƾƱ-
ƹƺƶ� ƽƺƽƿưƺƮ&� ƹƺƼƸƬƷƴƳƿƱƾ� ƸƴƶƼƺǂƴƼƶƿƷǋǂƴǊ&� ƽƾƴƸƿ-
ƷƴƼƿƱƾ�ƺƭƸƱƹ�ƮƱǅƱƽƾƮ&�ƼƱƯƱƹƱƼƬǂƴǊ�ƾƶƬƹƱƵ&�ƺƭƷƬưƬƱƾ�
ǀƴƭƼƴƹƺ'ƾƼƺƸƭƺƷƴƾƴǃƱƽƶƴƸƴ� ƽƮƺƵƽƾƮƬƸƴ&� ƿƽƶƺƼǋƱƾ�
ƳƬƲƴƮƷƱƹƴƱ�ƼƬƹ&�ƽƹƴƲƬƱƾ�ƮƱƼƺǋƾƹƺƽƾǈ�ƻƺǋƮƷƱƹƴǋ�Ƽƿƭ-
ǂƺƮ�ƻƺƽƷƱ�ƾƼƬƮƸ�ƴ�ƺƻƱƼƬǂƴƵ&�ƺƶƬƳǇƮƬƱƾ�ƹƱƵƼƺƾƼƺƻƹƺƱ&�
ƸƴƺƼƱƷƬƶƽƴƼƿǊǅƱƱ&�ƬƹƬƷǈƯƱƳƴƼƿǊǅƱƱ&�ưƱƽƱƹƽƴƭƴƷƴ-
ƳƴƼƿǊǅƱƱ&� ƭƬƶƾƱƼƴƺ'ƽƾƬƾƴǃƱƽƶƺƱ&� ƭƬƶƾƱƼƴǂƴưƹƺƱ&ưƱ
ƽƱƹƽƴƭƴƷƴƳƴƼƿǊǅƱƱ� ưƱƵƽƾƮƴƱ&ƽƹƴƲƬƱƾ� ƻƬƾƺƯƱƹƹƺƽƾǈ�
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ƞƮƺƵƽƾƮƬ� ƸƺƹƺǁƼƺƸƬƾƴǃƱƽƶƺƯƺ� ƴƳƷƿǃƱƹƴǋ� ƷƬƳƱƼƬ&�

ƻƺƳƮƺƷǋǊǅƴƱ� ƽƹƴƳƴƾǈ� ƴƷƴ� ưƬƲƱ� ƿƹƴǃƾƺƲƴƾǈ� ƼƬƽƻƼƺ-
ƽƾƼƬƹƱƹƹƺƽƾǈ� ƻƬƾƺƯƱƹƹǇǁ� ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ� ưƱƷƬǊƾ�
ƮƱƽǈƸƬ� ƻƱƼƽƻƱƶƾƴƮƹǇƸ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ưƬƹƹƺƯƺ� ƸƱ-
ƾƺưƬ� Ʈ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ� ƷƱǃƱƹƴƴ(� ƙƺƯƴƱ� ƬƮƾƺƼǇ� ƹƱ-
ƺưƹƺƶƼƬƾƹƺ� ƺƻƴƽǇƮƬƷƴ� ƮƺƳƸƺƲƹƺƽƾǈ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ�
ƸƺƹƺǁƼƺƸƬƾƴǃƱƽƶƴǁ� ƴƳƷƿǃƱƹƴƵ� ƽ� ƼƬƳƷƴǃƹƺƵ� ưƷƴƹƺƵ�
ƮƺƷƹ�ƻƼƴ�ƷƱǃƱƹƴƴ�ƺƽƷƺƲƹƱƹƹƺƯƺ�ƶƬƼƴƱƽƬ(�ƞƺƯƷƬƽƹƺ�ƴǁ�
ưƬƹƹǇƸ&�ƹƬƴƭƺƷƱƱ�ƴƹƾƱƼƱƽƹǇ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƷƬƳƱƼǇ&�
ƽƻƺƽƺƭƹǇƱ�ƯƱƹƱƼƴƼƺƮƬƾǈ�ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƱ�ƿƷǈƾƼƬǀƴƺ-
ƷƱƾƺƮƺƱ�ƴƳƷƿǃƱƹƴƱ(�ƒƺƶƬƳƬƹƺ&�ǃƾƺ�ƴƸƱƹƹƺ�ưƬƹƹǇƱ�ǁƬ-
ƼƬƶƾƱƼƴƽƾƴƶƴ�ƻƺƳƮƺƷǋǊƾ�ƻƺƷƿǃƴƾǈ�ƹƬƴƭƺƷƱƱ�ƮǇƼƬƲƱƹ-
ƹǇƵ�ƻƼƺƾƴƮƺƸƴƶƼƺƭƹǇƵ�ǉǀǀƱƶƾ&�ǃƾƺ�ƺǃƱƹǈ�ƮƬƲƹƺ�ƻƼƴ�
ƺƭƼƬƭƺƾƶƱ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(

ľżſŻŻŬ
řźŰŴƀŴƂŴżźŮŬŹŹƇŵ�
Žŷźŵ�ŰűžżŴžŬ�Ŵ�źƃŬůŴ�

ŸŴŶżźŭŴųŸŬ
ŜźŮűżƁŹźŽžƈ�ŰűŹžŴŹŬ

ŀƃŬŽžŶŴ�żŬųżƇŮŬ�
ŰűŹžŴŹŹƇƁ�ŶŬŹŬŷƈƂűŮ�Ů�
ŮŴŰű�ŸŴŶżźžżűƅŴŹ

ŜżŴųŹŬŶŴ�ŰűŽžżſŶƂŴŴ śƃŬůŴ�ŰŴŽžżźƀŴƃűŽŶź-
ůź�źŭƇųŮűŽžŮŷűŹŴƋ

1 2,32 ± 0,42  
ż1 < 0,001

2,03 ± 0,37  
ż1 < 0,001 0 0 0,45 ± 0,08  

ż1 < 0,001

2
0,26 ± 0,05  
ż�6�*&**+� 
ż1 < 0,05

0,35 ± 0,06  
ż�6�*&**+� 
ż1 < 0,01

1,45 ± 0,26 0,61 ± 0,11 0,29 ± 0,05  
ż1 < 0,001

3 0,13 ± 0,02  
ż�6�*&**+

0,16 ± 0,03  
ż�6�*&**+ 0 0 0,06 ± 0,01  

ż�6�*&**+

Таблица 1. Сравнительная оценка изменений при применении различных 
методов обработки корневых каналов зуба (средний балл).

Table 1. Comparative assessment of changes in the use of various methods 
of treatment of root canals of the tooth (average score).

Примечание: р – сравнение со стандартным методом, р1 – сравнение с UVC
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ƑƽƱ�ƮǇǄƱƻƱƼƱǃƴƽƷƱƹƹǇƱ�ƽƮƺƵƽƾƮƬ�ƸƺƯƿƾ�ƾƬƶ�ƲƱ�Ǆƴ-
Ƽƺƶƺ�ƴƽƻƺƷǈƳƺƮƬƾǈƽǋ�Ʈ�ƶƺƸƻƷƱƶƽƹƺƸ�ƷƱǃƱƹƴƴ�ƮƺƽƻƬƷƴ-
ƾƱƷǈƹǇǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ&�ǋƮƷǋǊǅƴǁƽǋ�ƺưƹƴƸƴ�
ƴƳ�ƽƬƸǇǁ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹǇǁ�Ʈ�ƻƼƬƶƾƴƶƱ�ƮƼƬǃƬ�ƽƾƺƸƬ-
ƾƺƷƺƯƬ(�Ɯƺ�ưƬƹƹǇƸ�ƑƽƱƸƴƼƹƺƵ�ƺƼƯƬƹƴƳƬǂƴƴ�ƳưƼƬƮƺƺǁ-
ƼƬƹƱƹƴǋ�Ʈ�ƮƺƳƼƬƽƾƱ�-.'..�ƯƺưƬ�ƿƼƺƮƱƹǈ�ƳƬƭƺƷƱƮƬƱƸƺ-
ƽƾƴ�ƽƺƽƾƬƮƷǋƱƾ�ƺƾ�0/�ưƺ�32�&�Ʈ�ƮƺƳƼƬƽƾƱ�+/'+3�ƷƱƾ�ǜ�ƺƾ�
//�ưƺ�23��ƻƺ�ưƬƹƹǇƸ�ƼƬƳƹǇǁ�ƬƮƾƺƼƺƮ(�ƜƼƴ�ǉƾƺƸ�ƽƿǅƱ-
ƽƾƮƱƹƹƺƱ�ƮƷƴǋƹƴƱ�ƹƬ�ƿƼƺƮƱƹǈ�ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ�ƺƶƬƳǇ-
ƮƬǊƾ�ƺƭǅƱƽƺƸƬƾƴǃƱƽƶƴƱ�ƻƬƾƺƷƺƯƴƴ(�ƒƴƬƻƬƳƺƹ�ƿƷǈƾƼƬ-
ǀƴƺƷƱƾƺƮƺƯƺ�ƴƳƷƿǃƱƹƴǋ�ƹƬǁƺưƴƾƽǋ�Ʈ�ƻƼƱưƱƷƬǁ�+*'.**�
ƹƸ&�ưƬƹƹǇƱ�Ʒƿǃƴ�ƴƽƻƺƷǈƳƿǊƾƽǋ�Ʈ�ƷƱǃƱƭƹǇǁ�ǂƱƷǋǁ&�ƽ�ǂƱ-
ƷǈǊ�ƻƼƺǀƴƷƬƶƾƴƶƴ�ƴ�ƼƱƬƭƴƷƴƾƬǂƴƴ&�ƻƼƴ�ǉƾƺƸ�ǉǀǀƱƶƾ�
ƹƬƻƼǋƸƿǊ�ƳƬƮƴƽƴƾ�ƺƾ�ưƴƬƻƬƳƺƹƬ�ưƷƴƹǇ�ƮƺƷƹǇ(
ƀƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴǋ� ƼƬƳưƱƷǋǊƾ� ƹƬ� ƶƺƼƺƾ-

ƶƴƱ&�ƽƼƱưƹƴƱ�ƴ�ưƷƴƹƹǇƱ�ƮƺƷƹǇ&�Ʈ�ƸƱưƴǂƴƹƱ�ǃƬǅƱ�ƻƼƴ-
ƸƱƹǋǊƾƽǋ�ƶƺƼƺƾƶƺƮƺƷƹƺƮǇƱ�Ʒƿǃƴ&�ƴǁ�ưƱƵƽƾƮƴƱ�ƮƱƽǈƸƬ�
ƻƼƺƽƾƺ� ƴ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƭƱƳƺƻƬƽƹƺ(� ƑƺƳưƱƵƽƾƮƴƱ� ƺƭ-
ƿƽƷƺƮƷƱƹƺ� ƻƼƺǂƱƽƽƬƸƴ� ǀƺƾƺƷƴƳƬ&� ǀƺƾƺƭƴƺƽƴƹƾƱƳƬ&�
ǀƺƾƺƴƳƺƸƱƼƴƳƬǂƴƴ&�ƺƭƼƬƳƺƮƬƹƴǋ�ƭƴƺƼƬưƴƶƬƷƺƮ�ƴ�ưƼ(�
Ɯƺƴƽƶ� ƹƺƮǇǁ� ƺƭƷƬƽƾƱƵ� ƸƱưƴǂƴƹǇ&� Ʈ� ƶƺƾƺƼǇǁ� ƻƼƴƸƱ-
ƹǋǊƾƽǋ�ƿƷǈƾƼƬǀƴƺƷƱƾƺƮǇƱ�ƴƳƷƿǃƱƹƴǋ&�ƻƺƽƾƺǋƹƹƺ�ƻƼƺ-
ưƺƷƲƬƱƾƽǋ(
ƖƳƮƱƽƾƹƺ� ƭƬƶƾƱƼƴǂƴưƹƺƱ� ưƱƵƽƾƮƴƱ� ƀƠ'ƷƿǃƱƵ&� ƺƽƺ-

ƭƱƹƹƺ�ƮƺƷƹƬ�ưƷƴƹƺƵ�,2*'+2*�ƹƸ&�ǃƾƺ�ƽƮǋƳƬƹƺ�ƽ�ƴǁ�ƻƼǋ-
ƸǇƸ� ƮƺƳưƱƵƽƾƮƴƱƸ� ƹƬ� ƭƱƷƶƺƮǇƱ� ƶƺƸƻƺƹƱƹƾǇ� ƸƴƶƼƺ-
ƺƼƯƬƹƴƳƸƺƮ&� ƻƼƴƮƺưǋǅƴƸ� ƶ� ưƱƹƬƾƿƼƬǂƴƴ� ƴ� ƯƴƭƱƷƴ(�
ƐƬƶƾƱƼƴǂƴưƹƺƱ� ưƱƵƽƾƮƴƱ� ƀƠ'ƷƿǃƱƵ� ƻƼƺǋƮƷǋƱƾƽǋ� ƹƱ�
ƾƺƷǈƶƺ�ƹƬ�ƻƺƮƱƼǁƹƺƽƾƴ�ƼƬƹǇ&�ƹƺ�ƴ�Ʈ�ƱƱ�ƯƷƿƭƴƹƱ�ƳƬ�ƽǃƱƾ�
ƬƷƶƬƷƺƳƬ&� ƻƺƮǇǄƱƹƴǋ� ǀƱƼƸƱƹƾƬƾƴƮƹƺƵ� ƬƶƾƴƮƹƺƽƾƴ� ƴ�
ƴƸƸƿƹƺƭƴƺƷƺƯƴǃƱƽƶƴǁ� ƳƬǅƴƾƹǇǁ� ƸƱǁƬƹƴƳƸƺƮ� ƾƶƬƹƱƵ(�
ƚƬƴƭƺƷƱƱ� ƮǇƼƬƲƱƹƹǇƵ� ƽƬƹƴƼƿǊǅƴƵ� ǉǀǀƱƶƾ� ƺƶƬƳǇ-
ƮƬƱƾ�ƮƺƷƹƬ�ưƷƴƹƺƵ�,/.',0/�ƹƸ(�ƒƬƹƹǇƵ�Ʈƴư�ƴƳƷƿǃƱƹƴǋ�
ƽƻƺƽƺƭƱƹ�ƻƺƯƷƺǅƬƾǈƽǋ�ƹƿƶƷƱƺƾƴưƬƸƴ&�ƭƱƷƶƬƸƴ&�Ƭ�ƾƬƶ-
ƲƱ�ƒƚſ(
ƓƽƷƴ�ƻƼƺƴƳƺǄƱƷ�ƶƺƹƾƬƶƾ�ƮƺƳƭƿưƴƾƱƷǋ�ƽ�ƿƷǈƾƼƬǀƴƺ-

ƷƱƾƺƮǇƸ� ƴƳƷƿǃƱƹƴƱƸ&� ƻƼƺƴƽǁƺưƴƾ� ƹƱƺƭƼƬƾƴƸǇƵ� ƻƼƺ-
ǂƱƽƽ� ƼƱƬƶǂƴƵ&� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ǃƱƯƺ� ƻƼƺƴƽǁƺưƴƾ� ƿƾƼƬƾƬ�
ƒƚſ�ƮƺƳƸƺƲƹƺƽƾƴ�ƼƱƻƷƴƶƬǂƴƴ&�ƽƷƱưƽƾƮƴƱƸ�ƶƺƾƺƼƺƯƺ�ǜ�
ƹƬƼƿǄƱƹƴƱ�ƾƼƬƹƽƶƼƴƻǂƴƴ&�Ƭ�ƳƬƾƱƸ�ƯƴƭƱƷǈ�ƽƬƸƺƯƺ�ƮƺƳ-
ƭƿưƴƾƱƷǋ(�Ɯƺ�ưƬƹƹǇƸ�ƴƽƽƷƱưƺƮƬƹƴƵ&�ưƺƶƬƳƬƹ�ǉǀǀƱƶƾ�
ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƯƺ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƯƺ� ƴƳƷƿǃƱƹƴǋ� Ʈ�
ƺƾƹƺǄƱƹƴƴ� ƾƺƶƽƴƹƺƮ&� ƺƶƬƳǇƮƬǊǅƴǁ� ƹƱƭƷƬƯƺƻƼƴǋƾƹƺƱ�
ưƱƵƽƾƮƴƱ�ƹƬ�ƺƼƯƬƹƴƳƸ�ǃƱƷƺƮƱƶƬ�ƻƼƴ�ƾƬƶƴǁ�ƴƹǀƱƶǂƴǋǁ�
ƶƬƶ�ưƴǀƾƱƼƴǋ&�ƽƾƺƷƭƹǋƶ&�ưƴƳƱƹƾƱƼƴǋ&�ƭƼǊǄƹƺƵ�ƾƴǀ(
Ɯƺư� ưƱƵƽƾƮƴƱƸ� ƀƠ'ƷƿǃƱƵ&� ưƷƴƹƬ� ƮƺƷƹǇ� ƶƺƾƺƼǇǁ�

-3*'-,*�ƹƸ&� ƹƬ� ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƱ�ƻƺƷƺƽƾƴ�ƼƾƬ�ǉƼƴ-
ƾƱƸƬ�ƺƭƼƬƳƿƱƾƽǋ�ƽƻƿƽƾǋ�ƭƺƷƱƱ�ƶƺƼƺƾƶƴƵ�ƷƬƾƱƹƾƹǇƵ�ƻƱ-
Ƽƴƺư�",'.�ǃ#�ƴ�ƭǇƽƾƼƱƱ�ƴƽǃƱƳƬƱƾ�"+,',.�ǃ#&�ǃƾƺ�ƽƮǋƳƬƹƺ�
ƽ� ƺƭƴƷǈƹǇƸ� ƶƼƺƮƺƽƹƬƭƲƱƹƴƱƸ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ(�
ƜƼƴ�ƮƺƳƹƴƶƹƺƮƱƹƴƴ�ǉƼƴƾƱƸǇ�ƻƼƺƴƽǁƺưƴƾ�ƼƬƽǄƴƼƱƹƴƱ�
ƽƺƽƿưƺƮ&�ƻƺƮǇǄƱƹƴƱ�ƴǁ�ƻƼƺƹƴǂƬƱƸƺƽƾƴ&�ƺƾƱƶ&�ƬƶƾƴƮƴ-
ƳƬǂƴǋ�ƸƴƶƼƺǂƴƶƼƿƷǋǂƴƴ&�ǀƱƼƸƱƹƾƬƾƴƮƹǇǁ�ƻƼƺǂƱƽƽƺƮ&�
ƺƭƸƱƹƬ�ƮƱǅƱƽƾƮ&�ƽưƮƴƯƺƸ�iB�Ʈ�ǅƱƷƺǃƹƿǊ�ƽƾƺƼƺƹƿ�ƻƺ-
ƽƷƱ�ƶƼƬƾƶƺƮƼƱƸƱƹƹƺƯƺ�ƬǂƴưƺƳƬ&�ƺƭƼƬƳƺƮƬƹƴƱ�ƭƴƺƯƱƹ-
ƹǇǁ�ƬƸƴƹƺƮ(
ƜƼƴ� ƮƺƳưƱƵƽƾƮƴƴ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƯƺ� ƿƷǈƾƼƬǀƴƺƷƱ-

ƾƺƮƺƯƺ� ƴƳƷƿǃƱƹƴǋ� ƹƬ� ƻƼƺǂƱƽƽǇ� ƶƷƱƾƺǃƹƺƯƺ� ưǇǁƬƹƴǋ�
ǀƺƼƸƱƹƹǇǁ� ǉƷƱƸƱƹƾƺƮ� ƶƼƺƮƴ&� ƿƮƱƷƴǃƴƮƬƱƾƽǋ� ƴƺƹƹƬǋ�
ƻƼƺƹƴǂƬƱƸƺƽƾǈ� ƸƱƸƭƼƬƹ(� ƏƿƾƺƾƼƬƹƽǀƿƳƴǋ� ƶƼƺƮƴ&� ƶƺ-
ƾƺƼƬǋ� ƻƺưƮƱƼƯƷƬƽǈ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƸƿ� ƺƭƷƿǃƱƹƴǊ&�
ƽƻƺƽƺƭƽƾƮƿƱƾ� ƻƺƮǇǄƱƹƴǊ� ƶƺƷƴǃƱƽƾƮƬ� ƺƶƽƴƯƱƸƺƯƷƺ-
ƭƴƹƬ&�Ƭ� ƾƬƶƲƱ�ƿƮƱƷƴǃƱƹƴǊ�ƶƴƽƷƺƼƺưƹƺƵ�ƱƸƶƺƽƾƴ�ƶƼƺ-
Ʈƴ(�ƝƱƳƿƷǈƾƬƾƺƸ�ƲƱ�ƬƶƾƴƮƬǂƴƴ�ƻƱƼƱƶƴƽƹƺƯƺ�ƺƶƴƽƷƱƹƴǋ�
ƷƴƻƴưƺƮ�ƸƱƸƭƼƬƹ�ƷƱƵƶƺǂƴƾƺƮ�ƴ�ǉƼƴƾƼƺǂƴƾƺƮ&�Ƭ�ƾƬƶƲƱ�
ƼƬƽƻƬưƬ� ƾƴƺƷƺƮǇǁ� ƽƺƱưƴƹƱƹƴƵ� ƴ� ƬƷǈǀƬ'ƾƺƶƺǀƱƼƺƷƬ&�
ǋƮƷǋƱƾƽǋ� ƻƺǋƮƷƱƹƴƱ� Ʈ� ƶƼƺƮƴ� ƼƱƬƶǂƴƺƹƹƺ'ƬƶƾƴƮƹǇǁ�

ƼƬưƴƶƬƷƺƮ� ƴ� ƯƴưƼƺƻƱƼƱƶƴƽƴ&� ƽƻƺƽƺƭƹǇǁ� ƹƱƵƾƼƬƷƴƳƺ-
ƮǇƮƬƾǈ� ƻƼƺưƿƶƾǇ� ƼƬƽƻƬưƬ&� ƺƭƷƬưƬǊǅƴƱ� ƾƺƶƽƴǃƱƽƶƴƸ�
ǉǀǀƱƶƾƺƸ(
Ƒ� ƼƱƳƿƷǈƾƬƾƱ� ƮǇƳƮƬƹƹƺƵ� ƶƺƼƺƾƶƺƮƺƷƹƺƮǇƸ� ƿƷǈƾƼƬ-

ǀƴƺƷƱƾƺƮǇƸ�ƴƳƷƿǃƱƹƴƱƸ�ưƱƽƺƼƭǂƴƴ�ƭƱƷƶƺƮ�ƴ�ƿƯƷƱƮƺ-
ưƺƮ� ƽ� ƮƹƱǄƹƱƯƺ� ƻƼƴƸƱƸƭƼƬƹƹƺƯƺ� ƽƷƺǋ� ƶƷƱƾƺƶ� ƶƼƺƮƴ�
ƿƮƱƷƴǃƴƮƬƱƾƽǋ� ƮƱƼƺǋƾƹƺƽƾǈ� ƸƱƲƶƷƱƾƺǃƹǇǁ� ưƴƽƾƬƹǂƴ-
ƺƹƹǇǁ� ƮƳƬƴƸƺưƱƵƽƾƮƴƵ� ƽ� ƼƱǂƱƻƾƺƼƹƺ'ƽƴƯƹƬƷǈƹǇƸƴ�
ƭƱƷƶƬƸƴ� ƼƬƳƷƴǃƹǇǁ� ǉƷƱƸƱƹƾƺƮ� ƶƼƺƮƴ(� Ʃƾƴ� ƻƼƺǂƱƽƽǇ�
ƷƱƲƬƾ� Ʈ� ƺƽƹƺƮƱ� ƮǇƼƬƲƱƹƹǇǁ� ƹƱƽƻƱǂƴǀƴǃƱƽƶƴǁ� ƼƱƬƶ-
ǂƴƵ� ƽƴƽƾƱƸǇ� ƶƼƺƮƴ� ƻƼƴ� ƱƱ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƸ� ƺƭƷƿ-
ǃƱƹƴƴ(� ſ� ǃƴƽƷƿ� ƾƬƶƴǁ� ƼƱƬƶǂƴƵ� ƺƾƹƺƽǋƾƽǋ� ƴƳƸƱƹƱƹƴǋ�
ƬƯƼƱƯƬǂƴƺƹƹǇǁ� ƽƮƺƵƽƾƮ� ǉƼƴƾƼƺǂƴƾƺƮ� ƴ� ƾƼƺƸƭƺǂƴƾƺƮ&�
ǀƬƳƺƮǇƱ� ƴƳƸƱƹƱƹƴǋ� ƽƺưƱƼƲƬƹƴǋ� ƷƴƸǀƺǂƴƾƺƮ� ƴ� ƴƸ-
ƸƿƹƺƯƷƺƭƿƷƴƹƺƮ�;&�A�ƴ�ƙ&�ƻƺƮǇǄƱƹƴƱ�ƭƬƶƾƱƼƴǂƴưƹƺƵ�
ƬƶƾƴƮƹƺƽƾƴ�ƶƼƺƮƴ(�ƚƬƼǋưƿ�ƽ�ƼƱƬƶǂƴǋƸƴ�ƽƴƽƾƱƸǇ�ƶƼƺ-
Ʈƴ&� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƱ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴƱ�
ƮǇƳǇƮƬƱƾ�ƼƬƽǄƴƼƱƹƴƱ�ƽƺƽƿưƺƮ�ƸƴƶƼƺǂƴƼƶƿƷǋƾƺƼƹƺƯƺ�
ƼƿƽƷƬ&� ƹƺƼƸƬƷƴƳƿƱƾ� ƽƮƱƼƾǇƮƬǊǅƿǊ� ƽƴƽƾƱƸƿ� ƶƼƺƮƴ� ƴ�
ƬƶƾƴƮƴƼƿƱƾ�ƾƼƺǀƺƸƱƾƬƭƺƷƴǃƱƽƶƴƱ�ƻƼƺǂƱƽƽǇ�Ʈ�ƾƶƬƹǋǁ(
ƞƾƺƸƬƾƺƷƺƯƴ�ƿƮƱƼƱƹǇ�ǜ�ƻƼƴ�ƻƺƸƺǅƴ�ǀƴƳƴƺƷƱǃƱƹƴǋ�

ƸƺƲƹƺ�ƳƬ�ƸƬƶƽƴƸƬƷǈƹƺ�ƶƺƼƺƾƶƴƱ�ƽƼƺƶƴ�ưƺƭƴƾǈƽǋ�ƹƿƲ-
ƹƺƯƺ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƯƺ�ǉǀǀƱƶƾƬ&�ƻƼƴ�ǉƾƺƸ�ƸƴƹƴƸƴƳƴ-
ƼƺƮƬƮ�ưƷǋ�ƻƬǂƴƱƹƾƬ�ƮƽƱ�ƮƺƳƸƺƲƹǇƱ�Ƽƴƽƶƴ(�ƀ�ǀƴƳƴƺƾƱ-
ƼƬƻƴƴ�ƹƱƾ�ƻƺƭƺǃƹǇǁ�ǉǀǀƱƶƾƺƮ&�ƴ�ƴƹƺƯưƬ�ƺƹƬ�ƻƺƳƮƺƷǋƱƾ�
ƺƭƺƵƾƴƽǈ�ƽƺƮƽƱƸ�ƭƱƳ�ƸƱưƴƶƬƸƱƹƾƺƮ&�ƾƺ�Ʊƽƾǈ�ƭƱƳ�ƺƶƬƳƬ-
ƹƴǋ�ƹƬ�ƺƼƯƬƹƴƳƸ�ƺƭǅƱƯƺ�ƮƷƴǋƹƴǋ(�ſƼƺƸƱ�ƾƺƯƺ&�ǀƴƳƴƺ-
ƾƱƼƬƻƴǋ�ǁƺƼƺǄƺ�ƻƺưǁƺưƴƾ�ƻƬǂƴƱƹƾƬƸ�ƻƼƬƶƾƴǃƱƽƶƴ�ƷǊ-
ƭƺƯƺ�ƮƺƳƼƬƽƾƬ�ƷƴǄǈ�ƽ�ƹƱƭƺƷǈǄƴƸƴ�ƺƯƼƬƹƴǃƱƹƴǋƸƴ(
ƞƮƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴƱ� ƬƶƾƴƮƹƺ� ƴƽƻƺƷǈƳƿƱƾƽǋ� Ʈ� ƽƾƺ-

ƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƱ(� ƚƬƴƭƺƷƱƱ� ƬƶƾƿƬƷǈƹǇƸƴ�
ƹƬƻƼƬƮƷƱƹƴǋƸƴ� ƽƾƺƸƬƾƺƷƺƯƴƴ� ǋƮƷǋǊƾƽǋ� ǉƹưƺưƺƹƾƴǋ&�
ƻƬƼƺưƺƹƾƺƷƺƯƴǋ&�ƻƬƾƺƷƺƯƴǋ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƻƺƷƺ-
ƽƾƴ�ƼƾƬ(
ƑƬƲƹƺƽƾǈ� ƮƺƳưƱƵƽƾƮƴǋ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƯƺ� ƿƷǈƾƼƬ-

ǀƴƺƷƱƾƺƮƺƯƺ�ƺƭƷƿǃƱƹƴǋ�ưƺƽƾƬƾƺǃƹƺ�ƮǇƽƺƶƬ&�Ʈ�ƽƮǋƳƴ�ƽ�
ǉƾƴƸ� ƻƼƺƭƷƱƸƬ� ƻƺƮǇǄƱƹƴǋ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƷƱǃƱƹƴǋ�
ƳƬƭƺƷƱƮƬƹƴƵ�ǉƾƴǁ�ƹƬƻƼƬƮƷƱƹƴƵ�ƺƽƾƬƱƾƽǋ�ƬƶƾƿƬƷǈƹƺƵ�ƴ�
ƹƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ(
žƷƬƮƹǇƱ� ǉǀǀƱƶƾǇ� ƶƺƾƺƼǇƱ� ƺƶƬƳǇƮƬǊƾ&� ǋƮƷǋƱƾƽǋ4�

ƬƹƾƴƸƴƶƼƺƭƹƺƱ� "ƽƬƹƬǂƴǋ� ƽƴƽƾƱƸǇ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ&�
Ʈ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ� ƾƱƼƬƻƴƴ� ƻƼƱưƻƺǃƾƱƹƴƱ� ƺƾưƬƱƾƽǋ�
ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƸƿ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƸƿ� ƴƳƷƿǃƱƹƴǊ&�
ƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƶƬƼƸƬƹƺƮ#&� ƶƱƼƬƾƺƻƷƬƽƾƴǃƱƽƶƺƱ� "ƻƼƴ�
ƷƱǃƱƹƴƴ�ǉƼƺƳƴƵ&�ǋƳƮ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƻƺƷƺƽƾƴ�ƼƾƬ#&�
ƺƭƱƳƭƺƷƴƮƬǊǅƱƱ� "ƽƹǋƾƴƱ� ƭƺƷƱƮƺƯƺ� ƽƴƸƻƾƺƸƬ� ƻƺƽƷƱ�
ƻƷƺƸƭƴƼƺƮƬƹƴǋ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ&�ƻƼƴ�ƷƱǃƱƹƴƴ�ƬƭƼƬ-
ƳƴƮƹǇǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ�ƴ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�
ƻƺƷƺƽƾƴ� ƼƾƬ#(� ƖƳƿǃƴƮ� ƷƴƾƱƼƬƾƿƼƿ� ƼƬƳƷƴǃƹǇǁ� ƴƽƾƺǃƹƴ-
ƶƺƮ�ƴ�ƬƹƬƷƴƳ�ƽƺƭƽƾƮƱƹƹǇǁ�ƹƬƭƷǊưƱƹƴƵ�ƻƺƶƬƳƬƷ�ƮǇƽƺ-
ƶƿǊ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƽƮƱƾƺƮƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ� ƹƬ� ƻƬƾƺ-
ƷƺƯƴǃƱƽƶƴƱ�ƺǃƬƯƴ�ƻƱƼƴƺưƺƹƾƬ&�ƻƬƼƺưƺƹƾƬ�ƴ�ƽƷƴƳƴƽƾƺƵ�
ƺƭƺƷƺǃƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƯƺƮƺƼƴƾ� ƺ� ƾƺƸ&� ǃƾƺ� ƽƺƮƼƱƸƱƹ-
ƹƬǋ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƬǋ� ǀƴƳƴƺƾƱƼƬƻƴǋ� ƼƬƽƻƺƷƬƯƬƱƾƽǋ�
ƺƯƼƺƸƹǇƸ� ƬƼƽƱƹƬƷƺƸ� ƼƬƳƷƴǃƹǇǁ� ƷƱǃƱƭƹǇǁ� ƽƼƱưƽƾƮ&�
ƸƱƾƺưƴƶ� ƴ� ƬƻƻƬƼƬƾƺƮ&� ƶƺƾƺƼǇƱ� ƻƺƽƾƺǋƹƹƺ� ƽƺƮƱƼǄƱƹ-
ƽƾƮƿǊƾƽǋ&�ƼƬƽǄƴƼǋǋ�ƽƻƱƶƾƼ�ƻƺƶƬƳƬƹƴƵ(

ƖƐƀƙƫƤƔƛƗƔ
Ɯƺ� ƼƱƳƿƷǈƾƬƾƬƸ� ƴƽƽƷƱưƺƮƬƹƴǋ&� ƸƺƲƹƺ� ƽưƱƷƬƾǈ� ƮǇ-

Ʈƺư� ƺ� ƾƺƸ&� ǃƾƺ� ƹƬƴƸƱƹƱƱ� ƾƼƬƮƸƬƾƴǃƹǇƸ� ƴ� ƭƺƷƱƱ� ǉǀ-
ǀƱƶƾƴƮƹǇƸ� ƸƱƾƺưƺƸ� ƺƭƼƬƭƺƾƶƴ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ�
ƳƿƭƬ�ƻƼƴƸƱƹƱƹƴƱ�OP=�,//���/�ƹƸ�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶƿƹư�
"Ƽ�6�*&*+#(�ƑƾƺƼǇƸ&�ƻƺ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ&�ƸƺƲƹƺ�ƽǃƴƾƬƾǈ�
ƸƱƾƺư� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ưƴƺưƹƺƯƺ� ƷƬƳƱƼƬ� ƽ� ưƷƴƹƺƵ�
ƮƺƷƹǇ�31*���+*�ƹƸ�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶƿƹư(�ƞƾƬƹưƬƼƾƹǇƵ�
ƸƱƾƺư&� ƺƻƴƽƬƹƹǇƵ� Ʈ� ƶƷƴƹƴǃƱƽƶƴǁ� ƼƱƶƺƸƱƹưƬǂƴǋǁ&� ƻƺ�
ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƺƶƬƳƬƷƽǋ�ƾƺƷǈƶƺ�ƹƬ�ƾƼƱƾǈƱƸ�ƸƱƽƾƱ(
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ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�ƐƱƷǋƱƮ�ƪ(ƙ(�ƏƻƻƬƼƬƾ� �ƩƶƺƽƮƱƾ+�4�ƜƱƼƮǇƱ�ƼƱƳƿƷǈƾƬƾǇ�ƴ�ƻƱƼ-

ƽƻƱƶƾƴƮǇ�ƪ(ƙ(�ƐƱƷǋƱƮ&�ƞ(Ɠ(�žƿƸƱƹǊƶ�ſƿƭƬƹƽƶƴƵ�ƹƬƿǃƹǇƵ�ƸƱưƴǂƴƹ-
ƽƶƴƵ�ƮƱƽƾƹƴƶ(�,*+.(�Ǯ+(�Ɵ(+.-(�ƞ(+21'+3*(

,(�žƿƼƱƱƮ�ƒ(ƙ(�ƙƱưƴƶƺ'ƭƴƺƷƺƯƴǃƱƽƶƴƱ� ƬƽƻƱƶƾǇ� ƷƬƳƱƼƹƺƯƺ� ƮƺƳ-
ưƱƵƽƾƮƴǋ�UƟƱƶƽƾW�ƒ(ƙ(�žƿƼƱƱƮ�ƑƱƽƾƹƴƶ�ƞƬƸƬƼƽƶƺƯƺ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺ-
Ưƺ�ƾƱǁƹƴǃƱƽƶƺƯƺ�ƿƹƴƮƱƼƽƴƾƱƾƬ(�,*+-(�Ɵ(-,(�Ǯ-(�ƞ(++3'+,2(

-(�žƿƽǈƶƺƮ� Ə(Ƒ(� ƘƬƳƱƼǇ� Ʈ� ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ� ƴ� ƺƼƾƺƻƱưƴǃƱƽƶƺƵ�
ƽƾƺƸƬƾƺƷƺƯƴƴ� Ə(Ƒ(� žƿƽǈƶƺƮ&� ƒ(Ə(� ƕƴƸƬƹƶƺƮ&� ƒ(Ɛ(� ƙƴƼƹƴƯƸƬƾƺƮƬ�
ƞƴƸƮƺƷ�ƹƬƿƶƴ(�,*+/(�Ǯ+*(�ƞ(�,,+',,-(

.(�ƜƺƷƺƹƱƵǃƴƶ� ƚ(ƙ(� ƜƼƴƸƱƹƱƹƴƱ� ƷƬƳƱƼƬ� ƻƼƴ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ�
ƷƱǃƱƹƴƴ�ƚ(ƙ(�ƜƺƷƺƹƱƵǃƴƶ&

Ɵ(ƚ(�ƙƬƹƬƶ&� ž(ž(� ƣƴƽƾǋƶƺƮƬ� ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƵ� ƲƿƼƹƬƷ(� ǜ� ,**3&�
Ǯ.(�ǜ�ƞ(-01'-1*(

/(� ƞƴƹƱƹƶƺ� Ɵ(Ə(&� ƞƺƭƺƷƱƮƬ� ƞ(ƪ(� ƛǂƱƹƶƬ� ƻƱƼƽƺƹƬƷƬ� ƶƬƶ� ǀƬƶƾƺƼ�
ƽƾƼƬƾƱƯƴǃƱƽƶƺƯƺ� ƼƬƳƮƴƾƴǋ� ƸƱưƴǂƴƹƽƶƺƯƺ� ƿǃƼƱƲưƱƹƴǋ� ƠƿƹưƬƸƱƹ-
ƾƬƷǈƹǇƱ�ƴƽƽƷƱưƺƮƬƹƴǋ(�,*,*(�Ǯ�-(�ƞ(�30'+**(

0(�ƞƸƬƯƴƹƬ�Ƒ(Ɲ(�ƟƱǁƹƺƷƺƯƴƴ�ƭƿưƿǅƱƯƺ4�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�ƷƬƳƱƼƬ�Ʈ�
ƽƾƺƸƬƾƺƷƺƯƴƴ� Ƒ(Ɲ(� ƞƸƬƯƴƹƬ� ƢƱƹƾƼƬƷǈƹǇƵ� ƹƬƿǃƹǇƵ� ƮƱƽƾƹƴƶ(� ,*+1(�
Ǯ3(�Ɵ(,0(�ƞ(.+'.,(

1(�Ə(Ƒ(�ƘƬƼƴƹƽƶƬǋ&�Ə(Ƒ(�ƪƼƶƱƮƴǃ&�Ƒ(Ơ(�ƙƴǁƬƷǈǃƱƹƶƺ&�Ə(Ƒ(�ƙƴǁƬƷǈ-
ǃƱƹƶƺ� ƞƺƮƼƱƸƱƹƹǇƱ� ƬƽƻƱƶƾǇ� ƮƹƿƾƼƴƶƬƹƬƷǈƹƺƵ� ưƱƳƴƹǀƱƶǂƴƴ� ƻƼƴ�
ƷƱǃƱƹƴƴ� ƺƽƷƺƲƹƱƹƹǇǁ� ǀƺƼƸ� ƶƬƼƴƱƽƬ� ſƷƴƹƴǃƱƽƶƬǋ� ƽƾƺƸƬƾƺƷƺƯƴǋ(�
,*+1(�Ǯ-(�Ɵ(2-(�ƞ(+-'+0(

2(� ƠƱƺƶƾƴƽƾƺƮƬ� ſ(Ɠ(� ƞƺƮƼƱƸƱƹƹǇƱ� ǀƴƳƴƺƾƱƼƬƻƱƮƾƴǃƱƽƶƴƱ� ƸƱ-
ƾƺưǇ� ƷƱǃƱƹƴǋ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴƴ� ſ(Ɠ(� ƠƱƺƶƾƴƽƾƺƮƬ� ƏƶƾƿƬƷǈƹǇƱ� ƻƼƺ-
ƭƷƱƸǇ�ƯƿƸƬƹƴƾƬƼƹǇǁ�ƴ�ƱƽƾƱƽƾƮƱƹƹǇǁ�ƹƬƿƶ(�,*+0(�Ǯ2(�ƞ(+2,'+20

REFERENCES:
+(� <^erZ^o� Sn(G(� ?\hlo^m� ZiiZkZmnl4� @bklm� k^lneml� Zg]� ikhli^\ml�

Sn(G(�<^erZ^o&�M(?(�Anf^grnd�En[Zg�M\b^gmb_b\�G^]b\Ze�<nee^mbg(�,*+.(�
Hh(�+(�N(+.-(�M(�+21'+3*(

,(� Ank^^o� >(G(� G^]b\Ze� Zg]� [bheh`b\Ze� Zli^\ml� h_� eZl^k� ^qihlnk^�
>(ƙ(�Ank^^o� <nee^mbg� h_� ma^� MZfZkZ� MmZm^� N^\agb\Ze� Ogbo^klbmr(� ,*+-(�
N(-,(�Hnf[^k�-(�M(�++3'+,2(

-(�Anldho�;(P(� FZl^kl� bg� ma^kZi^nmb\�Zg]�hkmahi^]b\�]^gmblmkr�;(P(�
Anldho&� >(;(� TbfZgdho&� >(<(�Gbkgb`fZmhoZ� Mrf[he� h_� l\b^g\^(� ,*+/(�
Hh(�+*(�M(�,,+',,-(

.(�Jhehg^b\abd�H(G(�Na^�nl^�h_�Z�eZl^k�bg�^g]h]hgmb\�mk^Zmf^gm�H(ƙ(�
Jhehg^b\abd&

N(H(�GZgZd&�A(A(�=ablmrZdhoZ�>^gmZe� chnkgZe(�,**3&�Hh(�.(�'M(-01'
-1*(

/(�Mbg^gdh�N(;(&�Mh[he^oZ�M(Sn(�J^klhgg^e� Zll^llf^gm� Zl� Z� _Z\mhk�
bg� ma^� lmkZm^`b\� ]^o^ehif^gm� h_� Z�f^]b\Ze� bglmbmnmbhg� <Zlb\� k^l^Zk\a(�
,*,*(Hh(�-(J(�30'+**(

0(� MfZ`bgZ� P(L(� @nmnk^� m^\agheh`b^l4� ma^� nl^� h_� eZl^k� bg� ]^gmblmkr�
P(L(�MfZ`bgZ�=^gmkZe�M\b^gmb_b\�<nee^mbg(�,*+1(�Hh(�3(�N(,0(�M(.+'.,(

1(� ;(P(� FZkbgldZrZ&� ;(P(� Snkd^ob\a&� P(@(� GbdaZe\a^gdh&� ;(P(�
GbdaZe\a^gdh� Gh]^kg� Zli^\ml� h_� bgmkZ\ZgZe� ]blbg_^\mbhg� bg� ma^�
mk^Zmf^gm�h_� \hfieb\Zm^]� _hkfl�h_� \Zkb^l�=ebgb\Ze�]^gmblmkr(� ,*+1(�Hh(�
-(�N(�2-(�M(+-'+0(

2(�@^hdmblmhoZ�E(?(�Gh]^kg�iarlbhma^kZi^nmb\�f^mah]l�h_�mk^Zmf^gm�
bg� ]^gmblmkr� E(?(� @^hdmblmhoZ� ;\mnZe� ikh[e^fl� h_� ma^� anfZgbmb^l� Zg]�
gZmnkZe�l\b^g\^l(�,*+0(�Hh(�2(�M(�+2,'+20(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƭƾƸåƱƶǄ�Ɣ(Ɩ(�ǜ�ưƱƶƬƹ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�ǀƬƶƿƷǈƾƱƾƬ&�ƳƬƮƱưƿǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƺƼƾƺƻƱưƴǃƱƽƶƺƵ&�

ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ưƺǂƱƹƾ&�IL=C>�C>4�****'***-'+1.0'/212+
ƝƯƾƶƻÚƸƯǌ�Ɣ(Ɩ(�ǜ�ƬƽƻƴƼƬƹƾ�ƶƬǀƱưƼǇ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƺƼƾƺƻƱưƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ(�IL=C>�C>4�****'***,',1-+'

3*.++
ƅǅƻƶǃƸƶƷ�ƛ(Ɨ(�ǜ�ƳƬƮƱưƿǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ&�ǁƴƼƿƼƯƴǃƱƽƶƺƵ&�ƺƼƾƺƻƱưƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƴ�

ƽƾƺƸƬƾƺƷƺƯƴƴ�ưƱƾƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ƻƼƺǀƱƽƽƺƼ&�IL=C>�C>4�****'***,'.*..'-**.,
ƞƶǂƯƹǉǄåƻƸƼ�Ɩ(ƣ(�ǜ�ƻƼƺǀƱƽƽƺƼ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ƻƼƺǀƱƽ-

ƽƺƼ&�IL=C>�C>4�****'***,'-.**'2*+.-
ƞƶǂƯƹǉǄåƻƸƼ�Ɣ(Ɩ(�ǜ�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�ƶƬƹưƴưƬƾ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&IL=C>�C>4�

****'***-'+1.,'3.//-
ƨåƲƹƼƱ�Ɣ(�Ɩ(�ǜ�ƒƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƺƼƾƺƻƱưƴǃƱƽƶƺƵ&�ƶƬƹưƴưƬƾ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�IL=C>�C>4�****'

***,'..-/'+0/*+
+ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ�
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