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/\jhi_ckvdZ g�q dZ`Zg�\ 
���\ MdjZ�g���A[�jgbd gZmdh\bo ijZpv ��I�^ j_^�� 1�
AZ]hjh^gxdZ�±�Db�\�������±�����k�±��IjZp� L_j�heh]�qgh� Rdheb��<bi�����
A[�jdZ fZl_j�Ze�\ ^h ��L_j�heh]�qgh� rdheb \dexqZ} ���ih\�^hfe_gv��a]jmih\Zgbo m
�� l_fZlbqgbo jha^�e�\�� I_jrbc a gbo ijbk\yq_gbc �klhj�� gZmdh\bo lZ
ijbjh^hhohjhggbo ^hke�^`_gv��jh[hl� MdjZ�gkvdh]h o�jhil_jheh]�qgh]h p_gljm lZ
f�`gZjh^gbf m]h^Zf sh^h hohjhgb dZ`Zg�\��M ^jm]hfm jha^�e� ZgZe�amxlvky kdeZ^
nZmgb lZ ijh[e_fb \b^h\h� ^�Z]ghklbdb��GZklmig� ^\Z jha^�eb a[�jdb ijbk\yq_g�
hibkZf o�jhil_jhnZmgb ijbjh^gh�aZih\�^gbo l_jblhj�c lZ djmigbo
Z^f�g�kljZlb\gbo lZ ijbjh^gbo l_jblhj�c �Ih^�eey�� Ihe�kky�� Keh[h`Zgsbgb��
ih^Zgh ZgZe�a �klhjbqgbo af�g ihrbj_ggy lZ qbk_evghkl� dZ`Zg�\�� ^Zg� sh^h
h[e�d�\ dZ`Zg�\ \ i_q_jgbo abfh\bsZo��e�lg�o h[e�d�\ a ^_l_dlhjhf lhsh��Hdj_fbc
jha^�e hohiex} dhjhld� ihf�^hfe_ggy sh^h \hjh]�\ dZ`Zg�\ lZ gh\bo agZo�^hd
j�^d�kgbo \b^�\��M hklZggvhfm ^h\�^dh\hfm jha^�e� ±� �gnhjfZp�y sh^h gZmdh\bo
gZa\ lZ hohjhggbo dZl_]hj�c dZ`Zg�\�� Z^j_kb nZo�\p�\�l_j�heh]�\ lZ l_fZlbqgZ
[�[e�h]jZn�y sh^h nZmgb j_]�hgm�

(XURSHDQ�EDW�QLJKW�
���LQ�8NUDLQH���8QGHU�HGLWLRQ�E\�,��=DJRURGQLXN��±�.\LY�������
±���� SS��±��3URFHHGLQJV�RI�WKH�7KHULRORJLFDO�6FKRRO��LVVXH����
7KH� FROOHFWHG� DUWLFOHV� LQFOXGH� �� WKHPDWLF� SDUWV�� 7KH� ILUVW� RQH� SUHVHQWV� EULHI� KLVWRULFDO
UHYLHZ� RI� EDW� LQYHVWLJDWLRQV� LQ� 8NUDLQH� DQG� ZRUNV� RI� WKH� 8NUDLQLDQ� &KLURSWHURORJLFDO
&HQWHU��7KH�VHFRQG�SDUW�LV�GHGLFDWHG�WR�HVWLPDWLRQ�RI�VSHFLILF�VWUXFWXUH�RI�WKH�8NUDLQLDQ
EDW�IDXQD��SURWHFWHG�FDWHJRULHV�RI�VSHFLHV�DQG�SUREOHPV�RI�VSHFLILF�GLDJQRVWLFV��7KH�WKLUG
SDUW�ZDV�GHGLFDWHG�WR�HVWLPDWLRQ�RI�WKH�VSHFLILF�FRPSRVLWLRQ�RI�WKH�EDW�IDXQD�RQ�UHVHUYHG
WHUULWRULHV�� DQG� WKH� QH[W� RQH�� FORVHO\� DVVRFLDWHG� ZLWK� WKH� SUHYLRXV� SDUW�� FRQVLGHUV� WKH
VSHFLILF� EDW� IDXQD� VWUXFWXUH� RI� WKH� ELJ� DGPLQLVWUDWLYH� DQG� QDWXUDO� GLVWULFWV� �3RGLOO\D�
3ROLVV\D�� 6ORERGV]KDQVND 8NUDLQH� HWF��� ZLWK� WKH� DQDO\VLV� RI� KLVWRULFDO� FKDQJHV� LQ
GLVWULEXWLRQ�DQG�TXDQWLW\�RI�EDWV��GDWD�DFFRUGLQJ�WR�WKH�EDW�FHQVXV�LQ�FDYH�ZLQWHU� URRVWV�
DQG�VXPPHU�UHJLVWUDWLRQ�XVLQJ�GHWHFWRU��7KH�UHIHUHQFH�SDUW�SUHVHQWV�QHZ�XSGDWHG�SRLQW�RI
YLHZ� RQ� EDW� VFLHQWLILF� QDPHV�� GDWD� RQ� SURWHFWHG� FDWHJRULHV� RI� EDWV�� DGGUHVVHV� RI� WKH
DGYDQFHG�WKHULRORJLVWV��DQG�WKHPDWLF�ELEOLRJUDSK\�
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I?J?>FH<: J?>:DLHJ:
DZ`Zgb } gZc\jZaeb\�rhx ]jmihx oj_[_lgbo � �o qZkldZ k_j_^ q_j\hgh�

dgb`gbo \b^�\ } gZc[�evrhx��AZ j_amevlZlZfb jZchgm\Zggy l_jblhjL� MdjZ�gb a
lhqdb ahjm ihrbj_ggy q_j\hghdgb`gbo \b^L\� ^h qbkeZ ³]Zjyqbo´� l_jblhjLc
\L^g_k_gh kZf_ lL�j_]Lhgb��^_ kdhgp_gljh\ZgZ gZc[LevrZ qZkldZ \b^L\ dZ`Zg�\�

AgZqgZ qZklbgZ l_jblhjL� j_kim[e�db hohie_gZ nZmgLklbqgbfb ^hke�^�
`_ggyfb \djZc g_^hklZlgvh�� sh ihykgx}lvky yd ijZdlbqghx \L^kmlgLklx
\L^ih\L^gbo nZo�\p�\�� lZd � \L^kmlgLklx kmqZkgbo a\_^_gv�� :gZeLa fZl_jLZeL\
QZkhibkL\ ijbjh^b aZih\L^gbd�\ a\bqZcgh k\�^qblv ijh gZy\gLklv lLevdb �±��\b^L\
dZ`ZgL\ ijb hqLdm\Zgbo ihdZagbdZo lZdkhghf�qgh]h [Z]Zlkl\Z [ebavdh �±���\b^L\
gZ dh`gm aZih\�^gm h^bgbpx��Gh\� ihrmdb lZ gh\� p�dZ\� agZo�^db fh`eb\� ebr_
aZ mfh\b Zdlb\�aZp�� o�jhil_jheh]�qgbo ^hke�^`_gv�� ihrlh\ohf ^h ydbo�
kih^�\Zxkv�� klZg_ q_j]h\Z�� \`_ x\�e_cgZ �� L_j�heh]�qgZ rdheZ � py a[�jdZ�
i�^]hlh\dZ ydbo \�^[m\Z}lvky \ jZfdZo aZ]Zevgh}\jhi_ckvdh� �g�p�Zlb\b �G�q
dZ`Zg�\ 
����

Dhfie_dlm\Zggy a[�jdb klZeh fh`eb\bf aZ\^ydb Zdlb\g�c ihabp�� mk�o
Z\lhj�\ pvh]h \b^Zggy��@h^gZ a ijZpv g_ [meZ \�^obe_gZ��ohqZ qZklbgm jmdhibk�\
kmll}\h ^hijZpvh\Zgh��Kih^�\Zxkv��sh j_^Zdp�cg� ijZ\db Z\lhjkvdbo l_dkl�\ g_
aZrdh^beb jhamf�ggx hkgh\gbo �o ^hjh[d�\�� � p� jh[hlb aZ^h\hevgylv
ijbfoeb\h]h qblZqZ�

1]hj AZ]hjh^gxd
\�p_�ij_ab^_gl MdjZ�gkvdh]h

l_j�heh]�qgh]h lh\Zjbk\Z

(GLWRU�)RUHZRUG
%DWV�DUH�WKH�PRVW�YXOQHUDEOH�YHUWHEUDWH��DQG�WKH\�DFFRXQW�WKH�ELJJHVW�SDUW�DPRQJ

WKH�5HG�GDWD�ERRN�VSHFLHV��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�8NUDLQLDQ�WHUULWRU\�]RQLQJ��IURP
WKH� VWDQGSRLQW� RI� 5HG� GDWD� ERRN� VSHFLHV� GLVWULEXWLRQ�� WKH� YHU\� UHJLRQV�� ZKHUH� WKH
ELJJHVW�EDW�VSHFLHV�FRQFHQWUDWLRQ�LV��ZHUH�DGGHG�WR�WKH�QXPEHU�RI�WKH�³KRW´�WHUULWRULHV�

7KH�VXJQLILFDQW�SDUW�RI�WKH�8NUDLQLDQ�WHUULWRU\�LV�LQYROYHG�LQWR�IDXQD�UHVHDUFKHV
LQVXIILFLHQWO\��7KLV�IDFW�H[SODLQV�LWVHOI�ZLWK�D�SUDFWLFDO�ODFN�RI�H[SHUWV�DV�ZHOO�DV�D�ODFN
RI� UHFHQW� LQIRUPDWLRQ�� 7KH� PDWHULDO� DQDO\VLQJ� LQ� WKH� ³&KDVRS\V� SU\URG\´�� SXEOLVKHG
ZLWK�DOO� QDWXUDO� UHVHUYHV��XVVXDOO\� LV� DQ�HYLGHQFH�RI��� WR���EDW� VSHFLHV� H[LVWLQJ��ZKHQ
H[SHFWHG�LQGH[HV�RI�WKH�WD[DQRPLF�ULFKQHVV�JDYH�WKH�SUHFLVHG�QXPEHU�RI�VSHFLHV�DERXW
�±���VSHFLHV�SHU�HYHU\�QDWXUDO� UHVHUYHG�XQLW��7KH�QHZ�UHVHDUFKHV�DQG�QHZ� LQWHUHVWLQJ
IRXQGDWLRQV�DUH�SRVVLEOH�RQO\�RQ�FRQGLWLRQ�RI�EDW�UHVHDUFKHV�VWLUULQJ�XS��7KH�IROORZLQJ�
DOUHDG\�DQQLYHUVDU\�WKH��WK 7KHULRORJLFDO�VKFRRO�DQG�WKHVH�FROOHFWHG�DUWLFOHV��,�KRSH��ZLOO
EH�DQ�LQFLWHPHQW�WR�LW��7KH�SUHUDUDWLRQ�IRU�WKHP�ZLOO�RFFXU�NHHSLQJ�ZLWKLQ�WKH�OLPLWV�RI
$OO�(XURSHDQ�LQLWLDWLYH�³%DW�QLJKW�¶��´�

7KH� FROOHFWLQJ� RI� WKH� ERRN� EHFDPH� SRVVLEOH� RZLQJ� WR� DFWLYH� SRVLWLRQ� RI� DOO
DXWKRUV� RI� WKLV� SXEOLFDWLRQ�� 7KH� HYHU\� RQH� RI� WKHVH� ZRUNV� ZDVQ¶W� FKDQJHG� DOWKRXJK
VRPH� RI� WKHP�ZHUH� HODERUDWHG� VLJQLILFDQWO\�� ,� KRSH� WKDW� WKH� HGLWLQJ� FRUUHFWLQJ� RI� WKH
DXWKRU
V� WH[WV�GLGQ¶W�GDPDJHG� WKH�PHDQLQJ�RI� WKH�PDLQ� WKHLU� UHPDUNV�DQG� WKHVH�ZRUNV
VDWLVI\�HYHU\�IDVWLGLRXV�UHDGHUV�

,JRU�=DJRURGQLXN
YLFH�SUHVLGHQW�RI�WKH�8NUDLQLDQ

7KHULRORJLFDO�6RFLHW\



KEH<H <1L:GGY

RZgh\g� mqZkgbdb L_j�heh]�qgh� rdheb�

<�^ �f_g� F�g�kl_jkl\Z hohjhgb gZ\dhebrgvh]h ijbjh^gh]h k_j_^h\bsZ lZ
y^_jgh� [_ai_db MdjZ�gb ^ha\hevl_ ih^ydm\Zlb \Zf aZ l_�� sh \b agZcreb
fh`eb\�klv \aylb mqZklv m jh[hl� Rdheb � ih^�eblbkv k\h�fb hklZgg�fb
^hky]g_ggyfb m ^hke�^`_ggyo j�agbo ]jmi kkZ\p�\�

< hklZgg� jhdb F�g_dh[_ai_db��g_a\Z`Zxqb gZ \�^hf� n�gZgkh\� ijh[e_fb�
agZqgh Zdlb\�am\Zeh k\h� amkbeey sh^h jhajh[db � \bdhgZggy ijh_dl�\��ieZg�\ ^�c
� ijh]jZf�� kijyfh\Zgbo gZ a[_j_`_ggy [�hj�aghfZg�lly \ MdjZ�g��� Jhajh[e_gZ
GZp�hgZevgZ ijh]jZfZ a[_j_`_ggy [�hj�aghfZg�lly��AgZqgh jharbjbeZkv ki�evgZ
ijZpy a �grbfb djZ�gZfb \ kn_j� hohjhgb ^h\d�eey�� MdjZ�gZ klZeZ qe_ghf
\Z`eb\bo f�`gZjh^gbo ijbjh^hhohjhggbo m]h^ � dhg\_gp�c�� \dexqZxqb
Dhg\_gp�x ijh [�hj�aghfZg�lly � ;_jgkvdm dhg\_gp�x ijh a[_j_`_ggy ^bdh�
nehjb � nZmgb � ijbjh^gbo k_j_^h\bs �kgm\Zggy m /\jhi���AZ\_jrm}lvky jh[hlZ
ih ijb}^gZggx ^h ;hggkvdh� dhg\_gp�� ijh a[_j_`_ggy f�]jmxqbo \b^�\ ^bdbo
l\Zjbg�� �� j_]�hgZevgbo m]h^��Dhg\_gp�� ijh f�`gZjh^gm lhj]�\ex \b^Zfb ^bdh�
nehjb � nZmgb��sh agZoh^ylvky i�^ aZ]jhahx agbdg_ggy �K1L?K��

Ihimeyp�� ihgZ^ klZ \b^�\ kkZ\p�\��sh amklj�qZxlvky gZ l_jblhj�� MdjZ�gb�
agZoh^ylvky \ j�aghfm klZg��� Ze_�� [_ai_j_qgh�� ihlj_[mxlv \`blly g_h[o�^gbo
aZoh^�\ hohjhgb�� _n_dlb\g�klv jhajh[db � ^�� ydbo \bagZqZxlvky i_jr aZ \k_
gZy\g�klx \�jh]�^gbo � kmqZkgbo gZmdh\bo ^Zgbo ijh gbo��K_j_^ kkZ\p�\ h^gbfb a
gZc[�evr \jZaeb\bfb \\Z`Zxlvky dZ`Zgb��iheh\bgZ \b^�\ ydbo a qbkeZ lbo��sh
amklj�qZxlvky \ MdjZ�g���aZg_k_gZ ^h Q_j\hgh� dgb]b�

AZ]jham �kgm\Zggx \b^�\ dZ`Zg�\ \bagZeb ^_d�evdZ jhd�\ gZaZ^ � gZ
k\�lh\hfm j�\g���gZke�^dhf qh]h klZeh aZg_k_ggy dZ`Zg�\ ^h i_j_e�d�\ f�`gZjh^�
gbo dhg\_gp�� � gZ\�lv aZdexq_ggy ki_p�Zevgh� M]h^b ijh a[_j_`_ggy dZ`Zg�\ \
/\jhi���F�`gZjh^g� ijh]jZfb � ijh_dlb��sh ieZgm}lvky a^�ckgx\Zlb \ jZfdZo p�}�

m]h^b�� kijyfh\Zg� gZ ijbamibg_ggy af_gr_ggy qbk_evghkl� ihimeyp�� [Z]Zlvho
\b^�\ dZ`Zg�\ \ /\jhi� � hohjhgm s_ �kgmxqbo hk_e_gv dZ`Zg�\��F�`gZjh^g� Zdp���
ahdj_fZ �/\jhi_ckvdZ g�q dZ`Zg�\���yd� dhhj^bgm} K_dj_lZj�Zl M]h^b��kijyfh\Zg�
gZ ihdjZsZggy ]jhfZ^kvdh� ^mfdb ijh px ]jmim l\Zjbg � Zdlb\�aZp�� ih^Zevrbo
^hke�^`_gv dZ`Zg�\�

Djm]ebc kl�e a iblZgv a[_j_`_ggy dZ`Zg�\�� ydbc ijbk\yq_gbc ��c
/\jhi_ckvd�c ghq� dZ`Zg�\ � ieZgm}lvky ijh\_klb \ jZfdZo ��� L_j�heh]�qgh�
rdheb��} kijh[hx maZ]Zevgblb \�^hf� ^Zg� ijh klZg ihimeyp�c dZ`Zg�\ \ MdjZ�g��
hdj_keblb �kgmxq� ijh[e_fb � ijh]Zebgb \ agZggyo ijh p� \b^b l\Zjbg �
kdhhj^bgm\Zlb ih^Zevr� amkbeey sh^h �o a[_j_`_ggy � ^hke�^`_ggy�

;Z`Zxqb mki�o�\ m jh[hl� Rdheb��[m^_fh kih^�\Zlbkv��sh j_amevlZlb p�}�
amklj�q� kijbylbfmlv hohjhg� � \b\q_ggx yd dZ`Zg�\��lZd � �grbo \b^�\ kkZ\p�\ gZ
MdjZ�g� � [m^mlv aZdhghf�jgbf dhfihg_glhf aZ]Zevgh}\jhi_ckvdh]h ijhp_km
a[_j_`_ggy � \�^gh\e_ggy gZrh� ijbjh^b � [�hj�aghfZg�lly�

<heh^bfbj >hfZre�g_pv�
d�[�g���]heh\gbc ki_p�Ze�kl

F�g_dh[_ai_db MdjZ�gb



IjZp� L_j�heh]�qgh� Rdheb��\bimkd ��
/\jhi_ckvdZ G�q dZ`Zg�\ 
���\ MdjZ�g�
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