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Jh[hlZ�ijbk\yq_gZ�\b\q_ggx�\ieb\m�]jmglh\h�de�fZlbqgbo�

mfh\� ahgb� \bjhsm\Zggy� gZ� nhjfm\Zggy� mjh`Zcghkl��

gZk�ggy��khehfb�lZ�\hehdgZ�m�khjl�\�evhgm�^h\]mgpy�j�agh]h�

_dheh]�qgh]h� ihoh^`_ggy�� >hke�^b� ijh\_^_gh� a� khjlZfb�

evhgm�^h\]mgpy� m� ahg�� Ihe�kky� lZ� E�khkl_im� MdjZ�gb��

<bagZq_gh� gZc[�evr� ieZklbqg�� khjlb� aZ� _e_f_glZfb�

mjh`Zcghkl��m�����������jhdZo��
�

<� hklZgg�� jhdb� ]Zemav� evhgZjkl\Z� i_j_`b\Z}� g_� gZcdjZs�� qZkb��
Iehs�� ihk�\m� dmevlmjb� ihf�lgh� kdhjhlbebkv�� Ze_�� yd� \�^hfh�� evhg� ��
dmevlmjZ��sh�fZ}�\bkhd��\b^h\��Z^Zilb\g��\eZklb\hkl��lZ�a^ZlgZ�jhklb�\�
[Z]Zlvho�]_h]jZn�qgbo�ih]h^gbo�mfh\Zo�>�@��<bjhsmxlv�ch]h�[�evr_�g�`�m�
���djZ�gZo�i_j_\Z`gh�\�/\jhi���:a����DblZ��� 1g^��� >�@��Ke�^�\�^f�lblb��sh�\�
[Z]Zlvho�djZ�gZo�k\�lm�evhgZjkl\h�jha\b\Z}lvky��k\�lh\��e�^_jb�Z\lh��lZ�
Z\�Zijhfbkeh\hkl��� e_]dh�� ijhfbkeh\hkl�� lZ� [m^�\gbpl\Z� \k_� qZkl�r_�
\bdhjbklh\mxlv�eeygm�kbjh\bgm��:^`_�\hgZ�}�_dheh]�qgh�[_ai_qghx�lZ�
g_�ihklmiZ}lvky�aZ�yd�klx� �grbf�fZl_j�ZeZf��AZ]Zevgh\�^hfh��sh�evhg�
^h\]mg_pv�fh`_�\bdhjbklh\m\Zlbkv���yd�he�cgZ�dmevlmjZ�lZ�y\ey}lvky�qb�
g_�gZcdjZsbf�ihi_j_^gbdhf�\�kmqZkgbo�k�\haf�gZo��gl_gkb\gh]h�lbim��

LZdh`�ihlj�[gh�kdZaZlb��sh�h^gbf�a�]heh\gbo���_dhghf�qgh�\b]�^gbo�
reyo�\� i�^\bs_ggy� _n_dlb\ghkl�� ]Zema�� evhgZjkl\Z� }� kl\hj_ggy� lZ�
\ijh\Z^`_ggy� m� \bjh[gbpl\h� gh\bo� khjl�\� evhgm�^h\]mgpy� a� \bkhdhx�
_dheh]�qghx� ieZklbqg�klx�� a�f_lhx� hljbfZggy� klZebo�\jh`Z�\� m�j�agbo�
mfh\Zo�\bjhsm\Zggy��

F_lZ�^hke�^`_gv���\klZgh\blb�ieZklbqg�klv�khjl�\�evhgm�^h\]mgpy�

\�lqbagygh��k_e_dp���aZ�_e_f_glZfb�mjh`Zcghkl����
AZ\^Zggy�^hke�^`_gv���
��\bagZqblb� mjh`Zcg�klv� gZk�ggy�� khehfb� lZ� \hehdgZ� hdj_fbo�

khjl�\� evhgm�� ^h\]mgpy� \� �jmglh\h�de�fZlbqgbo� ahgZo� E�khkl_im� lZ�
Ihe�kky��

��ihj�\gylb�ihdZagbdb�aZ]Zevgh��mjh`Zcghkl��lZ� ���kdeZ^h\bo�\�ahg��
Ihe�kky�lZ�E�khkl_im��

���\by\blb�gZc[�evr�_dheh]�qgh�ieZklbqg��khjlb�evhgm�^h\]mgpy�aZ�
_e_f_glZfb�mjh`Zcghkl���

F_lh^b�lZ�mfh\b�ijh\_^_ggy�^hke�^`_gv�
>hke�^`_ggy� ijh\h^beb� aZ� f_lh^bdhx� ^_j`Z\gh]h�

khjlh\bijh[m\Zggy�>�@��
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>hke�^`_ggy� ijh\h^beb� m� ����� lZ� ����� jhdZo� gZ� [Za��
^_fhgkljZp�cgh]h�ihe�]hgm�>KED� 1K=IK�G::G��f��=emo�\��Ihe�kky���lZ�
^_fhgkljZp�cghfm� ihe�]hg�� k_e_dp�cgh�]_g_lbqgbo� lZ� l_ogheh]�qgbo�
jhajh[hd� gZmdh\bo� mklZgh\� G::G� �<Zkbevd�\kvdbc� j�g�� Db�\kvdZ�
h[e��E�khkl_i���� AZ� aZ]Zevghijbcgylhx� l_ogheh]�}x� [meh� aZdeZ^_gh�
^hke�^�m�ydbc�\dexq_gh���khjl�\�evhgm�^h\]mgpy�\�lqbagygh��k_e_dp����

��Jmrgbqhd�� MdjZ�gkvdbc� ��� <jmqbc� �GGP� Ä1gklblml� a_fe_jh[kl\Z�
G::G���

��=e�gmf�� =eh[mk�� QZj�\gbc�� =eZ^�Zlhj�� =emo�\kvdbc� x\�e_cgbc��
=eZamj��1gklblmlem[
ygbo�dmevlmj�G::G��

Yd� [Zqbfh� a� lZ[ebp�� �� ih]h^g�� mfh\b� �klhlgh� \�^j�agyebky� aZ�
aZ]Zevghx�d�evd�klx�hiZ^�\�ijhly]hf�jhd�\��LZd��aZ�\_]_lZp�cgbc�i_j�h^�
����� jhdm� gZ� Ihe�kk�� \biZeh� gZ� ����ff� f_gr_� hiZ^�\�� g�`� m�
E�khkl_ih\�c� �jmglh\h�de�fZlbqg�c� ahg��� M� ����� jhp�� kblmZp�y�
aZebrZ}lvky� g_� af�gghx� �� ihdZagbd� d�evdhkl�� hiZ^�\� aZ� \_]_lZp�cgbc�
i_j�h^� }� \bsbf� m� E�khkl_ih\�c� ahg�� gZ� ���� ff�� ijb� lhfm�� sh�
kihkl_j�]Z}lvky� g_agZqgZ�j�agbpy� l_fi_jZlmjb� ih\�ljy�� yd� ih�f�kypyo��
ih� jhdZo�� lZd� �� \� k_j_^gvhfm�� Ze_� k_j_^g�� ihdZagbdb� l_fi_jZlmjb�
ih\�ljy��aZ�jhdb�^hke�^`_gv�\�ahg��E�khkl_im��[meb�^_sh�\bsbfb��g�`�m�
Ihe�kk��� <jZoh\mxqb� \bs_kdZaZg_� lZ� [�heh]�qg�� \bfh]b� dmevlmjb�
fh`_fh� ijbimkdZlb�� sh� f_l_hjheh]�qg�� mfh\b� \_]_lZp�cgh]h� i_j�h^m�
[meb� [�evr� kijbyleb\bfb� ^ey� dmevlmjb� m� Ihe�kvd�c� �jmglh\h�
de�fZlbqg�c�ahg���

�

LZ[ebpy�����L_fi_jZlmjZ�ih\�ljy�lZ�d�evd�klv�hiZ^�\�aZ�\_]_lZp�cgbc�

i_j�h^�������������jj��
�

K_j_^g}�aZ�
f�kypv�

L_fi_jZlmjZ�ih\�ljy�K�� HiZ^b��ff�

Ihe�kky� E�khkl_i� Ihe�kky� E�khkl_i�
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D\�l_gv� ���� ����� ����� ����� ����� ����� ���� ����

LjZ\_gv� ����� ����� ����� ����� ����� ����� ���� ����

Q_j\_gv� ����� ����� ����� ����� ����� ����� ���� ����

Ebi_gv� ����� ����� ����� ����� ������ ����� ���� ����

AZ]��d�klv�
hiZ^�\��ff�

� � � � ���� ��� � ���� ����

K_j_^gy�
l_fi_jZlmjZ��

K��

����� ����� ����� ����� � � � �

�

J_amevlZlb�^hke�^`_gv�

:gZe�amxqb�^Zg��lZ[ebp����fh`_fh�ajh[blb�\bkgh\hd��sh�djZsbfb�
ihdZagbdZfb� mjh`Zcghkl�� gZk�ggy� ijhly]hf� jhd�\� ^hke�^`_gv� m�
E�khkl_ih\�c� �jmglh\h�de�fZlbqg�c� ahg�� \by\bebky� khjlb� Jmrgbqhd��
QZj�\gbc�� =eZ^�Zlhj�� =emo�\kvdbc� x\�e_cgbc�� m� Ihe�kvd�c� ahg��
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evhghk�yggy��khjlZfb��sh�i_j_\bsmxlv�klZg^Zjl�aZ�jhdb�^hke�^`_gv� ±�
=eh[mk�� Jmrgbqhd�� QZj�\gbc�� MdjZ�gkvdbc� ��� <jmqbc�� =emo�\kvdbc�
x\�e_cgbc�� I_j_\bs_ggy� ihdZagbdZ� ijh^mdlb\ghkl�� gZk�ggy� \� h[ho�
�jmglh\h�de�fZlbqgbo� ahgZo� \bjhsm\Zggy� kihkl_j�]Z}lvky� m� khjl�\��
Jmrgbqhd��QZj�\gbc��MdjZ�gkvdbc���lZ�=emo�\kvdbc�x\�e_cgbc��

�

LZ[ebpy�����Mjh`Zc�gZk�ggy�khjl�\�evhgm�^h\]mgpy������������jj��
�

Khjl�

Mjh`Zcg�klv�gZk�ggy��p�]Z�

E�khkl_i� Ihe�kky�

����� ����� ����� �����

=e�gmf��kl�� ������ ������ ���� �����

=eh[mk� ������ ������ ���� ������

Jmrgbqhd� ������ ������ ���� �����

QZj�\gbc� ������ ������ ���� �����

MdjZ�gkvdbc��� ������ ������ ���� �����

<jmqbc� ������ ������ ���� ������

=eZ^�Zlhj� ������ ������ ���� �����

=emo�\kvdbc�x\�e_cgbc� ������ ������ ���� ������

=eZamj� ����� ����� ���� �����

G1J��� ����� ����� ���� �����
�

<�lZ[ebp����ij_^klZ\e_g��^Zg��mjh`Zcghkl��khjl�\�evhgm�^h\]mgpy�aZ�
mjh`Zcg�klx� khehfb�� :gZe�amxqb� ^Zg�� ihdZagbdb� fh`_fh� ajh[blb�
\bkgh\hd��sh�ijb�dmevlb\m\Zgg��^Zgbo�khjl�\�evhgm�m�E�khkl_im�djZsbfb�
ihdZagbdZfb� oZjZdl_jbamxlvky� khjlb� QZj�\gbc�� =eZ^�Zlhj�� =emo�\kvdbc�
x\�e_cgbc�� <jZoh\mxqb�� sh� \� Ihe�kvd�c� �jmglh\h�de�fZlbqg�c� ahg��
\bjhsm\Zggy�py�pbnjZ�i_j_\bsm}�klZg^Zjl�m�[�evrh��d�evdhkl��khjl�\��Z�
kZf_� lZdbo�� yd� =eh[mk�� Jmrgbqhd�� QZj�\gbc�� MdjZ�gkvdbc� ��� <jmqbc��
=emo�\kvdbc�x\�e_cgbc��<�h[ho�\Zj�ZglZo�^hke�^m�aZ�mjh`Zcg�klx�khehfb�
khjl�klZg^Zjl�i_j_\bsm}�khjl�QZj�\gbc�lZ�=emo�\kvdbc�x\�e_cgbc��
�

LZ[ebpy�A�±�Mjh`Zc�khehfb�khjl�\�evhgm�^h\]mgpy������������jj��
�

Khjl�

Mjh`Zcg�klv�khehfb��p�]Z�

E�khkl_i� Ihe�kky�

����� ����� ����� �����

=e�gmf��kl�� ����� ����� ����� �����

=eh[mk� ����� ����� ����� �����

Jmrgbqhd� ����� ����� ����� �����

QZj�\gbc� ����� ����� ����� �����

MdjZ�gkvdbc��� ����� ����� ����� �����

<jmqbc� ����� ����� ����� �����

=eZ^�Zlhj� ����� ����� ����� �����

=emo�\kvdbc�x\�e_cgbc� ����� ����� ����� �����

=eZamj� ����� ����� ����� �����

G1J��� ����� ����� ����� �����
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>Zg�� lZ[ebp�� �� k\�^qZlv� ijh� l_�� sh� kmll}\_� i_j_\bs_ggy� gZ^�
klZg^Zjlhf� aZ� ihdZagbdhf� mjh`Zx� \hehdgZ� m� ahg�� E�khkl_im�
kihkl_j�]Zehky� m� khjl�\� QZj�\gbc� lZ� =eZamj�� :� gZ� Ihe�kk�� lZdbfb�
ihdZagbdZfb� oZjZdl_jbam}lvky� khjl� =eh[mk��sh� i_j_\bsm}� klZg^Zjl� m�
�����jhp��lZ�}�gZ�j�\g��klZg^Zjlm�\� �����jhp���LZdh`�ke�^�\�^f�lblb��sh�
khjl� =emo�\kvdbc� x\�e_cgbc� ihdZam}� klZe�� \jh`Z�� \� j�agbo� ijbjh^gh�
de�fZlbqgbo�mfh\Zo��

�

LZ[ebpy�����Mjh`Zc�\hehdgZ�khjl�\�evhgm�^h\]mgpy�������j��
�

Khjl�

Mjh`Zcg�klv�\hehdgZ��p�]Z�

E�khkl_i� Ihe�kky�

����� ����� ����� �����

=e�gmf��kl�� ����� ����� ���� �����

=eh[mk� ����� ����� ����� �����

Jmrgbqhd� ����� ����� ����� �����

QZj�\gbc� ����� ����� ����� �����

MdjZ�gkvdbc��� ����� ����� ���� �����

<jmqbc� ����� ����� ����� �����

=eZ^�Zlhj� ����� ����� ���� �����

=emo�\kvdbc�x\�e_cgbc� ����� ����� ���� �����

=eZamj� ����� ����� ����� �����

G1J��� ����� ����� ����� �����
�

AZ� ihi_j_^g�fb� j_amevlZlZfb� fh`_fh� \�^f�lblb�� sh� gZc[�evr�
_dheh]�qgh� ieZklbqgbfb� aZ� ihdZagbdhf� gZk�gg}\h�� ijh^mdlb\ghkl��
\by\bebky� khjlb� Jmrgbqhd�� QZj�\gbc� lZ� =emo�\kvdbc� x\�e_cgbc�� AZ�
mjh`Zcg�klx� khehfb� �� khjlb� QZj�\gbc� lZ� =emo�\kvdbc� x\�e_cgbc�� AZ�
\boh^hf� \hehdgZ� ±� =emo�\kvdbc� x\�e_cgbc� lZ� =eh[mk�� AZ� dhfie_dkhf�
hagZd� i_j_\bs_ggy� ihdZagbd�\� gZ^� klZg^Zjlhf� \� h[ho� ^hke�^`m\Zgbo�
_dheh]�qgbo� ahgZo� \bjhsm\Zggy� kihkl_j�]Z}lvky� m� khjlm� =emo�\kvdbc�
x\�e_cgbc��>Zg��khjlb�fh`mlv�\bdhjbklh\m\Zlbky�yd�p�ggbc�fZl_j�Ze�\�
ih^Zevr�c� k_e_dp�cg�c� jh[hl�� i�^� qZk� kl\hj_ggy� khjl�\� a� \bkhdhx�
_dheh]�qghx�ieZklbqg�klx��lZd���m�\bjh[gbqbo�mfh\Zo��
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�
��� <Z\beh\�G��B��Hiul�Z]jhwdheh]bq_kdh]h�h[haj_gby�\Z`g_crbo�ihe_\uo�dmevlmj���

G��B��<Z\beh\��²�F����E����Ba^��:dZ^_fbb�gZmd�KKKJ��������²�����k��

��� ;jZ]bgZ� F�� H�� E_g�^he]mg_p�� _]h� gZjh^ghohayckl\_ggh_� agZq_gb_� b�

jZkijhkljZg_gb_�\�fbj_���F��H��;jZ]bgZ��:��N��LmfZg_g����Gh\u_�b�g_ljZ^bpbhggu_�jZkl_gby�

b� i_jki_dlb\u� bo� bkihevah\Zgby� �� �� F_`^mgZjh^guc� kbfihabmf� �Imsbgh�� ����� bxgy�

�����]����²�������²�K�����²�����

��� F_lh^bdZ� ^_j`Z\gh]h� khjlh\bijh[m\Zggy� k�evkvdh]hkih^Zjkvdbo� dmevlmj��

Khjlh\bijh[m\Zggy� ijy^b\gbo� dmevlmj� �he�cg��� l_og�qg��� ijy^b\g�� lZ� dhjfh\�� dmevlmjb�� ��

>:g^jms_gdh�:�<���I�evd_\bq�:�<��lZ��g�@��²�D����1?KJM��������²�K����²����
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;h^yg�J�K��
�

<�jZ[hl_�bamqZ_lky�\ebygb_�ihq\_ggh�debfZlbq_kdbo�mkeh\bc�ahgu�\ujZsb\Zgby�

gZ� mjh`Zcghklv� khj]ih\� evgZ�^he]mgpZ�� Hiul� ijh\_^_g� k� mqZklb_f� khjlh\�

hl_q_kl\_gghc�k_e_dpbb�\�ahg_�Ihe_kvy�b�E_khkl_ib�MdjZcgb��Hij_^_e_gu�ieZklbqgu_�

khjlZ�evgZ�^he]mgpZ�ih�ae_f_glZf�mjh`Zcghklb�\�����������]]��

�
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7KH� DUWLFOH� GLOOV� ZLWK� WKH� UHVXOWV� RI� WKH� VRLO�FOLPDWH� FRQGLWLRQV� RI� KDUYHVWLQJ� DUHDV�

LQIOXHQFH�RQ�SURGXFWLYLW\�RI�ILEHU�IOD[�YDULHWLHV��7KLV�H[SHULPHQW�ZDV�ODLG�LQ�/LVRVWHS�DQG�3ROLVVLD�
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Jm^bd�J�1���dZg^b^Zl�k�evkvdh]hkih^Zjkvdbo�gZmd�

Dh\Zevh\�<�;���^hdlhj�k�evkvdh]hkih^Zjkvdbo�gZmd��ijhn_khj�

K_f_g�c�H�=���aZ\�^m\Zq�\�^^�em�evhgm�

>Zgd_\bq�/�F���dZg^b^Zl�k�evkvdh]hkih^Zjkvdbo�gZmd�
�

1GKLBLML�K1EVKVDH=H�=HKIH>:JKL<:�IHE1KKY�G::G�
�

M�klZll��\�^h[jZ`_g��ljbj�qg�������������jj���^hke�^`_ggy�a�

\b\q_ggy� j_Zdp��� k_e_dp�cgbo� ghf_j�\� evhgm�^h\]mgpy� lZ�

gh\h]h�khjlm�@mjZ\dZ�j�agbo�]jmi�klb]ehkl��gZ�ih]h^g��mfh\b�

lZ�_e_f_glb�khjlh\h��Z]jhl_og�db�
�

IhklZgh\dZ� ijh[e_fb��KZf_�ihgylly� ³Z^ZilZp�y´� i_j_deZ^Z}lvky� a�
eZlbgkvdh�� DGDSWR� ±� ijbklhkh\mx�� i�agvheZlbgkvdh�� DGDSWDWLR� ±�
ijbklhkm\Zggy��sh� \bgbdeh� m� ^jm]�c� iheh\bg�� ;9,,,� kl�� �� jha]ey^Zehkv� yd�
ijbklhkm\Zggy�hj]Zg�afm�^h�mfh\�ah\g�rgvh]h�k\�lm��sh�af�gxxlvky��H^gbf�
�a� i_jrbo� m\�\� ihgylly� Z^ZilZp��� \� gZmdh\bc� h[�]� g�f_pvdbc� n�a�heh]� � =��
:m[_jl��GZ^Ze�� \� jhamf�ggy� kmlghkl�� Z^ZilZp��� [meb� \g_k_g�� dhj_dlb\b� lZ�
[�evr�]eb[hd_�\b\q_ggy�J��KlZ]g_jhf�lZ�@��Ki_gkhf���ydbc�i�^�Z^ZilZp�}x�
jhamf�xlv� ijhp_k� ©nhjfm\Zggy� gh\bo� mklZgh\hd�� gZ\bqhd�� a\bqhd�� yd�
k\h}j�^gbc�\bo�^�a��klj_km��sh�\bgbdZ}�yd�j_Zdp�y�gZ�gh\bagm��g_a\bqg�klv��


