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M>D �������� F���

:gghlZpby

Mk_gdh ?�:� Gbadhihjh]h\uc ^bkdjbfbgZlhj ^ey dZf_j 53&� Ij_ijbgl BN<W �������� ± Ijhl\bgh�

����� ± � k�� � jbk�� � lZ[e�� [b[ebh]j�� ��

HibkZg gbadhihjh]h\uc mkbebl_ev�^bkdjbfbgZlhj �M>�� ij_^gZagZq_gguc ^ey Fqblu\Zgby

bgnhjfZpbb k dZf_j 53& �5HVLVWLYH 3ODWH &KDPEHUV�� M> khklhbl ba ij_^mkbebl_ey �IM� b ^bkdjbfbgZ�
lhjZ �>�� Mkljhckl\h bf__l fbgbfZevguc ihjh] kjZ[Zlu\Zgby �� fd< ijb \oh^ghf bfi_^Zgk_ �� Hf�

qlh khhl\_lkl\m_l \_ebqbg_ aZjy^Z� \u^_e_ggh]h gZ kljbi_ ���� S&� <j_f_gghc ^`bll_j M> g_ ij_\u�

rZ_l ��� gk \ ^bZiZahg_ \oh^guo kb]gZeh\ hl �8ihj ^h ��8ihj� Mjh\_gv ijb\_^_ggh]h d \oh^m

rmfZ IM � �� fd< �506�� M> jZajZ[Zlu\Zeky ^ey l_klbjh\Zgby dZf_j 53& wdki_jbf_glZ $7/$6

�&(51��

$EVWUDFW

8VHQNR (�$� /RZ 7KUHVKROG 'LVFULPLQDWRU IRU &KDPEHUV 53&� ,+(3 3UHSULQW �������� ± 3URWYLQR� ����� ± S���

ILJV� �� WDEOH ��� UHIV�� ��

7KH IDVW� ORZ WKUHVKROG GLVFULPLQDWRU IRU WHVWLQJ 53& FKDPEHUV IRU 0XRQ 6\VWHP $7/$6 H[SHULPHQW

�&(51� 6ZLW]HUODQG� DUH SUHVHQWHG� /RZ WKUHVKROG GLVFULPLQDWRU LV FRPSOHWH RI ORZ QRLVH SUHDPSOLILHU DQG

WLPH�RYHU�WKUHVKROG GLVFULPLQDWRU� 7KH SUHDPSOLILHU LV FRQVLVWLQJ RI H[WHUQDO FLUFXLW RI ORZ QRLVH WUDQVLVWRU

.7���$ DQG IDVW DPSOLILHU ���89� �DQDORJ P$����� 7KH UHVXOWV RI LWV JHQHUDO FKDUDFWHULVWLFV DUH SUHVHQWHG�

7KH PLQLPXP WKUHVKROG RI DPSOLILHU�GLVFULPLQDWRU LV �� X9� LQSXW LPSHGDQFH �� 2KP� WLPH VOHZLQJ LV ��� QVHF

IURP �; WR ��; WKUHVKROG� PLQLPXP LQSXW YROWDJH QRLVH �� X9 �506�� ULVH WLPH RI SUHDPSOLILHU W\SLFDOO\
� QVHF�

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

Bgklblml nbabdb \ukhdbo wg_j]bc� ����
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������� Kqblu\Zgb_ aZjy^h\ \ dZf_jZo 53& >�@ ijhba\h^blky kljbih\ufb iZg_eyfb� khklhysb�

fb ba ���hfguo ihehkdh\uo ebgbc �kljbih\�� Bklhqgbd kb]gZeZ �kljbi� ij_^klZ\ey_l ^ey

\oh^gh]h dZkdZ^Z ij_^mkbebl_ey ]_g_jZlhj gZijy`_gby� lZd dZd ihehkdh\Zy ebgby kh]eZkm_lky

k h[_bo klhjhg bfi_^Zgkgufb j_abklhjZfb khijhlb\e_gb_f �� Hf�

Ki_dlj kb]gZeh\� j_]bkljbjm_fuo kh kljbih\uo ihehkhd dZf_j 53&� khklZ\ey_l ijb�

[ebabl_evgh ��� F=p� ^ebl_evghklv bfimevkZ ih hkgh\Zgbx Wb  � gk� ^ebl_evghklv i_j_^g_]h

njhglZ Wnj��  ����� gk� aZ^g_]h njhglZ Wnj��  � gk >�@� <_ebqbgZ fbgbfZevgh]h aZjy^Z� \u^_�

e_ggh]h \ dZf_j_� khklZ\ey_l ��� jK >�@� qlh khhl\_lkl\m_l mjh\gx gZijy`_gby ��� fd< gZ

kljbi_� kh]eZkh\Zgghf k h[_bo klhjhg j_abklhjZfb �� Hf� Ijb wlhf mjh\_gv l_fi_jZlmjguo

rmfh\ b^_Zevgh]h khijhlb\e_gby ghfbgZehf �� Hf \ ihehk_ qZklhl ��� F=p g_ ij_\urZ_l

� fd< �506� >�@� Hlkx^Z \ul_dZxl lj_[h\Zgby d ij_^mkbebl_ex� JZ[hqbc ihjh] ^bkdjbfbgZ�

pbb ^ey dZf_j ^he`_g khklZ\eylv ������� fd<� mjh\_gv rmfh\� ijb\_^_gguc d \oh^m ij_^m�

kbebl_ey� �� fd< �506�� dhwnnbpb_gl mkbe_gby ih gZijy`_gbx DX  �������� \j_fy gZjZklZ�

gby i_j_oh^ghc oZjZdl_jbklbdb IM ^he`gh h[_ki_qb\Zlv ^`bll_j \uoh^gh]h eh]bq_kdh]h i_�

j_iZ^Z ^bkdjbfbgZlhjZ �� gk >�@� Ba \ur_baeh`_gguo lj_[h\Zgbc d ij_^mkbebl_ex fh`gh

k^_eZlv \u\h^ h g_^hklb`bfhklb bo \ kh\hdmighklb� _keb ijb^_j`b\Zlvky ljZ^bpbhgguo f_�

lh^h\ ijh_dlbjh\Zgby�

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

Ijb ijh_dlbjh\Zgbb hibku\Z_fh]h IM [ueZ ij_^ijbgylZ ihiuldZ j_Zebah\Zlv lj_�

[m_fu_ \j_f_ggh_ jZaj_r_gb_ b ihjh]h\u_ oZjZdl_jbklbdb aZ kq_l hilbfbaZpbb _]h qZklhlguo

b rmfh\uo k\hckl\� Kgb`_gb_ ihjh]h\ kjZ[Zlu\Zgby mkbebl_e_c�^bkdjbfbgZlhjh\ ^h \_ebqbg

������� fd< \ rbjhdhc ihehk_ qZklhl h]jZgbq_gh rmfh\ufb k\hckl\Zfb BK� H^gbf ba \ha�

fh`guo iml_c j_r_gby wlhc ijh[e_fu y\ey_lky bkihevah\Zgb_ gZ \oh^_ ij_^mkbebl_ey kh]eZ�

kmxs_]h dZkdZ^Z gZ fZehrmfys_f ljZgabklhj_� Ij_^_evgu_ rmfh\u_ k\hckl\Z kh\j_f_gguo

k\_jofZehrmfysbo ljZgabklhjh\ g_^hklb`bfu \ bgl_]jZevghc l_ogheh]bb� Ihwlhfm \hijhku

khq_lZgby k\_jofZehrmfysbo ljZgabklhjguo dZkdZ^h\ k bgl_]jZevgufb mkbebl_eyfb [m^ml

ZdlmZevgu b \ i_jki_dlb\_ ijb kha^Zgbb ij_^mkbebl_e_c k ij_^_evgh ^hklb`bfufb rmfh\u�

fb k\hckl\Zfb �hkh[_ggh \ kemqZ_ hoeZ`^Z_fh]h \oh^gh]h dZkdZ^Z�� Bkihevah\Zgb_ BK \b�

^_hmkbebl_ey ���M<� �ZgZeh] P$���� >�@ lZd`_ h]jZgbq_gh _]h rmfh\ufb oZjZdl_jbklbdZfb�

Memqrblv rmfh\u_ k\hckl\Z BK ���M<� >�@ fh`gh� baf_gb\ klZg^Zjlgmx ko_fm \dex�

q_gby __ \oh^gh]h ^bnn_j_gpbZevgh]h dZkdZ^Z b h[jZah\Z\ dZkdD^gmx ko_fm k \g_rgbf fZeh�

rmfysbf ljZgabklhjhf� LZdh_ l_ogbq_kdh_ j_r_gb_ iha\hey_l j_rZlv jZa^_evgh aZ^Zqb ih�

kljh_gby hilbfZevgh kh]eZkh\Zggh]h ih rmfZf \oh^gh]h dZkdZ^Z b ihemq_gby g_h[oh^bfh]h

dhwnnbpb_glZ mkbe_gby gZ mgb\_jkZevghc BK�

Ko_fZ \dexq_gby ljZgabklhjZ 97� fh`_l [ulv hlg_k_gZ d kf_rZgghfm \dexq_gbx

�HW� HD� b ih hkgh\guf iZjZf_ljZf kh\iZ^Z_l k dZkdZ^ghc ko_fhc �HW�H;�� lZd dZd h[jZam_l�



�

ky khq_lZgb_f ko_f \dexq_gbc �HW�H;� b

�HD�H;�� DZd ihdZaZgh gZ jbk��� 97� b

ljZgabklhju \oh^gh]h ^bnn_j_gpbZevgh]h

dZkdZ^Z '$� h[jZamxl dZkdD^gmx ko_fm

\dexq_gby �HW� HD��H;� dhlhjZy \ hlebqb_

hl klZg^Zjlghc ko_fu \dexq_gby k HW h[�

eZ^Z_l ij_bfms_kl\Zfb ih rmfZf [eZ]h^Z�

jy kbff_ljbqghfm \dexq_gbx ljZgabklhjZ

97�� Z lZd`_ bf__l [hevrmx iehsZ^v mkb�

e_gby� Wlh klZgh\blky hq_\b^guf� _keb

mq_klv� qlh gZ]jmadZ dZkdZ^Z ih i_j_f_ggh�

fm lhdm hklZ_lky ij_`g_c b gZoh^blky \

'$�� Z ko_fZ \dexq_gby \oh^gh]h dZkdZ^Z

'$� baf_gy_lky k HW gZ H;� qlh b m\_ebqb�

\Z_l I]j dZkdZ^Z�

<\_^_gb_ ljZgabklhjZ 97� h[_ki_�

qb\Z_l mkbebl_ex \oh^gu_ rmfh\u_ k\hc�

kl\Z h^bghqgh]h dZkdZ^Z� kbff_ljbqgmx

ijhlb\hnZagmx i_j_^Zqm kb]gZeZ d ^bnn_�

j_gpbZevghfm dZkdZ^m b dhfi_gkZpbx rm�

fh\ \ g_f gZ � ^; >�@� Z lZd`_ jZkrbj_gb_ qZklhlgh]h ^bZiZahgZ ko_fu� Rmfh\Zy W>K �_
r
�
\o
��

i_j_kqblZggZy d [Za_ ljZgabklhjZ 97�� kh^_j`bl khklZ\eyxsmx rmfZ ljZgabklhjZ 97� �_
r
��

hkeZ[e_ggmx ^bnn_j_gpbZevguf dZkdZ^hf gZ �^;� b g_agZqbl_evgmx khklZ\eyxsmx rmfZ

ljZgabklhjh\ 97� b 97� �_
r
�.L�� i_j_kqblZggmx k mq_lhf dhwnnbpb_glZ mkbe_gby ih lhdm �.L�

dZkdZ^Z gZ ljZgabklhj_ 97��


r�\o ��	
r�
���
r���L�����

]^_ _
r�\o � W>K rmfh\� ijb\_^_ggZy d [Za_ ljZgabklhjZ 97�� _

r
� W>K rmfh\ ljZgabklhjZ 97��

.L � dhwnnbpb_gl mkbe_gby ih lhdm �!��� dZkdZ^Z gZ ljZgabklhj_ 97�� KqblZ_f lZd`_� qlh W>K

rmfh\ ljZgabklhjh\ 97�� 97�� 97� jZ\gu _
r
� Z hkeZ[e_gb_ rmfh\ ^bnn_j_gpbZevguf dZkdZ�

^hf khklZ\ey_l � ^; �\ �� jZa�� LZdbf h[jZahf� hkgh\ghc rmfh\hc dhfihg_glhc� ijb\_^_gghc d

\oh^m mkbebl_ey� y\ey_lky W>K rmfZ _
r
ljZgabklhjZ 97�� hkeZ[e_ggZy ^bnn_j_gpbZevguf

dZkdZ^hf gZ � ^; �ij_g_[j_]Z_f \deZ^hf rmfh\ ^bnn_j_gpbZevgh]h dZkdZ^Z�� J_`bf dhjhldh�

]h aZfudZgby ih p_iyf dhee_dlhjZ b wfbll_jZ ljZgabklhjZ 97� hagZqZ_l hlkmlkl\b_ mkbe_gby

ih gZijy`_gbx� gh gZebqb_ ijZdlbq_kdb h^bgZdh\h]h mkbe_gby ih lhdm �!��� \ p_iyo dhee_d�

lhjZ b wfbll_jZ�

����%��$����%���(�%�$#)��*�+#�! ��,��!�*���������-!�%���"���"�
&��#� �#'����!�����$ ��$

IjbgpbibZevgZy we_dljbq_kdZy ko_fZ mkbebl_ey�^bkdjbfbgZlhjZ �M>� ij_^klZ\e_gZ gZ

jbk� �� Mkbebl_ev�^bkdjbfbgZlhj khklhbl ba \oh^gh]h dZkdZ^Z gZ fZehrmfys_f ljZgabklhj_

97� �DL���:�� \b^_hmkbebl_ey gZ '$� ����M<��� Z lZd`_ ^bkdjbfbgZlhjZ gZijy`_gby� j_Zeb�

ah\Zggh]h gZ BK '$� [ukljh^_ckl\mxs_]h dhfiZjZlhjZ $'������ Ko_fZ \dexq_gby \oh^gh]h

ljZgabklhjZ 97� k h[sbf wfbll_jhf �HW� \ qbklhf \b^_ g_ p_e_khh[jZagZ� lZd dZd ba�aZ kih�

kh[ghklb mkbeb\Zlv gZijy`_gb_ j_adh kgb`Z_l iehsZ^v mkbe_gby IM \ p_ehf� >ey ihkljh_gby

IM [ueZ \u[jZgZ dZkdD^gZy ko_fZ \dexq_gby �HW� HD��H; 97� b \oh^gh]h dZkdZ^Z '$�� LZ�

dZy ko_fhl_ogbdZ hdZaZeZkv \hafh`ghc [eZ]h^Zjy hkh[_gghklyf ihkljh_gby BK \b^_hmkbebl_�

ey ���M<�� \ qZklghklb� gZebqbx \g_rgbo \u\h^h\ wfbll_jh\ \oh^gh]h ^bnn_j_gpbZevgh]h

dZkdZ^Z�
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Jbk� �� We_dljbq_kdZy ko_fZ gbadhihjh]h\h]h mkbebl_ey�^bkdjbfbgZlhjZ�

LZd� _keb klZg^Zjlghc ko_f_ \dexq_gby BK ���M<� khhl\_lkl\m_l iZjZ DX  ��� b Wnj 

��gk �*DLQ%DQG:LJKW  ��� ==p�� lh hibku\Z_fuc ij_^mkbebl_ev oZjZdl_jbam_lky iZjhc DX  

��� b Wn  � gk �*DLQ%DQG:LJKW  ���� ==p�� I_j_oh^ \ i_j\hf dZkdZ^_ '$� hl ko_fu \dexq_gby

k HW d ko_f_ k H; ^hklb]Z_lky aZfudZgb_f [Zah\uo \u\h^h\ ljZgabklhjh\ ^bnn_j_gpbZevgh]h

dZkdZ^Z gZ a_fex �\u\h^u � b �� '$�� b bkihevah\Zgb_f \ dZq_kl\_ \oh^guo \u\h^h\ wfbll_�

jh\ �\u\h^u � b �� '$��� Gh`db � b �� '$� y\eyxlky \u\h^Zfb wfbll_jh\ _]h \oh^gh]h ^bn�

n_j_gpbZevgh]h dZkdZ^Z b bkihevamxlky \ klZg^Zjlghf \dexq_gbb ^ey aZ^Zgby f_klghc h[jZl�

ghc k\yab ih lhdm�

BK '$� ���M<�� \dexq_ggZy g_klZg^Zjlgh ih i_j_f_gghfm lhdm� hklZ_lky \ rlZlghf

j_`bf_ ih ihklhygghfm lhdm� Ijb wlhf h[_ki_qb\Z_lky khojZg_gb_ ]ZjZglbjh\Zgguo ba]hlh\b�

l_e_f k\hckl\ �mklhcqb\hklv� ih\lhjy_fhklv� gZ^_`ghklv��

Ijb ijh_dlbjh\Zgbb M> [ueb bkke_^h\Zgu ^\Z [ukljh^_ckl\mxsbo dhfiZjZlhjZ

$'����� beb DJ���K:�� G_kfhljy gZ koh^kl\h bo Zfieblm^gh�\j_f_gguo oZjZdl_jbklbd �ba�

f_g_gb_ \j_f_gb aZ^_j`db khklZ\ey_l ihjy^dZ ��� gk�� \j_f_ggh_ jZaj_r_gb_ M> kms_kl\_ggh

hlebqZ_lky� LZd� ^`bllbjh\Zgb_ \uoh^gh]h bfimevkZ M> k dhfiZjZlhjhf $'����� khklZ\beh

��� ik� Z k DJ���K:� � ��� ik �jbk� ���
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J_amevlZlu l_klbjh\Zgby dZf_j 53& k bkihevah\Zgb_f hibkZggh]h M> ij_^klZ\e_gu \

jZ[hlZo >�@ b >�@� Hkgh\gu_ oZjZdl_jbklbdb M> ijb\_^_gu \ lZ[e� � b ijhbeexkljbjh\Zgu gZ

jbk� ����

LZ[ebpZ �� Hkgh\gu_ oZjZdl_jbklbdb M>�

�� Baf_g_gb_ aZ^_j`db kjZ[Zlu\Zgby \ ^bZiZahg_

\oh^guo kb]gZeh\ hl �8ihj ^h ��8ihj

�'Wa� ^ey

D���K:��

$'�����

���� gk

���� gk

�� <_ebqbgZ ©^`bll_jZª \uoh^gh]h bfimevkZ ijb mjh\g_

\oh^gh]h kb]gZeZ !�8ihj

�W^`�� ^ey

D���K:��

$'�����

���� gk

����� gk

�� <_ebqbgZ ihjh]Z kjZ[Zlu\Zgby ijb Wb ! � gk� 5\o  �� Hf �8ihj� ��� fd<

�� FbgbfZevgh ^hklb`bfuc ihjh] kjZ[Zlu\Zgby �8if� �� fd<

�� FbgbfZevgZy ^ebl_evghklv \oh^gh]h bfimevkZ ijb

8\o  �8ihj

�Wb � � gk

�� <j_fy \hkklZgh\e_gby ihke_ i_j_]jmadb \_ebqbghc

�� ^; hl mjh\gy �8ihj

�W\hk� �� gk

�� <_ebqbgZ njhglZ i_j_oh^ghc oZjZdl_jbklbdb IM �Wnj� � gk

�� Dhwnnbpb_gl mkbe_gby ih gZijy`_gbx IM �DX� ���

�� <_ebqbgZ rmfh\h]h gZijy`_gby� ijb\_^_ggZy d

\oh^m IM

�Hr� �� fd<

��� IhklhyggZy \j_f_gb ^bnn_j_gpbjmxs_c p_ihqdb

gZ \oh^_ ^bkdjbfbgZlhjZ

�W^� �� gk

��� Mjh\_gv \aZbfh\ebygby dZgZeh\ M>

��� Ihlj_[ey_fuc lhd ���dZgZevgh]h M>

��� JZa[jhk ihjh]h\ ^bkdjbfbgZpbb ��� dZgZeh\ M>

�Dihf�

�,ihl�

��� G%

�������:

������<�
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Jbk� �� K_f_ckl\h ihjh]h\uo oZjZdl_jbklbd M>� AZ\bkbfhklv wnn_dlb\ghklb kjZ[Zlu\Zgby M> hl Zf�

ieblm^u \oh^gh]h bfimevkZ �ijb Wb  �� ��� �� gk��
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Jbk� �� AZ\bkbfhklv ghjfbjh\Zgghc \_ebqbgu 8 ihj �8ihj� � hl ^ebl_evghklb \oh^gh]h bfimevkZ Wb �gk��

8 ihj�

� ± \_ebqbgZ ihjh]Z ijb Wb ! �� gk�
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Jbk� �� AZ\bkbfhklv \j_f_gb \hkklZgh\e_gby M> hl Zfieblm^u \oh^gh]h kb]gZeZ ijb ^ebl_evghklb

\oh^gh]h bfimevkZ Wb  �� gk�

=jZnbd gZ jbk� � beexkljbjm_l aZ\bkbfhklv \j_f_gb \hkklZgh\e_gby M> [_a nhjfbjh�

\Zgby \uoh^gh]h kb]gZeZ ih ^ebl_evghklb�

Baf_j_gby ijh\h^bebkv k bkihevah\Zgb_f baf_jbl_evgh]h hkpbeeh]jZnZ K�����

���� F=p� Wnj � ���� gk�� ]_g_jZlhjZ bfimevkh\ =���� �Wnj  ��� gk�� fh^mey \j_fy�pbnjh\h]h

ij_h[jZah\Zl_ey I����� Z lZd`_ pbnjh\h]h hkpbeeh]jZnZ /H&UR\� <k_ oZjZdl_jbklbdb ijb\_^_�

gu ^ey i_qZlghc ieZlu gZdZf_jgh]h ���dZgZevgh]h mkbebl_ey�^bkdjbfbgZlhjZ�

��������������������������������������������������$!#.,����

>ey bkke_^h\Zgby dZf_j 53& \ jZfdZo jZ[hl ih wdki_jbf_glm $7/$6 �&(51� [ue jZa�

jZ[hlZg gZdZf_jguc fh^mev $7/���/1� kh^_j`Zsbc �� mkbebl_e_c�^bkdjbfbgZlhjh\� Ijb

l_klbjh\Zgbb ^\mo lbih\ dZf_j 53& k Zgh^guf b dZlh^guf kt_fZfb aZjy^h\� bf_xsbo jZa�

ebqgmx iheyjghklv kb]gZeh\� \ fh^me_ ij_^mkfhlj_gh baf_g_gb_ iheyjghklb kjZ[Zlu\Zgby�

Ijb ihfhsb i_j_fuqdb \oh^ ^bkdjbfbgZlhjZ kh_^bgy_lky eb[h k ijyfuf� eb[h k bg\_jkguf

\uoh^Zfb IM�

Ihjh] kjZ[Zlu\Zgby \k_o �� mkbebl_e_c�^bkdjbfbgZlhjh\ fh^mey aZ^Z_lky \ ^bZiZahg_

hl 8ihj ^h � 8ihj ih^kljh_qguf j_abklhjhf� Fh^mev bf__l \oh^ l_klh\h]h kb]gZeZ ^ey ijh\_j�

db jZ[hlhkihkh[ghklb \k_o �� dZgZeh\ h^gh\j_f_ggh�

%���!�#� ��$ &��

>�@ 5�&DUGDUHOOL HW DO� 1XFOHDU ,QVWUXPHQWV $QG 0HWKRGV� $��� ������ ��������

>�@ $7/$6 0XRQ 6SHFWURPHWHU 'UDIW ��� 7HFKQLFDO 'HVLJQ 5HSRUW� � 5HVLVWLYH 3ODWH &KDPEHUV�
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>�@ $GYDQFHG 0LFUR 'HYLFHV 'DWD %RRN� ����� ����

>�@ Kmoh\ G�?�� ;Zlv K�>�� Dhehkh\ <�<�� QmiZdh\ :�=� L_ogbdZ \ukhdhdZq_kl\_ggh]h a\mdh\hk�

ijhba\_^_gby� � Db_\� ©L_ogbdZª� �����

>�@ $PPRVRY 9�9� HW DO� %HDP 7HVW 5HVXOWV RQ 2SHUDWHG LQ $YDODQFKH 0RGH 53&V REWDLQHG LQ

$SULO ���� ZLWK ,+(3 $FFHODUDWRU� $WODV 1RWH� $7/�0�31����� *HQHYD �����

>�@ .RUHVKHY 9� HW DO� 2SHUDWLRQ RI 1DUURZ *DV 53& ZLWK 7HWUDIOXRUHWKDQH %DVHG 0L[WXUH� LDON

GRQH DW �WK ,QWHUQDWLRQDO :RUNVKRS RQ 5HVLVWLYH 3ODWH &KDPEHUV DQG 5HODWHG 'HWHFWRUV� %DUL ���

�� 2FWREHU �����

Jmdhibkv ihklmibeZ �� ^_dZ[jy ���� ]h^Z�
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?�:� Mk_gdh�

Gbadhihjh]h\uc ^bkdjbfbgZlhj ^ey dZf_j 53&�

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

J_^Zdlhj G�<� ?`_eZ� L_ogbq_kdbc 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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Bg^_dk ����

I J ? I J B G L ��������� BN<W� ����


