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1 . Ml\_j`^_gb_ ih\_kldb ^gy b hj]ZgbaZpby jZ[hlu

< khhl\_lkl\bb k ijZ\behf � ijZ\be ijhp_^mju nmgdpbhgZevguo dhfbkkbc

Wdhghfbq_kdh]h b KhpbZevgh]h Kh\_lZ ij_^mkfZljb\Z_lky� qlh \ gZqZe_ dZ`^hc

k_kkbb Dhfbkkby ih ij_^mij_`^_gbx ij_klmighklb b m]heh\ghfm ijZ\hkm^bx

ml\_j`^Z_l ih\_kldm ^gy ^Zgghc k_kkbb gZ hkgh\_ ij_^\Zjbl_evghc ih\_kldb

^gy�

< k\h_f j_r_gbb �������� Wdhghfbq_kdbc b KhpbZevguc Kh\_l

ihklZgh\be� qlh gZqbgZy k k_^vfhc k_kkbb mkem]Zfb mklgh]h i_j_\h^Z \ iheghf

h[t_f_ ^he`gu h[_ki_qb\Zlvky g_ lhevdh ie_gZjgu_ aZk_^Zgby Dhfbkkbb� gh b \

h[s_c keh`ghklb �� aZk_^Zgbc \ jZfdZo g_hnbpbZevguo dhgkmevlZpbc ^ey

h[km`^_gby ijh_dlh\ ij_^eh`_gbc b kh\_sZgbc jZ[hqbo ]jmii hldjulh]h

khklZ\Z ijb lhqghf jZkij_^_e_gbb \j_f_gb f_`^m jZaebqgufb \b^Zfb

aZk_^Zgbc� hij_^_ey_fh]h Dhfbkkb_c ijb jZkkfhlj_gbb imgdlZ ih\_kldb ^gy�

haZ]eZ\e_ggh]h �Ml\_j`^_gb_ ih\_kldb ^gy b hj]ZgbaZpby jZ[hlu�� ijb lhf
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ihgbfZgbb� qlh h^gh\j_f_ggh [m^_l ijh\h^blvky g_ [he__ ^\mo aZk_^Zgbc� k l_f

qlh[u h[_ki_qblv fZdkbfZevgh_ mqZklb_ ^_e_]Zpbc�

< k\h_f j_r_gbb �������� Wdhghfbq_kdbc b KhpbZevguc Kh\_l ijbgye d

k\_^_gbx ^hdeZ^ Dhfbkkbb h jZ[hl_ __ ^_\ylhc k_kkbb b ml\_j^be

ij_^\Zjbl_evgmx ih\_kldm ^gy ^_kylhc k_kkbb Dhfbkkbb�

Ihke_ ml\_j`^_gby ih\_kldb ^gy k\h_c \hah[gh\e_gghc ^_kylhc k_kkbb

Dhfbkkby� \hafh`gh� ih`_eZ_l mklZgh\blv jZkibkZgb_ jZ[hlu ^Zgghc k_kkbb b

kh]eZkh\Zlv hj]ZgbaZpbx __ jZ[hlu�

2 . Ijh_dl fZg^ZlZ gZ jZajZ[hldm f_`^mgZjh^gh� ijZ\h\h]h ^hdmf_glZ ijhlb\

dhjjmipbb

< k\h_c j_ahexpbb ������� haZ]eZ\e_gghc �F_ju ijhlb\ dhjjmipbb��

=_g_jZevgZy :kkZf[e_y ijhkbeZ MijZ\e_gb_ ih dhgljhex gZ^ gZjdhlbdZfb b

ij_^mij_`^_gbx ij_klmighklb ij_^klZ\blv Dhfbkkbb ih ij_^mij_`^_gbx

ij_klmighklb b m]heh\ghfm ijZ\hkm^bx g_ iha^g__ q_f gZ __ ^_kylhc k_kkbb

^hdeZ^ h oh^_ hkms_kl\e_gby wlhc j_ahexpbb b ijbgyluo ]hkm^Zjkl\Zfb±

qe_gZfb f_jZo ih [hjv[_ k dhjjmipb_c b ^hoh^Zfb hl g__� Z lZd`_ ij_^eh`beZ

]hkm^Zjkl\Zf±qe_gZf bamqblv Z^_d\Zlghklv k\hbo \gmlj_ggbo ijZ\h\uo

j_`bfh\ k lhqdb aj_gby aZsblu hl dhjjmipbb b iheh`_gbc h dhgnbkdZpbb

^hoh^h\ hl dhjjmipbb�

BgnhjfZpby h f_jZo� ijbgyluo K_dj_lZjbZlhf \h bkiheg_gb_

j_ahexpbb ������� \deZ^_ P_gljZ ih f_`^mgZjh^ghfm ij_^mij_`^_gbx

ij_klmighklb MijZ\e_gby ih dhgljhex gZ^ gZjdhlbdZfb b ij_^mij_`^_gbx

ij_klmighklb \ ijbgylb_ f_j ih jZajZ[hld_ f_`^mgZjh^gh±ijZ\h\h]h

^hdmf_glZ ijhlb\ dhjjmipbb b f_jhijbylbyo P_gljZ� gZijZ\e_gguo gZ

jZajZ[hldm wnn_dlb\ghc ]eh[Zevghc ijh]jZffu h[_ki_q_gby l_ogbq_kdhc

ihfhsb ^ey [hjv[u k dhjjmipb_c� [ueZ ij_^klZ\e_gZ gZ jZkkfhlj_gb_

Dhfbkkbb \ ^hdeZ^_ >bj_dlhjZ±bkihegbl_ey h jZ[hl_ P_gljZ ih

f_`^mgZjh^ghfm ij_^mij_`^_gbx ij_klmighklb �E / C N .1 5 /2 0 0 1 /2  b C o r r.1 ) .

Ijb jZkkfhlj_gbb \hijhkZ h[ hkms_kl\e_gbb j_ahexpbb 5 4 /1 2 8
Ki_pbZevguc dhfbl_l ih jZajZ[hld_ dhg\_gpbb ijhlb\ ljZgkgZpbhgZevghc

hj]Zgbah\Zgghc ij_klmighklb gZ k\h_c k_^vfhc k_kkbb� ijhoh^b\r_c \ <_g_

1 7 – 2 8 yg\Zjy ���� ]h^Z� ijbr_e d \u\h^m h p_e_khh[jZaghklb jZajZ[hldb

f_`^mgZjh^gh±ijZ\h\h]h ^hdmf_glZ ijhlb\ dhjjmipbb� Ki_pbZevguc dhfbl_l

ihklZgh\be� qlh jZajZ[hldZ lZdh]h ^hdmf_glZ ^he`gZ gZqZlvky ihke_ aZ\_jr_gby

i_j_]h\hjh\ ih ijh_dlm dhg\_gpbb Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ijhlb\

ljZgkgZpbhgZevghc hj]Zgbah\Zgghc ij_klmighklb b ijhlhdheh\ d g_c

�kf� ^hdmf_gl A / A C .2 5 4 /2 5 � imgdl 2 1 ) .

< k\h_c j_ahexpbb ������ haZ]eZ\e_gghc �Wnn_dlb\guc f_`^mgZjh^gh±

ijZ\h\hc ^hdmf_gl ijhlb\ dhjjmipbb�� =_g_jZevgZy :kkZf[e_y ijbagZeZ

p_e_khh[jZaghklv jZajZ[hldb f_`^mgZjh^gh±ijZ\h\h]h ^hdmf_glZ ijhlb\

dhjjmipbb b ihklZgh\beZ gZqZlv i_j_]h\hju ih jZajZ[hld_ lZdh]h ^hdmf_glZ \

<_g_� \ P_glj_ ih f_`^mgZjh^ghfm ij_^mij_`^_gbx ij_klmighklb� ijhkbeZ

=_g_jZevgh]h k_dj_lZjy ih^]hlh\blv ^hdeZ^� kh^_j`Zsbc ZgZeba \k_o

khhl\_lkl\mxsbo f_`^mgZjh^gh±ijZ\h\uo b ^jm]bo ^hdmf_glh\ b

j_dhf_g^Zpbc� dZkZxsboky dhjjmipbb� Z lZd`_ ijhkbeZ Dhfbkkbx gZ __ ^_kylhc

k_kkbb jZkkfhlj_lv b ijhZgZebabjh\Zlv wlhl ^hdeZ^ b gZ wlhc hkgh\_
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knhjfmebjh\Zlv j_dhf_g^Zpbb b jmdh\h^ysb_ mdZaZgby \ hlghr_gbb [m^ms_c

jZ[hlu ih ih^]hlh\d_ ijZ\h\h]h ^hdmf_glZ ijhlb\ dhjjmipbb� >hdeZ^

=_g_jZevgh]h k_dj_lZjy [ue ij_^klZ\e_g Dhfbkkbb gZ __ ^_kylhc k_kkbb

(E /C N .1 5 /2 0 0 1 /3 ) .

< k\h_c j_ahexpbb ����� =_g_jZevgZy :kkZf[e_y ijhkbeZ =_g_jZevgh]h

k_dj_lZjy kha\Zlv f_`ijZ\bl_evkl\_ggmx ]jmiim wdki_jlh\ hldjulh]h khklZ\Z

^ey jZkkfhlj_gby b ih^]hlh\db ijh_dlZ fZg^ZlZ gZ jZajZ[hldm [m^ms_]h

ijZ\h\h]h ^hdmf_glZ ijhlb\ dhjjmipbb b ijhkbeZ f_`ijZ\bl_evkl\_ggmx

]jmiim wdki_jlh\ hldjulh]h khklZ\Z ij_^klZ\blv ijh_dl fZg^ZlZ q_j_a

Dhfbkkbx ih ij_^mij_`^_gbx ij_klmighklb b m]heh\ghfm ijZ\hkm^bx b

Wdhghfbq_kdbc b KhpbZevguc Kh\_l =_g_jZevghc :kkZf[e__ gZ __ iylv^_kyl

r_klhc k_kkbb \ p_eyo _]h ml\_j`^_gby�

< k\h_c j_ahexpbb ������� haZ]eZ\e_gghc �Ij_^mij_`^_gb_ dhjjmipbb b

g_aZdhggh]h i_j_\h^Z kj_^kl\ b [hjv[Z k gbfb b j_iZljbZpby g_aZdhggh

i_j_\_^_gguo kj_^kl\ \ kljZgu ijhbkoh`^_gby�� =_g_jZevgZy :kkZf[e_y

ih^l\_j^beZ k\hx ijhkv[m� h[jZs_ggmx d =_g_jZevghfm k_dj_lZjx \

j_ahexpbb ������ kha\Zlv f_`ijZ\bl_evkl\_ggmx ]jmiim wdki_jlh\ hldjulh]h

khklZ\Z ^ey jZkkfhlj_gby b ih^]hlh\db – gZ hkgh\_ ^hdeZ^Z =_g_jZevgh]h

k_dj_lZjy b j_dhf_g^Zpbc Dhfbkkbb ih ij_^mij_`^_gbx ij_klmighklb b

m]heh\ghfm ijZ\hkm^bx� knhjfmebjh\Zgguo gZ __ ^_kylhc k_kkbb� – ijh_dlZ
fZg^ZlZ gZ jZajZ[hldm [m^ms_]h ijZ\h\h]h ^hdmf_glZ ijhlb\ dhjjmipbb b

ij_^eh`beZ ]jmii_ wdki_jlh\ gZ wlhc `_ hkgh\_ bamqblv \hijhk h g_aZdhggh

i_j_\h^bfuo kj_^kl\Zo b j_iZljbZpbb lZdbo kj_^kl\ \ kljZgu ijhbkoh`^_gby�

Kh\_sZgb_ F_`ijZ\bl_evkl\_gghc ]jmiiu wdki_jlh\ hldjulh]h khklZ\Z ih

ih^]hlh\d_ ijh_dlZ fZg^ZlZ gZ jZajZ[hldm f_`^mgZjh^gh±ijZ\h\h]h ^hdmf_glZ

ijhlb\ dhjjmipbb [ueh kha\Zgh �� bxey –  3 Z\]mklZ ���� ]h^Z \ <_g_� < dZq_kl\_

hkgh\u ^ey h[km`^_gbc gZ jZkkfhlj_gb_ =jmiiu wdki_jlh\ [ue ij_^klZ\e_g

^hdeZ^ =_g_jZevgh]h k_dj_lZjy b khhl\_lkl\mxsb_ \u^_j`db ba ^hdeZ^Z

Dhfbkkbb ih ij_^mij_`^_gbx ij_klmighklb b m]heh\ghfm ijZ\hkm^bx h jZ[hl_

__ ^_kylhc k_kkbb� <u\h^u b j_dhf_g^Zpbb =jmiiu wdki_jlh\ [m^ml

ij_^klZ\e_gu gZ jZkkfhlj_gb_ Dhfbkkbb gZ __ \hah[gh\e_gghc ^_kylhc k_kkbb�

>hdmf_glZpby

>hdeZ^ =_g_jZevgh]h k_dj_lZjy h kms_kl\mxsbo f_`^mgZjh^gh±ijZ\h\uo

^hdmf_glZo� j_dhf_g^Zpbyo b ^jm]bo ^hdmf_glZo� dZkZxsboky dhjjmipbb

(E /C N .1 5 /2 0 0 1 /3 )

>hdeZ^ >bj_dlhjZ±bkihegbl_ey h jZ[hl_ P_gljZ ih f_`^mgZjh^ghfm

ij_^mij_`^_gbx ij_klmighklb �E / C N .1 5 /2 0 0 1 /2 b C o r r.1 )

<u\h^u b j_dhf_g^Zpbb kh\_sZgby F_`ijZ\bl_evkl\_gghc ]jmiiu wdki_jlh\

hldjulh]h khklZ\Z ih ih^]hlh\d_ ijh_dlZ fZg^ZlZ gZ jZajZ[hldm f_`^mgZjh^gh±

ijZ\h\h]h ^hdmf_glZ ijhlb\ dhjjmipbb� ijhoh^b\r_]h \ <_g_ �� bxey –
3 Z\]mklZ ���� ]h^Z�
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3 . <uiheg_gb_ j_r_gbc ^_kylh]h Dhg]j_kkZ Hj]ZgbaZpbb H[t_^bg_gguo

GZpbc ih ij_^mij_`^_gbx ij_klmighklb b h[jZs_gbx k

ijZ\hgZjmrbl_eyfb� ijh_dlu ieZgh\ ^_ckl\bc ih hkms_kl\e_gbx <_gkdhc

^_deZjZpbbh ij_klmighklb b ijZ\hkm^bb� hl\_lu gZ \uah\u X X I \_dZ

<h bkiheg_gb_ j_ahexpbb ������ =_g_jZevghc :kkZf[e_b� haZ]eZ\e_gghc

�Ih^]hlh\dZ d ^_kylhfm Dhg]j_kkm Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih

ij_^mij_`^_gbx ij_klmighklb b h[jZs_gbx k ijZ\hgZjmrbl_eyfb�� Dhfbkkby

ih ij_^mij_`^_gbx ij_klmighklb b m]heh\ghfm ijZ\hkm^bx gZ k\h_c \hkvfhc

k_kkbb ih^]hlh\beZ ij_^\Zjbl_evguc ijh_dl <_gkdhc ^_deZjZpbb h

ij_klmighklb b ijZ\hkm^bb� hl\_lu gZ \uah\u X X I \_dZ� < k\h_f

j_r_gbb �������� Wdhghfbq_kdbc b KhpbZevguc Kh\_l ihklZgh\be

ij_ijh\h^blv ij_^\Zjbl_evguc ijh_dl ^_deZjZpbb ^_kylhfm Dhg]j_kkm� < k\h_c

j_ahexpbb ������ =_g_jZevgZy :kkZf[e_y ijhkbeZ ^_kyluc Dhg]j_kk

ij_^klZ\blv q_j_a Dhfbkkbx b Kh\_l _]h >_deZjZpbx :kkZf[e__ lukyq_e_lby

^ey jZkkfhlj_gby b ijbgylby j_r_gby b ijhkbeZ Dhfbkkbx m^_eblv gZ k\h_c

^_\ylhc k_kkbb i_j\hkl_i_ggh_ \gbfZgb_ \u\h^Zf b j_dhf_g^Zpbyf ^_kylh]h

Dhg]j_kkZ� k l_f qlh[u ij_^klZ\blv q_j_a Kh\_l j_dhf_g^Zpbb \ hlghr_gbb

gZ^e_`Zsbo ihke_^mxsbo f_j ^ey ijbgylby :kkZf[e__c gZ __ iylv^_kyl iylhc

k_kkbb�

< k\h_c j_ahexpbb ����� =_g_jZevgZy :kkZf[e_y h^h[jbeZ <_gkdmx

^_deZjZpbx h ij_klmighklb b ijZ\hkm^bb� hl\_lu gZ \uah\u X X I \_dZ�
ijbgylmx ^_kyluf Dhg]j_kkhf Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih

ij_^mij_`^_gbx ij_klmighklb b h[jZs_gbx k ijZ\hgZjmrbl_eyfb� < k\h_c

j_ahexpbb ����� :kkZf[e_y ijhkbeZ Dhfbkkbx ijh^he`blv gZ __ ^_kylhc

k_kkbb jZkkfhlj_gb_ aZdexq_gbc b j_dhf_g^Zpbc� baeh`_gguo \ <_gkdhc

^_deZjZpbb� b� ijb g_h[oh^bfhklb� ^hdeZ^Z ^_kylh]h Dhg]j_kkZ b ijbgylv

khhl\_lkl\mxsb_ j_r_gby� Z lZd`_ ijhkbeZ =_g_jZevgh]h k_dj_lZjy ih^]hlh\blv

\ dhgkmevlZpbb k ]hkm^Zjkl\Zfb±qe_gZfb ijh_dlu ieZgh\ ^_ckl\bc� dhlhju_

[m^ml \dexqZlv dhgdj_lgu_ f_ju ih \uiheg_gbx ijbgyluo \ >_deZjZpbb

h[yaZl_evkl\ b ijh\_^_gbx ihke_^mxsbo f_jhijbylbc� ^ey jZkkfhlj_gby

Dhfbkkb_c gZ __ ^_kylhc k_kkbb b ijbgylby _x khhl\_lkl\mxsbo j_r_gbc�

< oh^_ i_j\hc qZklb ^_\ylhc k_kkbb Dhfbkkbb� ijhoh^b\r_c �±�� fZy
2 0 0 1 ]h^Z \ <_g_� Dhfbl_l ihegh]h khklZ\Z aZ\_jrbe jZkkfhlj_gb_ i_j\uo

r_klb ijh_dlh\ ieZgh\ ^_ckl\bc� Z bf_ggh ieZgh\ ^_ckl\bc ijhlb\

ljZgkgZpbhgZevghc hj]Zgbah\Zgghc ij_klmighklb� dhjjmipbb� lhj]h\eb ex^vfb�

dhgljZ[Zg^gh]h ijh\haZ fb]jZglh\� g_aZdhggh]h ba]hlh\e_gby b h[hjhlZ

h]g_klj_evgh]h hjm`by� _]h khklZ\guo qZkl_c b dhfihg_glh\� Z lZd`_

[h_ijbiZkh\ d g_fm b ih [hjv[_ k hlfu\Zgb_f ^_g_] �kf� ^hdmf_gl E / C N .1 5 /
2 0 0 2 /5 �� JZkkfhlj_gb_ h^gh]h ba \hijhkh\� k\yaZgguo k ieZghf ^_ckl\bc ijhlb\

g_aZdhggh]h ba]hlh\e_gby b h[hjhlZ h]g_klj_evgh]h hjm`by� _]h khklZ\guo

qZkl_c b dhfihg_glh\� Z lZd`_ [h_ijbiZkh\ d g_fm� g_ [ueh aZ\_jr_gh�

ihkdhevdm ij_^klZ\bl_eb g_ bf_eb ^hklZlhqgh]h \j_f_gb ^ey jZkkfhlj_gby

ij_^eh`_gby� dZkZxs_]hky h^ghc ba qZkl_c l_dklZ wlh]h ieZgZ ^_ckl\bc� K

mq_lhf wlh]h bkdexq_gby Dhfbl_l ihegh]h khklZ\Z ^hklb] dhgk_gkmkZ \

hlghr_gbb i_j_qbke_gguo \ur_ ijh_dlh\ ieZgh\ ^_ckl\bc� <f_kl_ k l_f ba�aZ

agZqbl_evgh]h h[t_fZ b ho\ZlZ ^hdmf_glZ b keh`ghklb aZ^Zq ijh_dlh\ ieZgh\

^_ckl\bc Dhfbl_l ihegh]h khklZ\Z g_ kfh] aZ\_jrblv jZkkfhlj_gb_ hklZevguo

ieZgh\ ^_ckl\bc�
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Dhfbkkby ihklZgh\beZ� qlh ijh_dlu ieZgh\ ^_ckl\bc ^he`gu [ulv

ml\_j`^_gu b ijbgylu \ \b^_ _^bgh]h iZd_lZ f_j� b ihwlhfm ihklZgh\beZ

kha\Zlv \ i_jbh^ k � ih � k_gly[jy ���� ]h^Z f_`k_kkbhggh_ kh\_sZgb_ ^ey

jZkkfhlj_gby hklZevguo ijh_dlh\ ieZgh\ ^_ckl\bc� gZqbgZy� bkoh^y ba

ijZdlbq_kdbo khh[jZ`_gbc� k l_o ieZgh\ ^_ckl\bc� dhlhju_ g_ h[km`^Zebkv

Dhfbl_lhf ihegh]h khklZ\Z� K_dj_lZjbZlm [ueh ij_^eh`_gh ih^]hlh\blv

i_j_kfhlj_gguc l_dkl ijh_dlh\ ieZgh\ ^_ckl\bc ih hkms_kl\e_gbx <_gkdhc

^_deZjZpbb �����±���� ]h^u�� \ dhlhjhf [m^ml hljZ`_gu b mql_gu j_amevlZlu

h[km`^_gbc� ijh\_^_gguo \ Dhfbl_l_ ihegh]h khklZ\Z ih ijh_dlZf ieZgh\

^_ckl\bc� L_f ijZ\bl_evkl\Zf� dhlhju_ ij_^klZ\beb ^hihegbl_evgu_

ij_^eh`_gby gZ jZkkfhlj_gb_ Dhfbkkbb� [ueh ij_^eh`_gh \gh\v ij_^klZ\blv

k\hb khh[jZ`_gby gZ \ur_mihfygmlhf kh\_sZgbb \ khhl\_lkl\bb k gh\uf

nhjfZlhf� kh]eZkh\Zgguf \ Dhfbl_l_ ihegh]h khklZ\Z�

F_`k_kkbhggh_ kh\_sZgb_ ij_^klZ\bl ^hdeZ^ h j_amevlZlZo k\h_c jZ[hlu

gZ jZkkfhlj_gb_ \hah[gh\e_gghc ^_kylhc k_kkbb Dhfbkkbb�

>hdmf_glZpby

I_j_kfhlj_gguc ijh_dl ieZgh\ ^_ckl\bc ih hkms_kl\e_gbx <_gkdhc

^_deZjZpbb h ij_klmighklb b ijZ\hkm^bb� hl\_lu gZ \uah\u X X I \_dZ
(E /C N .1 5 /2 0 0 1 /1 4 )

4 . Ml\_j`^_gb_ ^hdeZ^Z Dhfbkkbb h jZ[hl_ __ \hah[gh\e_gghc ^_kylhc k_kkbb

Ij_^iheZ]Z_lky� qlh Dhfbkkby ml\_j^bl ^hdeZ^ h jZ[hl_ k\h_c

\hah[gh\e_gghc ^_kylhc k_kkbb gZ ^g_\ghf aZk_^Zgbb \ ihke_^gbc ^_gv jZ[hlu

k_kkbb�


