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6XPPHU�EDW�IDXQD�RI�$VNDQLD�1RYD��LQYHVWLJDWLRQ�ZLWK�XOWUDVRQLF�GHWHFWRU���² 1JRU�
3ROLVFKXN�² 5HJLRQDO�SHFXOLDULWLHV�RI�VXPPHU�IDXQD�DUH�GHVFULEHG�

Ihi_j_^g� ^Zg�
Jmdhdjbe� m aZih\�^gbdm ©:kdZg�y�Gh\Zª�} lbih\bfb kbgZgljhiZfb ��Ihy\Z

^_j_\gbo gZkZ^`_gv � jha[m^h\Z k_ebs kl\hjx\Zeb mfh\b ^ey �o aZdj�ie_ggy ��L_��
sh \hgb klZeb \Z]hfhx qZkldhx nZmgb aZih\�^gbdZ ��g_ i�^ey]Z} kmfg�\m��Ijh p_
k\�^qbeb \eZkg� kihkl_j_`_ggy � e�l_jZlmjg� ^Zg���ijhl_ i_j_\�jdZ ^hklmigbo ^ey
h]ey^m koh\bs �i�^\Zeb ��[Zrlb��]hjbsZ ��^mieZ��g_ ^Z\ZeZ j_amevlZl�\ ��<�amZevgZ
j_}kljZp�y m ihevhl� h[f_`_gZ i_j_^k\�lZgdh\bf qZkhf Z[h qZkhf i_j_^ aZoh^hf
khgpy�� lhfm aZ^h\hevgyebkv j_}kljZp�}x gZy\ghkl� dZ`Zg�\ � ^Zgbfb lbim
©^j�[g�±\_ebd�ª��

>ey hp�gdb \b^h\h]h [Z]Zlkl\Z h[oh^bebkv \biZ^dh\bf fZl_j�Zehf
�aZ]b[ebfb l\ZjbgZfb ���� ^h ihqZldm ^hke�^`_gv aZ ^hihfh]hx ^_l_dlhjZ \^Zehky
aµykm\Zlb �kgm\Zggy ��o \b^�\�� \_q�jgbp� ^ha�jgh� �1\FWDOXV QRFWXOD��� g_lhibjZ
k_j_^a_fghfhjkvdh]h �3LSLVWUHOOXV NXKOLL�� lZ \moZgy Z\klj�ckvdh]h �3OHFRWXV
DXVWULDFXV��� A e�l_jZlmjgbo ^`_j_e [meh \�^hfh ijh f_rdZggy lml \_q�jgbp�
^ha�jgh� �1\FWDOXV QRFWXOD��� g_lhibjZ fZeh]h �3LSLVWUHOOXV SLSLVWUHOOXV��� ebebdZ
^\hdhe�jgh]h �9HVSHUWLOLR� PXULQXV�� >;jZmg_j ������ B\Zg_gdh ����@�� < ahhfma_�
a[_j�]ZeZkv lmrdZ \_q�jgbp� \_e_l_gkvdh� �1\FWDOXV ODVLRSWHUXV��� � p_c lZdb \b^
h^gh]h jZam ihsZklbeh kihkl_j�]Zlb m ihevhl� ��

Mk� \�^hfhkl� klhkm\Zebky l_jblhj�� k_ebsZ :kdZg�y�Gh\Z��Kihkl_j_`_ggy
\ Z]jhn�lhp_gha� aZebrZeb g_\bagZq_g�klv �� � kdeZ^Zehkv \jZ`_ggy �� sh dZ`Zgb
mgbdZxlv p�}� qZklbgb eZg^rZnlm��G�qh]h g_ [meh \�^hfh � ijh koh\Zgdb dZ`Zg�\
\ aZih\�^gbdm lZ ch]h hdhebpyo�

Gh\� ^Zg�
H[kl_`_ggy l_jblhj�� aZ ^hihfh]hx mevljZa\mdh\h]h ^_l_dlhjZ �'±���

3HWWHUVVRQ�� ijh\_^_gh a �� ljZ\gy ^h ��� ebigy ����� j�� <hgh [meh jhaihqZl_ a
hdhebp� k_ebsZ :kdZg�y�Gh\Z�� ^_ jhalZrh\Zg� ^\� \h^hcfb gZ f_`� gZk_e_gh]h
imgdlm � ihey��>Ze� kdZgm\Zeb \�^djblbc ijhkl�j p�ebggh]h kl_im��Z]jhn�lhp_gham
� ^�eyghd � ijbe_]ebo ^h ajhrm\Zevgbo dZgZe�\�� Ze_ ]heh\gm m\Z]m ijb^�e_gh
k_ebsm � ^_j_\gbf gZkZ^`_ggyf ^_g^jh� � ahhiZjdm��GZ i_jrhfm _lZi� lj_[Z [meh
\bagZqblbkv a jhaih\kx^`_ggyf dZ`Zg�\ \aZ]Ze� �� Yd \by\behkv�� \hgb \ l�c qb
�gr�c f�j� \bdhjbklh\mxlv fZc`_ \_kv ijhkl�j�

JZchg \h^hcf �� M jZchg� \dZaZgbo \bs_ \h^hcf j_}kljm\Zebky yd aZ
\�amZevghx �� lZd � aZ qZklhlghx hp�gdhx g_lhibj� �3LSLVWUHOOXV��� ^j�[g� jhaf�jb ��
djm]h\bc oZhlbqgbc ihe�l�� HilbfZevgZ qmlg�klv gZ ��±��� d=p�� KbeZ � jbkmghd
a\mdm��ijhl_��[meb j�agbfb ��

Ih�i_jr_��gZ [ebavd�c \�^klZg� a\mdb ijhkemoh\m\Zebkv m ^�ZiZahg� \�^ ���
^h ���d=p��]emo_ lj�ihl�ggy ² gZ qZklhl� ��±����m ^�ZiZahg� ��±���d=p ² ^a\�gdbc
lj�kd��ijb ��±���d=p ² ]emo_ lj�ihl�ggy ��Ih�^jm]_�� a \�^^Ze_ggyf l\Zjbg a\mdb
gZ qZklhlZo ����lZ !���d=p agbdZeb ��� l�evdb qZklhlZ ��±���d=p \by\eyeZ dZ`Zg�\��
Ze_ p_ aZgZ^lh maZ]Zevg_gZ dZjlbgZ ��GZ h^g�c � l�c kZf�c qZklhl���gZijbdeZ^ ����
fh`gZ [meh ihqmlb ©p\bdZggyª�a \�^ghkgh ^h\]bfb ijhf�`dZfb ��dhjhldbc lj�kd��
gZ ���² ©p\bdZggyª�� yd_ i_j_oh^beh m [ZjZ[Zggbc ^j�[�� dZiZggy �� 1gdheb a\mdb
d�evdho l\Zjbg gZdeZ^Zebkv h^bg gZ �grbc��GZ pvhfm ` f�kp� gZ ��±���d=p qmehkv
kbevg_ q�ld_ ©dZiZggyª��

M ih^Zevrhfm ijbqbgb lZdh]h j�aghfZg�lly a\md�\ [meb qZkldh\h a
ykh\Zg� ��
LZd��kihkl_j_`_ggy aZ dZ`Zghf ���±���d=p��p_ [meZ \_q�jgbpy���ydbc gZ k\�lZgdm
djm`ey\ gZ^ \h^hcfhx ^_g^jhiZjdm �� ihdZaZeh ��sh aZe_`gh \�^ ch]h hj�}glZp��
\�^ghkgh ^_l_dlhjZ qmebky j�ag� a\mdb �� Dheb \�g e_l�\ gZ ^_l_dlhj �� qmehkv
©i�lvdZggyª��dheb \�^^Zey\ky ² djmig� djZie� \ ihjh`gx f_lZe_\m ^�`dm��dheb
ZlZdm\Z\ dhfZo² lj�kd ldZgbgb ��ydm jhajb\Zxlv�

:]jhn�lhp_gha �� < Z]jhn�lhp_gha� m ljZ\g��ebig� dZ`Zgb j_}kljm\Zebky
fZc`_ \bdexqgh ma^h\` ihe_aZobkgbo e�khkfm] gZ qZklhl� ��±��� d=p �^j�[g�
djZie� ��[ZjZ[Zggbc ^j�[��lj�kd���ijbqhfm djm`eyggy �� yd p_ [meh [�ey \h^hcf g_
\�^f�qZehkv �� L\Zjbgb �� a^Z\Zehky �� jmoZebkv m ydhfmkv i_\ghfm gZijyfdm�� ;�ey
fZ]�kljZevgh]h dZgZem qZklhlb ����d=p ©fh\qZebª��GZ h^ghfm a \�^\�^gbo dZgZe�\
dZ`Zg dmjkm\Z\ ma^h\` jmkeZ mi_j_^�gZaZ^�� ijhe�lZxqb \ d�evdho f_ljZo \�^
^_l_dlhjZ ����±��±���² ]emo_ f
yd_ lj�ihl�ggy ��gZ ���² [ZjZ[Zggbc ^j�[��gZ ��±
���² j�ad_ lj�ihl�ggy ��lj�kd��K_j_^ p�ebggh]h kl_im gZ \�^klZg� [ebavdh ��df \�^
gZc[eb`qh]h k_ebsZ jmdhdjbe� g_ j_}kljm\Zebkv�

JZchg aZ[m^h\b �� M f�djhjZchg� k_ebsZ a i
ylbih\_joh\bfb [m^bgdZfb
dZ`Zgb ihex\Zeb [�ey \�dhg \_jog�o ih\_jo�\��dhlj� k\�lbebky � ijhkemoh\m\Zebkv



qZkl�r_ gZ qZklhlZo ��±���� j�^r_ gZ ��±��� d=p�� M f�djhjZchg� a
h^ghih\_joh\bfb [m^bgdZfb m\_q_j� lZ \ghq� l\Zjbgb \�^f�qZebkv aj�^dZ��
i_j_\Z`gh gZ qZklhlZo ��±��� d=p�� M i_j_^k\�lZgdh\bc qZk kblmZp�y ih\g�klx
af�gx\ZeZkv ² crh\ ihl�d a\md�\ \ ^�ZiZahg� ��±���d=p �fZdkbfmf gZ qZklhl� ��±
��� d=p�� a\md kbevgbc �� dZiZggy �� ]mjd�l��� P�dZ\h�� sh [Zqblb kZfbo dZ`Zg�\ g_
\^Z\Zehkv ��ohqZ hk\�le_ggy [meh ^hklZlg�f ���a^Z\Zehkv ��\hgb e_lylv a mk�o [hd�\��<
lhc `_ qZk h^bghqg� g_lhibj� [meb ^h[j_ ihf�lg� gZ nhg� g_[Z��

L_jblhj�y ahhiZjdm lZ ^_g^jhiZjdm ��< ahhiZjdm i�^ iheh]hf ^_j_\ \ghq�
gZ ��±��� d=p qm\ky ]mjd�l�� a\mdb y\gh \b^Z\Zeb d�evdZ hkh[bg �� 1gh^� \^Z\Zehkv
\bk\�lblb ijhf_g_f e�olZjy l\Zjbg �� yd� iZjZfb klj�fdh ijhe�lZeb ma^h\` Ze_c��
QZklhlb ��±��±���d=p lml [meb gZc[�evr a\mqgbfb ��G_lhibj� ihh^bgp� djm`eyeb
gZ^ kmoh^hehf lZ \h^hcfZfb ���� d=p���H^gh]h jZam ihqm\ky a\md k_j_^gvh� kbeb
����d=p���sh g_ \deZ^Z\ky m aZ]Zevghijbcgyl� my\e_ggy ��l�lm±lmlm±lmlmlm«�� \�g
`_ �gdheb qm\ky � \ k_ebs� �� � \ ^_g^jhiZjdm �� ;eb`q_ ^h k\�lZgdm jmoh\Z
Zdlb\g�klv jmdhdjbebo a[�evrm\ZeZkv ��

R\b^dbf h[kl_`_ggyf l_jblhj�� \^Zehky \bagZqblb f�kp_ �o jh�ggy ²
]hjbs_ h^g�}� a ]hkih^Zjqbo [m^�\_ev�� A\mdb ©gbavdhqZklhlgboª� dZ`Zg�\�� Z p_��
hq_\b^gh �� [meb 1\FWDOXV QRFWXOD�� meh\ex\Zebkv m dh`g�c lhqp� fZkb\m klZjbo
^_j_\�� � ydh]hkv i_\gh]h f�kpy jh�ggy g_ \by\eyehkv ² \hgb jhahk_j_^`m\Zebkv
ih qbk_evgbf ^mieZf �� Ke�^ \�^f�lblb �� sh ih\_jg_ggy ^h koh\Zghd fZc`_
a[�]Zehky a ihqZldhf ki�\m ilZo�\�� ydbc i�^kbex\Z\ky ^m`_ r\b^dh�� � a\mdb
dZ`Zg�\ ©lhgmebª�m ch]h ihlm`ghfm nhg� ��
H[]h\hj_ggy

NZdlbqgh�� hdj�f a]Z^Zgh]h \bs_ ]hjbsZ �� lZdh]h \_ebdh]h kdmiq_ggy
jmdhdjbebo amklj�lb g_ ^h\_ehky g� \ k_ebs� �� g� ^_g^jhiZjdm �� K_j_^
[Z]Zlhih\_joh\bo [m^bgd�\ ^h k\�lZgdm ©lj�ihl�ebª� g_lhibj� �� Ze_ ihl�f
ihklmih\h aZfh\dZeb ��oh\Zxqbkv gZ ]hjbsZo��i�^ i�^\�dhggyfb lZ \ j�agbo g�rZo��
P_ ` kZf_ klhkm}lvky � \_q�jgbp� jm^h���

AZf�gZ i�rh]h fZjrjmlm \_ehkbi_^gbf ^ey r\b^dhkl� i_j_km\Zggy g_
\iebgmeZ gZ j_amevlZl �� I_j_^k\�lZgdh\_ qZlm\Zggy [�ey klZjh� \h^hgZi�jgh�
[Zrlb gZ djZx ^_g^jhiZjdm gZ^�c g_ \bijZ\^Zeh ² jh�ggy lml lZdh` g_ [meh��
ohqZ�� a gZrh� lhqdb ahjm�� p_ �^_Zevg_ f�kp_ ^ey koh\Zgdb �� Ijh\_^_gZ g�q m
ihjh`gvhfm i�^\Ze� h^gh]h a [Z]Zlhih\_joh\bo [m^bgd�\ ^ZeZ g_]Zlb\g�
j_amevlZlb ² `h^gZ l\ZjbgZ ^h kZfh]h koh^m khgpy kx^b g_ aZe_l�eZ ��

I_j_^ \oh^hf i�^ iheh] ^_j_\ ^_g^jhiZjdm ©fh\qZebª�qZklhlb !���d=p��Z
gZ qZklhlZo ���� \by\ey\ky ihl�d a\md�\�� hkh[eb\h \bjZagbc gZ ��� d=p�� djmig�
djZie� ��m^Zjb ��Kbevg� a\mdb lZdh]h ` jbkmgdm emgZeb � [�ey p_gljZevgh� \h^hcfb ��

Lml keZ[dh a\mqZeb qZklhlb ��±��±���� Ze_ i�key a[�evr_ggy hklZgg�o ^h ��� d=p
\by\eyebkv ebr_ g_lhibj� �3LSLVWUHOOXV���

>�ZiZahg ��±��� d=p f�] gZe_`Zlb � ebebdm ^\hdhe�jghfm �9HVSHUWLOLR
PXULQXV��� � \_q�jgbp� jm^�c �1\FWDOXV QRFWXOD�� Ze_ }^bg� a]Z^db ijh i_jrbc \b^
\�^ghkylvky ^h ����±�����jj�� >;jZmg_j ����@��Ihj�\gyggy \eZkgh]h aZibkm a\mdm
a� ©klZg^Zjlgbfª�>/LPSHQV 	�5RVFKHQ@ i_j_dhgeb\h k\�^qbeh gZ dhjbklv 1\FWDOXV
QRFWXOD���sh i�^l\_j^b\ � q_j]h\bc \bimkd �1RYLWDWHV 7KHULRORJLFDH �� >AZ]hjh^gxd
� =h^e_\kvdZ ����@�

AZebrZ}lvky \�^djblbf iblZggy ijh �kgm\Zggy \ :kdZg�y�Gh\Z g_lhibjZ
fZeh]h �3LSLVWUHOOXV SLSLVWUHOOXV��� ydbc aZ ^Zgbfb fbgmebo jhd�\ [m\ }^bgbf
ij_^klZ\gbdhf k\h]h jh^m� GZcdjZsZ qmlg�klv ZkdZg�ckvdbo g_lhibj�\
agZoh^blvky \ ^�ZiZahg� ��±���d=p��sh aZ ^Zgbfb a lbfb ` Z\lhjZfb >FLW�@��\�^ih\� �
^Z} g_lhibjm fZehfm��ijhl_ hklZgg�fb jhdZfb lml gZf ljZiey\ky l�evdb 3� NXKOLL��
sh�� ^h j_q���fZ} [ebavd� qZklhlb ���±��� d=p��� A �grh]h [hdm�� g_agZqgZ \b[�jdZ
hklZggvh]h �Q �� s_ g_ } k\�^q_ggyf ch]h ^hf�gm\Zggy ��

Hl`_��aZ ^hihfh]hx mevljZa\mdh\h]h ^_l_dlhjZ \^Zehky aZ dhjhldbc i_j�h^
\bagZqblb jhaih\kx^`_ggy dZ`Zg�\ \ jZchg� aZih\�^gbdZ �� �o koh\Zgdb lZ
^hf�gmxq� \b^b��<k� \hgb \�^ghkylvky ^h ]jmib ^_g^jhn�e�\ ��

>_l_dlhjg_ h[kl_`_ggy ke�^ ihqbgZlb �� ijbgZcfg� �� a [_j_agy�� sh[ aZj_�
}kljm\Zlb \b^b�� yd� lml abfmxlv�� M d\�lg� lZ `h\lg� \�amZevgh kihkl_j�]Zehky
dhjhldhqZkg_ y\bs_ ² dZ`Zgb a¶y\eyebky fZkh\h gZ ljZgk_dlZo�� ^_ m ljZ\g�±
ebig� ^_l_dlhj j_}kljm\Z\ ebr_ ihh^bghdbo hkh[bg �� Fh`eb\h�� p_ f�]jZglb �� �
[meh [ p�dZ\h a
ykm\Zlb ��ydh]h \hgb \b^m��< ebig� m\_q_j� lZ \ghq� gZ qZklhl� ���
d=p kbevgbc nhg kl\hjx\Zeb dhfZob��� ijZpx\Zlb a ^_l_dlhjhf _n_dlb\gh fh`gZ
[meh l�evdb i_j_^ k\�lZgdhf ��Hl`_��sh[ fZlb ih\g_ my\e_ggy ijh `blly dZ`Zg�\��
ijbeZ^ g_h[o�^gbc gZ \_kv i_j�h^ �o Zdlb\ghkl� �
E�l_jZlmjZ
;jZmg_j :� Kibkhd fe_dhiblZxsbo:kdZgbb�Gh\Z ���Kl_ighc aZih\_^gbd QZieb±:kdZgby�Gh\Z��²
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������² 3DUV ���² K����±���
B\Zg_gdh B�� >�� H qbke_ggh ijh]j_kkbjmxsbo \b^Zo ilbp \ ^j_\_kguo gZkZ`^_gbyo kl_ib ���

Ahheh]bq_kdbc`mjgZe��² ������² Lhf ����\uimkd���² K�����±����
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