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-*/*/� Kimn)c]n[f�mn[a_*********************************************************************************** 2

-*/*0� Dhn_lc]n[f�mn[a_************************************************************************************2

-*0�Osj_m�i`�_jcf_jms�ch�^iam****************************************************************************2

-*0*-� D^cij[nbc]�_jcf_jms****************************************************************************** 2

-*0*.� Nsgjnig[nc]�_jcf_jms************************************************************************* 3

-*0*/� >lsjnia_hc]�_jcf_jms*************************************************************************3

-*1�K[nbijbsmcifias�i`�][hch_�_jcf_jms***********************************************************3

-*2�?c[ahimnc]�@p[fo[ncih�i`�>[hch_�D^cij[nbc]�@jcf_jms*******************************5

-*2*-� >fchc][f�bcmnils*************************************************************************************5

-*2*.� Kbsmc][f�_r[gch[ncih*************************************************************************-,

-*2*/� >^V\cdhi^X�iZhih******************************************************************************************-,

-*3�>blihc]�nb_l[js�i`�c^cij[nbc]�_jcf_jms****************************************************--

C*3*C� Kbvhi\[l\cn[f*********************************************************************************** -.

C*3*C*C� H_]b[hcmg�i`�[]ncih*********************************************************** -.

pg

KZegdYjXZY�l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



-*3*-*.�H_n[\ifcmg�[h^�jb[lg[]iech_nc]m************************************* -/

-*3*-*/�?imcha*********************************************************************************** -0

-*3*-*0�<^p_lm_�_``_]nm*********************************************************************-1

-*3*-*1�C_j[ninirc]cns**********************************************************************-2

-*3*-*2�?loa�chn_l[]ncihm******************************************************************-2

-*3*-*3�@``c][]s********************************************************************************* -3

-*3*.� Kin[mmcog�\ligc^_*********************************************************************** -3

-*3*.*-�H_]b[hcmg�i`�<]ncih********************************************************* -4

-*3*.*.�H_n[\ifcmg�[h^�jb[lg[]iech_nc]m************************************ -5

-*3*.*/�?imcha***********************************************************************************.,

-*3*.*0�<^p_lm_�_``_]nm********************************************************************* .-

-*3*.*1�?loa�chn_l[]ncihm****************************************************************** ..

-*3*.*2�@``c][]s*********************************************************************************..

-*3*/� >ig\ch[ncih�nb_l[js********************************************************************* ./

-*4� Nno^s�i\d_]ncp_m********************************************************************************./

.*,�G?MBI>L�;H>�G;M?KC;FL*********************************************************************************.1

.*-� Nno^s�jijof[ncih************************************************************************** .1

.*.� Nno^s�^_mcah********************************************************************************* .3

.*/� Nn[ncmnc][f�[h[fsmcm************************************************************************ .5

/*,�K?LNFML************************************************************************************************************************/.

/*-� @jc^_gcifiac][f�^[n[*******************************************************************/.

/*.� N_log�\ci]b_gc][f�[h[fsm_m�[h^�]igjf_n_�\fii^�]iohnm� /.

CQ

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



/*/� N_ctol_�`l_ko_h]s********************************************************************** /4

/*0� N_ctol_�m_p_lcns**************************************************************************/5

/*1� <^p_lm_�_``_]nm**************************************************************************0.

/*1*-� <h[fsmcm�i`�j[nc_hn�l_gip[f�`lig�mno^s*********************************0/

/*2�>ill_f[ncihm�\_nq__h�^loa�^im[a_�[h^�m_log�^loa�]ih]_hnl[ncih*00

0*,�>CL=NLLCIH***************************************************************************************************************** 10

1*,�LNGG;KR******************************************************************************************************************** 21

K?@?K?H=?L**********************************************************************************************************************23

;JJ?H>CQ�;*�@p[fo[ncih�i`�[h�cih)m_f__ncp_�_f_]nli^_�[mm[s�ch�nb_�^_n_lgch[ncih�i`

][hch_�m_log�\ligc^_�]ih]_hnl[ncih************************************************************************************ 4-

;JJ?H>CQ�<*�>igj[lcmih�i`�][hch_�j[h]l_[nc]�fcj[m_�cggohil_[_ncpcns�]ih]_hnl[ncihm

ip_l�ncg_�ch�jbvhi\[l\cn[f�[h^�jin[mmcog�\ligc^_)nl_[n_^�^iam************************************* -,.

;JJ?H>CQ�=*�Nn[\cfcns�i`�M0�ch�][hch_�m_log�qb_h�mnil_^�[n�).,�}>�[h^�)4,�L*� D f f

;JJ?H>CQ�>*�Nno^s�`ilgm********************************************************* � � --1

;JJ?H>CQ�?*� <nf[hnc]�Q_n_lch[ls�>iff_a_�l_`_l_h]_�chn_lp[fm�`il�\ci]b_gc][f�[h[fsm_m�

[h^�]igjf_n_�\fii^�]iohn�[h[fsm_m************************************************************************************* -/,

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



FCLM�I@�@CANK?L

=dbeVg^hdc�d[�J]pcdWVgW^iVa�VcY�JdiVhh^jb�<gdb^YZ�Gdcdi]ZgVe^Zh�^c�i]Z�

MgZVibZci�d[�=Vc^cZ�?e^aZehn

@^\jgZ�-*�N_ctol_�`l_ko_h]s�^[n[�`il�^iam�ch�jbvhi\[l\cn[f�[h^�jin[mmcog

\ligc^_�nl_[ng_hn�aliojm�[n�, (- (0 (�[h^�-.�gihnbm�i`�nb_l[js**************************** 0,

@^\jgZ�.*�N_ctol_�m_p_lcns�^[n[�`il�^iam�ch�jbvhi\[l\cn[f�[h^�jin[mmcog�\ligc^_

nl_[ng_hn�aliojm�[n�,(-(�0(�[h^�-.�gihnbm�i`�nb_l[js******************************************** 0,

@^\jgZ�/*�N][nn_ljfinm�i`�]ill_f[ncih�\_nq__h�m_log�jbvhi\[l\cn[f�]ih]_hnl[ncih�

[h^�jbvhi\[l\cn[f�^im[a_�[n�$<%� -�gihnb(�$=%�0�gihnbm�[h^�$>%� -.�gihnbm7�

m][nn_ljfinm�i`�]ill_f[ncih�\_nq__h�m_log�F=l�]ih]_hnl[ncih�[h^�F=l�^im[a_�[n�

$?%� -�gihnb(�$@%�0�gihnbm�[h^�$A%� -.�gihnbm�i`�nb_l[js*********************************1.)1/

QC

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



$--*,)+.�$#

@^\jgZ�-*�Nn[h^[l^�]olp_�`il�nb_�cih)m_f_]ncp_�[mm[s�i`�\ligc^_***************************45

@^\jgZ�.<*�Nn[\cfcns�i`�\ligc^_�ch�m_log�[n�liig�n_gj_l[nol_�ip_l�0�^[sm********5-

@^\jgZ�.<*�Nn[\cfcns�i`�\ligc^_�ch�m_log�qb_h�l_`lca_l[n_^�ip_l�0�^[sm*************5-

@^\jgZ�.=*�Nn[\cfcns�i`�\ligc^_�ch�m_log�qb_h�`lit_h�ip_l�2�gihnbm****************5.

@^\jgZ�/*�H_[mol_g_hn�i`�\ligc^_�]ih]_hnl[ncih�ch�b_gifst_^�m_log***************50

@^\jgZ�0*�H_[mol_g_hn�i`�\ligc^_�]ih]_hnl[ncih�ch�fcj_gc]�m_log******************** 51

@^\jgZ�1*�H_[mol_g_hn�i`�\ligc^_�]ih]_hnl[ncih�ch�b_gifst_^)fcj_gc]

m_log***************************************************************************************************************************52

@^\jgZ�2*�>bfilc^_�chn_l`_l_h]_********************************************************************************53

@^\jgZ�3*�Kbvhi\[l\cn[f�chn_l`_l_h]_*********************************************************************** 53

@^\jgZ�4*�Hchcgog�m_log�m[gjf_�mct_�l_kocl_^�`il�[mm[s�j_l`ilg[h]_**************55

$--*,)+.�&#

@^\jgZ�-*�H_[h�m_log�O0�]ih]_hnl[ncih�[n�Ocg_�,�[h^�[n�.(�0�[h^�2�gihnbm�i`�

mnil[a_�[n�).,�}>�[h^�)4,�}>********************************************************************************** --/

Sff

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



FCLM�I@�M;<F?L

=dbeVg^hdc�d[�J]pcdWVgW^iVa�VcY�JdiVhh^jb�<gdb^YZ�Gdcdi]ZgVe^Zh�^c�i]Z

MgZVibZci�d[�=Vc^cZ�?e^aZehn

MVWaZ�-*�Ncah[fg_hn�^[n[�`il�^iam�ch�jbvhi\[l\cn[f�[h^�jin[mmcog�\ligc^_

nl_[ng_hn�aliojm********************************************************************************************************* //

MVWaZ�.*�=ci]b_gc][f�jli`cf_�l_mofnm�`il�^iam�ch�jbvhi\[l\cn[f�[h^�jin[mmcog

\ligc^_�nl_[ng_hn�aliojm�[n�,(� -(�0(�[h^�-.�gihnbm�i`�nb_l[js*****************************/1

MVWaZ�/*�>igjf_n_�\fii^�]iohn�[h[fsmcm�l_mofnm�`il�^iam�ch�jbvhi\[l\cn[f�[h^

jin[mmcog�\ligc^_�nl_[ng_hn�aliojm�[n�,(� -(�0(�[h^�-.�gihnbm�i`�nb_l[js***********/2

MVWaZ�0*�@mncg[n_^�^c``_l_h]_m�ch�\ci]b_gcmnls�p[fo_m�\_nq__h�F=l�[h^

jbvhi\[l\cn[f************************************************************************************************************** /3

MVWaZ�1*�C[t[l^�l[ncim�`il�jl_^c]nilm�i`�m_ctol_�`l_ko_h]s�[h^�m_p_lcns***************0-

MVWaZ�2*�Iog\_lm�i`�̂ iam�ch�jbvhi\[l\cn[f�[h^�jin[mmcog�\ligc^_�nl_[ng_hn

aliojm�qcnb�[^p_lm_�_``_]nm�[n�,(� -(�0(�[h^� -.�gihnbm�i`�nb_l[js************************** 03

MVWaZ�3*�Iog\_lm�i`�̂ iam�ch�jbvhi\[l\cn[f�[h^�jin[mmcog�\ligc^_�nl_[ng_hn

aliojm�nb[n�^_p_fij_^�[^p_lm_�_``_]nm�^olcha�nb_�s_[l�i`�nb_�mno^s********************** 04

MVWaZ�4*�Iog\_lm�i`�̂ iam�ch�jbvhi\[l\cn[f�[h^�jin[mmcog�\ligc^_�nl_[ng_hn

aliojm�nb[n�q_l_�l_gip_^�`lig�nb_�mno^s**************************************************************** 05

MVWaZ�5*�?loa�^im[a_�[h^�m_log�^loa�]ih]_hnl[ncih�`il�^iam�ch�jbvhi\[l\cn[f�[h^�

jin[mmcog�\ligc^_�nl_[ng_hn�aliojm�[n�-(�0(�[h^�-.�gihnbm�i`�nb_l[js*************** 1,

Q aaa

K ZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



$--*,)+.�$#

MVWaZ�-*�<]]ol[]s�[h^�jl_]cmcih�p[fo_m�`il�nbl__�mjce_^�\ligc^_�]ih]_hnl[ncihm**�*5,�

$--*,)+.�%#

MVWaZ�-*�>[hch_�j[h]l_[nc]�fcj[m_�cggohil_[_ncpcns�]ih]_hnl[ncih�`il�jbvhi\[l\cn[f�

[h^�F=l�[n�Ocg_�,(�[h^�[`n_l�-� [h^�0�gihnbm�i`�nb_l[js******************************************-,4

QCO

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



FCLM�I@�;<<K?OC;MCIHL

-*� <GK

.*� <GO

/*� <IJT<

0*� <NO

1*� <Q>

2*� =D?

3*� = `

4*� >=>

5*� >f)

ci*�]KGf

--*�>T

-.*� YYJFI

-/*�? c_

-0*�@}

-1*�@GDN<

-2*�@JN

-3*�@KNK

-4*�B<=<

-5*�C>O

.,*�CB=�

.-*-G<@

<fe[fch_�jbimjb[n[m_�

<f[hch_�[gchinl[hm`_l[m_�

<h[fsmcm�i`�p[lc[h]_�

<mj[ln[n_�[gchinl[hm`_l[m_�

<nf[hnc]�Q_n_lch[ls�>iff_a_�

=cm�ch�^c_�$nqc]_�^[cfs�^imcha%

=ligc^_

>igjf_n_�\fii^�]iohn�

>bfilc^_

>[hch_�j[h]l_[nc]�fcj[m_�cggohil_[_ncpcns

>i_``c]c_hn�i`�p[lc[ncih

?io\f_)^_cihct_^�q[n_l

?cmm_gch[n_^�chnl[p[m]of[l�]i[aof[ncih

@f_]nligincp_�`il]_

@htsg_)fche_^�cggohimil\_hn�[mm[s

@imchijbcfm

@r]cn[nils�jimnmsh[jnc]�jin_hnc[f�

B[gg[)[gchi\onslc]�[]c^�

C_g[ni]lcn�

C_giafi\ch

Dhn_lh[ncih[f�G_[ao_�<a[chmn�@jcf_jms

QO

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



..*�DH

./*�DKNK

.0*�DQ

.1*�F=l

.2*�GTHKC

.3*�H>C>

.4*�H>Q

.5*�HJIJ

/,*�I[IJm

/-*�K=

/.*�KJ

//*�KP+K?

/0*�M=>

/1*�N@BN�

/2 *-0

/3*�O<K

/4*�OGD

/5*�R=>

Dhnl[gom]of[l

Dhbc\cnils�jimnmsh[jnc]�jin_hnc[f�

Dhnl[p_hiom�

Kin[mmcog�\ligc^_�

Gsgjbi]sn_m

H_[h�]iljom]of[l�b_giafi\ch�]ih]_hnl[ncih

H_[h�]_ff�pifog_

Hihi]sn_m

Ni^cog�hcnl[n_

Kbvhi\[l\cn[f

K_l�im

Kifsolc[+jifs^cjmc[�

M_^�\fii^�]_ff�]iohn�

N_ag_hn_^�h_onlijbcfm�

Obslirch_

Olsjmchia_h�[]ncp[ncih�j_jnc^_�

Olsjmch)fce_�cggohil_[_ncpcns�

Rbcn_�\fii^�]_ff�]iohn

QOC

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



-*,�CHMKI>N=MCIH

-*-�IkZgk^Zl�d[�LijYn

@jcf_jms(�nb_�gimn�jl_p[f_hn�h_olifiac][f�^cmil^_l�ch�^iam(�cm�[�]blihc]�]ih^cncih�

]b[l[]n_lct_^�\s�l_]oll_hn�m_ctol_m�i`�ohc^_hnc`c_^�_ncifias�$Ki^_ff�8D�4<%� -551%*� N_ctol_m�

g[s�\_�b[lg`of�`il�[``_]n_^�^iam(�l_mofncha�ch�pcif_hn�gom]f_�mj[mgm�[h^�n_gjil[ls�fimm�

i`�]ihm]ciomh_mm*� D`�nb_�m_ctol_m�[l_�jlifiha_^(�bsjinb_lgc[(�inb_l�^[g[a_�il�_p_h�^_[nb�

][h�i]]ol�$Nb_ff� -55/7�Ki^_ff� -5527�Obig[m�.,,,%*� >ihm_ko_hnfs(�_jcf_jms�cm�[�p_ls�

m_lciom�]ih^cncih*� Ailnoh[n_fs(�qcnb�[jjlijlc[n_�nb_l[js(�m_ctol_m�][h�\_�q_ff�]ihnliff_^�

`il�gimn�_jcf_jnc]�^iam�qbi�][h�nb_h�f_[^�inb_lqcm_�hilg[f�[h^�b_[fnbs�fcp_m*

>oll_hnfs�nb_�nqi�gimn�]iggihfs�jl_m]lc\_^�^loam�om_^�ni�nl_[n�][hch_�_jcf_jms�

[l_�jbvhi\[l\cn[f�[h^�jin[mmcog�\ligc^_�$F=l%�$G_>ion_ol�8D�4<%� -5457�Ncmmih� -5537�

=iinb_�-5547�Ki^_ff� -554%*� Ob_�g[ch�l_m_[l]b�ko_mncih�[^^l_mm_^�ch�nbcm�nb_mcm�cm�qbc]b�

i`�nb_m_�nqi�^loam�mbiof^�p_n_lch[lc[hm�l_]igg_h^�[m�nb_�^loa�i`�̀ clmn�]bic]_;� Oqi�

[mj_]nm�h__^�ni�\_�]ihmc^_l_^6� $-%�qbc]b�^loa�cm�m[`_l�\_][om_�i`�̀ _q_l�mc^_�_``_]nm�[h^

$.%� qbc]b�^loa�cm�gil_�_``_]ncp_�^o_�ni�\_nn_l�m_ctol_�]ihnlif*

Kbvhi\[l\cn[f�q[m�chcnc[ffs�]ihmc^_l_^�nb_�^loa�i`�̀ clmn�]bic]_�\s�p_n_lch[lc[hm�

[fnbioab�cnm�om[a_�b[m�\__h�[mmi]c[n_^�qcnb�m_p_l[f�[^p_lm_�_``_]nm(�ch]fo^cha�

b_j[ninirc]cns�$?[sl_ff)C[ln�8D�4<%� -55-7�?iqfcha�-5507�Ki^_ff� -5517�Ho_ff_l�8D�4<%� .,,,7�

B[mecff�.,,-%*� ?o_�ni�nb_�lcme�i`�fcp_l�`[cfol_�[mmi]c[n_^�qcnb�jbvhi\[l\cn[f�om[a_(�g[hs�

p_n_lch[lc[hm�[l_�hiq�l_]igg_h^cha�F=l�[m�nb_cl�^loa�i`�̀ clmn�]bic]_(�^_mjcn_�nb_�`[]n�

nb[n�nb_l_�b[p_�\__h�hi�jo\fcmb_^�mno^c_m�^i]og_hncha�_cnb_l�nb_�m[`_ns�il�_``c][]s�i`

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



F=l�gihinb_l[js*� Kin[mmcog�\ligc^_�[^gchcmnl[ncih�b[m�[fmi�\__h�[mmi]c[n_^�qcnb�

m_p_l[f�[^p_lm_�_``_]nm*

Ob_�ip_l[ff�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�^_n_lgch_�qb_nb_l�jbvhi\[l\cn[f�il�

F=l�q[m�nb_�\_nn_l�[hnc]ihpofm[hn�ch�^iam�qcnb�c^cij[nbc]�_jcf_jms�qcnb�l_mj_]n�ni�m[`_ns�

[h^�_``c][]s*

-*.� MneZh�d[�LZ^ojgZh�^c�>d\h

>f[mmc`c][ncih�i`�m_ctol_m�ch�^iam�cm�i`n_h�[�]igjfc][n_^�n[me�[m�nb_l_�[l_�

]oll_hnfs�hi�mn[h^[l^�]lcn_lc[�ch�nb_�p_n_lch[ls�fcn_l[nol_*� Q_n_lch[lc[hm�[l_�l[l_fs�[\f_�ni�

qcnh_mm�nb_cl�j[nc_hnàm�m_ctol_m�[h^�nb_l_`il_�gomn�l_fs�mif_fs�ih�nb_�iqh_làm�

i\m_lp[ncihm*� Nncff(�iqh_lm�][h�i`n_h�\_�p_ls�b_fj`of�ch�nb_�]f[mmc`c][ncih�jli]_mm�\s�

jlipc^cha�^_n[cf_^�bcmnilc_m(�pc^_im�i`�m_ctol_�[]ncpcns�[h^�diolh[fm�^_m]lc\cha�_[]b�

m_ctol_�_jcmi^_*

Ob_l_�[l_�m_p_l[f�g[dil�][om_m�i`�m_ctol_m�ch�^iam(�[ff�i`�qbc]b�^cmlojn�hilg[f�

\l[ch�`oh]ncih*� Ob_m_�ch]fo^_�chnl[]l[hc[f�][om_m�mo]b�[m�c^cij[nbc]�_jcf_jms(�h_ijf[mc[(�

nl[og[(�ch`_]ncih(�bs^li]_jb[fom(�ch`f[gg[ncih(�^_a_h_l[ncp_�^cmil^_lm(�[h^�_rnl[]l[hc[f�

][om_m�mo]b�[m�b_j[ni_h]_jb[fij[nbs(�bsjinbslic^cmg(�_f_]nlifsn_�cg\[f[h]_m(�

bsjiafs]_gc[�[h^�mig_�nirchm�$Ki^_ff� -5527�H[l]b�-5547�Obig[m�.,,,7�Ki^_ff�.,,07�

>b[h^f_l�.,,1%*

-*.*-� AZcZgVa^oZY�LZ^ojgZh

>[hch_�m_ctol_m�[l_�omo[ffs�]f[mmc`c_^�[m�_cnb_l�a_h_l[fct_^�il�j[lnc[f(�qcnb�

a_h_l[fct_^�\_cha�nb_�gimn�]iggih�$Nb_ff� -55/7�Ki^_ff�8D�4<%� -5517�Ki^_ff� -5527�

F[nbg[hh�_n�[+*� -555%*� Dh�a_h_l[fct_^�m_ctol_m(�]ihm]ciomh_mm�cm�fimn*� Klcg[ls

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



a_h_l[fct_^�m_ctol_m�[l_�]b[l[]n_lcmnc]�i`�][hch_�c^cij[nbc]�_jcf_jms*� Obcm�nsj_�i`�m_ctol_�

chpifp_m�[\hilg[f�_f_]nlc][f�[]ncpcns�ch�\inb�]_l_\l[f�b_gcmjb_l_m(�b_h]_�ginil�[]ncpcns�cm�

\cf[n_l[f�$E[aas�8D�4<%� -5547�Fhiqf_m� -554%*� Dh�gimn�][m_m(�nb_�^ia�fim_m�]ihm]ciomh_mm�

`lig�nb_�ihm_n�[h^�\_]ig_m�f[n_l[ffs�l_]og\_hn�qcnb�ijcmnbinihom*� Ob_l_�[l_�`_q�l_jilnm�

i`�][hch_�jlcg[ls�a_h_l[fct_^�m_ctol_m�ch�qbc]b�]ihm]ciomh_mm�cm�g[chn[ch_^�$M_shif^�8D�

4<%� -5537�E[aas�8D�4<%� -554%*� Ob_�gimn�]iggih�nsj_�i`�a_h_l[fct_^�m_ctol_�cm�nb_�nihc])�

]fihc]�m_ctol_(�`ilg[ffs�l_`_ll_^�ni�[m�[�al[h^�g[f�m_ctol_�$Gc]bn�8D�4<%� .,,.7�Ki^_ff�

.,,0%*� Obcm�m_ctol_�nsj_�cm�]b[l[]n_lct_^�chcnc[ffs�\s�[�\lc_`�momn[ch_^�]ihnl[]ncih�i`�[ff�

gom]f_m�$nb_�nihc]�jb[m_%(�^olcha�qbc]b�nb_l_�g[s�\_�_r]_mmcp_�^liifcha(�pi][fct[ncih(�

`[]c[f�nqcn]bcha�[h^�fimm�i`�olch_�[h^�\iq_f�]ihnlif�$Obig[m�.,,,%*� M_mjcl[ncihm�g[s�\_�

_ll[nc]�il�[\m_hn�[h^�]s[himcm�cm�]iggih�$>b[h^f_l�.,,1%*� Ob_�nihc]�jilncih�i`�nb_�

m_ctol_�cm�l[jc^fs�`iffiq_^�\s�nb_�]fihc]�jb[m_�ch�qbc]b�nb_l_�cm�lbsnbgc]�gip_g_hn�i`�

\i^s�j[lnm(�mo]b�[m�j[^^fcha�il�d_lecha�i`�nb_�`__n�il�]f[gjcha�i`�nb_�d[qm�$Nb_ff� -55/7�

Ki^_ff� -5527�Ki^_ff�.,,0%*� Ob_�^ol[ncih�i`�nb_�]fihc]�jb[m_�cm�kocn_�p[lc[\f_�[giha�

^iam(�\on�a_h_l[ffs�^i_m�hin�f[mn�gil_�nb[h�[�`_q�gchon_m�$Ki^_ff� -5527�H[l]b�-554%*

Jnb_l�nsj_m�i`�a_h_l[fct_^�m_ctol_m�ch]fo^_�nihc]�$qcnbion�nb_�]fihc]�jb[m_%(�

]fihc]�$qcnbion�nb_�nihc]�jb[m_%(�gsi]fihc]�$mo^^_h�l[jc^�[h^�chpifohn[ls�]ihnl[]ncihm�i`�

ch^cpc^o[f�gom]f_m�il�gom]f_�aliojm%(�[h^�[nihc]�$[h�[\lojn�fimm�i`�gom]f_�nih_�hin�

f[mncha�gil_�nb[h�[�`_q�m_]ih^m%�$Gc]bn�8D�4<%�.,,.7�>b[h^f_l�.,,1%*

-*.*.� JVgi^Va�LZ^ojgZh

Dh�j[lnc[f�m_ctol_m(�]ihm]ciomh_mm�cm�omo[ffs�g[chn[ch_^*� K[lnc[f�m_ctol_m�][h�\_�

`olnb_l�]f[mmc`c_^�[m�mcgjf_�j[lnc[f�m_ctol_m�c`�nb_�^ia�l_n[chm�]ihm]ciomh_mm(�il�]igjf_r�

j[lnc[f�m_ctol_m�c`�]ihm]ciomh_mm�cm�cgj[cl_^�$=_l_h^n�8D�4<%� -5557�=_l_h^n�8D�4<%�.,,.%*
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>igjf_r�j[lnc[f�m_ctol_m�g[s�^_p_fij�`lig�mcgjf_�j[lnc[f�m_ctol_m�il�g[s�[lcm_�`lig�nb_�

ihm_n�$=_l_h^n�8D�4<%� .,,/%*� K[lnc[f�m_ctol_m�l_mofn�`lig�[]ncp[ncih�i`�[�alioj�i`�h_olihm�

fi][n_^�ch�[�mj_]c`c]�l_acih�i`�nb_�]_l_\l[f�]iln_r�$>b[h^f_l�.,,1%*� Ob_�]fchc][f�

]b[l[]n_lcmnc]m�i`�nb_�m_ctol_�l_`f_]nm�nb_�`oh]ncih�i`�nb_�[l_[�i`�nb_�\l[ch�[``_]n_^�[h^�

g[s�chpifp_�[hs�jilncih�i`�nb_�\i^s�$Gc]bn�8D�4<%�.,,.7�=_l_h^n�8D�4<%� .,,0%*� Nsgjnigm�

i`�j[lnc[f�m_ctol_m�g[s�\_�i`�[�ginil(�m_hmils(�[onihigc]�il�jms]bc]�h[nol_�$Fionch[m�8D�

4<%� -552%*� @r[gjf_m�i`�j[lnc[f�m_ctol_m�ch]fo^_�lbsnbgc]�]ihnl[]ncih�i`�̀ []c[f�il�

g[mnc][nils�gom]f_m(�fc]echa�il�]b_qcha�[n�[�l_acih�i`�nb_�\i^s(�[h^�Ö`fs)\cnchaÜ�$l[h^ig�

mh[jjcha�[n�nb_�[cl�[lioh^�nb_�b_[^�[m�c`�][n]bcha�`fc_m%�$>[mb�8D�4<%� -5357�>liq_ff)?[pcm�

8D�4<%� -5457�M_shif^�_;�[+*� -5537�=_l_h^n�_n�[+*� -555%*� <\hilg[f�\_b[pciol�mo]b�[m�`_[l�

[h^�[aal_mmcih�[m�q_ff�[m�[onihigc]�msgjnigm�ch]fo^cha�pigcncha(�^c[llb_[�[h^�[jj[l_hn�

[\^igch[f�j[ch�b[p_�[fmi�\__h�i\m_lp_^�$?i^g[h�8D�4<%� -55.7�?i^g[h�8D�4<%� -552%*� <�

j[lnc[f�m_ctol_�g[s�l_g[ch�fi][fct_^�il�g[s�mjl_[^�ni�^c``_l_hn�l_acihm�i`�nb_�]_l_\l[f�

]iln_r*� Rb_h�nb_�m_ctol_�mjl_[^m�`lig�ih_�]_l_\l[f�b_gcmjb_l_�ni�nb_�inb_l(�cn�cm�

]f[mmc`c_^�[m�[�j[lnc[f�m_ctol_�qcnb�m_]ih^[ls�a_h_l[fct[ncih�$Obig[m�.,,,7�=_l_h^n

.,,/%*� Nno^c_m�moaa_mn�nb[n�m_]ih^[ls�a_h_l[fct_^�m_ctol_m�[l_�gil_�]iggih�ch�_jcf_jnc]�

^iam�nb[h�q[m�jl_pciomfs�nbioabn�$M_shif^�8D�4<%� -5537�E[aas�8D�4<%� -5547�=_l_h^n�8D�4<%�

-555%*� N_]ih^[ls�a_h_l[fct_^�m_ctol_m�[l_�`l_ko_hnfs�]f[mmc`c_^�[m�jlcg[ls�a_h_l[fct_^�

m_ctol_m�\_][om_�nb_�_[lfs�j[lnc[f�m_ctol_�cm�i`n_h�p_ls�\lc_`�il�mo\nf_�[h^�b_h]_�hin�

^_n_]n_^(�il�cm�]ihmc^_l_^�[�jl_)m_ctol_�_p_hn�$M_shif^�8D�4<%� -5537�E[aas�8D�4<%� -554%*
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-*/� LiV\Zh�d[�V�LZ^ojgZ�^c�>d\h

Ob_l_�[l_�0�^cmnch]n�mn[a_m�nb[n�][h�i]]ol�^olcha�nb_�]iolm_�i`�[�m_ctol_�$Ki^_ff

.,,0%*� Iin�_p_ls�^ia�qcff�_rbc\cn�[ff�0�mn[a_m*

-*/*-�JgZ)^XiVa�dg�JgdYgdbZ�LiV\Z

Ob_�`clmn�mn[a_�cm�nb_�jli^lig_�[h^�cm�c^_hnc`c_^�\s�ohomo[f�\_b[pciol�mo]b�[m�

ch]_mm[hn�\[lecha�il�[hrciomh_mm�nb[n�g[s�f[mn�biolm�ni�^[sm�\_`il_�[�m_ctol_�$Obig[m�

-5507�>b[ha�8D�4<%� .,,2%*� Iin�_p_ls�^ia�qcff�_rbc\cn�[�jl_)c]n[f�jb[m_*� Dgg_^c[n_fs�

\_`il_�nb_�m_ctol_�_p_hn(�^iam�g[s�_rj_lc_h]_�[�jb[m_�n_lg_^�[h�[ol[(�ch�qbc]b�nb_l_�cm�

[\hilg[f�_f_]nlc][f�[]ncpcns�ch�nb_�\l[ch�$Go^_lm�8D�4<%� -554%*� <ol[m�[l_�l_f[ncp_fs�\lc_`(�

omo[ffs�ihfs�f[mncha�[�`_q�m_]ih^m�ni�m_p_l[f�gchon_m*� ?_j_h^cha�ih�nb_�ch^cpc^o[f�

[hcg[f(�[ol[m�][h�g[hc`_mn�nb_gm_fp_m�ch�m_p_l[f�q[sm(� ch]fo^cha�pigcncha(�j_lmcmn_hn�

[nn_hncih�m__echa�`lig�iqh_lm�il�[acn[n_^�\_b[pciol�$E[aas�8D�4<%� -5527�E[aas�8D�4<%�

-554%*� Dh�nb_�j[mn(�nb_�[ol[�q[m�]ihmc^_l_^�[�m_j[l[n_�_p_hn�jlcil�ni�nb_�m_ctol_(�l[nb_l�

nb[h�j[ln�i`�nb_�m_ctol_�cnm_f`*� Dn�b[m�\__h�jlijim_^�nb[n�nb_�[ol[�mbiof^�\_�]ihmc^_l_^�[�

mcgjf_�j[lnc[f�m_ctol_�chmn_[^�i`�[�jl_)c]n[f�_rj_lc_h]_�$=_l_h^n�8D�4<%� -555%*� ?icha�mi�

qiof^�cgjfs�nb[n�g[hs�m_ctol_m�chcnc[ffs�nbioabn�ni�\_�jlcg[ls�a_h_l[fct_^�m_ctol_m�

[]no[ffs�b[p_�[�j[lnc[f�ihm_n�[h^�mbiof^�\_�]f[mmc`c_^�chmn_[^�[m�j[lnc[f�m_ctol_m�qcnb�

m_]ih^[ls�a_h_l[fct[ncih�$=_l_h^n�8D�4<%� -5557�Gc]bn�8D�4<%�.,,.%*

-*/*.�CXiVa�LiV\Z

Ob_�[]no[f�m_ctol_�_p_hn�cm�n_lg_^�nb_�c]nom�il�nb_�c]n[f�mn[a_�$Ol_j[hc_l�-551%*�

>b[l[]n_lcmnc]m�i`�nbcm�mn[a_�b[p_�\__h�^cm]omm_^�ch�m_]ncih�-*.*-� [h^�-*.*.*

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



-*/*/�Jdhi)^XiVa�LiV\Z

<`n_l�nb_�m_ctol_(�nb_�^ia�][h�_rj_lc_h]_�[�jimn)c]n[f�mn[a_�]b[l[]n_lct_^�\s�mcahm�

mo]b�[m�^cmilc_hn[ncih(�[aal_mmcih(�[n[rc[(�g_hn[f�^offh_mm�il�n_gjil[ls�\fch^h_mm�$Nb_ff�

-55/7�Ki^_ff� -5527�C_shif^�8D�4<%� -5537�E[aas�8D�4<%� -554%*� Ob_m_�]b[ha_m�[l_�nl[hmc_hn�

[h^�][h�f[mn�biolm�ni�^[sm�[`n_l�[�m_ctol_�$Obig[m�.,,,%*� Iin�_p_ls�^ia�qcff�_rbc\cn�nbcm�

jb[m_*

-*/*0�CciZg^XiVa�LiV\Z

Ob_�chn_lc]n[f�j_lci^�cm�nb_�ncg_�\_nq__h�ih_�m_ctol_�ni�nb_�h_rn*� ?iam�qcnb�

c^cij[nbc]�_jcf_jms�[l_�]fchc][ffs�hilg[f�^olcha�nbcm�mn[a_*

-*0�MneZh�d[�?e^aZehn�^c�>d\h

>[hch_�_jcf_jms�cm�f[la_fs�alioj_^�chni�nbl__�][n_ailc_m�^_j_h^cha�ih�nb_�

oh^_lfscha�_ncifias*� Ob_m_�][n_ailc_m�i`�_jcf_jms�[l_�c^cij[nbc](�msgjnig[nc]�[h^�

]lsjnia_hc]�$Obig[m�.,,,7�=_l_h^n�.,,/7�>b[h^f_l�.,,1%*

-*0*-� CY^deVi]^X�?e^aZehn

Ob_�gimn�]iggih�][om_�i`�][hch_�m_ctol_m�cm�c^cij[nbc]�_jcf_jms�$Obig[m�-550%*�

?iam�[l_�]f[mmc`c_^�[m�b[pcha�c^cij[nbc]�_jcf_jms�c`�nb_l_�cm�hi�c^_hnc`c[\f_�]_l_\l[f�

[\hilg[fcns�inb_l�nb[h�nb_�m_ctol_m�[h^�hi�_rnl[]l[hc[f�][om_m�[l_�_pc^_hn�$Fhiqf_m�

-554%*� Ob_�g[dilcns�i`�̂ iam�[``fc]n_^�qcnb�c^cij[nbc]�_jcf_jms�qcff�_rj_lc_h]_�nb_cl�`clmn�

m_ctol_�_jcmi^_�\_nq__h�nb_�[a_m�i`�ih_�ni�`cp_�s_[lm(�\on�i]][mcih[ffs�m_ctol_m�][h�mn[ln�

[m�_[lfs�[m�/�gihnbm�il�[m�f[n_�[m� -,�s_[lm�i`�[a_�$C_shif^�8D�4<%� -5537�E[aas�8D�4<%� -554%*�

Dh�a_h_l[f(�^olcha�nb_�j_lci^�\_nq__h�ih_�m_ctol_�_jcmi^_�[h^�nb_�h_rn(�nb_m_�[hcg[fm�

[jj_[l�jbsmc][ffs�[h^�g_hn[ffs�hilg[f�$=_l_h^n�.,,/%*� D^cij[nbc]�_jcf_jms�b[m�[
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jin_hnc[f�a_h_nc]�\[mcm(�[h^�\l__^m�momj_]n_^�\_�gil_�mom]_jnc\f_�ni�m_ctol_m�ch]fo^_�nb_�

=_[af_(�Nb_nf[h^�Nb__j�?ia(�=_fac[h�O_lpol_h(�B_lg[h�Nb_jb[l^(�F__mbih^(�

?[]bmboh^(�G[\l[^il�M_nlc_p_l�[h^�Bif^_h�M_nlc_p_l�$Q[h^_lQ_f^_h�-5247�=c_f`_fn�8D�4<%�

-53-7�R[ff[]_�-5317�>ohhchab[g�8D�4<%� -5447�Nb_ff� -55/7�Nl_he�8D�4<%� -5507�C[ff�8D�4<%�

-5527�A[gof[�8D�4<%� -5547�E[aas�8D�4<%� -5547�F[nbg[hh�8D�4<%� -5557�=_l_h^n�8D�4<%� .,,.7�

Hilcn[�8D�4<%� .,,.7�J\_l\[o_l�8D�4<%�.,,/%*

-*0*.�LnbeidbVi^X�?e^aZehn

Nsgjnig[nc]�_jcf_jms�l_`_lm�ni�m_ctol_�^cmil^_lm�nb[n�[l_�nb_�l_mofn�i`�[h�

c^_hnc`c[\f_�f_mcih�il�inb_l�^cmil^_l*� >[om_m�i`�msgjnig[nc]�_jcf_jms�ch]fo^_�]iha_hcn[f�

g[f`ilg[ncihm(�ch`f[gg[nils�^cm_[m_m(�il�m][l�ncmmo_�il�[�nogiol�qcnbch�nb_�\l[ch�$@ha_f�

-5527�Obig[m�.,,,7�=_l_h^n�8D�4<%� .,,/%*

-*0*/�=gneid\Zc^X�?e^aZehn

Ob_�n_lg�]lsjnia_hc]�_jcf_jms�cm�om_^�ni�^_m]lc\_�l_]oll_hn�m_ctol_m�nb[n�[l_�

nbioabn�ni�\_�msgjnig[nc]�ch�h[nol_(�\on�nb_�momj_]n_^�][om_�b[m�s_n�ni�\_�c^_hnc`c_^�

$@ha_f�.,,-%*� ?iam�qcnb�_cnb_l�msgjnig[nc]�il�]lsjnia_hc]�_jcf_jms�mo``_l�`lig�j[lnc[f�

m_ctol_m�qcnb�il�qcnbion�m_]ih^[ls�a_h_l[fcm[ncih(�[h^�chn_lc]n[ffs�g[s�il�g[s�hin�[jj_[l�

hilg[f�ojih�h_olifiac][f�_r[gch[ncih�$=_l_h^n�.,,/%*

-*1� JVi]de]nh^dad\n�d[�=Vc^cZ�?e^aZehn

@jcf_jnc]�m_ctol_m�^_p_fij�qb_h�nb_l_�cm�[\hilg[f�bsj_lmsh]blihiom�`clcha�i`�

h_olihm�ch�nb_�\l[ch�$=_lnl[g�8D�4<%� -5547�T[[lc�8D�4<%� .,,.%*� Obcm�[\hilg[f�_f_]nlc][f�

[]ncpcns�cm�nlcaa_l_^�qb_h�nb_l_�cm�[h�cg\[f[h]_�\_nq__h�_r]cn[ncih�`lig�_r]cn[nils�

jimnmsh[jnc]�jin_hnc[fm�$@KNKm%�[h^�chbc\cncih�`lig�chbc\cnils�jimnmsh[jnc]�jin_hnc[fm
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$DKNKm%�$Acmb_l�-5517�H[l]b�-554%*� @cnb_l�ch]l_[m_^�_r]cn[ncih(�^_]l_[m_^�chbc\cncih(�il�

[�]ig\ch[ncih�qcff�l_mofn�ch�_jcf_jnc`ilg�^cm]b[la_m*� Jp_l�-,,�h_olinl[hmgcnn_lm�[l_�

chpifp_^�ch�l_aof[ncha�nb_�\[f[h]_�\_nq__h�_r]cn[ncih�[h^�chbc\cncih�$=_l_h^n�.,,/%*�

Bfon[g[n_(�nb_�g[ch�_r]cn[nils�[gchi�[]c^�ch�nb_�\l[ch(�[]nm�[n�nb_�h_olih[f�msh[jm_�ni�

[]ncp[n_�cihinlijc]�[h^�g_n[\inlijc]�l_]_jnilm*� Bfon[g[n_�cm�jlcg[lcfs�l_mjihmc\f_�`il�

nb_�mjl_[^�i`�m_ctol_�[]ncpcns�\s�h_olih[f�^_jif[lct[ncih�[h^�mo\m_ko_hn�`clcha�i`�[]ncih�

jin_hnc[fm�$Eibhmnih�-5527�Ki^_ff�8D�4<%� -553%*� Nno^c_m�b[p_�mbiqh�[h�_rnl[]_ffof[l�

ch]l_[m_�ch�afon[g[n_�]ih]_hnl[ncih�\_`il_�[h^�^olcha�m_ctol_�ihm_n(�ch^c][ncha�nb[n�_cnb_l�

ch]l_[m_^�l_f_[m_�il�^_]l_[m_^�ojn[e_�i`�afon[g[n_�jf[sm�[�lif_�ch�m_ctol_�^_p_fijg_hn�

$?i^^�8D�4<%� -5327�Fis[g[�8D�4<%� -533%*�>ihp_lm_fs(�a[gg[)[gchi\onslc]�[]c^�$B<=<%�

cm�nb_�g[ch�chbc\cnils�h_olinl[hmgcnn_l�ch�nb_�]_hnl[f�h_lpiom�msmn_g�[h^�cm�jlcg[lcfs�

l_mjihmc\f_�`il�^_]l_[mcha�h_olih[f�_r]cn[\cfcns�$H[]?ih[f^�-553%*� Obcm�

h_olinl[hmgcnn_l�_r_lnm�cnm�chbc\cnils�_``_]nm�\s�\ch^cha�ni�_cnb_l�nb_�B<=<[�il�B<=<\�

l_]_jnil*� Ob_�\ch^cha�i`�B<=<�ni�nb_�B<=<[�l_]_jnil�ij_hm�]bfilc^_�]b[hh_fm(�

ch]l_[mcha�]bfilc^_�]ih^o]n[h]_�[h^�_hnls�chni�jl_msh[jnc]�h_olihm(�f_[^cha�ni�h_olih[f�

g_g\l[h_�bsj_ljif[lcm[ncih�[h^�^_]l_[m_^�_f_]nlc][f�[]ncpcns�$H[]?ih[f^�-553%*� Ob_�

B<=�<m�l_]_jnilm�[l_�]iojf_^�ni�[h�chnl[]_ffof[l�B)jlin_ch�[h^�[]n�\s�ch]l_[mcha�

]ih^o]n[h]_�i`�[h�[mmi]c[n_^�jin[mmcog�]b[hh_f�$Eibhmnih�-552%*� Csj_ljif[lcm[ncih�i`�

nb_�h_olih�i]]olm�[m�jin[mmcog�cihm�`fiq�ion�i`�nb_�]_ff*
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-*2� >^V\cdhi^X�?kVajVi^dc�d[�=Vc^cZ�CY^deVi]^X�?e^aZehn

-*2*-� =a^c^XVa�B^hidgn

Rb_h�jl_m_hn_^�qcnb�[�^ia�qcnb�jlcil�m_ctol_�[]ncpcns(�[�p_n_lch[lc[h�mbiof^�

i\n[ch�[�^_n[cf_^�bcmnils�`lig�nb_�iqh_l�ni�[mmcmn�ch�[h�[]]ol[n_�^c[ahimcm*� Obcm�bcmnils�

qcff�l_fs�b_[pcfs�ih�nb_�iqh_làm�i\m_lp[ncihm(�[m�cn�cm�l[l_�`il�nb_�p_n_lch[lc[h�ni�qcnh_mm�[�

m_ctol_*� Ail�]ihmcmn_h]s(�cn�cm�b_fj`of�ni�om_�[�mn[h^[l^ct_^�ko_mncihh[cl_�ni�l_]il^�iqh_l�

i\m_lp[ncihm�$=_l_h^n�8D�4<%�.,,0%*� Ob_�bcmnils�mbiof^�ch]fo^_�nb_�[a_�qb_h�nb_�m_ctol_m�

q_l_�`clmn�hin_^(�nb_�`l_ko_h]s(�^ol[ncih�[h^�chn_hmcns�i`�_[]b�m_ctol_(�[h^�c`�nb_l_�q[m�

[hs�ohcf[n_l[f�il�\cf[n_l[f�fi][fct[ncih�i`�mcahm�i`�m_ctol_�[]ncpcns*� Ob_�p_n_lch[lc[h�

mbiof^�[fmi�[me�c`�gofncjf_�m_ctol_m�i]]ol�^olcha�_[]b�_jcmi^_(�[h^�qb_nb_l�il�hin�nb_l_�cm�

[�fimm�i`�]ihm]ciomh_mm�[h^�i`�olch_�[h^�\iq_f�]ihnlif*� <hs�ohomo[f�\_b[pciol�\_`il_�il�

[`n_l�_[]b�m_ctol_�mbiof^�\_�hin_^*

Dh�[^^cncih�ni�[�nbilioab�^_m]lcjncih�[h^�bcmnils�i`�nb_�m_ctol_�_jcmi^_m(�nb_�

p_n_lch[lc[h�mbiof^�i\n[ch�[�^_n[cf_^�g_^c][f�bcmnils(�ch]fo^cha�g_^c][ncihm�l_]_cp_^�[h^�

[hs�g_^c][f�jli\f_gm�inb_l�nb[h�nb_�m_ctol_m*� Ccmnils�i`�nl[og[(�j[mn�ch`_]ncih(�

p[]]ch[ncihm�[h^�`[gcfc[f�bcmnils�mbiof^�\_�i\n[ch_^�ni�b_fj�h[lliq�nb_�^c``_l_hnc[f�fcmn�

`il�][om_m�i`�nb_�m_ctol_m*

<�^_m]lcjncih�i`�nb_�jbsmc][f�]ih^cncih�[h^�\_b[pciol�i`�nb_�^ia�cm�[fmi�[h�

cgjiln[hn�[^^cncih�ni�nb_�bcmnils*� Ob_�p_n_lch[lc[h�mbiof^�^i]og_hn�]oll_hn�[jj_ncn_�[h^�

q[n_l�]ihmogjncih�[m�q_ff�[m�nb_�nsj_�i`�̀ ii^�nb_�^ia�cm�_[ncha*� <hs�]b[ha_m�ch�nb_�

^iaàm�[jj_ncn_�il�q[n_l�]ihmogjncih�mbiof^�\_�l_]il^_^*� >b[ha_m�ch�nb_�^iaàm
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j_lmih[fcns�il�[]ncpcns�f_p_f�[l_�[fmi�cgjiln[hn*�Obcm�ch`ilg[ncih�g[s�mojjiln�[h�

oh^_lfscha�][om_�`il�nb_�m_ctol_m*

-*2*.�J]nh^XVa�?mVb^cVi^dc

Ob_�p_n_lch[lc[h�mbiof^�j_l`ilg�[�nbilioab�jbsmc][f�_r[gch[ncih�ih�nb_�[``_]n_^�

^ia(�[m�nbcm�g[s�l_p_[f�]b[ha_m�nb[n�moaa_mn�nb_�jl_m_h]_�i`�[h�oh^_lfscha�^cm_[m_�il�

^cmil^_l�l_mjihmc\f_�`il�nb_�m_ctol_m*� H[hs�msmn_gc]�^cmil^_lm�i`�g_n[\ifc](�ila[hc](�

_h^i]lch_(�nirc]�il�\_b[pciol[f�ilcach�g[s�gcgc]�c^cij[nbc]�_jcf_jms(�[h^�][h�mig_ncg_m�

\_�lof_^�ion�ojih�nbilioab�_r[gch[ncih�$>blcmg[h�-55-7�Ki^_ff�8D�4<%� -551%*

K[lirsmg[f�^cmil^_lm�ch]fo^cha�][n[jf_rs(�msh]ij_(�[h^�h[l]if_jms�b[p_�mcahm�nb[n�g[e_�

nb_g�gil_�^c``c]ofn�ni�^cmnchaocmb�`lig�c^cij[nbc]�_jcf_jms�$=_l_h^n�.,,/%*� Ob_�

_r[gch[ncih�mbiof^�ch]fo^_�[�`off�h_olifiac][f�[mm_mmg_hn�ni�c^_hnc`s�[hs�^_`c]cnm�jl_m_hn�

nb[n�g[s�[c^�ch�nb_�^c[ahimcm�i`�msgjnig[nc]�il�]lsjnia_hc]�_jcf_jms*

-*2*/�>^V\cdhi^X�MZhih

G[\il[nils�n_mnm�`il�[ff�^iam�qcnb�l_jiln_^�m_ctol_m�mbiof^�ch]fo^_�[�m_log�

\ci]b_gcmnls�jli`cf_�[m�q_ff�[m�[�]igjf_n_�\fii^�]iohn�$>=>%�[h[fsmcm�$Obig[m�-5507�

Obig[m�.,,,7�=_l_h^n�.,,/%*� Rb_h�^_[fcha�qcnb�[�^ia�_rj_lc_h]cha�j[lnc[f�m_ctol_m(�nb_�

p_n_lch[lc[h�mbiof^�`olnb_l�chp_mnca[n_�[�jimmc\f_�oh^_lfscha�]_l_\l[f�j[nbifias*�

?c[ahimnc]�n_mnm�om_^�ni�_p[fo[n_�chnl[]l[hc[f�f_mcihm�il�j[nbifias�g[s�ch]fo^_�

_f_]nli_h]_jb[fial[jbs(�]_l_\limjch[f�`foc^�[h[fsmcm(�]igjon_^�nigial[jbs�[h^�

g[ah_nc]�l_mih[h]_�cg[acha*� Rb_h�_p[fo[n_^�\s�[�p_n_lch[ls�h_olifiacmn(�

_f_]nli_h]_jb[fial[jbs�cm�[�p[fo[\f_�niif�`il�lofcha�ion�hih)_jcf_jnc]�][om_m�i`�m_ctol_m�

\s�`[]cfcn[ncha�m_ctol_�`i]om�^_n_]ncih�[h^�^cmnchaocmbcha�\_nq__h�j[lnc[f�[h^�a_h_l[fct_^�

m_ctol_m�$Nl_he�8D�4<%� -5527�E[aas�8D�4<%� -5547�Ciffc^[s�-5557�Hilcn[�8D�4<%�.,,.7

-,
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K_ff_alchi�8D�4<%� .,,0%*� >_l_\limjch[f�`foc^�[h[fsmcm(�]igjon_^�nigial[jbs�[h^�

g[ah_nc]�l_mih[h]_�cg[acha�][h�[fmi�b_fj�_mn[\fcmb�nb_�^c[ahimcm�i`�c^cij[nbc]�_jcf_jms*�

Ciq_p_l(�\_][om_�i`�nb_�jin_hnc[f�lcmem�i`�nb_�a_h_l[f�[h_mnb_mc[�h__^_^�`il�nb_m_�gil_�

[^p[h]_^�n_mnm(�c`�nb_�mcah[fg_hn(�bcmnils(�jbsmc][f�_r[gch[ncih�[h^�chcnc[f�\fii^�n_mn�

l_mofnm�[l_�[ff�]ihmcmn_hn�qcnb�c^cij[nbc]�_jcf_jms(�[�jl_mogjncp_�^c[ahimcm�cm�i`n_h�g[^_�

[n�nb[n�jichn�[h^�nl_[ng_hn�cm�chcnc[n_^�$Obig[m�.,,,7�=_l_h^n�.,,/%*

-*3� =]gdc^X�M]ZgVen�d[�CY^deVi]^X�?e^aZehn

<h�cgjiln[hn�]ihmc^_l[ncih�ch�nb_�nl_[ng_hn�i`�c^cij[nbc]�_jcf_jms�cm�^_]c^cha�

qb_h�ni�chcnc[n_�nb_l[js*� >oll_hn�l_]igg_h^[ncihm�[l_�ni�mn[ln�nb_l[js�$-%�c`�nb_�^ia�cm�

_rj_lc_h]cha�]fomn_l�m_ctol_m(�$.%�c`�nb_�^ia�b[m�b[^�[h�_jcmi^_�i`�mn[nom�_jcf_jnc]om(�il

$/%� c`�nb_�m_ctol_m�[l_�i]]ollcha�gil_�`l_ko_hnfs�nb[h�ih]_�_p_ls�.)/�gihnbm�$G_>ion_ol�

8D�4<%� -5457�Ki^_ff� -554%*� >fomn_l�m_ctol_m�[l_�^_`ch_^�[m�.�il�gil_�m_ctol_m�i]]ollcha�

ip_l�[�\lc_`�j_lci^�i`�ncg_�qbc]b�][h�\_�gchon_m�ni�biolm(�qcnb�l_a[ch_^�]ihm]ciomh_mm�

\_nq__h�m_ctol_m�$Ki^_ff� -5527�H[l]b�-554%*� Nn[nom�_jcf_jnc]om�cm�fc`_)nbl_[n_hcha(�[h^�cm�

^_`ch_^�[m�ih_�]ihnchoiom�m_ctol_�f[mncha�[n�f_[mn�/,�gchon_m(�il�gofncjf_�m_ctol_m�qcnbion�

l_a[ch_^�]ihm]ciomh_mm�ch�\_nq__h�_jcmi^_m�$N[cni�8D�4<%� .,,-7�Kf[nn�8D�4<%�.,,.%*� @[lfs�

nl_[ng_hn�ch�nb_m_�nbl__�mcno[ncihm�cm�h_]_mm[ls�ni�gchcgct_�h_olih[f�^[g[a_�][om_^�\s�

nb_�m_ctol_�[]ncpcns�$Obig[m�.,,,%*� Dh�mjcn_�i`�nbcm(�mno^c_m�b[p_�mbiqh�nb[n�_[lfs�

nl_[ng_hn�i`�_jcf_jms�^i_m�hin�h_]_mm[lcfs�nl[hmf[n_�chni�mo\m_ko_hn�mo]]_mm�qcnb�m_ctol_�

g[h[a_g_hn�$Kf[]_h]c[�_n�[+*� -55.7�>i]el_ff�_n�[+*� -553%*

Dh�g[h[acha�_jcf_jnc]�j[nc_hnm(�nb_�ai[fm�i`�nb_l[js�ch�_jcf_jms�[l_�ni�jl_p_hn�nb_�

mjl_[^�i`�nb_�m_ctol_�`i]om(�ni�l[cm_�nb_�m_ctol_�nbl_mbif^(�[h^�ni�^_]l_[m_�nb_�_f_]nlc][f

--
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_r]cn_g_hn�i`�[\hilg[f�h_olihm�qcnbion�]igjligcmcha�hilg[f�`oh]ncih*� <n�nbcm�ncg_(�

c^cij[nbc]�_jcf_jms�][hhin�\_�]ol_^(�ihfs�]ihnliff_^(�\on�i]][mcih[ffs�[�^ia�qcnb�_jcf_jms�

qcff�mnij�b[pcha�m_ctol_m�[h^�gcabn�hin�h__^�fc`_fiha�nl_[ng_hn*� >fc_hnm�mbiof^�\_�

ch`ilg_^�i`�nb_�ncg_(�]imn�[h^�_gincih[f�]iggcng_hn�[h�_jcf_jnc]�^ia�l_kocl_m(�[m�iqh_l�

]igjfc[h]_�cm�]lo]c[f�`il�mo]]_mm`of�nb_l[js*� >fc_hnm�gomn�\_�[q[l_�nb[n�`l__^ig�`lig�

m_ctol_m�cm�i`n_h�oh[nn[ch[\f_(�[h^�nb[n�[ff�[hnc]ihpofm[hn�^loam�[l_�[mmi]c[n_^�qcnb�

[^p_lm_�_``_]nm*� @jcf_jnc]�nb_l[js�cm�[cg_^�[n�gchcgctcha�nb_�m_p_lcns�[h^�`l_ko_h]s�i`�

m_ctol_m�ni�[�f_p_f�nb[n�nb_�iqh_l�][h�nif_l[n_�qbcf_�omcha�[�^loa�^im[a_�nb[n�qcff�hin�

][om_�chnif_l[\f_�mc^_�_``_]nm*

-*3*-�J]pcdWVgW^iVa

Kbvhi\[l\cn[f�cm�ih_�i`�nb_�nqi�gimn�jijof[l�[hnc]ihpofm[hn�^loam�om_^�ni�nl_[n�

][hch_�_jcf_jms(�[h^�q[m�]ihmc^_l_^�nb_�^loa�i`�̀ clmn�]bic]_�`il�g[hs�s_[lm�$Gij_t)�

Hohit�8D�4<%� .,,0%*� C[ojng[hh�chcnc[ffs�chnli^o]_^�nbcm�^loa�ch�-5-.�[m�nb_�`clmn�

mshnb_nc]�[hnc]ihpofm[hn�`il�bog[hm(�[h^�cn�q[m�nb_�`clmn�[hnc]ihpofm[hn�^loa�om_^�ch�

p_n_lch[ls�g_^c]ch_�\_achhcha�ch�nb_� -51,m�$Ki^_ff� -551%*� Kbvhi\[l\cn[f�b[m�\__h�

qc^_fs�jl_m]lc\_^�ch�][hch_�[hnc]ihpofm[hn�nb_l[js�`il�g[hs�l_[mihm*� Ccab�_``c][]s�

]ig\ch_^�qcnb�l_f[ncp_fs�fiq�g[chn_h[h]_�]imnm�[h^�[�mcgjf_�^imcha�l_acg_h�b[p_�g[^_�

nbcm�^loa�nb_�][hch_�[hnc]ihpofm[hn�i`�]bic]_�\s�p_n_lch[lc[hm�$=_e_lmes�8D�4<%� -553%*

-*3*-*-�GZX]Vc^hb�d[�;Xi^dc

Kbvhi\[l\cn[f�_r_lnm�cnm�[hnc]ihpofm[hn�_``_]nm�\s�_hb[h]cha�nb_�chbc\cnils�

jimnmsh[jnc]�[]ncih�i`�B�<=<�[n�cnm�jlcg[ls�mcn_(�nb_�B<=<�\_hti^c[t_jch_�]bfilc^_)�

]b[hh_f�]igjf_r�$Ic]biff� -5517�Kiln_l�8D�4<%� -551%*� Obcm�ch]l_[m_m�nb_�nbl_mbif^

-.
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h_]_mm[ls�`il�m_ctol_�^cm]b[la_(�[h^�^_]l_[m_m�nb_�mjl_[^�i`�nb_�^cm]b[la_�ni�

h_cab\iolcha�h_olihm*� Jj_hcha�i`�[�B<=<)g_^c[n_^�]bfilc^_�]b[hh_f�l_mofnm�ch�[h�

ch]l_[m_^�chnl[]_ffof[l�]ih]_hnl[ncih�i`�]bfilc^_�[h^�b_h]_�bsj_ljif[lct[ncih�i`�nb_�

l_mncha�g_g\l[h_�jin_hnc[f�$Kiln_l�8D�4<%� -551%*� Kbvhi\[l\cn[f�[fmi�chbc\cnm�afon[g[n_)�

g_^c[n_^�_r]cn[ncih�\s�\fi]echa�_r]cn[nils�l_mjihm_m�ch^o]_^�\s�afon[g[n_(�ch�j[lnc]of[l�

nbim_�g_^c[n_^�\s�[]ncp[ncih�i`�nb_�cihinlijc_�<HK�<�l_]_jnil�$H[]?ih[f^�8D�4<%� -5337�

Oqsg[h_+h+*� -545%*

-*3*-*.� GZiVWda^hb�VcY�J]VgbVXd`^cZi^Xh

Dh�^iam(�jbvhi\[l\cn[f�cm�q_ff�[\mil\_^�`lig�nb_�a[mnlichn_mnch[f�nl[]n�[`n_l�il[f�

cha_mncih�[h^�b[m�[�bcab�\ci[p[cf[\cfcns�$42)52!%�$<f)O[b[h�8D�4<%� -541%*� K_[e�jf[mg[�

^loa�]ih]_hnl[ncih�i]]olm�0�ni�4�biolm�[`n_l�[^gchcmnl[ncih�$M[pcm�8D�4<%� -5457�?iqfcha�

-5507�=_l_h^n�.,,/%*� Kbvhi\[l\cn[f�cm�jl_^igch[hnfs�g_n[\ifcm_^�\s�nb_�fcp_l(�qcnb�ihfs�

[\ion�//!�_r]l_n_^�oh]b[ha_^�ch�nb_�ec^h_s�ch�^iam�$Al_s�-5457�Ki^_ff� -554%*�

<jjlircg[n_fs�01!�i`�nb_�^loa�cm�bioh^�ni�m_log�jlin_chm�$Gimb_l�-5357�Al_s�8D�4<%�

-5407�Ki^_ff� -554%*� Dh�^iam(�nb_�_fcgch[ncih�b[f`)fc`_�l[ha_m�`lig�0.)45�biolm*� Obcm�

l[ha_�ch�b[f`)fc`_�[giha�^iam�cm�^o_�ni�p[lc[ncih�ch�b_j[nc]�gc]limig[f�_htsg_�

ch^o]ncih(�qbc]b�][om_m�jbvhi\[l\cn[f�ni�b_�g_n[\ifct_^�[n�^c``_l_hn�l[n_m*� Himn�^iam�

l_kocl_�.�q__em�i`�jbvhi\[l\cn[f�nb_l[js�\_`il_�mn_[^s�mn[n_�m_log�^loa�]ih]_hnl[ncihm�

[l_�[]bc_p_^�$<f)O[b[h�_n�[+*� -5417�M[pcm�_n�h+*� -5457�K_^_lmifc�_n[+*� -55/%*� Nig_�^iam�

qcff�[nn[ch�m_log�^loa�]ih]_hnl[ncihm�ch�nb_�nb_l[j_onc]�l[ha_�qcnbch�ih_�q__e�i`�

chcnc[ncih�i`�nb_l[js*

-/
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-*3*-*/� >dh^c\

Ob_�l_]igg_h^_^�chcnc[f�g[chn_h[h]_�^im[a_�i`�jbvhi\[l\cn[f�cm�.�ga+ea�i`�

\i^s�q_cabn�j_l�im�$KJ%�_p_ls�-.�biolm�$=D?%(�\on�^im[a_m�][h�\_�ch]l_[m_^�oj�ni�1�

ga+ea�KJ�=D?�c`�m_ctol_m�[l_�hin�]ihnliff_^�$Obig[m�.,,,%*� Oqc]_�^[cfs�^imcha�cm�

omo[ffs�mo``c]c_hn�ni�g[chn[ch�l_[mih[\fs�]ihmn[hn�m_log�]ih]_hnl[ncihm(�[fnbioab�^imcha�

nbl__�ncg_m�[�^[s�g[s�\_�l_kocl_^�`il�^iam�qcnb�[�p_ls�mbiln�jbvhi\[l\cn[f�b[f`)fc`_*

Ob_�l_]igg_h^_^�nb_l[j_onc]�l_`_l_h]_�l[ha_�`il�mn_[^s�mn[n_�jbvhi\[l\cn[f�

m_log�]ih]_hnl[ncih�cm�10)-5,�jgif+G�$-1)01�ja+gf%(�[fnbioab�mig_�^iam�qcff�l_mjih^�

ni�]ih]_hnl[ncihm�_cnb_l�\_fiq�il�[\ip_�nbcm�l[ha_�$=iinb_�-551%*� @``c][]s�cm�\_nn_l�

]ill_f[n_^�qcnb�m_log�^loa�]ih]_hnl[ncih�nb[h�qcnb�^im[a_�$Obig[m�.,,,7�=_l_h^n�.,,/7�

Ki^_ff�.,,0%*� ?o_�ni�chn_l)^ia�p[lc[ncih�ch�g_n[\ifcmg�i`�jbvhi\[l\cn[f(�^im_�

[^domng_hnm�mbiof^�\_�\[m_^�ih�m_log�^loa�]ih]_hnl[ncihm�l[nb_l�nb[h�^loa�^im[a_*�

N_log�jbvhi\[l\cn[f�]ih]_hnl[ncihm�mbiof^�\_�_p[fo[n_^�qb_h�mn_[^s�mn[n_�

]ih]_hnl[ncihm�[l_�[]bc_p_^�[`n_l�[jjlircg[n_fs�.�q__em�i`�nb_l[js(�[h^�nb_h�nqc]_�

s_[lfs�il�gil_�i`n_h�c` �̂ im_�[^domng_hnm�[l_�l_kocl_^�$?iqfcha�-5507�=_l_h^n�.,,/7�

>b[h^f_l�.,,1%*� N_log�^loa�]ih]_hnl[ncihm�mbiof^�\_�gihcnil_^�qb_h_p_l�m_ctol_�

]ihnlif�cm�ch[^_ko[n_�il�c`�nb_�^ia�\_]ig_m�cff*

<fnbioab�chcnc[f�nl_[ng_hn�[n�nb_�g[chn_h[h]_�^im[a_�cm�mocn[\f_�`il�nb_�g[dilcns�

i`�̂ iam(�nbim_�qcnb�p_ls�`l_ko_hn�il�m_p_l_�m_ctol_m�g[s�l_kocl_�[�fi[^cha�^im[a_�i`�

jbvhi\[l\cn[f�ch�il^_l�ni�[]bc_p_�nb_l[j_onc]�m_log�^loa�]ih]_hnl[ncihm�gil_�l[jc^fs*� <�

fi[^cha�^im[a_�nsjc][ffs�chpifp_m�[^gchcmn_lcha�[�ih_)ncg_�^im_�i`�2)-.�ga+ea�KJ(�

chnl[gom]of[lfs�$DH%(�il�chnl[p_hiomfs�$DQ%(�`iffiq_^�ch�-.�biolm�\s�nb_�mn[h^[l^�

g[chn_h[h]_�^im[a_�i`�.�ga+ea�KJ�=D?�$=iinb_� -5547�?iqfcha�-555%*� Ob_�^im[a_
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mbiof^�\_�ch]l_[m_^�[m�h__^_^�ni�]ihnlif�m_ctol_m(�qcnb�^imcha�[fn_l[ncihm�\[m_^�ih�m_log�

^loa�]ih]_hnl[ncih*

-*3*-*0� ;YkZghZ�?[[ZXih

H[hs�mc^_�_``_]nm�[mmi]c[n_^�qcnb�jbvhi\[l\cn[f�nb_l[js�i]]ol�mbilnfs�[`n_l�

chcnc[ncih�i`�nb_l[js�[h^�\_ach�ni�^cgchcmb�qcnbch�[�`_q�q__em�[m�nb_�^ia�[^[jnm�ni�nb_�

^loa�$=iinb_� -554%*� Osjc][f�[^p_lm_�_``_]nm�[mmi]c[n_^�qcnb�jbvhi\[l\cn[f�nb_l[js�

ch]fo^_�m_^[ncih�[h^�f_nb[las(�jifsjb[ac[(�jifsolc[�[h^�jifs^cjmc[�$KP+K?%(�q_cabn�a[ch(�

[n[rc[�[h^�\_b[pciol[f�]b[ha_m�mo]b�[m�bsj_l_r]cn[\cfcns�[h^�l_mnf_mmh_mm�$N]bq[lnt)�

Kilm]b_�8D�4<%� -5417�=liqh�-5447�Ki^_ff� -552%*� Ob_m_�[^p_lm_�mcahm�[l_�gil_�]iggih�c`�

m_log�jbvhi\[l\cn[f�]ih]_hnl[ncihm�[l_�bcab*� Jnb_l�jin_hnc[f�[^p_lm_�_``_]nm�ch]fo^_�

_f_p[n_^�b_j[nc]�_htsg_�[]ncpcnc_m(�b_j[ninirc]cns(�\fii^�^sm]l[mc[m�mo]b�[m�h_onlij_hc[�

[h^�nblig\i]snij_hc[(�[h^�^_]l_[m_^�m_log�nbslirch_�]ih]_hnl[ncihm�$?[sl_ff)C[ln�8D�4<%�

-55-7�=f[]e\olh�8D�4<%� -5547�E[]i\m� -5547�B[mecff�8D�4<%� -5557�B[mecff�8D�4<%� .,,1%*

<�l[l_�\on�cgjiln[hn�jli\f_g�qcnb�]blihc]�jbvhi\[l\cn[f�nb_l[js�cm�nb_�

^_p_fijg_hn�i`�nif_l[h]_�ni�nb_�^loa*� @``_]ncp_h_mm�cm�fimn�_p_h�qcnb�m_log�

]ih]_hnl[ncihm�ch�nb_�l_jiln_^�nb_l[j_onc]�l[ha_*� Oif_l[h]_�][h�[lcm_�[m�[�l_mofn�i`�[fn_l_^�

^loa�nl[hmjiln�[]limm�nb_�\fii^)\l[ch�\[llc_l�[h^�^iqh)l_aof[ncih�i`�jbvhi\[l\cn[f�

l_]_jnilm�ch�nb_�\l[ch�[m�[�l_mofn�i`�]blihc]�_rjimol_�$B[s�8D�4<%� -54/%*� <hinb_l�jli\f_g�

ch�jb_hi\[l\cn[f)nl_[n_^�^iam�cm�nb[n�qcnb�ncg_(�jbsmc][f�^_j_h^_h]_�ih�jbvhi\[l\cn[f�

^_p_fijm(�[h^�qcnb^l[q[f�m_ctol_m�][h�i]]ol�c`�m_log�jbvhi\[l\cn[f�]ih]_hnl[ncihm�

^_]fch_�l[jc^fs�$B[s�8D�4<%� -54/%*
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-*3*-*1�BZeVididm^X^in

Jh_�i`�nb_�gimn�m_lciom�[^p_lm_�_``_]nm�[mmi]c[n_^�qcnb�jbvhi\[l\cn[f�nb_l[js�ch�

^iam�cm�fcp_l�`[cfol_�$?[sl_ff)C[ln�8D�4<%� -55-7�B[mecff�.,,-%%*� <fnbioab�l_f[ncp_fs�

oh]iggih(�b_j[ninirc]cns�cm�gil_�jli\[\f_�ch�^iam�nb[n�b[p_�_cnb_l�bcab�m_log�^loa�

]ih]_hnl[ncihm�$:-1.�jgif+G�il�/1�ja+gf%�il�ch�^iam�nb[n�b[p_�\__h�l_]_cpcha�nb_�^loa�

`il�m_p_l[f�s_[lm�$?[sl_ff)C[ln�8D�4<%� -55-%*� Rcnb�fcp_l�^cm_[m_(�[]ncpcnc_m�i`�nb_�b_j[nc]�

_htsg_m�[fe[fch_�jbimjb[n[m_�$<GK%(�[f[hch_�[gchinl[hm`_l[m_�$<GO%�[h^�[mj[ln[n_�

[gchinl[hm`_l[m_�$<NO%�ch]l_[m_(�[h^�ch]l_[m_^�m_log�\cf_�[]c^�]ih]_hnl[ncihm�g[s�

l_mofn�c`�fcp_l�`oh]ncih�cm�^_]l_[m_^*� <m�fcp_l�`oh]ncih�^_n_lcil[n_m�`olnb_l�[h^�`c\limcm�

i]]olm(�^_]l_[m_m�ch�m_log�[f\ogch(�ol_[(�afo]im_�[h^�]bif_mn_lif�]ih]_hnl[ncihm�][h�

i]]ol�$$?[sl_ff)C[ln�8D�4<%� -55-7�B[mecff�.,,-7�B[mecff�8D�4<%� .,,07�B[mecff�8D�4<%� .,,1%*�

<ff�^iam�l_]_cpcha�jbvhi\[l\cn[f�nb_l[js�mbiof^�b[p_�m_log�^loa�]ih]_hnl[ncihm�

gihcnil_^�_p_ls�2)-.�gihnbm�ni�_hmol_�nb[n�[^_ko[n_�m_log�]ih]_hnl[ncihm�[l_�

g[chn[ch_^�omcha�nb_�fiq_mn�jimmc\f_�^im_*� C_j[nc]�_htsg_�[]ncpcnc_m�[m�q_ff�[m�\cf_�[]c^�

]ih]_hnl[ncihm�mbiof^�[fmi�\_�gihcnil_^�ni�^_n_]n�nb_�jimmc\f_�^_p_fijg_hn�i`�fcp_l�

^cm_[m_*

-*3*-*2�>gj\�CciZgVXi^dch

Kbvhi\[l\cn[f�b[m�nb_�][j[]cns�ni�ch^o]_�b_j[nc]�gc]limig[f�_htsg_�[]ncpcns(�

nbom�ch]l_[mcha�nb_�fcp_l�g_n[\ifcmg�i`�mig_�^loam�[h^�bilgih_m�$Bl__hf__�8D�4<%� -534%*�

Obcm�_htsg_�ch^o]ncih�[jj_[lm�ni�\_�l_f[n_^�ni�^im[a_(�g[s�n[e_�q__em�ni�gihnbm�ni�

i]]ol(�[h^�g[s�b[jj_h�[`n_l�_p_ls�mo\m_ko_hn�ch]l_[m_�ch�^im_�$=iinb_� -554%*� =s�

ch^o]cha�b_j[nc]�_htsg_m(�jbvhi\[l\cn[f�ch]l_[m_m�cnm�iqh�l[n_�i`�]f_[l[h]_*� Obcm�l_mofnm�

ch�^_]l_[m_m�ch�m_log�jbvhi\[l\cn[f�]ih]_hnl[ncihm�^_mjcn_�hi�^im[a_�]b[ha_�ch�j[nc_hnm
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ih�fiha)n_lg�nb_l[js*� Dh�^iam(�_htsg_�ch^o]ncih�^o_�ni�jbvhi\[l\cn[f�nb_l[js�^_]l_[m_m�

nb_�m_log�]ih]_hnl[ncihm�[h^�b[f`)fcp_m�i`�inb_l�^loam�mo]b�[m�]ilnc]imn_lic^m(�

]s]fimjilch_(�^c]iog[lif(�^cacnirch(�^cfnc[t_g(�^irs]s]fch_(�`_f\[g[n_(�cnl[]ih[tif_(�

g_nlihc^[tif_(�jb_hsf\on[tih_(�kochc^ch_(�m_f_acfch_(�nb_ijbsffch_�[h^�q[l`[lch�$=iinb_�

8D�4<%� -552%*� @hb[h]_^�]f_[l[h]_�i`�bilgih_m�ch]fo^cha�[h^lia_hm(�_mnlia_hm(�nbslic^�

bilgih_m�[h^�[^l_hi]ilnc][f�[h^�jlia_mn[ncih[f�mn_lic^m�[fmi�i]]olm�qcnb�jbvhi\[l\cn[f�

nb_l[js�$=iinb_�8D�4<%� -5527�B[mecff�8D�4<%� -555%*� >ihp_lm_fs(�^loam�nb[n�chbc\cn�b_j[nc]�

gc]limig[f�_htsg_�[]ncpcns�mo]b�[m�]bfil[gjb_hc]if�[h^�n_nl[]s]fch_m�g[s�chbc\cn�

jbvhi\[l\cn[f�g_n[\ifcmg�[h^�f_[^�ni�nirc]cns�$?iqfcha�-5507�Ki^_ff� -554%*

-*3*-*3�?[[^XVXn

Kbvhi\[l\cn[f�b[m�[�bcab�_``c][]s�l[n_�$2,!�ni�4,!%�qb_h�m_log�]ih]_hnl[ncihm�

[l_�g[chn[ch_^�qcnbch�nb_�nb_l[j_onc]�l[ha_�$A[g\[]b�-5407�N]bq[lnt)Kilm]b_�8D�4<%�

-5417�Hilnih�8D�4<%� -5447�K[l_hn� -5447�=_e_lmes�8D�4<%� -553%*� Dh�ih_�]fchc][f�nlc[f�

]igj[lcha�nb_�nb_l[j_onc]�_``c][]s�i`�jbvhi\[l\cn[f�ni�nb[n�i`�jlcgc^ih_(�4,!�i`�nb_�

jb_hi\[l\cn[f)nl_[n_^�^iam�b[^�[n�f_[mn�[�1,!�l_^o]ncih�ch�m_ctol_�`l_ko_h]s(�[h^�0,!�

\_][g_�m_ctol_�`l__�`il�[�gchcgog�i`�2�gihnbm�$N]bq[lnt)Kilm]b_�8D�4<%� -541%*

-*3*.� JdiVhh^jb�<gdb^YZ

Kin[mmcog�\ligc^_�b[m�[�fiha�bcmnils�[m�[�nb_l[j_onc]�[a_hn�^[ncha�\[]e�ni�nb_�

-4,,m�qb_h�cn�q[m�om_^�\inb�[m�[h�[hnc]ihpofm[hn�[h^�[�m_^[ncp_�ch�bog[h�g_^c]ch_�

$Alc_^f[h^_l�-542%*� Dh�-413(�Ncl�>b[lf_m�Gi]i]e�_``_]ncp_fs�om_^�F=l�ni�nl_[n�_jcf_jms�ch�

bog[hm(�[h^�`il�nb_�`iffiqcha�b[f`)]_hnols�F=l�q[m�]ihmc^_l_^�nb_�^loa�i`�]bic]_�`il�

bog[h�_jcf_jnc]�j[nc_hnm�$Gi]i]e�-4137�K_[l]_�.,,.%*� =_][om_�i`�[�p[lc_ns�i`
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h_olifiac][f�[h^�inb_l�mc^_�_``_]nm�[mmi]c[n_^�qcnb�F=l�nl_[ng_hn(� cnm�om[a_�^__l_[m_^�ch�

nb_�_[lfs� -5,,m�[m�h_q�f_mm�m_^[ncha�[hnc_ihpofm[hnm�\_][g_�[p[cf[\f_�$Ki^_ff�8D�4<%� -5507�

O[e[s[h[ac�8D�4<%� .,,.%*� Oi^[s�F=l�nb_l[js�ch�bog[hm�cm�l_mnlc]n_^�g[chfs�ni�nbim_�qcnb�

l_`l[_nils�m_ctol_m�il�nbim_�qcnb�nihc])]fihc_�m_ctol_m�$Nn_chbi``�8D�4<%� -55.7�Ms[h�8D�4<%�

-5557�O[e[s[h[ac�8D�4<%�.,,.%*

Kin[mmcog�\ligc^_�b[m�\__h�om_^�ch�p_n_lch[ls�g_^c_ch_�mch]_�nb_�_[lfs�-5,,m�

qb_h�nb_l_�q[m�[�al_[n�^_[f�i`�l_m_[l]b�ih�\ligc^_�nb_l[js�ch�f[\il[nils�[hcg[fm(�

ch]fo^cha�^iam�$Ki^_ff�8D�4<%� -550%*� Dh�nb_� -54,m(�N]bq[lnt)Kilm_b_�l_ech^f_^�nb_�chn_l_mn�

ch�\ligc^_�nb_l[js�`il�][hch_�_jcf_jms�\s�chp_mnca[ncha�nb_�g_lcnm�i`�F=l�[m�[h�[^^cncih[f�

nb_l[js�ni�jbvhi\[l\cn[f�ch�^iam�qcnb�l_`l[]nils�_jcf_jms�$N_bq[lnt)Kilm]b_�-542%*�

Kin[mmcog�\ligc^_�cm�[fmi�om_^�ch�jf[]_�i`�jbvhi\[l\cn[f�ch�^iam�qcnb�fcp_l�^cm_[m_(�

\_][om_�cn�cm�hin�g_n[\ifct_^�ch�nb_�fcp_l�[h^�cm�hin�l_jiln_^�ni�][om_�fcp_l�^cm_[m_�$H[l]b�

8D�4<%� .,,.%*� ?o_�ni�nb_�lcme�i`�b_j[ninirc]cns�[mmi]c[n_^�qcnb�jbvhi\[l\cn[f�nb_l[js(�ch�

nb_�f[mn�`_q�s_[lm�F=l�b[m�\__h�]ihmc^_l_^�nb_�^loa�i`�̀ clmn�_bic]_�\s�g[hs�p_n_lch[lc[hm�

`il�nb_�nl_[ng_hn�i`�_[hch_�_jcf_jms*� >oll_hnfs�nb_l_�[l_�hi�jo\fcmb_^�mno^c_m�

^i_og_hncha�_cnb_l�nb_�m[`_ns�il�_``c][]s�i`�omcha�nbcm�^loa�[m�[�gihinb_l[js*

-*3*.*-� GZX]Vc^hb�d[�;Xi^dc

<f\_lnihc�`clmn�^_m]lc\_^�biq�F=l�]iohn_l[]nm�nb_�_``_]nm�i`�mncgof[ncih�ni�nb_�

ginil�]iln_r�ch�^iam�$Ki^_ff�8D�4<%� -550%*� Dh�gc]_(�\ligc^_�b[m�\__h�mbiqh�ni�jl_p_hn�

m_ctol_m�ch^o]_^�\s�j_hnsf_h_n_nl[tif(�[h^�ni�ch]l_[m_�nb_�m_ctol_�nbl_mbif^�$Bl_q_f�8D�4<%�

-5107�H_c_leil^�8D�4<%�.,,,%*� Ob_�[hnc]ihpofm[hn�[]ncpcns�i`�\ligc^_�[jj_[lm�ni�\_�

]ill_f[n_^�qcnb�jf[mg[�]ih]_hnl[ncih�$Bl_q_f�8D�4<%� -5107�Notoec�8D�4<%� -550%*� =ligc^_�

[]]ogof[n_m�chnl[]_ffof[lfs�ch�h_olihm�[h^�[jj_[lm�ni�j[mmcp_fs�]limm�B<=<)[_ncp[n_^
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h_olih[f�]bfilc^_�]b[hh_fm�gil_�l_[^cfs�nb[h�]bfilc^_�^o_�ni�cnm�mg[ff_l�bs^l[n_^�

^c[g_n_l�$=ilg[hh�8D�4<%� -543%*� Obcm�ch`for�i`�\ligc^_�jin_hnc[n_m�nb_�_``_]n�i`�nb_�

chbc\cnils�h_olinl[hmgcnn_l�B<=<�\s�bsj_ljif[lctcha�nb_�h_olih[f�g_g\l[h_�[h^�

mo\m_ko_hnfs�mn[\cfctcha�cn�[a[chmn�_r]cn[nils�chjon�$Notoec�8D�4<%� -550(�H_c_leil^�8D�4<%�

.,,,%*� Kin[mmcog�\ligc^_�b[m�\__h�mbiqh�ni�[]n�msh_lacmnc][ffs�qcnb�jbvhi\[l\cn[f�[h^�

inb_l�\[l\cnol[n_m�ni�_``_]ncp_fs�ch]l_[m_�nb_�m_ctol_�nbl_mbif^�$Rii^\ols�8D�4<%� -54.%*

-*3*.*.� GZiVWda^hb�VcY�J]VgbVXd`^cZi^Xh

Dh�^iam(�j_[e�[\miljncih�i`�il[ffs�[^gchcmn_l_^�F=l�`lig�nb_�a[mnlichn_mnch[f�nl[]n�

i]]olm�[`n_l�5,�gchon_m�$Q[h?se_�8D�4<%� -5/-%�[h^�cm�]igjf_n_fs�^cmnlc\on_^�[`n_l�.�biolm�

$Q[h?se_�_`�[+*� -5/-7�R_cl�_n[+*� -5/57�H[l]b�_`�[+*� .,,.%*� >ih]_hnl[ncihm�i`�\ligc^_�

ch�nb_�]_l_\limjch[f�`foc^�[l_�al_[n_mn�.�biolm�[`n_l�il[f�chn[e_�$Ol_j[hc_l�8D�4<%� -551[7�

H[l]b�8D�4<%� .,,.%�[h^�g_[h�\ci[p[cf[bcfcns�i`�\ligc^_�cm�_mncg[n_^�ni�\_�02!�ch�^iam�

$Ol_j[hc_l�8D�4<%� -551[%*� ?cmnlc\oncih�i`�\ligc^_�ch�nb_�\i^s�cm�mcgcf[l�ni�nb[n�i`�

]bfilc^_*� Ob_�pifog_�i`�̂ cmnlc\oncih�i`�\ligc^_�cm�_mncg[n_^�ni�\_�nb[n�i`�nb_�

_rnl[]_ffof[l�`foc^�mj[]_�$,*/�G+ea%(�[h^�\ligc^_�cm�]ih]_hnl[n_^�ch�\i^s�`foc^m�ch]fo^cha�

m[fcp[(�mq_[n�[h^�a[mnlc]�doc]_m�$R[ff[]_�8D�4<%� -5/57�Ol_j[hc_l�-551%*

Kin[mmcog�\ligc^_�^i_m�hin�oh^_lai�b_j[nc]�g_n[\ifcmg�[h^�cm�hin�bioh^�ni�

jf[mg[�jlin_chm�$Nil_g[le�-52,%*� Dhmn_[^(�\ligc^_�cm�mo\d_]n�ni�`cfnl[ncih�\s�nb_�

afig_lofom�[h^�nb[n�hin�l_[\mil\_^�cm�_r]l_n_^�oh]b[ha_^�$H[l]b�8D�4<%�.,,.%*� <`n_l�

afig_lof[l�`cfnl[ncih(�\ligc^_�oh^_lai_m�_rn_hmcp_�l_h[f�no\of[l�l_[\miljncih�ch�

]igj_ncncih�qcnb�]bfilc^_�$Rif`�8D�4<%� -51,%*� Obcm�_rn_hmcp_�l_[\miljncih�l_mofnm�ch�[h�

ohomo[ffs�fiha�_fcgch[ncih�b[f`)fc`_�i`�F=l�i`�[jjlircg[n_fs�.0�^[sm�$?iqfcha�-550%*�

=_][om_�i`�nbcm�_rn_h^_^�_fcgch[ncih�b[f`)fc`_(�mn_[^s�mn[n_�m_log�\ligc^_�]ih]_hnl[ncihm

-5
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[l_�hin�l_[]b_^�`il�/)0�gihnbm�il�ohncf�0)1�_fcgch[ncih�b[f`)fcp_m�b[p_�j[mm_^�$=iinb_�

-5547�=_l_h^n�.,,/%*� Dh�mjcn_�i`�nbcm(�[n�nsjc][f�g[chn_h[h]_�^im_m(�mig_�^iam�qcff�b[p_�

m_log�\ligc^_�]ih]_hnl[ncihm�_hn_l�nb_�nb_l[j_onc]�l[ha_�q_ff�\_`il_�mn_[^s�mn[n_�m_log�

]ih]_hnl[ncihm�[l_�[]bc_p_^*

=ligc^_�l_jf[]_m�mig_�i`�nb_�]bfilc^_�ch�nb_�jf[mg[�[h^�_fm_qb_l_�ch�nb_�\i^s�

mo]b�nb[n�nb_�mog�i`�nb_�nqi�[hcihm�l_g[chm�]ihmn[hn�$Ki^_ff�8D�4<%� -550%*� Ccab�]bfilc^_�

chn[e_�[]]_f_l[n_m�nb_�olch[ls�_fcgch[ncih�i`�\ligc^_(�l_mofncha�ch�^_]l_[m_^�_``c][]s�

$?iqfcha�-555%*� Q_ls�fiq�]bfilc^_�^c_nm�g[s�chmn_[^�l_mofn�ch�_r]_mmcp_fs�bcab�jf[mg[�

\ligc^_�]ih]_hnl[ncihm(�][omcha�nirc]imcm�$G[haf_s�8D�4<%� -514%*� >ihm_ko_hnfs(�]bfilc^_�

chn[e_�mbiof^�\_�]fim_fs�]ihnliff_^�ch�j[nc_hnm�l_]_cpcha�\ligc^_�nb_l[js*

-*3*.*/� >dh^c\

Ob_�l_]igg_h^_^�g[chn_h[h]_�^im[a_�i`�F=l�cm� -,)/,�ga+ea�=D?�KJ�il�j_l�

l_]nog(�il�/,)2,�ga+ea�ih]_�^[cfs(�qcnb�[�nsjc][f�mn[lncha�^im[a_�i`�-1�ga+ea�=D?*� Ob_�

g[ch�l_[mih�`il�nqc]_�^[cfs�[^gchcmnl[ncih�cm�ni�l_^o]_�a[mnlc]�cllcn[ncih�[h^�pigcncha�

][om_^�\s�cha_mncih�i`�f[la_�[giohnm�i`�nb_�\ligc^_�m[fn�$=iinb_� -5547�>b[h^f_l�.,,1%*�

B[mnlc]�ojm_n�g[s�[fmi�\_�gchcgct_^�\s�acpcha�nb_�^loa�qcnb�`ii^�$Ol_j[hc_l� -5517�

=iinb_� -5547�?iqfcha�-5557�>b[h^f_l�.,,1%*

Ob_�nb_l[j_onc]�l[ha_�om_^�[n�nb_�<nf[hnc]�Q_n_lch[ls�>iff_a_�?c[ahimnc]�N_lpc]_m�

f[\il[nils�`il�m_log�\ligc^_�]ih]_hnl[ncih�cm� -.*1)/3*1�ggif+-�$-)/�ga+gf%�`il�F=l�

gihinb_l[js�$Ol_j[hc_l�-5537�Ol_j[hc_l�8D�4<%� -5547�Ms[h�8D�4<%� -5557�K_[l]_�.,,.%*�

Nig_�^iam�g[s�l_kocl_�mn_[^s�mn[n_�m_log�]ih]_hnl[ncihm�bcab_l�nb[h�nbcm�`il�[^_ko[n_�

m_ctol_�]ihnlif*� N_log�\ligc^_�]ih]_hnl[ncihm�][h�p[ls�qc^_fs�[giha�^iam�ih�nb_�m[g_�

^im[a_�l_acg_*� Ail�nbcm�l_[mih(�^im_�[^domng_hnm�mbiof^�\_�\[m_^�ih�m_log�^loa

.,
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]ih]_hnl[ncih�[h^�ch^cpc^o[f�^ia�]fchc][f�l_mjihm_�$=_[l^mf_s�8D�4<%� -54/7�N]bq[lnt)�

Kilm]b_�8D�4<%� -541%*� N_log�\ligc^_�]ih]_hnl[ncihm�mbiof^�\_�gihcnil_^�[`n_l�

[jjlircg[n_fs� -*1�gihnbm�i`�nb_l[js(�nb_h�[a[ch�[n�`iol�gihnbm(�[h^�[`n_l�nb[n�_p_ls�2)-.�

gihnbm(�il�qb_h_p_l�m_ctol_�_ihnlif�cm�ch[^_ko[n_�il�cffh_mm�i]]olm�$?iqfcha�-5507�

?iqfcha�-5557�Obig[m�.,,,%*

?iam�qcnb�m_p_l_�il�`l_ko_hn�m_ctol_�_jcmi^_m�g[s�l_kocl_�[�fi[^cha�^im_�ni�

^_]l_[m_�nb_�ncg_�cn�n[e_m�ni�l_[]b�nb_l[j_onc]�F=l�m_log�]ih]_hnl[ncihm�$Ol_j[hc_l

-553%*� <�nsjc][f�fi[^cha�^im_�l_acg_h�cm�ni�acp_�2,�ga+ea�KJ�=D?�`il�1�^[sm(�nb_h�

^__l_[m_�ni�nb_�g[chn_h[h__�^im_�i`�-1�ga+ea�KJ�=D?*� Njl_[^cha�nb_�fi[^cha�^im_�ip_l�

1�^[sm�m_lp_m�ni�^_]l_[m_�nb_�[mmi]c[n_^�[^p_lm_�_``__nm*� <hinb_l�q[s�ni�acp_�[�fi[^cha�

^im_�i`�F=l�cm�ni�[^gchcmn_l�0,,�ni�2,,�ga+ea�KJ�^cpc^_^�chni�0�^im_m�ip_l�[�.0)biol�

j_lci^(�`iffiq_^�\s�[�l_aof[l�g[chn_h[h]_�^im_�nb_�h_rn�^[s�$Ncmmih�-553%*� Kin[mmcog�

\ligc^_�m_log�]ih]_hnl[ncihm�mbiof^�\_�_p[fo[n_^�[m�miih�[m�nb_�fi[^cha�^im_�cm�

]igjf_n_*

-*3*.*0� ;YkZghZ�?[[ZXih

<m�qcnb�jbvhi\[l\cn[f(�F=l�nb_l[js�cm�[mmi]c[n_^�qcnb�[�hog\_l�i`�[^p_lm_�

_``_]nm(�_mj_]c[ffs�[n�bcab_l�m_log�_ih]_hnl[ncihm*� H[hs�i`�nb_m_�[^p_lm_�_``_]nm�[l_�

^im_)^_j_h^_hn�[h^�ch]fo^_�KP+K?(�q_cabn�a[ch(�pigcncha(�[hil_rc[(�m_^[ncih�[h^�

f_nb[las(�bch^�fcg\�[n[rc[(�jlolcnc]�mech�l[mb_m(�bsj_le_l[nimcm�i`�nb_�h[m[f�jf[hog�[h^�

j[^m(�[h^�\_b[pciol[f�]b[ha_m�mo]b�[m�bsj_l[]ncpcns(�[hrc_ns�[h^�[aal_mmcih�$Ki^_ff�8D�4<%�

-55/7�Ol_j[hc_l�-5517�=iinb_�-5537�Ncmmih�-5537�Ol_j[hc_l�-5537�=iinb_�-5547�Ki^_ff

-554%*� M_mifoncih�il�l_^o]ncih�i`�g[hs�[^p_lm_�mcahm�i`n_h�i]]olm�[`n_l�m_p_l[f�q__em�i`�

nb_l[js�ih]_�nb_�^ia�\__ig_m�[]]omnig_^�ni�nb_�^loa*� Rb_h�m_log�\ligc^_

.-
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]ih]_hnl[ncihm�_r]__^�nb_�nb_l[j_onc]�l[ha_(�\ligc^_�nirc]imcm�$\ligcmg%�][h�i]]ol�

$?iqfcha�-550%*� Ncahm�i`�\ligcmg�ch]fo^_�mnojil(�]ig[(�ch[\cfcns�ni�q[fe(�m_p_l_�

^cmilc_hn[ncih(�^_fclcog(�_lsnb_g[niom�^_lg[ncncm(�]ihdoh]ncpcncm(�h[om_[�[h^�[hil_rc[�

$Tibh�8D�4<%� -55.7�Ic]bifm�8D�4<%� -552%*� Ol_[ng_hn�i`�nbcm�nirc]imcm�cm�[cg_^�[n�_hb[h]cha�

nb_�l_h[f�_r]l_ncih�i`�\ligc^_7� cn�cm�omo[ffs�[]bc_p_^�\s�DQ�[^gchcmnl[ncih�i`�mi^cog�

]bfilc^_�mifoncih(�[m�nb_�]bfilc^_�qcff�]igj_n_�qcnb�nb_�\ligc^_�`il�l_h[f�l_)ojn[e_�

$Ki^_ff�8D�4<%� -5507�Ol_j[hc_l�-5517�Ki^_ff� -554%*

-*3*.*1�>gj\�CciZgVXi^dch

?col_nc]m�mo]b�[m�`olim_gc^_�qcff�ch]l_[m_�nb_�_r]l_ncih�i`�\ligc^_�[h^�l_mofn�ch�[�

^_]l_[m_^�jf[mg[�]ih]_hnl[ncih�i`�\ligc^_�f_[^cha�ni�^_]l_[m_^�m_ctol_�]ihnlif�$Ailh_s�

.,,2%*� >ih]oll_hn�[^gchcmnl[ncih�i`�inb_l�m_^[ncha�^loam�g[s�l_mofn�ch�[^^cncih[f�

m_^[ncih�$Ailh_s�.,,2%*

-*3*.*2�?[[^XVXn

Ob_�_``c][]s�i`�F=l�[m�[�gihinb_l[js�ch�][hch_�_jcf_jms�b[m�hin�\__h�

_mn[\fcmb_^*� Oi�^[n_(�hi�mno^c_m�b[p_�\__h�jo\fcmb_^�nb[n�_p[fo[n_�nb_�_``c][]s�i`�fiha�

n_lg�F=l�gihinb_l[js*� Jhfs�ih_�[\mnl[]n�b[m�\__h�jl_m_hn_^�nb[n�[^^l_mm_m�nbcm�mo\d_]n�

\s�]igj[lcha�jbvhi\[l\cn[f�[h^�F=l�gihinb_l[jc_m�$=iinb_�8D�4<%�.,,.%*� Ob_�[onbilm�

`ioh^�\inb�^loam�ni�\_�[]]_jn[\f_�`il�gihinb_l[js�i`�][hch_�c^cij[nbc]�_jcf_jms(�

[fnbioab�nb_l_�q[m�[�bcab_l�jl_p[f_h]_�i`�pigcncha�ch�nb_�F=l)nl_[n_^�^iam*� Ob_�][om_�

i`�pigcncha�q[m�hin�^_n_lgch_^(�[h^�m_log�[gsf[m_�[h^�fcj[m_�]ih]_hnl[ncihm�q_l_�hin�

mcahc`c][hnfs�^c``_l_hn�\_nq__h�nb_�nqi�^loa�aliojm*� Jnb_l�mcahm�i`�j[h]l_[ncncm�q_l_�hin�

_pc^_hn*� ?o_�ni�fcgcn[ncihm�ch�nb_�mno^s�^_mcah(�ch]fo^cha�nb_�mg[ff�m[gjf_�mct_�[h^�mbiln�

mno^s�j_lci^(�]ih]fomcihm�^l[qh�`lig�nbcm�mno^s�mbiof^�\_�chn_ljl_n_^�][onciomfs*

..
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-*3*/� =dbW^cVi^dc�M]ZgVen

Ob_l_�b[p_�\__h�m_p_l[f�mno^c_m�chp_mnca[ncha�nb_�_``c][]s�i`�F=l�[m�[h�[^^cncih[f�

^loa�`il�]ig\ch[ncih�nb_l[js�qcnb�jbvhi\[l\cn[f�$N]bq[lnt)Kilm]b_�8D�4 <� -55-7�Ki^_ff�8D�

4 <� -55/7�Ol_j[hc_l�8D�4 <� -554%*� >ig\ch[ncih�nb_l[js�cm�ch^c][n_^�qb_h�nb_�hog\_l�[h^�

m_p_lcns�i`�m_ctol_m�b[m�l_g[ch_^�oh]b[ha_^�`il�[n�f_[mn�/�gihnbm�qbcf_�l_]_cpcha�

jbvhi\[l\cn[f�gihinb_l[js�^_mjcn_�m_log�]ih]_hnl[ncihm�[n�nb_�ojj_l�_h^�i`�nb_�

nb_l[j_onc]�l[ha_(�il�qb_h�nb_l_�cm�_pc^_h]_�i`�b_j[ninirc]cns�il�inb_l�oh[]]_jn[\f_�

[^p_lm_�_``_]nm�$?iqfcha�-550%*� Dh�mig_�^iam(�jbvhi\[l\cn[f�g[s�\_�al[^o[ffs�

^cm]ihncho_^�ih]_�\ligc^_�]ih]_hnl[ncihm�l_[]b�nb_l[j_onc]�f_p_fm�$Ol_j[hc_l�8D�4 <

-554%*� Jjncg[f�m_log�]ih]_hnl[ncihm�i`�F=l�[h^�jbvhi\[l\cn[f�ch�]ig\ch[ncih�nb_l[js�

[l_�-.*1)/-*/�ggif+-�$-*,).*1�ga+gf%�`il�F=l(�[h^�oj�ni� -,5�jgif+-�$.1�ja+gf%�`il�

jbvhi\[l\cn[f*� M_jilnm�i`�j_l]_hn[a_�l_^o]ncih�ch�nb_�`l_ko_h]s�i`�m_ctol_�_jcmi^_m�ch�

^iam�l_]_cpcha�\inb�F=l�[h^�jbvhi\[l\cn[f�[l_�kocn_�p[lc_^�[h^�l[ha_�`lig�1/)4/!�

$K_[l]_� -55,7�Ki^_ff�8D�4 <� -55/7�Ol_j[hc_l�8D�4 <� -554%*� N_p_l[f�mno^c_m�b[p_�l_jiln_^�

nb[n�.-).2!�i`�nl_[n_^�^iam�\_][g_�m_ctol_)`l__�`iffiqcha�nb_�[^^cncih�i`�F=l�ni�

jbvhi\[l\cn[f�nb_l[js�$N]bq[lnt)Kilm]b_�8D�4 <� -55-7�Ki^_ff�8D�4 <� -55/%*

-*4�LijYn�IW_ZXi^kZh

Ob_�ip_l[ff�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�cgjlip_�nb_�ko[fcns�i`�fc`_�i`�_jcf_jnc]�

^iam�\s�^_n_lgchcha�qb_nb_l�jbvhi\[l\cn[f�il�F=l�cm�nb_�\_nn_l�[hnc]ihpofm[hn�`il�

nl_[ng_hn�i`�̂ iam�qcnb�c^cij[nbc]�_jcf_jms*� Oi�[]bc_p_�nbcm�ai[f(�[�]fchc][f�nlc[f�q[m�

]ih^o]n_^�]igj[lcha�nb_�m[`_ns�[h^�_``c][]s�i`�F=l�gihinb_l[js�ni�nb[n�i`

./
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jbvhi\[l\cn[f�gihinb_l[js�ch�]fc_hn)iqh_^�_jcf_jnc]�j_n�^iam�^olcha�nb_cl�`clmn�s_[l�i`�

[hnc]ihpofm[hn�nb_l[js*� Ob_�`iffiqcha�[l_�nb_�mj_]c`c]�[cgm�i`�nb_�mno^s6

-%� Oi�^_n_lgch_�nb_�jl_p[f_h]_�[h^�ncg_�i`�ihm_n�i`�[^p_lm_�_``_]nm�[mmi]c[n_^�

qcnb�F=l�[h^�jbvhi\[l\cn[f�gihinb_l[jc_m�^olcha�nb_�chnc[f�s_[l�i`�nl_[ng_hn*

.%� Oi�^_n_lgch_�lcme�`[]nilm�mo]b�[m�[a_(�\l__^(�m_r(�^loa�^im[a_(�[h^�m_log�

^loa�]ih]_hnl[ncih�nb[n�g[s�jf[s�[�lif_�ch�nb_�^_p_fijg_hn�i`�[^p_lm_�_``_]nm�

qcnb�_cnb_l�^loa*

/%� Oi�^_n_lgch_�c`�F=l�gihinb_l[js�cm�[m�_``_]ncp_�[n�]ihnliffcha�m_ctol_m�[m�cm�

jbvhi\[l\cn[f�nb_l[js�^olcha�nb_�`clmn�s_[l�i`�nl_[ng_hn*

0%� Oi�^_n_lgch_�c`�F=l�il�jbvhi\[l\cn[f�gihinb_l[js�cm�m[`_l�qcnb�f_mm�m_lciom�

[^p_lm_�_``_]nm�`il�nb_�`clmn�s_[l�i`�nl_[ng_hn*

N_p_l[f�[h]cff[ls�mno^c_m�q_l_�j_l`ilg_^�nb[n�]igjfcg_hn_^�nb_�jlcg[ls�mno^s*�

Ob_�[cgm�i`�nb_m_�[h]cff[ls�mno^c_m�q_l_�[m�`iffiqm6

1%� Oi�_p[fo[n_�nb_�j_l`ilg[h]_�i`�nb_�[mm[s�om_^�ni�g_[mol_�m_log�F=l�

]ih]_hnl[ncih�[n�nb_�<nf[hnc]�Q_n_lch[ls�>iff_a_*

2%� Oi�]igj[l_�][hch_�j[h]l_[nc]�fcj[m_�cggohil_[]ncpcns�$]KGD%�p[fo_m�ip_l�

ncg_�ch�^iam�nl_[n_^�qcnb�jbvhi\[l\cn[f�il�F=l�ni�^_n_lgch_�c`�nb_l_�cm�mojjiln�

`il�j[h]l_[ncncm�[mmi]c[n_^�qcnb�_cnb_l�gihinb_l[js*

3%� Oi�^_n_lgch_�nb_�mn[\cfcns�i`�m_log�nbslirch_�$O0%�]ih]_hnl[ncih�qb_h�mnil_^�

[n�).,�}>�[h^�)4,�}>*� Obcm�q[m�^ih_�ni�m__�c`�m_log�O0�[mm[sm�]iof^�\_�

j_l`ilg_^�ih�`lit_h�\[he_^�][hch_�m_log�m[gjf_m�ni�]igj[l_�nb_�_``_]nm�i`�

jbvhi\[l\cn[f�[h^�F=l�gihinb_l[jc_m�ih�nbslic^�`oh]ncih*

.0
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.*-�LijYn�JdejaVi^dc

Ob_�mno^s�q[m�][llc_^�ion�[]]il^cha�ni�nb_�aoc^_fch_m�i`�nb_�>[h[^c[h�>ioh]cf�ih�

<hcg[f�>[l_�[h^�q[m�[jjlip_^�\s�nb_�<hcg[f�>[l_�>iggcnn__�i`�nb_�Phcp_lmcns�i`�

Klch]_�@^q[l^�Dmf[h^*� =_nq__h�J]ni\_l�.,,0�[h^�H[l]b�.,,2(�p_n_lch[lc[hm�`lig�.-�

jl[]nc]_m�ch�<nf[hnc]�>[h[^[�[h^�`lig�nb_�<nf[hnc]�Q_n_lch[ls�>iff_a_�$<T>%�Q_n_lch[ls�

O_[]bcha�Cimjcn[f�l_]locn_^�2/�]fc_hn)iqh_^�^iam�qcnb�c^cij[nbc]�_jcf_jms�`il�nb_�mno^s*�

=_`il_�_hlifg_hn(�_[]b�^ia�b[^�ni�g__n�[ff�mno^s�l_kocl_g_hnm*� Rcnb�nb_�_r]_jncih�i`�

nb_cl�_jcf_jms(�^iam�q_l_�^__g_^�b_[fnbs�[m�^_n_lgch_^�\s�[�]igjf_n_�bcmnils(�jbsmc][f�

_r[gch[ncih(�[h^�l_mofnm�`lig�[�m_log�\ci]b_gc][f�jli`cf_�[h^�]igjf_n_�\fii^�]iohn�

$>=>%*� Klcil�ni�nb_�mno^s(�^iam�gomn�hin�b[p_�b[^�[hs�jl_pciom�[hnc]ihpofm[hn�nb_l[js(�

[h^�nb_cl�`clmn�m_ctol_�_jcmi^_�gomn�b[p_�i]]oll_^�\_nq__h�nb_�[a_m�i`�4�gihnbm�ni�2�

s_[lm*� Ob_m_�[a_�\ioh^[lc_m�q_l_�]bim_h�ni�b_fj�_fcgch[n_�nb_�jimmc\cfcns�i`�]ih^cncihm�

inb_l�nb[h�_jcf_jms�[m�nb_�][om_�i`�nb_�m_ctol_m*� Ach[ffs(�[]]_jn[h]_�chni�nb_�mno^s�q[m�

ihfs�al[hn_^�ni�nbim_�^iam�nb[n�q_l_�hin�l_]_cpcha�[hs�inb_l�g[dil�nb_l[j_onc]�^loam(�

qcnb�nb_�_r]_jncih�i`�̀ f_[�[h^�b_[lnqilg�jl_p_hn[ncp_�g_^c][ncihm*� >lcn_lc[�`il�l_gip[f�

`lig�nb_�mno^s�ch]fo^_^6� ch]ihmcmn_hn�[^gchcmnl[ncih�i`�[hnc]ihpofm[hnm�\s�nb_�iqh_l(�

chcnc[ncih�i`�[hs�inb_l�g[dil�nb_l[j_onc]�^loam�`il�ohl_f[n_^�]ih^cncihm(�^_p_fijg_hn�i`�

inb_l�]ih]oll_hn�\on�ohl_f[n_^�g[dil�^cm_[m_�il�chdols(�^_p_fijg_hn�i`�chnif_l[\f_�

[^p_lm_�_``_]nm�`lig�nb_�[hnc]ihpofm[hnm(�[h^�ch[^_ko[n_�m_ctol_�]ihnlif�^_mjcn_�m_log�

^loa�]ih]_hnl[ncihm�[n�il�[\ip_�nb_�ojj_l�_h^�i`�nb_�nb_l[j_onc]�l[ha_*� M_gip[f�i`�nb_
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^ia�q[m�^_]c^_^�\s�nb_�jlcg[ls�chp_mnca[nil�ch�]ihdoh]ncih�qcnb�nb_�jlcg[ls�][l_�

p_n_lch[lc[h*

<ff�p_n_lch[lc[hm�[h^�^ia�iqh_lm�q_l_�acp_h�ch`ilg[ncih�[\ion�^loa�`ilgof[ncih(�

mnil[a_(�^imcha(�nb_l[j_onc]�l[ha_�[h^�[^p_lm_�_``_]nm�`il�jbvhi\[l\cn[f�[h^�F=l�$m__�

<jj_h^cr�?%*� Jqh_lm�nb_h�_f_]n_^�qb_nb_l�il�hin�ni�b[p_�nb_cl�^ia�l[h^igfs�[mmcah_^�

ni�[�nl_[ng_hn�alioj*� Jqh_lm�i`�13�^iam�$5,*1!%�_f_]n_^�l[h^ig�[mmcahg_hn�i`�nl_[g_hn�

alioj7�iqh_lm�i`�2�^iam�$5*1!%�]bim_�ni�b[p_�nb_cl�j_n�jf[]_^�chni�[�mj_]c`c]�nl_[ng_hn�

alioj*� Acp_�i`�nb_m_�iqh_lm�mj_]c`c][ffs�]bim_�jbvhi\[l\cn[f(�[h^�-� iqh_l�mj_]c`c][ffs�

]bim_�F=l*�Ob_l_�q[m�hi�^_`chcha�]b[l[]n_lcmnc]�]iggih�ni�nb_�^iam�nb[n�q_l_�hih)

l[h^igct_^*� Ob_�`ch[f�hog\_l�i`�̂ iam�_hliff_^�ch�nb_�F=l�nl_[ng_hn�alioj�q[m�//�^iam7�

nb_�`ch[f�hog\_l�i`�̂ iam�_hliff_^�ch�nb_�jbvhi\[l\cn[f�nl_[ng_hn�alioj�q[m�/,�^iam*�

=_][om_�i`�nb_�m_lciom�h[nol_�i`�m_ctol_m(�cn�q[m�oh_nbc][f�ni�qcnbbif^�nl_[ng_hn(�[h^�[m�[�

l_mofn�nb_l_�q[m�hi�jf[]_\i�alioj*

Ob_�]fchc][f�nlc[f�q[m�hin�\fch^_^�\_][om_�cn�q[m�`oh^_^�\s�nb_�<nf[hnc]�Q_n_lch[ls�

>iff_a_�Ncl�E[g_m�?ohh�<hcg[f�R_f`[l_�>_hnl_*� <ff�mno^s�mo\d_]nm�ch�mno^c_m�`oh^_^�\s�

nbcm�ila[hct[ncih�gomn�\_�nl_[n_^�_nbc][ffs�[h^�[m�]fchc][f�j[nc_hnm*� <m�[�l_mofn(�[ff�i`�nb_�

^iam�_hliff_^�ch�nb_�mno^s�l_kocl_^�nb_l[j_onc]�^loa�gihcnilcha�\[m_^�ih�l_mjihm_�ni�

nl_[ng_hn�[h^�m_log�^loa�]ih]_hnl[ncih*

K_n�iqh_lm�mcah_^�ch`ilg_^�]fc_hn�]ihm_hn�^i]og_hnm�nb[n�`offs�_rjf[ch_^�[ff�

[hnc]cj[n_^�\_h_`cnm�[h^�lcmem�i`�nb_�[hnc]ihpofm[hn�l_acg_h�$m__�<jj_h^cr�?%*�

Q_n_lch[lc[hm�^cmj_hm_^�jbvhi\[l\cn[f�`lig�_cnb_l�nb_cl�iqh�bimjcn[f�jb[lg[]c_m�il�pc[�

jl_m]lcjncih�ni�bog[h�jb[lg[]c_m*� <m�jin[mmcog�\ligc^_�cm�hin�]igg_l]c[ffs�[p[cf[\f_(�

nbcm�^loa�q[m�]igjioh^_^�[n�nb_�<�Q>�jb[lg[]s�ni�_hmol_�]ihmcmn_hn�ko[fcns*
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.*.� LijYn�>Zh^\c

@[]b�^ia�b[^�[�nin[f�i`�0�m]b_^of_^�p_n_lch[ls�i``c]_�pcmcnm*� Ob_m_�q_l_�

m]b_^of_^�[n�Ocg_�,�$\_`il_�nb_�chcnc[ncih�i`�nb_l[js%(�[h^�[`n_l�-(�0�[h^�-.�gihnbm�i`�

nl_[ng_hn*� <n�_[]b�i`�nb_�p_n_lch[ls�pcmcnm(�nb_�p_n_lch[lc[h�[h^�^ia�iqh_l�]igjf_n_^�[�

ko_mncihh[cl_�]ih]_lhcha�nb_�^iaàm�l_mjihm_�ni�nb_�g_^c][ncih(�[h^�l_jiln_^�[hs�]b[ha_m�

ch�g_^c][f�nl_[ng_hn(�m_ctol_�`l_ko_h]s�[h^�m_p_lcns(�[h^�[^p_lm_�_``_]nm�i\m_lp_^�mch]_�

nb_�f[mn�_p[fo[ncih�$m__�<jj_h^cr�?%*� N_ctol_�`l_ko_h]s�q[m�][f]of[n_^�[m�nb_�[p_l[a_�

hog\_l�i`�m_ctol_�_jcmi^_m�ch�-�gihnb(�[h^�m_ctol_�m_p_lcns�q[m�al[^_^�\s�[�]ogof[ncp_�

jichnm�msmn_g�\[m_^�ih�l_mofnm�i`�nb_� ám_ctol_�]b[l[]n_lct[ncihà� m_]ncih�i`�nb_�iqh_l)�

]igjf_n_^�ko_mncihh[cl_m�$m__�<jj_h^cr�>%*� Jh_�jichn�q[m�m]il_^�c`�nb_�^ia�

_rj_lc_h]_^�gofncjf_�m_ctol_�_jcmi^_m(�fimn�]ihm]ciomh_mm�il�fimn�olch_�il�\iq_f�]ihnlif�

^olcha�nb_�m_ctol_*� Rcnb�l_mj_]n�ni�m_ctol_�f_hanb(� -�jichn�q[m�m]il_^�c`�nb_�m_ctol_�

_jcmi^_�q[m�f_mm�nb[h�-�gchon_(�.�jichnm�`il�m_ctol_m�f[mncha�-)/�gchon_m(�/�jichnm�`il�

m_ctol_m�/)1�gchon_m�ch�f_hanb(�[h^�0�jichnm�`il�m_ctol_m�f[mncha�gil_�nb[h�1�gchon_m*�

Oin[f�m_ctol_�m_p_lcns�m]il_m�q_l_�][f]of[n_^�\s�n[ffscha�jichnm�`il�_[]b�^ia(�[h^�l[ha_^�

`lig�,)0�$^iam�qcnb�m]il_m�al_[n_l�nb[h�0�q_l_�acp_h�[�nin[f�m]il_�i`�0%*� N_ctol_�m_p_lcns�

q[m�]f[mmc`c_^�[]]il^cha�ni�nb_�`iffiqcha�][n_ailct[ncih�i`�nin[f�m_ctol_�m_p_lcns�m]il_m6�

,9hi�m_ctol_�_jcmi^_(� f9gcf^(�.9gi^_l[n_(�/9m_p_l_�[h^�09p_ls�m_p_l_*

<�jbsmc][f�_r[gch[ncih�q[m�j_l`ilg_^(�[h^�\fii^�q[m�]iff_]n_^�[h^�m_hn�ni�nb_�

<�Q>�?c[ahimnc]�N_lpc]_m�f[\il[nils�qb_l_�[�m_log�\ci]b_gc][f�jli`cf_�$mi^cog(�

jin[mmcog(�mi^cog*)jin[mmcog�l[nci(�]bfilc^_(�][f]cog(�jbimjbilom(�ol_[(�]l_[nchch_(�

afo]im_(�]bif_mn_lif(�nin[f�\cfclo\ch(�[gsf[m_(�[fe[fch_�jbimjb[n[m_(�]l_[nch_�ech[m_(�

[mj[ln[n_�[gchinl[hm`_l[m_(�[f[hch_�[gchinl[hm`_l[m_(�a[gg[)afon[gsf�nl[hmj_jnc^[m_(
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nin[f�jlin_ch(�[f\ogch(�afi\ofch(�[f\ogch6afi\ofch�l[nci(�fcj[m_(�[h^�mil\[n_�

^_bs^lia_h[m_%(�>=>�[h^�m_log�^loa�]ih]_hnl[ncih�g_[mol_g_hn�q_l_�j_l`ilg_^*�

Jqh_lm�q_l_�l_ko_mn_^�ni�`[mn�nb_cl�^iam�4)-.�biolm�jlcil�ni�\fii^�]iff_]ncih(�[h^�

m[gjf_m�q_l_�^l[qh�4)-.�biolm�[`n_l�nb_�f[mn�^loa�^im_*� N_log�m_j[l[nil�no\_m�q_l_�hin�

om_^�\_][om_�nb_�a_f�ch�nb_m_�no\_m�[fn_lm�nb_�jbvhi\[l\cn[f�]ih]_hnl[ncih�ch�m_log�

$=iinb_�8D�4<%� -552%*�N_p_l_fs�b_gifst_^�il�fcj_gc_�m[gjf_m�q_l_�l_d_]n_^�[h^�l_j_[n�

m[gjf_m�q_l_�i\n[ch_^*� N_log�\ci]b_gc][f�jli`cf_m(�>=>�[h[fsm_m(�[h^�m_log�

jbvhi\[l\cn[f�]ih]_hnl[ncih�^_n_lgch[ncihm�q_l_�j_l`ilg_^�ih�[h�[onig[n_^�]b_gcmnls�

[h[fst_l�$Ccn[]bc�5-3(�=i_blcha_l�H[hhb_cg�>ilj(�Dh^c[h[jifcm(�DI%*� N_log�F=l�

]ih]_hnl[ncih�[h[fsm_m�q_l_�][llc_^�ion�omcha�nb_�KCH�.0,�jC+cih�g_n_l�cih)m_f_]ncp_�

_f_]nli^_�$M[^cig_n_l�>ij_hb[a_h(�Rcffc_b)N]bc_`\[bh(�B_lg[hs%�$m__�<jj_h^cr�<%*� Dh�

[^^cncih�ni�nb_�0�p_n_lch[ls�pcmcnm(�nb_�p_n_lch[lc[h�jbih_^�nb_�^ia�iqh_l�[`n_l�

[jjlircg[n_fs�4�gihnbm�i`�nl_[ng_hn�ni�_hmol_�nb[n�nb_�^ia�q[m�hin�b[pcha�[hs�g[dil�

jli\f_gm*� <hinb_l�ko_mncihh[cl_�mcgcf[l�ch�]ihn_hn�[h^�`ilg[n�ni�nb_�ih_�om_^�`il�nb_�

i``c]_�pcmcnm�q[m�]igjf_n_^�[h^�`[r_^�ni�nb_�chp_mnca[nilm*� @jc^_gcifiac][f�^[n[�i\n[ch_^�

`il�_[]b�^ia�ch]fo^_^�\l__^(�[a_(�m_r(�q_cabn(�^im_�i`�[hnc]ihpofm[hn�^loa(�g_^c][f�

bcmnils(�bcmnilc_m�i`�jl_pciom�cffh_mm_m�il�^loa�_rjimol_m(�^_n[cf_^�m_ctol_�bcmnilc_m�

$ch]fo^cha�^_m]lcjncihm�i`�m_ctol_m(�^ol[ncih(�m_p_lcns(�`l_ko_h]s%(�[h^�]ih]oll_hn�

g_^c][ncihm*

Dh�[^^cncih�ni�nb_�0�m]b_^of_^�p_n_lch[ls�_r[gch[ncihm(�iqh_lm�q_l_�chmnlo]n_^�ni�

]ihn[]n�nb_cl�p_n_lch[lc[h�cgg_^c[n_fs�c`�[hs�jli\f_gm�[lim_�`il�[h�[^^cncih[f�

_r[gch[ncih�[h^�[hs�h_]_mm[ls�^c[ahimnc]�n_mnm�ni�^_n_lgch_�c`�nb_�jli\f_g�q[m�l_f[n_^�ni
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nb_�[hnc]ihpofm[hn�^loa*� Rb_h�[�^ia�b[^�ch[^_ko[n_�m_ctol_�]ihnlif(�^im[a_�[fn_l[ncihm�

q_l_�l_]igg_h^_^�\s�nb_�jlcg[ls�chp_mnca[nil�\[m_^�ih�m_log�^loa�]ih]_hnl[ncihm*

.*/� LiVi^hi^XVa�;cVanh^h

<ff�mn[ncmnc][f�[h[fsmcm�q[m�j_l`ilg_^�omcha�Nn[n[�5*.�mi`nq[l_�$Nn[n[(�>iff_a_�

Nn[ncih(�O_r[m%*� H[hh)Rbcnh_s�n_mnm�q_l_�om_^�ni�]igj[l_�nb_�mcah[fg_hn�p[lc[\f_m�i`�

[a_�[h^�q_cabn�\_nq__h�jbvhi\[l\cn[f�[h^�F=l�nl_[ng_hn�aliojm*� >bc)mko[l_^�[h[fsmcm�

q[m�om_^�ni�]igj[l_�nb_�^c``_l_h]_m�ch�a_h^_l�^cmnlc\oncih�\_nq__h�nb_�nqi�^loa�aliojm(�

[h^�_cnb_l�Acmb_làm�_r[]n�n_mn�il�>bc)mko[l_^�[h[fsmcm�q[m�om_^�`il�]igj[lcmih�i`�nb_�

\l__^�^cmnlc\oncihm*� Nn[ncmnc][f�mcahc`c][h]_�q[m�^_`ch_^�[m�K8,*,1*

Ail�[ff�]ihnchoiom�ion]ig_m(�ch]fo^cha�\ci]b_gc][f�[h^�>=>�j[l[g_n_lm(�nqi)�

m[gjf_�n)n_mnm�q_l_�j_l`ilg_^�ni�]igj[l_�p[fo_m�\_nq__h�^loa�aliojm�[n�Ocg_�,�[h^�

_[]b�mno^s�l_]b_]e*� Ail�p[lc[\f_m�nb[n�^c^�hin�g__n�nb_�[mmogjncih�i`�hilg[fcns�l_kocl_^�

`il�nb_�n)n_mn(�[�hih)j[l[g_nlc]�H[hh)Rbcnh_s�n_mn�q[m�om_^�chmn_[^*� Dh�[^^cncih(�nb_�

p[lc[\f_m�i`�]bfilc^_(�[gsf[m_(�fcj[m_(�[fe[fch_�jbimjb[n[m_(�[f[hch_�[gchinl[hm`_l[m_�[h^�

[mj[ln[n_�[gchinl[hm`_l[m_�q_l_�[h[fst_^�omcha�fch_[l�gcr_^�gi^_fm�qcnb�l[h^ig�^ia�

_``_]nm�qcnb�mcahc`c][h]_�^_`ch_^�[m�K8,*,1*� Ob_�^loam�q_l_�]igj[l_^�\s�[h�[p_l[a_�

_``_]n�[]limm�gihnbm�-(�0�[h^�-.(�ojih�^_gihmnl[ncih�nb[n�nb_�^loa�\s�ncg_�chn_l[]ncih�

q[m�hih)mcahc`c][hn*� Ail�[ff�^c]binigiom�ion]ig_m�qcnb�nb_�jl_m_h]_�il�[\m_h__�$,+-%�i`�

[^p_lm_�_``_]nm�ch]fo^cha�f_nb[las(�KP+K?(�jifsjb[ac[(�[hil_rc[(�[n[rc[(�bsj_l[]ncpcns(�

[aal_mmcih(�pigcncha(�mech�jli\f_gm(�ch[jjlijlc[n_�^_`_][ncih(�]fchc][f�j[h]l_[ncncm(�[h^�

[\hilg[f�m_log�\ci]b_gc][f�[h^�>=>�p[fo_m(�_cnb_l�>bc)mko[l_^�il�Acmb_làm�_r[]n�n_mn�

q_l_�om_^*� Ob_m_�n_mnm�_igj[l_^�nb_�jlijilncih�i`�̂ iam�qcnb�[^p_lm_�_``_]nm�ch�\inb�^loa�

aliojm�[n�_[]b�m]b_^of_^�p_n_lch[ls�pcmcn*� Ob_�]bic]_�\_nq__h�>bc)mko[l_^�il�Acmb_làm
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_r[]n�n_mn�q[m�^_n_lgch_^�\s�nb_�_rj_]n_^�hog\_l�i`�̂ iam�qcnb�nb_�[^p_lm_�_``_]n�ch�_[]b�

alioj�[n�_[]b�ncg_�jichn*� D`�nbcm�hog\_l�q[m�f_mm�nb[h�1(�Acmb_làm�_r[]n�n_mn�q[m�]bim_h�

ip_l�>bc)mko[l_^�[h[fsmcm*� Ail�mn[ncmnc][f�[h[fsm_m�i`�[^p_lm_�_``_]nm(�\ci]b_gc][f�

j[l[g_n_lm�[h^�>=>�^[n[�[h[fst_^�[n�m_j[l[n_�ncg_�jichnm(�[�=ih`_llihc�]ill_]ncih�q[m�

_gjfis_^�ni�[]]iohn�`il�nb_�/�^c``_l_hn�ncg_�jichnm�mno^c_^�[`n_l�chcnc[ncih�i`�nb_�^loa*�

Ob_�=ih`_llihc�]ill_]ncih�l_kocl_^�[�K)p[fo_�i`�,*,-3�ni�c^_hnc`s�mn[ncmnc][f�mcahc`c][h]_�

\_nq__h�F=l�[h^�jbvhi\[l\cn[f�nl_[ng_hn�aliojm�`il�nb_m_�j[l[g_n_lm*

Dh�[^^cncih�ni�mn[ncmnc][f�[h[fsm_m�[n�_[]b�ncg_�jichn(�nb_�jlijilncihm�i`�[^p_lm_�

_``_]nm�ip_l�nb_�_hncl_�s_[l�i`�nb_�mno^s�q_l_�]igj[l_^�\_nq__h�nb_�nqi�^loa�aliojm(�

[a[ch�omcha�_cnb_l�>bc)mko[l_^�il�Acmb_làm�_r[]n�n_mn*� Nn[ncmnc][f�mcahc`c][h]_�q[m�^_`ch_^�

[m�K8,*,1*

Oi�^_n_lgch_�c`�nb_l_�q[m�[hs�[mmi]c[ncih�\_nq__h�nb_�jl_m_h]_�i`�[^p_lm_�_``_]nm�

[h^�jimmc\f_�lcme�`[]nilm�ch]fo^cha�[ff�i`�nb_�mcah[fg_hn�p[lc[\f_m�[h^�nb_�p[lc[\f_m�i`�

^loa�^im[a_(�m_log�^loa�]ih]_hnl[ncih�[h^�f_hanb�i`�nb_l[js(�fiacmnc]�l_al_mmcih�gi^_fm�

qcnb�l[h^ig�^ia�_``_]nm�q_l_�\ocfn*� Mcme�`[]nil�p[lc[\f_m�q_l_�_hn_l_^�chni�nb_�l[h^ig�
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\ci]b_gcmnls�p[lc[\f_m�i`�]bfilc^_(�[gsf[m_(� fcj[m_(�[fe[fch_�jbimjb[n[m_(�[f[hch_�
[gchinl[hm`_l[m_�[h^�[mj[ln[n_�[gchinl[hm`_l[m_*
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/*/� LZ^ojgZ�@gZfjZcXn

Klcil�ni�chcnc[ncih�i`�[hnc]ihpofm[hn�nb_l[js�$Ocg_�,%(�m_ctol_�`l_ko_h]c_m�ch�

jbvhi\[l\cn[f�[h^�F=l�nl_[ng_hn�aliojm�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�$m__�Acaol_� -%*�

<`n_l�ih_�gihnb�i`�̂ loa�nb_l[js(�jb_hi\[l\cn[f)nl_[n_^�^iam�b[^�mcahc`c][hnfs�`_q_l�

m_ctol_m�nb[h�^iam�ch�nb_�F=l�alioj�$m__�Acaol_�-%*� N_ctol_�`l_ko_h]c_m�\_nq__h�\inb�

^loa�aliojm�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�[n�0(�4�[h^�-.�gihnbm�i`�nb_l[js*� N_ctol_�

`l_ko_h]s�q[m�mcahc`c][hnfs�fiq_l�[n�0(�4�[h^�-.�gihnbm�i`�nb_l[js�]igj[l_^�ni�\_`il_�

nb_�mn[ln�i`�nb_l[js�`il�\inb�^loam*� M_mofnm�i`�l[h^ig�_``_]nm�Kicmmih�l_al_mmcih�i`�

m_ctol_�`l_ko_h]s�ip_l�ncg_�mbiq_^�[h�ip_l[ff�bcab_l�m_ctol_�`l_ko_h_s�qcnb�F=l�

nb_l[js�]igj[l_^�ni�jbvhi\[l\cn[f�nb_l[js(�[h^�^_]l_[m_^�m_ctol_�`l_ko_h]s�qcnb�

ch]l_[m_^�ncg_�i`�̂ loa�nb_l[js�ch�\inb�^loa�aliojm�$m__�O[\f_�1%*
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/*0� LZ^ojgZ�LZkZg^in

<n�Ocg_�,(�m_ctol_�m_p_lcns�\_nq__h�^iam�ch�nb_�jbvhi\[l\cn[f�[h^�F=l�nl_[ng_hn�aliojm�

q[m�hin�mcahc`c][hnfs�^c``_l_hn�$m__�Acaol_�.%*� <`n_l�ih_�gihnb�i`�̂ loa�nb_l[js(�

jb_hi\[l\cn[f)nl_[n_^�^iam�b[^�mcahc`c][hnfs�f_mm�m_p_l_�m_ctol_m�nb[h�^iam�l_]_cpcha�F=l�

$m__�Acaol_�.%*� N_ctol_�m_p_lcns�q[m�hin�mcahc`c][hnfs�^c``_l_hn�\_nq__h�\inb�^loa�aliojm�

[n�0(�4�[h^�-.�gihnbm�i`�nl_[ng_hn*� N_ctol_�m_p_lcns�q[m�mcahc`c][hnfs�fiq_l�[n�0(�4�[h^�

-.�gihnbm�i`�nb_l[js�]igj[l_^�ni�\_`il_�nb_�mn[ln�i`�_cnb_l�^loa*� M_mofnm�i`�l[h^ig�

_``_]nm�Kicmmih�l_al_mmcih�i`�m_ctol_�m_p_lcns�ip_l�ncg_�mbiq_^�[h�ip_l[ff�bcab_l�m_ctol_�

m_p_lcns�ch�nb_�F=l�alioj�]igj[l_^�ni�nb_�jbvhi\[l\cn[f�alioj(�[h^�^_]l_[m_^�m_ctol_�

m_p_lcns�qcnb�ch]l_[m_^�ncg_�i`�̂ loa�nb_l[js�ch�\inb�aliojm�$m__�O[\f_�1%*
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&9mcahc`c_[hn�[n�K8,*,1�`il�jbvhi\[l\cn[f�pm*�F=l�nl_[ng_hn*�  �) �mcahc`c][hn�[n�K8,*,1�[m�
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M_]b_]e� �$gihnbm%

@^\jgZ�.*�N_ctol_�m_p_lcns�$,9hi�m_ctol_(� -)gcf^(�.9gi^_l[n_(�/9m_p_l_(�09p_ls�m_p_l_%�
`il�jbvhi\[l\cn[f�[h^�F=l�[n�,(� -(�0(�4�[h^�-.�gihnbm�i`�nb_l[js*� &9mcahc`c][hn�[n�K8,*,1�
`il�jbvhi\[l\cn[f�pm*�F=l�aliojm*�  �9�mcahc`c][hn�[n�K8,*,1�[m�]igj[l_^�ni�m_p_lcns�jlcil�
ni�nl_[ng_hn*
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`lig�Kicmmih�l_al_mmcih*
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/*1� ;YkZghZ�?[[ZXih

Ob_l_�q[m�[�mcahc`c][hnfs�bcab_l�jlijilncih�i`�f_nb[lac]�^iam�ch�nb_�F=l�nl_[ng_hn�

alioj�]igj[l_^�ni�nb_�jbvhi\[l\cn[f�nl_[ng_hn�alioj�[`n_l�0�[h^�-.�gihnbm�i`�̂ loa�

nb_l[js�$m__�O[\f_�2%*� Ob_�jl_p[f_h]_�i`�f_nb[las�\_`il_�nb_�mn[ln�i`�nb_l[js(�[m�q_ff�[m�

[n�-�gihnb�i`�nl_[ng_hn�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�\_nq__h�nb_�^loa�aliojm*� Ob_�

^c``_l_h]_�ch�nb_�hog\_l�i`�̂ iam�nb[n�\_][g_�f_nb[lac]�ip_l�nb_�_hncl_�s_[l�i`�nb_�mno^s�

q[m�mn[ncmnc][ffs�mcahc`c][hn�$K9,*,/%�\_nq__h�nb_�jbvhi\[l\cn[f�[h^�F=l�aliojm�$m__�

O[\f_�3%*

<n�-.�gihnbm�i`�̂ loa�nb_l[js�nb_l_�q[m�[�mcahc`c][hnfs�bcab_l�jlijilncih�i`�

bsj_l[]ncp_�^iam�ch�nb_�F=l�nl_[ng_hn�alioj�]igj[l_^�ni�nb_�jbvhi\[l\cn[f�nl_[ng_hn�

alioj�$m__�O[\f_�2%*

Ob_�jl_p[f_h]_�i`�KP+K?(�jifsjb[ac[(�[hil_rc[(�[aal_mmcih(�[n[rc[(�mech�jli\f_gm�

$^ls�mech(�jlolcnom(�bsj_le_l[nimcm�i`�h[m[f�jf[hog%(�pigcncha(�j[h]l_[ncncm(�[h^�

ch[jjlijlc[n_�^_`_][ncih�$^_`_][ncih�ch�nb_�biom_%�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�

\_nq__h�jbvhi\[l\cn[f�[h^�F=l)nl_[n_^�^iam�[n�[hs�i`�nb_�mno^s�l_]b_]em(�il�ip_l�nb_�

_hncl_�s_[l�i`�nb_�mno^s�$m__�O[\f_m�2�[h^�3%*� <fnbioab�hin�mn[ncmnc][ffs�mcahc`c][hn(�nb_�

jl_p[f_h]_�i`�KP+K?(�[aal_mmcih(�pigcncha(�j[h]l_[ncncm(�[h^�ch[jjlijlc[n_�^_`_][ncih�

q[m�bcab_l�ch�nb_�F=l)nl_[n_^�^iam�[n�_[]b�mno^s�l_]b_]e�[m�q_ff�[m�ip_l�nb_�_hncl_�s_[l*�

?olcha�nb_�s_[l�i`�nb_�mno^s(�nb_�jlijilncih�i`�̂ iam�qcnb�ch[jjlijlc[n_�^_`_][ncih�q[m�

p_ls�]fim_�ni�\_cha�mcahc`c][hnfs�bcab_l�$K9,*,10%�ch�nb_�F=l�nl_[ng_hn�alioj�]igj[l_^�

ni�nb_�jbvhi\[l\cn[f�nl_[ng_hn�alioj*� Jp_l�nb_�_hncl_�s_[l(�jbvhi\[l\cn[f�nl_[ng_hn
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l_mofn_^�ch�[�bcab_l�jlijilncih�i`�[hil_rc]�^iam(�[h^�nb_�jlijilncih�i`�[n[rc]�^iam�q[m�

_ko[f�ch�\inb�̂ loa�aliojm�$m__�O[\f_�3%*

Ob_�jlijilncih�i` �̂ iam�qcnb�ch]l_[m_^�<GK�[]ncpcns�q[m�mcahc`c][hnfs�bcab_l�ch�

nb_�jb_hi\[l\cn[f)nl_[n_^�^iam�ip_l�nb_�_hncl_�s_[l�[`n_l�nb_�mngn�i ` �̂ loa�nb_l[js�$m__�

O[\f_�3%*� Dh�nb_�jbvhi\[l\cn[f�nl_[ng_hn�alioj(�.,!�i`�̂ iam�^_p_fij_^�ch]l_[m_^�<GK�

[]ncpcnc_m�al_[n_l�nb[h�nqc]_�nb_�ojj_l�fcgcn�i `�nb_�hilg[f�l_`_l_h]_�chn_lp[f(�]igj[l_^�ni�

ihfs�/!�i`�F=l)nl_[n_^�^iam*

Ii�mcahc`c][hn�[mmi]c[ncihm�q_l_�`ioh^�\_nq__h�mcah[fg_hn�p[lc[\f_m(�^loa�

^im[a_(�m_log�̂ loa�]ih]_hnl[ncih�[h^�^ol[ncih�i `�nb_l[js(�[h^�[hs�i `�nb_�[^p_lm_�_``_]nm�

`il�_cnb_l�^loa*

0/
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/*1*-� ;cV[nh^h�d[�JVi^Zci�KZbdkVa�@gdb�LijYn

Ob_�jlijilncih�i` �̂ iam�nb[n�q_l_�l_gip_^�`lig�nb_�mno^s�^o_�ni�chnif_l[\f_�

[^p_lm_�_``_]nm�q[m�mcahc`c][hnfs�bcab_l�ch�nb_�F=l)nl_[n_^�^iam�nb[h�nb_�jb_hi\[l\cn[f)�

nl_[n_^�^iam�$m__�O[\f_�4%*� ?olcha�nb_�s_[l(�.3!�i`�̂ iam�ch�nb_�F=l�alioj�q_l_�l_gip_^�

`lig�nb_�mno^s(�qb_l_[m�[ff�^iam�ch�nb_�jbvhi\[l\cn[f�nl_[ng_hn�alioj�]igjf_n_^�nb_�s_[l*�

M_[mihm� l̀:l�l_gip[f�i ` �̂ iam�`lig�nb_�mno^s�q_l_�j[h]l_[ncncm�$/�^iam%(�ch[jjlijlc[n_�

^_`_][ncih�$/�^iam%(�f_nb[las�$-�^ia%(�mech�jli\f_gm�$.�^iam%�[h^�jiil�b[cl]i[n�$-�^ia%*�

Ob_�hog\_l�i ` �̂ iam�nb[n�q_l_�l_gip_^�`lig�nb_�mno^s�^o_�ni�jiil�m_ctol_�]ihnlif�q[m�

hin�mcahc`c][hnfs�^c``xlw|n�\_nq__h�nb_�nqi�^loa�aliojm�$m__�O[\f_�4%*� <fnbioab�hin�

mn[ncmnc][ffs�mcahc`c][hn(�g_^c[h�m_ctol_�`l_ko_h]s�[h^�m_ctol_�m_p_lcns�m]il_m�q_l_�bcab_l�

ch�nb_�F=l�alioj�]igj[l_^�ni�nb_�jbvhi\[l\cn[f�alioj�$m__�O[\f_�4%*

00
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/*2� =dggZaVi^dch�<ZilZZc�>gj\�>dhV\Z�VcY�LZgjb�>gj\�=dcXZcigVi^dc

Ob_�]illvf[ncihm�\_nq__h�jbvhi\[l\cn[f�̂ im[a_�[h^�m_log�jb_hi\X\cn[f�

]ih]_hnl[ncih�q_l_�mcahc`c][hn�[h^�bcab_l�nb[h�nb_�hihmcahc`c][hn�]ill_f[ncihm�\_nq__h�

F=l�^im[a_�[h^�m_log�F=l�]ih]_hnl[ncih�[n�0�[h^�-.�gihnbm�i `�nb_l[js�$m__�Acaol_�0%(

Ob_l_�q[m�[h�ch]l_[m_�ch�g_^c[h�jbvhi\[l\cn[f�^im[a_�ip_l�ncg_�ch�nb_�

jbvhi\[l\cn[f�nl_[ng_hn�alioj*� Obcm�ch]l_[m_�ch�^im[a_�q[m�u_]{gj[hc_^�\s�[h�ch]l_[m_�

ch�m_log�jbvhi\[l\cn[f�]ih]_hnl[ncih�\_nq__h�-�[h^�0�gihnbm�i`�nb_l[js(�\on�fcnnf_�

]b[ha_�ch�m_log�jbvhi\[l\cn[f�]ih]_hnl[ncih�\_nq__h�0�[h^�-.�gihnbm�i`�nb_l[js�$m__�

O[\f_�5%*� Ob_l_�q[m�[fmi�4>�ch]l_[m_�ch�g_^c[h�F=l�^im[a_�ip_l�ncg_�ch�nb_�F=l�

nl_[ng_hn�alioj*� Obcm�ch]l_[m_�ch�̂ im[a_�q[m�[]]igj[hc_^�\s�[h�ch]l_[m_�ch�m_log�F=l�

]ih]_hnl[ncih�\_nq__h�-�[h^�0�gihnbm�i`�nb_l[js(�\on�m_log�]ih]_hnl[ncihm�[n�0�[h^�-.�

gihnbm�i `�nb_l[js�q_l_�[jjlircg[n_fs�_ko[f�^_mjcn_�[h�[jjlircg[n_�1,!�ch]l_[m_�ch�

^im[a_�\_nq__h�nb_m_�nqi�ncg_�jichnm�$m__�O[\f_�5%*
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O[\f_�'%� Iog\_lm�i ` �̂ iam�nb[n�^_p_fij_^�^loa)l_f[n_^�[^p_lm_�_``_]nm�`il�jbvhi\[l\cn[f�
[h^�F=l�[n�,(� -(0�[h^�-.�gihnbm�i `�nb_l[js�$^iam�qcnb�[^p_lm_�_``_]nm�[n�ncg_�,�[l_�hin�
]iohn_^�[n�f[n_l�ncg_�jichnm%*� &9mcahH][hn�[n�K8,*,1*�Ö:.S�hilg[`)al_[n_l�nb[h�nqc]_�
nb_�ojj_l�fcgcn�i `�nb_�hilg[f�l_`_l_h]_�l[ha_�`il�nb_�_htsg_*
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_jcmi^_m�qb_h�]igj[l_^�ni�F=l)nl_[n_^�^iam*� Klcil�ni�nb_�chcnc[ncih�i`�̂ loa�nb_l[js(�nb_�

hog\_l�[h^�m_p_lcns�i`�m_ctol_�_jcmi^_m�q[m�hin�mcahc`c][hnfs�^c``_l_hn�\_nq__h�nb_�

nl_[ng_hn�aliojm*� Jh�[p_l[a_(�[`n_l�-�gihnb�i`�nb_l[js(�m_ctol_�`l_ko_h]s�ch�

jb_hi\[l\cn[f)nl_[n_^�^iam�q[m�b[f`�i`�nb[n�i`�F=l)nl_[n_^�^iam*� <`n_l�-�gihnb�i`�

nl_[ng_hn(�nb_�[p_l[a_�m_p_lcns�i`�m_ctol_m�`il�jb_hi\[l\cn[f)nl_[n_^�^iam�q[m�[fmi�

mcahc`c][hnfs�fiq_l�nb[h�ch�nb_�F=l)nl_[n_^�^iam*� N_ctol_�`c#_ko_h]s�[h^�m_p_lcns�q_l_�

mcahc`c][hnfs�fiq_l�nb[h�\[m_fch_�p[fo_m�[`n_l�0(�4�[h^�-.�gihnbm�`il�\inb�^loa�aliojm(�
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nl_[ng_hn�aliojm�[n�nb_m_�ncg_�jichnm�q[m�fce_fs�^o_�ni�l_gip[f�i`�̂ iam�nb[n�q_l_�hin�

l_mjih^cha�ni�nb_�^loam�\s�nb_m_�ncg_�jichnm*� <hinb_l�jin_hnc[f�_rjf[h[ncih�cm�nb[n�\s�

nb_m_�ncg_�jichnm�F=l�b[m�`offs�_kocfc\l[n_^(�nbom�jlipc^cha�g[rcgog�m_ctol_�]ihnlif*�

M_mofnm�i\n[ch_^�`lig�nb_�l[h^ig�_``_]nm�gi^_fm�om_^�ni�[h[fst_�m_ctol_�`l_ko_h]s�[h^�

m_p_lcns�^[n[�[]]iohn_^�`il�nb_�l_gip[f�i`�nb_m_�^iam(�[h^�^_gihmnl[n_^�nb[n�m_ctol_�
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]ihnlif�[n�nb_�-�gihnb�ncg_�jichn�cm�\_][om_�i`�nb_�mbiln_l�b[f`�fc`_�$0.)45�biolm%�i`�nbcm�

^loa�]igj[l_^�ni�F=l�$<f)O[b[h�8D�4<%� -5417�M[pcm�8D�4<%� -5457�K_^_lmifc�8D�4<%� -55/7
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[``_]nm*� Nig_�^iam�l_]_cpcha�F=l�qcff�b[p_�nb_l[j_onc]�]ih]_hnl[ncihm�i`�nb_�^loa�\_`il_�

mn_[^s)mn[n_�^sh[gc]m�[l_�l_[]b_^*� =_][om_�^loa�_``c][]s�cm�]ill_f[n_^�qcnb�m_log�^loa�

]ih]_hnl[ncih(�nbim_�^iam�ch�nb_�F=l�alioj�qbim_�m_log�^loa�]ih]_hnl[ncihm�b[p_�hin�

s_n�l_[]b_^�nb_l[j_onc]�f_p_fm�qcff�hin�b[p_�ijncg[f�m_ctol_�]ihnlif*� D`�fi[^cha�^im[a_m�i`�

F=l�b[^�\__h�acp_h�ni�nb_�F=l)nl_[n_^�^iam(�[�mcahc`c][hn�^c``_l_h]_�ch�m_ctol_�]ihnlif�[n�

nb_�-�gihnb�jichn�gcabn�hin�b[p_�\__h�m__h�\_nq__h�nb_�nqi�^loa�aliojm*

?iam�ch�nb_�F=l�alioj�_rj_lc_h]_^�gil_�^loa)l_f[n_^�[^p_lm_�_``_]nm�nb[h�nbim_�

ch�nb_�jbvhi\[l\cn[f�alioj*� G_nb[las�[h^�bsj_l[]ncpcns�q_l_�i\m_lp_^�ch�[�mcahc`c][hnfs�

bcab_l�jlijilncih�i`�̂ iam�ch�nb_�F=l�alioj*� <fnbioab�hin�mn[ncmnc][ffs�mcahc`c][hn(�inb_l�

[^p_lm_�_``_]nm�nb[n�q_l_�gil_�`l_ko_hnfs�l_]il^_^�ch�nb_�F=l�alioj�ch]fo^_^�mech�

jli\f_gm(�pigcncha(�j[h]l_[ncncm(�[h^�ch[jjlijlc[n_�^_`_][ncih*� Ob_�mno^s�^c^�hin�_rjim_�

[hs�mcah[fg_hn�p[lc[\f_m�mo]b�[m�[a_(�\l__^(�a_h^_l�il�q_cabn�nb[n�q_l_�lcme�`[]nilm�`il�

nb_m_�[^p_lm_�_``_]nm*� Dh�[^^cncih(�hi�mcahc`c][hn�[mmi]c[ncihm�q_l_�`ioh^�\_nq__h�

^_p_fijg_hn�i`�[^p_lm_�_``_]nm�[h^�^loa�^im[a_(�m_log�^loa�]ih]_hnl[ncih�[h^�^ol[ncih�

i`�nb_l[js*� @hlifg_hn�i`�[�al_[n_l�hog\_l�i`�̂ iam�ch�nb_�nlc[f�gcabn�il�gcabn�hin�b[p_
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l_p_[f_^�mo]b�]ill_f[ncihm*� H[hs�i`�nb_m_�[^p_lm_�_``_]nm�q_l_�m__h�miih�[`n_l�^loa�

chcnc[ncih�[h^�q_l_�l_jiln_^�[n�nb_� -�gihnb�mno^s�_p[fo[ncih(�qcnb�mig_�]ihnchocha�`il�

fiha_l�j_lci^m�i`�ncg_�[h^�l_jiln_^�[n�mo\m_ko_hn�_p[fo[ncihm*

Ob_�jlijilncih�i`�f_nb[lac]�^iam�q[m�bcab_l�ch�nb_�F=l�alioj*� Jp_l�nb_�]iolm_�i`�

nb_�mno^s(� -0�i`�.5�$04!%�^ia�iqh_lm�l_jiln_^�nb_cl�^iam�ni�\_�f_nb[lac]�`lig�nb_�

g_^c][ncih*� Obcm�f_nb[las�f[mn_^�`il�nb_�_hncl_�s_[l�`il�0�i`�nb_�F=l)nl_[n_^�^iam*� J`�nb_�

/,�^iam�ch�nb_�jbvhi\[l\cn[f�alioj(�ihfs�2�$.,!%�iqh_lm�l_jiln_^�nb_cl�^iam�ni�\_�

f_nb[lac]�^olcha�nb_�s_[l�i`�nb_�mno^s*� Acp_�i`�nb_m_�^iam�q_l_�f_nb[lac]�[`n_l�-�gihnb�i`�

jbvhi\[l\cn[f�nb_l[js*� Ob_�f_nb[las�l_mifp_^�\_`il_�nb_�0�gihnb�l_]b_]e�ch�[ff�\on�ih_�i`�

nb_m_�jbvhi\[l\cn[f�nl_[n_^�^iam*� <�jimmc\f_�_rjf[h[ncih�`il�nb_m_�`ch^cham�cm�nb[n�m_log�

jbvhi\[l\cn[f�]ih]_hnl[ncihm�g[s�b[p_�l_[]b_^�mn_[^s)mn[n_�[`n_l�-�gihnb�i`�nb_l[js�[h^�

mi�f_nb[las�g[s�\_�gil_�jlihioh]_^�[n�nbcm�ncg_�jichn*� Rcnb�ch]l_[m_^�^ol[ncih�i`�

jbvhi\[l\cn[f�nb_l[js(�^iam�g[s�\_]ig_�gil_�nif_l[hn�ni�nb_�^loa�\_][om_�i`�[fn_l_^�

^loa�nl[hmjiln�[]limm�nb_�\fii^)\l[ch�\[llc_l�[h^�^iqh)l_aof[ncih�i`�jbvhi\[l\cn[f�

l_]_jnilm�ch�nb_�\l[ch*� >ihm_ko_hnfs(�nb_�jl_p[f_h]_�i`�f_nb[las�[h^�inb_l�[^p_lm_�_``_]nm�

i`n_h�^_]l_[m_m*� Oif_l[h]_�ni�F=l�g[s�hin�\_�[m�i\pciom(�il�g[s�i]]ol�[`n_l�[�fiha_l�

^ol[ncih�i`�nb_l[js*

?olcha�nb_�]iolm_�i`�nb_�mno^s(�^iam�ch�\inb�^loa�aliojm�^_p_fij_^�jifsolc[�[h^�

jifs^cjmc[�$KP+K?%(�[m�q_ff�[m�jifsjb[ac[*� Ob_�jl_p[f_h]_�i`�nb_m_�[^p_lm_�_``_]nm�q[m�

hin�mcahc`c][hnfs�^c``_l_hn�\_nq__h�jbvhi\[l\cn[f�[h^�F=l)nl_[n_^�^iam*� Dh�\inb�^loa�

aliojm(�KP+K?�[h^�jifsjb[ac[�q_l_�l_jiln_^�[n�nb_� -�gihnb�l_]b_]e*� Ob_�jl_p[f_h]_�i`�

\inb�i`�nb_m_�[^p_lm_�_``_]nm�^cgchcmb_^�qcnb�ch]l_[m_^�ncg_�i`�̂ loa�nb_l[js*� Ail�^iam�ch
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nbcm�mno^s(�KP+K?�[h^�jifsjb[ac[�q_l_�jli\[\fs�^o_�ni�]_hnl[f�h_lpiom�msmn_g�_``_]nm�i`�

nb_�[hnc]ihpofm[hn�^loam*

Rbcf_�hin�mn[ncmnc][ffs�mcahc`c][hn(�nb_�jl_p[f_h]_�i`�pigcncha�[jj_[l_^�bcab_l�ch�

F=l)nl_[n_^�^iam*� ?olcha�nb_�]iolm_�i`�nb_�mno^s(�1�i`�//�^iam�$-1!%�ch�nb_�F=l�alioj�

b[^�pigcncha�_jcmi^_m�[`n_l�nb_�mn[ln�i`�̂ loa�nb_l[js(�]igj[l_^�ni�ihfs�-� i`�/,�^iam�$/!%�

ch�nb_�jbvhi\[l\cn[f�alioj*� Ob_m_�l_mofnm�[l_�]ihmcmn_hn�qcnb�[�jl_pciom�mno^s�$=iinb_�8D�

4<%�.,,.%�qb_l_�[�mcahc`c][hnfs�bcab_l�jl_p[f_h]_�i`�pigcncha�q[m�l_jiln_^�ch�[�][hch_�

F=l�gihinb_l[js�alioj�]igj[l_^�ni�[�jbvhi\[l\cn[f�gihinb_l[js�alioj*� <�jimmc\f_�

][om_�i`�pigcncha�ch�^iam�l_]_cpcha�F=l�cm�nb_�bsj_lnihc]cns�i`�nb_�\ligc^_�m[fn�][omcha�

a[mnlc]�cllcn[ncih�$K_[l]_�.,,.7�Ailh_s�.,,2%*� =_][om_�pigcncha�cm�[fmi�[�mcah�i`�

j[h]l_[ncncm(�^iam�qbi�_rj_lc_h]_�pigcncha�qbcf_�l_]_cpcha�[hnc]ihpofm[hn�^loam�mbiof^�

\_�_p[fo[n_^�\s�nb_cl�p_n_lch[lc[h*

J`�nb_�//�F=l)nl_[n_^�^iam(�/�^_p_fij_^�j[h]l_[ncncm(�qb_l_[m�hih_�i`�nb_�

jb_hi\[l\cn[f)nl_[n_^�^iam�^_p_fij_^�j[h]l_[ncncm*� Obcm�^c``_l_h]_�q[m�hin�mcahc`c][hn*�

>fchc][f�mcahm�i`�j[h]l_[ncncm�ch�nb_�F=l�nl_[n_^�^iam�ch]fo^_^�pigcncha(�[hil_rc[(�

[\^igch[f�j[ch�[h^�p_ls�fcj_gc_�m_log*� ?c[ahimnc]�n_mn�l_mofnm�q_l_�[fmi�mojjilncp_�i`�

j[h]l_[ncncm*� N_log�[gsf[m_�[h^�fcj[m_�]ih]_hnl[ncihm�q_l_�al_[n_l�nb[h�nqc]_�nb_�ojj_l�

fcgcn�i`�nb_�hilg[f�l_`_l_h]_�chn_lp[fm�ch�[ff�/�i`�nb_m_�^iam(�[h^�[gsf[m_�[]ncpcnc_m�q_l_�

ih�[p_l[a_�bcab_l�ch�nb_�F=l�nl_[ng_hn�alioj�]igj[l_^�ni�nb_�jbvhi\[l\cn[f�nl_[ng_hn�

alioj*� <ff�/�^iam�b[^�j[h]l_[nc]�fcj[m_�cggohil_[]ncpcns�$]KGD%�]ih]_hnl[ncihm�nb[n�

q_l_�q_ff�[\ip_�nb_�^c[ahimnc]�]on)i``�$.,,�ja+G%�`il�j[h]l_[ncncm�$Nn_ch_l�8D�4<%�.,,/%*�

>[hch_�KGD�]ih]_hnl[ncihm�ch�nb_m_�/�^iam�q_l_�52-*1�ja+G(�1-,*4�ja+G�[h^�230*4ja+G*�

Jnb_l�^c[ahimnc]�n_mn�l_mofnm�mojjilncp_�i`�j[h]l_[ncncm�ch�[ff�nbl__�^iam�ch]fo^_^�[
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f_oei]snimcm�[h^�l[^cial[jbc]�[h^�ofnl[mihial[jbc]�]b[ha_m*� Ob_m_�^iam�mb[l_^�m_p_l[f�

]b[l[]n_lcmnc]m�l_jiln_^�[m�lcme�`[]nilm�ch�nb_�^_p_fijg_hn�i`�j[h]l_[ncncm�$Ncgjmih�.,,/7�

Rcffc[gm�8D�4<%� .,,1%*� <ff�/�^iam�q_l_�_jcf_jnc](�[ff�q_l_�mj[s_^�`_g[f_m(�[h^�.�q_l_�

gc^^f_)[a_^*� Jh_�^ia�b[^�jiil�m_ctol_�]ihnlif�qbcf_�l_]_cpcha�F=l�nb_l[js(�qbc]b�g[s�

[fmi�jl_m_hn�[�lcme�`il�nb_�^_p_fijg_hn�i`�j[h]l_[ncncm�$>iie�_n�4<%� -55/7�C_mm�8D�4<%

-555%*� Jh_�mno^s�^_gihmnl[n_^�nb[n�]ig\ch_^�nb_l[js�i`�jbvhi\[l\cn[f�[h^�F=l�

ch]l_[m_m�nb_�lcme�i`�j[h]l_[ncncm�ch�_jcf_jnc]�^iam�$B[mecff�8D�4<%� .,,,%(� \on�nb_l_�[l_�hi�

mno^c_m�nb[n�b[p_�chp_mnca[n_^�qb_nb_l�F=l�gihinb_l[js�][llc_m�nb_�m[g_�lcme*� Rb_nb_l�

nb_�j[h]l_[ncncm�m__h�ch�nb_m_�/�^iam�q[m�^o_�ni�F=l�nl_[ng_hn�il�inb_l�][om_m�cm�oh]f_[l*

<fnbioab�hin�mn[ncmnc][ffs�mcahc`c][hn(�[h�[^p_lm_�_``_]n�i`�̂ loa�nb_l[js�hin_^�

mif_fs�ch�nb_�F=l�alioj�q[m�ch[jjlijlc[n_�^_`_][ncih*� ?olcha�nb_�mno^s(�1�i`�//� $-1!%�

F=l)nl_[n_^�^iam�q_l_�l_jiln_^�ni�^_`_][n_�ch�nb_�biom_*� Iih_�i`�nb_m_�^iam�b[^�[�

jl_pciom�bcmnils�i`�nbcm�\_b[pciol*� Ob_�`l_ko_h]s�i`�̂ _`_][ncih�ch�nb_m_�^iam�q[m�hin�

ch]l_[m_^(�[h^�^c[llb_[�il�mi`n�`_]_m�q_l_�hin�m__h*� N_p_l[f�i`�nb_m_�^iam�qiof^�^_`_][n_�

qbcf_�nb_s�q_l_�q[fecha(�[m�c`�oh[q[l_�nb[n�nb_s�q_l_�^icha�mi*� Obcm�moaa_mnm�fimm�i`�

m_hm[ncih�ch�nb_�l_]n[f�[l_[(�j_lb[jm�^o_�ni�F=l)ch^o]_^�h_lp_�[\hilg[fcnc_m�i`�nb_�^cmn[f�

]ifih�[h^�[hom(�il�m_^[ncp_�_``_]nm�i`�nb_�^loa*� Ob_m_�`ch^cham�[l_�cgjiln[hn�_m�

ch[jjlijlc[n_�^_`_][ncih�^o_�ni�F=l�nb_l[js�q[m�[�][om_�`il�_onb[h[mc[�ch�.�^iam�^olcha�

nb_�mno^s*� Aolnb_l�l_m_[l]b�chni�nb_�g_]b[hcmg�\_bch^�nbcm�[^p_lm_�_``_]n�cm�q[ll[hn_^*

Csj_l[]ncpcns�i]]oll_^�gil_�`l_ko_hnfs�ch�nb_�F=l)nl_[n_^�^iam�nb[h�ch�

jb_hi\[l\cn[f)nl_[n_^�^iam�[h^�q[m�mcahc`c][hnfs�bcab_l�[n�nb_� -.�gihnb�ncg_�jichn*�

?olcha�nb_�mno^s(� -1�i`�.0�$2/!%�F=l)nl_[n_^�^iam�\_][g_�bsj_l[]ncp_�[n�mig_�jichn�

[`n_l�nb_�chcnc[ncih�i`�nb_l[js(�]igj[l_^�qcnb�-,�i`�.0�$0.!%�^iam�ch�nb_�jbvhi\[l\cn[f
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alioj*� Obcm�\_b[pciol�q[m�hin_^�[n�nb_� -�gihnb�l_]b_]e�`il�\inb�^loa�aliojm�[h^�

]ihncho_^�ohncf�nb_�0�gihnb�_r[gch[ncih�ch�jb_hi\[l\cn[f)nl_[n_^�^iam*� Ob_l_�q_l_�mncff�

l_jilnm�i`�bsj_l[]ncp_�\_b[pciol�[n�nb_� -.�gihnb�_r[gch[ncih�`lig�iqh_lm�i`�̂ iam�ch�nb_�

F=l�nl_[ng_hn�alioj*� Jqh_lm�^_m]lc\_^�nb_cl�[hcg[fm�[m�[hrciom(�h_lpiom(�[h^�a_h_l[ffs�

bsj_l[]ncp_�qbcf_�l_]_cpcha�nb_�g_^c][ncih*� Obcm�\_b[pciol�q[m�ohomo[f�`il�nb_m_�^iam(�

qbi�q_l_�bcmnilc][ffs�][fg�[hcg[fm�\_`il_�nl_[ng_hn*� Ob_�jlijilncihm�i`�bsj_l[]ncp_�

^iam�ch�\inb�^loa�aliojm�q_l_�[jjlircg[n_fs�_ko[f�[`n_l�-� [h^�0�gihnbm�i`�nb_l[js*

<`n_l�nb_�0�gihnb�jichn(�biq_p_l(�nb_l_�q_l_�hinc]_[\fs�gil_�bsj_l[]ncp_�^iam�ch�nb_�

F=l�alioj�nb[h�ch�nb_�jbvhi\[l\cn[f�alioj*� <�jin_hnc[f�l_[mih�`il�nbcm�^c``_l_h]_�cm�nb[n�

[`n_l�nb_�0�gihnb�jichn(�g[hs�^iam�l_]_cpcha�jbvhi\[l\cn[f�b[p_�\_]ig_�gil_�nif_l[hn�ni�

nb_�^loa*� Oif_l[h]_�b[m�hin�s_n�\__h�l_jiln_^�`il�F=l*� Csj_l[]ncpcns�cm�[fmi�l_jiln_^�ni�

b[p_�[h�[mmi]c[ncih�qcnb�fiq�m_log�jbvhi\[l\cn[f�]ih]_hnl[ncihm�[h^�][h�i`n_h�\_�

l_mifp_^�qcnb�[h�ch]l_[m_�ch�^im_�$=_l_h^n�.,,/%*� Obcm�q[m�hin�nb_�][m_�ch�nbcm�mno^s(�[m�

hi�mcahc`c][hn�]ill_f[ncih�q[m�`ioh^�\_nq__h�jbvhi\[l\cn[f�^im[a_�[h^�bsj_l[]ncp_�

\_b[pciol*� Ob_�][om_�i`�bsj_l[]ncpcns�[mmi]c[n_^�qcnb�F=l�nb_l[js�ch�^iam�cm�ohehiqh*

<fnbioab�mech�jli\f_gm�b[p_�\__h�l_jiln_^�ch�bog[hm�l_]_cpcha�F=l�nl_[ng_hn(�

nb_l_�q[m�hi�mcahc`c][hn�ch]l_[m_�ch�mech�^cmil^_lm�ch�nb_�F=l)nl_[n_^�^iam�ch�nbcm�mno^s*�

Nig_�^iam�ch�\inb�nl_[ng_hn�aliojm�^_p_fij_^�^ls�mech�[h^�jlolcnom(�[h^�.�^iam�ch�nb_�

F=l�nl_[ng_hn�alioj�^_p_fij_^�bsj_le_l[nimcm�i`�nb_�h[m[f�jf[hog*� ?_lg[nifiac_�

_``_]nm�i`�F=l�nl_[ng_hn�ch�bog[hm�ch]fo^_�bsj_ljcag_hn[ncih(�g[]of[l�[h^�j[jof[l�

l[mb_m(�[]h_(�_ro^[ncp_�s_ffiqcmb�jf[ko_m�[h^�h_]linctcha�j[hhc]ofcncm�$Cilh�-5537

?c_h_l�8D�4<%� -5547�=_f�8D�4<%�.,,-%*� Ob_�n_lg�á\ligi^_lg[à� cm�`l_ko_hnfs�om_^�qb_h�

^_m]lc\cha�mo]b�mech�l_[]ncihm*� Ob_ilc_m�ni�_rjf[ch�nb_�^_p_fijg_hn�i`�\ligi^_lg[
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ch]fo^_�\ligc^_)ch^o]_^�[ff_lac]�l_[]ncihm�`iffiqcha�fsgjbi]sn_�mncgof[ncih(�\ligc^_)�

mncgof[n_^�bsj_lm_hmcncpcns�l_[]ncihm(�[h^�\ligc^_)ch^o]_^�ch]l_[m_^�j[nbia_hc]cns�i`�

]on[h_iom�m[jlijbsn_m�$?c_h_l�8D�4<%� -55/7�Cilh�-553%*� Ob_�g_]b[hcmg�i`�nb_�mech�

]ih^cncihm�m__h�ch�F=l)nl_[n_^�^iam�cm�hin�ehiqh*

<�f[\il[nils�[\hilg[fcns�nb[n�q[m�mn[ncmnc][ffs�[h^�]fchc][ffs�mcahc`c][hn�ch�^iam�

l_]_cpcha�jbvhi\[l\cn[f�q[m�[h�_f_p[n_^�<GK�[]ncpcns�nb[n�q[m�ch]l_[m_^�\s�nqc]_�nb_�

ojj_l�fcgcn�i`�nb_�hilg[f�l_`_l_h]_�chn_lp[f*� Kbvhi\[l\cn[f�nl_[n_^�^iam�b[^�ih�[p_l[a_�

bcab_l�<GK�[]ncpcnc_m�]igj[l_^�ni�F=l�nl_[n_^�^iam(�[h^�<GK�[]ncpcnc_m�[n�nb_�0�[h^� -.�

gihnb�mno^s�l_]b_]em�q_l_�mcahc`c][hnfs�bcab_l�nb[h�jl_)nb_l[js�p[fo_m*� Jnb_l�_htsg_m�

mo]b�[m�<GO�[h^�<NO�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�\_nq__h�nb_�nqi�aliojm*� @f_p[n_^�

<GK�[]ncpcns�i]]oll_^�ch�2�i`�/,�$.,!%�i`�nb_�jb_hi\[l\cn[f)nl_[n_^�^iam*� Iih_�i`�nb_m_�

^iam�b[^�]fchc][f�mcahm�i`�fcp_l�^cm_[m_(�[h^�hih_�b[^�ch]l_[m_m�i`�inb_l�fcp_l�_htsg_�

[]ncpcnvm*� Ob_m_�l_mofnm�q_l_�_rj_]n_^�ch�nb_�jbvhi\[l\cn[f�alioj(�[h^�[l_�]ihmcmn_hn�qcnb�

jl_pciom�mno^c_m�$>b[op_n�8D�4<%� -5517�Bc_a_l�8D�4<%� .,,,7�Ho_ff_l�8D�4<%� .,,,7�Aimn_l�8D�

4<%�.,,-�7�B[mecff�8D�4<%�.,,07�B[mecff�8D�4<%�.,,1%*� Rb_nb_l�il�hin�nb_�ch]l_[m_�ch�<GK�

[]ncpcns�mig_ncg_m�m__h�ch�^iam�l_]_cpcha�jbvhi\[l\cn[f�nb_l[js�cm�^o_�ni�ch^o]ncih�

][omcha�ch]l_[m_^�mshnb_mcm�i`�nb_�_htsg_�l_g[chm�oh]f_[l*� N_p_l[f�[onbilm�moaa_mn�nb[n�

ch^o]ncih�cm�nb_�][om_�`il�nb_�_f_p[ncih�$=[f[tm�8D�4<%� -5347�=iinb_� -5547�Ho_ff_l�8D�4<%

.,,,%(�qbcf_�nb_�l_mofnm�i`�[hinb_l�mno^s�^c^�hin�`ch^�_pc^_h]_�ni�mojjiln�nbcm�bsjinb_mcm�

$B[mecff�8D�4<%�.,,1%*

Iih_�i`�nb_�^iam�ch�nb_�mno^s�^_p_fij_^�b_j[ninirc]cns*� Ob_m_�l_mofnm�[l_�

_rj_]n_^(�[m�b_j[ninirc]cns�omo[ffs�l_mofnm�`lig�]blihc]�jbvhi\[l\cn[f�nb_l[js�i`�m_p_l[f�

s_[lm�$?[sl_ff)C[ln�8D�4<%� -55-7�Ho_ff_l�8D�4<%� .,,,7�B[mecff�.,,-%*� <fmi(�m_log
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jbvhi\[l\cn[f�]ih]_hnl[ncihm�q_l_�e_jn�\_fiq�nb_�ojj_l�fcgcn�i`�nb_�nb_l[j_onc]�l[ha_�ch�

nbcm�mno^s�ni�l_^o]_�nb_�lcme�i`�b_j[ninirc]cns*� Ob_�l_mofnm�`il�nb_�F=l�alioj�[l_�_rj_]n_^�

[m�F=l�cm�hin�g_n[\ifct_^�ch�nb_�fcp_l�[h^�cm�hin�[hnc]cj[n_^�ni�][om_�fcp_l�_``_]nm�$H[l]b�

8D�4<%� .,,.%*

Iih_�i`�nb_�^iam�ch�_cnb_l�nl_[ng_hn�alioj�^_p_fij_^�\fii^�^sm]l[mc[m�ip_l�nb_�

]iolm_�i`�nb_�mno^s*� Ob_m_�l_mofnm�^c``_l�`lig�jl_pciom�mno^c_m�qb_l_�/)1!�i`�̂ iam�

l_]_cpcha�jbvhi\[l\cn[f�nb_l[js�^_p_fij_^�h_onlij_hc[�[h^�nblig\i]snij_hc[�$E[]i\m�

-5547�=iinb_�8D�4<%� .,,.%*

?olcha�nb_�s_[l�i`�nb_�mno^s(� m_log�]bfilc^_�]ih]_hnl[ncihm�q_l_�bcab_l�ch�nb_�

F=l�nl_[ng_hn�alioj�]igj[l_^�ni�nb_�jbvhi\[l\cn[f�nl_[ng_hn�alioj*� <�jl_pciom�mno^s�

`ioh^�nb[n�mjcecha�][hch_�m_log�qcnb�p[lscha�]ih]_hnl[ncihm�i`�bligc^_�;>�F;DB?�][om_^�

`[fm_fs�_f_p[n_^�]bfilc^_�]ih]_hnl[ncihm�ih�m_log�bci]b_gc][f�j[h_fm�j_l`ilg_^�ih�nb_�

m[g_�[onig[n_^�[h[fst_l�om_^�ch�nbcm�mno^s�$ohjo\fcmb_^�^[n[(�Fcg\_l�[h^�B[mecff�.,,2%*�

Obcm�cm�^o_�ni�nb_�\ligc^_�cih�\_cha�^_n_]n_^�\s�nb_�[h[fst_l�[m�]bfilc^_*� Nig_�[onbilm�

b[p_�mn[n_^�nb[n�m_log�]bfilc^_�]ih]_hnl[ncih�][h�b_�`[fm_fs�_f_p[n_^�qcnb�F=l�nb_l[js�

$Ki^_ff�_n�o+*� -55/7�Ms[h�_n�o+*� -555%*

?olcha�nb_�mno^s(�nb_l_�q_l_�[�hog\_l�i`�̂ iam�nb[n�q_l_�l_gip_^�`lig�nb_�

]fchc][f�nlc[f�`lig�^loa�aliojm*� <�bcab_l�jlijilncih�i`�̂ iam�ch�nb_�F=l�nl_[ng_hn�alioj�

q_l_�l_gip_^�`lig�nb_�mno^s�]igj[l_^�ni�jb_hib[lbcn[f)nl_[n_^�^iam*� Ob_�nqi�g[ch�

l_[mihm�`il�l_gip[f�i`�[�^ia�`lig�nb_�mno^s�q_l_�chnif_l[\f_�[^p_lm_�_``_]nm�[h^�

ch[^_ko[n_�m_ctol_�]ihnlif*� ?olcha�nb_�mno^s(�5�i`�//�$.3!%�F=l)nl_[n_^�^iam�q_l_�

l_gip_^�^o_�ni�chnif_l[\f_�[^p_lm_�_``_]nm(�qb_l_[m�hih_�i`�nb_�^iam�ch�nb_�jbvhi\[l\cn[f�

alioj�q_l_�l_gip_^�`il�nbcm�l_[mih*� Obcm�^c``_l_h]_�q[m�mn[ncmnc][ffs�mcahc`c][hn
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$K9,*,,.%*� Ob_�[^p_lm_�_``_]nm�m__h�ch�nb_�F=l)nl_[n_^�^iam�nb[n�l_mofn_^�ch�

^cm]ihncho[ncih�i`�nb_�^loa�q_l_�j[h]l_[ncncm(�ch[jjlijlc[n_�^_`_][ncih(�f_nb[las(�mech�

jli\f_gm�[h^�jiil�b[cl]i[n*� Oqi�F=l)nl_[n_^�^iam�q_l_�_onb[hct_^�\_][om_�i`�

ch[jjlijlc[n_�^_`_][ncih(�[h^�-�q[m�_onb[hct_^�\_][om_�i`�[�mech�]ih^cncih*� Jqh_lm�i`�

nb_m_�^iam�^c^�hin�[ffiq�[�h_]lijms�il�[^^cncih[f�^c[ahimnc]�n_mnm�ni�\_�j_l`ilg_^(�mi�nb_�

][om_�i`�nb_m_�[^p_lm_�_``_]nm(�il�_p_h�^i]og_hn[ncih�nb[n�nb_m_�q_l_�ch^__^�[^p_lm_�

_``_]nm�i`�nl_[ng_hn�q[m�hin�jimmc\f_*

Ob_�^c``_l_h]_�ch�nb_�jlijilncih�i`�̂ iam�nb[n�q_l_�l_gip_^�`lig�nb_�mno^s�^o_�ni�

_cnb_l�jiil�m_ctol_�]ihnlif(�il�nb[n�^c_^�il�q_l_�_onb[hct_^�^o_�ni�m_ctol_�[]ncpcns�q[m�hin�

mn[ncmnc][ffs�mcahc`c][hn�\_nq__h�nb_�nqi�aliojm6� 0�i`�/,�$-/!%�^iam�ch�nb_�jb_hi\[l\cn[f)�

nl_[n_^�alioj�$.�i`�qbig�^c_^�^o_�ni�m_ctol_�[]ncpcns(�[h^�-�qbi�q[m�_onb[hct_^�^o_�ni�

jiil�m_ctol_�]ihnlif%(�[h^�-� i`�//� $/�!%�^iam�ch�nb_�F=l�alioj*� ?loa�^im[a_m�q_l_�

]ihncho[ffs�ch]l_[m_^�ni�nls�ni�[]bc_p_�m_ctol_�]ihnlif�ch�nb_m_�^iam*� D`�m_log�^loa�

]ih]_hnl[ncihm�q_l_�\_]igcha�^[ha_liomfs�bcab(�nb_�^ia�q[m�l_gip_^�`lig�nb_�mno^s�

[h^�inb_l�[hnc]ihpofm[hn�^loam�q_l_�[^^_^�ni�nls�ni�cgjlip_�m_ctol_�]ihnlif*� H[hs�i`�nb_�

F=l�nl_[n_^�^iam�nb[n�q_l_�l_gip_^�^o_�ni�chnif_l[\f_�[^p_lm_�_``_]nm�[fmi�b[^�jiil�

m_ctol_�]ihnlif(�\on�nb_cl�jlcg[ls�l_[mih�`il�l_gip[f�q[m�nb_�[^p_lm_�_``_]nm�nb[n�nb_s�

_rj_lc_h]_^*� Ail�[ff�i`�nb_�^iam�l_gip_^�`lig�nb_�mno^s(�g_^c[h�m_ctol_�`l_ko_h]s�[h^�

m_p_lcns�m]il_m�q_l_�bcab_l�`il�nb_�^iam�ch�nb_�F=l�nl_[ng_hn�alioj�]igj[l_^�ni�nb_�

jbvhi\[l\cn[f�nl_[ng_hn�alioj*� Jh_�i`�nb_�^iam�ch�nb_�jbvhi\[l\cn[f�alioj�nb[n�q[m�

_onb[hct_^�^o_�ni�jiil�m_ctol_�]ihnlif�q[m�mn[ln_^�ih�jbvhi\[l\cn[f�nb_l[js�[n�b[f`�i`�nb_�

l_]igg_h^_^�^im_�[h^�h_p_l�[]bc_p_^�nb_l[j_onc]�m_log�jbvhi\[l\cn[f�]ih]_hnl[ncihm�

\_][om_�nb_�iqh_lm�^c^�hin�q[hn�ni�ch]l_[m_�nbcm�^im_*

2.

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



Ob_�]ill_f[ncihm�\_nq__h�jbvhi\[l\cn[f�^im[a_�[h^�m_log�jbvhi\[l\cn[f�

]ih]_hnl[ncih�q_l_�mcahc`c][hn�[h^�bcab_l�nb[h�nb_�hihmcahc`c][hn�]ill_f[ncihm�\_nq__h�

F=l�^im[a_�[h^�m_log�F=l�]ih]_hnl[ncih�[n�0�[h^�-.�gihnbm�i`�nb_l[js*� Ob_m_�l_mofnm�

cgjfs�nb[n�cn�cm�_[mc_l�ni�jl_^c]n�m_log�^loa�]ih]_hnl[ncih�`c#ig�nb_�^im[a_�acp_h�qcnb�

jbvhi\[l\cn[f�nb[h�cn�cm�qcnb�F=l(�[h^�g[s�\_�^o_�ni�nb_�mbiln_l�b[f`)fc`_�i`�jbvhi\[l\cn[f�

l_mofncha�ch�f_mm�ncg_�ni�[]bc_p_�mn_[^s)mn[n_�jf[mg[�]ih]_hnl[ncihm*� <]]il^chafs(�

[^domng_hnm�ch�^loa�^im[a_m�\[m_^�ih�m_log�^loa�]ih]_hnl[ncihm�q_l_�_[mc_l�qcnb�

jbvhi\[l\cn[f�nb[h�qcnb�F=l�nb_l[js*� <n� -.�gihnbm�i`�nb_l[js(�nb_�g_^c[h�m_log�

jbvhi\[l\cn[f�]ih]_hnl[ncih�q[m�fiq_l�nb[h�[n�0�gihnbm�_p_h�nbioab�nb_�-.)gihnb�

g_^c[h�^im[a_�q[m�[fgimn�nqc]_�nb[n�[n�0�gihnbm*� Ob_�l_[mih�`il�nbcm�ch]ihalocns�cm�

fce_fs�^o_�ni�jbvhi\[l\cn[f�][omcha�ch^o]ncih�i`�b_j[nc]�gc]limig[f�_htsg_�[]ncpcns(�

nbom�ch]l_[mcha�cnm�iqh�l[n_�i`�]f_[l[h]_*� Dh�[^^cncih(�nb_�-.)gihnb�m_log�F=l�

]ih]_hnl[ncih�q[m�[jjlircg[n_fs�_ko[f�ni�nb[n�[n�0�gihnbm�i`�nb_l[js�^_mjcn_�[h�

[jjlircg[n_�1,!�ch]l_[m_�ch�F=l�^im[a_*� Obcm�g[s�\_�^o_�ni�^cmnlc\oncih�i`�nb_�

\ligc^_�[h^�l_jf[]_g_hn�i`�\ligc^_�qcnb�]bfilc^_�ch�nb_�\i^s*

Ob_�mno^s�q[m�hin�\fch^_^�[h^�mi�cn�cm�jimmc\f_�nb_�l_mofnm�i\n[ch_^�g[s�b[p_�\__h�

\c[m_^*� <`n_l�l_[^cha�[\ion�]iggihfs�l_jiln_^�[^p_lm_�_``_]nm�[mmi]c[n_^�qcnb�

jbvhi\[l\cn[f�il�F=l�nb_l[js�ch�nb_�^loa�ch`ilg[ncih�j[]e_nm�acp_h�ni�iqh_lm�[n�nb_�mn[ln�

i`�nb_l[js(�iqh_lm�g[s�b[p_�l_jiln_^�[^p_lm_�_``_]nm�ch�nb_cl�^iam�mcgjfs�\_][om_�nb_s�

q_l_�_rj_]ncha�ni�m__�nb_g*� Obcm�cm�hin�[hnc]cj[n_^�ni�b[p_�[�g[dil�ch`fo_h]_�ih�nb_�

`ch^cham�i`�nb_�mno^s(�[m�g[hs�i`�nb_�[^p_lm_�_``_]nm�l_jiln_^�ch�nb_�^loa�ch`ilg[ncih�

j[]e_nm�q_l_�]iggih�ni�\inb�^loam*� M_mofnm�i`�nbcm�mno^s�ch^c][n_�nb[n�jbvhi\[l\cn[f�cm�

moj_lcil�ni�F=l�[m�nb_�^loa�i`�̀ clmn�]bic]_�`il�nb_�nl_[ng_hn�i`�][hch_�_jcf_jms*
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Kbvhi\[l\cn[f�om[a_�q[m�[mmi]c[n_^�qcnb�\_nn_l�m_ctol_�]ihnlif(�`_q_l�[^p_lm_�_``_]nm(�

`[mn_l�nb_l[j_onc]�l_mjihm_(�[h^�gil_�jl_^c]n[\f_�m_log�^loa�]ih]_hnl[ncih�\[m_^�ih�

^im[a_�nb[h�q[m�F=l�ip_l�nb_�`clmn�s_[l�i`�nl_[ng_hn*� =_][om_�i`�jiil_l�m_ctol_�]ihnlif�

[h^�ch]l_[m_^�^loa)l_f[n_^�[^p_lm_�_``_]nm(�gil_�^iam�ch�nb_�F=l�alioj�q_l_�l_gip_^�

`lig�nb_�mno^s�[h^�mqcn]b_^�ni�inb_l�[hnc]ihpofm[hn�nb_l[jc_m*� <fnbioab�hin�chp_mnca[n_^�

ch�nbcm�mno^s(�ch�_jcf_jnc]�^iam�qcnb�fcp_l�^cm_[m_(�F=l�g[s�\_�nb_�^loa�i`�]bic]_�[m�F=l�

cm�hin�g_n[\ifct_^�ch�nb_�fcp_l(�[h^�qiof^�hin�\_�_rj_]n_^�ni�][om_�`olnb_l�fcp_l�

^_n_lcil[ncih*� Dh�[^^cncih(�qb_h�iqh_l�]igjfc[h]_�qcnb�^imcha�cm�_rj_]n_^�ni�\_�jiil(�

F=l�g[s�\_�jl_`_l[\f_�ni�jbvhi\[l\cn[f�\_][om_�i`�cnm�fiha�_fcgch[ncih�b[f`)fc`_*� Obcm�

mfiq_l�_fcgch[ncih�l_mofnm�ch�p_ls�fcnnf_�`fo]no[ncih�ch�m_log�F=l�]ih]_hnl[ncih(�[h^�nbom�

f_mm�i`�[h�_``_]n�c`�ih_�il�gil_�^im_m�[l_�gcmm_^*� Kin[mmcog�\ligc^_�nb_l[js�g[s�[fmi�\_�

nb_�^loa�i`�]bic]_�`il�`ch[h]c[f�l_[mihm�ch�p_ls�f[la_�^iam�\_][om_�cn�cm�]b_[j_l�nb[h�

jbvhi\[l\cn[f*
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1*,� NPHH<MT

Kbvhi\[l\cn[f�[h^�F=l�gihinb_l[jc_m�q_l_�_p[fo[n_^�ch�_jcf_jnc]�^iam�`il�ih_�

s_[l�ni�^_n_lgch_�qbc]b�^loa�p_n_lch[lc[hm�mbiof^�l_]igg_h^�[m�nb_�^loa�i`�̀ clmn�]bic]_�

\_][om_�i`�m[`_ns�[h^�_``c][]s*� Ob_�jl_p[f_h]_�i`�[^p_lm_�_``_]nm�q[m�bcab_l�ch�^iam�

l_]_cpcha�F=l�nb[h�ch�^iam�l_]_cpcha�jbvhi\[l\cn[f*� Kin[mmcog�\ligc^_�gihinb_l[js�

q[m�[mmi]c[n_^�qcnb�[�bcab_l�jlijilncih�i`�̂ iam�qcnb�[^p_lm_�_``_]nm�i`�f_nb[las(�

pigcncha(�j[h]l_[ncncm(�ch[jjlijlc[n_�^_`_][ncih�[h^�bsj_l[]ncpcns*� Kbvhi\[l\cn[f�

gihinb_l[js�q[m�[mmi]c[n_^�qcnb�[�bcab_l�jlijilncih�i`�̂ iam�qcnb�_f_p[n_^�<GK�[]ncpcns�

ch�nb_�[\m_h]_�i`�]fchc][f�mcahm�i`�fcp_l�^cm_[m_*� Iih_�i`�nb_�^iam�ch�_cnb_l�^loa�alioj�

^_p_fij_^�b_j[ninirc]cns�il�\fii^�^sm]l[mc[m�^olcha�nb_�s_[l)fiha�mno^s*� <^p_lm_�_``_]nm�

^_p_fij_^�qcnbch�nb_�`clmn�`_q�q__em�i`�̂ loa�nb_l[js�[h^�q_l_�l_jiln_^�[n�nb_� -�gihnb�

l_]b_]e�`il�g[hs�i`�nb_�^iam�ch�\inb�nl_[ng_hn�aliojm*

Ob_l_�q_l_�hi�mcahc`c][hn�[mmi]c[ncihm�`ioh^�\_nq__h�nb_�jl_p[f_h]_�i`�[^p_lm_�

_``_]nm�[h^�^loa�^im[a_(�m_log�^loa�]ih]_hnl[ncih(�il�f_hanb�i`�̂ loa�nb_l[js�`il�_cnb_l�

jbvhi\[l\cn[f�il�F=l*� Dh�[^^cncih(�mcahc`c][hn�[mmi]c[ncihm�\_nq__h�nb_�jl_p[f_h]_�i`�

[^p_lm_�_``_]nm�[h^�mcah[fg_hn�p[lc[\f_m�mo]b�[m�[a_(�\l__^(�m_r(�[h^�q_cabn�q_l_�hin�

`ioh^*

Kin[mmcog�\ligc^_�gihinb_l[js�q[m�[mmi]c[n_^�qcnb�[�bcab_l�m_ctol_�`l_ko_h]s�

]igj[l_^�ni�nb[n�i`�jbvhi\[l\cn[f�gihinb_l[js�^olcha�nb_�mno^s*� N_ctol_�m_p_lcns�q[m�

[fmi�bcab_l�ch�F=l)nl_[n_^�^iam*� <]]il^chafs(�jbvhi\[l\cn[f�q[m�gil_�_``_]ncp_�[n�

m_ctol_�]ihnlif�nb[h�F=l�ch�nbcm�mno^s*� N_ctol_�`l_ko_h]s�[h^�m_ctol_�m_p_lcns�^_]l_[m_^�

qcnb�ch]l_[m_^�f_hanb�i`�nb_l[js�`il�\inb�jbvhi\[l\cn[f�[h^�F=l�nl_[ng_hn�aliojm*
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Kin[mmcog�\ligc^_�nb_l[js�q[m�[mmi]c[n_^�qcnb�[�bcab_l�jl_p[f_h]_�i`�chnif_l[\f_�

[^p_lm_�_``_]nm�nb[n�l_mofn_^�ch�^iam�^lijjcha�ion�i`�nb_�mno^s*� Iih_�i`�nb_�

jb_hi\[l\cn[f)nl_[n_^�^iam�^lijj_^�ion�i`�nb_�mno^s�\_][om_�i`�[^p_lm_�_``_]nm(�nbom�

jbvhi\[l\cn[f�q[m�nb_�m[`_l�^loa�ch�nbcm�]fchc][f�nlc[f*

Dh�]ih]fomcih(�nbcm�]fchc][f�nlc[f�b[m�^_gihmnl[n_^�nb[n�jbvhi\[l\cn[f�mbiof^�\_�

l_]igg_h^_^�[m�nb_�^loa�i`�̀ clmn�]bic]_�`il�][hch_�[hnc]ihpofm[hn�nb_l[js�\_][om_�cn�cm�

m[`_l�[h^�gil_�_``_]ncp_�nb[h�F=l*� Ob_�l_mofnm�i`�nbcm�mno^s�qcff�[c^�ch�nb_�^_p_fijg_hn�

i`�m[`_l�[h^�gil_�[jjlijlc[n_�l_]igg_h^[ncihm�[h^�aoc^_fch_m�`il�[hnc]ihpofm[hn�nb_l[js�

ch�^iam*
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<f)O[b[h(�A*�[h^�C*�C*�Al_s�$-541%*� �<\miljncih�Fch_nc]m�[h^�=ci[p[cf[\cfcns�i`
Kbvhi\[l\cn[f�[`n_l�Jl[f�<^gchcmnl[ncih�ni�?iam*��E�Q_n�Kb[lg[]if�Ob_l�46�.,1)�
.,3*

<l[c(�F*(�A*�Fomo�[h^�I*�Iiao]bc�$-552%*� �N_f_]ncp_�?_n_lgch[ncih�i`�>bfilc^_�[h^�
=ligc^_�Dihm�ch�N_log�\s�>s]fc]�Qifn[gg_nls*��<hh�=ci]b_g�.0,6� -,5)--/*

=[f[tm(�O*(�O*�H*�A[l\_l�[h^�B*�A_o_l�$-534%*� �?loa)Dh^o]_^�>b[ha_m�ch�N_log�<fe[fch_�
Kbimjb[n[m_�[h^�<f[hch_�<gchinl[hm`_l[m_�<]ncpcnc_m�Iin�M_f[n_^�ni�C_j[nc]�
Dhdolc_m*��<l]b�Oirc]if�Nojjf6� -15)-2/*

=_[l^mf_s(�M*(�E*�Al__g[h�[h^�A*�<jj_f�$-54/%*� �<hnc]ihpofm[hn�N_log�G_p_fm�<l_
Pm_`of�Jhfs�D`�nb_�Kbsmc_c[h�<jjlijlc[n_fs�Pm_m�Ob_g6�<h�<mm_mmg_hn�i`�nb_�
Dgj[]n�i`�Klipc^cha�N_log�G_p_f�?[n[�ni�Kbsmc]c[hm*��@jcf_jmc[�.0$//,)//1%*

=_e_lmes(�G(�<*�>*�H[aaci�[h^�Q*�H[nn[fc[hi�$-553%*� �Dh`fo_h]_�i`�Kbvhi\[l\cn[f�ih�nb_�
?cmjimcncih�i`�>fih[t_j[g�[h^�<hncjslch_�ch�nb_�?ia*��E�Kb[lg�=cijb[lg�16�
1,3)1-.*

=_f(�N*(�M*�=[lnl[fin(�?*�B[l]c[(�B*�<j[lc]ci�[h^�<*�>[mn_ffm�$.,,-%*� �Qvavn[hn�
=ligi^_lg[�ch�[h�Dh`[hn*��K_^c[nl�?_lg�-46�//2*

=_l_h^n(�H*�$.,,/%*�@jcf_jms*�>fchc][f�I_olifias�ch�Ng[ff�<hcg[fm)Gi][fct[ncih*�
?c[ahimcm�[h^�Ol_[ng_hn*�F*�B*�=l[oh^*�I_q�Tile(�Dhn_lh[ncih[f�Q_n_lch[ls�
Dh`ilg[ncih�N_lpc__*

=_l_h^n(�H*�[h^�H*�?[g�$.,,/%*� �M_6�>fchc][f�Kl_m_hn[ncihm�i`�I[nol[ffs�J]]olcha
>[hch_�N_ctol_m6�Ncgcf[lcnc_m�ni�Cog[h�N_ctol_m*��@jcf_jms�"�=_b[pciol�06� -54)�
.,- *

=_l_h^n(�H*�[h^�G*�Bl[g�$-555%*� �@jcf_jms�[h^�N_ctol_�>f[mmc`c][ncih�ch�2/�?iam6�<�
M_[jjl[cm[f�i`�Q_n_lch[ls�@jcf_jms�O_lgchifias*��E�Q_n�Dhn_lh�H_^�-/6� -0).,*

=_l_h^n(�H*(�C*�Bl_^[f�[h^�E*�<fpcha�$.,,0%*� �>b[l[]n_lcmnc]m�[h^�Kb_hig_hifias�i`�
@jcf_jnc]�K[lnc[f�N_ctol_m�ch�?iam6�Ncgcf[lcnc_m�qcnb�Cog[h�N_ctol_�N_gcifias*��
@hcf_jmpM_m�2---)/-6� -23)-3/*

=_l_h^n(�H*(�C*�Bl_^[f�[h^�G*�B*�K_^_lm_h�$.,,.%*� �<�>limm)N_]ncih[f�Nno^s�i`�@jcf_jms�
ch�?[hcmb�G[\l[^il�M_nlc_p_lm6�Kl_p[f_h]_�[h^�N_f_]n_^�Mcme�A[]nilm*��E�Q_n�
Dhn_lh�H_^�-26�.2.).24*

=_lnl[g(�@*�C*(�?*�S*�Ub[ha(�K*�H[ha[h(�I*�Aiohn[ch�[h^�?*�M_gj_�$-554%*� �Aoh]ncih[f�
<h[nigs�i`�Gcg\c]�@jcf_jms6�<�Klijim[f�`il�>_hnl[f�Nsh]blihct[ncih�i`�[�
?c``om_fs�Csj_l_r]cn[\f_�I_nqile*��@jcf_jms�M_m�/.6� -50).,1*
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=c_f`_fn(�N*�R*(�C*�>*�M_^g[h�[h^�M*�J*�H]>f_ff[h�$-53-%*� �Ncl_)�[h^�N_r)M_f[n_^
?c``_l_h]_m�ch�M[n_m�i`�@jcf_jnc`ilg�N_ctol_m�ch�[�Kol_\l_^�=_[af_�?ia�>ifihs*��
<g�E�Q_n�M_m�/.6�.,/5).,04*

=f[]e\olh(�N*�>*(�<*�?*�Jfc[ln(�G*�<*�B*�Mi^lcao_t�[h^�N*�K*�Bonnb[hh�$-554%*
�<hnc_jcf_jnc]m�[h^�=fii^�?sm]l[mc[m6�<�>ibiln�Nno^s*��Kb[lg[]inb_l[js�-4$2%7�
-.33)-.4/*

=iinb_(�?*�H*�$-551%*�?loam�<]ncha�ih�nb_�>_hnl[f�I_lpiom�Nsmn_g*�Q_n_lch[ls
Kb[lg[]ifias�[h^�Ob_l[j_onc]m*�C*�M*�<^[gm*�<g_m(�Diq[�Nn[n_�Phcp_lmcns�
Kl_mm6�/31*

=iinb_(�?*�H*�$-553%*�H[h[a_g_hn�i`�M_`l[]nils�N_ctol_m*� -1nb�<hho[f�<g_lc][h�
>iff_a_�i`�Q_n_lch[ls�Dhn_lh[f�H_^c]ch_�Ailog*

=iinb_(�?*�H*�$-554%*� �<hnc]ihpofm[hn�Ob_l[js�ch�Ng[ff�<hcg[fm*��Q_n�>fch�I�<g6�Ng�
<hcg�Kl[]�.4$.%6�0--)004*

=iinb_(�?*�H*(�>*�?_q_s�[h^�H*�Nf[n_l�$.,,.%*�>igj[lcmih�i`�Kbvhi\[l\cn[f�[h^
=ligc^_�[m�Aclmn�>bic]_�<hnc]ihpofm[hn�Ob_l[js�ch�nb_�>[hch_�@jcf_jnc]*�.,nb�
<hho[f�<g_lc][h�>iff_a_�i`�Q_n_lch[ls�Dhn_lh[f�H_^c]ch_�Ailog*

=iinb_(�?*�H*(�B*�Ncgjmih�[h^�O*�Aimn_l�$-552%*��Ob_�@``_]n�i`�N_log�N_j[l[nil�Oo\_m�
ih�N_log�=_hti^c[t_jch_�[h^�Kbvhi\[l\cn[f�>ih]_hnl[ncihm�ch�>fchc][ffs�Iilg[f�
[h^�@jcf_jnc]�?iam*��<g�E�Q_n�M_m�136-.55)-/,/*

=ilg[hh(�E*(�J*�K*�C[gcff�[h^�=*�N[eg[hh�$-543%*��H_]b[hcmg�i`�<hcih�K_lg_[ncih�
nblioab�>b[hh_fm�B[n_^�\s�Bfs]ch_�[h^�B[gg[)<gchi\onslc]�<]c^�ch�Hiom_�
>ofnol_^�Njch[f�I_olih_m*��E�Kbsmcif�/416�.0/).42*

=iq_lm(�G*�?*�$-554%*� �<h[fsnc][f�Bi[fm�ch�Ob_l[j_onc]�?loa�Hihcnilcha*��>fch�>b_g�
006�/31)/4,*

=liqh(�N*�<*�$-544%*��<hnc]ihpofm[hn�Ob_l[js�ch�Ng[ff�<hcg[fm*��Q_n�>fch�I�<g6�Ng�
<hcg�Kl[]n�-46� --53)-.-2*

>[mb(�R*�>*�[h^�=*�N*�=f[o]b�$-535%*� �E[q�Nh[jjcha�Nsh^lig_�ch�@cabn�?iam*��E�<g�
Q_n�H_^�<mmi]�-316�3,5*

>b[h^f_l(�F*�$.,,1%*� �>[hch_�@jcf_jms6�Rb[n�>[h�R_�G_[lh�`lig�Cog[h�N_ctol_�
?cmil^_lm;��Q_n�E*

>b[ha(�T*(�?*�E*�H_ffil�[h^�O*�E*�<h^_lmih�$.,,2%*� �D^cij[nbc]�@jcf_jms�ch�?iam6
Jqh_lm#�K_lmj_]ncp_m�ih�H[h[a_g_hn�qcnb�Kb_hi\[l\cnih_�[h^+il�Kin[mmcog�
=ligc^_*��E�Ng[ff�<hcg�Kl[]n�036�130)14-*
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>b[op_n(�<*�@*(�@*�>*�A_f^g[h�[h^�K*�C*�F[mm�$-551%*� �@``_]nm�i`�Kbvhi\[l\cn[f
<^gchcmnl[ncih�ih�M_mofnm�i`�N_log�=ci]b_gc][f�<h[fsm_m�[h^�<^l_hi]ilnc][f�
Aoh]ncih�O_mnm�ch�@jcf_jnc]�?iam*��E�<g�Q_n�H_^�<mmi]�.,36� -/,1)-/,3*

>blcmg[h(�>*�G*� $-55-%*�Kli\f_gm�ch�Ng[ff�<hcg[f�I_olifias*�Kbcf[^_fjbc[(�G_[�"�
A_\ca_l*

>i]el_ff(�, *�>*(�<*�G*�Eibhmih�[h^�E*�R*�<*�N*�N[h^_l�$-553%*� �Kliahimcm�i`�@jcf_jms6�<�
M_pc_q�[h^�Aolnb_l�<h[fsmcm�i`�nb_�Aclmn�Ich_�T_[lm�i`�nb_�=lcncmb�I[ncih[f�
B_h_l[f�Kl[]nc]_�Nno^s�i`�@jcf_jms(�[�Klimj_]ncp_�Kijof[ncih�=[m_^�Nno^s*��
@jcf_jmc[�/46�/-)02*

>iie(�<*�F*(�@*�=*�=l_cnm]bq_l^n�[h^�E*�A*�G_pch_�$-55/%*��Mcme�A[]nilm�<mmi]c[n_^�qcnb�
<]on_�K[h]l_[ncncm�ch�?iam6� -,-�>[m_m�$-541)-55,%*��E�<g�Q_n�H_^�<mmi]�
.,/$1%6� 23/)235*

>imniham(�B*�H*(�M*�E*�Q[hJ_lm(�=*�G__le_m�[h^�K*�>*�E[hmih�$-551%*� �@p[fo[ncih�i`�nb_�
?j]�Dggofcn_�M[h^ig�<]]_mm�Dggohi[mm[s�<h[fsm_l*��@ol�E�>fch�>b_g�>fch�
=ci]b_g�//6�443)45.*

>l[ca(�B*�[h^�>*�=*�Mo[or�$.,,/%*� �?c[ahimnc]�<jjli[]b_m�ni�<]on_�K[h]l_[ncncm*��>fch�
O_]b�Ng[ff�<hcg�Kl[]n�-4$0%6�.01).05*

>liq_ff)?[pcm(�N*�G*(�H*�G[jjch�[h^�E*�@*�Jfcp_l�$-545%*� �Nncgofom)M_mjihmcp_
Kms]biginil�@jcf_jms�ch�[�?i\_lg[h�Kchm]b_l*��E�<g�<hcg�Cimj�<mmi]�.16� 13*

>ohhchab[g(�E*�B*�[h^�B*�>*�A[g\[]b�$-544%*� �Dhb_lcn[h]_�[h^�D^cij[nbc]�@jcf_jms*�E�
<g�<hcg�Cimn%�<mmi]�.06�0.-)0.0*

?[sl_ff)C[ln(�=*(�N*�<*�Nn_ch\_la(�M*�E*�Q[hRchef_�[h^�B*�>*�A[g\[]b�$-55-%*
�C_j[ninirc]cns� i`�Kbvhi\[l\cn[f�ch�?iam6� -4�>[m_m�$-541)-545%*��E�<g�Q_n�
H_^�<mmi]�-556� -,2,)-,22*

?_a_hb[ln(�C*�E*(�B*�<\_fh�[h^�=*�=_p[[ln�$-53.%*� �@mncg[ncih�i`�=l)�ch�Kf[mg[�qcnb�[�
=l)�N_f_]ncp_�@f_]nli^_*��>fchc][�>bcgc][�<]n[�/46�.-3)..,*

?c_h_l(�R*(�M*�Flom_�[h^�K*�=_la�$-55/%*� �C[fia_h)Dh^o]_^�K[hhc]ofcncm�>[om_^�\s�
Kin[mmcog�=ligc^_*��Hih[nmm]bl�Fch^_lb_cfe^�-0-6�3,1)3,3*

?c_h_l(�R*(�H*�Nigc(�N*�Mocf_(�K*�Mo^_(�M*�Flom_(�@*�=_]e_l(�F*�=ile�[h^�K*�<*�=_la�
$-554%*� �K[hhc]ofcncm�?o_�ni�Kin[mmcog�=ligc^_*��=l[ch�?_p�.,6� 4/)43*

?i^^(�K*�M*�[h^�C*�A*�=l[^`il^�$-532%*� �M_f_[m_�i`�<gchi�<]c^�`lig�nb_�H[nolcha�
>i\[fn)Dh^o]_^�@jcf_jnc]�Ai]om*��=l[ch�M_m�---6�/33)/44*
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?i^g[h(�I*�C*(�F*�@*�Fhiqf_m�[h^�G*�Nbomn_l�$-552%*� �=_b[pciol[f�>b[ha_m�<mmi]c[n_^�
qcnb�Nomj_]n_^�>igjf_r�K[lnc[f�N_ctol_m�ch�=off�O_llc_lm*��E�<g�Q_n�H_^�<mmi]�
.,46�244*

?i^g[h(�I*�C*(�F*�<*�Hc]t_e�[h^�F*�Fhiqf_m�$-55.%*� �Kb_hi\[l\cn[f)M_mjihmcp_�
@jcmi^c]�?sm]ihnlif�$M[a_%�ch�?iam*��E�<g�Q_n�H_^�<mmi]�.,-6� -14,*

?iqfcha(�K*�H*� $-550%*� �H[h[a_g_hn�i`�>[hch_�@jcf_jms�qcnb�Kbvhi\[l\cn[f�[h^�
Kin[mmcog�=ligc^_*��>[h�Q_n�E�/16�3.0)3.1*

?iqfcha(�K*�H*� $-555%*� �Pj^[n_�i`�Ob_l[js�i`�>[hch_�@jcf_jms*��>[h�Q_n�E�0,6�151)154*

@ha_f(�E*�$-552%*� �Dhnli^o]ncih�ni�O_gjil[f�Gi\_�@jcf_jms*��@jcf_jms�M_m�.26� -0-)-15*

@ha_f(�E*�$.,,-%*� �<�Klijim_^�?c[ahimnc]�N]b_g_�`il�K_ijf_�qcnb�@jcf_jnc]�N_ctol_m�[h^�
qcnb�@jcf_jms6�M_jiln�i`�nb_�Df[_�O[me�Ail]_�ih�>f[mmc`c][ncih�[h^�O_lgchifias*��
@jcf_jmc[�0.6�352)4,/*

A[gof[(�O*�M*�[h^�<*�H*�J\_l\[o_l�$-554%*� �M_^o]cha�nb_�Dh]c^_h]_�i`�@jcf_jnc]
N_ctol_m�ch�nb_�=_fac[h�O_lpol_h�nblioab�N_f_]ncih*��Kl_p�Q_n�H_^�//6�.1-).15*

A[g\[]b(�B*�>*� $-540%*� �N_log�>ih]_hnl[ncihm�[h^�@``c][]s�i`�Kb_hsnich(
Kbvhi\[l\cn[f(�[h^�Klcgc^ih_�ch�>[hch_�@jcf_jms*��E�<g�Q_n�H_^�<mmi]�-406�
---3*

Acmb_l(�M*�N*�$-551%*�>_ffof[l�H_]b[hcmgm�i`�nb_�@jcf_jmc_m*�@jcf_jms*�<*�Cijechm(�N*�
Nbilpih�[h^�B*�>[m]chi*�Gih^ih(�>b[jg[h�"�C[ff6�/1)14*

Ailh_s(�=*�$.,,2%*�Kin[mmcog�=ligc^_�`il�Q_n_lch[ls�Pm_(�R_^a_qii^�Kb[lg[]s*�.,,2*

Aimn_l(�N*�A*(�?*�=*�>bol]b�[h^�<*�?*�E*�R[nmih�$.,,-%*� �@``_]nm�i`�Kb_hi\[l\cnih_�ih�
N_log�=ci]b_gc][f�O_mnm�ch�?iam*��<omn�Q_n�E�346�./).2*

Al[m_l(�>*�B*�[h^�K*�C*�K_n_lm_h�$-55/%*� �?_mcl[\f_�Nn[h^[l^m�`il�G[\il[nils�O_mnm�D`�
Ob_s�<l_�ni�Aof`cff�H_^c][f�I__^m*��>fch�>b_g�/56� -003)-01/*

Al_s(�C*�C*�$-545%*� �<hnc]ihpofm[hn�?loam�Pm_^�ch�nb_�Ol_[ng_hn�i`�@jcf_jms*��Kli\f�Q_n�
H_^�-6� 114)133*

Al_s(�C*�C*(�C*�K*�Kbcfcjjch�[h^�>*�J*�N]b_of_l�$-540%*��?_p_fijg_hn�i`�Oif_l[h]_�ni�nb_�
<hnc]ihpofm[hn�@``_]nm�i`�?c[t_j[g�ch�?iam*��@ol�E�Kb[lg[]if�-,06�.3)/4*

Alc_^f[h^_l(�R*�E*�$-542%*� �Rbi�R[m�#nb_�A[nb_l�i`�=ligc^_�Ol_[ng_hn�i`�@jcf_jms#;��
<l]b�I_olif�0/6� 1,1)1,3*
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B[mecff(�>*�G*�$.,,-%*�<^p_lm_�@``_]nm�i`�Kbvhi\[l\cn[f�Ob_l[js�ch�@jcf_jnc]�?iam*
=cig_^c][f�N]c_h]_m*�>b[lfinn_niqh(�Phcp_lmcns�i`�Klch]_�@^q[l^�Dmf[h^6�.1,*

B[mecff(�>*�G*(�N*�<*�=olnih(�C*�>*�E*�B_f_hm(�N*�G*�Dbf_(�E*�=*�Hcff_l(�?*�C*�Nb[q(�H*�=*�
=lcg[_ig\_�[h^�<*�@*�>lc\\�$-555%*� �@``__nm�i`�Kbvhi\[l\cn[f�Ol_[ng_hn�ih�
N_log�Obslirch_�[h^�Obslic^)Nncgof[ncha�Cilgih_�>ih__hnl[ncihm�ch�@jcf_jnc_�
?iam*��E�<g�Q_n�H_^�<mmi_�.-1$0%6�045)052*

B[mecff(�>*�G*�[h^�<*�@*�>lc\\�$.,,,%*� �K[h]l_[ncncm�<mmi]c[n_^�qcnb�Kin[mmcog
=ligc^_+Kb_hi\[l\cn[f�>ig\ch[ncih�Ob_l[js�ch�@jcf_jnc_�?iam*��>[h�Q_n�E�0-6�
111)114*

B[mecff(�>*�G*(�R*�@*�Ci``g[hh�[h^�<*�@*�>lc\\�$.,,0%*� �N_log�<fe[fch_�Kbimj[n[m_�
Dmi_htsg_�Kli`cf_m�ch�Kb_hi\[l\cn[f)Ol_[n_^�@jcf_jnc_�?iam*��Q_n�>fch�K[nb�
//$0%6�.-1)...*

B[mecff(�>*�G*(�G*�H*�Hcff_l(�E*�N*�H[nniih(�R*�@*�Ci``g[hh(�N*�<*�=olnih(�C*�>*�E*�
B_f_hm(�N*�G*�Dbf_(�E*�=*�Hcff_l(�?*�C*�Nb[q�[h^�<*�@*�>lc\\�$.,,1%*� �Gcp_l�
Ccmnij[nbifias�[h^�Gcp_l�[h^�N_log�<f[hch_�<gchinl[hm`_l[m_�[h^�<fe[fch_�
Kbimjb[n[m_�<]ncpcnc_m�ch�@jcf_jnc_�?iam�M___cpcha�Kbvhi\[l\cn[f*��Q_n�K[nb�0.6�
-03)-2,*

B[s(�H*�C*(�B*�K*�Ms[h(�I*�M*�=icmm_�[h^�E*�E*�Bo[lchi�$-54/%*� �Kb_hib[lbcn[f�Oif_l[h__�
[h^�Kbsmc_[f�?_j_h^_h__6�>blihc_[ffs�@kocp[f_hn�?imcha�Hi^_f*��@ol�E�
Kb[lg[]if�516�.-).5*

Bc_a_l(�O*�G*(�B*�Cimaii^(�E*�O[bi[^[(�F*�E*�Rif`mb_cg_l�[h^�K*�=*�Ho_ff_l�$.,,,%*�
�Obslic^�Aoh]ncih�[h^�N_log�C_j[nc_�@htsg_�<]ncpcns�ch�?iam�[`n_l�
Kbvhi\[l\cn[f�<^gchcmnl[ncih*��E�Q_n�Dhn_lh�H_^�-06�.33).4-*

Bl[^s(�O*(�<*�N[fod[�[h^�<*�F[cm_l�$-552%*� �@^_g[�[h^�Dhnl[j[h]l_[nc_�Olsjmchia_h
<_ncp[ncih�Kl___^_�Bfon[nbcih_�?_jf_ncih�?olcha�>[_lof_ch�K[h]l_[ncncm*��<g�E�
Kbsmcif�.3-6�B.,)B.2*

Bl__hf__(�R*�A*�[h^�<*�Kif[h^�$-534%*� �<h�Dgjlip_^�<mm[s�i`�3)@nbirs]iog[lch�J)�
?__nbsf[m_�<]ncpcns6�Dh^o]ncih�i`�C_j[nc]�@htsg_�<_ncpcns�ch�>13bf+2d�[h^�
?\[+.d�Hc__�bs�Kbvhi\[l\cn[f(�/)H_nbsD]bif[hnbl_h_�[h^�.(/(3(4)�
O_nl[]bfili^c\_hti)K)?circh*��E�Kb[lg[]if�@rj�Ob_l�.,16�152)2,1*

Bl_q_f(�H*�N*(�@*�<*�Nqchs[l^�[h^�C*�Q*�E_hm_h�$-510%*� �>ill_f[ncih�\_nq__h
<hnc]ihpofm[hn�<]ncpcns�[h^�Kf[mg[�>ih]_hnl[ncih�i`�=ligc^_*��E�Kb[lg[_if�@rj�
Ob_l�--.$-%6� -,5)--1*
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C[ff(�N*�E*�B*�[h^�H*�@*�R[ff[]_�$-552%*� �>[hch_�@jcf_jms6�<�B_h_nc_�>iohm_ffcha�
Klial[gg_�`il�F__mbih^m*��Q_n�M__�-/46�/14)/2,*

C[hc_b_h(�O*�[h^�B*�Hcheom�$-55,%*� �M_nlimj_encp_�Nno^c_�Uol�K[nbifiac_�?_l
@lel[heoha_h�?_m�@rielch_h�K[hel_[m�=_c�Coh^�Ph^�F[nt_*��Oc_l[ltnfc]b_�
Pgm]b[o�016�/2/)/24*

C_mm(�M*�N*(�K*�C*�F[mm�[h^�A*�N*� Nbi`_l�$-555%*��@p[fo[ncih�i`�Mcme�A[_nilm�`il�A[n[f�
<_on_�K[h]l_[ncncm�ch�?iam*��E�<g�Q_n�H_^�<mmi]�.-0$-%6�02)1-*

C_mm(�M*�N*(�C*�H*�N[oh^_lm�[h^�O*�E*�Q[hRchef_�$-554%*� �>fchc_[f(�>fchc]ij[nbifiac](�
M[^cial[jbc](�[h^�Pfnl[mihial[jbc]�<\hilg[fcnc_m�ch�?iam�qcnb�A[n[f�<]on_�
K[h]l_[ncncm6�3,�>[m_m�$-542)-551%*��E�<g�Q_n�H_^�<mmi_�.-/6�221)23,*

C_shif^(�T*(�?*�A[cmmf_l(�A*�Nn_``_h�[h^�<*�E[aas�$-553%*� �>fchc][f(�@jc^_gcifiac][f�[h^�
Ol_[ng_hn�M_mofnm�i`�D^cij[nbc]�@jcf_jms�ch�10�G[\l[^il�M_nlc_p_lm6�<�Giha)�
O_lg�Nno^s*��E�Ng[ff�<hcg�Kl[]n�/46�3)-0*

Ci`\[o_l(�=*(�<*�F*�N[fod[�[h^�H*�H*�G_l]b�$-554%*� �Dhnl[)<]ch[l�<]ncp[ncih�i`
Olsjmchia_h�?olcha�>[lof_ch)Dh^o]_^�K[h]l_[ncncm�ch�M[nm*��<g�E�Kbpmcif�.316�
B/1.)B/2.*

Ciffc^[s(�O*�<*�$-555%*�Ob_ils�[h^�Kl[]nc]_�i`�@f_]nli_h__jb[fial[jbp*�<g_lc][h�
]iff_a_�i`�p_n_lch[ls�chn_lh[f�g_^c]ch_*

Cifg(�E*�G*(�?*�G*�>b[h�[h^�@*�<*�Mit[hmec�$.,,/%*� �<]on_�K[h]l_[ncncm�ch�?iam*��E�p_n�
_g_la�]lcn�][l_�-/$0%6�.,-).-/*

Cilh(�O*�$-553%*�>on[h_iom�Oirc]cnc_m�i`�?loam*�G_p_l#m�Ccmnij[nbifi_p�i`�nb_�Nech*�?*�
@f^_l(�M*�@f_hcnm[m(�>*�E[qilmes�[h^�=*�Eibhmih*�Kbcf[^_fjbc[(�Gcjjch]inn)M[p_h6�
.53*

Co\_ln(�D*�G*(�R*�Nb[q�[h^�A*�R*�Njc_lni�$-533%*� �A[]nilm�<``_]ncha�O/�[h^�O0�
Kli`c]c_h]s�O_mncha*��<g�E�H_^�O_]b�0/6�/.5)//1*

E[]i\m(�B*�$-554%*� �I_onlij_hc[�[h^�Oblig\i]snij_hc[�ch�Obl__�?iam�Ol_[n_^�qcnb�
<hnc]ihpofm[hnm*��E�<g�Q_n�H_^�<mmi]�.-.6�24-)240*

E[aas(�<*�[h^�H*�=_g[l^chc�$-554%*� �D^cij[nbc]�@jcf_jms�ch�-.1�?iam6�<�Giha�O_lg�
Nno^s*�>fchc][f�[h^�@f_]nli_h]_jb[fial[jbc]�Ach^cham*��E�Ng[ff�<hcg�Kl[]n�/56�
./).5*

E[aas(�<*(�?*�A[cmmf_l(�>*�B[cff[l^(�K*�Nl_he�[h^�C*�Bl[\_l�$-554%*� �B_h_nc]�<mj_]nm�i`�
D^cij[nbc]�@jcf_jms�ch�G[\l[^il�M_nlc_p_lm*��E�Ng[ff�<hcg�Kl[]n�/56�.31).4,*
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E[aas(�<*�[h^�T*�C_shif^�$-552%*� �D^cij[nbc]�@jcf_jms�ch�nb_�?ia*��N]bq_ct_l�<l]bcp�
`ol�Oc_lb_cfeoh^_�-/46�1./)1/-*

Eibhmnih(�H*�Q*�$-552%*�I_olinl[hmgcnn_lm�[h^�@jcf_jms*�Ob_�Ol_[ng_hn�i`�@jcf_jms6�
Klch]cjf_m�[h^�Kl[]nc]_*�=[fncgil_(�Rcffc[gm�[h^�Rcfechm6� -..)-/4*

F[nbg[hh(�D*(�<*�E[aas(�<*�=om[ni(�H*�=[lnm]bc�[h^�>*�B[cff[l^�$-555%*� �>fchc][f�[h^�
B_h_nc]�Dhp_mnca[ncihm�i`�D^cij[nbc]�@jcf_jms�ch�nb_�=_lh_m_�Hiohn[ch�?ia*��E�
Ng[ff�<hcg�Kl[]n�0,6�/-5)/.1*

Fhiqf_m(�F*�$-554%*� �D^cij[nbc]�@jcf_jms*��>fch�O_]b�Ng[ff�<hcg�Kl[]n�-/6� -00)-1-*

Fionch[m(�<*�A*(�U*�N*�Kifctijiofio�[h^�Q*�D*�Fihnim�$-552%*� �>fchc][f�[h^
>fchc]ij[nbifiac][f�@p[fo[ncih�ch� -0�?iam�qcnb�Kl_mog_^�D^cij[nbc]�@jcf_jms*��
@ol�E�>igj[hcih�<hcg�26� -5).0*

Fis[g[(�D*� [h^�E*�E[mj_l�$-533%*� �<gchi�<]c^�>ihn_hn�i`�>blihc]�Ph^_l]on�@f_]nlc][f�
?cm]b[la_6�>igj[lcmih�qcnb�>i\[fn�@jcf_jnia_hc]�G_mcihm*��>[h�E�Kbpmcif�
Kb[lg[]�116�1./)1/2*

G[haf_s(�B*�[h^�F*�<*�U_lqchm�$-514%*� �=ligc^_�@r]l_ncih�[m�<``_]n_^�\s�>bfilc^_�
<^gchcmnl[ncih*��E�<g�Kb[lg�<mmi]�036�023)025*

G_>ion_ol(�M*�<*�[h^�B*�>bcf^�$-545%*� �>fchc][f�H[h[a_g_hn�i`�@jcf_jms�ch�?iam�[h^�
>[nm*��Kli\f�Q_n�H_^�-6�134)*

Gc]bn(�=*�B*(�H*�C*�Gc]bn(�F*�H*�C[lj_l(�N*�Gch(�E*�E*�>olnch(�G*�G*�Csmih�[h^�F*�Rcff[l^�
$.,,.%*� �>fchc][f�Kl_m_hn[ncihm�i`�I[nol[ffs�J]]ollcha�>[hch_�N_ctol_m6�
Ncgcf[lcnc_m�ni�Cog[h�N_ctol_m*��@jcf_jmp�"�=_b[p�/$1%6�02,)03,*

Gi]i]e(�>*�$-413%*� �<h[fsmcm�i`�1.�>[m_m�i`�@jcf_jms�J\m_lp_^�\s�nb_�<onbil*��H_^c][f�
Ocg_m�B[t_nn_�-6� 1.0)1.2*

Gij_t(�<*(�D*�A*�G[h_�[h^�K*�C[hh[�$-551%*� �<^ofn�M_mjcl[nils�?cmnl_mm�Nsh^lig_�ch�[�
?ia�qcnb�I_]linctcha�K[h]l_[ncncm*��>[h�Q_n�E�/26�.0,).0-*

Gij_t)Hohit(�A*(�M*�P]b[)P^[\_�[h^�>*�<f[gi)Biht[f_t�$.,,0%*� �<�>_hnols�i`�
=[l\cnol[n_m�ch�I_olifias*��M_p�I_olif�/56�323)331*

Gimb_l(�R*�$-535%*� �<�>igj[l[ncp_�Nno^s�i`�nb_�Klin_ch�=ch^cha�i`�<hnc]ihpofm[hn�
?loam�ch�N_log�i`�?ia�[h^�H[h*��E�Kb[lg[]if�@rj�Ob_l�.,46�0.5)0/1*

Go][linnc(�H*�@*(�E*�Qcld__�[h^�?*�<f^_lmih�$-55/%*� �K[nc_hn�N_f_]ncih�[h^�Ocgcha�i`�
?sh[gc]�>igjon_^�Oigial[jbs�ch�<]on_�K[h]l_[ncncm*��=l�E�Nol_�4,6� -/5/)�
-/51*
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Go^_lm(�C*(�E*�<]b[ls[(�>*�=[oga[lnh_l(�N*�=_h\[^cm(�<*�=f_[m_f(�M*�=ola_mm(�?*�N*
?chh_l(�<*�@\h_l(�I*�Aif^p[ls(�@*�B_ff_l(�C*�C[g_l(�C*�Cifnb[om_h(�K*�Fin[a[f(
C*�Hillcm(�C*�E*�H__h]e_(�N*�Ii[]bn[l(�A*�Mim_hiq(�<*�N[e[gini(�=*�E*�Nn_chbi``(
D*�Oorbig�[h^�@*�Rsffc_�$-554%*� �N_gcifiac][f�N_ctol_�>f[mmc`c][ncih*��@jcf_jmc[�
/56� -,,2)-,-/*

H[]?ih[f^(�M*�G*�$-553%*�@jcf_jmp6�<�>igjl_b_hmcp_�O_rn\iie*�E*�@ha_f�[h^�O*�<*�
K_^f_s*�Kbcf[^_fjbc[(�Gcjjch]inn)M[p_h�Ko\fcmb_lm6�.21).31*

H[]?ih[f^(�M*�G*�[h^�E*�G*�=[le_l�$-533%*� �Kbvhi\[l\cn[f�@hb[h]_m�B[\[)H_^c[n_^�
Kimnmsh[jnc]�Dhbc\cncih�ch�>ofnol_^�H[gg[fc[h�I_olih_m*��Ol[hm�<g�I_olif�
<mmi]�-,.6� -/5)-0,*

H[hm`c_f^(�>*�N*(�=*�M*�Eih_m�[h^�O*�Njcffg[h�$.,,/%*� �<mm_mmcha�nb_�N_p_lcns�i`�>[hch_�
K[h]l_[ncncm*��M_m�Q_n�N]c�306� -/3)-00*

H[l]b(�K*�<*� $-554%*� �N_ctol_m6�>f[mmc`c][ncih(�@ncifiac_m(�[h^�K[nbijbsmcifias*��>fch�
O_]b�Ng[ff�<hcg�Kl[]n�-/6� --5)-/-*

H[l]b(�K*�<*(�H*�Ki^_ff�[h^�M*�<*�N[gm�$.,,.%*� �Kb[lg[]iech_nc]m�[h^�Oirc]cns�i`�
=ligc^_�Aiffiqcha�Ccab)?im_�Jl[f�Kin[mmcog�=ligc^_�<^gchcmnl[ncih�ch�
C_[fnbs�=_[af_m*��D�Q_n�Kb[lg[]if�Ob_l�.16�0.1)0/.*

H_c_leil^(�C*(�A*�Blohca(�P*�Bonm]bgc^n(�M*�Bonc_ll_t(�H*�K`_c``_l(�<*�?l[aobh(�>*�
=lo]eh_l�[h^�P*�C_ch_g[hh�$.,,,%*� �Ni^cog�=ligc^_6�@``_]nm�ih�?c``_l_hn�
K[nn_lhm�i`�@jcf_jnc`ilg�<]ncpcns(�@rnl[]_ffof[l�Kb�>b[ha_m�[h^�B[\[_lac]�
Dhbc\cncih*��I[ohph)N]bgc_^_\_la#m�<l]b�Kb[lg[]if�/2-6�.1)/.*

Hilcn[(�O*(�<*�Nbcg[^[�[h^�O*�O[e_o]bc�$.,,.%*� �>fchc]ih_olij[nbifiac]�Ach^cham�i`�
A[gcfc[f�Alihn[f�Gi\_�@jcf_jms�ch�Nb_nf[h^�Nb__j^iam*��>[h�E�Q_n�M_m6�/1)0-*

Hilnih(�?*�E*�[h^�I*�Cihbif^�$-544%*� �@``_]ncp_h_mm�i`�[�Ob_l[j_onc]�?loa�Hihcnilcha�
N_lpc]_�[m�[h�<c^�ni�nb_�>ihnlif�i`�>[hch_�N_ctol_m*��Q_n�M__�-..6�/02*

Ho_ff_l(�K*�=*(�E*�O[bi[^[(�B*�Cimaii^(�=*�K*�K[lchanih(�E*�G*�Q[hmn__hbiom_(�C*�R*�
O[sfil�[h^�F*�E*�Rif`mb_cg_l�$.,,,%*� �@``_]nm�i`�Giha)O_lg�Kbvhi\[l\cn[f�
Ol_[ng_hn�ih�nb_�Gcp_l�ch�?iam*��E�Q_n�Dhn_lh�H_^�-06� -21)-3-*

Ic]biff(�M*�<*�$-551%*�Dhnli^o]ncih�ni�nb_�Kb[lg[]ifias�i`�>hm�?loam*�=[mc]�[h^�>fchc][f�
Kb[lg[]ifiap*�=*�B*�F[ntoha*�Iilq[fe(�<jjf_nih�[h^�G[ha_6�/./)//.*

Ic]bifm(�@*�N*(�G*�<*�Ol_j[hc_l�[h^�F*�Gchh�$-552%*� �=ligc^_�Oirc]imcm�N_]ih^[ls�ni�
M_h[f�Dhmo``c]c_h]s�ch�[h�@jcf_jnc]�?ia*��E�<g�Q_n�H_^�<mmi]�.,46�./-).//*
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Is_(�G*(�O*�C*�T_i(�Q*�>b[h(�?*�Bif^c_�[h^�E*�G[h^ih�$-531%*� �Nn[\cfcns�i`�Obslirch_�
[h^�Olcci^inbslihch_�ch�=cifiac][f�Afoc^m*��E�>fch�K[nb�.46�5-1)5-5*

J\_l\[o_l(�<*�H*(�?*�D*�Blimmg[h�[h^�?*�I*�Dlcih�$.,,/%*� �Ob_�B_h_nc]m�i`�@jcf_jms�ch�
nb_�=_fac[h�O_lpo_l_h�?ia*��E�C_l_^�506�13)2/*

K[l_hn(�E*�H*�$-544%*� �>fchc][f�H[h[a_g_hn�i`�>[hch_�N_ctol_m*��Q_n�>fch�I�<g6�Ng�
<hcg�Kl[]�-46�503)520*

K_[l]_(�E*�H*�N*� $.,,.%*� �=ligc^_(�nb_�Aclmn�@``_]ncp_�<hnc_jcf_jnc]�<a_hn*��E�I_olif�
I_olimola�Kms]bc[nls�3.6�0-.*

K_[l]_(�G*�F*�$-55,%*� �Kin[mmcog�=ligc^_�[m�[h�<^doh]n�ni�Kbvhi\[l\cn[f�`il�nb_
H[h[a_g_hn�i`�Ph]ihnliff_^�N_cotl_m�ch�?iam*��Klia�Q_n�I_olif�-6�51)-,-*

K_^_lmifc(�R*�H*(�E*�N*�Rce_�[h^�R*�M*�M[pcm�$-55/%*� �Kb[lg[]iech_nc]m�i`�Nchaf_�?im_m�
i`�Kbvhi\[l\cn[f�Bcp_h�Dhnl[p_hiomfs�[h^�Jl[ffs�ni�?iam*��<g�E�Q_n�M_m�36�/-4)�
/.3*

K_ff_alchi(�A*�>*�[h^�M*�@*�Nc][�$.,,0%*� �>[hch_�@f_]nli_h]_jb[fial[jbc]�M_]il^cha
O_]bhcko_6�Ach^cham�ch�Iilg[f�[h^�@jcf_jnc_�?iam*��>fch�I_olijbpmcif�--16�033)�
043*

Kf[]_h]c[(�H*(�N*�Nbilpih�[h^�Q*�K[l_^_m�$-55.%*� �@jcf_jnc]�N_ctol_m�ch�[h�<h^_[h�
M_acih�ch�@ko[^il6� Dh]c^_h]_�[h^�Kl_p[f_h]_�[h^�M_acih[f�Q[lc[ncih*��=l[ch�
--16�33-)34.*

Kf[nn(�N*�M*�[h^�H*�C[[a�$.,,.%*� �>[hch_�Nn[nom�@jcf_jnc]om6�<�M_nlimj_]ncp_�Nno^s�i`�1,�
>[m_m*��E�Ng[ff�<hcg�Kl[]n�0/6� -1-)-1/*

Ki^_ff(�H*� $-551%*�Kbvhi\[l\cn[f�Ob_l[js6�Ob_�Bii^(�nb_�=[^�[h^�nb_�Pafs*�<g_lc][h�
>iff_a_�i`�Q_n_lch[ls�Dhn_lh[f�H_^c]ch_�Ailog(�G[e_�=o_h[�Qcmn[(�Afilc^[*

Ki^_ff(�H*�$-552%*� �N_ctol_m�ch�?iam*��Q_n�>fch�I�<g6�Ng�<hcg�Kl[]�.2$0%6�335)4,5*

Ki^_ff(�H*� $-554%*� �<hnc_jcf_jnc]�?loa�Ob_l[js*��>fch�O_]b�Ng[ff�<hcg�Kl[]n�-/$/%6�
-41)-5.*

Ki^_ff(�H*� $.,,0%*�N_ctol_m*�=m[p[�H[ho[f�i`�>[hch_�[h^�A_fch_�I_olifias*�N*�Kf[nn�[h^�
I*�Jf\s(�=N<Q<6�53)--.*

Ki^_ff(�H*�[h^�R*�A_hh_l�$-55/%*��=ligc^_�Ob_l[js�ch�M_`l[]nils�>[hch_�D^cij[nbc]�
@jcf_jmp*��E�Q_n�Dhn_lh�H_^�3$1-6�/-4)/.3*
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Ki^_ff(�H*�[h^�R*�M*�A_hh_l�$-550%*� �Pm_�i`�=ligc^_�[m�[h�<hnc_jcf_jnc]�?loa�ch�?iam*��
>igj_h^�]ihn�_^o]�jl[]n�p_n�-26�323)330*

Ki^_ff(�H*(�R*�M*�A_hh_l�[h^�E*�?*�Kiq_lm�$-551%*� �N_ctol_�>f[mmc`c][ncih�ch�?iam�`lig�[�
Iihl_`_ll[f)=[m_^�Kijof[ncih*��E�<g�Q_n�H_^�<mmi]�.,2$--%6� -3.-)-3.4*

Ki^_ff(�H*�[h^�H*�C[^dc]ihmn[hnchio�$-553%*� �>_l_\limjch[f�Afoc^�B[gg[)
<gchi\onslc]�<]c^�[h^�Bfon[g[n_�Q[fo_m�ch�?iam�qcnb�@jcf_jms*��<g�E�Q_n�M_m�
14601-)012*

Kiln_l(�M*�E*�[h^�=*�N*�H_f^log�$-551%*�<hnc_jcf_jnc]�?loam*�=[mc]�[h^�>fchc][f�
Kb[lg[]ifias*�=*�B*�F[ntoha*�Iilq[fe(�<jjf_nih�[h^�G[ha_6�/2-)/4,*

Kli\mn(�<*�[h^�N*�Fh_cmmf�$.,,-%*��>igjon_^�Oigial[jbc]�<h[nigs�i`�nb_�>[hch_�
K[h]l_[m*��Q_n�M[^cif�Pfnl[mioh^�0.6�..2)./,*

M[pcm(�R*�M*(�R*�H*�K_^_lmifc�[h^�E*�N*�Rce_�$-545%*� �Kb[lg[]iech_nc]m�i`
Kbvhi\[l\cn[f�ch�?iam�Bcp_h�Hofncjf_�?im_m*��<g�E�Q_n�M_m�1,6� -/0/)-/03*

Mo[or(�>*�=*�[h^�M*�<nq_ff�$-554%*� �B_h_l[f�Kl[]nc]_�<nncno^_m�ni�nb_�Ol_[ng_hn�i`�
Njihn[h_iom�>[hch_�<]on_�K[h]l_[ncncm*��<omnl�Q_n�Kl[]n�.4$.%6�23)3/*

Ms[h(�H*(�?*�Kb[lg�[h^�M*�=[og[hh�$-555%*� �Pm_�[h^�Hihcnilcha�i`�=ligc^_m�ch�
@jcf_jms�Ol_[ng_hn*��K_^c[nl�I_olif�.-6�1./)1.4*

N[cni(�H*(�F*�M*�Hoh[h[(�I*�E*�Nb[lj�[h^�I*�E*�Jf\s�$.,,-%*� �Mcme�A[]nilm�`il
?_p_fijg_hn�i`�Nn[nom�@jcf_jnc]om�ch�?iam�qcnb�D^cij[nbc]�@jcf_jms�[h^�@``_]nm�
i`�Nn[nom�@jcf_jnc]om�ih�Jon]ig_�[h^�Nolpcp[f�Ocg_6�/.�>[m_m�$-55-)-552%*��E�
<g�Q_n�H_^�<mmi]�.-56�2-4)2./*

N]b[_l(�H*�$-535%*� �<�>fchc]ij[nbifiac]�Nolp_s�i`�<_on_�K[h]l_[ncncm�ch�/,�?iam�[h^�1�
>[nm*��E�<g�<hcg�Cimj�<mmi]�-16�24-)243*

N]b[_l(�H*�$-55-%*� �<]on_�K[h]l_[ncncm�ch�?iam*��>igj_h^�>ihn�@^o]�Kl[]n�Q_n�-/7�
-325)-335*

N]bq[lnt)Kilm]b_(�?*�$-542%*�@jc^_gcifiac][f*�>fchc][f�[h^�Kb[lg[]iech_nc]�Nno^c_m�ch�
Njihn[h_iomfs�@jcf_jnc]�?iam�[h^�>[nm*�<g_lc][h�>iff_a_�i`�Q_n_lch[ls�Dhn_lh[f�
H_^c]ch_�Ailog*

N]bq[lnt)Kilm]b_(�?*�[h^�P*�Eola_hm�$-55-%*� �Rclem[ge_cn�Qih�=ligc^�=_c�?_h
Ob_l[jc_l_mcmn_hn_h�@jcf_jmc_h�?_m�Coh^_m*��Oc_l[ltnfc]b_�Kl[rcm�-56�/51)0,-*
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N]bq[lnt)Kilm]b_(�?*(�R*�Gim]b_l�[h^�C*�C*�Al_s�$-541%*� �Ob_l[j_onc]�@``c][]s�i`�
Kbvhi\[l\cn[f�[h^�Klcgc^ih_�ch�>[hch_�@jcf_jms6�<�>igj[lcmih*��E�Q_n�
Kb[lg[]if�Ob_l�4$.%6� --/)--5*

Nb_ff(�G*�B*�$-55/%*� �Ob_�?c[ahimnc]�<jjli[]b�ni�N_ctol_m*��Q_n�H_^�446�20-)202*

Nb_ff(�G*�B*� $-55/%*� �Ph^_lmn[h^cha�nb_�Aoh^[g_hn[fm�i`�N_ctol_m*��Q_n�H_^�446�2..)�
2.4*

Ncgjmih(�F*�R*�$.,,/%*�?cm_[m_m�i`�nb_�K[h]l_[m*�C[h^\iie�i`�Ng[ff�<hcg[f�
B[mnli_hn_lifias*�O*�O[gm*�Nn*�Giocm(�R�=�N[oh^_lm�>i6�/1/)/21*

Ncgjmih(�F*�R*(�I*�=__]b_s)I_qg[h(�>*�M*�G[g\�[h^�_*�[f�$-551%*� �>bif_]smniechch)4�
Dh^o]_m�@^_g[niom�K[h]l_[ncncm�ch�?iam�<mmi]c[n_^�qcnb�Nbiln�=olmnm�i`�
Olsjmchia_h�<]ncp[ncih*��?ca�?cm�N]c�0,6�.-1.).-2-*

Ncmmih(�<*� $-553%*�>oll_hn�@rj_lc_h]_m�qcnb�<hnc]ihpofm[hnm�ch�?iam�[h^�>[nm*� -1nb�
<hho[f�<g_lc][h�>iff_a_�i`�Q_n_lch[ls�Dhn_lh[f�H_^c]ch_�Ailog*

Nil_g[le(�M*�$-52,%*� �Ob_�=cifiac][f�C[f`)Gc`_�i`�=ligc^_�Dihm�ch�Cog[h�=fii^*��<]n[�
Kbpmcifiac][�N][h^ch[pc][�1,6� --5)-./*

Nl_he(�K*�[h^�<*�E[aas�$-552%*� �Dhn_lc]n[f�@f_]nli_h]_jb[fial[jbc]�Ach^cham�ch�[�A[gcfs�
i`�Bif^_h�M_nlc_p_lm�qcnb�D^cij[nbc]�@jcf_jms*��E�Ng[ff�<hcg�Kl[]n�/36�/-3*

Nl_he(�K*(�<*�E[aas(�>*�B[cff[l^(�<*�=om[ni�[h^�K*�Cilch�$-550%*� �B_h_nc]�<mj_]n�i`�
D^cij[nbc]�@jcf_jms�ch�nb_�Bif^_h�M_nlc_p_l*��Oc_l[ltnfc]b_�Kl[rcm�..6�130)134*

Nn_ch_l(�E*�H*�$.,,/%*� �?c[ahimcm�i`�K[h]l_[ncncm*��Q_n�>fch�I�<g6�Ng�<hcg�Kl[]�//6�
--4-)--51*

Nn_ch_l(�E*�H*(�E*�=liomm[l^(�>*�N*�H[hm`c_f^(�N*�M*�Boggcha_l�[h^�?*�<*�Rcffc[gm
$.,,-%*� �N_log�>[hch_�K[h]l_[nc]�Gcj[m_�Dggohil_[]ncpcns�$>jfc%�>ih]_hnl[ncihm�
ch�?iam�qcnb�Njihn[h_iom�K[h]l_[ncncm*��E�Q_n�Dhn_lh�H_^�-16�.30*

Nn_ch_l(�E*�H*(�N*�M*�Boggcha_l(�B*�H*�Mont�[h^�?*�<*�Rcffc[gm�$.,,-%*� �N_log�>[hch_�
K[h]l_[nc]�Gcj[m_�Dggohil_[]ncpcns�$>jfc%�>ih]_hnl[ncihm�ch�?iam�qcnb�@ri]lch_�
K[h]l_[nc]�Dhmo``c]c_h]s*��E�Q_n�Dhn_lh�H_^�-16�.30*

Nn_ch_l(�E*�H*(�N*�M*�O_[ao_�[h^�?*�<*�Rcffc[gm�$.,,/%*� �?_p_fijg_hn�[h^�<h[fsnc]
Q[fc^[ncih�i`�[h�@htsg_)Gche_^�Dggohimil\_hn�<mm[s�`il�nb_�H_[mol_g_hn�i`�
>[hch_�K[h]l_[nc]�Gcj[m_�Dggohil_[]ncpcns�ch�N_log*��>[h�E�Q_n�M_m�236� -31)�
-4.*
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Nn_ch_l(�E*�H*�[h^�?*�<*�Rcffc[gm�$.,,.%*�?c[ahimcm�i`�>[hch_�[h^�A_fch_�K[h]l_[ncncm*�
.,nb�<hho[f�<g_lc][h�>iff_a_�i`�Q_n_lch[ls�Dhn_lh[f�H_^c]ch_�Ailog(�?[ff[m(�
O_r[m*

Nn_chbi``(�=*(�@*�Cclm]b(�M*�Hon[hc�[h^�F*�I[ee_h�$-55.%*� �=ligc^_�Ol_[ng_hn�i`�
Kb[lg[]i)M_mcmn[hn�@jcf_jmc_m�qcnb�B_h_l[fct_^�Oihc])>fihc]�N_ctol_m6�<�
>fchc][f�Nno^s*��=l[ch�?_p�-06� -00)-05*

Notoec(�N*(�F*�F[q[e[gc�[h^�A*�I[e[gol[�$-550%*��=ligc^_(�ch�nb_�Ob_l[j_onc]
>ih]_hnl[ncih(�@hb[h]_m�B[\[)<]ncp[n_^�>oll_hnm�ch�>ofnol_^�I_olihm�i`�M[n�
>_l_\l[f�>iln_r*��@jcf_jms�M_m�-56�45)53*

O[e[s[h[ac(�H*(�F*�T[g[gini(�C*�I[e[a[q[(�H*�Hoh[e[n[(�M*�F[ni(�C*�Tieis[g[(�F*�
C[achis[�[h^�F*�fchog[�$.,,.%*� �Oqi�No]]_mm`of�>[m_m�i`�=ligc^_�Ob_l[js�`il�
M_`l[]nils�Nsgjnig[nc]�Gi][fct[ncih)M_f[n_^�@jcf_jms*��=l[ch�?_p�.06� -50)-52*

O[h[e[(�C*(�H*�I[e[dcg[�[h^�H*�Aodcm[q[�$.,,/%*��M[jc^�?_n_lgch[ncih�i`�Oin[f
=ligc^_�ch�Cog[h�N_log�Pmcha�[h�@h_las)?cmj_lmcp_�S)M[s�Nj_]nlig_n_l*��
=cif�Kb[lg�=off�.26�013)02-*

Obig[m(�R*�=*�$-550%*� �H[h[acha�@jcf_jnc]�?iam*��>s]f_�Npgj�-2$-.%6� -13/)-135*

Obig[m(�R*�=*�$.,,,%*� �D^cij[nbc]�@jcf_jms�ch�?iam*��Q_n�>fch�I�<g6�Ng�<hcg�Kl[]�
/,$-%6� -4/)*

Obil^[f)>blcmn_hm_h(�<*�[h^�?*�G*�>i``ch�$-512%*� �K[h]l_[nc]�?cm_[m_m�ch�nb_�?ia*��Iil^�
Q_n�H_^�46� 45)--0*

Ol_j[hc_l(�G*�<*�$-551%*� �Pm_�i`�=ligc^_�[m�[h�<hnc]ihpofm[hn�`il�?iam�qcnb�@jcf_jms*��
E�<g�Q_n�H_^�<mmi]�.,3$.-6� -2/)-22*

Ol_j[hc_l(�G*�<*�$-553%*�Jjncg[f�=ligc^_�Ob_l[js�[h^�Hihcnilcha*� -1nb�<hho[f
<g_lc][h�>iff_a_�i`�Q_n_lch[ls�Dhn_lh[f�H_^c]ch_�Ailog(�G[e_�=o_h[�Qcmn[(�
Afilc^[*

Ol_j[hc_l(�G*�<*�[h^�E*�B*�=[\cmb�$-551[%*� �Kb[lg[]iech_nc]�Klij_lnc_m�i`�=ligc^_�ch
?iam�[`n_l�nb_�Dhnl[p_hiom�[h^�Jl[f�<^gchcmnl[ncih�i`�Nchaf_�?im_m*��M_m�Q_n�N]c�
146�.04).1-*

Ol_j[hc_l(�G*�<*(�<*�Q*�N]bic]e(�R*�N*�N]bq[le�[h^�E*�>[llcffi�$-554%*� �Ob_l[j_onc]
N_log�?loa�>ih]_hnl[ncihm�ch�@jcf_jnc]�?iam�Ol_[n_^�qcnb�Kin[mmcog�=ligc^_�
<fih_�il�ch�>ig\ch[ncih�qcnb�Jnb_l�<hnc]ihpofm[hnm6� -..�>[m_m�$-55.)-552%*��E�
<g�Q_n�H_^�<mmi]�.-/,,-6� -005)-01/*
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Oqsg[h(�M*�@*(�>*�E*�Mia_lm�[h^�M*�G*�H[]?ih[f^�$-545%*� �?c``_l_hnc[f�M_aof[ncih�i`
B[gg[)<gchi\onslc]�<]c^�M_]_jnil�>b[hh_fm�\s�?c[t_j[g�[h^�Kbvhi\[l\cn[f*��
<hh�I_olif�.16�.-/)..,*

Q[h^_lQ_f^_h(�I*�<*�$-524%*� �Acnm�ch�O_lpo_l_h�Nb_jb_l^�?iam6�<�Kl_mog_^�C_l_^cn[ls�
Ol[cn*��E�Ng[ff�<hcg�Kl[]n�56�2/)3,*

Q[h?se_(�C*�=*�[h^�<*�=*�C[mncham�$-5/-%*� �Nno^c_m�i`�=ligc^_�?cmnlc\oncih�ch�nb_�
=fii^*�fc*�Ob_�?cmnlc\oncih�i`�=ligc^_m�[h^�>bfilc^_m�ch�nb_�=fii^�i`�?iam�
Aiffiqcha�Jl[f�<^gchcmnl[ncih�i`�Ni^cog�=ligc^_*��E�=cif�>b_g�5.6�.3)/.*

R[ff[]_(�B*�=*�[h^�=*�=li^c_�$-5/5%*� �Ob_�?cmnlc\oncih�i`�<^gchcmn_l_^�=ligc^_�ch�
>igj[lcmih�qcnb�>bfilc^_�[h^�Dnm�M_f[ncih�ni�=i^s�Afoc^m*��E�Kb[lg[]if�@rj�
Ob_l�216�.-0).-5*

R[ff[]_(�H*�@*�$-531%*� �F__mbih^m6�<�B_h_nc]�Nno^s�i`�@jcf_jms�[h^�@_a�M_[^cham*��E�
Ng[ff�<hcg�Kl[]n�-26� -)-,*

R[nmih(�K*�[h^�H*�C_lcn[a_�$.,,/%*� �>blihc]�K[h]l_[ncncm�ch�?iam*��Q_n�M__�-1.6�/0,*

R_cl(�@*�B*�[h^�<*�=*�C[mncham�$-5/5%*� �Ob_�?cmnlc\oncih�i`�=ligc^_�[h^�>bfilc^_�ch�
Ocmmo_m�[h^�=i^s�Afoc^m*��E�=cif�>b_g�-.56� 103)114*

R_mn_lg[l]e(�@*�[h^�@*�Mcg[cf[)K[g[h_h�$-54/%*� �N_log�Kbimjbifcj[m_�<.�ch�>[hch_�
<]on_�K[h]l_[ncncm*��<]n[�Q_n�N][h^�.06�033)043*

Rcffc[gm(�?*�<*�$-551%*�@ri]lch_�K[h]l_[nc]�?cm_[m_*�O_rn\iie�i`�Q_n_lch[ls�Dhn_lh[f�
H_^c]ch_*�N*�E*�@nncha_l�[h^�@*�>*�A_f^g[h*�Kbcf[^_fjbc[(�R=�N[oh^_lm�>i6�
-/3.)-/5.*

Rcffc[gm(�?*�<*�[h^�E*�H*�Nn_ch_l�$.,,1%*�>[hch_�@ri]lch_�K[h]l_[nc]�?cm_[m_*�O_rn\iie�
i`�Q_n_lch[ls�Dhn_lh[f�H_^c]ch_*�?cm_[m_m�i`�nb_�?ia�[h^�>[n*�N*�E*�@nncha_l�[h^�
@*�>*�A_f^g[h*�Nn*�Giocm(�@fm_pc_l�N[oh^_lm6� -04.)-043*

Rif`(�M*�G*�[h^�B*�N*�@[^c_�$-51,%*� �M_[\miljncih�i`�=ligc^_�\s�nb_�Fc^h_s*��<g�E�
Kbpmcif�-2/60/2)00-*

Rii^\ols(�?*�H*�[h^�>*�@*�Kcjj_ha_l�$-54.%*�Jnb_l�<hnc_jcf_jnc]�?loam6�=ligc^_m*�
<hnc_jcf_jnc]�?loam*�?*�H*�Rii^\ols�[h^�>*�@*�Kcjj_ha_l*�I_q�Tile(�M[p_h�
Kl_mm6�35-)4,-*

T[[lc(�T*�[h^�C*�=_]e�$.,,.%*� �@jcf_jnc]�I_olihm�ch�O_gjil[f�Gi\_�@jcf_jms*��=l[ch�
K[nbif�-.6�./0)./5*
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T[^[p(�?*(�N*�I[cl(�@*�K*�Iileom�[h^�>*�N*�Kcn]bogihc�$.,,,%*� �Iihmj_]c`c]
Csj_l[gsf[m_gc[�[h^�Csj_lfcj[m_gc[�ch�?c[\_nc]�F_ni[]c^imcm6�Dh]c^_h]_�[h^�
>ill_f[ncih�qcnb�=ci]b_gc][f�<\hilg[fcnc_m*��<g�E�B[mnli_hn_lif�516�/-./)/-.4*

Tibh(�N*�@*(�=*�H*�R[ff[]_�[h^�K*�@*�Nb[lj�$-55.%*��=ligc^_�Oirc]imcm�$=ligcmg%�ch�[�
?ia�Ol_[n_^�qcnb�Kin[mmcog�=ligc^_�`il�M_`l[]nils�N_ctol_m*��E�<g�Q_n�H_^�
<mmi]�.,-6024)03,*
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;JJ?H>CQ�;*�?O;FN;MCIH�I@�;H�CIH)L?F?=MCO?�?F?=MKI>?�;LL;R�

CH�MB?�>?M?KGCH;MCIH�I@�=;HCH?�L?KNG�<KIGC>?�

=IH=?HMK;MCIH�

CcigdYjXi^dc

Kin[mmcog�\ligc^_�$F=l%�cm�ih_�i`�nb_�gimn�]iggihfs�om_^�[hnc]ihpofm[hn�^loam�

ch�_jcf_jnc]�^iam*�Ob_�_mncg[n_^�ch]c^_h]_�i`�_jcf_jms�cm� -!�i`�nb_�][hch_�jijof[ncih�

$=_l_h^n�8D�4<%�.,,.%�[h^�F=l�cm�om_^�ch�[h�_mncg[n_^�.1!�i`�_jcf_jnc]�^iam�$=_l_h^n�8D�

4<%�.,,.%*�Kin[mmcog�\ligc^_�][h�\_�[^gchcmn_l_^�_cnb_l�[m�[�gihinb_l[js�il�ch�

]ig\ch[ncih�qcnb�inb_l�[hnc]ihpofm[hnm*�Ob_�l_]igg_h^_^�nb_l[j_onc]�l[ha_�`il�][hch_�

m_log�\ligc^_�]ih]_hnl[ncih�om_^�\s�nb_�<nf[hnc]�Q_n_lch[ls�>iff_a_�?c[ahimnc]�

N_lpc]_m�f[\il[nils�cm� -.�ni�/3�gH�$-,,,)/,,,�oa+gf%�qb_h�om_^�[m�[�gihinb_l[js(�[h^�

-.�ni�/-�gH�$-,,,).1,0�oa+gf%�qb_h�om_^�ch�]ig\ch[ncih�qcnb�jbvhi\[l\cn[f*�?iam�

l_]_cpcha�F=l�mbiof^�b[p_�m_log�\ligc^_�]ih]_hnl[ncihm�^_n_lgch_^�qcnbch�nb_�`clmn�`_q�

gihnbm�i`�nb_l[js(�[h^�nb_h�_p_ls�2)-.�gihnbm�ni�[mm_mm�c`�[jjlijlc[n_�m_log�

]ih]_hnl[ncihm�[l_�\_cha�g_n�[h^�ni�g[e_�[hs�h_]_mm[ls�^im[a_�[^domng_hnm�$?iqfcha�

-5507�Ol_j[hc_l�-551%*�N_log�^loa�]ih]_hnl[ncihm�mbiof^�[fmi�\_�g_[mol_^�qb_h_p_l�

m_ctol_�]ihnlif�cm�ch[^_ko[n_�il�qb_h�nirc]cns�cm�momj_]n_^*�Dh[^_ko[n_�m_ctol_�]ihnlif�

i]]olm�qb_h�\ligc^_�]ih]_hnl[ncihm�[l_�nii�fiq(�qb_l_[m�\ligc^_�]ih]_hnl[ncihm�nb[n�

_r]__^�nb_�nb_l[j_onc]�l[ha_�g[s�l_mofn�ch�\ligc^_�nirc]imcm�$?iqfcha�-5557�Obig[m�

.,,,%*

Iog_liom�f[\il[nils�n_]bhcko_m�][h�\_�om_^�ni�g_[mol_�\ligc^_�]ih]_hnl[ncihm�

ch�m_log*�Ob_m_�g_nbi^m�ch]fo^_�]ifilcg_nls(�_iofig_nls(�_h_las)^cmj_lmcp_�S)l[s�

mj_]nlig_nls(�]s]fc]�pifn[gg_nls(�]blig[nial[jbs(�mj_]nlijbinig_nls(�[h^�h_onlih
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[]ncp[ncih�$?_a_hb[ln�8D�4<%� -53.7�<l[c�8D�4<%� -5527�Ms[h�8D�4<%� -5557�O[h[e[�8D�4<%� .,,/%*�

Ob_m_�jli]_^ol_m�b[p_�g[hs�^cm[^p[hn[a_m*�H[hs�[l_�]igjf_r(�ncg_�]ihmogcha�[h^�

l_kocl_�p_ls�_rj_hmcp_�mj_]c[fct_^�_kocjg_hn*�Ob_�cih�m_f_]ncp_�_f_]nli^_�$M[^cig_n_l)�

>ij_hb[a_h�KCH�.0,�jC+cih�g_n_l(�Rcffc]b)N]bc_`\[bh(�B_lg[hs%�g_nbi^�i`�

g_[molcha�m_log�\ligc^_�]ih]_hnl[ncih�b[m�g[hs�\_h_`cnm�nb[n�ch]fo^_�]imn�

_``_]ncp_h_mm(�mcgjfc]cns�[h^�l[jc^cns�i`�om_*�F[nmo�_n�[f�$-551%�`ioh^�nb[n�l_mofnm�

i\n[ch_^�omcha�[h�cih�m_f_]ncp_�_f_]nli^_�]ill_f[n_�q_ff�qcnb�nbim_�i`�]ifilcg_nls�qb_h�

bog[h�m_log�\ligc^_�]ih]_hnl[ncihm�q_l_�g_[mol_^*�=_][om_�cgjiln[hn�]fchc][f�

^_]cmcihm�[l_�g[^_�\[m_^�ih�m_log�\ligc^_�]ih]_hnl[ncihm(�[]]ol[n_�g_[mol_g_hn�i`�nbcm�

^loa�cm�cgj_l[ncp_*�Ob_�joljim_�i`�nbcm�mno^s�q[m�ni�_p[fo[n_�nb_�cih�m_f_]ncp_�_f_]nli^_�

`il�j_l`ilg[h]_�qb_h�[mm_mmcha�]fchc][ffs�l_f_p[hn�]ih]_hnl[ncihm�i`�\ligc^_�ch�^iam*�

<mm[s�j_l`ilg[h]_�q[m�l_pc_q_^�\s�^_n_lgch[ncih�i`�[]]ol[]s(�jl_]cmcih(�fch_[lcns(�

l[ha_(�mn[\cfcns�i`�\ligc^_�ch�m_log(�chn_l`_l_h]_�`lig�p[lciom�\cifiac][f�mo\mn[h]_m�[h^�

jbvhi\[l\cn[f(�[h^�gchcgog�m[gjf_�mct_�l_kocl_^*

H[n_lc[f�[h^�H_nbi^m�

284C8>DC

<mm[s�mn[h^[l^�mifoncihm�i`�1�[h^�1,�gH�\ligc^_(�[h^�^cmmi]c[ncha�[a_hn�1�H�

I[IJm�q_l_�jol]b[m_^�`lig�Gih^ih�N]c_hnc`c]�Gcgcn_^�$Gih^ih(�Jhn[lci(�>[h[^[%*�

>igg_l]c[ffs�jiif_^�][hch_�m_log�q[m�jol]b[m_^�`lig�>_^[lf[h_�G[\il[nilc_m�

$Cilh\s(�Jhn[lci(�>[h[^[%*�Kbvhi\[l\cn[f�[h^�F=l�om_^�ni�jl_j[l_�[�-31�gH�F=l�mni]e�

mifoncih�q_l_�jol]b[m_^�`lig�Ncag[)<f^lc]b�$Nn*�Giocm(�PN<%(�[h^�b_gifst_^�[h^�

fcj_gc]�][hch_�m_log�q_l_�^ih[n_^�\s�nb_�<nf[hnc]�Q_n_lch[ls�>iff_a_�?c[ahimnc]�

G[\il[nils�$>b[lfinn_niqh(�K@D(�>[h[^[%*

4.

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



34=@<8�@B8@4B4D;?>

>igg_l]c[ffs�jiif_^�_[hch_�m_log�q[m�mjce_^�qcnb�[�mni]e�mifoncih�i`�-31�gH�

F=l�ch�^io\f_)^_cihct_^�^cmncff_^�q[n_l�ni�[]bc_p_�`ch[f�\ligc^_�]ih]_hnl[ncihm�i`�-(.*1(�

1(� -,(�.,(�/,(0,�[h^�1,�gH�ch�`ch[f�pifog_m�i`�-*,�gf*�Ob_m_�]ih]_hnl[ncihm�q_l_�

_bim_h�\_][om_�nb_s�_h]igj[mm�nb_�nb_l[j_onc]�l[ha_�i`�F=l*�Ich_�gf�i`�̂ io\f_)

^_cihct_^�q[n_l�[h^�.*,�gf�i`�1�H�I[IJ[�q_l_�]ig\ch_^�qcnb�_[]b�-*,�gf�mjce_^�m_log�

m[gjf_�\_`il_�g_[mol_g_hn�i`�\ligc^_�_ih]_hnl[ncih�[m�j_l�[mm[s�jlini]if�

l_]igg_h^_^�\s�nb_�[mm[s�g[ho`[]nol_l*

084CEB;>C�5B?=;78�6?>68>DB4D;?>

<ff�m_log�\ligc^_�]ih]_hnl[ncih�^_n_lgch[ncihm�q_l_�g[^_�ih�nb_�KCH�.0,�

jC+cih�g_n_l�omcha�nb_�`iffiqcha�jli]_^ol_*�Ob_�_f_]nli^_�q[m�][fc\l[n_^�\_`il_�_[]b�

om_�[h^�nb_�_f_]nligincp_�`il]_�$@}%�[h^�m_hmcncpcns�i`�nb_�_f_]nli^_�q_l_�l_]il^_^*�<`n_l�

][fc\l[ncih(�nb_�cih)m_f_]ncp_�_f_]nli^_�q[m�cgg_lm_^�chni�nb_�jl_j[l_^�m[gjf_�[h^�nb_�

\ligc^_�]ih]_hnl[ncih�l_[^cha�q[m�l_]il^_^*� Acp_�l_jfc_[n_m�q_l_�j_l`ilg_^�`il�_[]b�

m[gjf_�n_mn_^�ch�[ff�[mm[s�j_l`ilg[h]_�j[l[g_n_lm�l_jiln_^*

)66EB46G�4>7�<;>84B;DG

Oi�_p[fo[n_�nb_�[]]ol[]s�i`�nb_�[mm[s(�g_[mol_g_hnm�i`�jl_j[l_^�m[gjf_m�qcnb�

mjce_^�\ligc^_�]ih]_hnl[ncihm�i`�,(-(�.*1(�1(-,(.,(�/,(0,�[h^�1,�gH�q_l_�j_l`ilg_^�

omcha�nb_�cih)m_f_]ncp_�_f_]nli^_*�Gch_[lcns�q[m�^_n_lgch_^�\s�jl_j[lcha�[�mn[h^[l^�]olp_�

]igj[lcha�nb_�][f]of[n_^�\ligc^_�_ih__hnl[ncihm�qcnb�g_[mol_^�\ligc^_�]ih]_hnl[ncihm*�

<]]ol[]s�`il�_[]b�n_mn�]ih]_hnl[ncih�q[m�][f]of[n_^�[m�`iffiqm6

<]]ol[]s�9�g_[mol_^�\ligc^_�]ih]_hnl[ncih� S�-,,�!�
][f]of[n_^�\ligc^_�]ih]_hnl[ncih

4/
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1B86;C;?>

Ail�chnl[^[s�jl_]cmcih(�g_[mol_g_hnm�i`�\ligc^_�n_mn�]ih]_hnl[ncihm�i`�,(�1(� -,(�

.,(�/,(�0,�[h^�1,�gH�q_l_�j_l`ilg_^�ch�`cp_�]ihm_]oncp_�lohm�omcha�nb_�cih)m_f_]ncp_�

_f_]nli^_*�Ail�chn_l^[s�jl_]cmcih(�g_[mol_g_hnm�i`�nb_m_�m[g_�n_mn�]ih]_hnl[ncihm�q_l_�

j_l`ilg_^�ih�m[gjf_m�nb[n�q_l_�`l_mbfs�jl_j[l_^�^[cfs�`il�`cp_�]ihm_]oncp_�^[sm*�

>i_``c]c_hn�i`�p[lc[ncih�p[fo_�`il�_[]b�n_mn�]ih]_hnl[ncih�q[m�][f]of[n_^�[m�`iffiqm6

>i_``c]c_hn�i`�p[lc[ncih�9�mn[h^[l^�^_pc[ncih
g_[h�\ligc^_�g_[mol_g_hn

3D45;<;DG

Nn[\cfcns�q[m�[mm_mm_^�\s�[mm[scha�1�l_jfc][n_m�i`�m[gjf_m�qcnb�[�n_mn�

]ih]_hnl[ncih�i`�.,�gH�\ligc^_�_[]b�^[s�`il�`iol�^[sm�mnil_^�_cnb_l�[n�liig�

n_gj_l[nol_�$-4�}>%�il�l_`lca_l[n_^�$0�}>%*�Al__t_l�mn[\cfcns�$).,�}>%�q[m�[mm_mm_^�\s�

[mm[scha�1�l_jfc][n_m�i`�m[gjf_m�qcnb�[�n_mn�]ih]_hnl[ncihm�i`�.,�gH�\ligc^_�_p_ls�

gihnb�`il�mcr�gihnbm*�@[]b�l_jfc][n_�q[m�^cm][l^_^�[`n_l�cn�q[m�[mm[s_^*� Nn[ncmnc][f�

[h[fsmcm�`il�_[]b�mnil[a_�n_gj_l[nol_�chp_mnca[n_^�chpifp_^�ih_)q[s�<IJQ<�ih�

\ligc^_�]ih]_hnl[ncih�g_[mol_g_hnm�qcnb�mnil[a_�ncg_�[m�nb_�mchaf_�`[]nil*�Nn[ncmnc][f�

mcahc`c][h]_�q[m�^_`ch_^�[m�K8,*,1*

.>D8B98B8>68�9B?=�:8=?<GC;C�4>7�<;@8=;4�

$1B8@4B4D;?>�?9:8=?<GH87�C4=@<8C(

N_p_l_fs�b_gifst_^�][hch_�m_log�q[m�^cfon_^�qcnb�]igg_l]c[ffs�jiif_^�][hch_�

m_log�ni�i\n[ch�m[gjf_m�qcnb�b_giafi\ch�]ih]_hnl[ncihm�i`�-(/(�1�[h^�3�a+G*�

C_giafi\ch�]ih]_hnl[ncihm�q_l_�^_n_lgch_^�omcha�[h�[onig[n_^�[h[fst_l�V>_ff�?sh_
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/1,,(�<\\inn�?c[ahimnc]m(�N[hn[�>f[l[(�><W*�Ob_�b_giafi\ch�]ih]_hnl[ncihm�nb[n�q_l_�

]bim_h�[jjlircg[n_^�nb_�mo\d_]ncp_�f[\il[nils�n_]bhifiacmn�[mm_mmg_hn�i`�-'(�.'(�/'�[h^�

0'�b_gifsmcm*

$1B8@4B4D;?>�?9<;@8=;6�C4=@<8C(

N_p_l_fs�fcj_gc]�][hch_�m_log�q[m�^cfon_^�qcnb�]igg_l]c[ffs�jiif_^�][hch_�

m_log�ni�i\n[ch�m[gjf_m�qcnb�nlcafs]_lc^_�]ih]_hnl[ncihm�i`�-*1(�/*,(0*1�[h^�2*,�gH(�[h^�

]bif_mn_lif�]ih]_hnl[ncihm�i`� 0*,(�1*,(�2*,�[h^�3*,�gH*�Olcafs]_lc^_�[h^�]bif_mn_lif�

]ih]_hnl[ncihm�q_l_�g_[mol_^�omcha�[h�[onig[n_^�[h[fst_l�VCcn[]bc�5-3(�=i_blcha_l�

H[hhb_cg�>ilj(�Dh^c[h[jifcm(�DIW*�Ob_�nlcafs]_lc^_�[h^�]bif_mn_lif�]ih]_hnl[ncihm�nb[n�

q_l_�]bim_h�[jjlircg[n_^�nb_�mo\d_]ncp_�f[\il[nils�n_]bhifiacmn�[mm_mmg_hn�i`�-'(�.'(�

/'�[h^�0'�fcj_gc[*

$1B8@4B4D;?>�? 9�:8=?<GC;C$<;@8=;4�6?=5;>4D;?>�C4=@<8C(

N_p_l_fs�b_gifst_^�[h^�fcj_gc]�][hch_�m_log�q_l_�]ig\ch_^�[h^�^cfon_^�qcnb�

]igg_l]c[ffs�jiif_^�][hch_�m_log�ni�i\n[ch�b_giafi\ch�]ih]_hnl[ncihm�i`�-(/�[h^�

1�a+G7�nlcafs]_lc^_�]ih]_hnl[ncihm�i`�-*1(�/*,�[h^�0*,�gH7�[h^�]bif_mn_lif�]ih]_hnl[ncihm�

i`�0*1(�1*1�[h^�2*1�gH*�Ob_�b_giafi\ch(�nlcafs]_lc^_�[h^�]bif_mn_lif�]ih]_hnl[ncihm�nb[n�

q_l_�]bim_h�[jjlircg[n_^�nb_�mo\d_]ncp_�f[\il[nils�n_]bhifiacmn�[mm_mmg_hn�i`�-'(�.'�

[h^�/'�b_gifsmcm�[h^�fcj_gc[(�l_mj_]ncp_fs*�N_log�m[gjf_m�qcnb�m_p_l_�b_gifsmcm�[h^�

fcj_gc[�$0'�i`�_[]b%�[l_�a_h_l[ffs�]ihmc^_l_^�ohmocn[\f_�m[gjf_m�`il�[hs�[h[fsnc][f�

[h[fsmcm�\s�[hs�^c[ahimnc]�f[\il[nils(�mi�[�0'�]ig\ch[ncih�m[gjf_�q[m�hin�[h[fst_^*�

$)CC8CC=8>D�? 9�;>D8B98B8>68�9B?=�:8=?<GC;C�4>7�<;@8=;4(

C_gifst_^(�fcj_gc](�[h^�b_gifst_^)fcj_gc]�]ig\ch[ncih�chn_l`_l_h]_�m[gjf_m�

q_l_�mjce_^�qcnb�F=l�mni]e�mifoncih�ni�i\n[ch�[�`ch[f�][f]of[n_^�]ih]_hnl[ncih�i`�.,�gH
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\ligc^_*�Dh�[^^cncih(�hih)b_gifst_^�[h^�hih)fcj_gc]�m_log�m[gjf_m�q_l_�mjce_^�qcnb�

F=l�mni]e�mifoncih�ni�i\n[ch�[�`ch[f�][f]of[n_^�]ih]_hnl[ncih�i`�.,�gH�\ligc^_*�

H_[mol_g_hnm�i`�\ligc^_�]ih]_hnl[ncih�ch�[ff�m[gjf_m�q_l_�j_l`ilg_^�omcha�nb_�cih)�

m_f_]ncp_�_f_]nli^_*�M_jfc][n_m�i`�1�\ligc^_�]ih]_hnl[ncih�g_[mol_g_hnm�q_l_�]igj[l_^�

\_nq__h�nb_�chn_l`_l_h]_�m[gjf_m�[h^�hih)chn_l`_l_h]_�m[gjf_m�ni�[mm_mm�jimmc\f_�

chn_l`_l_h]_�ch�cih)m_f_]ncp_�_f_]nli^_�g_[mol_g_hnm�`lig�b_giafi\ch(�nlcafs]_lc^_m�[h^�

]bif_mn_lif*�Nn[ncmnc][f�[h[fsmcm�chpifp_^�[�Flome[f)R[ffcm�n_mn�$b_gifsmcm�chn_l`_l_h]_%�

[h^�ih_)q[s�<IJQ<�$fcj_gc[�[h^�b_gifsmcm+fcj_gc[�]ig\ch[ncih%�ih�\ligc^_�

]ih]_hnl[ncih�g_[mol_g_hnm�qcnb�nb_�^_al__�i`�chn_l`_l_h]_�$-'(�&"#�/'�[h^�0)D)%�[m�nb_�

mchaf_�`[]nil(�`iffiq_^�\s�?ohh_n`�m�jimn)�bi]�n_mn*�Nn[ncmnc][f�mcahc`c][h]_�q[m�^_`ch_^�[m�

K8,*,1*

*:<?B;78�;>D8B98B8>68(

>igg_l]c[ffs�jiif_^�][hch_�m_log�[h^�^io\f_)^_cihct_^�$^^CtJ%�q[n_l�q_l_�\inb�

mjce_^�qcnb�F=l�mni]e�mifoncih�ni�i\n[ch�[�`ch[f�][f]of[n_^�]ih]_hnl[ncih�i`�.,�gH�

\ligc^_*� M_jfc][n_m�i`�1�\ligc^_�]ih]_hnl[ncih�g_[mol_g_hnm�i`�mjce_^�][hch_�m_log�

[h^�mjce_^�^^`XJ�q_l_�]igj[l_^�ni�[mm_mm�chn_l`_l_h]_�`lig�m_log�]bfilc^_*�Nn[ncmnc][f�

[h[fsmcm�chpifp_^�ih_)q[s�<IJQ<�ih�\ligc^_�]ih]_hnl[ncih�g_[mol_g_hnm�qcnb�

]bfilc^_�]ih]_hnl[ncih�[m�nb_�mchaf_�`[]nil*�Nn[ncmnc][f�mcahc`c][h]_�q[m�^_`ch_^�[m�K8,*,1*�

1:I>?54B5;D4<�;>D8B98B8>68(

>igg_l]c[ffs�jiif_^�][hch_�m_log�q[m�mjce_^�qcnb�F=l�mni]e�mifoncih�ni�i\n[ch�[�`ch[f�

][f]of[n_^�]ih]_hnl[ncih�i`�.,�gH�\ligc^_*�<�mni]e�mifoncih�i`�1/4�oH�jbvhi\[l\cn[f�

^cmmifp_^�ch�[f]ibif�q[m�jl_j[l_^�[h^�om_^�ni�mjce_�nb_�.,�gH�\ligc^_�mjce_^�m_log�ni�

i\n[ch�`ch[f�][f]of[n_^�jbvhi\[l\cn[f�]ih]_hnl[ncihm�i`�31�[h^�-1,�oH*�Ob_m_
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jbvhi\[l\cn[f�]ih]_hnl[ncihm�q_l_�om_^�\_][om_�nb_s�[l_�ch�nb_�nsjc][f�nb_l[j_onc]�l[ha_*�

M_jfc][n_m�i`�1�g_[mol_g_hnm�i`�i`�jbvhi\[l\cn[f�mjce_^�m[gjf_m�[h^�m[gjf_m�qcnbion�

jbvhi\[l\cn[f�q_l_�]igj[l_^*�Nn[ncmnc][f�[h[fsmcm�chpifp_^�ih_)q[s�<IJQ<�ih�\ligc^_�

]ih]_hnl[ncih�g_[mol_g_hnm�qcnb�jbvhi\[l\cn[f�]ih]_hnl[ncih�[m�nb_�mchaf_�`[]nil*�

Nn[ncmnc][f�mcahc`c][h]_�q[m�^_`ch_^�[m�K8,*,1*

,9986D�? 9�?B;C;>4<�C4=@<8�F?<E=8�4>7�7;<ED;?>�?>�5B?=;78�6?>68>DB4D;?>�=84CEB8=8>DC�

�=;>;=E=�C4=@<8�C;H8�B8AE;B87 (

>igg_l]c[ffs�jiif_^�][hch_�m_log�q[m�mjce_^�qcnb�F=l�mni]e�mifoncih�ni�i\n[ch�

[�`ch[f�][f]of[n_^�]ih]_hnl[ncih�i`�.,�gH�\ligc^_�ch�`ch[f�pifog_m�i`�,*.�gf(�,*.1�gf(

,*1�gf(�[h^�-*,�gf*�Ail�[ff�m[gjf_�pifog_m�f_mm�nb[h�-*,�gf�$,*.�gf(�,*.1�gf�[h^�,*1�gf%(�

]igg_l]c[ffs�jiif_^�][hch_�m_log�q[m�[^^_^�ni�ch]l_[m_�nb_�m[gjf_�pifog_�ni� -*,�gf(�

[h^�mo\m_ko_hn�\ligc^_�]ih]_hnl[ncih�g_[mol_g_hnm�q_l_�gofncjfc_^�\s�[h�[jjlijlc[n_�

`[]nil�ni�]igj_hm[n_�`il�nb_�^_]l_[m_^�m[gjf_�pifog_*�H_[mol_g_hnm�i`�1�l_jfc][n_m�i`�

m_gg�\ligc^_�]ih]_hnl[ncih�ch�_[]b�m[gjf_�pifog_�q_l_�j_l`ilg_^�omcha�nb_�cih)�

m_f_]ncp_�_f_]nli^_*�Q[fo_m�i`�m_log�\ligc^_�]ih]_hnl[ncihm�`lig�m[gjf_�mct_m�f_mm�nb[h

-*,�gf�q_l_�]igj[l_^�ni�nb_�-*,�gf�$m[gjf_�mct_�l_]igg_h^_^�\s�nb_�[mm[s�

g[ho`[]nol_l%�p[fo_m�ni�[mm_mm�nb_�_``_]n�i`�̂ cfoncih�ih�\ligc^_�]ih]_hnl[ncih�

g_[mol_g_hnm*�Nn[ncmnc][f�[h[fsmcm�chpifp_^�ih_)q[s�<IJQ<�ih�\ligc^_�]ih]_hnl[ncih�

g_[mol_g_hnm�qcnb�m[gjf_�pifog_�[m�nb_�mchaf_�`[]nil(�`iffiq_^�\s�?ohh_n`�m�jimn)n_mn*�

Nn[ncmnc][f�mcahc`c][h]_�q[m�^_`ch_^�[m�K8,*,1*
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KZhjaih

/;>84B;DG�4>7�B4>C8

Ob_�fch_[l�l[ha_�$lX:,*55%�i`�nb_�[mm[s�q[m�\_nq__h�-*,�gH�[h^�1,*,�gH�

\ligc^_*�Gch_[lcns�^lijj_^�i``�$lX9,*24%�`il�m[gjf_�]ih]_hnl[ncihm�\_fiq�nbcm�l[ha_�$,*.�

gH�ni�-*,�gH�\ligc^_%�$Acaol_�-%*

)66EB46G�4>7�@B86;C;?>

<]]ol[]s�q[m�][f]of[n_^�[m�j_l]_hn[a_�l_]ip_ls(�[h^�l[ha_^�`lig�-,2)--/!*�

Dhnl[^[s�[h^�chn_l^[s�jl_]cmcihm�q_l_�][f]of[n_^�[m�]i_``c]c_hnm�i`�p[lc[ncih�$>Q%*�

Dhnl[^[s�>Q�l[ha_^�`lig�.*1)0*0!(�[h^�chn_l^[s�>Q�l[ha_^�`lig�-*/)/*2!*�$O[\f_� -%*�

3D45;<;DG

Kin[mmcog�\ligc^_�l_g[ch_^�mn[\f_�ch�m_log�_cnb_l�l_`c)ca_l[n_^�$0�}>%�il�mnil_^�[n�

liig�n_gj_l[nol_�$-4� }>%�`il�[n�f_[mn�`iol�^[sm�$Acaol_�.6�<(�=%*� Rb_h�`lit_h�$).,�}>%�

\ligc^_�l_g[chm�mn[\f_�ch�m_log�`il�[n�f_[mn�mcr�gihnbm�$Acaol_m�.6�>%*
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>[f]of[n_^� =l� ]ih_� $gH%

@^\jgZ�-*�Nn[h^[l^�]olp_�`il�nb_�cih)m_f_]ncp_�_f_]nli^_�[mm[s�i`�\ligc^_*�H_[mol_^�

m_log�\ligc^_�]ih]_hnl[ncih�cm�jfinn_^�[a[chmn�][f]of[n_^�m_log�\ligc^_�]ih]_hnl[ncih*�

Gch_[l�l_al_mmcih�]i_``c]c_hn�$lX%9,*55*�@llil�\[lm�l_jl_m_hn�mn[h^[l^�^_pc[ncihm*
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Njce_^�=l�

]ih]_hnl[ncih�$gH%

M_]ip_ls�$!% Dhnl[^[s�>Q�$!% Dhn_l^[s�>Q�$!%

1 --/'+).*- /*3�'+)�,*2 /*2�'+)�,*4

., -,4�'+)�/*0 .*1�'+)�,*/ /*1�'+)�,*4

1, -,2'+).*3 0*0�'+)�,*4 -*/'+),*.

O[\f_�-*�<]]ol[]s�[h^�jl_]cmcih�p[fo_m�'+)�mn[h^[l^�^_pc[ncih�`il�nbl__�mjce_^�\ligc^_�

]ih]_hnl[ncihm*�<]]ol[]s�cm�][f]of[n_^�[m�j_l]_hn[a_�l_]ip_ls7� chnl[^[s�[h^�chn_l^[s�

jl_]cmcih�cm�][f]of[n_^�[m�]i_``c]c_hn�i`�p[lc[ncih�$>Q%*
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@^\jgZ�.=

.1)-

,� -� .� /� 0� 1� 2

Ocg_�`lit_h� $gihnbm%

Acaol_�.*�Nn[\cfcns�i`�\ligc^_�ch�m_log�mnil_^�[n�[�liig�n_gj_l[nol_�i`�-4�}>�$<%(�

l_`lca_l[n_^�[n�)�0�}>�$=%�[h^�`lit_h�[n�)�.,�}>�$>%*�Ii�mcahc`c][hn�^c``_l_h]_m�q_l_�m__h�

ch�g_[mol_g_hnm�i`�.,�gH�\ligc^_�mjce_^�m_log�mnil_^�_cnb_l�[n�liig�n_gj_l[nol_�il�

l_`lca_l[n_^�ip_l�0�^[sm(�il�`lit_h�`il�2�gihnbm*�@llil�\[lm�l_jl_m_hn�mn[h^[l^�^_pc[ncihm*
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.>D8B98B8>68�9B?=�-8=?<GC;C#�/;@8=;4%� *:<?B;78�?B�1:I>?54B5;D4<
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nlsjmchia_h�ni�nlsjmch(�f_[^cha�ni�`olnb_l�[]ncp[ncih�i`�[ff�tsgia_hm�[h^�mo\m_ko_hn�

g[ahc`c][ncih�i`�j[h]l_[nc]�chdols�\s�j[h]l_[nc]�]_ff�^_mnlo]ncih�$Bl[^s�8D�4<%� -5527�

Ci`\[o_l�8D�4<%� -554%*� Ob_�j[h]l_[nc]�h_]limcm�[h^�p[m]of[l�chdols�nb[n�[l_�e_s�`_[nol_m�

i`�j[h]l_[ncncm�[l_�][om_^�\s�nb_�_htsg_m�nlsjmch(�jbimjbifcj[m_�<(�_f[mn[m_(�fcj[m_�[h^�

]ifcj[m_�$Ncgjmih�.,,/7�Rcffc[gm�8D�4<%� .,,1%*

?c[ahimcm�i`�j[h]l_[ncncm�cm�`l_ko_hnfs�[�]b[ff_ha_�[m�]fchc][f�mcahm(�jbsmc][f�

_r[gch[ncih�`ch^cham(�]fchc][f�j[nbifias�[\hilg[fcnc_m�[h^�^c[ahimnc]�cg[acha�l_mofnm�[l_�

omo[ffs�hih)mj_]c`c]�$Obil^[f)>blcmn_hm_h�8D�4<%� -5127�N]b[_l�-5357�R_mn_lg[l]e�8D�4<%�

-54/7�Rcffc[gm�-551%*� >fchc][f�j[nbifias�n_mnm�qbc]b�][h�\_�j_l`ilg_^�`il�nb_�^c[ahimcm

-,/
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i`�j[h]l_[ncncm�ch]fo^_�g_[mol_g_hnm�i`�m_log�[gsf[m_�[h^�fcj[m_�]ih]_hnl[ncihm(�

nlsjmch)fce_�cggohil_[]ncpcns�$OGD%(�nlsjmchia_h�[]ncp[ncih�j_jnc^_� $O<K%�

]ih]_hnl[ncih(�[h^�]igjf_n_�\fii^�]iohn�[h[fsmcm�$Nn_ch_l�8D�4<%� .,,.7�>l[ca�8D�4<%� .,,/7�

Cifg�8D�4<%�.,,/7�H[hm`c_f^�8D�4<%� .,,/7� Nn_ch_l�.,,/%*� <ff�i`�nb_m_�n_mnm�b[p_�chb_l_hn�

^cm[^p[hn[a_m*� <gsf[m_�[h^�fcj[m_�[]ncpcnc_m�ch�nb_�m_log�g[s�ilcach[n_�`lig�m_p_l[f�

mcn_m*� <m�[h�_r[gjf_(�^iam�b[p_�a[mnlc]�[h^�^oi^_h[f�fcj[m_m�[m�q_ff�[m�j[h]l_[nc]�fcj[m_(�

mi�bcab�m_log�fcj[m_�]ih]_hnl[ncihm�][h�[fmi�ch^c][n_�nb_�jl_m_h]_�i`�inb_l�

a[mnlichn_mnch[f�^cmil^_lm�mo]b�[m�a[mnlcncm�il�^oi^_hcncm�$Mo[or�8D�4<%� -5547�>l[ca�8D�4<%�

.,,/%*� <gsf[m_�cm�[fmi�`ioh^�ch�nb_�fcp_l�[h^�mg[ff�chn_mnch_(�mi�ch`f[gg[ncih�i`�nb_m_�

ncmmo_m�g[s�[fmi�l_mofn�ch�_f_p[ncih�i`�nbcm�_htsg_�$R[nmih�8D�4<%� .,,/%*� Dh]l_[m_^�m_log�

[gsf[m_�[h^�fcj[m_�]ih]_hnl[ncihm�[fmi�i]]ol�qcnb�l_h[f�^cmil^_lm�[h^�^_bs^l[ncih(�qb_l_�

ch]l_[m_m�[l_�]ill_f[n_^�qcnb�jC�[h^�m_log�imgif[fcns�$T[^[p�8D�4<%� .,,,%*� H_[mol_g_hn�

i`�m_log�OGD�]ih]_hnl[ncihm�cm�oh`[piol[\f_�`il�nb_�^c[ahimcm�i`�j[h]l_[ncncm�[m�cn�cm�f_mm�

m_hmcncp_�nb[h�g_[mol_g_hn�i`�[gsf[m_�il�fcj[m_�[]ncpcnc_m(�]ih]_hnl[ncihm�][h�ch]l_[m_�

qcnb�l_h[f�^cm_[m_(�[h^�nb_�nolh[lioh^�ncg_�cm�i`n_h�fiha_l�$Nn_ch_l�8D�4<%� .,,.%*� Ob_�j_[e�

f_p_f�i`�O<K�ch�nb_�olch_�cm�m__h�[n�0�biolm�[`n_l�ch^o]ncih�i`�j[h]l_[ncncm(�[h^�^_]fch_m�

`lig�nb_l_�ihq[l^m�$>l[ca�8D�4<%�.,,/%*� <]]il^chafs(�nbcm�[mm[s�cm�ihfs�om_`of�qcnb�

m[gjf_m�nb[n�[l_�]iff_]n_^�p_ls�_[lfs�ch�jlial_mmcih�i`�nb_�^cm_[m_(�qbc]b�l[l_fs�i]]olm�ch�

]fchc][f�jl[]nc]_�$Ncgjmih�8D�4<%� -551%*� Ach[ffs(�ch]l_[m_m�ch�f_oei]sn_�hog\_lm�[l_�hih)

mj_]c`c]�[m�nb_s�][h�ch^c][n_�ch`f[gg[ncih(�mnl_mm(�_r]cn_g_hn�il�f_oe_gc[*

Dg[acha�g_nbi^m�om_^�ch�nb_�^c[ahimcm�i`�][hch_�j[h]l_[ncncm�[fmi�b[p_�mig_�

fcgcn[ncihm*� M[^cial[jbc]�`ch^cham�ch�^iam�qcnb�j[h]l_[ncncm�[l_�hih)mj_]c`c](�b[p_�[�fiq�

m_hmcncpcns�]iojf_^�qcnb�[�fiq�h_a[ncp_�jl_^c]ncp_�p[fo_�^o_�ni�nb_cl�mo\d_]ncpcns(�[h^
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al_[nfs�^_j_h^�ih�l[^cial[jb�ko[fcns�[m�q_ff�[m�l_[^_l�jli`c]c_h]s�$C_mm�8D�4<%� -554%*�

Pfnl[mihial[jbs�[fmi�l_fc_m�b_[pcfs�ih�ij_l[nil�mecff�[h^�_rj_lc_h]_(�cm�hih)mj_]c`c](�[h^�

cm�[mmi]c[n_^�qcnb�[�fiq�m_hmcncpcns�qbc]b�jl_p_hnm�cnm�om_�[m�[h�_r]fomcih�^c[ahimnc]�n_mn�

`il�j[h]l_[ncncm�$>l[ca�8D�4<%� .,,/7�H[hm`c_f^�8D�4<%� .,,/%*� <fnbioab�qc^_fs�om_^�ch�

bog[h�g_^c]ch_�`il�nb_�^c[ahimcm�i`�j[h]l_[ncncm(�]igjon_lct_^�nigial[jbs�cm�fcgcn_^�ni�

mj_]c[fns�]_hnl_m�il�p_ls�f[la_�bimjcn[fm�ch�p_n_lch[ls�g_^c]ch_�^o_�ni�nb_�_rj_hm_�[h^�

n_]bhc][f�_rj_lncm_�l_kocl_^�ni�g[chn[ch�nb_�_kocjg_hn�$Go][linnc�8D�4<%� -55/7�Kli\mn�8D�4<%�

.,,-%*� Bcp_h�nb_�hih)mj_]c`c]cns�[h^�fcgcn[ncihm�i`�nb_�^c[ahimnc]�n_mnm�lionch_fs�om_^�ch�

p_n_lch[ls�g_^c]ch_(�hih)chp[mcp_(�[hnc)giln_g�^c[ahimcm�i`�][hch_�j[h]l_[ncncm�cm�[�

^c``c]ofn�n[me*

M_]_hnfs�[h�_htsg_)fche_^�cggohimil\_hn�[mm[s�$@GDN<%�b[m�\__h�^_p_fij_^(�

ijncgct_^(�[h^�p[fc^[n_^�ni�g_[mol_�nb_�]ih]_hnl[ncih�i`�][hch_�j[h]l_[nc]�fcj[m_�

cggohil_[]ncpcns�$]KGD%�]ih]_hnl[ncih�$Nn_ch_l�8D�4<%�.,,/%*� K[h]l_[nc]�fcj[m_�

cggohil_[]ncpcns�cm�bcabfs�mj_]c`c]�`il�_ri]lch_�j[h]l_[nc]�^cm_[m_(�[h^�cm�]oll_hnfs�nb_�

gimn�m_hmcncp_�^c[ahimnc]�g[le_l�`il�][hch_�j[h]l_[ncncm�[p[cf[\f_�qcnb�[�l_jiln_^�

m_hmcncpcns�i`�4.!�$Nn_ch_l�8D�4<%� .,,-7�Nn_ch_l�8D�4<%� .,,-%*� Phfce_�m_log�fcj[m_�

]ih]_hnl[ncih(�]KGD�]ih]_hnl[ncih�cm�hin�[``_]n_^�\s�nb_�jl_m_h]_�i`�]blihc]�l_h[f�`[cfol_�

[h^�mi�cn�][h�\_�om_^�ni�^c[ahim_�j[h]l_[ncncm�ch�j[nc_hnm�qcnb�l_h[f�`[cfol_�$Nn_ch_l�8D�4<%�

.,,.7�Nn_ch_l�.,,/%*� Obcm�_gjb[mct_m�nb_�bcab�mj_]c`c]cns�i`�nbcm�^c[ahimnc]�n_mn*�

Q[fc^[ncih�i`�nb_�@GDN<�[mm[s�ni�g_[mol_�]KGD�b[m�l_p_[f_^�nb[n�nb_�[mm[s�cm�fch_[l(�

[]]ol[n_(�jl_]cm_(�[h^�l_jli^o]c\f_�`il�]fchc][f�om_�$Nn_ch_l�8D�4<%� .,,/%*� Ob_�l_jiln_^�

hilg[f�l_`_l_h]_�chn_lp[f�i`�]KGD�]ih]_hnl[ncih�`il�nbcm�[mm[s�cm�.*.�ni� -,.*-� ja+G(�qcnb�

]KGD�p[fo_m�i`�.,,�ja+G�il�bcab_l�mojjilncp_�i`�j[h]l_[ncncm�$Nn_ch_l�8D�4<%�.,,/%*
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Ob_�joljim_�i`�iol�mno^s�q[m�ni�^_n_lgch_�c`�nb_l_�cm�[hs�^c``_l_h__�ch�]KGD�

]ih__hnl[ncihm�ip_l�ncg_�nb[n�gcabn�ch^c][n_�f_[e[a_�i`�nb_�_htsg_(�il�mo\]fchc][f�

j[h]l_[ncncm�^o_�ni�jbvhi\[l\cn[f�il�F=l�gihinb_l[jc_m*� >[hch_�KGD�p[fo_m�`lig�

jbvhi\[l\cn[f�nl_[n_^�^iam�q_l_�]igj[l_^�ni�p[fo_m�`lig�F=l�nl_[n_^�^iam�ni�m__�c`�nb_l_�

q[m�[�^c``_l_h]_�\_nq__h�nb_�aliojm*

GZi]dYh�

+4D4�6?<<86D;?>

N_log�q[m�]iff_]n_^�\_`il_�nb_�mn[ln�i`�[hnc]ihpofm[hn�nb_l[js(�[h^�[n� -� [h^�0�

gihnbm�i`�nl_[ng_hn�`lig�2�^iam�l_]_cpcha�jbvhi\[l\cn[f�[h^�`lig�2�^iam�l_]_cpcha�F=l*�

<`n_l�_[]b�]iff_]ncih(�m_log�q[m�mnil_^�`lit_h�[n�)4,�}>*� Jh]_�nb_�m_log�q[m�]iff_]n_^�

`il�[ff� -.�^iam�[n�0�gihnbm�i`�nb_l[js(�nb_�\[he_^�`lit_h�m[gjf_m�`il�_[]b�^ia�q_l_�

mo\gcnn_^�`il�]KGD�]ih]_hnl[ncih�^_n_lgch[ncihm*

3D4D;CD;64<�4>4<GC;C

<m�nb_�^[n[�q[m�i`�bc_l[l]bc][f�mnlo]nol_�qcnb�]KGD�p[fo_m�`il�_[]b�ncg_�jichn�

h_mn_^�qcnbch�^iam(�[�mjfcn)jfin�gi^_f�qcnb�l[h^ig�^ia�_``_]nm�q[m�om_^�ni�]igj[l_�_KGD�

]ih__hnl[ncihm�\_nq__h�jbvhi\[l\cn[f�[h^�F=l�nl_[n_^�^iam�[n�Ocg_�,(�[h^�[`n_l�-� [h^�0�

gihnbm�i`�nb_l[js*�Obcm�nsj_�i`�[h[fsmcm�cm�mn[ncmnc][ffs�gil_�jiq_l`of�nb[h�<IJQ<�

\_][om_�cn�n[e_m�chni�[]]iohn�nb_�]fomn_lcha�qcnbch�^iam*�<�mko[l_�liin�nl[hm`ilg[ncih�q[m�

j_l`ilg_^�ih�[ff�]KGD�p[fo_m�ch�il^_l�ni�ijncgct_�nb_�gi^_f�`cn*� Ncahc`c][h]_�q[m�

ch^c][n_^�qb_h�K8,*,1*
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KZhjaih

>[hch_�KGD�p[fo_m�q_l_�hin�mcahc`c_[hnfs�^c``_l_hn�\_nq__h�jbvhi\[l\cn[f�[h^�

F=l�nl_[n_^�^iam�$K),*3-%(�[h^�nb_l_�q[m�hi�mcahc`c][hn�^c``_l_h]_�ch�_KGD�p[fo_m�[`n_l�-�

[h^�0�gihnbm�i`�nb_l[js�$K9,*23%*� Dh�[^^cncih(�nb_l_�q[m�hi�mcahc`c][hn�^loa&ncg_�

chn_l[]ncih�$K9,*/,%�$m__�O[\f_�-%*
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?loa

>KGD�]ih]_hnl[ncih�$ja+G%

Ocg_�, -�gihnb 0�gihnbm

K=�$I92% /2*03�'+)�.0*,/ /2*,/�'+)� -2*11 .5*4�'+)�..*44

F=l� $I92% /-*41'+)�./*3- 0-*..'+)./*-2 0.*13�'+)�.1*,.

O[\f_�-*� H_[h�]KGD�p[fo_m�'+)�mn[h^[l^�^_pc[ncih�`il�\inb�jbvhi\[l\cn[f�[h^�F=l�[n�

Ocg_�,(�[h^�[`n_l�-� [h^�0�gihnbm�i`�nb_l[js*� Ii�mcahc`c][hn�^c``_l_h]_�i`�]KGD�p[fo_m�

q[m�`ioh^�\_nq__h�ncg_�jichnm�`il�_[]b�^loa*� Ii�mcahc`c][hn�^c``_l_h]_�\_nq__h�^loam�

q[m�`ioh^*
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>^hXjhh^dc

Jhfs�ih_�mno^s�b[m�^_m]lc\_^�nb_�_``_]n�i`�[hnc]ihpofm[hnm�ih�]KGD�]ih]_hnl[ncih�

ch�^iam�$Phjo\fcmb_^�i\m_lp[ncihm�[h^�j_lmih[f�]iggohc][ncihm(�Nn_ch_l(�O_r[m�<"H�

Phcp_lmcns%*� Obcm�mno^s�]igj[l_^�]KGD�]ih]_hnl[ncihm�ch�[�jijof[ncih�i`�b_[fnbs�^iam�

$I930%�ni�]KGD�]ih]_hnl[ncihm�ch�^iam�l_]_cpcha�_cnb_l�F=l�gihinb_l[js�$I)-12%�il�[�

]ig\ch[ncih�nb_l[js�i`�F=l�[h^�jbvhi\[l\cn[f�$I).2%*� ?iam�l_]_cpcha�jbvhi\[l\cn[f�

gihinb_l[js�q_l_�hin�chp_mnca[n_^*� Ob_�[onbilm�]ih]fo^_^�nb[n�g_^c[h�]KGD�

]ih]_hnl[ncih�q[m�mcahc`c][hnfs�ch]l_[m_^�ch�^iam�nl_[n_^�qcnb�F=l�[fih_(�\on�hin�ch�^iam�

l_]_cpcha�]ig\ch[ncih�nb_l[js(�qb_h�]igj[l_^�ni�b_[fnbs�^iam*� Ob_s�[fmi�`ioh^�nb[n�

4*/!�i`�nb_�F=l)nl_[n_^�^iam�b[^�]KGD�]ih]_hnl[ncihm�[\ip_�nb_�^c[ahimnc]�]on)i``�p[fo_�

i`�.,,�ja+G�`il�j[h]l_[ncncm*

M_mofnm�`lig�nb_�jl_m_hn�mno^s�moaa_mn�nb[n�nb_l_�cm�hi�_pc^_h]_�i`�j[h]l_[ncncm�ch�

_cnb_l�jbvhi\[l\cn[f�il�F=l)nl_[n_^�^iam(�[m�nb_�g_[mol_^�]KGD�]ih]_hnl[ncihm�q_l_�[ff�

qcnbch�nb_�_mn[\fcmb_^�l_`_l_h]_�chn_lp[f*� Nn[ncmnc][f�[h[fsmcm�^_gihmnl[n_^�nb[n�nb_l_�q[m�

hi�mcahc`c][hn�^c``_l_h]_�ch�]KGD�]ih]_hnl[ncihm�\_nq__h�nb_�nqi�^loa�aliojm�ip_l�nb_�

`clmn�0�gihnbm�i`�nb_l[js*� <^^cncih[ffs(�`il�_[]b�^ia(�]KGD�]ih]_hnl[ncihm�^c^�hin�

mcahc`c][hnfs�]b[ha_�`lig�\[m_fch_�p[fo_m�[`n_l�-� [h^�0�gihnbm�i`�nl_[ng_hn*

<�fcgcn[ncih�ch�nbcm�mno^s�q[m�nb_�mg[ff�m[gjf_�mct_�i`�ihfs�2�^iam�ch�_[]b�^loa�

alioj*� ?o_�ni�fiacmnc][f�]ihmnl[chnm(�nb_�chp_mnca[ncih�i`�[�f[la_l�hog\_l�i`�̂ iam�q[m�hin�

jimmc\f_*� Dh�il^_l�`il�gil_�^_`chcncp_�]ih]fomcihm�ni�\_�^l[qh�[\ion�nb_�_``_]n�i`�

[hnc]ihpofm[hn�nl_[ng_hn�qcnb�_cnb_l�^loa�ih�]KGD�]ih]_hnl[ncih�[h^�jin_hnc[ffs�nb_�

ch]c^_h]_�[h^�m_p_lcns�i`�j[h]l_[ncncm(�cn�qiof^�\_�\_h_`c]c[f�ni�b[p_�[�f[la_l�m[gjf_�mct_*
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Nno^scha�gil_�^iam�qiof^�j_lb[jm�l_p_[f�mig_�[]]il^[h]_�qcnb�nb_�l_mofnm�i`�jl_pciom�

l_m_[l]b*

--,
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;JJ?H>CQ�=*�LM;<CFCMR�I@�MBRKIQCH?�CH�=;HCH?�L?KNG�PB?H�

LMIK?>�;M�).,�t=�;H>�)4,��=

Obslirch_�cm�`l_ko_hnfs�ko[hnc`c_^�ch�m_log�ni�[mmcmn�ch�nb_�^c[ahimcm�i`�

bsjinbslic^cmg�ch�^iam*�Fhiqf_^a_�i`�biq�mnil[a_�ncg_�[h^�n_gj_l[nol_�[``_]n�nb_�

]ih]_hnl[ncih�i`�][hch_�m_log�O0�cm�cgjiln[hn�ch�nb_�chn_ljl_n[ncih�i`�]fchc][f�[h^�

l_m_[l]b�^[n[*�>oll_hnfs(�nb_l_�cm�[�m][l]cns�i`�̂ [n[�mbiqcha�biq�mnil[a_�ncg_�[h^�

n_gj_l[nol_�ch`fo_h]_�][hch_�m_log�O0�]ih]_hnl[ncihm*� M_cg_lm�_n�[f*�$-54.(� -54/%�

l_jiln_^�nb[n�O0�]ih]_hnl[ncih�l_g[chm�mn[\f_�ch�][hch_�m_log�qb_h�mnil_^�[n�).,�}>�`il�4�

^[sm*�N_p_l[f�mno^c_m�b[p_�^_gihmnl[n_^�nb[n�O0�]ih]_hnl[ncih�cm�mcahc`c][hnfs�ch]l_[m_^�ch�

bog[h�m_log�m[gjf_m�nb[n�b[p_�\__h�mnil_^�[n�liig�n_gj_l[nol_�`il�^ol[ncihm�l[hacha�

`lig�04�biolm�ni� -�q__e�$Is_�8D�4<%� -5317�Co\_ln�8D�4 <� -533%*�Ii�mno^c_m�_p[fo[ncha�

fiha_l�mnil[a_�ncg_m�b[p_�\__h�jo\fcmb_^�`il�[hs�mj_]c_m*

GZi]dYh

Ailns�gcffcfcnl_m�i`�\fii^�q[m�^l[qh�chni�[�l_^)nijj_^�no\_�`lig�_[]b�i`�4�

pifohn__l�j_n�^iam�i`�p[lciom�[a_m(�\l__^m�[h^�a_h^_lm*�Aiffiqcha�]finncha(�_[]b�\fii^�

m[gjf_�q[m�]_hnlc`oa_^�[h^�nb_�m_log�b[lp_mn_^�qcnbch� -�biol�i`�\fii^�]iff_]ncih*�Ail�

\[m_fch_�g_[mol_g_hnm(�m_log�O0�]ih]_hnl[ncih�q[m�g_[mol_^�ch�m_log�cgg_^c[n_fs�

[`n_l�\fii^�]iff_]ncih�ih�[h�Dggofcn_�<h[fst_l�$?c[ahimnc]�Kli^o]nm�>iljil[ncih(�

>[fc`ilhc[%(�qbc]b�om_^�[�mifc^)jb[m_(�]igj_ncncp_�]b_gcfogch_m]_hn�_htsg_�

cggohi[mm[s�$>imniham�_n�[+*� -551%*

Ob_�l_g[chcha�m_log�`il�_[]b�^ia�q[m�^cpc^_^�chni� -�gf�[fckoinm*�C[f`�i`�nb_�

[fckoinm�q_l_�mnil_^�[n�).,�}>�[h^�b[f`�q_l_�mnil_^�[n�)4,�}>*�<n�. (0 �[h^�2�gihnbm(�ih_
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[fckoin�`lig�_[]b�^ia�`lig�\inb�mnil[a_�n_gj_l[nol_m�q[m�nb[q_^�ch�nb_�l_`lca_l[nil�[h^�

m_log�O0�]ih]_hnl[ncih�q[m�^_n_lgch_^�[m�^_m]lc\_^�[\ip_*

Nn[ncmnc][f�[h[fsmcm�q[m�j_l`ilg_^�omcha�Bl[jbK[^�Klcmg�p_lmcih�0*,,�$Bl[jbK[^�

Ni`nq[l_(�N[h�?c_ai�>[fc`ilhc[%*� H_[hm�[h^�mn[h^[l^�^_pc[ncihm�i`�m_log�O0�

_ih__hnl[ncihm�q_l_�]igj[l_^�\s�Oqi)q[s�<IJQ<�qcnb�mnil[a_�ncg_�[h^�n_gj_l[nol_�

[m�nb_�nqi�`[]nilm*�?ohh_nnàm�jimn)n_mn�[h[fsmcm�q[m�om_^�ni�]igj[l_�m_log�O0�

]ih__hnl[ncih�p[fo_m�[`n_l�.(�0�[h^�2�gihnbm�i`�mnil[a_�qcnb�\[m_fch_�p[fo_m*�K)p[fo_m�8

,*,1�q_l_�_ihmc^_l_^�mcahc`c][hn*

KZhjaih

N_log�O0�]ih]_hnl[ncihm�q_l_�mcahc`c][hnfs�fiq_l�[`n_l�. (0 �[h^�2�gihnbm�i`�

mnil[a_�[n�\inb�).,�}>�[h^�)4,�}>�]igj[l_^�ni�Ocg_�,�$K8,*,,-%�$Acaol_� -%*�Ail�mnil[a_�

i`�m_log�[n�).,�}>(�?ohh_nnàm�jimn)n_mn�[h[fsmcm�_igj[lcha�O0�m_log�_ih__hnl[ncihm�[`n_l�

.(0(�[h^�2�gihnbm�i`�mnil[a_�ni�\[m_fch_�$Ocg_�,%�p[fo_m�mbiq_^�mcahc`c_[h]_�[n�_[]b�

ncg_�jichn�$K8,*,,-(�K9,*,.0(�[h^�K8,*,,-� `il�.(0(�[h^�2�gihnbm(�l_mj_]ncp_fs%*� Ail�

mnil[a_�i`�m_log�[n�)4,�}>(�?ohh_nnàm�jimn)n_mn�[h[fsmcm�]igj[lcha�O0�m_log�

]ih]_hnl[ncihm�[`n_l�.(0 �[h^�2�gihnbm�i`�mnil[a_�ni�\[m_fch_�$Ocg_�,%�p[fo_m�[fmi�mbiq_^�

mcahc`c][h]_�[n�_[]b�ncg_�jichn�$K8,*,,-(�K9,*,-/(�[h^�K8,*,,-� `il�.(�0�[h^�2�gihnbm(�

l_mj__ncp_fs%*�<`n_l�. (0 �[h^�2�gihnbm�i`�mnil[a_(�g_[h�O0�]ih]_hnl[ncih�p[fo_m�q_l_�

mcahc`c][hnfs�^_]l_[m_^�\s�/2!(�.-!�[h^�0.!(�l_mj_]ncp_fs�`il�m_log�mnil_^�[n�).,�}>�

[h^�//!(�.1!�[h^�/4!(�l_mj_]ncp_fs(�`il�m[gjf_m�mnil_^�[n�)4,�}>*� Ob_�^_]l_[m_�ch�

m_log�O0�]ih__hnl[ncih�q[m�hin�fch_[l�ip_l�ncg_*�Ob_l_�q[m�hi�mcahc`c][hn�^c``_l_h]_�ch�

O0�]ih]_hnl[ncihm�ch�m[gjf_m�mnil_^�[n�).,�}>�]igj[l_^�ni�nbim_�mnil_^�[n�)4,�}>�[n�[hs�i`�

nb_�ncg_�jichnm*� Ob_l_�q[m�hi�mcahc`c][hn�mnil[a_�ncg_&n_gj_l[nol_�chn_l[]ncih�$K9,*42%*
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Acaol_�-*�H_[h�m_log�O0�]ih]_hnl[ncih�[`n_l�\fii^�m[gjfcha�$Ocg_�,%�[h^�[n�.(�0�[h^�2�

gihnbm�i`�mnil[a_�[n�\inb�).,�}>�[h^�)4,�}>�$I94�[n�_[]b�ncg_�jichn%*�Oqi)q[s�

<IJQ<�qcnb�?ohh_nnàm�jimn)n_mn*�&9g_[h�m_log�O0�]ih]_hnl[ncihm�`il�m[gjf_m�mnil_^�[n�

).,�}>�[h^�)4,�}>�q_l_�mcahc`c][hnfs�fiq_l�nb[h�Ocg_�,�$j8,*,,-%*�@llil�\[lm�l_jl_m_hn�

mn[h^[l^�^_pc[ncih*
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=dcXajh^dc

Obslirch_�]ih]_hnl[ncih�mbiof^�hin�\_�g_[mol_^�ch�][hch_�m_log�nb[n�b[m�\__h�

mnil_^�_cnb_l�[n�).,�}>�il�)4,�}>�`il�j_lci^m�i`�.�gihnbm�il�fiha_l*�<`n_l�.�gihnbm�i`�

mnil[a_(�][hch_�m_log�O0�]ih]_hnl[ncih�cm�^_]l_[m_^�mcahc`c][hnfs�_hioab�ni�l_mofn�ch�

gcmchn_ljl_n[ncih�i`�]fchc][f�il�l_m_[l]b�^[n[*�<^^cncih[f�mno^c_m�[l_�ch�jlial_mm�ni�

^_n_lgch_�_``_]nm�i`�mnil[a_�ih�m_log�O0�`il�j_lci^m�f_mm�nb[h�.�gihnbm*
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Phcp_lmcns�i`�Klch]_�@^q[l^� Dmf[h^� >fchc][f�Kb[lg[]ifias+Oirc]ifias
11,�Phcp_lmcns�<p_ho_(�>b[lfinn_niqh� O_f*�5,.)122),450
Klch]_�@^q[l^� Dmf[h^(�>[h[^[�>D<�0J/� A[r�5,.)122),4/.

Dehjgnaf_�<fla[gfnmdkYfl�>Yj]�g^�@had]hla[�?g_k7�
>gehYjakgf�g^�KglYkkame�=jgea\]�Yf\�K`tfgZYjZalYd�Hgfgl`]jYha]k

>gfk]fl�Agje

D)��WWWWWWWWWWWWWW $� � [gfk]fl�lg�l`]�]fjgdde]fl�g^
eq� \g_� �WWWWWWWWWWWWWWWWWWWWWW*� |� af� l`]� klm\q� [gf\m[l]\� Zq� l`]� <ldYfla[
Q]l]jafYjq�Bgad]_]� %<Q>&� lg� aehjgn]� l`]� kY^]lq�Yf\� ]^^a[Y[q�g^�hglYkkame� Zjgea\]� Yf\�

h`]fgZYjZalYa�Yfla*k]armj]�lj]Yle]flk�af�\g_k+�D�mf\]jklYf\�l`Yl�l`]�klm\q�oada�`Yn]�Y[[]kk�

lg�l`]�j]kmdlk�g^�Zdgg\�l]klk�l`Yl�eq�n]l]jafYjaYf� jgmlaf]dq�gZlYafk�lg�[`][c�^gj�[`Yf_]k�af�

Zg\q� gj� gj_Yf� ^mf[lagfk� Yf\� lg� e]Ykmj]� Zagg\� \jm_� d]n]ak� af� eq� h]l+� Ig� mfmkmYa� gj�
]ph]jae]flYd� l]klk� oadd� Z]� \gf]� Yf\� l`]� j]kmdlk� g^� l`]� Zdgg\� l]klk� oadd� Z]� aee]\aYl]dq�

YnYadYZd]� lg�eq�n]l]jafYjaYf� lg�`]dh� af� l`]� [Yj]�g^�eq�\g_+� D� _an]�eq�h]jeakkagf� ^gj�l`]�

j]kmdlk� g^�l`]k]� l]klk� lg� Z]� af[dm\]\� af� Y� aYj_]�klm\q�lg�`]dh� Ydd� \g_k+� .� mf\]jklYf\� l`Yl�
f]al`]j�D�fgj�eq�\g_�oadd�Z]�a\]fla^a]\�af�Yfq�g^�l`]�klm\q�j]kmdlk+�D�mf\]jklYf\�l`Yl�l`]�klm\q�

oadd�lYc]�gf]�q]Yj�lg�[gehd]l]�Y^l]j�l`]�klYjl�g^�Yfla[gfnmdkYfl�l`]jYhq+
D�mf\]jklYf\�l`Yl�l`]j]�oadd�Z]�fg�[`Yj_]�lg�e]�gj�eq�n]l]jafYjaYf�^gj�l`]�\aY_fgkla[�

l]klk� jmf�Zq�l`]�<Q>�?aY_fgkla[�dYZgjYlgjq�gf� l`]�Zdgg\�kYehd]k�eq�n]l]jafYjaYf�k]f\k�

lg\Yq�^gj�l`ak�klm\q+�<dl`gm_`� D�oadd�Z]�j]khgfkaZd]�^gj�lg\Yq{k�g^^a[]�nakal�^]])� a� mf\]jklYf\�

l`Yl�kmZk]im]fl�g^^a[]�nakal�j][`][ck)� Zdgg\�[gdd][lagfk)�Yf\� dYZgjYlgjq�l]klk�Yl�.)�1)� Yf\�

./�egfl`k�Y^l]j�l`]�klYjl�g^�l`]�Yfla[gfnmdkYfl�\jm_�oadd�Z]�hjgna\]\�Yl�fg�[`Yj_]�Yk�l`]�

klm\q�oadd�hYq�l`]�dYZgjYlgjq�Yf\�j]aeZmjk]�eq�n]l]jafYjaYf�^gj�Ykkg[aYl]\�[gklk+� D� Y_j]]�

lg� Zjaf_� eq�h]l�lg�eq�n]l]jafYjaYf� ^gj� j][`][ck�Yl�.)� 1)� Yf\� ./�egfl`k�Y^l]j�l`]�klYjl�g^�
l`]jYhq)� lg� eYaflYaf� Y�bgmjfYd� \]k[jaZaf_� eq� h]l{k� k]armj]� Y[lanalq�Yf\� Yfq� [`Yf_]k� gj�
hjgZd]ek� eq� h]l�\]n]dghk)� Yf\� ^add� gml� Y� Zja]^�im]klagffYaj]� Yl� ]Y[`� g^�l`]� j][`][ck)� a�
mf\]jklYf\� l`Yl� a^� a� Yddgo� eq� h]l� lg� Z]� jYf\gedq� Ykka_f]\� lg� Y� lj]Yle]fl� _jgmh)� l`]�

Yfla[gfnmdkYfl�\jm_�oadd�Z]�hjgna\]\�^j]]�o`ad]�eq�h]l�ak�af�l`]�klm\q+
a^� eq� \g_� \]n]dghk� Yfq� ka_fk� g^� adaf]kk� gj� e]\a[Yd� hjgZd]ek� j]dYl]\� lg� l`]�

Yfla[gfnmdkYfl�\jm_)�l`]�klm\q�oadd�hYq�̂ gj�Y\\alagfYd�\aY_fgkla[�l]klk�l`Yl�Yj]�j][gee]f\]\�

Zq�eq�n]l]jafYjaYf�gj�kh][aYdaklk�Yl�l`]�<Q>+�O`]k]�l]klk�eYq�Z]�h]j^gje]\�Zq�]al`]j�eq�

j]_mdYj�n]l]jafYjaYf�gj�l`]�kh][aYaaklk�Yl�l`]�<Q>)�\]h]f\af_�gf�l`]�l]klk�Yf\�eq�oak`]k+
D� mf\]jklYf\� l`Yl� D� eYq� Y[[]hl� gj� j]^mk]� Yfq� g^� l`]k]� Y\\alagfYa� \aY_fgkla[� l]klk�

j][gee]f\]\+� @pYehd]k� g^� hgkkaZd]� l]klk� af[dm\]� Zdgg\� l]klk)� p*jYqk)� gj� mdljYkgmf\�

]pYeafYlagf+�R`ad]�l`]�klm\q�oadd�hYq�^gj�Y\\alagfYd�\aY_fgkla[�l]klk)� D�mf\]jklYf\�l`Yl�D�oaad�
Z]�j]khgfkaZd]�^gj�[gklk�Ykkg[aYl]\�oal`�lj]Yle]flk�l`Yl�a�[`gk]�̂ gj�jfq�h]l�D^�addf]kk�g[[mjk+

.� mf\]jklYf\� l`]� hmjhgk]� g^�l`]� klm\q+� D� mf\]jklYf\� l`Yl� Zq� hYjla[ahYlaf_� af� l`ak�

klm\q)�l`]j]�Yj]�fg�Y\\alagfYd�jakck�lg�eq�h]l�gl`]j�l`Yf�l`gk]�j]dYl]\�lg�l`]�fgjeYd�e]\a[Yd�
hjg[]\mj]k� Yf\�\jm_k�f]]\]\�^gj�l`]�lj]Yle]fl�g^�]had]hkq)�o`a[`�`Yn]�Z]]f� ]phdYaf]\�

Zq�eq�n]l]jafYjaYf� Yf\� Yj]�\]k[jaZ]\� af� l`]�[aa]fl�af^gjeYlagf�k`]]l)� a� mf\]jklYf\�l`Yl� D�
eYq�oal`\jYo�eq�h]l�^jge�l`]�klm\q�Yl�Yfq�lae])�Yf\�l`Yl�eq�\g_�eYq�Z]� j]egn]\�^jge�
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$JaZVhZ�eg^ci�XaZVgan(�VcY�hVkZ�i]Z�dg^\^cVa�Xden�[dg�ndjg�gZXdgYh*� JaZVhZ�[Vm�XdbeaZiZY�
fjZhi^dccV^gZ�id�[Vm� �5,.)122),4/.�VcY�Y^gZXi�id�i]Z�ViiZci^dc�d [�>g*�AVh`^aa�dc�i]Z�[Vm�XdkZg�
h]ZZi*%

-%� BVh�ndjg�eZi�]VY�Vcn�hZ^ojgZh�h^cXZ�i]Z�aVhi�gZX]ZX`:� C[�hd(�]dl�bVcn:UUUUUUUUUUUUUUUUU

.%� ;gZ�i]Z�hZ^ojgZh�dXXjgg^c\�aZhh�[gZfjZcian�i]Vc�WZ[dgZ�i]Z�hiVgi�d [�i]Z�Vci^XdckjahVci�Ygj\:

/%� ;gZ�i]Z�hZ^ojgZh�aZhh�hZkZgZ:U

0%� JaZVhZ�YZhXg^WZ�i]Z�dkZgVaa�e]nh^XVa�VcY�bZciVa�XdcY^i^dc�d[�ndjg�eZi�h^cXZ�i]Z�hiVgi�d [ �i]Z*�
Vci^XdckjahVci�Ygj\6� UUUUUU T T UUUUUUU U

1%� BVh�ndjg�eZi�cdi^XZVWan�\V^cZY�dg�adhi�lZ^\]i�h^cXZ�i]Z�aVhi�hijYn�gZX]ZX`:U

2%� JaZVhZ�YZhXg^WZ�Vcn�bZY^XVa�XdcY^i^dch�ndjg�eZi�]Vh�YZkZadeZY�h^cXZ�i]Z�aVhi�hijYn�gZX]ZX`6

3%� JaZVhZ�a^hi�VcY�YZhXg^WZ�Vcn�bZY^XVi^dch�dg�hjeeaZbZcih�ndjg�eZi�]Vh�gZXZ^kZY�h^cXZ�i]Z�aVhi�
hijYn�gZX]ZX`6UUUUUU #� � r� #� #� vUUUUUUUUUUUUUUUUUUUUUUUUUUU TUUUUUUUUUU
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IlcZg�cVbZ7� JZi�cVbZ6� >ViZ6

4%� BVh�ndjg�eZiuh�VeeZi^iZ�dg�lViZg�Xdchjbei^dc�X]Vc\ZY�h^cXZ�i]Z�aVhi�hijYn�gZX]ZX`:�C[�hd(�
eaZVhZ�YZhXg^WZ6UT UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

5%� P]Vi�̂ h�i]Z�WgVcY�VcY�ineZ�d [�[ddY�ndjg�eZi�^h�XjggZcian�gZXZ^k^c\:UUUUUUUUUUU � r

-,%� BVh�ndjg�eZiuh�aZkZa�d[�VXi^k^in�X]Vc\ZY:� C[�hd(�eaZVhZ�YZhXg^WZ6U

--%� BVkZ�ndj�cdi^XZY�Vcn�X]Vc\Zh�^c�ndjg�eZiuh�eZghdcVa^in:� C[�hd(�eaZVhZ�YZhXg^WZ6*

-.%� BVh�ndjg�eZi�kdb^iZY�h^cXZ�i]Z�aVhi�hijYn�gZX]ZX`:� C[�hd(�eaZVhZ�YZhXg^WZ�i]Z�[gZfjZcXn�VcY�^c�
l]Vi�h^ijVi^dch�i]^h�kdb^i^c\�dXXjgh6� UUUUUUUUU � #� � � *

-/%� Bdl�^h�i]Z�XdcY^i^dc�d [�ndjg�eZiuh�h`^c:U

-0%� >d�ndj�i]^c`�i]Z�Vci^XdckjahVci�Ygj\�^h�]Zae^c\�ndjg�eZi:U

-1%� BVkZ�ndj�cdi^XZY�Vcn�h^YZ�Z[[ZXih�[gdb�i]Z�Ygj\:� C[�hd(�eaZVhZ�YZhXg^WZ�VcY�̂ cY^XViZ�i]Z^g�
hZkZg^in6� UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

-2%� ;cn�di]Zg�XdbbZcih(�fjZhi^dch(�dg�XdcXZgch6UU
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<OG<IOD>�Q@O@MDI<MT�>JGG@B@� >shnbc[�B[mecff*�?QH�Kb?
Phcp_lmcns�i`�Klch]_�@^q[l^� Dmf[h^� Ä� >fchc][f�Kb[lg[]ifias+Oirc]icas
11,�Phcp_lmcns�<p_ho_(�>b[lfinn_niqh� O_f*�5,.)122),450
Klch]_�@^q[l^� cmf[h^(�>[h[^[�>-<0K/� A[r�5,.)122),4/.

Dgjlipcha�<hnc]ihpofm[hn�>[l_�i`�@jcc_jnc]�?iam7
>igj[lcmih�i`�Ki n[mmcog �=lig c^_�[h^ �Kb_hi\[l\cn[c�H ihinb_l[jc_m

KJO<NNDPH�=MJHD?@�

?MPB� cIAJMH<OcJI�AJM�Q@O@MDI<MD<IN

Ailgof[ncih6
O`]�F=j�hjgna\]\�^gj�l`ak�klm\q�Zq�l`]�<ldYfla[�Q]l]jafYjq�>gdd]_]�h`YjeY[q�oadd�Z]�

kmhhda]\�Yk�Y�.--�e_,ed�kgdmlagf�%mfd]kk�gl`]joak]�kh][a^a]\&+�O`]�kgdmlagf�oadd�[gflYaf�F=j�
\akkgdn]\�af�\akladd]\�oYl]j)�oal`�Y�ko]]l]f]j�Y\\]\�lg�]f`Yf[]�hYdYlYZadalq+�=]�YoYj]�l`Yl�
l`]� ko]]l]f]j�[Yf� eYc]� l`]� kgdmlagf� egj]� hYdYlYZd]� lg�[`ad\j]f� Yk�o]dd)� kg� Z]� kmj]� lg�

\akh]fk]�l`]�F=j�kgdmlagf� af�Y�[`ad\*hjgg^�[gflYaf]j�oal`�hjgh]j�hj][Ymlagfk�gf�l`]�dYZ]d+�
Nge]�\g_k�oadd�af_]kl�l`]�daima\� j]Y\adq+�Jl`]j�\g_k�oadd� j]imaj]�l`Yl�l`]�kgdmlagf�Z]�eap]\�

oal`�Y�keYdd�Yegmfl�g^�̂ gg\�%[Yff]\�^gg\)�a[]�[j]Ye)�gj�gl`]j�lj]Yl&�bmkl�Z]^gj]�\gkaf_+�R]�

Ydkg� [Yf� \akh]fk]� l`]� F=j� af� _]dYlaf� [Yhkmd]k� ^gj� l`gk]� \g_k� l`Yl� oadd� fgl� Df_]kl� l`]�

kgdmlagf)� gj�[Yf� mk]�gl`]j�^dYngjaf_� Y_]flk�l`Yl�kge]�\g_k�oadd�egj]� j]Y\adq�Y[[]hl+� Agj�
n]jq�dYj_]�\g_k)�o]�[Yf�^gjemdYl]�Y�egj]�[gf[]fljYl]\�kgdmlagf�kg�l`Yl�d]kk�ngdme]�oadd�
Z]�f]]\]\�h]j�\gk]+�Kd]Yk]�[gflY[l�mk�D^�qgmj�hYla]fl�j]imaj]k�Yfq�g^�l`]k]�eg\a^a[Ylagfk+

M_j[]e[acha�i`�F=l6
O`]� Zmdc�kmhhdq� g^�F=j�kgdmlagf� l`Yl� qgm� j][]an]� ^jge� mk� k`gmd\� Z]� c]hl� Yl�qgmj�

[dafa[+� Ajge� l`ak� Zmdc� kmhhdq)� qgm� oadd� \akh]fk]� keYdd]j�Ydaimglk� ^gj� qgmj� klm\q� hYla]flk�

j][]anaf_�F=j+�?akh]fk]�Y�gf]*�lg�log*egfl`�kmhhdq�Yl�Y�lae]�%k]]�y?gkaf_z�k][lagf�Z]dgo�

^gj�af^gjeYlagf�gf� j][gee]f\]\�\gkY_]k&+�R]�j][gee]f\�\akh]fkaf_�l`]�F=j�kgdmlagf�

af� Y� hdYkla[� Zglld]� %gj� _dYkk� Zglld]&�oal`� Y� [`ad\*hjgg^�[Yh)� Ydgf_�oal`� Y� kqjaf_]� gj� gl`]j�
kmalYZd]�e]Ykmjaf_�\]na[]�̂ gj�Y[[mjYl]�\gkaf_�g^�l`]�kgdmlagf+�N`go�l`]�gof]j�̀ go�lg�\jYo�

l`]�kgdmlagf�aflg�l`]�kqjaf_]�Y[[mjYl]dq)� Yf\�eYjc�l`]�kqjaf_]�YhhjghjaYl]dq+�Pk]�qgmj�gof�

`gkhalYd�\akh]fkaf_� dYZ]d+� Agddgo�l`]�\akh]fkaf_� dYZ]d� j]imaj]e]flk�g^�qgmj�hjgnaf[]�Yf\�

Yfq�gl`]j�Y^^adaYlagfk� %]+_)�<<C<�_ma\]daf]k&)� Zml�Z]�kmj]�lg� Df[dm\]�Yl� d]Ykl�l`]�^gddgoaf_�

Dl]ek�gf� l`]�dYZ]d7

* �Sgmj�`gkhalYd�fYe])�Y\\j]kk)�Yf\�h`gf]�fmeZ]j
* �O`]�\Yl]�\akh]fk]\
* �@phajq�\Yl]� %^gmf\�gf�l`]�Zmdc�kmhhdq�dYZ]d&
* �>da]fl�fYe]�Yf\�hYla]fl�fYe]
* �?jm_�fYe])�[gf[]fljYlagf)�Yf\�lglYd�ngdme]�\akh]fk]\
* �Dfkljm[lagfk�gf�`go�lg�_an]�l`]�\jm_�* �]+_+)�yB an] � ed�%gj�[[&�Zq�egml`�]n]jq�./�`gmjk8

j]lmjf�^gj�Y�j]^add�Z]^gj]�l`]�e]\a[Ylagf� Dk�Ydd�_gf] +
* �<�[YmlagfYjq�klYl]e]fl�lg� c]]h�gml�g^�j]Y[`�g^�[`ad\j]f
* �NlgjY_]�Dfkljm[lagfk�%]+_+)� yklgj]�Yl�jgge�l]eh]jYlmj] &

R`]f�qgmj�Zmdc�kmhhdq�g^�F=j�Dk�_]llaf_�dgo�gj�f]Yjaf_� alk�]phajq�\Yl])�hd]Yk]�[Ydd�mk�^gj�Y�

f]o�kmhhdq+
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m ni l[a_ 6
O`]� F=j� kgdmlagf� k`gmd\� Z]� klYZd]� ^gj� eYfq� egfl`k)� Zml� ^mf_Yd� _jgol`� [Yf�

kge]lae]k� g[[mj)� a^� l`ak� g[[mjk)� l`]� kgdmlagf� k`gmd\� Z]� \ak[Yj\]\� Yf\� Y� f]o� kmhhdq�

gj\]j]\�^jge�mk+�O`]�F=j�kgdmlagf�[Yf�Z]�klgj]\�Yl�jgge�l]eh]jYlmj])�hj]^]jYZdq�af�Y�[ggd�
hdY[]�gml�g^�l`]�kmf+�O`]�kgdmlagf�[Yf�Ydkg�Z]�j]^ja_]jYl]\)� Zml�j]^ja_]jYlagf� [Yf� j]kmdl� af�

[jqklYdarYlagf� g^� l`])�F=j+� >jqklYdarYlagf� [Ymk]k� l`]� F=j� lg� k]lld]� Yl� l`]� Zgllge� g^� l`]�

[gflYaf]j)�eYcaf_�\gkaf_� afY[[mjYl]+�O`]j]^gj])� j]^ja_]jYl]\�kgdmlagf�emkl�Z]�oYje]\�lg�

jgge�l]eh]jYlmj]�Yf\�l`]f�eap]\�Z]^gj]�\gkaf_�kg�l`]�F=j�[jqklYdk�oadd� j]*\akkgdn]+
R]�j][gee]f\�l`Yl�qgm�afkljm[l�gof]jk�lg�c]]h�l`]�kgdmlagf�af�Y�[ggd�[mhZgYj\�gml�

g^�l`]�kmf�jYl`]j�l`Yf�`Ynaf_�l`]e�j]^ja_]jYl]�Yf\�j]oYje�l`]�kgdmlagf�loa[]�\Yadq�Yf\�jakc�

afY[[mjYl]�\gkaf_+�Cgo]n]j)�qgm�eYq�oak`�lg�klgj]�qgmj�`gkhalYd�Zmdc�kmhhdq�g^�F=j�af�qgmj�
n]l]jafYjq�`gkhalYd� j]^ja_]jYlgj+�R`]f� l`]�hYla]fl�ak� j]Y\q�^gj�Y� j]^add)�qgm�k`gmd\� j]oYje�

l`]�Zmdc�kgdmlagf�lg�jgge�l]eh]jYlmj]�Yf\�l`gjgm_`dq�eap�l`]�kgdmlagf�Z]^gj]�\akh]fkaf_�

Yf�Ydaimgl�^gj�l`]�hYla]fl+

?gkaf_7
O`]�j][gee]f\]\�klYjlaf_�eYafl]fYf[]�\gkY_]�g^�F=j�ak� .2�e_� h]j�c_�g^�Zg\q�

o]a_`l�]n]jq�./�`gmjk)�KJ+� AgjY� .--�e_,ed�kgdmlagf�g^�F=j)�l`ak�ogmd\�]imYd�-+.2�ed�g^�
kgdmlagf� h]j�c_�g^�Zg\q�o]a_`l)�i� ./�`jk+�O`]�eYbgj�j]Ykgf�lg�_an]�l`]�\jm_�loa[]�\Yadq�ak�

lg�\][j]Yk]�_Yklja[�ajjalYlagf�Yf\�ngealaf_�[Ymk]\�Zq�af_]klagf�g^�dYj_]�Yegmflk�g^�l`]�F=j�
kYdl+� Cgo]n]j)� a^�Yf�gof]j�ak�gfdq�YZd]� lg�_an]� l`]� \jm_�gf[]�Y�\Yq)� gf[]*\Yadq�\gkaf_� ak�

Y[[]hlYZd]�Yk�o]dd+� Df�km[`�[Yk])�l`]�klYjlaf_�\gkY_]�ogmd\�Z]�0-�e_,c_�gf[]�\Yadq+�Banaf_�

]Y[`�\gk]�oal`�gj�Y^l]j�Y�e]Yd�oadd�Ydkg�`]dh�\][j]Yk]�_Yklja[�mhk]l+�O`]�\gk]�g^�F=j�eYq�

f]]\�lg�Z]�af[j]Yk]\� a^�k]armj]k�Yj]�fgl�kmalYZdq�[gfljgdd]\� %k]]�f]pl�k][lagf&+
O`]�`Yd^*da^]�g^�F=j�ak�n]jq�dgf_�af�l`]�\g_�* �YhhjgpaeYl]dq�/1�\Yqk+� Dl�lYc]k�jgm_`dq�

l`j]]�egfl`k�lg�YllYaf�kl]Y\q�klYl]�[gf[]fljYlagf�af�l`]�Zg\q)�kg�Yflak]armj]�]^^][lk�\g�fgl�
g[[mj�aee]\aYl]dq+�Cgo]n]j)�Yl�lqha[Yd�klYjlaf_�eYafl]fYf[]�\gk]k)�eYfq�\g_k�oadd�Y[`a]n]�

k]jme�[gf[]fljYlagfk�f]Yjaf_�l`]�lqha[Yd�l`]jYh]mla[�jYf_]�oal`af� .� lg�.+2�egfl`k+
NlYjlaf_� lj]Yle]fl� oal`� Y� eYafl]fYf[]� \gkY_]� ak� YhhjghjaYl]� ^gj� eYfq� \g_k+�

Cgo]n]j)�^gj�\g_k�oal`�n]jq�k]n]j]�k]armj]k�gj�k]armj]k�l`Yl�g[[mj�^j]im]fldq)�l`]jYh]mla[�

[gf[]fljYlagfk�g^�F=j�eYq� f]]\� lg� Z]�Y[`a]n]\�egj]� ima[cdq+� Df� km[`� [Yk]k)� Y� dgY\af_�

\gkY_]�[Yf�Z]�mk]\+�<�lqha[Yd�F=j�dgY\af_�\gk]�j]_ae]f�ak�lg�_an]�3-�e_,c_�=a?�^gj�2�\Yqk�

KJ)�l`]f�\][j]Yk]�lg�Y�eYafl]fYf[]�\gkY_]�g^�.2�e_,c_�=D?�KJ�l`]j]Y^l]j+

O`]jYh]mla[�jYf_]7
R`]f� F=j� ak� mk]\� af� [geZafYlagf� oal`� h`tfgZYjZalYd)� l`]� lqha[Yd� km__]kl]\�

l`]jYh]mla[�jYf_]�^gj�k]jme�[gf[]fljYlagf� g^�F=j�ak� ./+2�lg�0.+0�eegd,d+� Cgo]n]j)�o`]f�

F=j�ak� mk]\�Ydgf])�oal`gml� h`tfgZYjZalYd)� l`]� j][gee]f\]\� l`]jYh]mla[� jYf_]� ]pl]f\k�

^jge� ./+2� lg� 04+2� eegd,d� gj� `a_`]j+� Nge]� \g_k� j][]anaf_� F=j� egfgl`]jYhq� f]]\� lg�

Y[`a]n]�Y�kl]Y\q�klYl]�k]jme�F=j�[gf[]fljYlagf�[gfka\]jYZdq�YZgn]�l`]�lqha[Yd�l`]jYh]mla[�

jYf_]� af� gj\]j� lg� YllYaf� j]YkgfYZd]� k]armj]� [gfljgd+� @n]jq� \g_� ak� \a^^]j]fl)� kg� \gk]�

Y\bmkle]flk�k`gmd\� Z]�ZYk]\�gf�k]jme�\jm_�[gf[]fljYlagf�Yf\� af\ana\mYd�\g_�j]khgfk]+�
D^�k]armj]k�Yj]�fgl�o]dd�[gfljgdd]\�Y^l]j�Yf�YhhjghjaYl]�Yegmfl�g^�lae])�l`]�\gk]�k`gmd\�Z]�

af[j]Yk]\+�R]�oadd�eYc]�j][gee]f\Ylagfk�gf�`go�lg�Y\bmkl�l`]�\jm_�\gkY_]�ZYk]\�gf�l`]�

hYla]fl{k�k]jme�Zjgea\]�[gf[]fljYlagf+
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F=j�ak� ]p[j]l]\� mf[`Yf_]\� af� l`]� mjaf]+�<fql`af_� l`Yl�[`Yf_]k�mjafYjq�gmlhml�gj�
Ydl]jk� j]fYd� lmZmdYj� j]YZkgjhlagf� g^�l`]�\jm_� [Yf� Y^^][l�]p[j]lagf� g^�l`]�\jm_+� Df[j]Yk]\�

]p[j]lagf�[Yf�dgo]j�\jm_�[gf[]fljYlagfk�af�l`]�Zg\q�Yf\�hgl]flaYddq�[Ymk]�dY[c�g^�]^^a[Y[q+�
>gfn]jk]dq)�\][j]Yk]\�]p[j]lagf�oadd�[Ymk]�Y�Zmad\mh�g^�l`]�\jm_�af�l`]�Zg\q�Yf\�[Yf�d]Y\�

lg� lgpa[alq+� D^� F=j� lgpa[gkak� g[[mjk� %egkl� [geegfdq� \m]� lg� Y[[a\]flYd� gn]j\gk])� j]fYd�
afkm^^a[a]f[q)�gj�dgo�[`dgja\]�\a]l&)� l`]�\jm_�k`gmd\� Z]�\ak[gflafm]\�^gj�YhhjgpaeYl]dq)gf]�

egfl`�gj�mflad�ka_fk�j]kgdn]+�=][Ymk]�g^�alk�dgf_�`Yd^*da^])�F=j�[Yf�Z]�YZjmhldq�\ak[gflafm]\�

oal`gml�jakc�g^�hj][ahalYlaf_�k]armj]k+� Df�[Yk]k�g^�k]n]j]�lgpa[gkak)�\amj]kak�oal`�IY>D�^dma\k�

oadd� Df[j]Yk]�l`]�[d]YjYf[]�g^�Zjgea\]+� >`dgja\]�[geh]l]k�oal`�Zjgea\]�^gj�j]fYd� lmZmdYj�
j]YZkgjhlagf)� kg� af[j]Ykaf_� k]jme� [`dgja\]� oadd� \][j]Yk]� Zjgea\]� j]YZkgjhlagf� Yf\�

af[j]Yk]� alk� [d]YjYf[]+� Cgo]n]j)� kYdaf]� \amj]kak� [Yf� n]jq� jYha\dq� dgo]j� Zdgg\� Zjgea\]�

[gf[]fljYlagfk�Yf\�hgkkaZdq�[Ymk]�Zj]Ycl`jgm_`�k]armj]k+�O`]j]^gj])�ead\�aflgpa[Ylagfk�Yj]�

mkmYddq�Z]kl�lj]Yl]\�Zq�kaehdq�\ak[gflafmaf_�l`]�F=j+

%Igl]7� Z][Ymk]�g^�l`]�j]dYlagfk`ah�Z]lo]]f�Zjgea\]�Yf\�[`dgja\]� j]YZkgjhlagf� af�

l`]� ca\f]q)� Yf� af[j]Yk]� af� \a]lYjq� [`dgja\]� eYq� [Ymk]� Y� \][j]Yk]� af� Zdgg\� F=j�
[gf[]fljYlagf�Yf\�Y�dgkk�g^�k]armj]�[gfljgd+�>gfn]jk]dq)�Y�dgo�[`dgja\]�\a]l�eYq�[Ymk]�Yf�

]a]nYlagf� af� Zjgea\]� [gf[]fljYlagfk� Yf\� hgkkaZdq� d]Y\� lg� lgpa[gkak+� <dkg� Z]� YoYj]� l`Yl�
Zjgea\]� j`Yq� afl]j^]j]�oal`� kge]�e]l`g\k�g^�[`dgja\]�\]l]jeafYlagf� mk]\� af� YmlgeYl]\�

Z]f[`*lgh�k]jme�Zag[`]eakljq�YfYdqr]jk&+

<^p_lm_�_``_]nm6
O`]�egkl�[geegfdq�j]hgjl]\�Y\n]jk]�]^^][lk�g^�F=j)�]kh][aYddq�oal`� `a_`]j�k]jme�

[gf[]fljYlagfk)� Yj]�k]\Ylagf�Yf\� d]l`Yj_q)�YlYpaY� %]kh][aYddq�l`]�`af\� daeZk&)� hgdqh`Y_aY)�
hgdq\ahkaY� Yf\� hgdqmjaY)� ngealaf_)� Yfgj]paY)� Z]`YnagjYd� [`Yf_]k� %Y__j]kkagf� Yf\�

`qh]jY[lanalq&)�Yf\�hjmjala[�kcaf�jYk`]k+�Cqh]jc]jYlgkak�g^�fYkYd�hdYfme�Yf\�hY\k�`Yk�Ydkg�

Z]]f�j]hgjl]\+
>geZafYlagf� l`]jYhq� g^� h`tfgZYjZalYd� hdmk� F=j� `Yk� Z]]f� Ykkg[aYl]\� oal`� Yf�

af[j]Yk]\� jakc�g^�hYf[j]Ylalak+�Cgo]n]j)� l`]j]� ak�fg� ]na\]f[]�Yl�l`ak�lae]�lg�km__]kl�l`Yl�
F=j�Ydgf]�af[j]Yk]k�l`]�jakc�g^�hYf[j]Ylalak+�Kj]aaeafYjq�j]kmdlk�^jge�Y�keYdd�klm\q�g^�\g_k�

j][]anaf_�F=j�egfgl`]jYhq�k`go]\�l`Yl�Ydl`gm_`�l`]�af[a\]f[]�g^�ngealaf_�oYk�`a_`]j�af�

\g_k�j][]anaf_�F=j�[gehYj]\�lg�\g_k�j][]anaf_�h`]fgZYjZalYa)� l`]�F=j*lj]Yl]\�\g_k�`Y\�

fg�[aafa[Yd�ka_fk�g^�hYf[j]Ylalak)�Yf\�k]jme�YeqdYk]�Yf\�dahYk]�Y[lanala]k�o]j]�fgl�]d]nYl]\+�
%O`]� klm\q� `Yk� fgl� q]l� Z]]f� hmZdak`]\)� Zml� Yf� YZkljY[l� `Yk� Z]]f� hj]k]fl]\� T=ggl`]8�
<>QDH/--/U&+
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K � Phcp_lmcns�i`�Klch]_�@^q[l^�Dmf[h^� >fchc][f�Kb[lg[]ifias+Oirc]icas
@ � 11,�Phcp_lmcns�<p_ho_(�>b[lfinn_niqh� O_f*�5,.)122),450

Klch]_�@^q[l^� Dmf[h^(�>[h[^[�>-<�0K/� A[r�5,.)122),4/.

Dehjgnaf_�<fla[gfnmdkYfl�>Yj]�g^�@haa]hla[�?g_k7
>gehYjakgf�g^�KglYkkame�=jgea\]�Yf\�K`tfgZYjZalYd�Hgfgl`]jYha]k

KC@IJ=<M=DO<G�

?MsB� DIAJMH<ODJI�AJM�Q@O@MDI<MD<IN

AgjemdYlagf7
K`tfgZYjZalYd� ak� [gee]j[aYddq�YnYadYZd]� Yf\� [ge]k� Df� ]al`]j�lYZd]l�gj�]dapaj�^gje+�

Q]l]jafYjaYfk� k`gmd\� hjgna\]� l`]� h`tfgZYjZalYd� lg�l`]aj�hYla]flk�Yk�mkmYd�^jge� l`]aj�gof�

h`YjeY[a]k� gj�naY� hj]k[jahlagfk� lg� `meYf� h`YjeY[a]k� %o]� Yj]� fgl� YZd]� lg� hjgna\]� l`]�

h`tfgZYjZalYd�^gj�l`]�klm\q�\m]�lg� [gfljgdd]\�\jm_�j]_mdYlgjq�akkm]k&+�Agj�l`gk]�\g_k�o`g�

Yj]� jYf\gedq� Ykka_f]\� lg� l`]� h`tfgZYjZalYd� lj]Yle]fl� _jgmh)� o]� oadd� hYq� ^gj� l`]aj�
e]\a[Ylagf+� Kd]Yk]� ^Yp�mk�Y� Zadd� gj�[ghq�g^�l`]�gof]j{k� j][]ahlk� ^gj�]Y[`� hj]k[jahlagf� g^�
h`tfgZYjZalYd� Yf\�o]�oadd� eYad� j]aeZmjk]e]fl� lg� qgmj� `gkhalYd+� Kd]Yk]� hjgna\]� Y� [gn]j�
d]ll]j�Y\\j]kk]\�lg�?j+�BYkcadd�oal`�]Y[`�Zadd)�Yf\�^Yp�lg�6-/*233*-50/+

?akh]fk]� l`]� \jm_� af� Y� [`ad\*hjgg^� [gflYaf]j+� R`]f� dYZ]daf_� l`]� \akh]fk]\�

[gflYaf]j)� ^gddgo�l`]�\akh]fkaf_� j]imaj]e]flk�g^�qgmj�hjgnaf[]�Yf\�Yfq�gl`]j�Y^^adaYlagfk�

%]+_)�<<C<�_ma\]daf]k&)�Zml�Z]�kmj]�lg�af[dm\]�Yl�d]Ykl�l`]�^gddgoaf_� al]ek7

* �Sgmj�`gkhalYd�fYe])�Y\\j]kk)�Yf\�h`gf]�fmeZ]j
* �O`]�\Yl]�\akh]fk]\�

*@phajq�\Yl]
* �>da]fl�fYe]�Yf\�hYla]fl�fYe]
* �?jm_�fYe])�[gf[]fljYlagf)�Yf\�lglYd� fmeZ]j�g^�haddk�hj]k[jaZ]\
* � Dfkljm[lagfk�gf� `go�lg�_an]�l`]�\jm_� * �]+_+)� yBan]� lYZd]lk� Zq�egml`� ]n]jq� ./�`gmjk8

j]lmjf�^gj�Y� j]^add�Z]^gj]�l`]�e]\a[Ylagf� ak�Ydd�_gf] 
* �<�[YmlagfYjq�klYl]e]fl�lg�c]]h�gml�g^�j]Y[`�g^�[`ad\j]f+

?gkaf_7
O`]� j][gee]f\]\�klYjlaf_�eYafl]fYf[]�\gkY_]�g^�h`tfgZYjZalYd� ak�/�e_�h]j�c_�

g^�Zg\q�o]a_`l�]n]jq�./� `gmjk+� ?gkaf_� ]n]jq�+./�`gmjk� `]dhk�eYaflYaf� Y� ^Yajdq�kl]Y\q�

k]jme�\jm_�[gf[]fljYlagfk�l`jgm_`gml�l`]�[gmjk]�g^�l`]�\Yq+�O`]�`Yd^*da^]�g^�h`tfgZYjZalYd�
ak�YhhjgpaeYl]dq�15�*�4/�`gmjk+�O`]j]^gj])�al�lYc]k�jgm_`dq�/�o]]ck�lg�YllYaf�Y�kl]Y\q�klYl]�

[gf[]fljYlagf�af�l`]�Zg\q)�kg�Yfla*k]armj]�]^^][lk�\g�hgl�g[[mj�Dee]\aYl]dq+�Cgo]n]j)�egkl�
\g_k�oadd�Y[`a]n]�k]jme�\jm_�[gf[]fljYlagfk�f]Yjaf_�l`]�l`]jYh]mla[�jYf_]�oal`af�.�o]]c+�
O`]�h`tfgZYjZalYd�\gkY_]�eYq�f]]\�lg�Z]�af[j]Yk]\�a^�k]armj]k�Yj]�fgl�kmalYZdq�[gfljgdd]\+

NlYjlaf_� lj]Yle]fl� Yl� l`]� eYafl]fYf[]� \gkY_]� ak� YhhjghjaYl]� ^gj� egkl� \g_k+�
Cgo]n]j)�^gj�\g_k�oal`�n]jq�k]n]j]�k]armj]k�gj�k]armj]k�l`Yl�g[[mj�̂ j]im]fldq�%]+_+)�k]n]jYd�
k]armj]�]hakg\]k�h]j�o]]c&)�l`]jYh]mla[�[gf[]fljYlagfk�g^�h`tfgZYjZalYd�eYq�f]]\�lg�Z]�

Y[`a]n]\� egj]� ima[cdq+� Df� km[`� [Yk]k)� Y� dgY\af[� \gkY_]� [Yf� Z]� mk]\+� <� lqha[Yd�
+� h`tfgZYjZalYd� dgY\af_�\gk]�j]_ae]f� ak�lg�_an]�Y�gf]*lae]�\gk]�g^�3�*. / �e_,c_)�^gddgo]\�

af� ./�`gmjk�Zq�l`]�klYf\Yj\�eYafl]fYf[]�\gkY_]�g^�/�e_,c_�=a?+
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O`]jYh]mla[�jYf_]7
N]jme� \jm_�[gf[]fljYlagfk�nYjq�oa\]dq�Z]lo]]f� \g_k� _an]f� l`]�kYe]�\gkY_]�g^�

h`tfgZYjZalYd�gf�Y�e_,c_�ZYkak+�O`]�j][gee]f\]\�k]jme�h`tfgZYjZalYd�l`]jYh]mla[�jYf_]�

^gj� \g_k� Yl�l`]�<Q>� ?aY_fgkla[� GYZgjYlgjq� ak� 21*.6-� hegd,G+� Nge]�\g_k� [Yf� Y[`a]n]�

[gfljgd� Yl�l`]� dgo� ]f\� g^� l`]� jYf_]8� gl`]jk� j]imaj]� k]jme� [gf[]fljYlagfk� `a_`]j� af� l`]�

jYf_]+� @n]jq� \g_� ak� \a^^]j]fl)� kg� \gk]� Y\amkle]flk� k`gmd\� Z]� ZYk]\� gf� k]jme� \jm_�

[gf[]fljYlagf� Yf\� af\ana\mYd� \gg� j]khgfk]+� D^� k]armj]k� Yj]� fgl� o]dd� [gfljgdd]\)� Y^l]j� Yf�

YhhjghjaYl]�Yegmfl�g^�lae])�l`]�\gk]�k`gmd\�Z]�af[j]Yk]\+�R]�oadd�eYc]�j][gee]f\Ylagfk�

gf� `go� lg� Y\bmkl� l`]� \jm_� \gkY_]� ZYk]\� gf� l`]� hYla]fl{k� k]jmj`� h`]fgZYjZalYa�
[gf[]fljYlagf+� Nge]�\g_k�oal`�n]jq� jYha\� e]lYZgdake�g^�h`]fgZYjZalYa�eYq� j]imaj]�OD? �

\gkaf_)�Zml�l`ak�ak�mf[geegf+�R]�[Yf�\]l]jeaf]�a^�Y�\g_�k`gmd\�Z]�koal[`]\�lg�OD?�\gkaf_�

Zq�[Yd[mdYlaf_�l`]�h`]fgZYjZalYa� `Yd^*da^]�^gj�l`Yl�hYjla[mdYj�hYla]fl�a^�f]]\]\+

K`]fgZYjZalYa� ak�e]lYZgdar]\� af�l`]� dan]j+�<fql`af_� l`Yl�[`Yf_]k�dan]j�^mf[lagf�[Yf�

Y^^][l�]p[j]lagf�g^�l`]�\jm_+� Df[j]Yk]\�]p[j]lagf�[Yf�dgo]j�\jm_�[gf[]fljYlagfk�af�l`]�Zg\q�

Yf\�hgl]flaYddq�[Ymk]�dY[c�g^�]^^a[Y[q+�>gfn]jk]dq)�\][j]Yk]\�]p[j]lagf�oadd�[Ymk]�Y�Zmad\mh�

g^�l`]�\jm_�af�l`]�Zg\q�Yf\�[Yf�d]Y\�lg�lgpa[alq+�Nge]�\jm_k�[Yf�Y^^][l�l`]�e]lYZgdake�Yf\�

]p[j]lagf�g^�h`]fgZYjZalYa)�j]kmdlaf_�af�Ydl]j]\�k]jme�h`tfgZYjZalYd�[gf[]fljYlagfk+�Nge]�

\]_j]]� g^� \]h]f\]f[q� g[[mjk� oal`� h`]fgZYjZalYa� l`]jYhq)� kg� a^� Y� j]\m[]\� \gk]� gj�
\ak[gflafmYlagf� g^�l`]� \jm_� ak�\]kaj]\)� l`]�\gk]� k`gmd\� mkmYddq�Z]�_jY\mYddq� \][j]Yk]\+�
<Zjmhl�\ak[gflafmYlagf�eYq�hj][ahalYl]�k]armj]k�a^�l`]�\g_�`Yk�Z][ge]�\]h]f\]fl�gf�l`]�

\jm_+

<\n]jk]�]^^][lk7
O`]�egkl�[geegfdq�j]hgjl]\�Y\n]jk]�]^^][lk�g^�h`]fgZYjZalYa)�]kh][aYddq�a^�k]jme�

[gf[]fljYlagfk�Yj]�`a_`)� Yj]�k]\Ylagf�Yf\� d]l`Yj_q)� hgdqh`Y_aY)� hgdq\ahkaY� Yf\� hgdqmjaY)�
o]a_`l�_Yaf)� Yf\� Z]`YnagjYd� [`Yf_]k+� Jl`]j�]^^][lk� af[dm\]� ]d]nYl]\� dan]j�]frqe]k�Yf\�

hgl]flaYd�`]hYlglgpa[alq)�Zagg\�\qk[jYkaYk�km[`�Yk�f]mljgh]faY�Yf\�l`jgeZg[qlgh]faY)�Yf\�

\][j]Yk]\�k]jme�O1�[gf[]fljYlagfk+
* � O`]� ljm]� af[a\]f[]� g^� `]hYlglgpa[alq� ak� mfcfgof)� Zml� l`]� [gf\alagf� Yhh]Yjk� lg� Z]�

mf[geegf� Yf\� `Yk� _]f]jYddq� Z]]f� Ykkg[aYl]\�oal`� [`jgfa[� Y\eafakljYlagf� g^� l`]� \jm_�

%k]n]jYd�q]Yjk&�gj�oal`�`a_`�k]jme�\jm_�[gf[]fljYlagfk+
*=agg\�\qk[jYkaYk�Yj]�Ydkg�j]dYlan]dq�mf[geegf+�J^l]f�\g_k�oal`�\qk[jYkaYk�hj]k]fl�oal`�

n]jq� fgf*kh][a^a[� ka_fk� km[`� Yk� dakld]kkf]kk� gj� Yfgj]paY+� O`]j]^gj])� Y� >=>� ak�

j][gee]f\]\� af� Y\\alagf� lg� Y� k]jme� Zag[`]ea[Yd� hjg^ad]� af� Yad� [Yk]k�g^�h`]fgZYjZalYa*�
lj]Yl]\�\g_k�o`g�Yj]�fgl�^]]daf_�o]dd+
* � <� kda_`l� \][j]Yk]� af� k]jme� O1� [gf[]fljYlagfk� [geegfdq� g[[mjk� af� \g_k� j][]anaf_�

h`tfgZYjZalYd+�O`ak�ak�l`gm_`l�lg�Z]�[Ymk]\�Zq�af[j]Yk]\�e]lYZgdake�Yf\�[d]YjYf[]�g^�l`]�

`gjegf]�\m]� lg�l`]�h`tfgZYjZalYd)� Yf\� ak�_]f]jYddq�fgl�Ykkg[aYl]\�oal`� [aafa[Yd� ka_fk� g^�
`qhgl`qjga\ake+�O`qjga\�`gjegf]�kmhhd]e]flYlagf�ak�fgl�f][]kkYjq�af�l`]k]�\g_k+�%Igl]7�
hjaeYjq� `qhgl`qjga\ake)� mfj]dYl]\� lg� h`tfgZYjZalYd� lj]Yle]fl)� [Yf� g[[YkagfYddq�]pakl�gj�
\]n]dgh� af� ]haa]hla[�\g_k+� O`]j]^gj])� a^�[dafa[Yd� ka_fk�g^�`qhgl`qjga\ake�Yj]� hj]k]fl�Yf\�

[dafa[Yd�hYl`gdg_q�j]kmdlk�Yj]�kmhhgjlan])�l`qjga\�kmhhd]e]flYlagf�eYq�Z]�af\a[Yl]\&+
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@had]hkq� ak� Y� [gf\alagf� [`YjY[l]jar]\� Z q �j]h]Yl]\� k]armj]k+� N]armj]k� [Yf� Z]�

\Yf_]jgmk�^gj�l`]�YfaeYd�a^�l`]q�g[[mj�af�[dmkl]jk�gj�̂ gj�hjgdgf_]\�h]jag\k�g^�lae])�Yf\�[Yf�

[Ymk]�k]jagmk�afbmjq�gj�]n]f�\]Yl`�a^�fgl�[gfljgda]\+�@had]hkq�_]f]jYdaq�[Yffgl�Z]�[mj]\�Zml�
Yfla[gfnmdkYfl� \jm_k� [Yf� eafaear]� k]armj]k� af� eYfq� \g_k� lg� Yf� Y[[]hlYZd]� d]n]d)�Yf\�

_j]Yldq�aehjgn]�imYdalq�g^�da^]+�K`tfgZYjZalYd�Yf\�hglYkkame�Zjgea\]�%F=j&�Yj]�[mjj]fldq�l`]�

log�\jm_k�egkl�[geegfdq�mk]\�lg�lj]Yl�]had]hkq�af�\g_k+�Nh][aYdaklk�Yl�jgm_`dq�`Yd^�g^�l`]�

n]l]jafYjq� [gdd]_]k� af� Igjl`� <e]ja[Y� j][gee]f\� F=j� Yk� l`]� ^ajkl�\jm_� g^�[`ga[])� o`ad]�

kh][aYdaklk� Yl�l`]�gl`]j�`Yd^� j][gee]f\�h`tfgZYjZalYd�Yk�l`]�\jm_� g^�^ajkl� [`ga[]+� @al`]j�
\jm_� ak�Yf� Y[[]hlYZd]�[`ga[]� ^gj�lj]Yle]fl�g^�[Yfaf]�]haa]hkq+�O`]k]�\jm_k� [Yf� Z]�n]jq�

]^^][lan]�Yf\�Yj]�_]f]jYddq�imal]�kY^]+�Cgo]n]j)�Yk�oal`�Ydd�\jm_k)�Yfla[gfnmdkYfl�\jm_k�[Yf�

kge]lae]k�`Yn]�ka\]�]^^][lk� l`Yl�eYq�hgk]� Y� jakc� lg�l`]� YfaeYa{k�`]Ydl`+� Df� jYj]� [Yk]k)�
kge]�ka\]�]^^][lk�eYq�]n]f�hgl]flaYddq�Z]�da^]*l`j]Yl]faf_+

O`]� gZb][lan]� g ^� l`ak� klm\q� ak� lg� aehjgn]� l`]� kY^]lq� Yf\� ]^^][lan]f]kk� g^�
Yfla[gfnmdkYfl�l`]jYhq�af�\g_k+�=q�hjgna\af_�\aY_fgkla[�Yf\�[dafa[Yd�]nYdmYlagfk�lg�]had]hla[�

\g_k�j][]anaf_� ]al`]j�F=j�gj�h`tfgZYjZalYd)�o]�oadd�_Yl`]j�aehgjlYfl�af^gjeYlagf�lg�Z]ll]j�
mf\]jklYf\�l`]�Z]f]^alk�Yf\�jakck�g^�l`]k]�l`]jYha]k�Yf\�lg�\]l]jeaf]�a^�gf]�g^�l`]�\jm_k�

ak�kmh]jagj�lg�l`]�gl`]j+� O`ak� hjgb][l�oadd�\aj][ldq�Z]f]^al�hYla]flk�o`g�hYjla[ahYl]� l`jgm_`�

]f`Yf[]\�e]\a[Yd�[Yj])�Yf\�l`]�^afYd�j]kmdlk�g^�l`]�klm\q�oadd�Z]f]^al�Ydd�\g_k�oal`�]had]hkq+

K`tfgZYjZalYd� ak�YnYadYZd]�af�lYZd]l�gj�]dapaj�^gje+�OYZd]lk�[Yf� Z]�`a\\]f� af�Y�Zal�g^�
[j]Ye� [`]]k]� gj�Jl`]j� ]eYad� lj]Yl� l`Yl�qgmj�h]l�oadd� j]Y\adq� [gfkme]+� K`tfgZYjZalYd� ak�

lqha[Yddq�_an]f�loa[]�\Yadq+�N]armj]*[gfljgddaf_�]^^][lk�Z]_af�oal`af�l`]�^ajkl�^]o�o]]ck�Y^l]j�
klYjlaf_�l`]�\jm_+�O`]�Z]f]^a[aYd�]^^][lk�g^�h`tfgZYjZalYd�Yj]�j]dYl]\�lg�Zdgg\�[gf[]fljYlagf�

g^�l`]�\jm_+�O`]j]^gj])�qgmj�n]l]jafYjaYf�oadd�e]Ykmj]�Zdgg\�[gf[]fljYlagfk�h]jag\a[Yddq�lg�

]fkmj]�qgmj�\g_�Dk�j][]anaf_�l`]�egkl�YhhjghjaYl]�\gk]+� D^�k]armj]k�Yj]�fgl�o]dd�[gfljgdd]\�

afalaYddq)�qgmj�n]l]jafYjaYf�oada� af[j]Yk]�l`]�\jm_�\gk]+
Na\]�]^^][lk�l`Yl�[Yf�kge]lae]k�g[[mj�oal`�h`tfgZYjZalYd�l`]jYhq�af[dm\]�af[j]Yk]\�

Yhh]lal])� af[j]Yk]\�oYl]j�[gfkmehlagf)� af[j]Yk]\�mjafYlagf)� d]l`Yj_q�gj�k]\Ylagf)� Yf\� Yf�

mfkl]Y\q)�ogZZdq�_Yal+�O`]k]�ka\]�]^^][lk�lqha[Yddq�\aeafak`�gj�_g�YoYq�Y^l]j�Y�^]o�o]]ck�

Yk�l`]�\g_� Y\Yhlk�lg�l`]�e]\a[Ylagf+� Nge]lae]k�h`tfgZYjZalYd�[Yf� Ydl]j�Zdgg\� l]klk� Zq�

af[j]Ykaf_�kmZklYf[]k� af�l`]�Zdgg\�l`Yl�Yj]�mk]\�lg�e]Ykmj]� dan]j�Y[lanalq�gj�klj]kk�%dan]j�
]frqe]� Y[lanala]k&+� O`]k]� [`Yf_]k� g^l]f� Yj]� fgl�Y� hjgZd]e+� Cgo]n]j)� kge]� \g_k� l`Yl�
j][]an]�h`tfgZYjZalYd� [Yf� \]n]dgh� dan]j�\YeY_])�o`a[`� af� jYj]� [Yk]k� [Yf� Z]�k]jagmk�gj�
]n]f�^YlYd+�=q�egfalgjaf_�dan]j�]frqe]k�af�l`]�Zdgg\�h]jag\a[Yddq)�n]l]jafYjaYfk�[Yf�mkmYddq�

\]l][l�]Yjdq�af\a[Ylagfk�g^�dan]j�hjgZd]ek�Yf\�klgh�l`]�\jm_�Z]^gj]�k]jagmk� afbmjq�g[[mjk+�
<fgl`]j�jYj]�Zml�hgl]flaYddq�k]jagmk�ka\]�]^^][l�Ykkg[aYl]\�oal`�h`tfgZYjZalYd�l`]jYhq�ak�Yf�

]^^][l� gf� Zdgg\� []ddk)� o`a[`� af� kge]� [Yk]k� [Yf� Z]� da^]*l`j]Yl]faf_+� O`ak� ak� o`q� qgmj�
n]l]jafYjaYf�oadd�egfalgj�l`]�Zdgg\�[]dd�fmeZ]jk�%>=>�l]kl&�h]jag\a[Yddq�lg�Z]�kmj]�l`]q�Yj]�

fgjeYd+�Nge]�\g_k�oadd�_Yaf�o]a_`l�o`]f�l`]q�Yj]�j][]anaf_�h`tfgZYjZalYd�Z][Ymk]�l`]q
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`Yn]�Yf� af[j]Yk]\� Yhh]lal]+� Cgo]n]j)� a^�̂ gg\�Yegmflk�Yj]�[Yj]^maaq�[gfljgda]\�Zq�l`]�h]l�
gof]j)�o]a_`l�_Yaf�[Yf�Z]�Ynga\]\+� =]`YnagjYd�[`Yf_]k�km[`� Yk�`qh]jY[lanalq+Yf\�gl`]j�
mfmkmYa�Z]`Ynagjk� `Yn]�Ydkg�Z]]f� j]hgjl]\�oal`� h`]fgZYjZalYa+� HYfq�\g_k� l`Yl� j][]an]�

h`]fgZYjZalYa� `Yn]� Y� kda_`l� \jgh� af� l`qjga\� `gjegf]� [gf[]fljYlagfk+� Cgo]n]j)� l`ak�

_]f]jYddq�\g]k�fgl�[Ymk]�Yfq�hjgZd]ek�^gj�l`]�\g_+

Kin[mmcog �\lig c^_� $F=l%� ak�lqha[Yddq�kmhhda]\�Yk�Y�^dYngj]\� daima\+�Q]l]jafYjaYfk�

gZlYaf� l`ak� \jm_� ^jge�n]l]jafYjq)�\jm_� [gehgmf\af_� h`YjeY[a]k)� Yk� F=j� ak� fgl� [mjj]fldq�

eYjc]l]\� Zq� Yfq� eYbgj� h`YjeY[]mla[Yd� [gehYfq+� O`]*<ldYfla[� Q]l]jafYjq� >gdd]_]�

K`YjeY[q�oada�hjgna\]�l`]�F=j�̂ gj�l`ak�klm\q+�Hgkl�\g_k�oadd�j]Y\adq�[gfkme]�l`]�^dYngj]\�

kgdmlagf)� Zml�a^�fgl)� ]Y[`�\gk]�g^�l`]� kgdmlagf� [Yf� Z]�eap]\�oal`� Y� keYdd� Yegmfl�g^�^gg\�

km[`�Yk�[Yff]\�\g_�^gg\)�a[]�[j]Ye)�gj�gl`]j�lj]Yl�bmkl�Z]^gj]+\gkaf_+�F=j�ak�lqha[Yddq�_an]f�

loa[]�\Yadq+�F=j�Z]_afk�`Ynaf_� alk�Yfla*k]armj]�]^^][lk�oal`af�Y�egfl`�gj�kg�g^�klYjlaf_� l`]�

\jm_+�O`]�Z]f]^a[aYd�]^^][lk�g^�F=j�Yj]�j]dYl]\�lg�Zagg\�[gf[]fljYlagf�g^�l`]�\jm_)�kg�qgmj�
n]l]jafYjaYf�oada�e]Ykmj]�l`]�Zdgg\�\jm_�[gf[]fljYlagf�h]jag\a[Yaaq�lg�]fkmj]�qgmj�\g_� ak�

j][]anaf_�l`]�egkl�YhhjghjaYl]�\gk]+� D^�k]armj]k�Yj]�fgl�o]dd�[gfljgdd]\�Y^l]j�Yf�YhhjghjaYl]�

lae])�qgmj�n]l]jafYjaYf�eYq�f]]\�lg� af[j]Yk]�l`]�\jm_�\gk]+
HYfq�g^�l`]� ka\]� ]^^][lk�g^�F=j�Yj]�kaeadYj�lg�l`gk]� k]]f�oal`� h`tfgZYjZalYd� Yf\�

af[dm\]�af[j]Yk]\�Yhh]lal])�af[j]Yk]\�oYl]j�[gfkmehlagf)�af[j]Yk]\�mjafYlagf)�d]l`Yj_q�Yf\�

Y�ogZZdq�_Yal+�O`]k]�ka\]�]^^][lk�lqha[Yddq�\aeafak`�gj�j]kgdn]�Y^l]j�Y�^]o�o]]ck�Yk�l`]�\g_�

Y\Yhlk�lg�l`]�e]\a[Ylagf+�<fgl`]j�mf[geegf�ka\]�]^^][l�g^�F=j� ak�Yf� al[`q�kcaf� jYk`�l`Yl�
mkmYddq�j]khgf\k�lg�e]\a[Yd� lj]Yle]fl�gj�_g]k�YoYq�Y^l]j�klghhaf_� l`]�\jm_+� =]`YnagjYd�
[`Yf_]k�km[`�Yk�`qh]jY[lanalq�Yf\�Y__j]kkagf�Yj]�mfmkmYa�Zml�[Yf�g[[mj+�<�egj]�[geegf�

ka\]� ]^^][lk� g^�F=j� l`]jYhq� ak� ngealaf_+� O`ak� ak� _]f]jYddq�l`gm_`l�lg� Z]� \m]� lg� klgeY[`�

ajjalYlagf�^jge�l`]�kYdl�[gfl]fl�g^�l`]�\jm_+�O`]�jakc�g^�ngealaf_�[Yf�Z]�\aeafak`]\�Zq�_anaf_�

l`]�F=j�Y^l]j�Y�e]Yd� Yf\�_anaf_� l`]�\jm_� loa[]�\Yadq�afkl]Y\�g^�gf[]�\Yadq+� Cgo]n]j)� l`]�

[Ymk]� g^� l`]� ngealaf_� ak� fgl� o]dd� mf\]jklgg\� Yf\� Df� jYj]� [Yk]k� ngealaf_� ea_`l� Z]�

Ykkg[aYl]\�oal`�hYf[j]Ylalak�%af^dYeeYlagf�g^�l`]�hYf[j]Yk&+� KYf[j]Ylalak�[Yf�Z]�Y�k]jagmk�

Yf\�]n]f�kge]lae]k�̂ YlYd�[gf\alagf+�F=j�_an]f�af�[geZafYlagf�oal`�h`]fgZYjZalYa�`Yk�Z]]f�

Ykkg[aYl]\�oal`�Y�hgkkaZd]�af[j]Yk]\�jakc�g^�hYf[j]Ylalak+�Cgo]n]j)�l`]j]�ak�fg�]na\]f[]�Yl�
l`ak�lae]�lg�km__]kl�l`Yl�F=j�Ydgf]�af[j]Yk]k�l`]�jakc�g^�hYf[j]Ylalak+

NOP?T�KMJOJ>JG
O`]�klm\q�hjglg[gd�ak�n]jq�kaehd]+�Sgmj�n]l]jafYjaYf�oadd�]pYeaf]�qgmj�h]l�Yf\�\jYo�

Zagg\�kYehd]k�lg\Yq�%Z]^gj]�klYjlaf_�l`]�Yfla[gfnmdkYfl�\jm_&�lg�Z]�kmj]�qgmj�h]l�ak�`]Ydl`q�

Yf\�lg�jmd]�gml�gl`]j�[Ymk]k�g^�k]armj]k+�<^l]j�l`]�]pYeafYlagf)�qgmj�h]l�oadd�Z]�Ykka_f]\�

lg� Y�lj]Yle]fl�_jgmh� %F=j�gj�h`tfgZYjZalYd&+� =gl`�\jm_k�Yj]�[gfka\]j]\� YhhjghjaYl]�^ajkl�
[`ga[]k�^gj�l`]�lj]Yle]fl�g^�]haa]hkq+� D\]Yddq)�hYla]flk�Yj]�jYf\gedq�Ykka_f]\�lg�gf]�g^�l`]�

log� lj]Yle]fl� _jgmhk� lg� eafaear]� ZaYk� Yf\� ]fkmj]� ]imYd� fmeZ]jk� g^� hYla]flk� af� ]Y[`�

_jgmh+�Cgo]n]j)�o]�j]Ydar]�l`Yl�kge]�gof]jk�gj�n]l]jafYjaYfk�eYq�hj]^]j�gja]�\jm_�gn]j�
l`]�gl`]j+�O`]j]^gj])�o]�Yj]�g^^]jaf_� l`]�^gddgoaf_�log�ghlagfk7

%.&� R]�]f[gmjY_]�n]l]jafYjaYfk�Yf\�gof]jk�lg�Yddgo�l`]aj�\g_�lg�Z]�jYf\gedq�Ykka_f]\�lg�

Y� lj]Yle]fl� _jgmh+� D^� qgm� Yf\� qgmj� n]l]jafYjaYf� Y_j]]� lg� jYf\ge� Ykka_fe]fl)� nb _ �
[hnc]ihpofm[hn�̂ loa �̀ il�siol�j_n�qcff�\_�jlipc^_^�`l__ �̀ il�nb_ �^ol[ncih�i`�nb _ �ih_)s_[l�
mno^s*� MYf\gearYlagf� g^� hYla]flk� oaad� ka_fa^a[Yfldq� aehjgn]� l`]� Yegmfl� g^� af^gjeYlagf�

_Yaf]\�^jge�l`ak�klm\q�Yf\�klj]f_l`]f�l`]�nYda\alq�g^�klm\q�j]kmdlk+
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%/&� Agj�l`gk]�gof]jk�Yf\�n]l]jafYjaYfk�o`g�`Yn]�Y�hj]^]j]f[]�^gj�Y� hYjla[mdYj�\jm_)� l`]�

gof]j� Yf\� n]l]jafYjaYf� [Yf� [`ggk]� o`a[`� \jm_� %F=j� gj� h`tfgZYjZalYd&� l`]q� oak`� lg�

hj]k[jaZ]� ^gj� l`]� hYla]fl+� Cgo]n]j)� af� [Yk]k�o`]j]� l`]� kh][a^a[� \jm_� ak� k]d][l]\� Zq� l`]�

n]l]jafYjaYf,gof]j)� l`]�gof]j�ak� j]khgfkaZd]�^gj�\jm_�[gklk�\mjaf_� l`]�klm\q+

R]�ogmd\� dac]�qgm� lg�eYaflYaf� Yf� af^gjeYd�bgmjfYd� \]k[jaZaf_� qgmj�h]l{k� k]armj]k�

Z]^gj]�Yf\�\mjaf_�l`]�klm\q)�Yf\�Yfq�[`Yf_]k)� aehjgn]e]flk)�gj�hjgZd]ek�l`Yl�qgmj�h]l�
\]n]dghk�\mjaf_�l`]�klm\q�h]jag\� %a+]+)� [`Yf_]k� af�Yllalm\])�Yhh]lal])�oYl]j�[gfkmehlagf)�
Yf\�Yfq�ngealaf_)�Z]`YnagjYd�[`Yf_]k)�kcaf�hjgZd]ek)�]l[&+�<l�]Y[`�j][`][c))�qgm�oadd�mk]�

af^gjeYlagf�^jge�l`]�bgmjfYd�lg�[gehd]l]�Y�Zja]^�.*hY_]�im]klagffYaj])�kg�hd]Yk]�Zjaf_�qgmj�
bgmjfYd�oal`�qgm�lg�]Y[`�j][`][c+�R]�oadd�[gdd][l�l`]�bgmjfYdk�Yl�l`]�]f\�g^�l`]�klm\q+

<l�. )1 �Yf\�./�egfl`k�Y^l]j�l`]�klYjl�g^�l`]�Yfla[gfnmdkYfl�\jm_)�qgmj�n]l]jafYjaYf�

oadd� j]*]pYeaf]�qgmj�h]l�Yf\� gZlYaf� Zdgg\� kYehd]k�lg�e]Ykmj]� Zdgg\�\jm_� d]n]dk� Yf\� lg�

[`][c�^gj�ka\]�]^^][lk�gj�hjgZd]ek�l`Yl�ea_`l�Z]�Ykkg[aYl]\�oal`�l`]�\jm_+�O`ak�ak�jgmlaf]dq�

j][gee]f\]\�^gj�Ydd�\g_k�j][]anaf_�Yfla[gfnmdkYfl�\jm_k)�kg�fg�Y\\alagfYd�gj�mff][]kkYjq�

Zdgg\�kYehd]k�oadd�Z]�f]]\]\�^gj�l`ak�klm\q+�O`]�klm\q�oadd�kaehdq�j][gj\�Yf\�[gehad]�l`]k]�

l]kl�j]kmdlk�^jge�Ydd�\g_k�af�l`]�klm\q+�O]kl�j]kmdlk�oadd�Z]�j]hgjl]\�ZY[c�lg�qgmj�n]l]jafYjaYf�

aee]\aYl]dq�kg�`]� gj�k`]�[Yf� afalaYl]�Yfq�f][]kkYjq�[`Yf_]k� af� qgmj�h]l{k� l`]jYhq�Yf\�

hjgna\]�l`]�Z]kl�[Yj]�hgkkaZd]�̂ gj�qgmj�h]l+�D^�qgmj�h]l�Z][ge]k�add�Yl�Yfq�lae]�\mjaf_�l`]�

klm\q)� [gflY[l�qgmj�n]l]jafYjaYf� aee]\aYl]aq+�Sgmj�n]l]jafYjaYf�oadd�oYfl�lg�]pYeaf]�

qgmj�h]l� Yf\� eYq�oak`� lg� h]j^gje� Y\\alagfYd� \aY_fgkla[�l]klk+� D^� addf]kk� ak� l`gm_`l� lg� Z]�

Ykkg[aYl]\�oal`�l`]�Yfla[gfnmdkYfl�\jm_)� l`]�klm\q�oadd�`]dh�hYq�^gj�l`]k]�Y\\alagfYd�l]klk+�
R]�Yj]�]kh][aYddq�afl]j]kl]\� af�l`]�[Ymk]�g^�ngealaf_�af�Yfq�\g_k�j][]anaf_�]al`]j�F=j�
gj�h`tfgZYjZalYd)�kg�Z]�kmj]�lg�[gflY[l�qgmj�n]l]jafYjaYf� a^�qgmj�h]l�`Yk�Yfq�ngealaf_+

=@I@ADON�KMJQD?@?�=S�OC@�NOP?S
R`ad]�qgm�oadd�hYq�qgmj�n]l]jafYjaYf�Yk�mkmYd�^gj�l`]�lg\Yq{k�g^^a[]�nakal)�l`]�klm\q�oadd�

hYq� ^gj� Ydd� g^� lg\Yq{k� dYZgjYlgjq� l]klk� Yk� R]dd� Yk� hYq� ^gj� ^gddgo*mh� g^^a[]� nakalk)� Zdgg\�

[gdd][lagfk)�Yf\� dYZgjYlgjq�l]klk�Yl�. ) 1b�Yf\� ./�egfl`k+�=q�hYjla[ahYlaf_� af�l`ak�klm\q'�
qgm�oadd� j][]an]�gn]j�"2--�ogjl`�g^�\aY_fgkla[�l]klk�Yf\�k]jna[]k�^j]]�g^�[`Yj_])�Ydd�
hYa\� ^gj� Zq� l`]� klm\q+� <\\alagfYddq)� a^� qgmj� h]l� ak� jYf\gedq� Ykka_f]\� lg� gf]� g^� l`]�

lj]Yle]fl�_jgmhk)� l`]�klm\q�oadd�hYq�^gj�qgmj�h]l{k�Yfla[gfnmdkYfl�\jm_�\mjaf_�l`]�klm\q+
D^�qgmj�h]l�k`gok�]na\]f[]�g^�ka\]�]^^][lk�\m]�lg�l`]�Yfla[gfnmdkYfl�\jm_k)�l`]�klm\q�

oadd�hYq�̂ gj�Y\\alagfYd�]pYeafYlagfk�Yf\�\aY_fgkla[�l]klk�kg�l`Yll`]�Z]kl�hgkkaZd]�lj]Yle]fl�
[Yf�Z]�hjgna\]\+�Hgkl�g^�l`]k]�l]klk�[Yf�Z]�\gf]�Zq�qgmj�j]_mdYj�n]l]jafYjaYf)� Zml�kge]�

ea_`l�Z]kl�Z]�\gf]�l`jgm_`�j]^]jjYd�lg�l`]�<ldYfla[�Q]l]jafYjq�>gdd]_]�a^�qgm�kg�[`gk]+�Sgm�

eYq�\][daf]� Yfq� l]kl�qgm�oak`+� R`ad]� l`]� klm\q)�oadd� hYq� ^gj�Y\\alagfYd� \aY_fgkla[� l]klk)�
hYqe]fl�^gj�Yfq�lj]Yle]flk�f][]kkYjq�^gj�qgmj�h]l{k�addf]kk�oadd�Z]�qgmj�j]khgfkaZadalq+� D^�
qgmj�h]l�`Yk�\a^^a[mdla]k�oal`�l`]�afalaYd�Yfla[gfnmdkYfl�\jm_)�qgmj�n]l]jafYjaYf�eYq�[`gk]�lg�

Ydl]j�l`]�\jm_�\gk]�gj�koal[`�lg�Y�\a^^]j]fl�\jm_�Yk�f][]kkYjq�lg�Z]kl�[Yj]�^gj�qgmj�h]l+�Sgm�

eYq�oal`\jYo�qgmj�h]l�^jge�l`]�klm\q�Yl�Yfq�lae]+
=q�hYjla[ahYlaf_�af�l`ak�klm\q)�qgm�oadd�]fkmj]�l`Yl�qgmj�h]l�j][]an]k�l`]�Z]kl�hgkkaZd]�

[Yj]� ^gj� ]had]hkq+� <\\alagfYddq)� l`]� af^gjeYlagf� _Yaf]\� ^jge� l`ak� klm\q�oadd� aehjgn]� l`]�

lj]Yle]fl�g^�Ydd�]had]hla[�\g_k�Zq�aehjgnaf_�gmj�mf\]jklYf\af_�g^�l`]�log�egkl�ajfhgjlYfl�
Yfla[gfnmdkYfl�\jm_k�af�\g_k+� D^�qgm�`Yn]�Yfq�im]klagfk)�hd]Yk]�[gflY[l�qgmj�n]l]jafYjaYf�

gj�[Ydd�?j+�>qfl`aY�BYkcadd)�<ldYfla[�Q]l]jafYjq�>gdd]_])�6-/*233*-561+�O`ak�klm\q�ak�^mf\]\�

Zq�l`]�Naj�EYe]k�?mff�<faeYd�R]d^Yj]�>]fl]j�Yf\�l`]�<ldYfla[�Q]l]jafYjq�>gdd]_]+�v

.0.

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



;JJ?H>CQ�?*�;MF;HMC=�O?M?KCH;KR�=IFF?A?�>C;AHILMC=�L?KOC=?L�

F;<IK;MIKR�K?@?K?H=?�CHM?KO;FL

<^dX]Zb^XVa�OVg^VWaZ ;O=�KZ[ZgZcXZ�CciZgkVa
LdY^jb -00�)-2.�bbda+F

JdiVhh^jb /*2�)�2*,�bbda+F
=]adg^YZ -,2)-.2 �bbda+F
=VaX^jb .*.0�)� /*,0�bbda+F

J]dhe]dgjh , *4. )- *43 �bbda+F
NgZV / *, ) �-,*1�bbda+F

=gZVi^c^cZ / / )--/ � ebda+F
AajXdhZ /*/�)1 *2 �bbda+F

=]daZhiZgda .*1�) �3*,�bbda+F
MdiVa�W^a^gjW^c , )- 3 �ebda+F

;bnaVhZ /,,)-0,, �N+F
;a`Va^cZ ./�) �43�N+F

e]dhe]ViVhZ
=gZVi^cZ�`^cVhZ , )/ , , �N+F

;heVgiViZ . , )1 , �N+F
Vb^cdigVch[ZgVhZ

;aVc^cZ�Vb^cdigVch[ZgVhZ 1 )2 5 �N+F
AVbbV)\ajiVbna , ) 4 �N+F
igVcheZei^YVhZ
MdiVa�egdiZ^c 1 - )3 . \ +F
;aWjb^c . . ) / 4 � a + G

;aWjb^c6AadWja^c�gVi^d , *2 )- *1
F^eVhZ /, )1 2 , �N+F
LdgWViZ . ) . , �N+F

YZ]nYgd\ZcVhZ

-/.

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*



=dbeaZiZ�<addY�=djci�OVg^VWaZ ;O=�KZ[ZgZcXZ�CciZgkVa

P<=T 2*,)-3*-�maIT+?

K<=� #� * L*1)4*1�Q�-,#�+F

BA< -.,)-4,�\+F
BIM ,*/3),*11�F+F

GIO 2,)33�[a

G=B= /.,)/2,�\+F

L?AL /*2)--*1�Q� -,�+F

?IL ,*,-)-*.1�Q� -,!
FRGJB -*,)0 *4m-,!

GIHI ,*-1)-*/1m-,!

JF;M?F?ML .,,)5,,�S� -,!

-//

KZegdYjXZY �l^i]� eZgb ^hh^dc� d[�i]Z� Xdeng^\]i� dlcZg*� @jgi]Zg� gZegdYjXi^dc� egd]^W^iZY�l^i]dji� eZgb ^hh^dc*


