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M>D �������� F���

:gghlZpby

<Zkbev_\ F�<�� K_gvdh <�:�� Khe^Zlh\ F�F�� PxiZ X�I� <hkvfbdZgZevguc :PI ^ey Zfieblm^gh]h ZgZ�

ebaZ kb]gZeh\ \_jrbggh]h ^_l_dlhjZ K<>��� Ij_ijbgl BN<W �������� ± Ijhl\bgh� ����� ± � k�� � jbk��

[b[ebh]j� � ��

HibkZg ��dZgZevguc ZgZeh]h�pbnjh\hc ij_h[jZah\Zl_ev� ij_^gZagZq_gguc ^ey ihkljh_gby fgh�

]hdZgZevguo we_dljhgguo kbkl_f j_]bkljZpbb \ wdki_jbf_glZevguo b f_lh^bq_kdbo mklZgh\dZo nbabdb
\ukhdbo wg_j]bc� Qm\kl\bl_evghklv ij_h[jZah\Zl_ey � f<�hlkqzl� ^bgZfbq_kdbc ^bZiZahg \hk_fv

^\hbqguo jZajy^h\� bgl_]jZevgZy g_ebg_cghklv ����� Ijb\_^_gu hibkZgb_ kljmdlmjghc ko_fu b hkgh\�

gu_ iZjZf_lju fh^mey�

$EVWUDFW

9DVLOLHY 0�9�� 6HQNR 9�$�� 6ROGDWRY 0�0�� 7V\XSD <�3� ��FKDQQHO $'& PRGXOH IRU DPSOLWXGH VLJQDO DQDO\VLV

IURP YHUWH[ GHWHFWRU 69'��� ,+(3 3UHSULQW �������� ± 3URWYLQR� ����� ± S��� ILJV� �� UHIV�� ��

7KH SDSHU GHVFULEHV ��FKDQQHO DQDORJ�WR�GLJLWDO FRQYHUWHU� ZKLFK LV LQWHQGHG IRU EXLOG�XS RI PXOWL�

FKDQQHO HOHFWURQLF UHFRUGLQJ V\VWHPV LQ H[SHULPHQWDO DQG PHWKRGLFDO LQVWDOODWLRQV RI D KLJK�HQHUJ\ SK\VLFV� 7KH
FRQYHUWHU VHQVLWLYLW\ LV � P9�FRXQW� G\QDPLF UDQJH LV � ELW� LQWHJUDO QRQOLQHDULW\ LV ����� 7KH GHVFULSWLRQ RI

WKH VNHOHWRQ GLDJUDP DQG PDLQ VSHFLILFDWLRQV RI WKH XQLW DUH SUHVHQWHG DOVR�

� =hkm^Zjkl\_gguc gZmqguc p_glj
Jhkkbckdhc N_^_jZpbb

Bgklblml nbabdb \ukhdbo wg_j]bc� ����
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< ���� ]� \ j_amevlZl_ khljm^gbq_kl\Z BN<W b GBBYN F=M [ueh knhjfmebjh\Zgh

ij_^eh`_gb_ ih jZa\blbx bkke_^h\Zgbc h[jZah\Zgby hqZjh\Zgguo qZklbp \ j:�

\aZbfh^_ckl\byo ijb �� =w<�k gZ mklZgh\d_ K<>� gZqZluo \ jZfdZo wdki_jbf_glZ ?���� >�@� <

j_amevlZl_ j_ZebaZpbb wlh]h ij_^eh`_gby [ueZ ijh\_^_gZ fh^_jgbaZpby mklZgh\db K<>� dhlh�

jZy \dexqbeZ \ k_[y kha^Zgb_ gh\h]h ij_pbabhggh]h \_jrbggh]h ^_l_dlhjZ� kbkl_fu k[hjZ bg�

nhjfZpbb b we_dljhgbdb ljb]]_jghc kbkl_fu� Hj]Zgbah\ZgZ kbkl_fZ h[jZ[hldb wdki_jbf_g�

lZevghc bgnhjfZpbb k bkihevah\Zgb_f bgl_jZdlb\guo ijh]jZff ]jZnbq_kdh]h ZgZebaZ kh[u�

lbc�

Ijb kha^Zgbb kbkl_fu k[hjZ bgnhjfZpbb k ^_l_dlhjZ ihy\beZkv g_h[oh^bfhklv hj]Z�

gbaZpbb ZgZeh]h�pbnjh\h]h ij_h[jZah\Zgby Zfieblm^ k iylb lukyq dZgZeh\ \_jrbggh]h ^_l_d�

lhjZ� >ey hkms_kl\e_gby lZdh]h ij_h[jZah\Zgby b [ue kha^Zg :PI lbiZ ::< ^ey ZgZebaZ Zf�

ieblm^ \_jrbggh]h ^_l_dlhjZ�

����������� ��!"#�!���$����%&!# �'!�()$����

< jZ[hl_ hibkZg fh^mev ��jZajy^gh]h :PI lbiZ ::<� y\eyxsbcky qZklvx kbkl_fu

kqblu\Zgby b ljb]]bjh\Zgby \_jrbggh]h ^_l_dlhjZ mklZgh\db K<>�� b ij_^gZagZq_gguc ^ey

j_]bkljZpbb� Zfieblm^gh�pbnjh\h]h ij_h[jZah\Zgby b i_j\bqgh]h ZgZebaZ kb]gZeh\ k dj_f�

gb_\uo fbdjhkljbih\uo ^_l_dlhjh\� WlZ kbkl_fZ nmgdpbhgbjm_l ke_^mxsbf h[jZahf�

Kb]gZeu k ^_l_dlhjh\ mkbeb\Zxlky b nhjfbjmxlky \ ij_^\Zjbl_evghf mkbebl_e_

*$66,3/(;� jZkiheh`_gghf \ g_ihkj_^kl\_gghc [ebahklb hl ^_l_dlhjZ� Ih ij_^\Zjbl_evghfm

ljb]]_jm ��]h mjh\gy /��� \ujZ[Zlu\Z_lky kb]gZe �7UDFNLQJ�+ROG� �7�+�� ih dhlhjhfm ijhbkoh�

^bl aZihfbgZgb_ Zfieblm^ \k_o kb]gZeh\ \ *$66,3/(;�

?keb \ujZ[Zlu\Z_lky hdhgqZl_evguc ljb]]_j i_j\h]h mjh\gy /�� lh fh^mev

mijZ\e_gby D:: >�@ \ujZ[Zlu\Z_l k_jbb lZdlh\uo bfimevkh\ �^ey *$66,3/(; ��� bfimev�

kh\ b ^ey ::< ���� bfimevkh\ k i_jbh^hf ��� gk �� ih dhlhjuf aZihfg_ggu_ kb]gZeu fmevlb�

ie_dkbjmxlky ��o � \ *$66,3/(; b i_j_^Zxlky gZ \oh^ ::<� ijhba\h^ysbc bo hpbnjh\dm�

Ihke_ hpbnjh\db bgnhjfZpby ihklmiZ_l iZjZee_evgh \h \gmlj_ggxx iZfylv fh^mey b gZ

^bkdjbfbgZlhj� dhlhjuc \u[bjZ_l kb]gZeu� ij_\urZxsb_ aZ^Zgguc ihjh]� Wlb kb]gZeu

ij_^gZagZq_gu ^ey i_j_^Zqb \ ki_pbZevguc fh^mev DHFI >�@� ]^_ hgb [m^ml bkihevah\Zlvky

^ey nhjfbjh\Zgby Z^j_kh\ kqblu\Z_fuo dZgZeh\ b i_j_^Zqb \ ijhp_kkhj ljb]]_jZ \lhjh]h

mjh\gy� <j_f_ggZy ^bZ]jZffZ kb]gZeh\ ihdZaZgZ gZ jbk���



�

<k_ eh]bq_kdb_ kb]gZeu ± /���� /�� lZdl ^ey *$66,3/(; b lZdl ^ey ::<� j_Zebah\Zgu

\ klZg^Zjl_ 1,0 �gZ ^bZ]jZff_ hgb ihdZaZgu iheh`bl_evgufb�� <j_f_ggu_ khhlghr_gby f_�

`^m fhf_glZfb aZimkdZ jZaebqguo kb]gZeh\� ihdZaZgguo gZ ^bZ]jZff_� ih^[bjZxlky wdki_jb�

f_glZevgh b ijh]jZffbjmxlky \ fh^me_ mijZ\e_gby D::�

� ��� ���
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K[jhk 7�+
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>bkdjbfbgZlhj ::<

i_j_^ZqZ \ DHFI

AZij_l /���

��'*�

Ljb]]_j /���

Ljb]]_j /�

LZdl *;

LZdl $$%

K[jhk 7�+

Jbk� �����<j_f_ggZy ^bZ]jZffZ jZ[hlu *$66,3/(;� hpbnjh\db b ^bkdjb�

fbgZpbb \ fh^me_ ::<�
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Fh^mev ::< ij_^klZ\ey_l kh[hc ��dZgZevguc ��jZajy^guc :PI k mkljhckl\Zfb \u�
[hjdb±ojZg_gby b iZfylvx gZ �� kh[ulbc� Fh^mev lZd`_ \dexqZ_l \ k_[y pbnjh\hc ^bkdjb�
fbgZlhj \oh^guo kb]gZeh\ k iZfylvx ihjh]h\ b ��dZgZevguc P:I ^ey dZeb[jh\db b mklZgh\db
[Zah\uo ebgbc� Fh^mev \uiheg_g \ klZg^Zjl_ D:F:D b aZgbfZ_l i_j\h_ f_klh \ dj_cl_� GZ
i_j_^g_c iZg_eb fh^mey jZkiheh`_gu � jZatzfh\ /(02 �� ^ey \oh^guo kb]gZeh\�
� jZatzfZ /(02 �� ^ey lZdlh\h]h kb]gZeZ k fh^mey mijZ\e_gby b iehkdbc ���dhglZdlguc jZat�
zf ^ey \uoh^guo kb]gZeh\ ^bkdjbfbgZlhjZ�

;ehd�ko_fZ fh^mey� dhlhjZy ij_^klZ\e_gZ gZ jbk� �� \dexqZ_l \ k_[y � g_aZ\bkbfuo�dZ�
gZeh\ Zfieblm^gh]h ZgZebaZ� ko_fm mijZ\e_gby� ko_fm l_klbjh\Zgby b bgl_jn_ck k fZ]bkljZ�
evx .:F:.�

< jZ[hl_ fh^mey ij_^mkfhlj_gh � j_`bfZ jZ[hlu�

x J_`bf ijbzfZ nbabq_kdbo ^Zgguo� ijb dhlhjhf ijhba\h^blky hpbnjh\dZ \oh^guo kb]�
gZeh\� aZihfbgZgb_ pbnjh\uo dh^h\ \ [mn_j_ b ZgZeba bo ko_fhc pbnjh\h]h ^bkdjbfbgZ�
lhjZ�

x J_`bf i_j_^Zqb ^Zgguo ih fZ]bkljZeb .:F:. \ mijZ\eyxsbc dhfivxl_j�
x J_`bf l_klbjh\Zgby \u[jZggh]h dZgZeZ Zfieblm^gh]h ZgZebaZ k ihfhsvx \kljh_gguo

pbnjhZgZeh]h\uo ij_h[jZah\Zl_e_c� ijh]jZffbjm_fuo ih fZ]bkljZeb .:F:.�
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;ehd�ko_fZ dZgZeZ Zfieblm^gh]h ZgZebaZ ij_^klZ\e_gZ gZ jbk� ��
<oh^ghc kb]gZe :PI nhjfbjm_lky \ ebg_cghf ijbzfgbd_� dhlhjuc hkms_kl\ey_l�

x kh]eZkh\Zgb_ \hegh\h]h khijhlb\e_gby kb]gZevgh]h dZ[_ey�
x k^\b] [Zah\hc ebgbb �kf_s_gb_ \oh^gh]h mjh\gy :PI ijb hlkmlkl\bb kb]gZeZ��
x kh]eZkh\Zgb_ ^bgZfbq_kdbo ^bZiZahgh\ kb]gZeh\ *$66,3/(; b :PI�
x nbevljZpbx \oh^gh]h kb]gZeZ hl \ukhdhqZklhlguo gZ\h^hd b ihf_o�
x aZsblm \oh^Z :PI hl Z\Zjbcguo i_j_]jmahd�

Mjh\_gv gZijy`_gby gZ \uoh^Zo *$66,3/(; ijb hlkmlkl\bb kb]gZeh\ k ^_l_dlhjZ
kf_szg hlghkbl_evgh mjh\gy �< gZ \_ebqbgm hl ±�� ^h ±�� f< �[Zah\mx ebgbx� \ aZ\bkbfhklb
hl gZijy`_gby iblZgby b l_fi_jZlmju� K^\b] [Zah\hc ebgbb hkms_kl\ey_lky k ihfhsvx P:I
ko_fu l_klbjh\Zgby� ihklhyggh ih^dexqzgguo d \oh^Zf \oh^guo hi_jZpbhgguo mkbebl_e_c
dZgZeh\ Zfieblm^gh]h ZgZebaZ� FZdkbfZevgZy Zfieblm^Z kb]gZeZ jZ\gZ ��� f<� <oh^ghc ^b�
gZfbq_kdbc ^bZiZahg :PI khklZ\ey_l ��� f<� qm\kl\bl_evghklv ih \oh^m jZ\gZ
� f<�hlkqzl�

:gZeh]h�pbnjh\h_ ij_h[jZah\Zgb_ hkms_kl\ey_lky bgl_]jZevguf :PI lbiZ $'�����

>\Z klZjrbo [blZ wlh]h ���jZajy^gh]h :PI g_ bkihevamxlky� <uoh^ghc dh^ \uklZ\ey_lky gZ
��c lZdl� ihwlhfm ^ey hpbnjh\db �� kb]gZeh\ *$66,3/(; g_h[oh^bfh �� lZdlh\uo bfimevkh\�
Wlb bfimevku L:DL��� h[sb_ ^ey \k_o \hkvfb dZgZeh\ fh^mey� \ujZ[Zlu\Zxlky ko_fhc
mijZ\e_gby ba \oh^guo lZdlh\uo kb]gZeh\ &/.� ihklmiZxsbo k fh^mey mijZ\e_gby�

Ih hdhgqZgbb Zfieblm^gh�pbnjh\h]h ij_h[jZah\Zgby \uoh^ghc dh^ :PI aZghkblky \
[mn_jgmx iZfylv �;MN?J� b iZjZee_evgh ihklmiZ_l gZ \oh^ pbnjh\h]h dhfiZjZlhjZ� dhlhjuc
kjZ\gb\Z_l _]h k dh^hf ihjh]Z b \ujZ[Zlu\Z_l \uoh^ghc kb]gZe \ klZg^Zjl_ WKE� Wlhl kb]gZe
jZ\_g ��� \ kemqZ_ ij_\ur_gby ihjh]Z b jZ\_g ��� \ ijhlb\hiheh`ghf kemqZ_� Dh^u� khhl\_l�
kl\mxsb_ \_ebqbgZf ihjh]h\ \ jZaebqguo dZgZeZo j_]bkljZpbb� ihklmiZxl gZ ^bkdjbfbgZlhj
k iZfylb ihjh]h\� \ dhlhjmx hgb aZghkylky ih fZ]bkljZeb .:F:. \h \j_fy bgbpbZebaZpbb
fh^mey� <_ebqbgZ ihjh]Z hij_^_ey_lky bg^b\b^mZevgh ^ey dZ`^h]h dZgZeZ \ ijhp_kk_ dZeb[�
jh\db \_jrbggh]h ^_l_dlhjZ� Z lZd`_ ih j_amevlZlZf ZgZebaZ nbabq_kdbo ^Zgguo�

<uoh^gu_ dh^u :PI aZibku\Zxlky \ [mn_j iZfylb� aZgbfZy �� ihke_^h\Zl_evguo yq_�
_d� LZdbf h[jZahf� gZ h^bg ljb]]_j /� \ [mn_j_ nhjfbjm_lky h^gZ aZibkv ba �� ��jZajy^guo
keh\� khhl\_lkl\mxsZy kb]gZeZf k ���lb dZgZeh\ ^_l_dlhjZ� fmevlbie_dkbjh\Zgguo gZ \oh^
h^gh]h dZgZeZ fh^mey ::<� H[tzf [mn_jZ khklZ\ey_l �� aZibk_c� l�_� ��� [Zcl� Wlhl h[tzf \u�
[jZg bkoh^y ba h`b^Z_fhc qZklhlu ke_^h\Zgby ljb]]_jh\ /� ��� d=p� b g_h[oh^bfhklb khojZ�
g_gby bgnhjfZpbb ^h fhf_glZ \ujZ[hldb ljb]]_jZ /� �g_kdhevdh khl_g fbdjhk_dmg^��

L:DL��

EBG?CGU"
IJB,FGBD

,1

����� � � ���#�� �

:>J?K

$��%���������
IHJH=

>:GGU?
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L:DL��

L?KL

Jbk� �� ;ehd�ko_fZ dZgZeZ Zfieblm^gh]h ZgZebaZ�
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<u[hjdZ b aZihfbgZgb_ dh^h\ hkms_kl\ey_lky ih �� lZdlh\uf bfimevkZf L:DL��� \u�

jZ[Zlu\Z_fuf \ ko_f_ mijZ\e_gby� Wlb bfimevku h^bgZdh\u ^ey \k_o \hkvfb dZgZeh\ fh^mey�

GZ i_j\hf wlZi_ wdki_jbf_glZ kqblu\Zgb_ ^Zgguo ijhbkoh^bl ih ljb]]_jm /�� < wlhf kemqZ_ \

iZfylb ojZgblky lhevdh h^gZ aZibkv� hklZevgu_ ��� yq__d g_ bkihevamxlky� < j_`bf_ jZ[hlu k

ljb]]_jhf \lhjh]h mjh\gy \ iZfylb ojZgylky �� ihke_^gbo aZibk_c� Kqblu\Zxlky \k_ beb \u�

[jZggZy qZklv keh\ ba lhc aZibkb� gZ dhlhjmx \ujZ[hlZg ljb]]_j /�� :^j_k keh\Z� ih^e_`Zs_]h

kqblu\Zgbx �:>J?K�� nhjfbjm_lky \ ko_f_ mijZ\e_gby�

��� �-�'%�(��%�)���$

Ko_fZ mijZ\e_gby� [ehd�ko_fZ dhlhjhc bah[jZ`_gZ gZ jbk� �� \ujZ[Zlu\Z_l kb]gZeu

L:DL�� b L:DL�� ih \g_rg_fm lZdlh\hfm kb]gZem &/. �jbk���� Z lZd`_ dh^ :>J?K� nhjfb�

jm_fuc ih fZ]bkljZeb D:F:D� Wlhl dh^ bkihevam_lky \h \j_fy ql_gby bgnhjfZpbb k fh^mey

b iha\hey_l kqblu\Zlv gZ \u[hj ex[mx ba aZibk_c� khhl\_lkl\mxsmx ex[hfm ghf_jm

*$66,3/(; \ ex[hf ba dZgZeh\ fh^mey�

�� \g_rgbo lZdlh\uo kb]gZeh\ &/. �mjh\gb 1,0� ij_h[jZamxlky \ mjh\gb 77/ b i_�

j_^Zxlky gZ :PI� Wlb `_ bfimevku i_j_^Zxlky \ mkljhckl\h M ����� aZij_sZxs__ ijhoh`�

^_gb_ i_j\uo ljzo bfimevkh\� ^ey hj]ZgbaZpbb �� bfimevkh\ L:DL���

Ql_gb_ fh^mey ijhbkoh^bl ke_^mxsbf h[jZahf� :^j_k gm`ghc aZibkb \ [mn_j_ hij_�

^_ey_lky i_j_^ ql_gb_f fh^mey� ijb wlhf \ j_]bklj aZibkb ih rbgZf :��:� D:F:D aZghkbl�

ky ��jZajy^guc ghf_j aZibkb� Ijb ql_gbb ih /� Z^j_km_lky lhevdh i_j\Zy aZibkv� ihwlhfm wlhl

ghf_j \k_]^Z jZ\_g �� Ijb ql_gbb ih /� ghf_j aZibkb hij_^_ey_lky dhfivxl_jhf gZ hkgh\_

j_r_gby ijhp_kkhjZ /�� Wlhl ghf_j h^bgZdh\ ^ey \k_o fh^me_c ::< \_jrbggh]h ^_l_dlhjZ b

aZibku\Z_lky \ j_]bklj i_j_^ gZqZehf pbdeZ ql_gby�

Ql_gb_ fh^mey ::< hj]Zgbam_lky lZd� qlh aZ h^bg pbde D:F:D \ ijh]jZffghf j_`b�

f_ fh`gh ijhq_klv ^Zggu_ ex[hc yq_cdb *$66,3/(; ex[h]h dZgZeZ ba [mn_jZ ::<� Ijb

ql_gbb \ h^gh keh\h \dexqZ_lky bgnhjfZpby kjZam k ^\mo dZgZeh\ ::< �� [ZclZ�� qlh \Z`gh

J?=BKLJ A:IBKB

1,0�77/ ���M ����

L:DL�� L:DL��

:� :� :� :�

Ghf_j aZibkb

����\ [mn_j_

&/.

Jbk� �� Ko_fZ mijZ\e_gby fh^mey ::<�

)� )�

Ghf_j

*$66,3/(;

Ghf_j iZju

����*%�%)!�

:�:�

:�:�
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ijb g_h[oh^bfhklb kqblu\Zgby \k_c bgnhjfZpbb ba [mn_jZ ± wlh m^\Zb\Z_l kdhjhklv i_j_^Z�
qb� <\b^m g_^hklZlhqgh]h dhebq_kl\Z Z^j_kguo rbg D:F:D j_Zebam_lky ki_pbZevguc j_`bf
ql_gby k bkihevah\Zgb_f q_lujzo klZg^Zjlguo nmgdpbc ql_gby D:F:D�

)� ± ql_gb_ bgnhjfZpbb k ��c iZju dZgZeh\ ::< �dZgZeu � b ���

)� ± ql_gb_ bgnhjfZpbb kh ��c iZju dZgZeh\ ::< �dZgZeu � b ���
)� ± ql_gb_ bgnhjfZpbb k ��c iZju dZgZeh\ ::< �dZgZeu � b ���

)� ± ql_gb_ bgnhjfZpbb k ��c iZju dZgZeh\ ::< �dZgZeu � b ���

Ijb wlhf gZ rbgu :�� :�� :�� :� \uklZ\ey_lky gm`guc Z^j_k yq_cdb *$66,3/(;�

����-�'%�#�"#��!�%��$

>ey hij_^_e_gby jZ[hlhkihkh[ghklb Zfieblm^gh]h dZgZeZ� baf_j_gby b dhgljhey _]h
oZjZdl_jbklbd �©iv_^_klZeª� qm\kl\bl_evghklv� bgl_]jZevgZy g_ebg_cghklv� \aZbfgh_ \ebygb_
dZgZeh\� g_h[oh^bfh ijh\_^_gb_ l_klh\uo baf_j_gbc dZd \h \j_fy gZkljhcdb fh^mey� lZd b \
ijhp_kk_ _]h wdkiemZlZpbb� K wlhc p_evx [ueZ jZajZ[hlZgZ ko_fZ l_klbjh\Zgby� ihdZaZggZy gZ
jbk� ��

<_ebqbgZ l_klh\h]h ihl_gpbZeZ aZ^Zzlky ��jZajy^guf pbnjhZgZeh]h\uf ij_h[jZah\Z�
l_e_f P:I� < fh^me_ bkihevamxlky ^\_ bgl_]jZevgu_ ko_fu lbiZ $'����� dhlhju_ kh^_j`Zl
ih � dZgZeZ P:I dZ`^Zy� Ebg_cguc ij_h[jZah\Zl_ev kh]eZkm_l ^bZiZahgu gZijy`_gbc P:I b
ebg_cgh]h ijbzfgbdZ� Djhf_ l_klbjh\Zgby ^ZggZy ko_fZ kem`bl lZd`_ ^ey aZ^Zgby \_ebqbgu
[Zah\hc ebgbb� <uoh^gu_ gZijy`_gby P:I �[Zah\u_ ebgbb beb l_klh\u_ mjh\gb� mklZgZ\eb�
\Zxlky i_j_^ pbdehf k[hjZ ^Zgguo fh^mey ih fZ]bkljZeb D:F:D� Ko_fZ \u[hjZ kem`bl \
wlhl fhf_gl ^ey ihke_^h\Zl_evghc aZibkb Zfieblm^ \ P:I \k_o � dZgZeh\�

�����#��.�/"������

<aZbfh^_ckl\b_ k rbghc D:F:D h[_ki_qb\Z_l bgl_jn_ckgZy qZklv� Gb`_ i_j_qbke_�
gu D:F:D�nmgdpbb fh^mey ::< b nhjfZl keh\ gZ rbgZo : b 5 ^ey jZaebqguo j_`bfh\ jZ�
[hlu fh^mey�

1 $��� )���� ± \u[hj dZgZeZ b aZibkv \_ebqbgu [Zah\hc ebgbb beb
dZeb[jh\hqguo agZq_gbc ^ey \gmlj_ggbo P:I fh^mey�

NhjfZl keh\Z ijb aZibkb�
> :� :� :� :� :� :� :� :� @ > :� :�� :�� @

agZq_gb_ ^ey P:I ghf_j dZgZeZ
1 $��� )���� ± i_j_ibku\Zgb_ agZq_gbc gZ \uoh^ \gmlj_ggbo P:I� ih^ZqZ bo gZ

dZeb[jh\hqgu_ \oh^u \oh^guo mkbebl_e_c fh^mey�

�& ��
�'#���

EBG?CGUC
IJ?H;J:AH<:L?E( �����

L?KL

DH>

IHL?GPB:E:

GHF?J ��	�
�

Jbk� �� Ko_fZ l_klbjh\Zgby b aZ^Zgby [Zah\uo ebgbc�



�

1 $�L� )���� ± aZibkv ihjh]h\ ^ey pbnjh\uo ^bkdjbfbgZlhjh\ fh^mey�

NhjfZl keh\Z ijb aZibkb�

> :� :� :� :� :� :� :� :� @ > :� :�� :�� @ ijb wlhf > $� $� $� $� @

\_ebqbgZ ihjh]Z ghf_j dZgZeZ ghf_j *$66,3/(;

1 $��� )���� ± \u[hj gm`gh]h kh[ulby �ghf_jZ aZibkb� ^ey ql_gby fh^mey�

NhjfZl keh\Z ijb \u[hj_�

> :� :� :� :� @

ghf_j kh[ulby

1 $�L� )�M� ± ql_gb_ dh^Z Zfieblm^u *$66,3/(; \u[jZggh]h kh[ulby \

\u[jZgghc iZj_ dZgZeh\ fh^mey�

NhjfZl keh\Z ijb ql_gbb�

> 5� 5� 5� 5� 5� 5� 5� 5�@ > 5� 5�� 5�� 5�� 5�� 5�� 5�� 5��@

^Zggu_ g_qzlgh]h dZgZeZ ^Zggu_ qzlgh]h dZgZeZ

>ey ql_gby ���jZajy^gh]h keh\Z� kh^_j`Zs_]h ^Zggu_ k ^\mo dZgZeh\ fh^mey� gZ rbgu

)� b )� fZ]bkljZeb D:F:D \uklZ\ey_lky )�M�� khhl\_lkl\mxsbc ghf_jm gm`ghc iZju dZgZeh\

�kf� i� ���� Z gZ Z^j_kgu_ rbgu :�� :�� :� b :� ± ghf_j gm`gh]h *$66,3/(; $�L� ba \oh^ghc

ihke_^h\Zl_evghklb�

����"�!�� ��-%�%*#���"#�*��'!�()$����

>bgZfbq_kdbc ^bZiZahg ��� P9 � � ^\� jZaj�

I_jbh^ ke_^h\Zgby lZdlh\uo bfimevkh\ ��� gk

>bZiZahg mklZgh\db [Zah\uo ebgbc hl ±��� P9 ^h �

<oh^gh_ khijhlb\e_gb_ dZgZeZ �� Hf

Mjh\gb mijZ\eyxs_]h kb]gZeZ 1,0

Mjh\gb \uoh^h\ ^bkdjbfbgZlhjZ iZjZnZaguc (&/

Ihlj_[ey_fZy fhsghklv �� 9 [ ���$

�� 9 [ ���$

�%*)01����

Ijbf_g_gb_ hibkZggh]h \ gZr_c jZ[hl_ fh^mey ^Zzl \hafh`ghklv ihkljh_gby [ukljh�

^_ckl\mxsbo kbkl_f j_]bkljZpbb bgnhjfZpbb ihemijh\h^gbdh\uo fbdjhkljbih\uo ^_l_dlh�

jh\� >ey \_jrbggh]h ^_l_dlhjZ gh\hc mklZgh\db K<>�� [ueh ba]hlh\e_gh [he__ �� fh^me_c

::<� < ���� b ���� ]]� \ l_q_gb_ ljzo k_Zgkh\ gZ mklZgh\d_ [ue hkms_kl\ezg mki_rguc k[hj

wdki_jbf_glZevghc bgnhjfZpbb� Fh^mev ::< ihdZaZe \ukhdmx lhqghklv b gZ^z`ghklv jZ�

[hlu�

Kibkhd ebl_jZlmju

>�@ :j^Zr_\ ?�G�� ;h]hex[kdbc F�X�� ;me]Zdh\ G�D� b ^j� Ij_^eh`_gb_ wdki_jbf_glZ ih bamq_�
gbx f_oZgbafh\ h[jZah\Zgby hqZjh\Zgguo qZklbp \ j:�\aZbfh^_ckl\byo ijb �� =w<�k b bo jZk�

iZ^h\� ± Ij_ijbgl BN<W ������ Ijhl\bgh� �����

>�@ DmjqZgbgh\ E�E� Dhgljhee_j Zfieblm^gh]h ZgZebaZ \_jrbggh]h ^_l_dlhjZ �D::�� Ij_^eh`_gb_�

K<> WE ������ �����������

>�@ DmjqZgbgh\ E�E�� Ydbfqmd <�B� Fh^mev dhfibeypbb ^Zgguo ljb]]_jghc qZklb \_jrbggh]h ^_l_d�

lhjZ �DHFI�� L_ogbq_kdh_ aZ^Zgb_� K<> WE ������ �����������

Jmdhibkv ihklmibeZ � ^_dZ[jy ���� ]h^Z
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F�<�<Zkbev_\ b ^j�

<hkvfbdZgZevguc :PI ^ey Zfieblm^gh]h ZgZebaZ
kb]gZeh\ \_jrbggh]h ^_l_dlhjZ K<>���

Hjb]bgZe�fZd_l ih^]hlh\e_g k ihfhsvx kbkl_fu:RUG�

J_^Zdlhj G�<�Hjeh\Z�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

Ih^ibkZgh d i_qZlb ����������� NhjfZl �� o ����� Hnk_lgZy i_qZlv�

I_q�e� ����� Mq��ba^�e� ���� LbjZ` ���� AZdZa ��� � Bg^_dk �����

EJ ������� �����������

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

=GP JN Bgklblml nbabdb \ukhdbo wg_j]bc

������� Ijhl\bgh Fhkdh\kdhc h[e�
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