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I I . 	��������∗

1 . Ml\_j`^_gb_ ih\_kldb ^gy

2 . AZy\e_gb_ Ij_^k_^Zl_ey

Ihke_ ml\_j`^_gby Dhfbl_lhf ih\_kldb ^gy b ihjy^dZ jZ[hlu
Ij_^k_^Zl_ev \uklmibl k aZy\e_gb_f� \ dhlhjhf [m^_l ^Zg h[ahj bf_xsbo
hlghr_gb_ d jZ[hl_ Dhfbl_lZ kh[ulbc� dhlhju_ ijhbahreb kh \j_f_gb
ijh\_^_gby _]h khjhd lj_lv_c k_kkbb� Hjb_glbjh\hqguc ]jZnbd jZ[hlu� d
dhlhjhfm ke_^m_l ih^oh^blv ]b[dh� kh^_j`blky \ ijbeh`_gbb d gZklhys_fm
^hdmf_glm�

3 . H[sbc h[f_g fg_gbyfb

Dhfbl_l gZqg_l k\hx jZ[hlm ih \hijhkZf kms_kl\Z k h[s_]h h[f_gZ
fg_gbyfb�

4 . Imlb b kj_^kl\Z khojZg_gby dhkfbq_kdh]h ijhkljZgkl\Z ^ey fbjguo p_e_c

< imgdl_ �� k\h_c j_ahexpbb ������ =_g_jZevgZy :kkZf[e_y ij_^eh`beZ
Dhfbl_lm ijh^he`blv jZkkfhlj_gb_ \ i_j\hhq_j_^ghf ihjy^d_ iml_c b kj_^kl\
khojZg_gby dhkfbq_kdh]h ijhkljZgkl\Z ^ey fbjguo p_e_c b ij_^klZ\blv
:kkZf[e__ gZ __ iylv^_kyl r_klhc k_kkbb ^hdeZ^ ih wlhfm \hijhkm�

5 . Hkms_kl\e_gb_ j_dhf_g^Zpbc lj_lv_c Dhgn_j_gpbb Hj]ZgbaZpbb
H[t_^bg_gguo GZpbc ih bkke_^h\Zgbx b bkihevah\Zgbx dhkfbq_kdh]h
ijhkljZgkl\Z \ fbjguo p_eyo �XGBKI?CK±,,,�

< imgdl_ �� k\h_c j_ahexpbb ������ =_g_jZevgZy :kkZf[e_y kh]eZkbeZkv k
l_f� qlh Dhfbl_lm ke_^m_l \dexqblv \ ih\_kldm ^gy k\hbo khjhd q_l\_jlhc –
khjhd k_^vfhc k_kkbc imgdl� ihk\ys_gguc hkms_kl\e_gbx j_dhf_g^Zpbc
XGBKI?CK±I I I .

< khhl\_lkl\bb k imgdlhf �� j_ahexpbb ������ =_g_jZevghc :kkZf[e_b
GZmqgh±l_ogbq_kdbc ih^dhfbl_l gZ k\h_c ljb^pZlv \hkvfhc k_kkbb \ jZfdZo
JZ[hq_c ]jmiiu ihegh]h khklZ\Z jZkkfhlj_e \hijhk h[ hkms_kl\e_gbb
j_dhf_g^Zpbc XGBKI?CK±I I I � Ih^dhfbl_l h^h[jbe j_dhf_g^Zpbb JZ[hq_c
]jmiiu ihegh]h khklZ\Z� dZkZxsb_ky f_oZgbafZ hkms_kl\e_gby j_dhf_g^Zpbc
XGBKI?CK±I I I b kihkh[h\ mqZklby g_ijZ\bl_evkl\_gguo hj]ZgbaZpbc� Z lZd`_
hkms_kl\e_gby ieZgZ ^_ckl\bc MijZ\e_gby ih \hijhkZf dhkfbq_kdh]h
ijhkljZgkl\Z �:�:K��������� ijbeh`_gb_ I I � imgdlu 3 – 1 4 ) .

JZ[hqZy ]jmiiZ ihegh]h khklZ\Z j_rbeZ� qlh hp_gdZ b hkms_kl\e_gb_
j_dhf_g^Zpbc XGBKI?CK±I I I fh]ml ijh\h^blvky gZ hkgh\_ ^h[jh\hevgh]h
eb^_jkl\Z hl^_evguo ]hkm^Zjkl\±qe_gh\ b bo khhl\_lkl\mxsbo
ijZ\bl_evkl\_gguo mqj_`^_gbc \ hlghr_gbb dhgdj_lguo f_j �:�:K���������

ijbeh`_gb_ I I � imgdl ��� JZ[hqZy ]jmiiZ j_dhf_g^h\ZeZ ijh\_klb h[ke_^h\Zgb_
kj_^b ]hkm^Zjkl\±qe_gh\ ^ey hij_^_e_gby mjh\gy aZbgl_j_kh\Zgghklb b
ijbhjbl_lghklb \ hlghr_gbb dZ`^hc ba f_j� dhlhju_ h[jZamxl hkgh\m

__________________

∗ :gghlZpbb b hjb_glbjh\hqguc ]jZnbd jZ[hlu g_ y\eyxlky qZklvx ih\_kldb ^gy�

ml\_j`^Z_fhc Dhfbl_lhf�
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kljZl_]bb j_r_gby ]eh[Zevguo ijh[e_f \ [m^ms_f� baeh`_gghc \ j_ahexpbb
XGBKI?CK±I I I � haZ]eZ\e_gghc �Dhkfhk gZ jm[_`_ lukyq_e_lbc� <_gkdZy
^_deZjZpby h dhkfbq_kdhc ^_yl_evghklb b jZa\blbb q_eh\_q_kdh]h h[s_kl\Z�1 � <
oh^_ lZdh]h h[ke_^h\Zgby \k_ ]hkm^Zjkl\Z±qe_gu kfh]ml mdZaZlv� `_eZxl eb hgb
ijbgylv mqZklb_ \ hkms_kl\e_gbb j_dhf_g^m_fhc f_ju \ dZq_kl\_ eb^_jZ beb
qe_gZ khhl\_lkl\mxs_c ]jmiiu� Z lZd`_ mdZaZlv l_ g_ijZ\bl_evkl\_ggu_
hj]ZgbaZpbb� dhlhju_� \hafh`gh� `_eZxl ijbgylv mqZklb_ \ jZ[hl_ lZdbo ]jmii
�:�:K��������� ijbeh`_gb_ I I � imgdl ��� < khhl\_lkl\bb k ihjmq_gb_f JZ[hq_c
]jmiiu MijZ\e_gb_ ih \hijhkZf dhkfbq_kdh]h ijhkljZgkl\Z \ k\h_c \_j[Zevghc
ghl_ O O S A /2 0 0 1 .0 3 hl �� fZjlZ ���� ]h^Z jZkijhkljZgbeh kj_^b ]hkm^Zjkl\±
qe_gh\ khhl\_lkl\mxsbc \hijhkgbd� Dhfbl_lm [m^ml ij_^klZ\e_gu j_amevlZlu
h[ke_^h\Zgby �:�:K�����L .2 3 4 �� < khhl\_lkl\bb k j_r_gb_f JZ[hq_c ]jmiiu
Ij_^k_^Zl_ev GZmqgh±l_ogbq_kdh]h ih^dhfbl_lZ \ oh^_ khjhd q_l\_jlhc k_kkbb
Dhfbl_lZ ijh\_^_l g_hnbpbZevgu_ dhgkmevlZpbb� k l_f qlh[u ^hklbqv
dhgk_gkmk ih \hijhkm h eb^_j_ b hij_^_eblv qe_gh\ ]jmii ih dZ`^hc
j_dhf_g^m_fhc f_j_� < jZfdZo jZkkfhlj_gby wlh]h imgdlZ [m^_l \u^_e_gh \j_fy
^ey ijh\_^_gby g_hnbpbZevguo dhgkmevlZpbc�

JZ[hqZy ]jmiiZ ihegh]h khklZ\Z j_rbeZ� qlh \ oh^_ wlZiZ hp_gdb b
hij_^_e_gby ijbhjbl_lh\ fh]ml [ulv kha^Zgu ]jmiiu wdki_jlh\ ^ey ijh\_^_gby
bkke_^h\Zgbc b ZgZebaZ� Z lZd`_ ^ey \ujZ[hldb j_dhf_g^Zpbc hlghkbl_evgh
dhgdj_lguo f_j �:�:K��������� ijbeh`_gb_ I I � imgdl ��� JZ[hqZy ]jmiiZ ihegh]h
khklZ\Z j_rbeZ mqj_^blv� \ qZklghklb� ]jmiim wdki_jlh\ ih \hijhkm kha^Zgby
dhfie_dkghc ]eh[Zevghc kbkl_fu [hjv[u kh klbobcgufb [_^kl\byfb gZ hkgh\_
bkihevah\Zgby dhkfbq_kdhc l_ogbdb� < khhl\_lkl\bb k j_r_gb_f JZ[hq_c
]jmiiu MijZ\e_gb_ ih \hijhkZf dhkfbq_kdh]h ijhkljZgkl\Z \ k\h_c \_j[Zevghc
ghl_ O O S A /2 0 0 1 .0 2 hl � fZjlZ ���� ]h^Z ij_^eh`beh ]hkm^Zjkl\Zf±qe_gZf
ij_^klZ\blv MijZ\e_gbx dZg^b^Zlmju ^ey wlhc ]jmiiu wdki_jlh\� Ij_^k_^Zl_ev
]jmiiu wdki_jlh\ [m^_l ba[bjZlvky __ qe_gZfb� Z j_amevlZlu \u[hjh\ [m^ml
\ughkblvky gZ ml\_j`^_gb_ Dhfbl_lZ �:�:K��������� ijbeh`_gb_ I I , imgdl 1 0 ) .
Dhfbl_l [m^_l jZkiheZ]Zlv kibkdhf wdki_jlh\� dZg^b^Zlmju dhlhjuo
ij_^klZ\e_gu ]hkm^Zjkl\Zfb±qe_gZfb �A / A C .1 0 5 /L .2 3 3 ) .

< khhl\_lkl\bb k j_ahexpb_c ����� =_g_jZevghc :kkZf[e_b djm] \_^_gby
P_e_\h]h nhg^Z ^ey Ijh]jZffu Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih
ijbf_g_gbx dhkfbq_kdhc l_ogbdb [ue baf_g_g� k l_f qlh[u hljZablv
g_h[oh^bfhklv hkms_kl\e_gby j_dhf_g^Zpbc XGBKI?CK±I I I ,  \ k\yab k q_f
=_g_jZevguc k_dj_lZjv \ \_j[Zevghc ghl_ O O S A / 2 0 0 0 .0 9 hl �� bxey ���� ]h^Z
ij_^eh`be \k_f ]hkm^Zjkl\Zf ^h[jh\hevgh \ghkblv \aghku \ P_e_\hc nhg^�
\dexqb\ ijb wlhf \ k\h_ ij_^eh`_gb_ i_j_q_gv ijbhjbl_lguo ijh_dlh\ b
f_jhijbylbc� dhlhju_ [ueb j_dhf_g^h\Zgu Dhfbl_lhf gZ _]h khjhd lj_lv_c
k_kkbb2 � <h bkiheg_gb_ ijhkv[u :kkZf[e_b MijZ\e_gb_ ih \hijhkZf
dhkfbq_kdh]h ijhkljZgkl\Z ij_^klZ\bl Dhfbl_lm ^hdeZ^� \ dhlhjhf i_j_qbke_gu
]hkm^Zjkl\Z� hldebdgm\rb_ky gZ wlh ij_^eh`_gb_ �$�$&�����/������

__________________

1  >hdeZ^ lj_lv_c Dhgn_j_gpbb Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih bkke_^h\Zgbx b

bkihevah\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z \ fbjguo p_eyo� <_gZ� ��±�� bxey ���� ]h^Z

�ba^Zgb_ Hj]ZgbaZpbb H[t_^bg_gguo GZpbc� \ ijh^Z`_ ih^ � R .0 0 .I .3 ) � ]eZ\Z I ,
j_ahexpby 1 .

2  HnbpbZevgu_ hlq_lu =_g_jZevghc :kkZf[e_b� iylv^_kyl iylZy k_kkby� >hiheg_gb_ � 2 0

�:�������� imgdl 8 7 .
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6 . >hdeZ^ GZmqgh±l_ogbq_kdh]h ih^dhfbl_lZ h jZ[hl_ _]h ljb^pZlv \hkvfhc

k_kkbb

< khhl\_lkl\bb k imgdlhf �� j_ahexpbb ������ =_g_jZevghc :kkZf[e_b

GZmqgh±l_ogbq_kdbc ih^dhfbl_l gZ k\h_c ljb^pZlv \hkvfhc k_kkbb jZkkfhlj_e

\hijhku kms_kl\Z� i_j_qbke_ggu_ gb`_�

Ijh]jZffZ Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih ijbf_g_gbx dhkfbq_kdhc
l_ogbdb ihke_ lj_lv_c Dhgn_j_gpbb Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih
bkke_^h\Zgbx b bkihevah\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z \ fbjguo p_eyo
�XGBKI?CK±I I I )

< ^hdeZ^_ Ih^dhfbl_lZ kh^_j`blky h[ahj Ijh]jZffu Hj]ZgbaZpbb

H[t_^bg_gguo GZpbc ih ijbf_g_gbx dhkfbq_kdhc l_ogbdb b __ f_jhijbylbc \

���� b ���� ]h^Zo� Z lZd`_ ij_^eZ]Z_fZy ijh]jZffZ f_jhijbylbc gZ ���� ]h^�

dhlhjmx Ih^dhfbl_l j_dhf_g^h\Ze ml\_j^blv �A / A C .1 0 5 /7 6 1 ,  imgdlu 3 0 – 4 4 ) .

<hijhku� dZkZxsb_ky ^bklZgpbhggh]h ahg^bjh\Zgby A_feb k ihfhsvx
kimlgbdh\� \dexqZy _]h ijbf_g_gb_ \ bgl_j_kZo jZa\b\Zxsboky kljZg b
fhgblhjbg] hdjm`Zxs_c kj_^u A_feb

Fg_gby ih ^Zgghfm imgdlm� \ukdZaZggu_ \ oh^_ ljb^pZlv \hkvfhc k_kkbb

GZmqgh±l_ogbq_kdh]h ih^dhfbl_lZ� hljZ`_gu \ _]h ^hdeZ^_ �A / A C .1 0 5 /7 6 1 ,
imgdlu 5 9 – 6 3 ) .

Bkihevah\Zgb_ y^_jguo bklhqgbdh\ wg_j]bb \ dhkfbq_kdhf ijhkljZgkl\_

GZmqgh±l_ogbq_kdbc ih^dhfbl_l jZkkfhlj_e wlhl imgdl \ jZfdZo ieZgZ

jZ[hlu� dhlhjuc [ue ijbgyl gZ _]h ljb^pZlv iylhc k_kkbb �A / A C .1 0 5 /6 9 7 b

C o r r.1 ,  ijbeh`_gb_ I I I ,  ^h[Z\e_gb_�� < jZkihjy`_gbb Ih^dhfbl_lZ bf_ebkv

jZ[hqb_ ^hdmf_glu� ij_^klZ\e_ggu_ Jhkkbckdhc N_^_jZpb_c

( A / A C .1 0 5 /C .1 / L .2 4 6 b ����,  Kh_^bg_gguf Dhjhe_\kl\hf <_ebdh[jblZgbb b

K_\_jghc BjeZg^bb �$�$&�����&���/���� b ���� b Kh_^bg_ggufb RlZlZfb

:f_jbdb �A / A C .1 0 5 /C .1 /L .2 4 4 ) � Z lZd`_ ^hdeZ^ F_`^mgZjh^gh]h Z]_glkl\Z ih

Zlhfghc wg_j]bb �F:=:LW� �A / A C .1 0 5 /7 5 4 ) b aZibkdZ K_dj_lZjbZlZ�

kh^_j`ZsZy bgnhjfZpbx� dhlhjZy [ueZ ij_^klZ\e_gZ ]hkm^Zjkl\Zfb±qe_gZfb \h

bkiheg_gb_ j_dhf_g^Zpbb khjhd lj_lv_c k_kkbb Dhfbl_lZ3 (A / A C .1 0 5 /7 5 1 b

A d d .1 ) .

< khhl\_lkl\bb k imgdlhf �� j_ahexpbb ������ =_g_jZevghc :kkZf[e_b

Ih^dhfbl_l \gh\v kha\Ze k\hx JZ[hqmx ]jmiim ih bkihevah\Zgbx y^_jguo

bklhqgbdh\ wg_j]bb \ dhkfbq_kdhf ijhkljZgkl\_� < jZfdZo JZ[hq_c ]jmiiu

Ih^dhfbl_l ijh\_e h[ahj gZpbhgZevguo b f_`^mgZjh^guo ijhp_kkh\�

ij_^eh`_gbc b klZg^Zjlh\� Z lZd`_ gZpbhgZevguo jZ[hqbo ^hdmf_glh\�

dZkZxsboky aZimkdZ b bkihevah\Zgby \ fbjguo p_eyo y^_jguo bklhqgbdh\

wg_j]bb \ dhkfbq_kdhf ijhkljZgkl\_ �A / A C .1 0 5 /7 6 1 ,  imgdl 6 4 ) .  Ih^dhfbl_l

__________________
3  LZf `_� imgdl 9 9 .
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h^h[jbe ^hdeZ^ JZ[hq_c ]jmiiu �A / A C .1 0 5 /7 6 1 ,  imgdlu �� b �� b

ijbeh`_gb_ I I I ) .

JZ[hqZy ]jmiiZ ih bkihevah\Zgbx y^_jguo bklhqgbdh\ wg_j]bb \

dhkfbq_kdhf ijhkljZgkl\_ ^hklb]eZ ij_^\Zjbl_evgh]h kh]eZkby hlghkbl_evgh

ijh_dlZ ieZgZ ^hdeZ^Z� dhlhjuc ^he`_g [ulv ih^]hlh\e_g \ khhl\_lkl\bb k

ieZghf jZ[hlu �kf� A / A C .1 0 5 /7 6 1 ,  ijbeh`_gb_ I I I � ^h[Z\e_gb_�� JZ[hqZy ]jmiiZ
ijb\_lkl\h\ZeZ ij_^eh`_gby ^_e_]Zpbc Jhkkbckdhc N_^_jZpbb� Kh_^bg_gguo

RlZlh\ b NjZgpbb b gZ[ex^Zl_ey hl F:=:LW h lhf� qlh[u ih^]hlh\blv

ijh_dlu l_dklh\ ^ey jZkkfhlj_gby� b kh]eZkbeZkv k l_f� qlh \ aZ\bkbfhklb hl

kjhdh\ ij_^klZ\e_gby ^hihegbl_evguo ijh_dlh\ l_dklh\ [ueh [u p_e_khh[jZagh

b `_eZl_evgh ijh\_klb g_hnbpbZevgu_ dhgkmevlZpbb f_`^m aZbgl_j_kh\Zggufb

qe_gZfb JZ[hq_c ]jmiiu \ oh^_ khjhd q_l\_jlhc k_kkbb Dhfbl_lZ� k l_f qlh[u

mkdhjblv ih^]hlh\dm ^hdeZ^Z� ij_^mkfhlj_ggh]h ieZghf jZ[hlu�

Ih^dhfbl_l hlf_lbe� qlh Dhfbl_l gZ k\h_c khjhd lj_lv_c k_kkbb khkeZeky

gZ k\h_ j_r_gb_ h lhf� qlh Ijbgpbiu� dZkZxsb_ky bkihevah\Zgby y^_jguo

bklhqgbdh\ wg_j]bb \ dhkfbq_kdhf ijhkljZgkl\_� dhlhju_ [ueb ijbgylu

=_g_jZevghc :kkZf[e__c \ __ j_ahexpbb ����� hl �� ^_dZ[jy ���� ]h^Z� ^he`gu

hklZ\Zlvky \ bo gug_rg_f \b^_ ^h l_o ihj� ihdZ \ gbo g_ [m^ml \g_k_gu

ihijZ\db� b qlh ^h \g_k_gby dZdbo�eb[h ihijZ\hd ke_^m_l gZ^e_`Zsbf h[jZahf

ijhZgZebabjh\Zlv p_eb b aZ^Zqb ex[h]h ij_^eZ]Z_fh]h i_j_kfhljZ4 � Ih^dhfbl_l

j_rbe� qlh \ gZklhys__ \j_fy i_j_kfhlj Ijbgpbih\ g_ hijZ\^Zg b qlh ^h l_o

ihj� ihdZ \ hlghr_gbb bo i_j_kfhljZ g_ [m^_l ^hklb]gml iheguc dhgk_gkmk ih

gZmqgh±l_ogbq_kdbf Zki_dlZf� i_j_^Z\Zlv wlhl \hijhk Xjb^bq_kdhfm

ih^dhfbl_lm g_p_e_khh[jZagh �A / A C .1 0 5 /7 6 1 ,  imgdl 6 8 ) .

Kj_^kl\Z b f_oZgbafu mdj_ie_gby f_`mqj_`^_gq_kdh]h khljm^gbq_kl\Z b

h[_ki_q_gby [he__ rbjhdh]h bkihevah\Zgby ijbdeZ^guo dhkfbq_kdbo l_ogheh]bc

b mkem] \ jZfdZo b kj_^b mqj_`^_gbc b hj]Zgh\ kbkl_fu Hj]ZgbaZpbb

H[t_^bg_gguo GZpbc

GZmqgh±l_ogbq_kdbc ih^dhfbl_l ijbklmibe d jZkkfhlj_gbx wlh]h gh\h]h

imgdlZ \ jZfdZo ieZgZ jZ[hlu� dhlhjuc [ue ijbgyl gZ _]h ljb^pZlv k_^vfhc

k_kkbb �:�:K��������� ijbeh`_gb_ ,,� imgdl ���� Ih^dhfbl_l ijhZgZebabjh\Ze

kh\j_f_ggu_ fZkrlZ[u bkihevah\Zgby ijbdeZ^guo dhkfbq_kdbo l_ogheh]bc b

mkem] \ kbkl_f_ Hj]ZgbaZpbb H[t_^bg_gguo GZpbc b bamqbe ihe_aghklv

ijbf_g_gby ijbdeZ^guo dhkfbq_kdbo l_ogheh]bc b mkem] ^ey ih\ur_gby

wnn_dlb\ghklb� ^_ckl\_gghklb b dhhj^bgZpbb ^_yl_evghklb mqj_`^_gbc b

hj]Zgh\ kbkl_fu Hj]ZgbaZpbb H[t_^bg_gguo GZpbc \ lhf� qlh dZkZ_lky

dhkfbq_kdhc ^_yl_evghklb�

< jZkihjy`_gbb Ih^dhfbl_lZ bf_eky ^hdeZ^ F_`mqj_`^_gq_kdh]h

kh\_sZgby ih dhkfbq_kdhc ^_yl_evghklb h jZ[hl_ _]h ^\Z^pZlv i_j\hc k_kkbb

�$�$&��������� b ^hdeZ^ =_g_jZevgh]h k_dj_lZjy� haZ]eZ\e_gguc �Dhhj^bgZpby

dhkfbq_kdhc ^_yl_evghklb \ kbkl_f_ Hj]ZgbaZpbb H[t_^bg_gguo GZpbc�

ijh]jZffZ jZ[hlu gZ ���� b ���� ]h^u b ihke_^mxsbc i_jbh^� �$�$&����������

__________________
4  LZf `_� imgdl 9 6 .
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< jZkihjy`_gbb Ih^dhfbl_lZ bf_eZkv lZd`_ aZibkdZ K_dj_lZjbZlZ� kh^_j`ZsZy

ZgZeba hl\_lh\ hj]ZgbaZpbc kbkl_fu Hj]ZgbaZpbb H[t_^bg_gguo GZpbc gZ

jZkijhkljZg_gguc K_dj_lZjbZlhf i_j_q_gv \hijhkh\ �$�$&�����&���/����

b &RUU�� b $GG���� < oh^_ ljb^pZlv \hkvfhc k_kkbb Ih^dhfbl_lZ [ue ijh\_^_g

nhjmf� ihk\ys_gguc ^_yl_evghklb hj]ZgbaZpbc kbkl_fu Hj]ZgbaZpbb

H[t_^bg_gguo GZpbc \ k\yaZgguo k dhkfhkhf h[eZklyo �$�$&���������

imgdl 7 7 ) .

Ih^dhfbl_l ij_^eh`be F_`mqj_`^_gq_kdhfm kh\_sZgbx jZkkfhlj_lv gZ

k\h_c ^\Z^pZlv \lhjhc k_kkbb nZdlhju� ij_iylkl\mxsb_ bkihevah\Zgbx

dhkfbq_kdhc l_ogbdb� qlh y\ey_lky l_fhc� dhlhjZy [m^_l jZkkfZljb\Zlvky

Ih^dhfbl_lhf gZ _]h ljb^pZlv ^_\ylhc k_kkbb� Ih^dhfbl_l ij_^eh`be lZd`_

F_`mqj_`^_gq_kdhfm kh\_sZgbx jZkkfhlj_lv \hijhk h lhf� dZd Ih^dhfbl_l

fh] [u ih^^_j`Zlv jZ[hlm F_`mqj_`^_gq_kdh]h kh\_sZgby b k\yaZggmx k

dhkfhkhf ^_yl_evghklv hj]ZgbaZpbc kbkl_fu Hj]ZgbaZpbb H[t_^bg_gguo

GZpbc �$�$&��������� imgdl 8 1 ) .

Kha^Zgb_ dhfie_dkghc ]eh[Zevghc kbkl_fu [hjv[u kh klbobcgufb [_^kl\byfb

gZ hkgh\_ bkihevah\Zgby dhkfbq_kdhc l_ogbdb

GZmqgh±l_ogbq_kdbc ih^dhfbl_l ijbklmibe d jZkkfhlj_gbx wlh]h gh\h]h

imgdlZ \ jZfdZo ieZgZ jZ[hlu� dhlhjuc [ue ijbgyl gZ _]h ljb^pZlv k_^vfhc

k_kkbb �:�:K��������� ijbeh`_gb_ ,,� imgdl ���� Ih^dhfbl_l jZkkfhlj_e \b^u

ijhbkoh^ysbo klbobcguo [_^kl\bc b fZkrlZ[u ijZdlbq_kdh]h bkihevah\Zgby

mkem] dhkfbq_kdbo kbkl_f ^ey kfy]q_gby bo ihke_^kl\bc� Ih^dhfbl_l bf_e \

k\h_f jZkihjy`_gbb jZ[hqbc ^hdmf_gl� ij_^klZ\e_gguc DblZ_f �$�$&�����&���

/�����5HY���� aZibkdm K_dj_lZjbZlZ� kh^_j`Zsmx ihemq_ggmx hl ]hkm^Zjkl\±

qe_gh\ b f_`^mgZjh^guo hj]ZgbaZpbc bgnhjfZpbx� bf_xsmx hlghr_gb_ d

ieZgm jZ[hlu �$�$&�������� b $GG���� b ^hdeZ^ K_dj_lZjbZlZ h g_dhlhjuo

\Z`guo kljZl_]byo b hkms_kl\ey_fhc \ fbj_ ^_yl_evghklb ih mf_gvr_gbx

hiZkghklb klbobcguo [_^kl\bc �$�$&���������� <u\h^u Ih^dhfbl_lZ b

\ukdZaZggu_ \ oh^_ _]h ljb^pZlv \hkvfhc k_kkbb fg_gby hljZ`_gu \ _]h ^hdeZ^_

�$�$&��������� imgdlu 8 9 – 1 1 3 ) .

Dhkfbq_kdbc fmkhj

GZmqgh±l_ogbq_kdbc ih^dhfbl_l ijh^he`be jZkkfhlj_gb_ \

i_j\hhq_j_^ghf ihjy^d_ wlh]h imgdlZ ih\_kldb ^gy \ dZq_kl\_ hl^_evgh]h

\hijhkZ�imgdlZ ^ey h[km`^_gby� Ih^dhfbl_l ijbgye d k\_^_gbx hl\_lu

]hkm^Zjkl\±qe_gh\� ij_^klZ\e_ggu_ \h bkiheg_gb_ ijhkv[u khjhd lj_lv_c

k_kkbb Dhfbl_lZ �$�$&�������� b $GG���� < jZkihjy`_gbb Ih^dhfbl_lZ bf_eky

jZ[hqbc ^hdmf_gl� ij_^klZ\e_gguc =_jfZgb_c� Bg^b_c� DZgZ^hc� DblZ_f�

Jhkkbckdhc N_^_jZpb_c� Kh_^bg_gguf Dhjhe_\kl\hf <_ebdh[jblZgbb b

K_\_jghc BjeZg^bb� Kh_^bg_ggufb RlZlZfb :f_jbdb b NjZgpb_c

�$�$&�����&���/�����5HY���� Z lZd`_ ^hdmf_glu aZeZ aZk_^Zgbc� ij_^klZ\e_ggu_

Jhkkbckdhc N_^_jZpb_c �$�$&�����&��������&53���� Yihgb_c

�$�$&�����&��������&53���� b K_dj_lZjbZlhf �$�$&�����&��������&53�����

Ij_^klZ\bl_ev F_`Z]_glkdh]h dhhj^bgZpbhggh]h dhfbl_lZ ih

dhkfbq_kdhfm fmkhjm �FDDF� \uklmibe k l_ogbq_kdbf ^hdeZ^hf h

^_yl_evghklb b \a]ey^Zo FDDF ih \hijhkm h[ mf_gvr_gbb aZkhj_gby
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dhkfbq_kdh]h ijhkljZgkl\Z jZd_lZfb±ghkbl_eyfb� Ih^dhfbl_l j_rbe� qlh

FDDF ke_^m_l b ^Ze__ gZ _`_]h^ghc hkgh\_ ij_^klZ\eylv l_ogbq_kdb_ ^hdeZ^u

h k\h_c jZ[hl_ �$�$&��������� imgdl ����� Ih^dhfbl_l j_rbe� qlh gZqbgZy k _]h

ljb^pZlv ^_\ylhc k_kkbb \ ���� ]h^m hg ijbklmibl d jZkkfhlj_gbx ijh[e_fu

dhkfbq_kdh]h fmkhjZ \ khhl\_lkl\bb k fgh]he_lgbf ieZghf jZ[hlu�

kh^_j`Zsbfky \ _]h ^hdeZ^_ �$�$&��������� imgdl 1 3 0 ) .

Bamq_gb_ nbabq_kdhc ijbjh^u b l_ogbq_kdbo oZjZdl_jbklbd ]_hklZpbhgZjghc

hj[blu b \hijhkh\ __ bkihevah\Zgby b ijbf_g_gby� \ qZklghklb� ^ey p_e_c

dhkfbq_kdhc k\yab� Z lZd`_ ^jm]bo \hijhkh\� dZkZxsboky ^hklb`_gbc \

h[eZklb dhkfbq_kdhc k\yab� k m^_e_gb_f hkh[h]h \gbfZgby ihlj_[ghklyf b

bgl_j_kZf jZa\b\Zxsboky kljZg

GZmqgh±l_ogbq_kdbc ih^dhfbl_l ijh^he`be jZkkfhlj_gb_ wlh]h imgdlZ

ih\_kldb ^gy \ dZq_kl\_ hl^_evgh]h \hijhkZ�imgdlZ ^ey h[km`^_gby� <

jZkihjy`_gbb Ih^dhfbl_lZ bf_eky ^hdeZ^ k_dj_lZjbZlZ Hj]ZgbaZpbb

wdhghfbq_kdh]h khljm^gbq_kl\Z b jZa\blby �HWKJ� ih ijh[e_f_ jZ^bhihf_o ^ey

jZ^bhZkljhghfbb �A / A C .1 0 5 /C .1 /L .2 4 3 ) � K ^hdeZ^Zfb h oh^_ jZ[hlu ih wlhfm

\hijhkm \uklmibeb gZ[ex^Zl_eb hl F_`^mgZjh^gh]h khxaZ we_dljhk\yab �FKW�

b F_`^mgZjh^gh]h Zkljhghfbq_kdh]h khxaZ �F:K�� Ih^dhfbl_l kh]eZkbeky k

l_f� qlh ke_^m_l ij_^eh`blv FKW� F:K b HWKJ \uklmiblv gZ ljb^pZlv ^_\ylhc

k_kkbb Ih^dhfbl_lZ k ^hdeZ^Zfb h oh^_ bo jZ[hlu ih \hijhkm h jZ^bhihf_oZo \

jZ^bhZkljhghfbb �$�$&��������� imgdl ����� H[km`^_gb_ Ih^dhfbl_lhf wlh]h

imgdlZ hljZ`_gh \ _]h ^hdeZ^_ �$�$&��������� imgdlu 1 3 9 – 1 4 4 ) .

>_yl_evghklv ijZ\bl_evkl\_gguo b qZklguo hj]ZgbaZpbc ih kh^_ckl\bx

ijhk\_s_gbx b h[jZah\Zgbx \ h[eZklb dhkfbq_kdhc gZmdb b l_ogbdb

GZmqgh±l_ogbq_kdbc ih^dhfbl_l jZkkfhlj_e wlhl gh\uc imgdl ih\_kldb

^gy \ dZq_kl\_ hl^_evgh]h \hijhkZ�imgdlZ ^ey h[km`^_gby� < jZkihjy`_gbb

Ih^dhfbl_lZ bf_eZkv aZibkdZ K_dj_lZjbZlZ� haZ]eZ\e_ggZy �F_jhijbylby

]hkm^Zjkl\±qe_gh\� hkms_kl\ey_fu_ \ bgl_j_kZo fheh^_`b�� \ dhlhjhc

kh^_j`blky k\h^gZy bgnhjfZpby ih wlhc l_f_� ihemq_ggZy hl ]hkm^Zjkl\±qe_gh\

( A / A C .1 0 5 /7 5 5  b A d d .  1 �� H[km`^_gb_ Ih^dhfbl_lhf wlh]h imgdlZ hljZ`_gh \

_]h ^hdeZ^_ �$�$&��������� imgdlu 1 4 9 – 1 5 1 ) .

Ijh_dl ij_^\Zjbl_evghc ih\_kldb ^gy ljb^pZlv ^_\ylhc k_kkbb GZmqgh±

l_ogbq_kdh]h ih^dhfbl_lZ

< khhl\_lkl\bb k imgdlhf �� j_ahexpbb ������ =_g_jZevghc :kkZf[e_b

GZmqgh±l_ogbq_kdbc ih^dhfbl_l ihjmqbe k\h_c JZ[hq_c ]jmii_ ihegh]h khklZ\Z

jZkkfhlj_lv ijh_dl ij_^\Zjbl_evghc ih\_kldb ^gy k\h_c ljb^pZlv ^_\ylhc

k_kkbb� J_dhf_g^Zpbb JZ[hq_c ]jmiiu kh^_j`Zlky \ __ ^hdeZ^_ �$�$&���������

ijbeh`_gb_ I I � imgdl 1 7 ) .

JZ[hqZy ]jmiiZ ihegh]h khklZ\Z j_dhf_g^h\ZeZ ij_^eh`blv Dhfbl_lm ih

bkke_^h\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z b F_`^mgZjh^ghc ZkljhgZ\lbq_kdhc

n_^_jZpbb hj]Zgbah\Zlv \h \aZbfh^_ckl\bb k ]hkm^Zjkl\Zfb±qe_gZfb ijb

h[_ki_q_gbb fZdkbfZevgh rbjhdh]h mqZklby kbfihabmf ih l_f_

�>bklZgpbhggh_ ahg^bjh\Zgb_ \ p_eyo jZpbhgZevgh]h bkihevah\Zgby \h^guo
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j_kmjkh\ \ aZkmreb\uo b ihemaZkmreb\uo kljZgZo�� dhlhjuc ^he`_g [ulv

ijh\_^_g \ l_q_gb_ i_j\hc g_^_eb jZ[hlu ljb^pZlv ^_\ylhc k_kkbb Ih^dhfbl_lZ

($�$&��������� ijbeh`_gb_ I I � imgdl ���� JZ[hqZy ]jmiiZ ihegh]h khklZ\Z

gZihfgbeZ h k\h_f j_r_gbb m^_eblv hkgh\gh_ \gbfZgb_ gZ _`_]h^ghf

kbfihabmf_ ih mdj_ie_gbx iZjlg_jkdbo hlghr_gbc k ijhfure_gghklvx�

dhlhjuc ieZgbjm_lky ijh\_klb \ oh^_ ljb^pZlv ^_\ylhc k_kkbb Ih^dhfbl_lZ�

i_jki_dlb\ghc h[eZklb ^bklZgpbhggh]h ahg^bjh\Zgby k hq_gv \ukhdbf

jZaj_r_gb_f b _]h jheb \ j_r_gbb hi_jZlb\guo ijbdeZ^guo aZ^Zq� Z lZd`_

h[km^blv gh\mx kblmZpbx gZ jugd_ dhkfbq_kdbo mkem] �A / A C .1 0 5 /7 6 1 ,
ijbeh`_gb_ I I � imgdl 2 2 ) .

7 . >hdeZ^ Xjb^bq_kdh]h ih^dhfbl_lZ h jZ[hl_ _]h khjhdh\hc k_kkbb

< khhl\_lkl\bb k imgdlhf � j_ahexpbb ������ =_g_jZevghc :kkZf[e_b

Xjb^bq_kdbc ih^dhfbl_l gZ k\h_c khjhdh\hc k_kkbb jZkkfhlj_e \hijhku

kms_kl\Z� i_j_qbke_ggu_ gb`_�

KlZlmk b ijbf_g_gb_ iylb ^h]h\hjh\ Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih

dhkfhkm

Xjb^bq_kdbc ih^dhfbl_l ijh^he`be jZkkfhlj_gb_ wlh]h imgdlZ� <

jZkihjy`_gbb Ih^dhfbl_lZ bf_eZkv im[ebdZpby >h]h\hju b ijbgpbiu

Hj]ZgbaZpbb H[t_^bg_gguo GZpbc� dZkZxsb_ky dhkfbq_kdh]h ijhkljZgkl\Z

($�$&���������5HY�� b $�$&���������� b h[gh\e_ggZy bgnhjfZpby h

jZlbnbdZpbb b ih^ibkZgbb ^h]h\hjh\ ih dhkfhkm �$�$&���������$GG��) .

Ih^dhfbl_l j_rbe kha^Zlv gZ k\h_c khjhd i_j\hc k_kkbb \ ���� ]h^m

JZ[hqmx ]jmiim ih wlhfm imgdlm� djm] \_^_gby dhlhjhc [m^_l \dexqZlv \hijhku

klZlmkZ ^h]h\hjh\� h[ahj bo hkms_kl\e_gby b nZdlhjh\� ij_iylkl\mxsbo bo

\k_h[s_fm ijbgylbx� Z lZd`_ \hijhku kh^_ckl\by jZa\blbx dhkfbq_kdh]h

ijZ\Z� hkh[_ggh q_j_a Ijh]jZffm Hj]ZgbaZpbb H[t_^bg_gguo GZpbc ih

ijbf_g_gbx dhkfbq_kdhc l_ogbdb �$�$&��������� imgdl 11 9 �� <ukdZaZggu_ \

Ih^dhfbl_l_ fg_gby hljZ`_gu \ _]h ^hdeZ^_ �$�$&��������� imgdlu 2 5 – 3 4 ) .

BgnhjfZpby h ^_yl_evghklb f_`^mgZjh^guo hj]ZgbaZpbc� bf_xs_c

hlghr_gb_ d dhkfbq_kdhfm ijZ\m

Xjb^bq_kdbc ih^dhfbl_l ijh^he`be jZkkfhlj_gb_ wlh]h imgdlZ�

Ih^dhfbl_lm [ueb ij_^klZ\e_gu ^\Z ^hdmf_glZ �$�$&�����&���/���� b

$�$&�����&��������&53���� \ dhlhjuo kh[jZgu ^hdeZ^u f_`^mgZjh^guo

hj]ZgbaZpbc h[ bo ^_yl_evghklb� bf_xs_c hlghr_gb_ d dhkfbq_kdhfm ijZ\m�

<ukdZaZggu_ \ Ih^dhfbl_l_ fg_gby hljZ`_gu \ _]h ^hdeZ^_ �$�$&��������,
imgdlu 4 1 -4 8 ) .

H[ahj b \hafh`guc i_j_kfhlj Ijbgpbih\� dZkZxsboky bkihevah\Zgby y^_jguo

bklhqgbdh\ wg_j]bb \ dhkfbq_kdhf ijhkljZgkl\_

Xjb^bq_kdbc ih^dhfbl_l ijh^he`be jZkkfhlj_gb_ wlh]h imgdlZ \

dZq_kl\_ hl^_evgh]h \hijhkZ�imgdlZ ^ey h[km`^_gby� Khklhy\rZyky \

Ih^dhfbl_l_ ^bkdmkkby ih wlhfm imgdlm hljZ`_gZ \ _]h ^hdeZ^_ �A / A C .1 0 5 /7 6 3 ,
imgdlu 6 8 – 7 0 ) .
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<hijhku� dZkZxsb_ky� Z� hij_^_e_gby b ^_ebfblZpbb dhkfbq_kdh]h

ijhkljZgkl\Z� b b ) oZjZdl_jZ b bkihevah\Zgby ]_hklZpbhgZjghc hj[blu�

\dexqZy jZkkfhlj_gb_ iml_c b kj_^kl\ h[_ki_q_gby jZpbhgZevgh]h b

kijZ\_^eb\h]h bkihevah\Zgby ]_hklZpbhgZjghc hj[blu [_a ms_j[Z ^ey jheb

F_`^mgZjh^gh]h khxaZ we_dljhk\yab

Xjb^bq_kdbc ih^dhfbl_l ijh^he`be jZkkfhlj_gb_ wlh]h imgdlZ� <

jZkihjy`_gbb Ih^dhfbl_lZ bf_ebkv aZibkdb K_dj_lZjbZlZ� haZ]eZ\e_ggu_

�<k_klhjhggbc ZgZeba hl\_lh\ gZ \hijhkgbd ih \hafh`guf ijZ\h\uf \hijhkZf�

dZkZxsbfky Zwjhdhkfbq_kdbo h[t_dlh\� �A / A C .1 0 5 /C .2 / L .2 0 4 )  b �<hijhkgbd ih

\hafh`guf ijZ\h\uf \hijhkZf� dZkZxsbfky Zwjhdhkfbq_kdbo h[t_dlh\� hl\_lu

]hkm^Zjkl\±qe_gh\� �A / A C .1 0 5 /6 3 5  b A d d s .  1 – 5 ) ,  dhlhju_ [ueb ij_^klZ\e_gu

Ih^dhfbl_lm khhl\_lkl\_ggh gZ _]h ljb^pZlv r_klhc b ljb^pZlv k_^vfhc

k_kkbyo� <ukdZaZggu_ \ Ih^dhfbl_l_ fg_gby hljZ`_gu \ _]h ^hdeZ^_

( A / A C .1 0 5 /7 6 3 ,  imgdlu 5 4 – 6 4 ) .

< khhl\_lkl\bb k imgdlhf � j_ahexpbb ������ =_g_jZevghc :kkZf[e_b

Ih^dhfbl_l \gh\v kha\Ze k\hx JZ[hqmx ]jmiim ih imgdlm ��Z� ebrv ^ey

jZkkfhlj_gby \hijhkh\� dZkZxsboky hij_^_e_gby b ^_ebfblZpbb dhkfbq_kdh]h

ijhkljZgkl\Z� JZ[hqZy ]jmiiZ j_rbeZ� qlh� mqblu\Zy g_fgh]hqbke_gghklv

ihemq_gguo hl\_lh\ gZ \hijhkgbd ih Zwjhdhkfbq_kdbf h[t_dlZf� ]hkm^Zjkl\Zf±

qe_gZf ke_^m_l ij_^eh`blv jZkkfhlj_lv \hafh`ghklv ij_^klZ\blv beb

^hihegblv hl\_lu gZ \hijhkgbd� JZ[hqZy ]jmiiZ j_rbeZ lZd`_� qlh d ke_^mxs_c

k_kkbb \ ���� ]h^m K_dj_lZjbZlm ke_^m_l ih^]hlh\blv djZldmx bklhjbq_kdmx

kijZ\dm h jZkkfhlj_gbb Xjb^bq_kdbf ih^dhfbl_lhf \hijhkZ h[ hij_^_e_gbb b

^_ebfblZpbb dhkfbq_kdh]h ijhkljZgkl\Z� mdZaZ\ \hijhku� _keb lZdh\u_

bf_xlky� ih dhlhjuf aZ ijhr_^rb_ ]h^u gZf_lbeky dhgk_gkmk� JZ[hqZy ]jmiiZ

j_rbeZ ^Ze__� qlh ]hkm^Zjkl\Zf±qe_gZf ke_^m_l ij_^eh`blv gZ khjhd i_j\hc

k_kkbb Ih^dhfbl_lZ \ ���� ]h^m \uklmiblv i_j_^ JZ[hq_c ]jmiihc k ^hdeZ^Zfb

ih \hijhkm h[ hij_^_e_gbb b ^_ebfblZpbb dhkfbq_kdh]h ijhkljZgkl\Z b ih

ijbf_gy_fhc bfb ijZdlbd_ �A / A C .1 0 5 /7 6 3 ,  ijbeh`_gb_ I ,  imgdlu 9 ,  1 1  b ����

Ih^dhfbl_l h^h[jbe ^hdeZ^ JZ[hq_c ]jmiiu �kf� A / A C .1 0 5 /7 6 3 ,  imgdl 6 6 b

ijbeh`_gb_ I ) .

JZkkfhlj_gb_ ijh_dlZ dhg\_gpbb F_`^mgZjh^gh]h bgklblmlZ ih mgbnbdZpbb

qZklgh]h ijZ\Z �FBMQI� h f_`^mgZjh^guo bgl_j_kZo \ fh[bevghf

h[hjm^h\Zgbb b ij_^\Zjbl_evgh]h ijh_dlZ ijhlhdheZ d g_c ih \hijhkZf�

dZkZxsbfky dhkfbq_kdh]h bfms_kl\Z

Xjb^bq_kdbc ih^dhfbl_l ijbklmibe d jZkkfhlj_gbx wlh]h gh\h]h imgdlZ

\ dZq_kl\_ hl^_evgh]h \hijhkZ�imgdlZ ^ey h[km`^_gby� < k\h_f jZkihjy`_gbb

Ih^dhfbl_l bf_e ^hdeZ^ K_dj_lZjbZlZ b k_dj_lZjbZlZ FBMQI

( A / A C .1 0 5 /C .2 / L .2 2 5 ) , ^hdmf_glu aZeZ aZk_^Zgbc� kh^_j`Zsb_ l_dklu ijh_dlZ

dhg\_gpbb FBMQI h f_`^mgZjh^guo bgl_j_kZo \ fh[bevghf h[hjm^h\Zgbb b

ij_^\Zjbl_evgh]h ijh_dlZ ijhlhdheZ d g_c ih \hijhkZf� dZkZxsbfky

dhkfbq_kdh]h bfms_kl\Z �A / A C .1 0 5 /C .2 /2 0 0 1 /C R P.3 b &53��� khhl\_lkl\_ggh�� b

jZ[hqb_ ^hdmf_glu� ij_^klZ\e_ggu_ k_dj_lZjbZlhf FBMQI

( A / A C .1 0 5 /C .2 / L .2 2 7 )  b qe_gZfb b khljm^gbqZxsbfb ]hkm^Zjkl\Zfb

?\jhi_ckdh]h dhkfbq_kdh]h Z]_glkl\Z� y\eyxsbfbky qe_gZfb Dhfbl_lZ ih

bkihevah\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z \ fbjguo p_eyo �A / A C .1 0 5 /
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C .2 / L .2 2 9 ) .  <ukdZaZggu_ \ Ih^dhfbl_l_ fg_gby hljZ`_gu \ _]h ^hdeZ^_

( A / A C .1 0 5 /7 6 3 ,  imgdlu 7 4 – 9 4 ) .

Ih^dhfbl_l j_rbe kha^Zlv ki_pbZevguc dhgkmevlZlb\guc f_oZgbaf ^ey

jZkkfhlj_gby \hijhkh\� dZkZxsboky wlh]h imgdlZ� Wlhl f_oZgbaf iha\hebl

ijh\_klb ih^]hlh\bl_evgmx jZ[hlm� hj]Zgbah\Z\ g_hnbpbZevgu_ dhgkmevlZpbb \

oh^_ khjhd q_l\_jlhc k_kkbb Dhfbl_lZ ih bkihevah\Zgbx dhkfbq_kdh]h

ijhkljZgkl\Z \ fbjguo p_eyo \ bxg_ ���� ]h^Z b� ijb g_h[oh^bfhklb�

f_`k_kkbhggu_ dhgkmevlZpbb \ khhl\_lkl\bb k ih`_eZgb_f aZbgl_j_kh\Zgguo

]hkm^Zjkl\±qe_gh\ k mqZklb_f ij_^klZ\bl_e_c K_dj_lZjbZlZ Ih^dhfbl_lZ� ^ey

mqZklby \ dhlhjuo fh]ml [ulv lZd`_ ijb]eZr_gu ij_^klZ\bl_eb k_dj_lZjbZlZ

FBMQI b khhl\_lkl\mxsbo ki_pbZebabjh\Zgguo f_`^mgZjh^guo hj]ZgbaZpbc�

\ p_eyo kh^_ckl\by jZ[hl_ Ih^dhfbl_lZ ih \k_klhjhgg_fm bamq_gbx

fgh]hqbke_gguo \hijhkh\� k\yaZgguo k wlhc l_fhc� \ kjhdb� mqblu\Zxsb_

\Z`ghklv ^Zgghc bgbpbZlb\u� Wlhl f_oZgbaf [m^_l nmgdpbhgbjh\Zlv ih^

w]b^hc Xjb^bq_kdh]h ih^dhfbl_lZ� Z ^hdeZ^ h j_amevlZlZo dhgkmevlZpbc�

ijh\_^_gguo \ jZfdZo f_oZgbafZ� [m^_l ij_^klZ\e_g ^ey jZkkfhlj_gby b� _keb

wlh [m^_l khql_gh mf_klguf� ml\_j`^_gby Ih^dhfbl_lm gZ _]h khjhd i_j\hc

k_kkbb \ ���� ]h^m �A / A C .1 0 5 /7 6 3 ,  imgdl 9 5 ) .

JZkkfhlj_gb_ dhgp_ipbb �aZimkdZxs__ ]hkm^Zjkl\h�

Xjb^bq_kdbc ih^dhfbl_l ijh^he`be jZkkfhlj_gb_ wlh]h imgdlZ \

khhl\_lkl\bb k ieZghf jZ[hlu� ijbgyluf Dhfbl_lhf5 � Ih^dhfbl_l bf_e \ k\h_f

jZkihjy`_gbb aZibkdm K_dj_lZjbZlZ� haZ]eZ\e_ggmx �H[ahj ^_ckl\mxs_]h

gZpbhgZevgh]h aZdhgh^Zl_evkl\Z ih \hijhkZf dhkfbq_kdhc ^_yl_evghklb�

beexkljbjmxsbc ihjy^hd hkms_kl\e_gby ]hkm^Zjkl\Zfb k\hbo

khhl\_lkl\mxsbo h[yaZgghkl_c� k\yaZgguo k jZaj_r_gb_f ^_yl_evghklb

g_ijZ\bl_evkl\_gguo xjb^bq_kdbo ebp \ dhkfbq_kdhf ijhkljZgkl\_ b k

ihklhygguf gZ[ex^_gb_f aZ g_c� �A / A C .1 0 5 /C .2 /L .2 2 4 ) � ih^[hjdm ^hdmf_glh\�

kh^_j`Zsmx kijZ\hqgu_ fZl_jbZeu ih ieZgm jZ[hlu� \u^_j`db ba

gZpbhgZevguo aZdhgh\� hlghkysb_ky d dhgp_ipbb �aZimkdZxs__ ]hkm^Zjkl\h�� b

ijbf_ju fgh]hklhjhggbo b ^\mklhjhggbo kh]eZr_gbc� dZkZxsboky dhgp_ipbb

�aZimkdZxs__ ]hkm^Zjkl\h� �A / A C .1 0 5 /C .2 /2 0 0 1 /C R P.5 ) � b ih^[hjdm \uklmie_gbc
ih wlhfm imgdlm gZ khjhdh\hc k_kkbb Ih^dhfbl_lZ �A /A C .1 0 5 /C .2 /2 0 0 1 /C R P.1 0 ) .

< khhl\_lkl\bb k imgdlhf � j_ahexpbb ������ =_g_jZevghc :kkZf[e_b

Ih^dhfbl_l \gh\v kha\Ze k\hx JZ[hqmx ]jmiim ^ey jZkkfhlj_gby wlh]h \hijhkZ�

Ih^dhfbl_l h^h[jbe ^hdeZ^ JZ[hq_c ]jmiiu �kf� A / A C .1 0 5 /7 6 3 � imgdl ��� b

ijbeh`_gb_ ,,�� Ih^dhfbl_l ijhkbe K_dj_lZjbZl ih^]hlh\blv d _]h khjhd i_j\hc
k_kkbb ^hdmf_gl� kh^_j`Zsbc� Z� h[h[s_ggmx bgnhjfZpbx h ijZdlbd_

]hkm^Zjkl\ \ ijbf_g_gbb dhgp_ipbb �aZimkdZxs__ ]hkm^Zjkl\h�� E) \hijhku
ijbf_g_gby dhgp_ipbb �aZimkdZxs__ ]hkm^Zjkl\h�� \hagbdZxsb_ \ k\yab k

ijZdlbdhc ]hkm^Zjkl\ b gh\ufb kh[ulbyfb \ dhkfbq_kdhc ^_yl_evghklb� b

k� we_f_glu� dhlhju_ fh`gh [ueh [u \dexqblv \ gZpbhgZevgu_

aZdhgh^Zl_evgu_ b ebp_gabhggu_ j_`bfu� j_]mebjmxsb_ dhkfbq_kdmx

^_yl_evghklv �kf� A / A C .1 0 5 /7 6 3 � ijbeh`_gb_ I I , imgdl 4 ) .

__________________

5  HnbpbZevgu_ hlq_lu =_g_jZevghc :kkZf[e_b� iylv^_kyl q_l\_jlZy k_kkby�

>hiheg_gb_ � 2 0  (:�������� imgdl 1 1 4 .
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Ij_^eh`_gby Dhfbl_lm ih bkihevah\Zgbx dhkfbq_kdh]h ijhkljZgkl\Z \

fbjguo p_eyo hlghkbl_evgh gh\uo imgdlh\ ^ey jZkkfhlj_gby Xjb^bq_kdbf

ih^dhfbl_lhf gZ _]h khjhd i_j\hc k_kkbb

H[km`^_gb_ wlh]h \hijhkZ hljZ`_gh \ ^hdeZ^_ Ih^dhfbl_lZ

( A / A C .1 0 5 /7 6 3 � imgdlu 1 0 8 -1 2 5 �� Ih^dhfbl_l ijbgye j_r_gb_ ih kh^_j`Zsbfky

\ _]h ^hdeZ^_ imgdlZf� dhlhju_ ke_^m_l ij_^eh`blv Dhfbl_lm ^ey \dexq_gby \

ih\_kldm ^gy khjhd i_j\hc k_kkbb Ih^dhfbl_lZ �$�$&��������� imgdl ���) .

8 . Ih[hqgu_ \u]h^u dhkfbq_kdhc l_ogheh]bb� h[ahj kh\j_f_ggh]h iheh`_gby

^_e

< imgdl_ �� k\h_c j_ahexpbb ������ =_g_jZevgZy :kkZf[e_y ij_^eh`beZ

Dhfbl_lm ijh^he`blv gZ _]h khjhd q_l\_jlhc k_kkbb jZkkfhlj_gb_ imgdlZ _]h

ih\_kldb ^gy� haZ]eZ\e_ggh]h �Ih[hqgu_ \u]h^u dhkfbq_kdhc l_ogheh]bb� h[ahj

kh\j_f_ggh]h iheh`_gby ^_e��

9 . JZkrbj_gb_ qe_gkdh]h khklZ\Z Dhfbl_lZ

< imgdl_ �� k\h_c j_ahexpbb ������ =_g_jZevgZy :kkZf[e_y ijhkbeZ

Dhfbl_l \dexqblv \ ih\_kldm ^gy k\h_c khjhd q_l\_jlhc k_kkbb imgdl h

jZkrbj_gbb k\h_]h qe_gkdh]h khklZ\Z� < imgdl_ �� wlhc `_ j_ahexpbb

:kkZf[e_y j_dhf_g^h\ZeZ ]hkm^Zjkl\Zf±qe_gZf ijh\_klb g_hnbpbZevgu_

dhgkmevlZpbb ih \hijhkm h jZkrbj_gbb qe_gkdh]h khklZ\Z Dhfbl_lZ \ oh^_

ljb^pZlv \hkvfhc k_kkbb GZmqgh±l_ogbq_kdh]h ih^dhfbl_lZ b� ijb

g_h[oh^bfhklb� \ oh^_ khjhdh\hc k_kkbb Xjb^bq_kdh]h ih^dhfbl_lZ \ p_eyo

^hklb`_gby dhgk_gkmkZ ih ^Zgghfm \hijhkm gZ khjhd q_l\_jlhc k_kkbb

Dhfbl_lZ�

Ij_^k_^Zl_ev Dhfbl_lZ ijh\_e g_hnbpbZevgu_ dhgkmevlZpbb ih wlhfm

\hijhkm �� n_\jZey ���� ]h^Z \ jZfdZo ljb^pZlv \hkvfhc k_kkbb GZmqgh±

l_ogbq_kdh]h ih^dhfbl_lZ b \g_k ij_^eh`_gb_ hlghkbl_evgh jZkrbj_gby

qe_gkdh]h khklZ\Z Dhfbl_lZ \ ���� ]h^m b jZkkfhlj_gby \hijhkZ h qe_gkdhf

khklZ\_ Dhfbl_lZ ihke_ ���� ]h^Z �A / A C .1 0 5 /C .2 /L .2 3 0 ) .

1 0 . >jm]b_ \hijhku

Z� KlZlmk gZ[ex^Zl_ey

?\jhi_ckdZy ZkkhpbZpby ih ijh\_^_gbx F_`^mgZjh^gh]h ]h^Z dhkfhkZ

�?<JBKB� b GZpbhgZevgh_ dhkfbq_kdh_ h[s_kl\h� dhlhju_ h[Z y\eyxlky

g_ijZ\bl_evkl\_ggufb hj]ZgbaZpbyfb� h[jZlbebkv k ijhkv[hc ij_^hklZ\blv bf

klZlmk gZ[ex^Zl_ey ijb Dhfbl_l_� JZkkfhlj_gb_ \hijhkZ h ij_^hklZ\e_gbb

klZlmkZ gZ[ex^Zl_ey ^he`gh khklhylvky gZ khjhd q_l\_jlhc k_kkbb Dhfbl_lZ� <

jZkihjy`_gbb Dhfbl_lZ [m^ml bf_lvky khhl\_lkl\mxsZy i_j_ibkdZ b mklZ\gu_

^hdmf_glu wlbo hj]ZgbaZpbc� dhlhju_ [ueb jZkijhkljZg_gu gZ khjhdh\hc

k_kkbb Xjb^bq_kdh]h ih^dhfbl_lZ ^ey bgnhjfbjh\Zgby ]hkm^Zjkl\ – qe_gh\

Dhfbl_lZ �A / A C .1 0 5 /C .2 /2 0 0 1 /C R P.7 ) .

b ) >jm]b_ \hijhku

Dhfbl_l� \hafh`gh� ih`_eZ_l h[km^blv ^jm]b_ khhl\_lkl\mxsb_ \hijhku�
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11 . >hdeZ^ Dhfbl_lZ =_g_jZevghc :kkZf[e__

*
*          *

Ijh\_^_gb_ kbfihabmfZ \ oh^_ khjhd q_l\_jlhc k_kkbb Dhfbl_lZ

< khhl\_lkl\bb k imgdlhf �� j_ahexpbb ������ =_g_jZevghc :kkZf[e_b \h

\lhjhc iheh\bg_ ^gy �� bxgy ���� ]h^Z [m^_l hj]Zgbah\Zg kbfihabmf ih l_f_

�Q_eh\_q_kdbc nZdlhj \ h[eZklb ijbf_g_gby dhkfbq_kdhc gZmdb b l_ogbdb��
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����������

������������������� ���������*

>ZlZ

Imgdl

ih\_kldb

^gy Mlj_ggb_ aZk_^Zgby

Imgdl

ih\_kldb

^gy >g_\gu_ aZk_^Zgby

Kj_^Z�

6 bxgy ���� ]h^Z
1
2
3

Ml\_j`^_gb_ ih\_kldb ^gy
AZy\e_gb_ Ij_^k_^Zl_ey
H[sbc h[f_g fg_gbyfb

3
4

H[sbc h[f_g fg_gbyfb
Imlb b kj_^kl\Z khojZg_gby
dhkfbq_kdh]h ijhkljZgkl\Z
^ey fbjguo p_e_c

Q_l\_j]�
7 bxgy ���� ]h^Z

3
4

5

H[sbc h[f_g fg_gbyfb
Imlb b kj_^kl\Z khojZg_gby dhkfbq_kdh]h
ijhkljZgkl\Z ^ey fbjguo p_e_c
Hkms_kl\e_gb_ j_dhf_g^Zpbc
XGBKI?CK±I I I

5

6

Hkms_kl\e_gb_ j_dhf_g^Zpbc
XGBKI?CK±I I I
>hdeZ^ GZmqgh±l_ogbq_kdh]h
ih^dhfbl_lZ h jZ[hl_ _]h ljb^pZlv
\hkvfhc k_kkbb

IylgbpZ�
8 bxgy ���� ]h^Z

5

6

Hkms_kl\e_gb_ j_dhf_g^Zpbc
XGBKI?CK±I I I
>hdeZ^ GZmqgh±l_ogbq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h ljb^pZlv \hkvfhc k_kkbb

5

6

9

Hkms_kl\e_gb_ j_dhf_g^Zpbc
XGBKI?CK±I I I
>hdeZ^ GZmqgh±l_ogbq_kdh]h
ih^dhfbl_lZ h jZ[hl_ _]h ljb^pZlv
\hkvfhc k_kkbb
JZkrbj_gb_ qe_gkdh]h khklZ\Z
Dhfbl_lZ

Ihg_^_evgbd�
11 bxgy ���� ]h^Z

5

6

9

Hkms_kl\e_gb_ j_dhf_g^Zpbc
XGBKI?CK±I I I
>hdeZ^ GZmqgh±l_ogbq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h ljb^pZlv \hkvfhc k_kkbb
JZkrbj_gb_ qe_gkdh]h khklZ\Z Dhfbl_lZ

Kbfihabmf ih l_f_ �Q_eh\_q_kdbc
nZdlhj \ h[eZklb ijbf_g_gby
dhkfbq_kdhc gZmdb b l_ogbdb�

<lhjgbd�
1 2 bxgy ���� ]h^Z

5

6

7

9

Hkms_kl\e_gb_ j_dhf_g^Zpbc
XGBKI?CK±I I I
>hdeZ^ GZmqgh±l_ogbq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h ljb^pZlv \hkvfhc k_kkbb
>hdeZ^ Xjb^bq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h khjhdh\hc k_kkbb
JZkrbj_gb_ qe_gkdh]h khklZ\Z Dhfbl_lZ

7

8

>hdeZ^ Xjb^bq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h khjhdh\hc k_kkbb
Ih[hqgu_ \u]h^u dhkfbq_kdhc
l_ogheh]bb� h[ahj kh\j_f_ggh]h
iheh`_gby ^_e

Kj_^Z�
1 3 bxgy ���� ]h^Z

7

8

>hdeZ^ Xjb^bq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h khjhdh\hc k_kkbb
Ih[hqgu_ \u]h^u dhkfbq_kdhc l_ogheh]bb�
h[ahj kh\j_f_ggh]h iheh`_gby ^_e

7 >hdeZ^ Xjb^bq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h khjhdh\hc k_kkbb

Q_l\_j]�
1 4 bxgy ���� ]h^Z

7

1 0

>hdeZ^ Xjb^bq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h khjhdh\hc k_kkbb
>jm]b_ \hijhku

7

1 0

>hdeZ^ Xjb^bq_kdh]h ih^dhfbl_lZ
h jZ[hl_ _]h khjhdh\hc k_kkbb
>jm]b_ \hijhku

IylgbpZ�
1 5 bxgy ���� ]h^Z

11 >hdeZ^ Dhfbl_lZ =_g_jZevghc :kkZf[e__ 11 >hdeZ^ Dhfbl_lZ =_g_jZevghc
:kkZf[e__

∗ GZ k\h_c ljb^pZlv \hkvfhc k_kkbb Dhfbl_l kh]eZkbeky k l_f� qlh ]hkm^Zjkl\Zf±qe_gZf [m^_l b \ij_^v ij_^hklZ\eylvky
hjb_glbjh\hqguc ]jZnbd jZ[hlu� g_ ij_^hij_^_eyxsbc nZdlbq_kdbo kjhdh\ jZkkfhlj_gby dhgdj_lguo imgdlh\
ih\_kldb ^gy �HnbpbZevgu_ hlq_lu =_g_jZevghc :kkZf[e_b� iylb^_kylZy k_kkby�

>hiheg_gb_ � �� �:�������� imgdl 1 6 9 (b ) ) .


