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<\_^_gb_
Kj_^b fe_dhiblZxsbo ba\_klgh g_fZeh kemqZ_\ \uy\e_gby

fhjnheh]bq_kdb [ebadbo \b^h\ b \b^h\�^\hcgbdh\��LZdb_ \b^u��\ qZklghklb�
bf_xlky \ khklZ\_ nZmgu jmdhdjueuo gZr_]h j_]bhgZ�� \ qZklghklb kj_^b
[hevrbo ghqgbp ±�0\RWLV� P\RWLV �%RUNKDXVHQ�� ����� b 0\RWLV� EO\WKL �7RPHV�
������ < MdjZbg_ ijhoh^bl k_\_jh�\hklhqgZy ]jZgbpZ bo jZkijhkljZg_gby
�:[_e_gp_\ b ^j��� ������� ijbq_f \ Djufm \klj_qZ_lky lhevdh ghqgbpZ
hkljhmoZy �F�� EO\WKL��� Z \ IjbdZjiZlv_ b \ aZiZ^ghc qZklb Ih^hevkdhc
\ha\ur_gghklb ±�lhevdh ghqgbpZ [hevrZy �F��P\RWLV���Kh\f_klgh wlb \b^u
h[blZxl \ AZdZjiZlv_ �Djhqdh�� ������� H[eZklv jZkijhkljZg_gby [hevrbo
ghqgbp��\ hkgh\ghf��h]jZgbq_gZ ]hjgufb b ij_^]hjgufb jZchgZfb DjufZ�
DZjiZl b Ih^hebb��Ihfbfh _kl_kl\_gguo mdjulbc��ghqgbpu hohlgh k_eylky
\ klZjuo rlhevgyo�� ih^a_fguo oh^Zo�� Z lZd`_ klZjuo a^Zgbyo�� Abfgyy
kiyqdZ ijhoh^bl bkdexqbl_evgh \ i_s_jZo b ]em[hdbo rlhevgyo�� h[uqgh
[hevrbfb dhehgbyfb��\ dhlhjuo ijbkmlkl\mxl h[Z \b^Z �Klj_edh\��������

Djbl_jbb��bf_xsb_ky \ ebl_jZlmj_��h[uqgh ijb]h^gu ^ey jZa]jZgb�
q_gby \b^h\ \ ij_^_eZo hij_^_e_gguo ]_h]jZnbq_kdbo j_]bhgh\��H^gZdh ^ey
l_jjblhjbb MdjZbgu lZdb_ ki_pbZevgu_ bkke_^h\Zgby g_ ijh\h^bebkv�
<b^u y\eyxlky fhjnheh]bq_kdb [ebadbfb b g_j_^dh h[t_^bgyxlky \ h^bg
beb��ih djZcg_c f_j_��mqblu\Zxlky kh\f_klgh �Ihdbgvq_j_^Z���������Dexqb
^ey bo ^bZ]ghklbdb hkgh\Zgu \ hkgh\ghf gZ q_j_iguo ijhf_jZo��Ghqgbpu
hkljhmob_ hlebqZxlky f_gvrbfb jZaf_jZfb l_eZ b nhjfhc RV�SHQLV��b emqr_
±� ih ijhf_jZf b ijhihjpbyf q_j_iZ �>a_\_j�g�� ������� IjZdlbq_kdh_
hij_^_e_gb_ wlbo \b^h\ hkgh\Zgh gZ g_[hevrbo jZaebqbyo \ Z[khexlguf
jZaf_jZf q_j_iZ�� \ qZklghklb ±� dhg^beh[ZaZevghc ^ebg_ q_j_iZ b ^ebg_
\_jog_]h am[gh]h jy^Z �0LOOHU�� ������ pbl�� ih�� Klj_edh\�� ������� Bf_xsb_ky
hlebqby ih we_dljhnhj_lbq_kdbf ki_dljZf [_edh\ g_ijb]h^gu ^ey fZkkh\hc
^bZ]ghklbdb \b^h\ \ ihe_\uo mkeh\byo �$UOHWWD]� HW�� DO����������Wlh l_f [he__
\Z`gh�� ihkdhevdm ]jmiiZ�� y\ey_lky�� k h^ghc klhjhgu�� gZb[he__ fZkkh\hc \
gZk_e_gbb jmdhdjueuo MdjZbgu��k ^jm]hc klhjhgu��\dexqZ_l \b^ 0��P\RWLV�
aZg_k_gguc \ f_`^mgZjh^gmx DjZkgmx dgb]m �AZ]hjh^gxd��LdZq��������

P_evx gZklhys_c jZ[hlu y\ey_lky \uy\e_gb_ gZ^_`guo jZaebqbc
f_`^m h[hbfb \b^Zfb�� gZ hkgh\_ ZgZebaZ wdkl_jv_jguo b djZgbZevguo
ijhf_jh\�� ljZ^bpbhggh bkihevam_fuo ijb hij_^_e_gbb�� [ebadbo \b^h\
jmdhdjueuo�� >ey ^hklb`_gby ihklZ\e_gghc p_eb hij_^_e_gu ke_^mxsb_
aZ^Zqb�� ��� H[h[sblv b ijhZgZebabjh\Zlv bf_xsb_ky \ ebl_jZlmj_
^bZ]ghklbq_kdb_ hkh[_gghklb \b^h\ ]jmiiu �[hevrbo�� ghqgbp k p_evx
kjZ\g_gby bo k hjb]bgZevgufb ^Zggufb�����Bamqblv dhee_dpbhggu_ k[hju
\b^h\�^\hcgbdh\ [hevrbo ghqgbp b \uy\blv gZb[he__ agZqbfu_ ^ey bo
^bZ]ghklbdb wdkl_jv_jgu_ b djZgbZevgu_ ijbagZdb�� ��� KjZ\gblv
kbfiZljbq_kdb_ ihimeypbb ^\mo \b^h\ b hp_gblv \hafh`ghklv bo
b^_glbnbdZpbb \ ihe_\uo mkeh\byo�

FZl_jbZeu b f_lh^u
Bkke_^h\ZgZ \u[hjdZ ba dhee_dpbhgguo fZl_jbZeh\�� ojZgysboky \

GZpbhgZevghf GZmqghf Ijbjh^h\_^q_kdhf Fma_y :G MdjZbgu b Ahheh]bq_kdhf
fma__ Db_\kdh]h Mgb\_jkbl_lZ�� <k_]h bamq_gh ���� kmobo nbdkbjh\Zgguo lmr_d b



q_j_ih\�� dhlhju_ k]jmiibjh\Zgu \ ��\u[hjhd �lZ[e�� ����Hkgh\gZy qZklv fZl_jbZeZ
^h[ulZ gZ l_jjblhjbbMdjZbgu k �����ih �����]h^u <��:[_e_gp_\uf��:��Dhjg__\uf
b ^j�

LZ[ebpZ �� <u[hjdb [hevrbo ghqgbp�� knhjfbjh\Zggu_^ey wlh]h bkke_^h\Zgby gZ
hkgh\_ bamq_gbydhee_dpbhgguok[hjh\ ahheh]bq_kdbofma__\ GGIFb DGM
F_klghklv 0\RWLV�P\RWLV��Q ��� 0\RWLV�EO\WKL��Q ����

kZfpu kZfdb kZfpu kZfdb
Ih^heby b ;_kdb^u Q � Q �� ± ±
AZdZjiZlv_ Q �� Q �� Q �� Q �
Djuf ± ± Q �� Q ��

JZkkfhlj_ggu_ ijhf_ju b \_k l_eZ ghqgbp �wlbd_lhqgu_^Zggu_��b ijhf_ju q_j_iZ�
qZklh j_dhf_g^m_fu_ ^ey jZa]jZgbq_gby \b^h\ [hevrbo ghqgbp �\ kdh[dZo ±
jZkijhkljZgg_gguc \ZjbZgl h[hagZq_gbyijhf_jZ���L_eh��/�± ^ebgZ l_eZ��&D�± ^ebgZ
o\hklZ��3O�± ^ebgZ klmigb aZ^g_c dhg_qghklb��$X ±�^ebgZ mrghc jZdh\bgu�� 5� �)$� ±
^ebgZ ij_^ie_qvy��7U ±�^ebgZ dha_edZ��*��:� ±�fZkkZ l_eZ �<_k���Q_j_i��D;>Q �&%/�
±� dhg^beh[ZaZevgZy ^ebgZ q_j_iZ�� KR �=\J� ±� kdmeh\Zy rbjbgZ�� RFD �%&U� ±
rbjbgZ fha]h\hc dZikmeu�� <FD �+&U� ±� \ukhlZ fha]h\hc dZikmeu��F=I �,2U� ±
f_`]eZagbqgucijhf_`mlhd��><AJ �,0�� ±�^ebgZ \_jog_]h am[gh]h jy^Z��>GAJ �,0��
± ^ebgZ gb`g_]h am[gh]h jy^Z��>GQ �/0QG� ± ^ebgZ gb`g_c q_exklb��FZkkZ l_eZ b
\g_rgb_ jZaf_ju\aylu ba hjb]bgZevguowlbd_lhdgZ lmrdZo��<k_ q_j_igu_ ijhf_ju
baf_j_gu rlZg]_gpbjdme_f k lhqghklvx ���� ff�� Ba ZgZebaZ bkdexq_gu hkh[b g_
^hklb]rb_ dhg_qguojZaf_jh\ q_j_iZ��ij_`^_ \k_]h��ih D;>Q j_dhf_g^h\Zgguf ^ey
jZa^_e_gby \b^Z I��Klj_edh\uf �������

JZaebqby ih f_ljbq_kdbf ijbagZdZf
J_amevlZlu baf_j_gbc b klZlbklbq_kdhc h[jZ[hldb ijhf_jh\ l_eZ b

q_j_iZ k\_^_gu \ lZ[ebp_ ��� Hlebqby bamqZ_fuo \b^h\ k\yaZgu�� ij_`^_
\k_]h�� k h[sbfb jZaf_jZfb l_eZ b q_j_iZ��:gZeba k\b^_l_evkl\m_l�� qlh ih
jZaf_jZf l_eZ ghqgbpZ [hevrZy��\ hkgh\ghf��qmlv [hevr_��q_f hkljhmoZy��ih
^ebg_ o\hklZ ±�gZh[hjhl��MklZgh\e_gh i_j_dju\Zgb_ \u[hjhd ih agZq_gbyf
\k_o ijbagZdh\ \ bgl_j\Ze_ 5 ��±��� ff�� $ ��±������ / ��±������ & ��±���
* ����±�� ]j�

Ke_^m_l ih^q_jdgmlv�� qlh \u[hjdb 0�� P\RWLV b 0�� EO\WKL
i_j_dju\Zxlky b ih lZdhfm agZqbfhfm ijhf_jm�� dZd ^ebgZ mr_c�

Kms_kl\_ggu_ hlebqby f_`^m \b^Zfb ih wlhfm ijhf_jm ihdZaZgu jZg__ ^ey
\u[hjhd ba R\_cpZjbb �$UOHWWD]� HW� DO��� ������� Hlkmlkl\b_ h^ghagZqguo
hlebqbc mklZgh\e_gh b ^ey kbfiZljbqguo ihimeypbc k l_jjblhjbb MdjZbgu
�jbk�� ���� GZ ]jZnbd_ \b^gh�� qlh ^ebgZ ij_^ie_qvy hq_gv m^h[gZy ^ey
baf_j_gby b bkihevam_fZy \ ^bZ]ghklbd_ \k_o jmdhdjueuo��\ gZr_f kemqZ_
g_ jZ[hlZ_l�� >h lj_lb \k_o hkh[_c ihiZ^Zxl \ h[eZklv i_j_dju\Zgby�
jZkij_^_e_gbc 5��Ih q_j_iZf hlebqby \b^h\ [he__ agZqbfu�

Jbk�� ���Khhlghr_gb_ ^\mo ^bZ]ghklbq_kdb agZqbfuo wdl_jv_jguo ijhf_jh\ �^ebgu
ij_^ie_qvy b ^ebgu moZ�� m [hevrbo ghqgbp \ kh\hdmighc \u[hjd_ k l_jjblhjbb
AZdZjiZlvy ±�ahgu kbfiZljbb\b^h\�^\hcgbdh\�

=_h]jZnbq_kdZy baf_gqb\hklv
M h[hbo \b^h\ mklZgh\e_gu iheh\u_ jZaebqby�� dhlhju_ kjZ\gbfu k

\gmljb\b^h\ufb jZaebqbyfb f_`^m kbfiZljbqgufb b ZeehiZljbqgufb
ihimeypbyfb��Ihwlhfm ^ey [he__ kljh]h ZgZebaZ ke_^m_l kjZ\gb\Zlv hl^_evgh kZfhd
b kZfph\�



LZ[ebpZ �� Ij_^_eu \Zjvbjh\Zgby jZaf_jh\ l_eZ b q_j_iZ 0�� P\RWLV �kknè}y�� b 0�
EO\WKL �\ gb`g_c kljhd_��\ jZaguoqZklyo bo Zj_Zeh\ �\ kdh[dZo±�Q�
IjbagZd >ZggZy jZ[hlZ
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KjZ\g_gb_ j_amevlZlh\ k ^Zggufb ba ebl_jZlmju
< lZ[e�� �� ijb\_^_gu j_amevlZlu kjZ\g_gby ^Zgguo ih ijhf_jZf

q_j_iZ b l_eZ ba jZ[hl jZaebqguo Z\lhjh\ ^ey jZaebqguo j_]bhgh\ k gZrbfb
^Zggufb �fZl_jbZe g_ jZa^_e_g ih ihem��� Hq_\b^gh�� qlh ijb\h^bfu_ \
jZ[hlZo ij_^r_kl\mxsbo bkke_^h\Zl_e_c \u[hjdb hlebqZebkv \ h[s_f
[he__ madbf ^bZiZahghf ij_^_evguo \_ebqbg��Wlh�� ih�\b^bfhfm�� k\yaZgh k
\dexq_gb_f \ ^Zggmx lZ[ebpm g_dhlhjhc qZklb x\_gbevguo hkh[_c�

Ih wdkl_jv_jguf jZaf_jZf \k_o ijhf_jh\ 0�� P\RWLV� b 0�� EO\WKL ba
R\_cpZjbb�� ih�\b^bfhfm�� f_gvr_ q_f hgb `_ ba MdjZbgu �djhf_ ^ebgu
o\hklZ��� >ebgZ dha_edZ fZeh agZqbfuc ijbagZd�� lZd dZd ^Zggu_ \b^u
g_agZqbl_evgh hlebqZxlky ih wlhfm ijhf_jm�

LZ[ebpZ �� JZkij_^_e_gb_ qbkeZ ^h[uluo wda_fieyjh\ ghqgbp k jZaebqgufb
jZaf_jZfb l_eZ �5��b q_j_iZ �&%/��\ aZ\bkbfhklb hl i_jbh^Z ^h[uqb `b\hlguo
AgZq_gbyijhf_jZ��ff 0\RWLV�P\RWLV 0\RWLV�EO\WKL

i_j�� i_j�� i_j�� i_j�� i_j�� i_j��
>ebgZ q_j_iZ �&%/��
����±���� � �� �� ± ± ±
����±���� ± � � �� �� �
����±���� ± ± ± � � ±
����±���� ± ± ± ± � ±
<k_]h ^h[ulh � �� �� �� �� �
>ebgZ ij_^ie_qvy �5��
����±���� � � � ± ± ±
����±���� � �� � �� �� �
����±���� � � � �� �� �
����±���� ± ± ± � �� �
����±���� � ± ± ± � ±
����±���� ± ± ± ± � ±
����±���� ± ± ± ± � ±
f_g__ ���� �
 ± ± ± ± ±
<k_]h ^h[ulh �� �� �� �� �� �



H[km`^_gb_
>Zggu_�� ij_^klZ\e_ggu_ \ lZ[ebp_ ��� ^Zxl ij_^klZ\e_gb_�� dZdh_

agZq_gb_ fh`_l bf_lv i_jbh^ hleh\Z ghqgbp��LZd dZd ba\_klgh qlh \ bxg_±
bxe_ ijhbkoh^bl jhkl k_]he_lhd�� hij_^_e_gb_ ih fhjnheh]bq_kdbf
ijbagZdZf \ wlh \j_fy hkh[_ggh aZljm^g_gh�� Mql_ggu_ i_jbh^u ]h^h\h]h
pbdeZ ghqgbp�� �i_j���� ±� [_j_f_gghklv �DSU±PD\�� �i_j���� ±� jhkl b ebgvdZ
�MXQ±MXO����i_j����±�kiZjb\Zgb_��fb]jZpbb��kiyqdZ �DXJ±PDU� �

HibkZgb_ jZ[hlu k `b\uf fZl_jbZehf \h \j_fy mq_lh\ jmdhdjueuo \
i_s_jZo ihdZaZe�� qlh hkgh\gh_ \gbfZgb_ gZ ijZdlbd_ bkke_^h\Zl_eb
m^_eyxl ijhf_jZf ij_^ie_qvy b mdZau\Zxl bo \ hij_^_ebl_eyo
�Ihdbgvq_j_^Z��������kf��lZ[e�����

LZ[ebpZ �� IjbagZdb�� ljZ^bpbhggh j_dhf_g^m_fu_ ^ey b^_glbnbdZpbb \b^h\
]jmiiu0� P\RWLV ±�0��EO\WKL �ih��Ihdbgvq_j_^Z�������
Ijhf_j 0��P\RWLV 0��EO\WKL
5��ij_^ie_qv_� ���±����ff �����±������ff
WU��dha_ehd� rbjhdbc��jZ\ghf_jgh

km`Z_lky d aZdjm]e_gghc
\_jomrd_

lhgvr_��q_f m 0��P\RWLV�
\_jomrdZ aZhklj_gZ

$��moh� \g_rgyy klhjhgZ aZf_lgh
\uimdeZy

\g_rgyy klhjhgZihqlb g_
\uimdeZy

A^_kv ^ebgZ ij_^ie_qvy khhl\_lk\m_l ^ebg_�� mdZaZgghc <�
:[_e_gp_\uf ������� �lZ[e�� ���� HklZevgu_ jZaebqby ghkyl dZq_kl\_gguc
oZjZdl_j��b hij_^_eyxlky hlebqbyfb \ nhjf_ dha_edZ b gZjm`gh]h moZ��Ih
^\mf ljZ^bpbhgguf wdkl_jv_jguf ijhf_jZf ±� ^ebg_ ij_^ie_qvy b moZ ±
h^ghagZqgZy ^bZ]ghklbdZ \b^h\ g_\hafh`gZ�� Hdheh ���� \k_o ^Zgguo
hlghkylky d h[eZklb i_j_dju\Zgby ijhf_jh\�

<u\h^u
�� Hij_^_e_gb_ bkke_^h\Zgguo \b^h\ ghqgbp k l_jjblhjbb MdjZbgu \

ihe_\uo mkeh\byo ij_^klZ\ey_l agZqbl_evgu_ ljm^ghklb ba�aZ rbjhdh]h
i_j_dju\Zgby f_jguo wdkl_jv_jguo ijbagZdh\ ^ey \ajhkeuo�� 5 ��±���
$X ��±������ / ��±������ &D ��±�� ff�� * ����±��� ]j�� ?keb m

hij_^_ey_fhc hkh[b jZaf_ju l_eZ b fZkkZ gZoh^ylky \ wlbo ij_^_eZo ±
hij_^_e_gb_ \hafh`gh lhevdh ih q_j_im�

�� Ih^l\_j`^_gZ ^bZ]ghklbq_kdZy p_gghklv q_luj_o ijhf_jh\ q_j_iZ�
D;>Q�� ><AJ�� >GAJ ± \u[hjdb ih wlbf ijhf_jZf g_ i_j_dju\Zxlky�
\ukhdmx agZqbfhklv bf__l >GQ ± l_f [he__��qlh \ dhee_dpbyo gZb[he__
qZklh khojZgy_lky gb`gyy q_exklv�

�� :gZeba baf_gqb\hklb ^bZ]ghklbq_kdb agZqbfuo ijhf_jh\ k mq_lhf
k_ahgZ ihdZaZe ke_^mxs__�� \ e_lgbc i_jbh^ �k gZqZeZ bxgy ih gZqZeh
Z\]mklZ�� \ ihimeypbyo h[hbo \b^h\ ihy\ey_lky [hevrh_ dhebq_kl\h
ijb[ueuo��dhlhju_ oZjZdl_jbamxlky aZf_lgh f_gvrbfb jZaf_jZfb \k_o
ijhf_jh\��Ihwlhfm ke_^m_l mqblu\Zlv k_ahg b \hajZkl `b\hlguo��;he__
h^ghagZqgu hlebqby f_`^m \u[hjdZfb�� kh[jZggufb \ i_jbh^ k Z\]mklZ
ih fZc��Wlh \Z`gh \ k\yab k l_f��qlh hkgh\gZy qZklv fZl_jbZeh\ \k_ `_
kh[bjZ_lky \ wlhl i_jbh^��b qlh mq_lu `b\hlguo ijh\h^ylky \h \j_fy bo
abfg_c kiyqdb�

;eZ]h^Zjghklb�� <ukdZau\Z_f bkdj_ggxx [eZ]h^Zjghklv ^hp�� B�� AZ]hjh^gxdm aZ
ij_^eh`_ggmx l_fm��p_ggu_ kh\_lu b dhgkmevlZpbb ijb \uiheg_gbb jZ[hlu�� Z lZd
`_ aZ djblbq_kdh_ ql_gb_ jZ[hlu b dhjj_dlgu_ aZf_qZgby�� khljm^gbdZf
GZpbhgZevgh]hGZmqgh]h Ijbjh^h\_^q_kdh]h Fma_y :G MdjZbgu b Ahheh]bq_kdh]h
fma_y Db_\kdh]hMgb\_jkbl_lZaZ ij_^hklZ\e_ggu_fZl_jbZeu��b hkh[_ggh @��Jhahj_
b K��Ahehlmobghc aZ ihfhsv b p_ggu_ kh\_lu ijb \uiheg_gbb wdki_j_f_glZevghc
qZklb jZ[hlu��<��Ihdbgvq_j_^_ aZ ij_^hklZ\e_gghx \hafh`ghklv jZ[hlZlv k `b\uf
fZl_jbZehf ijb mq_lZo jmdhdjueuo�� ?�� Imqdh\hc aZ j_^Zdpbhggmx ih^]hlh\dm
jZ[hlu�

Kibkhd ebl_jZlmju
�� :[_e_gp_\ <��B ���Ib^hiebqdh B ��=���Ihih\ ;��F� NZmgZ MdjZ�gb��l�����\bi�����±�Db�\��<b �̂\h

:GMdj��JKJ��������±�����k�
�� >a_\_j�g 1�� 1� DjZg�hf_ljbqgZf�geb\ �klv � _\hexp�y g �qgbpv �&KLURSWHUD��9HVSHUWLOLRQLGDH�

0\RWLV��IZe_Zjdlbdb��:\lhj_n��^bk�� ��� dZg �̂�[�he��gZmd�±�Db�\�� 1g�l ahhe��G:GM�������±� ��
k�

�� AZ]hjh^gxd 1��� LdZq <� KmqZkgbc klZg nZmgb lZ �klhjbqg� af�gb qbk_evghkl� dZ`Zg �\
�&KLURSWHUD��gZ l_jblhj��MdjZ�gb ���>hih\�^�G:GMdjZ�gb��±�������±�� ���±�K�����±����

�� Djhqdh X ��B � Jmdhdjueu_MdjZbgkdboDZjiZl��:\lhj_n��^bk�� ����^hd��[bhe��gZmd�� ±�Db_\�
Bg�l ahhe��G:GM��������±���k�

�� Ihdbgvq_j_^Z <��N� Ihevh\bc \bagZqgbddZ`Zg�\ MdjZ�gb�� ±�JZo�\�� <b �̂\h DZji�� [�hkn�
aZi�dZ��������±����k�



�� Klj_edh\ I �� I � Hkljhmob_ ghqgbpu�� jZkijhkljZg_gb_�� ]_h]jZnbq_kdZy baf_gqb\hklv�
hlebqbyhl [hevrboghqgbp �� $FWD�WKHULRO��±�������±�YRO������)DVF�����± 3� ���±����

�� $UOHWWD]�5���5XHGL�0���+DXVVHU�-� )LHOG�PRUSKRORJLFDO�LGHQWILFDWLRQV�RI�0\RWLV�P\RWLV�DQG�0\RWLV
EO\WKL� �&KLURSWHUD��9HVSHUWLOLRQLGDH���D�PXOWLYDULDWH�DSSURDFK����0\RWLV�±� �����±� YRO�����±� 3�� �±
���

�� %HQGD�3���+RUDFHN�,� %LRPHWULFV�RI�0\RWLV�P\RWLV�DQG�0\RWLV�EO\WKL����0\RWLV��±�������±�YRO����±
����±�3����±���


