
441

������ ������	
 ��� ���� 
�����
 
�������� �� 
�������
�����
�� ���	�


� � � ���� �� �� � � � �� � ! �" " # $% � & � ' � (  �)�� *+ $, � ( � � " �-  + � . � / - "� 0 ����# $% $1

� 234567 83 9: ;4:<=>< ?? @22 @AA @B C=:D<EF:7 83 9: ;36<E=5 B GHIG J K3E5=:FF: L;M N B O736:3
# P :Q @ 9: ? 37<R 37:43 <9 O=S5ER 37:43 B C=:D<EF:7 83 9: ;36<E=5 B GHIG J K3E5=:FF: L;M N B O736:3

% OA2? T=:7 83 9: ;36<E=5 B GHIG J K3E5=:FF: L;M N B O736:3 @ UVR 3:6 WE5X73YZT=:F3 @:7
+ P :Q3E7:R <=75 9: 2 :F:43 B C=:D<EF:7 83 9: ;36<E=5 B GHIG J K3E5=:FF: L;M NB O736:3

1 OOM ;; [U @\ @ ]3:3=:<665[ B ^ :<7E: FT 6 R 3E< L;M N O736:3
, OA2A YETQQ5 4566<Y375 9: ;36<E=5 B GHIG J K3E5=:FF: L;M NB O736:3 @ UVR 3:6 W9<R 3E7:=5ZF3 @:=S= @:7

_`abc_db
efghihfghfj klmilfhfj nfopqrsr tekn u sr vrhg jl ofow
pqxh jyh rhsrm sz rs{fopr i|lgvzhg }q h~iplrslfr l� �j|lmw
}lps �lpzofl � ej yor }hhf h~ih|sm hfjoppq i|l�hg jyoj sj
sr i lrrs}ph jl h~j|ozj jyh mlrj rs{f s�zofj zlmilfhfjr
�|lm rhsrm lmhjh| |hzl|gh|r � ef io|jszvpo| � jyh rs{fop �
{hfh|oppq jylv{yj or {hfh|ojhg }q jyh rlv|zh � sr zl|w
|hrilfgsf{ jl jyh ys{yh| il�h| ri hzj|vm � srl pojhg }q
lv| ofopqrsr �

�� ��bc���db���
�j|lm}lps sr o �lpzofsz srpofg l� nhlpsof o|z sf jyh
�q||yhfsof rho � �yh �lpzofl |srhr o}lvj ��� m o}l�h
rho ph�hp ofg mlrj l� jyh i|lgvzjr o|h h� hzjhg �|lm jyh
z|ojh|r ipozhg lf o jh||ozh ��� m o}l�h rho ph�hp � �ysr
�lpzofl sr zyo|ozjh|sxhg }q o ih|slgsz ozjs� sjq � jyh|h
sr of h~iplrslf o}lvj h�h|q jhf m sfvjhr � �yh |hzl|ghg
rs{fopr o|h zyo|ozjh|sxhg }q h~iplrslf �vo�hr rvih|sm w
ilrhg lf o }oz�{|lvfg zlfjsfvlvr rs{fop � jyh rvrjosfhg
j|hml| � �vh jl o |oisg plrr l� zlyh|hfzh l� jyh �o�h
�hpg ofg jl jyh o}rhfzh l� zpho| smivprhr � sj sr �h|q
gs� zvpj jl rjvgq jyhrh rs{fopr vrsf{ zporrszop m hjylgr �
�i hzj|op ofopqrhr yo�h ryl�f jyh i|hrhfzh l� m o|�hg
iho�r � jyoj yo�h }hhf zlffhzjhg jl jyh rlv|zh m hzyw
ofsrm � ef io|jszvpo| � sj yor }hhf ivj sf h�sghfzh jyh
}smlgop fojv|h l� jyhrh ri hzj|o � ryl� sf{ jyoj jyh|h sr
o |hphorh l� hfh|{q sfjl j�l }ofgr l� �|h�vhfzq� jyh
�|rj lfh sf o }ofg }hj�hhf � ofg � �x � jyh rhzlfg lfh
}hj�hhf � ofg � �x � �yh �w� �x }ofg sr zlffhzjhg
jl jyh h~ srjhfzh l� }lgq �o�hr � ofg jyh rhzlfg lfh sr
zlffhzjhg jl jyh i|hrhfzh l� rv|�ozh �o�hr {hfh|ojhg
}q jyh rvih|�zsop io|j l� jyh rlv|zh ofg }q rzojjh|sf{
rlv|zhr gsrj|s}vjhg sf jyh �ylph srpofg � n mosf {lop
l� {hliyqrszop rjvgshr sr jl rhio|ojh jyhrh h~zsjojslfr �
s �h � jyh io|j l� rs{fop gs|hzjpq zlffhzjhg jl jyh rlv|zh

�|lm jylrh gvh jl jyh i|hrhfzh l� rzojjh|r ��� �  h vrh
ekn jl mo�h jy sr rhio|ojslf ofg �h ryl� jyoj ekn sr
rvsjo}ph jl lv| osm �

�yh rhphzjhg h~iplrslf �vo�hr o|h jo�hf �|lm rhsrw
m sz rs{fopr |hzl|ghg sf ni|sp ���� � sjy rm opp o||oqr
l� hphzj|lm o{fhjsz rhsrm lmhjh|r � }q ¡¢£¤¥¦ § ¤¨¤¥© ª¥«
¬¬® £¯¨ §°±²¨³ t´�µ�u � ´fs�h|rsjq l� n�vspo ofg �hrvw
�sof ¶}rh|�ojl|q� �yh |hzl|ghg rs{fopr |hi|hrhfj {|lvfg
�hpl zsjq� �y|hh o||oqr �h|h rhjjphg fho| �j|lm}lps �lpw
zofl ��� �m �o| �|lm z|ojh|r � ef io|jszvpo| � �h h~om sw
fojh jyh gojo |hzl|ghg � sjy jyh psfho| o||oq rhjjphg }q
n�vspo ´fs�h|rsjq� �ysr o||oq sr zlmilrhg l� �� rjow
jslfr h�v sii hg � sjy ��� �x romiphg jy|hhwzlmilfhfj
rhsrm lmhjh|r � ej sr ipozhg oplf{ o psfh h~jhfgsf{ sf
jyh z|ojh| gs|hzjslf � � sjy o}lvj · �¸� gh{|hh � rl jyoj
jyh ·w� zlmilfhfj l� jyh o||oq yor |hzl|ghg jyh |ow
gsop zlmilfhfj l� �o�h�hpg �  h vrh � �l| lv| ofopqrsr �
jy sr |ogsop zlmilfhfj jyoj |hzl�h|r jyh mlrj rs{fs�w
zofj j|ozh l� rlv|zh ��� � �yh jqi szop jsm h phf{yj l� lfh
l� jysr rhsrm sz rs{fopr sr o}lvj �� rhzlfgr � ef jyh �|rj
�h� rhzlfgr � jyh rs{fop sr y s{ypq zl||hpojhg � jyh oxsmvjy
gsrj|s}vjslf sr iho�hg lf �¸w �� gh{|hhr sfgszojsf{ jyoj
jyh �o�h�hpg h¹hzjs�hpq zlm hr �|lm z|ojh|r � �yh �o�hw
�hpg orrl zsojhg jl jy sr zlmilfhfj sr zlmilrhg l� }lgq
�o�hr sf jyh �|rj �h� rhzlfgr � jyhf l� ºoqphs{y �o�hr
�l| ljyh| �h� rhzlfgr � ofg �foppq l� rlm h ljyh| �o�hr
i|lgvzhg }q rzojjh|sf{ rlv|zhr ��� �

» � ���¼½¼��¼�b d�¾½��¼�b
_�_¿Àa�a

efghihfghfj klmilfhfj nfopqrsr tekn u �¸� ���� sr of
vfrvih|�srhg jhzyfs�vh �yszy j|shr jl |hi|hrhfj jyh
gojo sf jh|m r l� rjojsrjszoppq sfghi hfghfj �o|so} phr �
ekn yor pojhpq g|o�f o plj l� ojjhfjslf }ljy sf vfrvih|w
�srhg fhv|op pho|fsf{ ofg rjojsrjszop rs{fop i|l zhrrsf{ �



442

ef io|jszvpo| � h� zshfj fh� fhv|op pho|fsf{ op{l|sjym r
���� ���� yo�h }hhf sfj|lgvzhg �l| ekn ofg oiipshg jl
jyh zplrhpq |hpojhg }psfg rlv|zhr rhio|ojslf t���u �

 h zlfrsgh| jyh rjofgo|g psfho| gojo mlghp v rhg sf
ekn ofg ��� �

� t�u � _ � t�u � ��
��	 
�

t�u�� t�u

�h|h jyh zlmilfhfjr

�
t�u �  � � � � � � � � � l� jyh zlpvmf

�hzjl|r � t�u o|h jyh � vf�fl�f � mvjvoppq rjojsrjszoppq
sfghi hfghfj zlmilfhfjr tl| rlv|zh rs{fopru oj jsm h � �
�l| rhmipszsjq� jyhq o|h orrvm hg jl }h xh|l m hof ofg
rjojslfo|q� �yh zlmilfhfjr l� jyh � wgsm hfrslfop gojo
�hzjl| � t�u o|h rlmh psfho| m s~jv|hr l� jyhrh sfghi hfw
ghfj zlmilfhfjr l| rlv|zhr � �yh � � � m s~sf{ mow
j|s~ _ sr of vf�fl�f �vpp |of� zlfrjofj m oj|s~ � sjy
� � � � nj mlrj lfh l� jyh sfghihfghfj zlmilfhfjr


�
t�u sr oppl�hg jl }h µovrrsof � �l| pho|fsf{ jyh ekn

h~iofrslf t�u � of � � � sf�h|rh l| rhio|ojsf{ m oj|s~
� t�u sr vigojhg rl jyoj jyh � w�hzjl|

� t�u � � t�u� t�u t�u
}hzlmhr of hrjsm ojh � t�u � �� t�u l� jyh sfghi hfghfj
zlmilfhfjr � �sfzh jyh m s~jv|h mlghp l� h�vojslf � yor
ih|mvjojslf ofg rzoph sf�o|sofzh � jyhf jyh hrjsm ojh
�

�
t�u l� jyh �� sfghihfghfj zlmilfhfj m oq oiiho| sf

ofq zlmilfhfj �� t�u ofg jyh omipsjvghr o|h rzophg jl
yo�h o vfsj �o|sofzh � �yh }orsr �hzjl|r �� l� ekn zof
}h hrjsm ojhg or zlpvmf �hzjl|r l� jyh irhvglsf�h|rh
� � t�� � u�	 l� � �

ef rh�h|op ekn l| ��� op{l|sjym r � jyh gojo �hzw
jl|r � t�u o|h i|hi|l zhrrhg }q �ysjhfsf{ jyhm � � t�u �
� t�u� t�u � �h|h � t�u ghfljhr jyh �ysjhfhg �hzjl| rojsrw
�q sf{ � �� t�u� � � � � �� t�u� t�u� � � � � �yh|h � sr jyh vfsj
m oj|s~ � ofg � sr of � � � �ysjhfsf{ m oj|s~ � �yvr sf
jysr oii|lozy jyh jljop rhio|ojsf{ m oj|s~ sr � t�u� t�u �

ef jyh �lppl� sf{ �h ryopp vrh jyh �~hgwilsfj opw
{l|sjym ���� gh�lplihg }q �q�  o|sfhf jl ih|�l|m jyh
��� � ef o i|h�slvr �l|� ���� ! � µ soffo�lilvplr � " �
# o|yvfhf ofg $ � ¶� o zlmio|hg jyh i h|�l|mofzh l�
jyh mlrj vrhg fhv|op l| ogoijs�h op{l|sjym r ghrs{fhg
�l| ekn ofg ��� � �yh op{l|sjym r o|h oiipshg jl jy|hh
gs¹h|hfj |hopw�l|g gojo rhj ofg jyh mlrj smil|jofj
zlfzpvrslf l� jyhs| zlmio|srlf o|h jyh |l}vrjfhrr ofg
jyh h� zshfzq l� �~hgwilsfj op{l|sjym r � ¶fh sjh|ojslf
l� {hfh|opsxhg �~hgwilsfj op{l|sjym �l| �fgsf{ o |l�
�hzjl| %�� l� jyh rhio|ojsf{ moj|s~ � sr ����

% & � � ��' t%�� � u� ( � �' ) t%�� � u�% �
% � � % &� * +% &� + t�u

�yh|h ' t,u sr rvsjo}ph flf psfho|sjq� jqiszoppq ' t� u �
jofy t� u � ofg ' ) t� u sr sjr gh|s�ojh � sjy |hri hzj jl � �

- � a¼�a¾ �d �_b_ _�_¿Àa�a
� s{v|h � ryl� r of h~omiph l� h~iplrslfw�vo�h ofg �{w
v|h � sjr il�h| rihzj|vm �
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�

nr �|sjjhf sf jyh sfj|lgvzjslf � jyh rihzj|vm |hw
�hopr o zlmiph~ gqfom szr � sjy rh�h|op zlmilfhfjr �
�yh gojo o|h jyh rom h h~iplrslf �vo�h |hzl|ghg oj gs�w
�h|hfj rjojslfr oplf{ o psfh � or ryl�f sf �{v|h � �  h
�fl� jyh oiio|hfj �hpl zsjq l� jyh �|rj smivprh �|lm
o i|h�slvr �l|� ��� � �yhf � �h zof hrjsm ojh jyh o|w
|s�op jsm h l� jyh �|rj smivprh oj hozy rjojslf ofg �h
zof rqfzy|lfsxh opp jyh j|ozhr � sjy |hrihzj jl jyh �|rj
|hzl|gsf{ � ef jysr �oq �h zof zlfrsgh| jyh |hzl|gsf{r
ps�h of srjofjofhlvr m s~jv|h l� rlv|zh rs{fopr � rzojjh|w
sf{ |ogsojslfr ofg hf�s|lfm hfj flsrh � ofg rl �h zof
oiipq jyh rjofgo|g psfho| ekn �
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� s{v|h � � n||oq ilrsjslf � �yh gojo � v rhg sf jyh h~ih|w
sm hfj � o|h |hzl|ghg }q jyh rjojslfr �n �w�n ��

� s|rjpq� �h ofopqxh jyh hs{hf�opvhr l� jyh zl||hpow
jslf m oj|s~ trhh �{v|h � u rl jyoj �h zof ghjh|m sfh jyh
sf�l|mojslf yhpg sf hozy rs{fop � ¶fh l� jyh osm l� jysr
ioih| sr jl ghjh|m sfh s� ekn mvrj }h oiipshg } h�l|h
l| o�jh| o rmlljysf{ i|hi|l zhrrsf{ � �hfzh �h rhio|ojh
lv| h~ih|sm hfj sfjl j�l rjhir �

�� �h rmlljy jyh rs{fopr � sjy o flfwpsfho| flsrh |hw
gvzjslf jyhf �h oiipq ekn

� � �h �|rjpq oiipq jyh ekn ofg jyhf �h rmlljy jyh
rs{fopr � sjy o flfwpsfho| ghflsrsf{ �

 h vrh o rjofgo|g jhzyfs�vh l� flfpsfho| flsrh |hw
gvzjslf jl hpsm sfojh jyh flsrh ofg jyh i|hrhfzh l� o
gsfomqzop rqrjhm � sjy of ojj|ozjl| gsm hfrslf ys{yh|
jyof jyoj �h jo�h sfjl ozzlvfj jl mlghp jyh h~iplrslf
�vo�h �  h i|h�h| jl vrh jysr mhjylg |ojyh| jyhf rjofw
go|g psfho| � pjh|sf{ � sf �ozj jyh rs{fopr gh|s�hg �|lm
flf psfho| rlv|zhr zof h~ys}sj {hfvsfh }|log }ofg ri hzw
j|vm ofg jyh|h sr flj ofq �vrjs�zojslf jl sghfjs�q ofq
io|j l� jyh rihzj|vm or flsrh or sj �lvpg } h vrsf{ psfho|
� pjh|r � �yh flfwpsfho| ghflsrsf{ jo�hr sfjl ozzlvfj jyh
�ozj jyoj ghjh|m sfsrjsz rs{fopr �l|m rmho|hgwlvj pl�h|
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� s{v|h � � $ s{hf�opvhr l� zl||hpojslf m oj|s~

gsm hfrslfop m ofs�l pgr � or o zlfrh�vhfzh jyh ghflsrw
sf{ sghfjs�hr rvzy m ofs�l pg rj|vzjv|h ofg i|l� hzjr jyh
rs{fop sfjl jysr m ofs�l pg jl |hgvzh jyh flsrh ��� �

�yh flfwpsfho| ghflsrsf{ |h�vs|hr jyh �fl� phg{h l�
rlm h zyo|ozjh|srjsz io|omhjh|r � jyh jsm h po{ � jyh hm w
}hggsf{ gsm hfrslf � ofg jyh m ofs�lpg gsmhfrslf �  h
vrh o m hjylg i|lilrhg sf ��� jl ghjh|m sfh jyh iyorh
riozh io|om hjh|r � n rvsjo}ph jsm h po{ jyoj ghrz|s} hr
rqrjhm gqfom szr sr rhphzjhg rho|zysf{ jyh �|rj m sfsw
mvm l� jyh � ²¥±¨® ¥ � °¤°¨ �¢� ¬±� ¨¤£¬¢ tn� eu z|sjhw
|slf ��� � �ysr zof }h rhhf or o {hfh|opsxojslf l� jyh
psfho| ovjl zl||hpojslf �vfzjslf � �yhf � �h vrh jyh �¨©¥
	 ¥¨±¥©¤ 	 ¥£®
 �¬°±© op{l|sjym ��� jl �fg yl� mofq
romiphr o|h fhzhrro|q jl vf�lpg jyh vf�fl�f iyorh
riozh �  h l}josf � ��¸ r �l| jsm h po{ ofg rs~ �l| jyh
hm}hggsf{ gsm hfrslf � ef o i|h�slvr �l|� ��� sj yor
} hhf i|l�hg jyoj jyh rlv|zh l� h~i plrslf �vo�h zof }h
mlghpphg }q o rhp� rvrjosfhg lrzsppojl| �ylrh ojj|ozjl|
gsm hfrslf sr j�l � �hfzh �h i|l� hzj jyh gojo sfjl o
}sgsmhfrslfop riozh jl hpsm sfojh jyh ys{y gsm hfrslfop
gqfom szr �

� � ¼½¼c�¾¼�b_¿ c¼a�¿ba
¶f jyh }orsr l� jyh o}l�h ghrz|s} hg i|hi|lzhrrsf{ �h
h~j|ozj rs~ sfghi hfghfj zlmilfhfjr �|lm jyh h~iplrslf
�vo�h rs{fop �  h m ogh rh�h|op h~ih|sm hfjr zyof{sf{
jyh rh�vhfzh l� oiipszojslf l� gs¹h|hfjr jhzyfs�vhr �  h
zlfzpvgh jyoj jyh ghflsrsf{ rjhi hpsm sfojhr |hph�ofj sfw
�l|m ojslf �|lm jyh rs{fopr � n r �h zof rhh sf �{v|hr �
ofg � o {llg rhio|ojslf sr flj l}josfhg � jyh sfjh|i|hjow
jslf l� hozy zlmilfhfj sr �h|q gs� zvpj ofg jyh il�h|
rihzj|o l� ghflsrsf{ gojo o|h �h|q zplrh jl jyh ri hzj|o
l� jyh l|s{sfop lfhr � ¶f jyh ljyh| yofg � or �h zof
rhh sf �{v|h � � s� �h oiipq ekn }h�l|h � pjh|sf{ � jyh rs~
zlmilfhfjr |hjosf opp jyh sf�l|mojslf � rl jyoj jyh opw
{l|sjym ih|�l|m r of lijsm op rhio|ojslf � ef �ozj � �lv|
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sfgsi hfghfj zlmilfhfjr � sjy o gs¹h|hfj rihzj|op zlfw
jhfjr oiiho| trs{fop ��� �� ofg � u �  h zlfzpvgh jyoj � sf
jyh ghflsrsf{ rjhi � jyh plrj sf�l|mojslf sr |hph�ofj jl
mlghp jyh rqrjhm gsfom szr �

·l� �h |hmo|� jyoj ekn op{l|sjym sr ps�h o � pjh|
sf jyh jsm h glm osf � e� ofqlfh zlmio|hr jyh ri hzj|op
zlfjhfjr l� jyh �lv| zsjhg zlmilfhfjr � sjy jyh l|s{ sfop
ri hzj|vm l� �{v|h � � yh zof |hzl{fsxh jyh mlrj rs{w
fs�zofj i ho�r � �yh rs~jy zlmilfhfj � jyoj yor o �hpp
m o|�hg iho� o}lvj ��x � zlfjosfr jyh |h�hpofj io|j l�
rs{fop � fomhpq jyh rs~jy zlmilfhfj ylpgr ml|h jyof
��� l� rs{fop sf�l|m ojslf � �ysr zlmilfhfj sr jyh gsw
|hzj rlv|zh rs{fop � zlf�|m sf{ jyh |hrvpjr l� ��� �

� � d��d¿�a���a _�� ��b�c¼
c¼a¼_cd�

ef jysr ioih| �h yo�h ryl�f jyoj ekn sr o rvsjo}ph
jhzyfs�vh jl } h oiipshg jl jyh ofopqrsr l� �j|lm}lps
h~iplrslf �vo�hr � ef �ozj � �h zof g|o� jyh �lppl� sf{
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