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7KH� SRVVLELOLW\� RI� GLVWLQFWLRQ� EHWZHHQ� SDUDPHWHUV� RI� HFWRSDUDVLWH� IDXQD� RI� EDW� VSHFLHV�
EHORQJLQJ� WR� GLIIHUHQW� HFRORJLFDO� JURXSV� LV� FRQVLGHUHG��2Q� WKH� EDVLV� RI� SURFHVVLQJ� WKH�
RULJLQDO� DQG� OLWHUDU\� GDWD� GLVWLQFWLRQV� LQ� TXDOLWDWLYH� VWUXFWXUH� RI� HFWRSDUDVLWHV� EHWZHHQ�
PLJUDQW�DQG�UHVLGHQWDO�EDW�VSHFLHV�DUH�VKRZQ�

<klmi
M a\¶yadm a lbf��sh [Z]Zlh \b^�\ dZ`Zg�\ \�^j�agyxlvky aZ hkh[eb\hklyfb

k\h}� [�heh]�� ��_dheh]�� ��`bll}\h]h pbdem��qbfZebc �gl_j_k \bdebdZ} ^hke�^`_ggy
aZe_`ghkl� yd�kgbo lZ d�evd�kgbo ihdZagbd�\ nZmgb _dlhiZjZabl�\ j�agbo \b^�\
jmdhdjbebo \�^ �o ijbgZe_`ghkl� ^h i_\gh� _dheh]�qgh� ]jmib�� GZfb ajh[e_gh
kijh[m hp�gblb koh`�klv yd�kgh]h kdeZ^m _dlhiZjZablhnZmgb f�` ^_ydbfb \b^Zfb
dZ`Zg�\�

Yd fZl_j�Ze ^ey ihj�\gyggy \bdhjbklZgh a[hjb _dlhiZjZabl�\ \�^ ����
hkh[bg dZ`Zg�\ ��\b^�\��a�[jZgbo � h[kl_`_gbo gZfb m ����±�����jhdZo m i_q_jZo
Ih^�eey�� aZih\�^gbdm F_^h[hjb�� OZjdh\� lZ OZjd�\kvd�c h[eZkl� �� Z lZdh` m
Em]Zgkvd�c h[eZkl� lZ Db}\� �

KdeZ^ iZjZablhnZmgb
:gZe�a kbkl_fZlbqgh� kljmdlmjb gZ hkgh\� hjb]�gZevgbo lZ e�l_jZlmjgbo

^Zgbo ihdZaZ\��sh _dlhiZjZablb \�^ghkylvky ^h j�agbo ]jmi l\Zjbg ² p_ de�s� lZ
dhfZob�� De�s� ij_^klZ\e_g� iZjZabl�nhjfgbfb �]ZfZab^Zfb �� �dkh �̂^Zfb ��
Zj]Zk�^Zfb�� lZ ZdZj�nhjfgbfb �ljhf[�dme�^Zfb ��� Z dhfZob ² [ehoZfb �� dehiZfb
lZ [_adjbebfb fmoZfb�djh\hkhkdZfb �� Hkgh\gbfb jh^bgZfb } 1\FWHULELLGDH� ���
\b^b��� ,VFKQRSV\OOLGDH� ��� \b^�\��� 6SLQWXUQLFLGDH� ��� \b^b��� 7URPEL FXOLGDH� ��� \b^b���
/LSRQ\VVLGDH���� \b^b���,[RGLGDH���� \b^b���

AZ qbkehf jh^�\ \_^mqbfb } ,VFKQRSV\OOLGDH� ��� jh^b�� lZ 1\FWHULELLGDH� ���
jh^b��� GZc[�evrbf \b^h\bf j�aghfZg�llyf oZjZdl_jbam}lvky j�^ 6SLQWXUQL[ ���
\b^b��� Ke�^ \�^f�lblb �� sh gZ dZ`ZgZo amklj�qZxlvky yd g_ki_p�Ze�ah\Zg�
_dlhiZjZablb �� lZd � _dlhiZjZablb �� ki_p�Ze�ah\Zg� gZ j�\g� jh^bg lZ jh �̂\��
GZc[�evr \mavdZ ki_p�Ze�aZp�y kihkl_j�]Z}lvky m de�s�\ jh^bgb 6SLQWXUQLFLGDH�
>:[_e}gp_\ lZ Ihih\ ������ ;j_]_lh\Z ������ /fqmd ������ <ukhpdZy ������
;_ehdhgv ������LZlZjbgh\ ������Xjd�gZ ����@��

M lZ[ebp� �� ih^Zgh ^Zg� gZ hkgh\� e�l_jZlmjb lZ hjb]�gZevgbo
kihkl_j_`_gv sh^h agZo�^hd _dlhiZjZabl�\ gZ dh`ghfm a \b^�\ dZ`Zg�\�� >m`_
p�dZ\� agZo�^db iZjZablbqgbo dhfZo 1\FWHULELD� m ^\ho \b^�\ g�qgbo lZ &LPH[ m
i_j]ZqZ ^h \b^m g_ \bagZq_gh ��\ lZ[ebp� p� ^Zg� ihagZq_gh rljboh\dhx �

Hp�gdb koh`hkl�
>ey hp�gdb koh`hkl� _dlhiZjZablhnZmgb \k�o h]eygmlbo dZ`Zg�\ [meh

ihj�\gygh f�` kh[hx aZ �g^_dkhf @ZdZjZ �aZ <�� Rf�^lhf >����@�� �lZ[e�� ����
Ihj�\gyggy ihdZaZeh g_\_ebdm qZkldm ����� ���ki�evgbo \b^�\ _dlhiZjZabl�\ f�`
jha]eygmlbfb \b^Zfb oZay�\��<boh^yqb a pvh]h��fh`gZ ijbimklblb ��sh dh`_g a
\b^�\ dZ`Zg�\ fZ} ^hkblv ki_pbn�qgm _dlhiZjZablhnZmgm �

Yd \b^gh a lZ[ebp��� gZc[�evr koh`bfb \by\bebkv _dlhiZjZablhnZmgb
i�^dh\hghkZ fZeh]h lZ g�qgbp� \h^ygh� ��Z lZdh` g�qgbp� \h^ygh� lZ \moZgy [mjh]h��
Ljhob f_grZ koh`�klv a ihi_j_^g�fb \b^Zfb kihkl_j�]Z}lvky m i_j]ZqZ i�agvh]h
lZ g�qgbp� \_ebdh� �� Pbo [�evr�f_gr koh`bo f�` kh[hx aZ ki�evgbfb
_dlhiZjZablZfb \b^�\ jmdhdjbebo fh`gZ h[¶}^gZlb m ]jmim hk�ebo dZ`Zg�\�� yd�
ijh\h^ylv \k_ `blly \ f_`Zo jha]eygmlbo l_jblhj�c ��Ke�^ \�^f�lblb ��sh p� \b^b
gZcqZkl�r_ �Z ^_yd� ² aZ\`^b��amklj�qZxlvky \ i_q_jZo�

H[]h\hj_ggy
Ihf�lgh \�^j�agyxlvky \�^ �grbo lZ koh`� f�` kh[hx _dlhiZjZablhnZmgb

f�]jmxqbo \b^�\ dZ`Zg�\ ² \_q�jgbpv fZeh� lZ jm^h��� Sh klhkm}lvky \moZgy
k�jh]h lZ ebebdZ ^\hdhe�jgh]h ��lZdZ fZeZ koh`�klv �o _dlhiZjZablhnZmg a �grbfb
\b^Zfb ihykgx}lvky i_j_\Z`gh [jZdhf �gnhjfZp�� ��LZd�� gZfb [meb aZn�dkh\Zg�
_dlhiZjZablb a ��h]eygmlbo hkh[bg \moZgy k�jh]h�� agZc^_gbo gZ Ih^�ee� \i_jr_��
lZ h^gh]h ebebdZ ^\hdhe�jgh]h �� >Zg� ijh _dlhiZjZablhnZmgm pbo dZ`Zg�\ m
^hklmig�c e�l_jZlmj� \�^kmlg� �

GZy\g� ^Zg� ^ha\heyxlv ajh[blb \bkgh\hd �� sh yd�kgbc kdeZ^ nZmgb
_dlhiZjZabl�\ \�^j�agy}lvky m f�]jmxqbo � hk�ebo \b^�\ dZ`Zg�\��1fh\�jgh ��sh �gr�
ihdZagbdb �� yd� oZjZdl_jbamxlv iZjZablhnZmgm �� lZdh` [m^mlv j�agbfb m
ij_^klZ\gbd�\ pbo _dheh]�qgbo ]jmi��^ey qh]h ihlj�[g� gh\� ^hke�^`_ggy � [�evrZ
d�evd�klv nZdlbqgh]h fZl_j�Zem�
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$UJDV YHVSHUWLOLRQLV � �
,FKRURQ\VVXV IODYXV � ��
,FKRURQ\VVXV�VS� �� �� ��
,[RGHV�SRVSHORYL � � �
,[RGHV�ULFLQXV � �
,[RGHV�YHVSHUWLOLRQLV �� � � �
/HSWRWURPELGLXPDPSOLILFDWXV �
/HSWRWURPELGLXPPRQHWD �
/HSWRWURPELGLXPSLQQLSHV � �
/HSWRWURPELGLXPUXVVLFXP �� �� �� ��
/LSRQ\VVLGDH�JHQ��VS� ��
6SLQWXUQL[DFXPLQDWXV �� ��
6SLQWXUQL[NROHQDWLL �
6SLQWXUQL[P\RWL �� �� �� �
6SLQWXUQL[SOHFRWLQXV �� �
6SLQWXUQL[SVL � �
,VFKQRSV\OOXV�KH[DFWHQXV � � � � �
,VFKQRSV\OOXV LQWHUPHGLXV � � � �
,VFKQRSV\OOXV�RFWDFWHQXV � �
1\FWHULGRSV\OOD�SHQWDFWHQD � � � � � �
5KLQRORSKRSV\OOD�XQLSHFWLDQD �
3XOH[ LUULWDQV �� ��
0\RELD�FKLURSWHUDOLV �
1\FWHULELD�JHUPDQL �
1\FWHULELD�NROHQDWLL �
1\FWHULELD�SHGLFXODULD � � � � � �
1\FWHULELD�YH[DWD �
3HQLFLOLGLD�FRQVSLFXD �
3HQLFLOLGLD�GXIRUL � � �
3HQLFLOLGLD�PRQRFHURV �
&LPH[�SLSLVWUHOOL �
&LPH[�OHFWXODULXV � � �

Ijbf�ldZ� >\hfZ iexkZfb ����� ihagZq_gh dhf[�gZp �� iZjZabl±oZay�g�� sh \ �̂ ih\ �̂ Zxlv gZrbf
agZo�^dZf��:djhg �fb\b^�\�oZay�\��5++ ² 5KLQRORSKXV KLSSRVLGHURV��0'$ ² 0\RWLV GDXEHQWRQLL��0<0
² 0��P\RWLV��3$5 ² 3OHFRWXV DXULWXV��3$6 ² 3��DXVWULDFXV��1</² 1\FWDOXV OHLVOHUL��1<1 ² 1��QRFWXOD� �
908 ² 9HVSHUWLOLRPXULQXV��(6(² (SWHVLFXVVHURWLQXV�

LZ[ebpy ���QZkldZ ki�evgbo \b^�\ _dlhiZjZabl�\ f�̀ j�agbfb \b^Zfb jmdhdjbebo nZmgb
MdjZ�gb ��g^_dk @ZdZjZ��m ��
<b^ oZay�gZ 5++ 0'$ 0<0 3$5 3$6 1</ 1<1 908 (6(
5+5 � �� �� �� � � �� � ��
0'$ �� � �� �� �� � �� � ��
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3$5 �� �� �� � � � �� �� ��
3$6 � �� �� � � � � � �
1</ � � � � � � �� � ��
1<1 �� �� �� �� � �� � � ��
908 � � � �� � � � � �
(6( �� �� �� �� � �� �� � �

Ih^ydZ
<bkeh\exx sbjm ih^ydm aZ ^hihfh]m m a[hj� fZl_j�Zem 1��AZ]hjh^gxdm��<��

LdZqm�� Y�� I_ljmr_gdm lZ H�� =h^e_\kvd�c �1gklblml ahheh]�� G:G MdjZ�gb ��� <��
Lbs_gdm �GZp�hgZevgbc Z]jZjgbc mg�\_jkbl_l ��� H�� Dhg^jZl_gdm �Em]Zgkvdbc
ijbjh^gbc aZih\�^gbd ���:��<eZs_gdm �OZjd�\kvdbc gZp�hgZevgbc mg�\_jkbl_l��lZ
[Z]Zlvhf �grbf dhe_]Zf ��yd� kijbyeb pvhfm ^hke�^`_ggx �
E�l_jZlmjZ
:[_e}gp_\<��,���Ihih\ ;��F��Jy^ jmdhdjbe���Z[h dZ`Zgb² &KLURSWHUD ���NZmgZ MdjZ�gb��² Db�\��<b �̂

\h :G MJKJ��������² Lhf ���KkZ\pL��\bimkd���² K�����±����
;_ehdhgv?��F� =ZfZah\u_de_sb b [ehob f_edbofe_dhiblZxsbogZ l_jjblhjbbaZiZ^guoh[eZkl_c

MdjZbgu��:\lhj_n��^bk��«dZg �̂�[bhe��gZmd��² Ev\h\��Ba^�\h Ev\h\kdh]h mg�lZ��������² ���k�
;j_]_lh\ZG��=� =ZfZah\u_de_sb �*DPDVRLGHD���Hij_^_ebl_evih nZmg_KKKJ��² E_gbg]jZ �̂�Ba^�\h

Ahhe��bg�lZ :G KKKJ��������² ����k�
<ukhpdZy K��H� ;ehob f_edbo fe_dhiblZxsboaZiZ^guoh[eZkl_c MdjZbgu ���IZjZablheh]bq_kdbc

k[hjgbd��² ������² <uimkd����² K�����±����
/fqmd/��F� 1dkh^h\�de�s� ���NZmgZ MdjZ�gb��² Db�\��<b �̂\h :G MJKJ��������² Lhf ����\bimkd���²

����k�
LZlZjbgh\ D��:� NZmgZ oj_[_lgboAZoh^mMdjZ�gb��² Ev\�\��<b �̂\h Ev\�\kvdh]h mg �\_jkbl_lm��������

² ����k�
Rfb^l <��F� KlZlbklbq_kdb_f_lh^u kjZ\gbl_evghcnehjbklbdb��² E_gbg]jZ �̂�Ba^�\h E_gbg]jZ �̂�

mg�lZ��������² ����k�
Xjd�gZ <��1� ;ehob ���NZmgZ MdjZ�gb ��² Db�\��<b^Z\gbpl\h :G MJKJ��������²
Lhf ����\bimkd ���² ����k�


