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!_VZTn � TU[Xy]Wn � ^h � jho]YXT]` � bZ[nbnahshbjh^UYbna]` � Yhb[]T � u

wXV[XYhmbWcZ���hbZcTU�j[hqU�au[nWuY]�bXYX^�wXYThc]`�u�bcZWZ�wUiVUr�_XWcXYWX

VZbvX�jhbWujU\_]bn�[]oX�auauYu^wZ(�joXT]vZ�WU�Y]bu�P�jhTU^�*.�V[T��sU�M�'�.

Y�N�����aYUxTZ�y�p_VZTn�jhbZ^Ur�WYXWr�VZbvX�jZb[p�hw]Vhx�joXT]vZ�Z�auauYu^w]�WU

c]bZcUrWnbp�TU�j[hqZ�m[]wnah���V[T��sU�{H|�

�hwjhcb\^yXTTp�p_VXT\�jhcJpwUTX�w�ihsh�uTZcXYbU[nT]V�c]ahY]bWUTTpV(

U^yX�Zw�ihsh�wXYTU�c]shWhc[p\Wn�jXY[hcu�Z�p_VZTTu�aYuj](�mhYhoTh(�buYhsUW

aUc]�Whqh���bhm[]ch�vZTT]V�WU�TXwUVZTT]V�p_VZTn�r�^[p�hWY]VUTTp�bh[h^u(�qh

wUbWhbhcu\Wn � ^[p � c]YhmT]vWcU � j]cU� � �UimZ[noX � p_VZTn � c]ahY]bWhcu\Wn � TU

wXYThtuYUyTZ�vZ[Z(�U^yX�ihsh�wXYTh�P�c]bhahjhy]cT]i�ahYV�w�c]bha]V�cVZbWhV

XTXYsZx�^[p�mZ[nohbWZ�WcUY]T�{)(�@|�

�U � hbWUTTZ � Yha] � c � �aYUxTZ � bjhbWXYZsUrWnbp � WXT^XTvZp � ^h � bahYh_XTTp

jhbZcT]`�j[hq�p_VXT\�WU�jYhpc[prWnbp�TXbWUmZ[nTZbWn�cU[hchsh�c]YhmT]vWcU

wXYTU� ��bhm[]ch �vX � bWhburWnbp � c]YhqucUTTp � hw]Vhsh � p_VXT\( � pa]i �jZ^ � _Ub

jXYXw]VZc[Z � wUwTUr � TXsUW]cThsh � cj[]cu � tUaWhYZc � hWh_u\_hsh � bXYX^hc]qU�

�^TZr\�w�hbThcT]`�jY]_]T�WUahsh�pc]qU�r�jhYuoXTTp�WX`Th[hsZx�c]YhqucUTTp(

U � bUVX � TX^hWY]VUTTp � TUuahch � hm¢YuTWhcUT]` � bZchwVZT( � TXpaZbT]i � hmYhmZWha

¢YuTWu(�TX^hbahTU[U�b]bWXVU�u^hmYXTTp(�T]wna]i�YZcXTn�wUbWhbucUTTp�Z�jZ^mhYu

Q!)



`ZVZ_T]`�wUbhmZc � wU`]bWu �Yhb[]T( �TXjYUc][nTX �thYVucUTTp�bhYWhchsh �ba[U^u

Whqh�{)|�

�XYbjXaW]cT]V � TUjYpVahV � ^hb[Z^yXTn � r � c]c_XTTp � cj[]cu � bu_UbT]`

tuTsZv]^Zc�u�mhYhWnmZ�w�`chYhmUV]�TU�cZW_]wTpT]`�bhYWU`�p_VXT\�u�ahTaYXWT]`

¢YuTWhch,a[ZVUW]_T]`�uVhcU`� ��UVX�`chYhm]( �pa]` �^[p �p_VXT\�TUYU`hcu\Wn

jhTU^��'�P �mhYhoT]bWU�YhbU(�sX[nVZTWhbjhYZhwTU�ahYXTXcU�sT][n(�yhcWU�ZYyU(

[XW\_U�bUyaU(�h[]cahcU�j[ZbTpcU(�Y]whaWhTZhw(�Y]T`hbjhYZhw(�bXjWhYZhw(�bZW_UbWU

j[pV]bWZbWn(�bVusUbWU�j[pV]bWZbWn(�bTZshcU�j[ZbTpcU(�bWXm[hcU(�Umh�[ZTZiTU�ZYyU(

WcXY^U � bUyaU � p_VXT\( � WXVTh,muYU � j[pV]bWZbWn( � W]tu[nhw( � tuwUYZhw � ah[hbU(

tuwUYZhwTU � ahYXTXcU � sT][n( � vXYahbjhYX[nhw � Whqh( � r � cUshVh\ � jY]_]Th\

TX^hmhYu�uYhyU\�au[nWuY](�qh�jhb][\rWnbp�wU�TXbjY]pW[]c]`�jhsh^T]`�uVhc

{�,-|�

�uTsZv]^ ��mUaub( � aYZV � wU`]bThsh �cj[]cu �cZ^ � ZTtXavZiT]` �`chYhm( �VUr

jhw]W]cT]i�cj[]c�TU�Yhwc]Wha�Yhb[]T(�ZTsZmur�b]TWXw�XW][XTu�P�shYVhTu�bWYXbu(

jhb][\r�bWZiaZbWn�^h�UmZhW]_T]`�bWYXbZc�WU�bW]Vu[\r�YhmhWu�c[UbT]`�wU`]bT]`

VX`UTZwVZc�Yhb[]T](�jZ^c]qur�ZTWXTb]cTZbWn�thWhb]TWXwu�Whqh(�qh�jhcJpwUTh�Zw

TUpcTZbW\ � u � ihsh � ba[U^Z � ^ch` � ahVjhTXTWZc � w � YZwT]V � VX`UTZwVhV � ^Zx � P

jZYUa[hbWYhmZTu�i�Xjhab]ahTUwh[u�{�|�

�Ua]V�_]ThV(�VXWh\�TUohx�YhmhW]�mu[h�^hb[Z^]W]�XtXaW]cTZbWn�cj[]cu

tuTsZv]^u��mUaub�TU�jYh^uaW]cTZbWn�p_VXT\�wc]_UiThsh�hw]Vhsh�c�¢YuTWhch,

a[ZVUW]_T]`�uVhcU`��XYThjZ[nbnahx�hm[UbWZ�

!_VZTn�wc]_UiT]i �M�n�e��p�m�shi��� 5�N� bhYWu�hY]btXT�c]YhqucU[]�u

cXsXWUvZiThVu � bXwhTZ ��'�),�'�@ � YY� �TU � WXY]WhYZx � UsYhmZh[UmhYUWhYZx

�XYThjZ[nbnahsh�TUvZhTU[nThsh�jX^UshsZ_Thsh�uTZcXYb]WXWu�ZVXTZ��h[h^]V]YU

�TUW\aU � u � @,jZ[nTZi � jh[nhcZi � bZchwVZTZ � jZb[p � wXYThmhmhc]` � au[nWuY � TU

_hYThwXVZ � W]jhchVu � cUyahbus[]TahchVu � VU[hsuVubhcUThVu� � �X`Th[hsZp

c]YhqucUTTp�au[nWuY]�wUsU[nThjY]iTpWU �^[p��ZbhbWXju��aYUxT]� {)|( �U[X �mXw

wUbWhbucUTTp�VZTXYU[nT]`�^hmY]c��

Q!"



!_VZTn � u � tUw] � c]`h^u � c � WYumau � WU � ah[hbZTTp � ^cZ_Z � hmjY]baucU[]

tuTsZv]^hV � Thchsh � jhah[ZTTp � TZVXvnahx � tZYV] � 480C� P � �mUaub � w � ThYVh\

c]WYUW]��(-�[�sU�{�|��

�h[nhc]i � ^hb[Z^ � wUa[U^U[] � ^chpYubTh � u � *,aYUWTZi � jhcWhYThbWZ � wU

YXahVXT^hcUTh\ � ^[p � tuTsZv]^Zc � VXWh^]ah\ � {.|� � �WUW]bW]_TX � hjYUv\cUTTp

^UT]`�jYhch^][]�wU�^hjhVhsh\�jYhsYUV]�����n
nt�����s�


hb[Z^yXTTp � cX[]_]T] � i � X[XVXTWZc � bWYuaWuY] � uYhyU\ � p_VXT\

wc]_UiThsh�bhYWu�hY]btXT�jhaUwU[h�c]bhau�XtXaW]cTZbWn�tuTsZv]^u��mUaub�wU

mZ[noZbW\�Zw�^hb[Z^yucUT]`�jhaUwT]aZc�

�mjY]baucUTTp�jXbW]v]^hV(�paX�jYhch^][] �u�tUw]�c]`h^u�c�WYumau�WU

ah[hbZTTp(�TXwTU_Th�cj[]Tu[h�TU�wVZTu�subWhW]�Yhb[]T�Z�bWXmX[�WU�auq]bWZbWn

au[nWuY]( �U^yX�TU�vXi�VhVXTW�wUwTU_XTZ �X[XVXTW]�jYh^uaW]cThbWZ �mu[]�cyX

bthYVhcUTZ � {@|� � �]pc[XTU � []oX � WXT^XTvZp � ^h � wYhbWUTTp � TU � �(@¦ �wUsU[nThx

subWhW] �bWXmX[ � WU �TU �.()¦� wUsU[nThx � Z �TU �-(�¦�jYh^uaW]cThx �auq]bWhbWZ �^h

ahTWYh[\�MWUm[�N�

�U�^Zx �tuTsZv]^u�^hb[Z^TZ �Yhb[]T]�p_VXT\�cZ^wTU_U[]bn�ZTWXTb]cTZo]V

YhbWhV�u�c]bhWu�P�TU��*(�¦�^h�ahTWYh[\(�U�WUahy�thYVucU[]�TU���(�¦�^hcoZ

ah[hb] � TU � pa]` � mu[h � TU � �)(*¦ � mZ[noX � ah[hbaZc � WU � TU � ��(�¦ � wXYXT( � qh � u

jhr^TUTTZ � Zw � cZYhsZ^T]V � wYhbWUTTpV � TU � �-(�¦ � cUshVhbWZ � TUbZTTp( � ^U[h

jZ^c]qXTTp�VUb]�wXYTU�u�ah[hbZ�TU��-(�¦�MWUm[�N�

�UwTU_XTX � bW]Vu[\cUTTp � YhbWhc]` � jYhvXbZc � p_VXT\ � jZ^ � cj[]chV

tuTsZv]^u��mUaub�VhyTU�jhpbT]W]�cZ^hV]V�bW]Vu[\\_]V�XtXaWhV�jYXjUYUWu

TU�cus[XvXc]i�v]a[(�wUbchrTTp�Z�c]ahY]bWUTTp�UwhWu�WU�thYVucUTTp�VUb]��'''

wXYT]T�wU�YU`uTha�bW]Vu[\cUTTp�u�Yhb[]TU`�w^UWThbWZ�TUahj]_ucUW]�c�[]bWaU`

mZ[noX�UwhW]bW]`�bjh[ua�Z�cus[Xch^Zc�WU�WYUTbjhYWucUW]�x`�u�wXYTZca]�c�ah[hbZ

{�|� �� �vZ[hVu( �TU �VUbu � wXYTZca] �`[ZmT]` � w[UaZc � cj[]cU\Wn �mUsUWh �_]TT]aZc(

whaYXVU( � YhwVZY � Z � WY]cU[ZbWn � UaW]cThbWZ � Ub]VZ[pvZiThsh � UjUYUWu � cXY`Tnhx

_UbW]T]�Yhb[]T(�WY]cU[ZbWn�thYVucUTTp�wXYTZca](�uVhc]�y]c[XTTp�Yhb[]T�jZ^

_Ub�^hwYZcUTTp�uYhyU\(�jho]YXTTp�Z�bWujZTn�uYUyXTTp�`chYhmUV]�Whqh�{@|�TU

paZ�WUahy�VUc�cj[]c�^hb[Z^yucUT]i�tuTsZv]^��

Q!H



�m]YUTTp � uYhyU\ � p_VXT\ � bhYWu � hY]btXT � u � tUwu � jhcThx � bW]s[hbWZ

VXWh^hV � jYhmT]` � VUi^UT_]aZc � {�| � c]pc][h( � qh � ^chYUwhcX � hmjY]baucUTTp

au[nWuY]�jXbW]v]^hV��mUaub�bWUW]bW]_Th�cZYhsZ^Th�jZ^c]qucU[h�TU���(H¦�^h

ahTWYh[\ � mZh[hsZ_T]i � uYhyUi � TU^wXVThx � VUb] � Yhb[]T � WU � ihsh � ba[U^hc]`

_UbW]T]�P�TU��.(H¦�bh[hV]�Z�TU��)(�¦�Umh�)(��v�sU�wXYTU�MWUm[�N�

�W]Vu[\cUTTp � tuTsZv]^hV � YhbWu � Yhb[]T � u � c]bhWu � wuVhc][h � c]qX

wYhbWUTTp � mZh[hsZ_Thsh � uYhyU\ � bh[hV]( � jhYZcTpTh � Zw � jZ^c]qXTTpV � uYhyU\

wXYTU(�qh�Z�bWU[h�jY]_]Th\�TXwTU_Thsh�wT]yXTTp�TU�*¦�c]`h^u�wXYTU�MWUm[�N�

�Um[]vp

�j[]c�tuTsZv]^u��mUaub�TU�jYh^uaW]cTZbWn�p_VXT\�bhYWu�hY]btXT�

�haUwT]a �hTWYh[n �mUaub
subWhWU�Yhb[]T(�oW��V� -..(*·�@() -.H(-·-*(H
subWhWU�bWXmX[�wUsU[nTU(�oW��V� .-.(-·-'(- .@�(�·-@(*
subWhWU�bWXmX[�jYh^uaW]cT]`(�oW��V� �)@(H·�.(� �).()·�*(�
auq]bWZbWn�wUsU[nTU(�oW� �(�.·'('* �(��·'(�'
auq]bWZbWn�jYh^uaW]cTU(�oW� '(.)·'('- '()�·'('.
c]bhWU�Yhb[]T(�bV .@(�·�(� ))(H·�(*±
^hcy]TU�ah[hbU(�bV -(�·'(� .('·'(*
aZ[naZbWn�ah[hbaZc�u�ah[hbZ(�oW� �)(�·�(� *�(.·�()
aZ[naZbWn�wXYXT�u�ah[hbZ(�oW� �H('·�(. �-(�·�(H
VUbU�wXYTU�u�ah[hbZ(�s �(.'·'(�� �('�·'(�.±
VUbU��'''�wXYXT(�s *@(�·�(� --(*·�(.±
mZh[hsZ_T]i�uYhyUi�TU^wXVThx�VUb](�v�sU @'('·�(H H)(-·�(H±
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