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����n©̄ ǟ¬�n³��n���������n���������n�� �����n��n���n�������n����n�����������n

�������n����n�������n��������n�����n�n��������n������������n��� ���n���������n

�����n���n���������n��������n�n��n±��n���n��n����n¥§̈©̈¬�n���n�¡������n��� n����n

���n����������n��n������n ��n������n��n�n��������n����������n�������n���������n

 ���n���n���������n������n���n����n���n������n���n���������n������n���n�� ��n���n

���£�����n��n��������n������������n ���n���������n��n����n��n����n���n���n����n���n

�����������n���������n

n

�	p��uw�n�����������������n������n����n��n���������n�¡������n��n����������n

���������n ���n���������n���������n��n�������n��n�����������n��n���n����n

�����������n����n�����������n��n��������n ���n������n������n���n����n��²���n��n

����n���n�����n��n�������n�����n��n���n�����n��n��n���n���n���n�����������n��n�n

��������n���������n��������n���n��n����n������n������n��n�����������n�����n

���������n¥y���������n§̈©§°næ�����n¦n}�����n©̄¯̈¬�n��n ���n��n����n�����n��n����n

��n�����n������������n�������n���n�� ����n�������������n¶���n�������n�������n

������n���n�������n�����������n�������n����n�������������n��n���������n������n��n

������n��n�����������n�����n��������n ���n������n���n�� n������n�����n³ �n

�������n�������n���������n�n��������n�������������n����������n����n ��������n������n



©mn
o

����n��n�������n�����n ����nå����ny����n���næ������n¥§̈©́¬n�����n����n�����n ���n

����n������n�������n���n����n��²���n��n��������n���n��n����n����n�������n���n

������n���������n|���n�������n�������n����n�����n��������n�������n�����n��n���n��n

���n����n����n����������n ���n�������n������n������n���n����n�����n��������n��n

 ��²���n�������n ����n����n����n����n��n��������n��n����������n����n���n����n����n

�n������n�����������n����n��n����n����n����n��n������n�����n���������n�����n¥�������n

���������n¦nzë|����n§̈©©°n������n��n����n§̈ §̈¬�n±�������n�n������n��n�����n

�������n�����n��n�����������n������������n��� ���n���n� �n��������n ���n����n

�������n���������n����n������n��n���n���n��n�������n��������n������n��n�������

�����n����������n ���n�n������n�����������n������n¥��næ�����n�����n¶������n¦n

�������n§̈ µ̈°nz�²����nå��²������n|������ny�����n¦n�������n©̄ «̄¬�w

n

�u	�uvw}���n��n����n�����������n����n�����������n����n���������n��n��²��n

����n��n����n�����n��n ����n����n��n���n¥¶������n¦n®�������n§̈ ª̈¬�n���n

����������n��� �n�n�����������n���������������n������������n��� ���n������n���n

���������n����������n ���n����n�n�� n�������n����������n���n�¡�������n��n�n

�����������n������������n���n����������n����n���£����n���������n���n����n��²���n��n

��n�������n�n������n������������n ��²n��n�������n���n����²�����n¥§̈©µ¬n�����n

����n��n��������n�����n��n����n���n�����������n���n���������������n�������n

���������n��n���n����������n���������n��n ���n��n��n���n������������n��� ���n

���������n���n���n��������n��������n��n������n��n�����������n���n�����n

������������n����n���������n��n���n�n������n�������n���n��n��n��������n��n�n���n��n

���������n�������²�n¥����n���n���������n���n����������n�������n����n���n



©µn
o

������������n ����n��n���n����������n�����¬�n ����n���n���������n�������n���n��n

���������n���������n��������n ����n�������n����n���n�����n �����n ����n���n

����n��n��²�n��������������n���n���n����n�������n���²n��n����������n��n��n���n

��������ô���������n�������n��n�������n���n��nz����n���n¶�������n¥§̈΅¬�n
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QNÛc)ZYRMJK)ZIIRqNIqZIIR)PMVMNV))_vQRJVNXZW)̀abmx)vQRJVNXZW)HX)BIYR)�XJVQJ)g)
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2

+yzz~/z0|/�)9J)NOQ)MJNQRPQJNMIJV)YVMJK)UISSMNSQJNW)MJZMPMZYXHV)UISSMN)

NI)TRIZYUQ)X)UQRNXMJ)[QOXPMIR)IR)RQXUO)X)UQRNXMJ)KIXĤ)8OMV)NQUOJMsYQ)MV)[QHMQPQZ)
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UIJNXSMJXNMIĴ)8OQ)YVQ)Ie)PIHYJNQQRVW)OILQPQRW)ZMZ)JIN)IYNTQReIRS)XJINOQR)

MJNQRPQJNMIJW)M̂Q̂W)NOQ)MJNRIZYUNMIJ)Ie)JQL)UIHIRQZ)[MJV)NI)UISSYJXH)LXVNQ)

UIHHQUNMIJ)TIMJNV̂)jMJXHH]W)7XZZIkW)AIRXJW)EMHHMXSV)XJZ)GYV)_̀abbc)MJPQVNMKXNQZ)

NOQ)QeeQUN)Ie)XJ)QZYUXNMIJXH)VUOIIHq[XVQZ)UXSTXMKJ)MJ)LOMUO)UOMHZRQJ)XUNQZ)XV)

VIUMXH)SIZQHV)NI)MSTRIPQ)NOQMR)TXRQJNV�)RQU]UHMJK)[QOXPMIRx)NOQ)MJNQRPQJNMIJ)LXV)

QeeQUNMPQ)MJ)MJURQXVMJK)[INO)TXRNMUMTXNMIJ)RXNQ)XJZ)NOQ)XSIYJN)Ie)RQU]UHX[HQV)

UIHHQUNQZW)XV)LQHH)XV)UOMHZRQJ�V)XJZ)eXSMHMQV�)\JILHQZKQ)Ie)RQU]UHMJK)TRIUQZYRQV̂)

9N)VQQSV)NOYV)TIVVM[HQ)NOXN)UOMHZRQJ)SX])XUN)XV)X)UXNXH]VN)eIR)NOQ)UOXJKQ)Ie)NOQMR)



hm)
*

TXRQJNV�)RQU]UHMJK)[QOXPMIRW)[])SQXJV)Ie)NX\MJK)OISQ)eRIS)VUOIIH)RQU]UHMJKq

RQHXNQZ)SQVVXKQV)XJZ)\JILHQZKQ)_>UINN)QN)XĤW)̀abhĉ)
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_(hn)B9)Ë̂amW)̂bmÌW)Ç)Æ)̀aWr̀â(hĉ)8OQ)MSTXUN)Ie)NOQ)TY[HMUXNMIJ)[MXV)LXV)NOYV)

SIZQRXNQ)_M̂Q̂W)MJUHYZMJK)MJ)NOQ)SQNXqXJXH]VMV)SIRQ)VNYZMQV)RQTIRNMJK)

MJNQRPQJNMIJV)LMNO)JIJqVMKJMeMUXJN)RQVYHNVW)NOQ)QVNMSXNQZ)QeeQUN)VMoQ)LIYHZ)HILQR)

eRIS)X)VSXHHqNIqSQZMYS)NI)X)VSXHH)IJQĉ)5IVQJNOXH�V)eXMHqVXeQ)Ê)MJZMUXNQZW)
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ZgjXWl_1]o_ZX1X_ViVbZ[\1m_oalZWXP1Coc̀D1]o_1kZX̀]1Wk1]o_1X_̀_aXVo1sc_̀]ZW[̀1]oa]1

]oZ̀1]o_̀Z̀1aZg 1̀]W1X_̀jW[Y1Z̀t1

1

9uv:w:xyz{y:|}~:�y~:����:{�����:��}�z��:~}}�}�:|��:z���}�|�z�~:�|��:

�y|�:{|�:���~}�z�~:�y~:~��~{�z�~�~��:��:y���~y���:}~{�{�z��:�~y|�z�}�::

1



../1
2

<[1WXY_X1]W1aYYX_̀ 1̀]oZ̀1sc_̀]ZW[1a[Y1\aZ[1a1Y__j_X1c[Y_X̀]a[YZ[\1Wk1
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Co_1kZX̀]1̀]a\_1Wk1]o_1a[abìZ̀1VW[̀Z̀]_Y1Z[1_�agZ[Z[\1qo_]o_X1Z]1qà1
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1

ÉQAWX_1h[Wqb_Y\_amb_1]oa[1J@?MS1B1

X_\aXYZ[\1X_ViVbZ[\1jXWV_̀ D̀1mc]1

Wk]_[1̀]Zbb1̀h_j]ZV1amWc]1Z]P1

1

J
@
?
M
S
1T
1

�P1JWWY1

5�~t1O/1�1ÇO1

8��{|�z��:�~�~�t1c[Zl_X̀Z]i1Y_\X__1

8������~��:��|���t1_gjbWi_YD1

c[_gjbWi_Y1

Å~����z��:��:~��z}���~��|�:�}����t1

W[_1Z[1̀Z�1m_bW[\̀1W[1al_Xa\_1

1

ÉQAW]Zla]_Y1]W1X_ViVb_1]W1jXW]_V]1

_[lZXW[g_[]D1]W1YW1W[_ǹ1VZlZV1Yc]i1
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Va]_\WXZ_̀t1¾|À1���}:{|���}~D1[ag_bi1X_ViVbamb_1ga]_XZab̀1aX_1[W]1X_VW\[Z�_Y1à1
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Z̀1]o_1Và_1Wk1]o_1]qW1�YZX]i1jXWYcV]̀n1Z[VbcY_Y1Z[1]o_1̀Zgcba]ZW[1]àh1dZP_PD1
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[WXg1]oa]1ZgjẀ_̀1]W1jXWj_Xbi1jX_jaX_1Z]_g 1̀kWX1X_ViVbZ[\1qàoZ[\ÊXZ[̀Z[\1]o_g1
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õýÒP1H1VẀþ1VZ1̀W[W1]a[]_1ab]X_1VẀ_D1aY1_̀_gjZW1ba1VaX]a1sca[YW1jX_[YW1ba1VaX[_1gaVZ[a]aP1<W1[W[1
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.ÌOf1Z̀1[W]1W[bi1a]1]o_1màZ̀1Wk1_jZ̀WY_̀1Wk1jWWX1Vaj]cX_D1mc]1Z]1Z̀1ab̀W1a1̀WcXV_1Wk1
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õK.�ÒfD1kWX1_�agjb_1VWa]_YD1qa�1a[Y1jbà]ZVZ�_Y1jaj_XD1qoZVo1]_[Y_Y1]W1VW[kWc[Y1

j_Wjb_P1<[1aYYZ]ZW[D1]o_i1ajj_aX_Y1]W1m_1VW[kc̀_Y1qZ]o1X_\aXY1]W1]o_1YZkk_X_[]1
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]W1m_1jc]1Z[1]o_1WX\a[ZV1qà]_1W[_PPP1<1g_a[D1]o_X_1aX_1̀W1



.ee1
2

ga[i1YZkk_X_[]1VW[YZ]ZW[̀PPP1Saj_X1Z̀1aV]cabbi1W[_1Wk1]o_1
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jaX]ZVcbaXbi1YZkkc̀_Y1agW[\1j_Wjb_1YZ̀jbaiZ[\1a1bWq_X1b_l_b1Wk1X_ViVbZ[\1

h[Wqb_Y\_1d\XWcj1BfD1mc]1[W]1agW[\1X_̀jW[Y_[]̀1m_bW[\Z[\1]W1\XWcj̀1�1a[Y1TP1

N_VW[YD1_�jZX_YD1c[Wj_[_Y1jaVha\_Y1kWWY1qà1̀Wg_]Zg_̀1WgZ]]_Y1kXWg1̀_jaXa]_1
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jZÕ1agjZ_1Z[1à Ẁbc]WD1b_1]ZjWbW\Z_1̀aXa[[W1abg_[W1c[a1l_[]Z[aP1H1̀c1abVc[_1oaZ1gWb]a1kaVZbZ]�D1

]ZjW1ba1VaX]a1YZ1scaY_X[W1W1ba1VaX]a1YZ1̀]agja[]_D1j_X1VajZXVZP1Nc1ab]X_1VWgZ[VZ1aY1a[YaX_1Z[1VXZ̀ZD1
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Z[1jaX]ZVcbaX1]W1W]o_X1kagZbi1g_gm_X̀1d̀__1Toaj]_X1Ô1kWX1a1Y_̀VXZj]ZW[1Wk1]o_1

kZ\cX_1Wk1]o_1oWc̀_oWbY1�X_ViVbZ[\1_�j_X]nfP1Bb]_X[a]Zl_biD1Wk]_[1j_Wjb_1gaY_1
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[W[1�1VẀþ1kaVZb_1Y_VZY_X_1YWl_1mc]]aXbWD1j_XVoó1abbnZ[]_X[W1̀_gmXa1YZ1abbcgZ[ZWD1_1[W[1̀Z1VajZ̀V_P22
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dmà_Y1W[1]o_1jXZ[VZjb_1]oa]1jaVha\Z[\1Z̀1X_ViVb_YD1mc]1[W]1W]o_X1Z]_g Ë̀1
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Wk1jbà]ZVP1Co_i1YW1[W]1h[Wq1X_\cba]WXi1Z̀̀c_̀1WX1Z[Yc̀]XZab1

X_\cba]ZW[̀D1qoZVo1Wk]_[1\W1a\aZ[̀]1VWggW[1̀_[̀_P1

H�jbaZ[Z[\1]W1Z[YZlZYcab̀1]oa]1]o_i1oal_1[W]1]W1YW1a1]oZ[\1

]oa]1kWX1]o_g1Z̀1bW\ZVabD1Z̀1[W]1_àiP1�_Vac̀_1]o_i1bZ̀]_[1]W1
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àl_̀10Ç�1Wk1_[_X\i1[__Y_Y1]W1jXWYcV_1Z]1̀]aX]Z[\1kXWg1

mac�Z]_P1Í�|�~Ï:�vò.Ç1

1

6ÐùÐt1AZbh1VaX]W[1Z̀1gaY_1Wk1jaj_X1]oa]1Va[1m_1

X_ViVb_Y1]W1Wm]aZ[1[_q1jaj_X1qZ]oWc]1Vc]]Z[\1YWq[1]X__̀P1

Í�~�|�~Ï:�ñò.Ô1

1

KalZ[\1aVVcXa]_1Z[kWXga]ZW[1X_\aXYZ[\1]o_1bZk_1ViVb_1Wk1ga]_XZab̀1a[Y1
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X_̀jW[Y_[]ǹ1�cY\_g_[]1Wk1labc_1qà1YZ̀]WX]_Y1mi1Z[VWXX_V]1Z[kWXga]ZW[1dZP_PD1Z[1

o_X1WjZ[ZW[1̀[aVh1jaVha\_̀1aX_1[W]1X_ViVbamb_fD1mc]1ab̀W1]o_1j_X̀Z̀]_[V_1Wk1]oZ̀1

m_bZ_k1_l_[1Z[1jX_̀_[V_1Wk1VW[]XaXi1Z[kWXga]ZW[1dZP_PD1̀[aVh1jaVha\_̀1aX_1aV]cabbi1

VWbb_V]_Y1kWX1X_ViVbZ[\1Z[1o_X1VWggc[Z]iD1a[Y1̀o_1Z̀1aqaX_1Wk1]oZ̀fP1NZgZbaXbiD1

W]o_X̀1akkZXg_Y1]oa]1]o_i1YW1[W]1X_ViVb_1̀Wg_1jXWYcV]̀1Z[YZVa]_Y1à1X_ViVbamb_̀D1
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[W]1VW[l_[Z_[]1[WX1VẀ]�_kk_V]Zl_D1qZ]o1[_\a]Zl_1VW[̀_sc_[V_̀1kWX1_[lZXW[g_[]1
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qà]_1oal_1m__[1a[abi�_Y1a[Y1Va]_\WXZ�_Y1Z[]W1]qW1gaZ[1]ij_̀D1[ag_bi1jWWX1

Vaj]cX_1dZP_PD1gZ̀̀Z[\1VWbb_V]ZW[1Wk1X_ViVbamb_1jXWYcV]̀f1a[Y1VW[]agZ[a]ZW[1dZP_PD1

Z[Vbc̀ZW[1Wk1[W[�]aX\_]_YÊYZX]i1jXWYcV]̀1Z[1a1V_X]aZ[1X_ViVbZ[\1mZ[fP1Nj_VZkZV1

_XXWX̀1oal_1m__[1]o_[1ZY_[]ZkZ_Y1qZ]o1X_\aXY1]W1YZkk_X_[]1]ij_̀1Wk1ga]_XZab̀1]W1m_1

X_ViVb_YD1Z[1jaX]ZVcbaX1jbà]ZVD1jaj_X1a[Y1WX\a[ZV1qà]_P1<]1_g_X\_Y1kXWg1]o_1

a[abìZ̀1]oa]1qoZb̀]1V_X]aZ[1]ij_̀1Wk1_XXWX̀1aX_1scZ]_1VWggW[1agW[\1j_Wjb_1qZ]o1

_Z]o_X1a1bWq_X1WX1a1oZ\o_X1b_l_b1Wk1h[Wqb_Y\_1amWc]1X_ViVbZ[\D1W]o_X1_XXWX̀D1W[1]o_1

VW[]XaXiD1aX_1gaY_1gWX_1kX_sc_[]bi1mi1j_Wjb_1qZ]o1a1bWq_X1h[Wqb_Y\_P1

<]1oà1m__[1Y_gW[̀]Xa]_Y1ab̀W1]oa]1qo_[1Z[1YWcm]D1j_Wjb_1Y_VZY_1oWq1]W1

YZkk_X_[]Za]_1a1jXWYcV]1mà_Y1W[1]o_ZX1VWggW[1̀_[̀_D1Z[]cZ]ZW[1a[Y1jà]1

_�j_XZ_[V_1qZ]o1̀ZgZbaX1ga]_XZab̀1a[Y1Wm�_V]̀D1Z[̀]_aY1Wk1̀_aXVoZ[\1kWX1̀j_VZkZV1

Z[kWXga]ZW[P1CoZ̀1̀]Xa]_\i1Z̀1c̀_kcb1Z[1WXY_X1]W1o_bj1]o_g1̀j__YZ[\1cj1]o_1jXWV_̀ 1̀

Wk1̀WX]Z[\1qà]_P1KWq_l_XD1Z]1jX_̀_[]̀1ab̀W1̀Wg_1YXaqmaVh̀D1VW[[_V]_Y1Z[1

jaX]ZVcbaX1]W1a[1Z[VX_à_Y1bZh_bZoWWY1Wk1j_X̀Z̀]_[]1̀WX]Z[\1_XXWX̀1Yc_1]W1a1

gZ̀ga]Vo1m_]q__[1]o_1bW\ZV1Wk1]o_1c̀_X̀1dmà_Y1W[1_�j_V]a]ZW[1]oa]1VWbb_V]_Y1

jXWYcV]̀1qWcbY1\_]1X_ViVb_Y1kWX1]o_ZX1ga]_XZabf1a[Y1]oa]1Wk1]o_1qà]_1
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ga[a\_g_[]1̀ì]_g1dmà_Y1W[1]o_1jXZ[VZjb_1]oa]1jaVha\Z[\1Z̀1X_ViVb_YD1mc]1[W]1

W]o_X1Z]_g f̀P1

<[1aYYZ]ZW[D1X_̀jW[̀_̀1]W1]o_1̀cXl_i1oal_1m__[1a[abi�_Y1Z[1WXY_X1]W1

c[Y_X̀]a[Y1qo_]o_X1a[Y1oWq1j_Wjb_1à Z̀\[1a1labc_1]W1qà]_D1_lZY_[VZ[\1]oa]1

X_c̀amZbZ]i1a[Y1X_ViVbamZbZ]i1aX_1VW[̀ZY_X_Y1mi1]o_1ga�WXZ]i1Wk1X_̀jW[Y_[]̀D1

X_\aXYb_̀ 1̀Wk1]o_ZX1b_l_b1Wk1X_ViVbZ[\1h[Wqb_Y\_D1à1]o_1jXZgaXi1X_àW[̀1qoi1

jXWYcV]̀1]W1m_1YZ̀VaXY_Y1X_]aZ[1a1labc_P1Coa]1Z̀D1jXWYcV]̀1]oa]1jX_̀_[]1]o_1

jW]_[]Zab1kWX1m_Z[\1X_c̀_Y1a[Y1ab̀W1X_ViVb_Y1aX_1à ẀVZa]_Y1qZ]o1]o_1oZ\o_̀]1

j_XV_j]ZW[̀1Wk1labc_P1TW[l_X̀_biD1YZkk_X_[V_̀1m_]q__[1\XWcj̀1qZ]o1YZkk_X_[]1

b_l_b̀1Wk1h[Wqb_Y\_1_g_X\_1qZ]o1X_\aXY1]W1gW]Zla]ZW[̀1kWX1[W]1à Z̀\[Z[\1a1

X_̀ZYcab1labc_1]W1qà]_P1<[1jaX]ZVcbaXD1X_̀jW[Y_[]̀1qZ]o1a1oZ\o_X1b_l_b1Wk1

h[Wqb_Y\_1ajj_aX1]W1m_1gWX_1VW[V_X[_Y1amWc]1jWbbc]ZW[1aXZ̀Z[\1kXWg1gà Z̀l_1

jXWYcV]ZW[1Wk1qà]_1kXWg1YZ̀jẀamb_1jXWYcV]̀D1qoZb_1X_̀jW[Y_[]̀1qZ]o1a1bWq_X1

b_l_b1Wk1h[Wqb_Y\_1VW[̀ZY_X1à1a1gWX_1ZgjWX]a[]1X_àW[1]W1�cY\_1a1jXWYcV]1]W1m_1

YZ̀VaXY_Y1à1labc_b_̀ 1̀]o_1kaV]1]oa]1Z]1Z̀1YZX]iP1CoZ̀1_lZY_[V_̀1]oa]1oalZ[\1aVVcXa]_1

Z[kWXga]ZW[1X_\aXYZ[\1]o_1bZk_1ViVb_1Wk1ga]_XZab̀1a[Y1jXWYcV]̀D1à1q_bb1à1]o_ZX1

X_ViVbZ[\ÊX_VWl_XZ[\1jXWV_̀ D̀1Z̀1a1VXcVZab1kaV]WX1Z[1_labca]Z[\1]o_1jXWYcV]1]W1m_1

YZ̀VaXY_Y1à1̀]Zbb1labcamb_D1Z[VX_àZ[\1]oZ̀1qai1]o_1bZh_bZoWWY1Wk1Z]1m_Z[\1X_ViVb_Y1

Z[̀]_aY1Wk1]oXWq[1Z[1]o_1\aXma\_P1
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0FG$HI$JKG$LMNF$OPQOHRGR$HI$JKG$OQGRGFJ$QGRGMQSK$TMR$JH$UMNF$M$VGGOGQ$

PFVGQRJMFVNFU$HI$JKG$LHJNWMJNHFR$JKMJ$XGMV$OGHOXG$JH$VNIIGQGFJNMJG$TMRJG$MJ$KHLGY$

MFRTGQNFU$JH$JKG$JKNQV$HI$JKG$QGRGMQSK$ZPGRJNHFR$JKMJ$SHFRJNJPJG$JKG$IHPFVMJNHF$HI$

JKG$OQGRGFJ$THQ[Y$JKMJ$NRC$

$

,\]-̂-_ àb̀-cde-f̀e-gcbfhdi-f̀cf-jhfakcfe-lehlme-fh-debnbmeo-

-

2F$HQVGQ$JH$MFRTGQ$JKNR$ZPGRJNHFY$JKG$OQGRGFJ$;KMOJGQ$MFMXpqGR$OMQJ$HI$JKG$

GLONQNSMX$VMJM$UMJKGQGV$TNJKNF$JKG$INGXV$RJPVp$r6JPVp$stY$VPQNFU$TKNSK$

QGROHFVGFJR$TGQG$MR[GV$JH$QGIXGSJ$HF$JKGNQ$OGQRHFMX$QGMRHFR$JH$QGSpSXG=$

1KG$LMuHQNJp$HI$JKGL$SNJGV$MR$M$OQNLMQp$LHJNWMJNHF$JKG$VGRNQG$JH$SHFJQNvPJG$

OQGRGQWNFU$JKG$GFWNQHFLGFJY$NF$HQVGQ$JH$KMWG$M$vGJJGQ$OXMSG$JH$XNWG$FHT$MFV$NF$JKG$

IPJPQG=$@GSpSXNFU$NR$RGGF$NFVGGV$MR$MF$GIIGSJNWG$LGMFR$JH$MWHNV$OHXXPJNHF$

UGFGQMJGV$vp$PFVNIIGQGFJNMJGV$TMRJG$GFVNFU$PO$NF$XMFVINXXR$HQ$vp$NJR$MXJGQFMJNWG$

JQGMJLGFJ$JKQHPUK$NFSNFGQMJNHF=$wKNXG$FPLGQHPR$QGROHFVGFJR$KNUKXNUKJGV$JKG$
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NLOHQJMFSG$HI$QGSpSXNFU$IHQ$GFWNQHFLGFJ$NF$UGFGQMX$JGQLRY$M$IGT$HI$JKGL$RPSK$MR$

4QUNM$xyz{|Y$?XGFM$xy!"|Y$4VQNMFH$xy!}|$MFV$?XNRMvGJJM$xyss|$G~OXMNFGV$JKMJ$JKGNQ$

LHJNWMJNHF$JH$QGSpSXG$TMR$SHFFGSJGV$JH$JKG$VGRNQG$HI$LMNFJMNFNFU$JNVNFGRR$MFV$

SXGMFXNFGRR$NF$JKG$XHSMX$GFWNQHFLGFJ$RPQQHPFVNFU$JKGL=$

0JKGQ$QGROHFVGFJR$SNJGV$MR$M$LHJNWMJNHF$JH$QGSpSXG$JKG$MVWMFJMUGR$HIIGQGV$

vp$QGSpSXNFU$NF$JGQLR$HI$JKG$OHRRNvNXNJp$JH$MWHNV$TMRJNFU$QGRHPQSGRY$QGPRG$G~NRJNFU$

LMJGQNMXR$MFV$RMWG$GFGQUp$MFV$LHFGp=$DHQGFqH$LMVG$JKGRG$MQUPLGFJR$SXGMQ$

VGRSQNvNFU$KNR$OGQRHFMX$QGMRHFR$IHQ$QGSpSXNFUC$$

-

�hde��hC$@GSpSXNFU$NR$WGQp$PRGIPXY$vGSMPRG$NJ$MXXHTR$

QGJQNGWNFU$LMJGQNMXR$JKMJ$THPXV$HJKGQTNRG$GFV$PO$JH$

XMFVINXXY$NFSQGMRNFU$JKG$KGMO$HI$QPvvNRK$MFV$OHXXPJNFU$JKG$

MQGM=$2J$MXRH$MXXHTR$MF$GSHFHLNS$RMWNFUY$RNFSG$JKG$QGSHWGQGV$

LMJGQNMXR$SMF$vG$PRGV$MR$RGSHFVMQp$QMT$LMJGQNMXR=$�'��-�-

jcme�-���-bmed��!-

$

5HJMvXpY$JKG$FMQQMJNWGR$HI$QGROHFVGFJR$GWNVGFSGV$JKMJ$GFWNQHFLGFJMX$

SHFSGQF$NR$FHJ$LGFJNHFGV$MR$M$OQNLMQp$QGMRHF$JH$QGSpSXG$VPG$JH$M$RJQHFU$GSHXHUNSMX$

NVGHXHUpY$vPJ$NFRJGMVY$MR$FHJGV$MXRH$vp$/GFGRGR$rszz�tY$vGSMPRG$GFWNQHFLGFJ$MFV$

GFWNQHFLGFJMX$VNRSHPQRGR$KMWG$vGSHLG$�M$RHXNV$OMQJ$HI$HPQ$SHFJGLOHQMQp$

SPXJPQGY$N=G=$M$QHPJNFG$TNJKHPJ$MFp$QMVNSMX$SHFFHJMJNHFR�$rO=${{�t=$@GOQGRGFJMJNHFR$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
!$�hde��hC$�$PJNXNRRNLH$QNSNSXMQGY$OGQSK�$RN$QGSPOGQMFH$JPJJN$N$LMJGQNMXN$SKG$MXJQNLGFJN$MFVQGvvGQH$

NF$VNRSMQNSMY$MPLGFJMFVH$NX$SPLPXH$VN$QNINPJN$NFVNIIGQGFqNMJN$G$NFZPNFMFVH$NX$JGQQNJHQNH=$2FHXJQG$

OGQLGJJG$PF$QNROMQLNH$GSHFHLNSHY$NF$ZPMFJH$N$LMJGQNMXN$VN$QGSPOGQH$OHRRHFH$GRRGQG$PJNXNqqMJN$

SHLG$LMJGQNM$OQNLM$RGSHFVMQNM=$
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HI$GFWNQHFLGFJ$MR$WNSJNL$HI$LMRRNWG$G~OXHNJMJNHF$MFV$SHFJMLNFMJNHF$MQG$SHLLHF$

vp$LMRR$LGVNM$MFV$HJKGQ$NFIHQLMJNWG$RHPQSGR$ryMT[NFRY$szz{tY$MR$TGXX$MR$JKG$

VNRSPRRNHF$HI$JKG$OHJGFJNMX$VMLMUGR$IHQ$KPLMF$KGMXJK$MFV$TGXX�vGNFU$VGQNWNFU$

IQHL$JKNR$RNJPMJNHF=$1KNR$NR$OQHvMvXp$JKG$QGMRHF$TKp$QGROHFVGFJR$MOOGMQGV$JH$vG$

SHFSGQFGV$MvHPJ$JKGRG$NRRPGR=$1KG$PFVGQXpNFU$WMXPG$GLGQUNFU$IQHL$NFJGQWNGTR$

RGGLR$JH$vG$NFVGGV$GFWNQHFLGFJMX$uPRJNSG$rFMLGXpY$JKG$VGRNQG$JH$OQHJGSJ$JKG$QNUKJR$

HI$MXX$OGHOXG$JH$SXGMF$GFWNQHFLGFJY$MNQY$TMJGQY$GJS=Y$OPQRPGV$JKQHPUK$SHXXGSJNWG$

MSJNHFR$RPSK$MR$QGSpSXNFUtY$QMJKGQ$JKMF$SHFSGQF$IHQ$JKG$GFWNQHFLGFJ$IHQ$NJR$HTF$

RM[G=$1KGRG$OHNFJR$TGQG$SXMQNINGV$vp$ENHWMFFN$MFV$KNR$TNIGY$M$LNVVXG�MUGV$SHPOXG$

NF$JKGNQ$XMJG$RN~JNGRC$

$

�ahkc��aC$@GSpSXNFU$NR$SGQJMNFXp$NLOHQJMFJY$RNFSG$NJ$

MXXHTR$JH$QGVPSG$OHXXPJNHF$MFV$JH$QGSHWGQ$QMT$LMJGQNMXR=$

1KNR$NR$JKG$GRRGFJNMX$QGMRHF$IHQ$QGSpSXNFU=$wG$SMQG$MvHPJ$JKG$

GFWNQHFLGFJY$vPJ$NJ$NR$FHJ$M$LMJJGQ$HI$vGNFU$

GFWNQHFLGFJMXNRJR$�$TG$MQG$���$GFWNQHFLGFJMXNRJR$�$JKG$

LMJJGQ$NR$JKMJ$TG$MQG$SHFSGQFGV$IHQ$IPJPQG$UGFGQMJNHFR=$0FG$

THFVGQRC$SHFJNFPNFU$JKNR$TMpY$TKMJ$TNXX$TG$XGMWG$JH$JKHRG$

SHLNFU$MIJGQ$PRY$JH$IPJPQG$UGFGQMJNHFR�$x===|$1KGQG$NR$MXQGMVp$

JKG$OXMF$JH$UH$JH$JKG$/HHF$HQ$JH$/MQR$JH$RMWG$M$OMQJ$HI$

KPLMFNJp=$1KG$?MQJKY$NF$JKGRG$SHFVNJNHFRY$2$VH$FHJ$[FHT===$

JKG$HqHFG$KHXGY$OHXXPJGV$TMJGQY$KpVQHSMQvHFR===$JKGQG$MQG$RH$

LMFp$GWNXRY$JKMJ$XNRJNFU$JKGL$THPXV$vG$JHH$XHFU=-0FG$KMR$JH$

IGGX$QGROHFRNvXG=$AGSMPRG$TG$MQG$OMQJ$HI$M$OXMFGJY$MFV$TG$

RKHPXV$MXX$vG$SHFSGQFGV$JKMJ$TG$SMF$SHFJNFPG$JH$XNWG$HF$JKNR$

OXMFGJ=$
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(�fh�emmc�$BGMKY$TG$KMWG$JH$IGGX$LHQG$QGROHFRNvXG=$

�'��-�-���-jcme�-���-ìhl�eeled�-(��-gejcme�-���-defade��s-

$

1KG$G~SGQOJ$GWNVGFSGR$JTH$NFJGQGRJNFU$MROGSJR=$0F$JKG$HFG$KMFVY$JKG$

TNVGROQGMV$VNIIPRNHF$HI$GFWNQHFLGFJMX$VNRSHPQRGR$MFV$SHFSGQF$MLHFU$vQHMVY$

FHJ$QMVNSMXXp$SHFFHJGVY$RGULGFJR$HI$RHSNGJp$rENHWMFFNY$VPQNFU$JKG$NFJGQWNGTY$KMR$

vGGF$QGRHXPJG$NF$MIINQLNFU$JKMJ$KNR$THQVR$TGQG$FHJ$VNSJMJGV$vp$vGNFU$�MF$

GFWNQHFLGFJMXNRJ�t=$0F$JKG$HJKGQY$JKG$MVKGQGFSG$JH$NVGMXR$HI$GFWNQHFLGFJMX$uPRJNSG$

MFV$OGQRHFMX$QGROHFRNvNXNJp$MR$LGMFR$JH$OQHJGSJ$JKG$GFWNQHFLGFJ$IHQ$IPJPQG$

UGFGQMJNHFR=$1KGRG$QGROHFVGFJR$OGQSGNWGV$NFVGGV$JKG$JMR[$HI$QGSpSXNFU$MR$

NLOHQJMFJ$IHQ$JKGL$RNFSG$JKGp$vGXNGWGV$NJ$NR$M$QGROHFRNvXG$TMp$JH$VH$RHLGJKNFU$

JKMJ$SHFJQNvPJGR$JHTMQV$M$vGJJGQ$GFWNQHFLGFJ=$2F$M$RNLNXMQ$TMpY$MFHJKGQ$

QGROHFVGFJY$�NGJQH$xy!�|Y$MIINQLGV$JKMJ$JKG$QGROHFRNvNXNJp$JH$QGSpSXG$VGQNWGR$IQHL$

JKG$IMSJ$JKMJ$QGSpSXNFU$NR$FHJ$M$OGQRHFMX$JKNFUY$vPJ$HFG$NFWHXWNFU$M$XMQUG$FPLvGQ$

HI$OGHOXG$MFV$JKG$ZPMXNJp$HI$JKGNQ$XNWNFU$SHFVNJNHFR=$:HQ$JKNR$QGMRHFY$GWGQp$RNFUXG$

NFVNWNVPMX$RKHPXV$OQHJGSJ$JKG$GFWNQHFLGFJ$NF$TKNSK$TG$MXX$XNWGY$vp$LGMFR$HI$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
s$�ahkc��aC$:MQG$XM$QMSSHXJM$VNIIGQGFqNMJM$�$RNSPQMLGFJG$NLOHQJMFJG=$�GQSK�$OGQLGJJG$VN$QNVPQQG$

X�NFZPNFMLGFJH$G$NX$QGSPOGQH$VGXXG$LMJGQNG$OQNLG=$?$ZPGRJH$�$NX$LHJNWH$GRRGFqNMXGY$XM$vMRG$OGQ$SPN$

XM$IMSSNMLH=$;N$OQGHSSPONMLH$OGQ$X�MLvNGFJGC$LM$FHF$�$ZPGRJNHFG$VN$GRRGQG$MLvNGFJMXNRJNY$FHN$FHF$

RNMLH$MLvNGFJMXNRJNY$�$SKG$SN$RN$OQGHSSPOM$OGQ$XG$UGFGQMqNHFN$IPJPQG=$9FH$RN$VHLMFVMC$SHFJNFPMFVH$

SHR Y$SHRM$XMRSNMLH$M$SKN$WNGFG$VHOH$VN$FHNY$MXXG$UGFGQMqNHFN$IPJPQG�$x¡|$6JMFFH$UN¢$OGFRMFVH$VN$

MFVMQG$RPXXM$DPFM$H$RP$/MQJG$OGQ$RMXWMQG$PFM$OMQJG$VGXX�PLMFNJ¢=$DM$1GQQMY$NF$ZPGRJG$SHFVNqNHFNY$

FHF$RH$NH===$NX$vPSH$FGXX�HqHFHY$X�MSZPM$NFZPNFMJMY$UXN$NVQHSMQvPQN===$SN$RHFH$JMFJN$VN$ZPGN$LMXN$SKG$

GXGFSMQXN$RMQGvvG$XPFUKNRRNLH=$9FH$VGWG$RGFJNQRN$QGROHFRMvNXG=$�GQSK�$IMSSNMLH$OMQJG$VN$PF$

ONMFGJM$VHWG$VHWQGLLH$GRRGQG$JPJJN$OQGHSSPOMJN$SKG$NF$ZPGRJH$ONMFGJM$RN$OHRRM$WNWGQG$MFSHQM=$

(�fh�emmc�$?K$R Y$vNRHUFM$RGFJNQRN$ON£$QGROHFRMvNXN=%
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QGSpSXNFU$KNR¤KGQ$TMRJG=$/MPQH$G~OXMNFGV$JKG$SHFFGSJNHF$vGJTGGF$QGROHFRNvNXNJpY$

QGSpSXNFU$MFV$GFWNQHFLGFJMX$SMQG$MR$IHXXHTRC$

$

¥c¦dhC$yMWNFU$JKG$SNWNS$MTMQGFGRR$HI$JQpNFU$JH$

QGVPSG$pHPQ$HTF$GFWNQHFLGFJMX$NLOMSJ$MFV$JH$vGKMWG$NF$

JKG$QNUKJ$TMp$IQHL$MF$GFWNQHFLGFJMX$OHNFJ$HI$WNGTY$NF$

RKHQJY$JKMJ$NR$JKG$OHNFJ===$JKNR$NR$JKG$PQUG$JKMJ$OPRKGR$LG$JH$

QGSpSXG=$�'�§-�-jcme�-���-defade��#$

$

2J$RGGLR$JKPR$JKMJ$JKG$VNIIPRNHF$HI$GFWNQHFLGFJMX$VNRSHPQRGR$MFV$SHFSGQF$

MLHFU$OGHOXG$RKMOGV$M$FGT$RHSNMX$NLMUNFMQp$ryMT[NFRY$szz{tY$MSSHQVNFU$JH$

TKNSK$vGNFU$M$�UHHV$SNJNqGF�$NLOXNGR$FHJ$HFXp$JQMVNJNHFMX$rG=U=Y$OHXNJNSMXY$SNWNS$MFV$

RHSNMXt$QGROHFRNvNXNJNGR$MFV$VPJNGRY$vPJ$MXRH$GFWNQHFLGFJMX$HFGR$RPSK$MR$

KHPRGKHXV$QGSpSXNFU=$:HQ$FPLGQHPR$QGROHFVGFJR$QGSpSXNFU$NR$NFVGGV$SHFFGSJGV$JH$

JKG$TNXXNFUFGRR$JH$VH$JKG$QNUKJ$JKNFU$MFV$LM[G$JKGNQ$vNJ$IHQ$JKG$GFWNQHFLGFJY$GWGF$

NI$NJ$LMp$vG$RHLGJNLGR$JQHPvXGRHLG=$

$

&cdmcC$?WGQpHFG$VHGR$KNR$vNJY$MFV$2$VH$LNFG$TNXXNFUXp=$

2$SMFFHJ$GWGF$NLMUNFG$JKQHTNFU$OMOGQ$NF$JKG$HQUMFNS$TMRJG$

vNFY$IHQ$G~MLOXG=$2$VH$FHJ$VH$NJ$HF$OQNFSNOXG=$2$ROHFJMFGHPRXp$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
#$¥c¦dhC$4WGQG$XM$SHRSNGFqM$SNWNSM$VN$SGQSMQG$VN$QNVPQQG$NX$OQHOQNH$NLOMJJH$MLvNGFJMXG$G$VN$

SHLOHQJMQRN$FGXXM$LMFNGQM$SHQQGJJM$VM$PF$OPFJH$VN$WNRJM$MLvNGFJMXGY$NFRHLLMY$GSSH¡$ZPGRJH$�$XH$

RJNLHXH$SKG$LN$RONFUG$M$IMQG$XM$QMSSHXJM$VNIIGQGFqNMJM=$



!"}$
%

VH$NJ$̈©ª«¬«®�̄°Y$JQpNFU$JH$vG$SNWNXY$VHNFU$JKG$QNUKJ$JKNFU$MR$NJ$

RKHPXV$vG$VHFG=$�'�.-�-gejcme�-�±�-ìhl�eeled�"$

$

(�fh�emmcC$2$GMJ$M$LHqqMQGXXMC$2$JM[G$NJY$2$JKQHT$MTMp$

JKG$TMJGQY$QNFRG$JKG$OMS[MUGY$MFV$JPQF$NJ$JH$SHFJQHX$IHQ$

MvRGFSG$HI$LNX[$QGRNVPGR===$1KGRG$MQG$JMR[R$JKMJ$2$KMWG$JH$VH$

NF$LHQGY$MFV$2$SHPXV$RMpC$TKH$SMQGR�$5GWGQJKGXGRRY$2$VH$

JKGLY$vGSMPRG$NJ$NR$QNUKJ$JH$VH$RH=$�'��-�-gejcme�-���-defade��<$

$

�acbhjhC$/MpvG$̈©ª«¬«®�̄°$QGZPNQGR$MJJGFJNHFY$JNLGY$

MFV$NJ$LMp$GWGF$vG$M$XNJJXG$JQHPvXGRHLGY$vGSMPRG$pHP$KMWG$

JH$vPp$VGVNSMJGV$vMURY$pHP$KMWG$JH$vG$SMQGIPX$FHJ$JH$LN~$JKG$

NJGLRY$NI$JKGQG$NR$M$LPXJN�LMJGQNMX$OMS[MUG$pHP$KMWG$JH$

RGOMQMJG$JKG$VNIIGQGFJ$LMJGQNMXR$NF$HQVGQ$JH$VNIIGQGFJNMJG$

GWGQpJKNFU$SHQQGSJXp===$5GWGQJKGXGRRY$NI$JKNR$MXXHTR$M$RMWNFU$

HI$GFGQUp$IHQ$MXXY$2$VH$Lp$vNJ$TNXXNFUXp=$2$JKNF[$JKMJY$RPQGXpY$

JKNR$[NFV$HI$MSJNWNJp$NR$LMQUNFMX$NF$HQVGQ$JH$QGMSK$MF$HOJNLMX$

XGWGX$HI$GFWNQHFLGFJMX$OQHJGSJNHF$MFV$GFGQUp$PRG$

HOJNLNqMJNHF=$yHTGWGQY$NJ$NR$FGSGRRMQp$JH$RJMQJ$RHLGTKGQG=$

�'��-�-jcme�-]]�-cad-fdcggab-bh�fdhmmed�{$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
"$&cdmcC$0UFPFH$IM$PF$OH�$XM$RPM$OMQJGY$G$NH$XM$IMSSNH$WHXGFJNGQN=$5HF$LN$OMRRM$OGQ$XM$LGFJG$VN$

vPJJMQG$FGX$SMRRHFGJJH$VGXX�PLNVH$XM$SMQJMY$MV$GRGLONH=$5HF$XH$IMSSNH$OGQ$OQNFSNONH=$/N$WNGFG$

ROHFJMFGH$IMQXHY$SGQSMQG$VN$GRRGQG$SNWNXGY$VN$IMQG$XM$SHRM$UNPRJM$SHLG$VHWQGvvG$GRRGQG$IMJJM=$
<$(�fh�emmcC$/MFUN$XM$LHqqMQGXXMC$NH$XM$OQGFVHY$vPJJH$WNM$X�MSZPMY$QNRSNMSZPHY$UNQH$XM$SMQJM$SKG$FHF$

SN$RNMFH$QGRNVPN$VN$XMJJG===$?$RHFH$JPJJN$XMWHQN$NF$ON£Y$SKG$NH$OHJQGN$VNQGC$LM$SKN$RG$FG$IQGUM�$/M$XH$

IMSSNH$OGQSK�$�$UNPRJH$IMQXH=%
{$�acbhjhC$/MUMQN$QNSKNGVG$VGXX�MJJGFqNHFGY$VGX$JGLOH$G$MFSKG$PF$OH�$VN$RvMJJNLGFJHY$OGQSK�$VGWN$

SHLPFZPG$OQGFVGQG$N$RMSSKGJJN$VGVNSMJNY$VGWN$RJMQG$MJJGFJH$M$FHF$LNRSKNMQG$UXN$MQJNSHXNY$RG$LMUMQN$

JN$SMONJM$NX$vXNRJGQ$SHF$VGN$LMJGQNMXN$OQHLNRSPN$VGWN$LGJJGQJN$X $M$VNWNVGQXN$OGQ$OHJGQ$OHN$VNIIGQGFqNMQG$

JPJJH$SHQQGJJMLGFJG===$OGQ²Y$RG$ZPGRJH$SHFRGFJG$PF$QNROMQLNH$VN$GFGQUNM$OGQ$JPJJNY$NH$IMSSNH$XM$LNM$

OMQJG$WHXGFJNGQN=$�HN$RNSPQMLGFJG$OGFRH$SKG$ZPGRJH$JNOH$VN$MJJNWNJ¢$RNM$LHXJH$LMQUNFMXG$OGQ$OHJGQ$

MQQNWMQG$MV$PF$XNWGXXH$HJJNLMXG$VN$QNROGJJH$VGXX�MLvNGFJG$G$HJJNLNqqMqNHFG$VGXX³GFGQUNM=$�GQ²$

vNRHUFM$OPQG$NFNqNMQG$VM$ZPMXSKG$OMQJG=$



!"�$
%

2F$MVVNJNHF$HI$VHNFU$HFG�R$VPJp$JH$OQGRGQWG$JKG$GFWNQHFLGFJ$rMFV$HIJGF$

LGFJNHFGV$NF$SHFuPFSJNHF$TNJK$NJtY$M$VNIIGQGFJ$SXMRR$HI$LHJNWGR$QGIGQR$JH$QGSpSXNFU$

MR$M$KMvNJ=$1KG$JGQL$KMvNJ$VGRSQNvGR$M$OMJJGQF$HI$OQMSJNSGR$JKMJ$KMR$vGGF$G~GSPJGV$

LMFp$JNLGR$MFV$KMR$JKPR$vGSHLG$MPJHLMJNSY$�JKG$QHPJNFG$MSSHLOXNRKLGFJ$HI$

TKMJ$OGHOXG$JM[G$JH$vG$JKG$�FHQLMX�$TMpR$HI$XNIG�$r6KHWGY$szz"Y$O=$!!�t=$2J$GLGQUGV$

NFVGGV$IQHL$FPLGQHPR$NFJGQWNGTR$JKMJ$QGROHFVGFJR$SHFRNVGQGV$QGSpSXNFU$MR$M$

QHPJNFG$GLvGVVGV$NFJH$JKGNQ$KHPRGKHXV$VMNXp$OQMSJNSGRY$MR$JKG$FHQLMXY$FMJPQMX$

TMp$JH$VGMX$TNJK$TMRJG$MJ$KHLG=$/MFp$HI$JKGL$MIINQLGV$JKMJ$JKGp$G~OGQNGFSG$JKG$

IGGXNFU$HI$VHNFU$RHLGJKNFU$HVVY$TQHFU$HQ$GWGF$vMV$TKGF$JKGp$VH$FHJ$QGSpSXG=$

$

éde�cC$2J$NR$FHT$M$KMvNJY$TG$MQG$FH$LHQG$PRGV$JH$VHF�J$

QGSpSXG=$:HQ$G~MLOXGY$TKGF$TG$OMQJNSNOMJG$JH$M$OMQJp$TKGQG$

GWGQpJKNFU$NR$JKQHTF$NF$JKG$RMLG$vMUY$2$IGGX$vMVY$2$SMFFHJ$

VH$NJ===$

¥cffeh�$:HQ$LG$NJ$NR$JKG$RMLGµ$

éde�c�$Ap$FHT$QGSpSXNFU$KMR$GFJGQGV$JKG$VMNXp$

QKpJKLY$NJ$NR$FHJ$M$TMRJG$HI$JNLGY$NJ$NR$TKMJ$pHP$LPRJ$VH=$

6JHO=$AGSMPRG$TG$QGSpSXG$RNFSG$LMFp$pGMQRY$QGSpSXNFU$KMR$

GFJGQGV$NFJH$HPQ$QHPJNFGY$NJ$NR$JKG$QNUKJ$TMp$HI$VHNFU$JKNFUR=$

�'�±-�-́��-gejcme�-¶��-fecb̀ed�-¥��-jcme�-���-if¦�e�f��$

$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
�$́ede�c�$0QLMN$�$PF�MvNJPVNFGY$FHF$RNMLH$OQHOQNH$ON£$MvNJPMJN$M$FHF$IMQXM=$4FSKG$ZPMFVH$

MFVNMLH$M$ZPMXSKG$IGRJNFM$SKG$LMUMQN$RN$vPJJM$JPJJH$NF$PF$RMSSKGJJHY$NH$LN$RGFJH$LMXGY$FHF$QNGRSH$

FGMFSKG$ON£===$

¥cffeh�$4FSK³NHµ$$

éde�c�$0QLMN$XM$QMSSHXJM$VNIIGQGFqNMJM$�$GFJQMJM$FGX$QNJLH$ZPHJNVNMFHY$FHF$�$SKG$RNM$PFM$OGQVNJM$

VN$JGLOH=$�$ZPGXXHY$RN$VGWG$IMQG=$�PFJH=$�HN$RHFH$JMFJN$MFFN$SKG$XM$IMSSNMLHY$�$GFJQMJM$FGXXM$QHPJNFGY$

�$PF$LHVH$VN$IMQG$XG$SHRG=$



!<z$
%

¥adbc�$@GSpSXNFU$QGZPNQGR$HFXp$M$XNJJXG$MVVNJNHFMX$

GIIHQJY$vGSMPRG$NJ$KMR$vGSHLG$RH$MPJHLMJNS$JKMJ$TKGF$pHP$

KMWG$M$OHJ$HI$pHUPQJ$HQ$SKGGRGY$NJ$NR$NFRJNFSJNWG$JH$QNFRG$NJ$MFV$

JH$JKQHT$NJ$̈®�·�̧ª·©®̧̄ �·¹®�°$x===|=$2J$NR$M$XNIGRJpXGY$NJ$NR$XN[G$

IGGVNFU=$1KMJ$NRY$pHP$GFJGQ$NF$JKG$HQVGQ$HI$NVGMR$JKMJ$pHP$

LPRJ$vGKMWG$NF$M$SGQJMNF$TMp=$�'�±-�-gejcme�-.��-

h̀¦ieºage�}$

$

0JKGQ$QGROHFVGFJR$RPSK$MR$/MVVMXGFM$xyz!|Y$7MFNGXM$MFV$DHQGFqH$xyz�|Y$

?XGFM$xy!"|$MFV$5NSHXM$xy!�|$SNJGV$MR$M$LHJNWMJNHF$JH$QGSpSXG$JKG$IMSJ$JKMJ$JKNR$

MSJNWNJp$NR$FHJ$OGQSGNWGV$vp$JKGL$MR$M$vPQVGFY$vPJ$NFRJGMV$MR$M$XHT�GIIHQJY$KMvNJPMX$

MSJNWNJp$TNJK$UQGMJ$vGFGINJR$IHQ$JKG$GFWNQHFLGFJ$MFV$IHQ$HJKGQ$OGHOXG=$1KGp$

MIINQLGV$JKMJY$UNWGF$JKGRG$OQGLNRGRY$JKG$QNUKJ$ZPGRJNHF$JH$OHRG$NR$FHJ$TKp$OGHOXG$

QGSpSXGY$vPJ$TKp$RHLG$HI$JKGL$VH$FHJ=$$

0F$JKG$HJKGQ$KMFVY$M$LNFHQNJp$HI$QGROHFVGFJR$KNUKXNUKJGV$JKMJ$QGSpSXNFU$NR$

SHFFGSJGV$IHQ$JKGL$TNJK$LHQG$VNRMVWMFJMUGR$JKMF$MVWMFJMUGRY$MFV$LHJNWMJGV$

JKGNQ$QGSpSXNFU$OMQJNSNOMJNHF$HFXp$NF$JGQLR$HI$JKG$OQGRGFSG$HI$MF$HvXNUMJNHF$vp$XMT$

JH$VH$RH=$

$

»hc�c�$4J$JKG$LHLGFJY$KGQG$NF$3GFNSG$JKGQG$NR$FH$

MVWMFJMUGY$̈©ª«¬«®�̄°$NR$uPRJ$M$KMRRXG$vGSMPRG$pHP$KMWG$JH$

vG$SMQGIPXY$JH$QGMVY$JH$VH$MVVNJNHFMX$JKNFUR===$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
}$¥adbcC$;KG$OHN$�$PFH$RIHQqH$INFH$MV$PF$SGQJH$OPFJHY$OGQSK�$OHN$VNWGFJM$JMXLGFJG$MPJHLMJNSH$SKG$

ZPMFVH$OQGFVN$NX$WMRGJJH$VGXXH$pHUPQJ$H$VGX$IHQLMUUNHY$JN$WNGFG$NRJNFJNWH$RSNMSZPMQXH$G$LGJJGQXH$X $

x¡|=$�$OQHOQNH$PFH$RJNXG$VN$WNJMY$�$SHLG$X�MXNLGFJMqNHFG=$;NH�Y$GFJQN$FGXX³HQVNFG$VN$NVGG$SKG$SN$RN$

SHLOHQJM$NF$PF$SGQJH$LHVH=%



!<!$
%

¼amallhC$BGMKY$JKGQG$MQG$LHQG$VNRMVWMFJMUGR$JKMF$

MVWMFJMUGR=$AGSMPRG$TKGF$pHP$VNWNVG$TMRJGY$pHP$FGWGQ$

KMWG$JKG$QNUKJ$MLHPFJR$JH$vQNFU$HPJY$TKGQGMR$NI$pHP$JKQHT$

MXX$NF$M$RNFUXG$vMUY$pHP$SMF$QGMSK$M$SGQJMNF$WHXPLG$HI$TMRJG$

MFV$pHP$SMF$vQNFU$HPJ$HFG$HQ$JTH$vMUR$OGQ$VMp=$�'�¶-�-»��-

gejcme�-]±�-lcdf̂faje-bmed��-¼��-jcme�-¶��-bakam-e�½a�eed��$

-

¾effn�$2J$TMR$GMRNGQ$TKGF$pHP$SHPXV$JKQHT$TMRJG$MXX$

JHUGJKGQ$NF$JKG$UMQvMUG$vNF===$BGMKY$MXX$JHUGJKGQ$TMR$XGRR$

SHLOXNSMJGV=$2$LGMFY$2$KMV$HFXp$JH$JKQHT$MXX$JKG$TMRJG$JKGQGY$

JKGF$JHH[$JKG$vMU$MFV$OPJ$NJ$HPJ=$wG$KMV$M$TMRJG$SHFJMNFGQ$

NF$HPQ$RJQGGJ=$1TH$HQ$JKQGG$JNLGR$M$TGG[Y$JKGp$̈�̧ª·¿ª©À®«ª·

Á©�À®Âª©·¿�ÃÄÄ°$GLOJNGV$JKG$SHFJMNFGQ=$4SJPMXXpY$2$QGSpSXG$

vGSMPRG$2$ML$HvXNUGV$vp$XMT$JH$VH$RH=$4FV$vGSMPRG$NI$2$VH$

FHJ$QGSpSXG$MFV$2$JKQHT$MXX$JKG$TMRJG$NF$M$RNFUXG$vMUY$LMpvG$

2$SHPXV$MXRH$UGJ$M$INFG=$�'��-�-gejcme�-¶§�-̀h¦ie�eeled�!z-

$

1KNR$WNGTOHNFJ$TMR$SHFJQMRJGVY$KHTGWGQY$vp$HJKGQ$QGROHFVGFJR$TKH$

vGXNGWGV$JKMJ$JKG$LHJNWMJNHFR$JKMJ$XGMV$OGHOXG$JH$QGSpSXG$MQG$FHJ$SHFFGSJGV$JH$JKG$

WGQp$IMSJ$JKMJ$JKGQG$NR$MF$HvXNUMJNHF$vp$XMT$JH$VH$RH$rRNFSG$JKGQG$MQG$HFXp$XNLNJGV$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
�$»hc�cC$4X$LHLGFJH$ZPN$M$3GFGqNM$FHF$S��$FGRRPF$WMFJMUUNHY$�$RHXH$PFM$QHJJPQM$VN$RSMJHXG$SKG$KMN$

OGQSK�$VGWN$RJMQG$MJJGFJHY$XGUUGQGY$IMQG===$

¼amallhC$6 Y$SN$RHFH$ON£$RWMFJMUUN$SKG$WMFJMUUN=$�GQSK�$ZPMFVH$WMN$M$VNWNVGQGY$FHF$QNGRSN$LMN$M$

IMQG$XM$ZPMFJNJ¢$UNPRJG$VM$OHQJMQG$WNM=$/GFJQG$RG$IMN$JPJJH$PF$RMSSH$G$MQQNWN$MV$PF$SGQJH$WHXPLGY$

PFH$H$VPG$MX$UNHQFH$XN$OHQJN$WNM=%
!z$¾effnC$?QM$PF$OH�$ON£$IMSNXG$ZPMFVH$RN$OHJGWM$vPJJMQG$JPJJH$MRRNGLG$FGXX�NFVNIIGQGFqNMJH¡$6 Y$

OGQSK�$JPJJH$MRRNGLG$�$LGFH$SHLOXNSMJH=$3HUXNH$VNQGY$vPJJH$JPJJH$X Y$NFRHLLMY$G$OHN$OQGFVGWN$NX$

RMSSKGJJH$G$XH$OHQJMWN$WNM=$9FM$WHXJM$MWGWMLH$MFSKG$NX$vNVHFG$ZPN$FGXXM$FHRJQM$WNM=$?$VPG$H$JQG$

WHXJG$MXXM$RGJJNLMFM$OMRRMWMFH$M$RWPHJMQG$NX$vNVHFG=$2F$GIIGJJNY$WNGFG$IMJJM$OGQSK�$S��$X�HvvXNUHY$

VNSNMLH=$?$OGQSK�$RG$FHF$WNGFG$IMJJM$G$vPJJN$JPJJH$NF$PF$RMSSKGJJH$LMUMQN$OHJQGRJN$MFSKG$OQGFVGQG$

XM$LPXJM=$



!<s$
%

SHFJQHXR$MFV$NFSHQQGSJ$vGKMWNHQR$MQG$QMQGXp$RMFSJNHFGVtY$vPJ$NFRJGMV$JH$OGQRHFMX$

SHLLNJLGFJ$MFV$TNXXNFUFGRR$JH$VH$JKG$QNUKJ$JKNFU=$1KNR$OHNFJ$QMNRGV$M$VNRSPRRNHF$

vGJTGGF$?FQNSH$MFV$KNR$IMJKGQ$/MPQHY$MFV$NJ$TMR$QGLMQ[GV$MXRH$vp$4FFM$MFV$

5NSHXMC$

$

+�dabh�-2F$Lp$HONFNHFY$NI$JKGQG$TMR$FHJ$JKG$HvXNUMJNHF$

JH$VH$RHY$KMQVXp$MFpHFG$THPXV$QGSpSXG$vp$KNR$HTF$NFNJNMJNWG=$

/p$SHLLNJLGFJY$IHQ$G~MLOXGY$NR$LHJNWMJGV$vp$HvXNUMJNHFY$

RNFSG$NF$Lp$JHTF$JKGQG$NR$M$LMFVMJHQp$QGSpSXNFU$SHXXGSJNHF$

RpRJGL=$0JKGQTNRGY$2$OQHvMvXp$THPXV$FHJ$VH$NJ$̈©ª«¬«ª°=$2$

THPXV$KMQVXp$VNIIGQGFJNMJG$TMRJG$IHQ$QGSpSXNFU$MJ$KHLG=-

¥c¦dh�-2$JKNF[$JKMJ$NJ$NR$FHJ$SHLOXGJGXp$JQPGY$vGSMPRG$

pGMKY$MSJPMXXp$JKGQG$NR$MF$HvXNUMJNHFY$vPJ$JKNR$HvXNUMJNHF$NR$

FHJ$RMFSJNHFGV=$7HNFU$NJ$NR$HFXp$VPG$JH$OGQRHFMX$

SHLLNJLGFJY$JH$JKG$SHFRSNHPRFGRR$HFG$KMR$TKNXG$VHNFU$NJY$

vGSMPRGY$NF$IMSJY$RMFSJNHFR$MQG$UNWGF$WGQp$QMQGXpY$MR$NJ$NR$FHJ$

GMRp$JH$RPQOQNRG$OGHOXG$TKH$VH$FHJ$QGSpSXG$OQHOGQXp$NF$JKG$

WGQp$MSJ$JH$VH$RH=$�'�§-�-+��-jcme�-§±�-a�fed�cm-c¦�afhd�-¥��-

jcme�-���-defade��!!$

$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
!!$+�dabh�$6G$FHF$SN$IHRRGY$RGSHFVH$LGY$X�HvvXNUH$VGX$SHLPFG$VN$IMQXMY$VNIINSNXLGFJG$PFH$VN$RPM$

NFNqNMJNWM$WM$M$IMQXM=$2X$LNH$NLOGUFHY$OGQ$GRGLONHY$�$LHJNWMJH$VMXX�HvvXNUH$SKG$FGX$LNH$SHLPFG$�$

OQGRGFJG$XM$QMSSHXJM$VNIIGQGFqNMJMY$RGFF²$OQHvMvNXLGFJG$FHF$XM$IMQGN=$7NIINSNXLGFJG$LN$LGJJGQGN$M$

SMRM$M$VNWNVGQG=$

¥c¦dh�$6GSHFVH$LG$FHF$�$OQHOQNH$WGQH$ZPGRJHY$OGQSK�$VN$IMJJHY$R Y$S��$PF$HvvXNUHY$OGQ²$�$PF$

HvvXNUH$SKG$FHF$�$RMFqNHFMJH=$�GQ$SPN$NX$IMQXH$�$VHWPJH$RHXH$MXX�NLOGUFH$ON£$SKG$MXJQH$OGQRHFMXGY$

MXXM$SHRSNGFqM$SKG$PFH$KM$FGX$IMQXHY$OGQSK�$VN$IMJJH$VN$RMFqNHFN$LHXJH$QMQMLGFJG$FG$WGFUHFH$VMJGY$

OGQSK�$FHF$�$IMSNXG$RHQOQGFVGQG$ZPGXXN$SKG$WGQRMFH$NF$LMFNGQM$RSHQQGJJM=$



!<#$
%

(��cC$2$JKNF[$JKMJ$NJ$̈�̧ª·ÄÃ«�·�̧Ã�·��ª·©ª«¬«ª¿·�©·���°$

VGOGFVR$HF$JKG$TNXXNFUFGRR$HI$JKG$NFVNWNVPMX$MFV$HF$KNR$

RGFRNvNXNJp$JH$JKG$NRRPGY$LHQG$JKMF$MFpJKNFU$GXRG=$

Åabhmc�$6NFSG$JKGQG$MQG$FHJ$NFSGFJNWGR$FHQ$SHFJQHXR$JKMJ$

SHPXV$HQNUNFMJG$M$OHRRNvXG$RMFSJNHFY$HFG$QGSpSXGR$HFXp$

vGSMPRG$KG$TMFJR$JH$VH$RHY$HJKGQTNRG$KG$SMF$JKQHT$

GWGQpJKNFU$NF$JKG$PFVNIIGQGFJNMJGV$vNF=$�'��-�-(��$gejcme�-

]��-bmed��-Å��-jcme�-]]�-a��¦ifdacm-e�½a�eed�!s$

$

<=!=!=>�@0/0125E$@?;B;D25E$1y@09Ey$?Æ1@2562;$457$251@2562;$

25;?5123?6$

2F$HQVGQ$JH$UMNF$M$VGGOGQ$PFVGQRJMFVNFU$HI$JKG$LHJNWGR$JKMJ$XGMV$OGHOXG$JH$

QGSpSXGY$NFJGQWNGTGGR$TGQG$MR[GV$JH$JMX[$MvHPJ$JKG$LGMFR$JKGp$SHFRNVGQ$JH$vG$LHQG$

GIIGSJNWG$JH$OQHLHJG$QGSpSXNFU=$wNJKNF$JKGRG$VNRSPRRNHFRY$M$QMFUG$HI$JKGLGR$

GLGQUGV=$1KG$INQRJY$SNJGV$vp$JKG$LMuHQNJp$HI$QGROHFVGFJRY$NR$JKG$PRG$HI$G~JQNFRNS$

QGTMQVRY$RPSK$MR$JKG$QGVPSJNHF$HI$IGGR$SHFFGSJGV$JH$QGSpSXNFU$RGQWNSGR$IHQ$[GGF$

QGSpSXGQR$JKQHPUK$OMp�MR�pHP�JKQHT$RpRJGLRY$VGOHRNJ�QGIPFV$LGSKMFNRLRY$MFV$

JKG$PRG$HI$OHNFJR¤vHFPR¤WHPSKGQR$UNWGF$NF$G~SKMFUG$JH$SGQJMNF$MLHPFJR$HI$

SHXXGSJGV$QGSpSXMvXGR=$

$

(d½ac�$2$THPXV$XN[G$NI$JKGQG$TMR$M$XMT$JKMJ$LM[GR$pHP$

OMp$XGRR$NI$pHP$QGSpSXG$TGXX=$0FG$THPXV$QGSpSXG$LHQG$UXMVXpY$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
!s$(��c�$2H$OGFRH$VNOGFVM$VMXXM$WHXHFJ¢$VGXXM$OGQRHFMY$VMXXM$RGFRNvNXNJ¢$MX$JGLM$ON£$SKG$MXJQH=$

Åabhmc�$�GQSK�Y$FHF$GRRGFVHSN$FGRRPF$NFSGFJNWH$G$FGRRPF$SHFJQHXXH$SKG$OHQJM$MV$PFM$OHRRNvNXG$

RMFqNHFGY$H$IMN$XM$QMSSHXJM$VNIIGQGFqNMJM$OGQSK�$KMN$WHUXNM$VN$IMQXMY$RGFF²$vPJJN$JPJJH$RPX$RGSSH=%



!<"$
%

RNFSG$JKG$THQ[$JKMJ$HFG$VHGR$THPXV$vG$MS[FHTXGVUGV=$�'��-

�-gejcme�-���-defade��!#$

$

�hde��h�$2FSGFJNWGR$NF$JKG$vNXX$THPXV$KGXO=$7NRSHPFJ$

SHPOHFR$JH$vG$PRGV$MJ$JKG$RPOGQLMQ[GJ$THPXV$vG$PRGIPX$MR$

TGXXY$XN[G$NF$HJKGQ$?PQHOGMF$SHPFJQNGRY$TKGQG$NF$G~SKMFUG$

HI$OXMRJNS$MFV$UXMRR$vHJJXGR$vQHPUKJ$vMS[$JH$JKG$

RPOGQLMQ[GJY$HFG$QGSGNWGR$M$JNS[GJ$ROGFVMvXG$NFRNVG$JKG$

RPOGQLMQ[GJ$NJRGXI=$�'��-�-jcme�-���-bmed��!"$

$

4XJGQFMJNWGXp$JH$LHFGJMQp$NFSGFJNWGRY$/MVVMXGFM$xyz!|$MIINQLGV$JKMJ$NJ$

SHPXV$vG$LHJNWMJNFU$JH$QGSGNWG$M$FHF�LHFGJMQp$SHLOGFRMJNHF$IHQ$QGSpSXNFUY$NF$JKG$

IHQL$IHQ$G~MLOXG$HI$QGSpSXNFU$vMUR$UNWGF$NF$G~SKMFUG$JH$M$OQGVGINFGV$MLHPFJ$HI$

SHXXGSJGV$QGSpSXMvXGRY$RNFSG$NF$KGQ$HONFNHF$JKNR$THPXV$GFSHPQMUG$MFV$KGXO$OGHOXG$

JH$SHFJNFPG$OGQIHQLNFU$QGSpSXNFU$JMR[R=$

0JKGQ$QGROHFVGFJR$SNJGV$JKG$RMFSJNHFNFU$HI$VGIGSJNWG$vGKMWNHQR$MR$MF$

NFSGFJNWG$JH$OQHOGQXp$QGSpSXG=$:NXNOOHY$KHTGWGQY$IGMQGV$JKMJ$MF$NFSGFJNWNRMJNHF$

LGSKMFNRL$RPSK$MR$OMp�MR�pHP�JKQHTY$SHLvNFGV$TNJK$RMFSJNHFRY$SHPXV$KMWG$JKG$

QGWGQRG$GIIGSJ$HI$NFVPSNFU$OGHOXG$JH$NXXGUMXXp$VPLO$QGRNVPMX$TMRJG$NFRJGMV$HI$

SHQQGSJXp$VNROHRG$HI$JKGLY$NF$HQVGQ$JH$MWHNV$OMpNFU$LHQG$IGGR=$$

$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
!#$(d½acC$/N$ONMSGQGvvG$RG$SN$IHRRG$PFM$XGUUG$SKG$JN$IM$OMUMQG$LGFH$RG$IMN$vGFG$XM$QMSSHXJM$

VNIIGQGFqNMJM=$DM$IMQGRJN$MFSKG$ON£$WHXGFJNGQNY$OGQSK�$WGQQGvvG$QNSHFHRSNPJH$NX$XMWHQH$SKG$PFH$IM=$
!"$�hde��hC$7GUXN$NFSGFJNWN$NF$vHXXGJJM$RMQGvvGQH$PJNXN=$?$RMQGvvGQH$PJNXN$MFSKG$N$vPHFN$RSHFJH$FGN$

RPOGQLGQSMJNY$SHLG$IMFFH$NF$MXJQN$OMGRN$V�?PQHOMY$VHWG$SHF$XM$OXMRJNSM$H$XG$vHJJNUXNG$VN$WGJQH$SKG$

OHQJN$NFVNGJQH$MX$RPOGQLGQSMJHY$JN$VMFFH$PF$JNS[GJ$SKG$JP$OPHN$ROGFVGQG$VGFJQH$MX$RPOGQLGQSMJH=$



!<<$
%

+�dabh�$@GSpSXNFU$RKHPXV$vG$LMFMUGVY$XGJ$PR$RMpY$NF$MF$

PFNWHSMX$TMpY$JKMJ$NRY$GZPNOONFU$vNFR$TNJK$M$TGNUKNFU$

RpRJGL$MFV$M$vMQ$SHVG$QGMVNFU$RpRJGL$IHQ$GWGQp$RNFUXG$PRGQY$

RH$JKMJ$NJ$THPXV$JKGF$vG$GMRNGQ$JH$OPFNRK$JKHRG$TKH$VH$FHJ$

VH$TGXX=$�'�§-�-jcme�-§±�-a�fed�cm-c¦�afhd�!<$

$

¼amallhC$1KNR$JKNFU$UGFGQMJGR$OMFNSC$KHT$LPSK$

QGRNVPMX$TMRJG$ML$2$OGQLNJJGV$JH$JKQHTF$MTMp$NF$M$pGMQ�$

yHT$SMF$2$[FHT$JKNR�$yMWG$2$JH$TQNJG$VHTF$M$OQHUQGRRNWG$

PFJNX$JKG$GFV$HI$JKG$pGMQ�$4FV$JKGFY$TKMJ$SMF$2$VH�$4L$2$

RPOOHRGV$JH$JKQHTF$̈©ª¿®ÂÇÃ·ÈÃ¿�ª°$NF$JKG$OMOGQ$vNF�$x===|$

0vWNHPRXpY$NI$OGFMXJNGR$TNXX$vG$NFJQHVPSGV$IHQ$JKHRG$TKH$VH$

FHJ$QGSpSXG$TGXXY$OGHOXG$TNXX$VPLO$JQMRK$MQHPFVY$JKGQGvp$

JKG$XNJJXG$JKMJ$KMR$vGGF$MSKNGWGV$NR$XN[GXp$JH$UHFG$XHRJ=$2I$JKGQG$

TNXX$vG$M$SGQJMNF$FPLvGQ$HI$OXMFFGV$SHFIGQLGFJRY$2$TNXX$

MVMOJY$vPJ$NJ$NR$SGQJMNF$JKMJ$NI$2$TNXX$G~SGGV$JKG$ZPHJMY$2$

RKHPXV$LM[G$NJ$̈©ª¿®ÂÇÃ·ÈÃ¿�ª°·VNRMOOGMQ=$�'�¶-�-jcme�-¶��-

bakam-e�½a�eed�!{$

$

;HFWGQRGXpY$RHLG$QGROHFVGFJR$TGQG$VHPvJIPX$MvHPJ$JKG$GIINSMSp$HI$G~JQNFRNS$

NFSGFJNWGRY$RNFSG$QGSpSXNFU$IHQ$JKGL$NR$NFVPSGV$vp$SNWNS$VPJp$MFV$FHJ$vp$LHFGp$HQ$

RMFSJNHFRY$MFV$JKGQGvp$NJ$TMR$LHQG$NLOHQJMFJ$NF$JKGNQ$HONFNHFY$NF$HQVGQ$JH$HvJMNF$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
!<$+�dabhC$ANRHUFGQGvvG$UGRJNQG$XM$QMSSHXJM$VNIIGQGFqNMJM$NF$LHVHY$VNSNMLHY$PFNWHSHY$SNH�$ZPNFVN$

VHJMFVH$N$vNVHFN$VN$PF$RNRJGLM$VN$OGRMJPQMY$VN$PFM$XGJJPQM$M$SHVNSG$M$vMQQG$OGQ$RNFUHXH$PJGFJGY$SKG$

QGFVGQGvvG$OHN$ON£$IMSNXG$RMFqNHFMQG$SKN$FHF$XM$IM$vGFG=$
!{$¼amallhC$ÉPGRJM$SHRM$ZPM$SQGM$OMFNSHY$OGQSK�$ZPMFJ��$SKG$OHRRH$vPJJMQG$WNM$MXX�MFFH�$;HLG$

IMSSNH$M$RMOGQXH$NH�$7GWH$RSQNWGQG$N$OQHUQGRRNWN$INFSK�$MQQNWH$M$INFG$MFFH�$?$OHN$SHRM$IMSSNHY$vPJJH$

VGFJQH$MXXM$SMQJM�µ$x¡|$0WWNH$SKG$RG$SN$RHFH$OGFMXNqqMqNHFN$OGQ$SKN$FHF$RN$MOOXNSMY$XM$UGFJG$XMRSGQ¢$

XM$ROMqqMJPQM$NF$UNQHY$ZPNFVN$ZPGX$OHSH$SKG$�$RJMJH$QMUUNPFJH$QNRSKNM$VN$MFVMQG$OGQRH=$6G$S��$PF$

FPLGQH$VN$RWPHJMLGFJN$OQHUQMLLMJH$LN$MVGUPGQGNY$SGQJH$SKG$RG$RIHQH$OHN$XN$IMQGN$ROMQNQG=$



!<{$
%

M$XHFU�XMRJNFU$vGKMWNHQMX$SKMFUGY$GVPSMJNFU$OGHOXG$JH$QGSpSXG$MR$JKG$QNUKJ$JKNFU$

JH$VHY$NFRJGMV$HI$OMpNFU$JKGL$TKGF$JKGp$MSJPMJG$JKG$vGKMWNHQ=$6MQM$MFV$4VQNMFH$

SXMQNINGV$JKNR$OHNFJC$

$

ćdc�$2$VH$FHJ$JKNF[$JKMJ$QGTMQVR$MQG$M$VGSNRNWG$IMSJHQ$

IHQ$M$QGSpSXGQ=$0FG$QGSpSXGR$MXRH$NI$KG$KMR$FHJKNFU$NF$QGJPQF=$

AGSMPRG$NJ$NR$M$LMJJGQ$HI$RGFRNvNXNJpY$NJ$NR$M$VNIIGQGFJ$LMJJGQ=$2$

vGXNGWG$JKMJ$JKG$LHJNWMJNHF$vGKNFV$NR$XGRR$WGFMX=$1KMJ$NRY$2$

vGXNGWG$JKMJ$HFG$NR$LHWGV$vp$M$RONQNJ$HI$SNJNqGFRKNOY$JKMJ$KG$

HTFR$NF$MFp$SMRGY$QGUMQVXGRR$HI$JKG$IMSJ$JKMJ$JKG$vNXX$NR$XGRR$

SHRJXp=$�'§�-�-gejcme�-]��-deiecdb̀-ciiaifc�f�!�$

$

(�dac�h�$BHP$[FHTY$QGTMQVR$MQG$XN[G$SMFVNGR$IHQ$M$

SKNXVC$TKGF$KG$MJG$NJ$HFSGY$JKGF$KG$QGJPQFR$JH$VH$JKG$RMLG$MR$

vGIHQG=$2F$Lp$HONFNHFY$̈©ª«¬«®�̄°·KMR$JH$vG$MF$NVGMY$

GVPSMJNHFY$SHQQGSJFGRRY$NFRJGMV$HI$vGNFU$LHJNWMJGV$vp$

LHFGp$MR$MF$GFV$NF$NJRGXI=$�'��-�-jcme�-�]�-defade��!}$

$

4XJGQFMJNWGXp$JH$G~JQNFRNS$QGTMQVR¤RMFSJNHFR$VNQGSJGV$JH$RNFUXG$NFVNWNVPMXRY$

RGWGQMX$QGROHFVGFJR$RJMJGV$JKMJ$QGSpSXNFU$RKHPXV$KMWG$M$WNRNvXG$QGJPQF$NF$JGQL$HI$

WMXPG$SQGMJGV$IHQ$JKG$GFJNQG$XHSMX$SHLLPFNJpC$NF$JKGNQ$HONFNHFY$JKG$GSHFHLNS$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
!�$́cdcC$9F$VNRSHQRH$VN$OQGLNMXNJ¢Y$R $G$FHY$NFRHLLMC$FHF$SQGVH$RNM$PF$IMJJHQG$NFSNRNWH$OGQ$PFM$

OGQRHFM$SKG$IM$XM$QMSSHXJM$VNIIGQGFqNMJM=$5HF$�$SKGY$RG$FHF$KMN$FNGFJG$NF$SMLvNHY$XM$QMSSHXJM$

VNIIGQGFqNMJM$FHF$XM$IMN=$�GQSK�$�$PF$VNRSHQRH$VN$RGFRNvNXNJ¢Y$�$PF$VNRSHQRH$VNWGQRH=$;QGVH$SN$RNM$

VNGJQH$PFM$ZPGRJNHFG$LGFH$WGFMXG=$;NH�Y$RGN$LHRRH$VM$PFH$RONQNJH$VN$RGFRH$SNWNSHY$SKG$SHLPFZPG$

S�KMNY$M$OQGRSNFVGQG$VMX$IMJJH$SKGY$SQGVHY$XM$vHXXGJJM$SHRJN$VN$LGFH=$
!}$(�dac�hC$6MNY$NX$SHFJGFJNFH$�$SHLG$XM$SMQMLGXXM$MX$vMLvNFHC$ZPMFVH$X�KM$LMFUNMJM$PFM$WHXJMY$

OHN$JHQFM$M$IMQG$SHLG$OQNLM=$6GSHFVH$LGY$̈®·©®«®«�°$VGWG$GRRGQG$PF�NVGMY$PF$NFRGUFMLGFJHY$PFM$

SHQQGJJGqqMY$ON£$SKG$LHJNWMJH$VMX$RHXVH$INFG$M$RG$RJGRRH=%



!<�$
%

UMNF¤RMWNFU$HvJMNFGV$JKQHPUK$QGSpSXNFU$RKHPXV$vG$QGVNRJQNvPJGV$MLHFU$MXX$JKG$

SNJNqGFR$JKMJ$SHFJQNvPJGV$JH$JKG$OQHSGRRY$NF$JKG$IHQL$HI$vPNXVNFU$FGT$OPvXNS$

NFIQMRJQPSJPQGR$MFV$LMNFJMNFNFU$NF$UHHV$RJMJG$JKG$G~NRJNFU$HFGR=$@GROHFVGFJR$

MIINQLGV$JKMJ$JKNR$THPXV$LM[G$JKG$HPJSHLGR$HI$QGSpSXNFU$JMFUNvXGY$LHJNWMJNFU$

MFV$RPRJMNFNFU$JKGNQ$GFUMUGLGFJ$NF$KHPRGKHXV$QGSpSXNFU$vGKMWNHQ=$$$$

$

)chmc�$6GGNFU$JKMJ$GWGQpJKNFU$JKMJ$KMR$vGGF$JKQHTF$

MTMpY$KMR$SKMFUGV$NJR$RKMOG$vPJ$NJ$RJNXX$G~NRJ$MFV$NR$RJNXX$

vGMPJNIPXY$MFV$IPFSJNHFMXY$MFV$FGT$LMJGQNMXR$KMWG$FHJ$vGGF$

TMRJGV$JH$vPNXV$FGT$HvuGSJR=$6GGNFU$JKMJ$TMRJG$JKMJ$HFSG$

TMR$vPQFGVY$TMRJGVY$JKQHTF$MTMpY$SMF$QGvHQF$NF$FGT$

vGMPJNIPX$MFV$WMXNV$JKNFUR=$2$JKNF[$NJ$THPXV$vG$MF$NFSGFJNWGY$

GROGSNMXXp$NI$JKGRG$JKNFUR$TGQG$OPJ$MJ$JKG$VNROHRMX$HI$OGHOXGY$

IHQ$G~MLOXG$NF$OPvXNS$OMQ[RY$HQ$vp$PRNFU$JKGL$MR$vPNXVNFU$

LMJGQNMXR=$2$JKNF[$NJ$THPXV$vG$MF$NLOHQJMFJ$NFSGFJNWG=$�'��-

�-gejcme�-..�-̀h¦ieºage�!�$

$

(�dac�h�$1KNR$SHPXV$LHJNWMJG$OGHOXG$JH$QGSpSXGC$JKMJ$

LPFNSNOMX$MPJKHQNJNGR$MFFHPFSG$JKMJ$JKG$!$HQ$sÊ$HI$

QGSpSXNFU$JKMJ$KMR$vGGF$VHFG$LHQG$NF$sz!<$SHLOMQGV$JH$

sz!"Y$GFMvXGV$JKG$SHFRJQPSJNHF$HI$M$FGT$[NFVGQUMQJGFY$HQ$

FGT$RJQPSJPQGRY$HQ$M$FGT$OXMpUQHPFV=$1KMJ$NR$JH$RMpC$JKNR$NR$

TKMJ$SHLGR$vMS[$JH$JKG$SHLLPFNJp=$5HvHVp$UNWGR$pHP$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
!�$)chmcC$3GVGQGY$SNH�Y$SKG$JPJJH$ZPGXXH$SKG$RN$�$UGJJMJHY$KM$SMLvNMJH$IHQLM$LM$S��$MFSHQM$GV$�$

MFSHQM$vGXXHY$GV$�$IPFqNHFMXGY$G$FHF$�$RJMJH$ROQGSMJH$LMJGQNMXG$FPHWH$OGQ$SHRJQPNQG$FPHWN$HUUGJJN=$

ÉPGRJN$QNINPJN$SKG$MFVMWMFH$vQPSNMJNY$ROQGSMJNY$vPJJMJN$WNMY$SKG$QNFMRSHFHY$SNH�$SKG$RHFH$SHRG$MFSHQM$

vGXXGY$MFSHQM$WMXNVG=$�GFRH$RMQGvvG$PF$NFSGFJNWHY$G$RHOQMJJPJJH$RG$LMUMQN$OHN$XN$LGJJN$M$VNROHRNqNHFG$

VGXXM$UGFJGY$JNOH$FGN$OMQSKN$OPvvXNSNY$H$IMN$LMJGQNMXN$VM$SHRJQPqNHFG=$�GFRH$RMQGvvG$PF$NFSGFJNWH$

NLOHQJMFJG=$



!<}$
%

LHFGp$vMS[Y$vPJ$JKGp$RGJJXG$JKG$RJQGGJRY$JKG$RZPMQGY$JKG$

OMQ[===$�'��-�-jcme�-�]�-defade��sz$

$

1KG$SHFSGOJ$HI$QGVNRJQNvPJNHF$NR$OQGRGFJ$MXRH$NF$JKG$FMQQMJNWGR$HI$ENHWMFFN$

xy!!|$MFV$DHQGFqH$xyz�|Y$TKH$MVWMFSGV$JKG$NVGM$JH$QGVNRJQNvPJG$IHQ$IQGG$JKG$

SHLOHRJ$HvJMNFGV$IQHL$SHXXGSJGV$HQUMFNS$TMRJG$JH$OGHOXG$HTNFU$M$WGUGJMvXG$

UMQVGFY$HQ$JH$XHSMX$SHLLPFNJp$UMQVGFRC$$$$

$

�hde��h�$2J$THPXV$vG$NLOHQJMFJ$JKMJ$JKG$SHLOMFNGR$

JKMJ$OQHVPSG$SHLOHRJ$IQHL$SHXXGSJGV$UMQVGF$MFV$HQUMFNS$

TMRJGY$NF$MVVNJNHF$JH$RGXX$NJ$IHQ$JKGNQ$OQHINJY$THPXV$VNRJQNvPJG$

M$OMQJ$HI$NJ$JH$XHSMX$MPJKHQNJNGRY$MFV$JKMJ$JKGRGY$NF$JPQFY$THPXV$

UNWG$NJ$JH$OGHOXG$TKH$HTF$INGXVR$HQ$M$WGUGJMvXG$UMQVGF=$

4XJGQFMJNWGXpY$NJ$SHPXV$vG$vQHPUKJ$JH$SHLLPFNJp$UMQVGFR=$$

�'��-�-jcme�-���-bmed��s!$

$

:NFMXXpY$QGROHFVGFJR$SNJGV$MR$M$LGMFR$JH$RJQGFUJKGF$JKGNQ$QGSpSXNFU$

LHJNWMJNHF$MF$NFJQNFRNS$IHQL$HI$NFSGFJNWGY$FMLGXp$JKG$OQHWNRNHF$HI$NFIHQLMJNHF$

QGUMQVNFU$KHT$JH$OQHOGQXp$QGSpSXG$MFV$TKMJ$KMOOGFR$JH$QGSpSXMvXGR$LMJGQNMXR$

HFSG$JKG$RGQWNSG$OQHWNVGQ$SHXXGSJR$JKGL=$$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
sz$(�dac�hC$ÉPGRJH$OHJQGvvG$LHJNWMQG$XG$OGQRHFG$M$QNSNSXMQG=$/MUMQN$VNQGY$M$XNWGXXH$VN$SHLPFGY$SKG$

X�!$H$sÊ$SKG$RN$�$IMJJH$NF$ON£$FGX$sz!<$QNROGJJH$MX$sz!"$KM$OGQLGRRH$VN$IMQG$PF$MRNXH$FPHWHY$H$VGXXG$

RJQPJJPQG$FPHWGY$H$VGN$UNHSKN$FPHWN$OGQ$N$vMLvNFN$MX$OMQSH=$;NH�$VNQGC$MXXM$SHLPFNJ¢$JHQFM$ZPGRJH=$

5GRRPFH$JN$V¢$NFVNGJQH$N$RHXVNY$OGQ²$LMUMQN$RNRJGLMFH$XG$RJQMVGY$XM$ONMqqMY$NX$OMQSH===%
s!$�hde��hC$2X$SHLOHRJ$HJJGFPJH$VMXXM$QMSSHXJM$VGX$WGQVG$G$VGXX�PLNVHY$RMQGvvG$NLOHQJMFJG$SKG$XG$

VNJJG$SKG$XH$QGSPOGQMFHY$HXJQG$M$WGFVGQXH$OGQ$XHQH$vGFGINSNH$MqNGFVMXGY$FG$VGRRGQH$NF$VNRJQNvPqNHFG$

PFM$OMQJG$MUXN$GFJN$XHSMXNY$G$SKG$ZPGRJN$M$XHQH$WHXJM$XH$VNMFH$M$SKN$KM$JGQQGFH$H$HQJH=$0OOPQG$OHJQGvvG$

GRRGQG$OHQJMJH$FGUXN$HQJN$RHSNMXN$OGQ$QGSPOGQMQXH=$



!<�$
%

(�fh�aeffcC$2I$JKGQG$TMR$M$SXGMQY$PFNWHSMX$MFV$LHQG$

G~OXNSNJ$NFVNSMJNHF$MvHPJ$KHT$RNFUXG$OQHVPSJR$RKHPXV$vG$

SHXXGSJGVY$QGSpSXNFU$THPXV$vG$GMRNGQ=$BHP$[FHTY$NJ$THPXV$

GFSHPQMUG$OGHOXG¡$NI$HFG$[FHTRY$HFG$NR$GFSHPQMUGVY$NRF�J$

RKG�$2I$pHP$MQG$MTMQG$JKMJ$MF$HvuGSJ$UHGR$NF$M$SGQJMNF$vNFY$

JKGF$pHP$TNXX$vG$LHQG$SMQGIPX=$�'�]-�-gejcme�-�]�-defade��ss$

$

(��c�-2J$THPXV$vG$NFJGQGRJNFU$JH$PFVGQRJMFV=$BGRY$2$VH$

FHJ$[FHT$TKMJ$KMOOGFR$HFSG$QGSpSXMvXGR$KMWG$vGGF$

SHXXGSJGV=$2$ML$SHFINVGFJY$2$JKNF[$JKMJ$NI$TG$QGSpSXG$MFV$NI$

QGRHPQSGR$MQG$G~OGFVGV$JH$SHXXGSJ$LMJGQNMXR$RGOMQMJGXpY$JKNR$

MSJPMXXp$RGQWGR$JH$RHLGJKNFU=$2$KMWG$FHJ$NFWGRJNUMJGVY$vPJ$2$

THPXV$QGMXXp$XN[G$JH$[FHT$TKMJ$JKG$RGQWNSG$OQHWNVGQ$VHGR$

FG~J=$2J$THPXV$vG$NFJGQGRJNFU=$/MpvG$M$XNJJXGY$IPQJKGQ$

NFSGFJNWG$JH$RMpC$pGRY$2$ML$VHNFU$NJ$IHQ$M$QGMRHF=$

Åabhmc�$BGRY$G~MSJXp=$2J$SHPXV$SHFRJNJPJG$M$LHJNWMJNHF$

JKMJ$SHLGR$IQHL$NFIHQLMJNHF=$9XJNLMJGXpY$JKNR$NR$LMQ[GJNFU=$

1KG$SHLOMFp$RMpR$JH$pHPC$XHH[Y$2$ML$VHNFU$Lp$vNJ=$BHP$VH$

FHJ$VH$NJ$̈©ª«¬«ª°$vGSMPRG$pHP$MQG$HvXNUGV$JH$VH$RHY$HQ$

vGSMPRG$pHP$OMp$M$IGGY$vPJ$vGSMPRG$2$SMF$KGXO$JKG$

GFWNQHFLGFJY$JKMF[R$JH$pHPQ$SHFJQNvPJNHF=$�'��-�-(��-

gejcme�-]��-bmed��-Å��-jcme�-]]�-a��¦ifdacm-e�½a�eed�s#-

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
ss$(�fh�aeffcC$6G$SN$IHRRG$PFM$NFVNSMqNHFG$SKNMQMY$PFNWHSMY$LHXJH$ON£$GROXNSNJM$VN$VHWG$NX$RNFUHXH$

OQHVHJJH$VHWQGvvG$GRRGQG$QMSSHXJHY$RMQGvvG$ON£$IMSNXG$IMQG$XM$QMSSHXJM$VNIIGQGFqNMJM=$6MNY$

NFWHUXNGQGvvG$MFSKG$XG$OGQRHFG¡$6G$PFH$RMY$NFWHUXNMY$FH�$ÉPGRJH$RMN$SKG$WM$ZPMY$MXXHQM$LMUMQN$

RJMN$ON£$MJJGFJM=%
s#$(��c�$6MQGvvG$NFJGQGRRMFJG$SMONQG=$6 Y$ZPGXXH$SKG$RPSSGVG$OHRJ�QMSSHXJMY$NH$FHF$XH$RH=$/N$INVHY$

OGFRH$SKG$RG$XM$IMSSNH$G$RG$RN$NLONGUMFH$QNRHQRG$OGQ$QMSSHUXNGQG$N$LMJGQNMXN$NF$LMFNGQM$VNIIGQGFqNMJMY$

OHN$GIIGJJNWMLGFJG$M$ZPMXSHRM$RGQWM=$4FSK�NH$FHF$KH$NFVMUMJHY$LN$ONMSGQGvvG$OGQ²$RMOGQG$LMUMQN$

NX$vMSNFH$VN$SHLOGJGFqMY$SHRM$IM$OHN$VHOH=$6MQGvvG$NFJGQGRRMFJG=$:HQRG$PF$ONSSHXH$NFSGFJNWH$NF$ON£$

OGQ$VNQGC$R Y$XH$RJH$IMSGFVH$OGQ$ZPMXSHRM=$



!{z$
%

<=s=>?Æ�D45412056$0:$7?:?;123?$@?;B;D25E$?�2607?6$

4$IPQJKGQ$MNL$HI$JKG$QGRGMQSK$TMR$JH$NFWGRJNUMJG$JKG$uPRJNINSMJNHFR$OGHOXG$PRG$

JH$G~OXMNF$VGIGSJNWG$QGSpSXNFU$GONRHVGRY$JKMJ$NRY$JKG$MJJQNvPJNHFR$JKGp$LM[G$IHQ$

JKGNQ$HTF$WNHXMJNHFR$HI$QGSpSXNFU$QPXGRY$MFRTGQNFU$JH$JKG$IHPQJK$QGRGMQSK$ZPGRJNHFC$

$

,\¶-̂-'hº-�h-lehlme-Ë¦ifagn-�egebfake-debnbma�½-elaih�eio$

$

7PQNFU$JKG$NFJGQWNGTY$QGROHFVGFJR$TGQG$MR[GV$JH$JKNF[$MvHPJ$OMRJ$GONRHVGR$

NF$TKNSK$JKGp$VGXNvGQMJGXp$VNV$FHJ$QGSpSXG$OQHVPSJR$JKGp$[FGT$TGQG$MSJPMXXp$

QGSpSXMvXGY$MFV$JH$G~OXMNF$JKG$QGMRHFrRt$vGKNFV$JKNR$VGSNRNHF=$wKGJKGQ$HQ$FHJ$JKG$

MJJQNvPJNHFR$SNJGV$TGQG$QGMX$rN=G=Y$vMRGV$HF$HvuGSJNWG$IMSJRY$SHFRJQMNFJRY$GJS=t$TMR$

FHJ$NLOHQJMFJY$RNFSG$GWGF$�OGQSGNWGV$SHFRJQMNFJR$MQG$�QGMX�$NF$JKG$RGFRG$JKMJ$JKGp$

MQG$QGMRHFR$TKp$OGHOXG$LNUKJ$VGWNMJG$IQHL$JKGNQ$QGSpSXNFU$QHPJNFGRY$TKNSK$LMp$

XGMV$JH$JKG$IHQLMJNHF$HI$FGTY$XGRR$VGRNQMvXG$KMvNJR�$r6LGGRJGQR$GJ$MX=Y$szz#Y$O=$"<}t=$

4$INQRJ$JpOG$HI$FMQQMJNWG$GLGQUNFU$IQHL$JKG$NFJGQWNGTR$SHQQGROHFVR$JH$TKMJ$

6SHJJ$MFV$DpLMF$r!�{}t$KMWG$VGINFGV$MR$�G~SPRGR$vMRGV$HF$VGIGMRNvNXNJp�=$1KGRG$

MQG$VGRSQNvGV$MR$RJMJGLGFJR$PRGV$JH$G~OXMNF$MF$PFJHTMQV$vGKMWNHQ$NF$TKNSK$HFG$

MVLNJR$JKMJ$JKG$MSJ$NF$ZPGRJNHF$NR$vMVY$TQHFUY$HQ$NFMOOQHOQNMJGY$vPJ$VGFNGR$IPXX$

QGROHFRNvNXNJp$IHQ$NJ$MOOGMXNFU$JH$JKG$IMSJ$HI$vGNFU$FHJ$IPXXp$NFIHQLGV=$1KG$

NFVNWNVPMX$JKPR$G~SPRGR$KNL¤KGQRGXI$IQHL$QGROHFRNvNXNJp$vp$SXMNLNFU$JKMJ$SGQJMNF$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Åabhmc�$6 Y$GRMJJH=$�HJQGvvG$SHRJNJPNQG$PFM$LHJNWMqNHFG$SKG$FMRSG$VMXX�NFIHQLMqNHFG=$�GQSK�$MXXM$

INFG$�$LMQ[GJNFU=$D�MqNGFVM$JN$VNSGC$UPMQVM$SKG$NH$IMSSNH=$5HF$XH$IMN$OGQSK�$RGN$HvvXNUMJH$M$IMQXHY$

OGQSK�$OMUKN$XM$1MRNY$H$SKG$FG$RHY$LM$OGQSK�$NH$MNPJH$X�MLvNGFJGY$UQMqNG$MFSKG$MX$JPH$SHFJQNvPJH=%



!{!$
%

NFIHQLMJNHF$TMR$FHJ$MWMNXMvXG$JH$KNL¤KGQY$TKNSKY$NI$NJ$KMV$vGGFY$THPXV$KMWG$

MXJGQGV$KNL¤KGQ$vGKMWNHQ=$3MQNHPR$QGROHFVGFJR$MOOGMXGV$JH$JKG$XMS[$HI$OQGSNRG$

NFVNSMJNHFR$QGUMQVNFU$KHT$MFV$TKGQG$JH$SHQQGSJXp$VNROHRG$HI$OQHVPSJR$MR$JKG$

LMNF$LHJNWG$IHQ$FHJ$QGSpSXNFU$OMQJ$HI$JKGL=$/MPQH$xyzs|Y$IHQ$G~MLOXGY$SNJGV$JKG$

QNR[$JH$LM[G$SHFIPRNHF$MFV$JH$JKQHT$MF$HvuGSJ$NF$JKG$TQHFU$vNF$TKGF$NJ$NR$FHJ$

SXGMQXp$XMvGXXGV$IHQ$QGSpSXNFU=$1KG$RMLG$OHNFJ$TMR$SHFINQLGV$vp$6GQGFMC$

-

éde�cC$;HIIGG$vMURY$IHQ$G~MLOXGC$JKGQG$NR$FH$

NFVNSMJNHFY$JKGQGIHQG$2$JKQHT$JKGL$NF$JKG$PFVNIIGQGFJNMJGV$

vNF=$2$JKNF[$JKGp$RKHPXV$vG$VNROHRGV$HI$JKGQG=$yHTGWGQY$JKGp$

SHPXV$vG$SHLOHRGV$HI$OXMRJNSY$TKH$[FHTR�$wKp$VHF�J$JKGp$

NFVNSMJG$JKNR�$2I$JKGQG$NR$FH$SXGMQ$NFVNSMJNHFY$2$JKQHT$JKGL$NF$

JKG$PFVNIIGQGFJNMJGV$vNF=$�'�±-�-́��-gejcme�-¶��-fecb̀ed�s"-

$

�MHXMY$HF$JKG$HJKGQ$KMFVY$RJMJGV$JKMJ$RKG$FGWGQ$JKQHTR$QGSpSXMvXG$OQHVPSJR$

NFJGFJNHFMXXp$NF$JKG$TQHFU$vNF$NF$HQVGQ$JH$LM[G$JKG$OQHSGRR$GMRNGQY$JQpNFU$JH$MOOXp$

NF$GWGQp$HSSMRNHF$KGQ$[FHTXGVUG$HI$QGSpSXNFU$QPXGR=$yHTGWGQY$RKG$XMLGFJGV$JKMJ$

QGSpSXNFU$NFVNSMJNHFR$RHLGJNLG$MQG$LNRRNFU$MFV$JKNR$OGQKMOR$LNUKJ$SMPRG$KGQ$

SHLLNJR$¹��Ã·Ä®Âª$LNRJM[GR=$

-

)chmcC$/MpvG$2$VH$FHJ$[FHT$JKMJ$HvuGSJY$2$VH$FHJ$[FHT$

TKGQG$JH$SHFIGQ$NJ=$/MpvG$NJ$KMR$JH$vG$JKQHTF$�$TKH$[FHTR�$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
s"$́ede�cC$1NOH$XG$vPRJG$VGX$SMII�C$FHF$S��$RSQNJJH$FNGFJGY$ZPNFVN$XG$vPJJH$FGX$RGSSH=$6GSHFVH$LG$

WMFFH$X =$�GQ²$OHJQGvvGQH$MFSKG$GRRGQG$VN$OXMRJNSMY$SKN$XH$RM�$�GQSK�$FHF$XH$RSQNWHFH�µ$6G$FHF$XH$

RSQNWHFHY$NH$XG$vPJJH$FGX$RGSSH$FHF$GRRGFVHSN$PF�NFVNSMqNHFG$SKNMQM=$



!{s$
%

�$NF$JKG$OXMRJNS$vNFY$MFV$2$JKQHT$NJ$NF$JKG$PFVNIIGQGFJNMJGV$vNF$

vGSMPRG$2$VH$FHJ$INFV$NFVNSMJNHFRY$2$VH$FHJ$[FHT$KHT$JH$JQGMJ$

NJ=$�'��-�-gejcme�-..�-̀h¦ieºage�s<$

$

ÌGJJp$xy!{|Y$KHTGWGQY$TMR$LHQG$OHXGLNSMX$HF$JKNR$MROGSJY$SHLOXMNFNFU$JKMJ$

JKG$RGQWNSG$OQHWNVGQ$VHGR$FHJ$MVGZPMJGXp$NFIHQL$OGHOXG$JKQHPUK$NFIHQLMJNWG$

XGMIXGJR$HQ$JKG$QGSpSXNFU$SMXGFVMQ$MvHPJ$KHT$JH$OQHOGQXp$QGSpSXG=$:PQJKGQLHQGY$RKG$

TMR$SHFWNFSGV$JKMJ$OQHWNVGQ�R$SMXX$SGFJGQ$HOGQMJHQR$THPXV$FHJ$vG$MvXG$JH$UNWG$KGQ$

SHQQGSJ$MFRTGQR$MFV$SXMQNINSMJNHFR$NF$SMRG$RKG$THPXV$SMXX$JKGL$IHQ$KGXO=$

2UFHQMFSG$rHQ$NFSHLOXGJG$[FHTXGVUGt$HI$QGSpSXNFU$QPXGR$HQNUNFMJGR$RHLG$

�QGSpSXNFU$LpJKR�Y$TKNSK$RGGLGV$JH$vG$VGGO�QHHJGV$NF$OGHOXG�R$vGXNGIR$MFV$TGQG$

HIJGF$SNJGV$vp$JKGL$MR$WMXNV$QGMRHFR$IHQ$FHJ$QGSpSXNFU$RHLG$NJGLR=$1KG$INQRJ$HI$

JKGLY$QGOHQJGV$vp$WMQNHPR$QGROHFVGFJR$r/MVVMXGFM$xyz!|Y$2HMFM$xyz"|Y$7MFNGXM$

xyz�|Y$ENMSHLH$xy!z|Y$ÌGJJp$xy!{|$MFV$7NXGJJMY$/NQSM$MFV$�NGJQH$xy!�|tY$TMR$JKMJ$

MF$HvuGSJ$rG=U=Y$M$OXMRJNS$SHFJMNFGQt$NR$FHJ$QGSpSXMvXG$NI$NJ$NR$VNQJp$HQ$NI$NJ$SHFJMNFGV$

SKGLNSMX$OQHVPSJR$rG=U=Y$JHHJKOMRJGY$RKMLOHHt$rRGG$;KMOJGQ$"t=$

4FHJKGQ$�LpJK�$TMR$JKMJ$NJ$NR$FHJ$M$vNU$OQHvXGL$JKQHTNFU$MF$HvuGSJ$NF$JKG$

TQHFU$vNFY$RNFSG$MJ$JKG$QGSpSXNFU$SGFJGQ$RHLGHFG$TNXX$VNWNVG$MFV$VNIIGQGFJNMJG$NJ$

IQHL$JKG$QGRJ=$:NXNOOHY$IHQ$G~MLOXGY$vGXNGWGV$JKMJ$�QGMX�$VNIIGQGFJNMJNHF$NR$OHRRNvXG$

HFXp$MIJGQ$KHPRGKHXV$SHXXGSJNHFY$MRRGQJNFU$JKG$NLOHRRNvNXNJp$IHQ$OGHOXG$JH$

VNRJNFUPNRK$vGJTGGF$VNIIGQGFJ$JpOGR$HI$RNLNXMQ$LMJGQNMXRY$G=U=Y$VNIIGQGFJ$JpOGR$HI$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
s<$)chmcC$/MUMQN$FHF$SHFHRSH$ZPGXXM$SHRMY$FHF$RH$VHWG$WM=$/MUMQN$WMY$SKG$FG$RHY$FGXXM$OXMRJNSMY$XM$

LGJJH$FGX$RGSSH$OGQSK�$FHF$JQHWH$NFVNSMqNHFNY$FHF$RH$SHLG$JQMJJMQG$ZPGRJH$QNINPJH$G$XH$vPJJH$WNM$

SHR =%



!{#$
%

OXMRJNSY$vGSMPRG$IHQ$JKGL$�OXMRJNS$NR$OXMRJNS�Y$GWNVGFSNFU$JKPR$TKMJ$yGFQN[RRHF$

MFV$SHXXGMUPGR$rsz!zt$VGRSQNvGV$MR$M$RJQPSJPQMX$LNRLMJSK$vGJTGGF$OQHIGRRNHFMX$

MFV$OGHOXG$TMRJG$RHQJNFU$OQNFSNOXGR=$1KMJ$NRY$OQHIGRRNHFMX$TMRJG$RHQJNFU$OQNFSNOXGR$

MQG$NF$RHLG$SMRGR$SHPFJGQNFJPNJNWG$JH$OGHOXGY$TKH$PRG$HJKGQ$SMJGUHQNqMJNHFR$MFV$

OQNFSNOXGR$SXHRGQ$JH$JKGNQ$G~OGQNGFSG$JH$RHQJ$TMRJG$rG=U=Y$NI$NJ$NR$UHHV$IHQ$JKG$

GFWNQHFLGFJ$JH$QGSpSXG$RHLG$[NFVR$HI$OXMRJNS$NJGLRY$TKp$RKHPXV$FHJ$MXX$[NFVR$vG$

QGSpSXGV�t=$1KNR$LMp$SMPRG$PFSGQJMNFJp$MFV$R[GOJNSNRL$ryGFQN[RRHF$GJ$MX=Y$sz!ztY$

HQ$LMp$RGQWGY$MR$NF$JKG$SMRG$HI$:NXNOOHY$MR$M$uPRJNINSMJNHF$IHQ$VGIGSJNWG$GONRHVGR=$$

$

¼amallhC$1KGQG$MQG$M$XHJ$HI$RpLvHXR===$RH$pHP$SMFFHJ$

PFVGQRJMFV$TKGJKGQ$NJ$NR$OHXpOQHOpXGFGY$OHXpGJKpXGFG===$

HFG$SMFFHJ$UHNFU$LMV=$2$JKNF[$JKMJ$VNIIGQGFJNMJNHF$NR$LMVG$

MIJGQ$HPQ$SHXXGSJNHF=$:HQ$PRY$OXMRJNS$NR$OXMRJNS=$�'�¶-�-jcme�-

¶��-bakam-e�½a�eed�s{-

$

4XJGQFMJNWGXpY$QGROHFVGFJR$SNJGV$MR$MF$G~SPRG$IHQ$VGIGSJNWG$GONRHVGR$

LNRNFIHQLMJNHF$MQNRNFU$IQHL$LNRQGOQGRGFJMJNHF$HI$JKG$IMSJR$vp$HJKGQ$OGHOXGY$HQ$

IQHL$JKG$HvRGQWMJNHF$HI$JKGNQ$vGKMWNHQ=$wKNXG$VNRSPRRNFU$JKG$QGRPXJR$HI$JKG$

ZPGRJNHFFMNQGY$IHQ$G~MLOXGY$4FFMLMQNMY$4VQNMFH$MFV$4XGRRMFVQH$xy!}|$TGQG$

WGQp$RPQOQNRGV$MJ$VNRSHWGQNFU$JKMJ$6JpQHIHML$JQMpR$MQG$MSJPMXXp$QGSpSXMvXGY$MFV$

uPRJNINGV$JKGNQ$GQQHFGHPR$vGXNGIR$vp$MRRGQJNFU$JKMJ$�HJKGQR�$KMWG$MXTMpR$RMNV$JH$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
s{$¼amallhC$;N$RHFH$JPJJG$RNUXG===$ZPNFVN$FHF$RN$OP²$SMONQG$RG$�$OHXNOQHONXGFGY$OHXNGJNXGFG===$PFH$FHF$

�$SKG$OP²$NLOMqqNQG=$�GFRH$SKG$XM$SGQFNJM$WGFUM$IMJJM$VHOH$XM$FHRJQM$QMSSHXJM=$�GQ$FHN$OXMRJNSM$�$

OXMRJNSM=$



!{"$
%

JKGL$JKMJ$6JpQHIHML$NR$M$FHF�QGSpSXMvXGY$QGRNVPMX$TMRJG=$ÌGJJp$xy!{|Y$HF$JKG$HJKGQ$

KMFVY$MRRGQJGV$JKMJ$RKG$VHGR$FHJ$QGSpSXG$JKNF$OXMRJNS$OMS[MUGRY$vPJ$ROGSNINGV$MXRH$

JKMJ$NF$KGQ$HONFNHF$GWGQpHFG$vGKMWGR$NF$JKG$RMLG$LMFFGQY$RNFSG$RKG$[FHTR$

OGQRHFMXXp$M$FPLvGQ$HI$HJKGQ$OGHOXG$rG=U=Y$JKG$IMLNXp$TKGQG$RKG$THQ[R$MR$

KHPRG[GGOGQt$VHNFU$JKG$RMLG=$

-

(��cjcdacC$2$JKQHT$6JpQHIHML$NF$JKG$PFVNIIGQGFJNMJGV$

vNF=$AGSMPRG$NJ$KMR$vGGF$RMNV$JH$PR$JKMJ$NJ$KMR$JH$vG$SHFIGQQGV$

JKGQG===$

(�dac�hC$BGMKY$HFSG$NJ$KMR$vGGF$RMNV$JH$PR$JKMJ$NJ$KMR$

FHJ$JH$vG$VNROHRGV$HI$NF$JKG$OXMRJNS$vNF=$

(meiic��dhC$?WGQpvHVp$KMWG$MXTMpR$RMNV$JH$PR$JKMJ$

6JpQHIHML$NR$FHJ$QGSpSXMvXG=--

�'��-�-(j��-gejcme�-�]�-defade��-(���-jcme�-�]�-defade��-

(m��-jcme�-]¶�-ifcdf̂¦lled�s�-

-

4$RGSHFV$JpOG$HI$G~SPRGR$PRGV$vp$QGROHFVGFJR$TGQG$�MSSNVGFJR�Y$TKGQG$

QGROHFRNvNXNJp$NR$LNJNUMJGV$HQ$QGXNGWGV$vp$OHNFJNFU$JH$JKG$UGFGQMXXp$QGSHUFNqGV$

KPLMF$NFSMOMSNJp$JH$SHFJQHX$MXX$LHJHQ$HQ$SHUFNJNWG$QGROHFRGR$r6SHJJ$Í$DpLMFY$

!�{}t=$2F$OMQJNSPXMQY$WMQNHPR$NFJGQWNGTGGR$NFWH[GV$VNRJQMSJNHF$MFV$XMS[$HI$

MJJGFJNHF$MR$M$RHPQSG$HI$VGIGSJNWG$GONRHVGR=$

$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
s�$(��cjcdacC$2H$NX$OHXNRJNQHXH$XH$LGJJH$FGX$RGSSH=$�GQSK�$SG$X�KMFFH$VGJJHY$SKG$WM$FGX$RGSSH===$

(�dac�hC$?K$R Y$PFM$WHXJM$SG$X�KMFFH$OQHOQNH$VGJJH$SKG$FHF$WM$FGXXM$OXMRJNSM=$

(meiic��dhC$;G$X�KMFFH$RGLOQG$VGJJH$JPJJN$SKG$NX$OHXNRJNQHXH$FHF$RN$QNSNSXM=$
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(�fh�aeffcC$2J$KMOOGFR$JKMJ$RHLGJKNFU$GFVR$PO$NF$

MFHJKGQ$vNFY$PFNFJGFJNHFMXXpY$vGSMPRG$NF$JKMJ$LHLGFJ$HFG$

LMpvG$NR$M$XNJJXG$VNRJQMSJGV=$�'�]-�-gejcme�-�]�-defade��s}$

$

(��cjcdacC$6HLGJNLGR$2$UGJ$SHFIPRGVY$2$LGMF$JKMJ$2$

[FHT$TKGQG$2$KMWG$JH$VNROHRG$HI$JKG$HvuGSJY$vPJ$2$JKQHT$NJ$

GXRGTKGQG=$�'��-�$gejcme�-�]�-defade��s�$

$

4$JKNQV$JpOG$HI$G~SPRGR$QGIGQR$JH$XMS[$HI$ROMSG$NF$JKG$KHLG$JH$SHXXGSJ$HFG$HQ$

LHQG$OQGRSQNvGV$JpOGR$HI$LMJGQNMXR=$4QUNM$xyz{|Y$IHQ$G~MLOXGY$RMNV$JKMJ$RKG$

SHXXGSJR$IHQ$QGSpSXNFU$HFXp$uHPQFMX$OMOGQY$TKNXG$RKG$JKQHTR$HJKGQ$JpOGR$HI$OMOGQ$

rG=U=Y$ONGSGR$HI$OMS[MUGRY$XNJJXG$XGMIXGJRY$GJS=t$NF$JKG$PFVNIIGQGFJNMJGV$vNF=$6KG$

LHJNWMJGV$JKNR$IMSJ$vp$G~OXMNFNFU$JKMJ$RKG$XNWGR$NF$M$JNFp$KHPRG$TNJK$XNJJXG$ROMSG$

IHQ$QGSpSXNFU$SHFJMNFGQR=$6KG$KMR$JKPR$JH$SHXXGSJ$OMOGQ$NF$M$XNJJXG$G~JGQFMX$

RJHQGQHHLY$vPJ$RNFSG$NJ$NR$HPJRNVG$MFV$FHJ$SHLOXGJGXp$SXHRGVY$TNFV$SHPXV$vXHT$

MTMp$RLMXXGQ$OMOGQ$ONGSGR=$7NXGJJM$MXRH$XMLGFJGV$XMS[$HI$ROMSG$NF$JKG$KHPRG$TKGQG$

RKG$XNWGR$MR$HIIRNJG$RJPVGFJ$MR$JKG$LMNF$QGMRHF$TKpY$TKGF$JKGQGY$RKG$QGSpSXGR$WGQp$

XNJJXG=$

$

ÎameffcC$2J$NR$M$OQHvXGL$HI$ROMSGY$vGSMPRG$2$vMQGXp$KMWG$

ROMSG$IHQ$QGSpSXNFU$vNFR=$2$XNWG$NF$M$WGQp$RLMXX$RJPVNH$MFV$2$

KMWG$FH$ROMSG$IHQ$JKQGG$HQ$IHPQ$vNFR=$2FVGGVY$2$JKQHT$NF$JKG$

PFVNIIGQGFJNMJGV$vNF$JKG$LMuHQNJp$HI$Lp$TMRJGY$GWGF$NI$FHJ$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
s}$(�fh�aeffcC$�$IMSNXG$NFRHLLM$SKG$PFM$SHRM$RSNWHXN$RP$PF$MXJQH$vNVHFGY$MFSKG$RGFqM$WHXGQGY$OGQSK�$

MX$LHLGFJH$LMUMQN$PFH$�$PF$OH�$VNRJQMJJH=$
s�$(��cjcdacC$4$WHXJG$IMSSNH$SHFIPRNHFGY$SNH�$RH$VHWG$WM$PFM$SHRM$G$XM$LGJJH$VM$PF�MXJQM$OMQJG=%
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MXX=$:HQ$M$LMJJGQ$HI$ROMSGY$vGSMPRG$2$KMWG$FH$ROMSG$IHQ$JKG$

vNFR=$�'�±-�-gejcme�-§��-if¦�e�f�#z-

-

4$VNIIGQGFJ$JpOG$HI$G~OXMFMJNHFR$IHQ$VGIGSJNWG$GONRHVGR$MQG$uPRJNINSMJNHFRY$

FMLGXp$MSSHPFJR$NF$TKNSK$�$SHFJQMQp$JH$G~SPRGR$�$HFG$MSSGOJR$QGROHFRNvNXNJp$IHQ$

JKG$MSJ$NF$ZPGRJNHF$QGSHUFNqNFU$JKMJY$NF$UGFGQMXY$NJ$NR$NLOGQLNRRNvXGY$vPJ$SXMNLNFU$

JKMJ$JKG$OMQJNSPXMQ$HSSMRNHF$OGQLNJR$HQ$QGZPNQGR$JKG$WGQp$MSJ$r6SHJJ$Í$DpLMFY$

!�{}t=$5PLGQHPR$QGROHFVGFJR$SNJGV$uPRJNINSMJNHFR$MR$QGMRHFR$IHQ$FHJ$QGSpSXNFU=$:HQ$

/MQNM$DPNRMY$IHQ$G~MLOXGY$FHJ$QGSpSXNFU$RSQMOR$HI$INRK$rR[NF$MFV$vHFGRt$MFV$JKG$

OXMRJNS$OMS[MUG$SHFJMNFNFU$NJ$TMR$LHJNWMJGV$vp$MWHNVNFU$JKG$OQHVPSJNHF$HI$vMV$

RLGXXR=$:HQ$JKNR$QGMRHFY$RKG$MIINQLGV$JH$OPJ$JKGL$NF$JKG$UMQvMUG$vNFY$HQY$

MXJGQFMJNWGXpY$NF$JKG$vNF$JKMJ$KMR$JH$vG$SHXXGSJGV$INQRJ$vp$RGQWNSG$OQHWNVGQ$HOGQMJHQR=$

4FJHFNGJJM$xyz#|$MFV$3NWNMFM$xyz}|Y$HF$JKG$HJKGQ$KMFVY$VH$FHJ$QGSpSXG$G~ONQGV$

IHHV$TNJK$M$SQGMLp$JG~JPQG$rG=U=Y$pHUPQJ$HQ$QNSHJJMt$RNFSG$NJ$LNUKJ$SQGMJG$OQHvXGLR$

HI$VNQJY$OGQSHXMJNHF$MFV$vMV$RLGXX=$

$

¥cdac-�¦aicC$9RPMXXp$TKGF$2$vPp$INRKY$2$SXGMFRG$MFV$

OQGOMQG$NJY$MFV$JKGF$MXX$UHGR$NF$JKG$PFVNIIGQGFJNMJGV$vNF=$

4XJGQFMJNWGXpY$NF$MFp$SMRGY$2$VH$FHJ$SHFIGQ$NJ$TKGQG$2$RKHPXVY$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
#z$ÎameffcC$�$MFSKG$PF$OQHvXGLM$VN$ROMqNHY$OGQSK�$M$LG$N$vNVHFN$ZPMRN$FHF$SN$RJMFFH=$2H$KH$PF$

LHFHXHSMXG$ONSSHXNRRNLH$G$FHF$LN$RJMQGvvGQH$LMN$JQG�ZPMJJQH$vNVHFN=$2FIMJJN$NH$FHF$JPJJHY$OGQ²$

JMFJH$XH$vPJJH$FGX$RGSSH=$�GQ$PFM$ZPGRJNHFG$OQHOQNH$VN$ROMqNHY$OGQSK�$FHF$SN$RJMFFH=$
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vPJ$2$JKQHT$NJ$NF$JKG$vNF$JKMJ$KMR$JH$vG$SHXXGSJGV$INQRJ=$:HQ$M$

LMJJGQ$HI$RLGXX=$�'�§-�-gejcme�-�]�-defade��#!-

-

Ïakac�cC$2$KMWG$JH$RMp$JKG$JQPJKC$TG$VNROHRG$SHQQGSJXp$

HI$RHLG$HvuGSJRY$RPSK$MR$LHqqMQGXXM=$1KMJ$NRY$TG$HOGF$NJY$

GLOJp$HPJ$JKG$TMJGQ$MFV$JKQHT$JKG$LHqqMQGXXM$NF$HFG$vNFY$

MFV$JKG$OMS[NFU$NF$MFHJKGQ$HFG=$yHTGWGQY$2$ML$FHJ$MXTMpR$

RH$SMQGIPXC$JKMJ$NRY$NI$2$RGG$JKMJ$M$pHUPQJ$NR$G~ONQGVY$2$VH$FHJ$

GLOJp$JKG$uMQY$2$JKQHT$MXX$JHUGJKGQ$NF$JKG$PFVNIIGQGFJNMJGV$

vNF=$2$[FHT$JKMJ$NJ$NR$FHJ$JKG$vGRJ$JKNFU$JH$VHY$vPJ$NJ$NR$

MFFHpNFU$GLOJpNFU$NJ=$DGJ�R$RMp$JKMJ$TG$SHFIGQ$TQHFUXp$

G~ONQGV$SQGMLp$IHHVRY$TKNSK$KMWG$M$SHFRNRJGFSp$JKMJ$NR$

FGNJKGQ$XNZPNVY$TKNSK$SMF$GMRNXp$UH$VHTF$JKG$VQMNFY$FHQ$

RHXNVY$TKNSK$SMF$vG$RMIGXp$JKQHTF$NF$JKG$HQUMFNS$vNF$TNJKHPJ$

SMPRNFU$VMLMUGR=$;QGMLp$OQHVPSJR$OGQSHXMJG$MFV$MQG$

RJNS[pY$MFV$JKNR$NR$MFFHpNFU=$1KGQGIHQGY$TG$JGFV$JH$JKQHT$MXX$

JHUGJKGQ=$1KMF[IPXXpY$NJ$VHGR$FHJ$KMOOGF$RH$HIJGF=$�'��-�-

gejcme�-¶��-iebdefcdn�#s$

$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
#!$¥cdac-�¦aicC$7N$RHXNJH$ZPMFVH$SHLOQH$NX$OGRSGY$XH$SPQHY$XH$OPXNRSHY$GSS=Y$OHN$WM$JPJJH$FGX$RGSSH=$

0$SHLPFZPG$FHF$XH$LGJJH$VHWG$VHWQGN$LGJJGQXHY$XH$LGJJH$FGX$QNINPJH$SKG$WM$WNM$OGQ$OQNLHY$SKG$

GXNLNFH$OGQ$OQNLH=$�GQ$PFM$ZPGRJNHFG$VN$HVHQG=$
#s$Ïakac�cC$2H$VNSH$XM$WGQNJ¢C$MXSPFG$SHRGY$SHLG$XM$LHqqMQGXXMY$XG$RLMXJNMLH$vGFG=$;NH�Y$XM$MOQNMLHY$

RWPHJNMLH$X�MSZPM$G$vPJJNMLH$WNM$XM$LHqqMQGXXM$VM$PFM$OMQJG$G$X�NLvMXXH$VMXX³MXJQM=$2H$OGQ²$FHF$

RGLOQG$RHFH$SHR $vQMWMC$SNH�Y$RG$WGVH$SKG$PFH$pHUPQJ$�$RSMVPJH$FHF$LN$LGJJH$M$RWPHJMQG$NX$WMRGJJHY$

vPJJH$JPJJH$FGX$RGSSH=$6H$SKG$FHF$�$NX$LMRRNLHY$OGQ²$�$PF$OH�$QHUFHRH$VGVNSMQRN$M$RWPHJMQXH=$

7NSNMLH$SKG$SMONJM$VN$RLMXJNQG$LMXG$NX$OQHVHJJH$RSMVPJH$SHF$ZPGN$OQHVHJJN$SKG$KMFFH$PFM$

SHFRNRJGFqM$SKG$FHF$�$F�$XNZPNVMY$SKG$OP²$MFVMQG$UN£$JQMFZPNXXMLGFJG$OGQ$XH$RSMQNSHY$G$F�$RHXNVMY$

SKG$OP²$GRRGQG$JQMFZPNXXMLGFJG$vPJJMJM$FGXX�PLNVH$RGFqM$SQGMQG$VMFFN=$2$OQHVHJJN$PF$OH�$SQGLHRNY$

LGJJGQXN$FGXX�PLNVH$SKG$OHN$OGQSHXMFHY$MOONSSNSMFH$OGQ$RHJJHY$�$PF$OH�$PFM$QHUFM=$?$ZPNFVN$RN$JGFVG$

M$vPJJMQG$WNM$JPJJH$MRRNGLG=$�GQ²$FHF$SMONJM$ROGRRH$OGQ$IHQJPFM=$
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wKGF$NFWNJGV$JH$QGIXGSJ$POHF$VGIGSJNWG$GONRHVGR$MFV$JKGNQ$SMPRGRY$RHLG$

QGROHFVGFJR$QGSHUFNqGV$JKMJ$FH$HJKGQ$WMXNV$LHJNWMJNHF$SMF$vG$MVVPSGVY$vPJ$

XMqNFGRR=$/MVVMXGFM$xyz!|$RMNV$JKMJ$RHLGJNLGR$RKG$VHGR$FHJ$MVGZPMJGXp$OQGOMQG$

RHLG$NJGLR$IHQ$QGSpSXNFU$rG=U=Y$RZPGGqNFU$HQ$QNFRNFU$uPNSG$vHJJXGR$HQ$1GJQMOM[$

SHFJMNFGQRtY$TKNXG$?XNRMvGJJM$xyss|Y$QGOHQJNFU$HF$VGIGSJNWG$MSJRY$MVLNJJGV$JH$IGGX$M$

RGFRG$HI$UPNXJ$TKGF$RKG$NR$SHLLNJJNFU$JKGLY$VPG$JH$JKG$MTMQGFGRR$JKMJ$KGQ$

vGKMWNHQ$NR$UPNVGV$vp$FH$HJKGQ$QGMRHFR$JKMF$XMqNFGRR=$

0F$JKG$HJKGQ$KMFVY$4XGRRNM$xyz!|$G~OXMNFGV$KGQ$WNHXMJNHFR$HI$QGSpSXNFU$QPXGR$

NF$JGQLR$HI$JKG$QGXMJNWG$FHF�NLOHQJMFSGY$IHQ$KGQY$HI$JKG$vGKMWNHQ$NF$ZPGRJNHF=$6KG$

vGXNGWGV$NFVGGV$JKMJ$VNWNVNFU$JKG$OMQJR$HI$TKNSK$M$OMS[GJ$HI$SNUMQGJJGR$NR$

SHLOHRGV$rN=G=Y$JKG$OMOGQ$vH~$MFV$JKG$OXMRJNS$INXLt$NR$M$JQNIXNFU$MSJY$HF$TKNSK$NJ$NR$

JKPR$FHJ$THQJK$JH$ROGFV$IMJNUPG$MFV$JNLG=$6KG$MIINQLGV$MXRH$JKMJ$JKG$HFXp$JKNFUR$

JKMJ$LMJJGQ$IHQ$KGQ$MQG$JKG$GMRNFGRR$HI$JKG$MSJNHF$NF$NJRGXI$MFV$FHJ$TMRJNFU$JNLG$HF$

NJY$MFV$JKMJ$RKG$FGWGQ$QGIXGSJR$POHF$JKG$GIIGSJR$HI$KGQ$vGKMWNHQY$IHQ$G~MLOXG$HF$

GFWNQHFLGFJY$TKNXG$OGQIHQLNFU$NJ=$

-

<=s=!=>@?46054AD?$@?;B;D25E$4;123212?6$

Ap$VNRSPRRNFU$HF$JKG$QGMRHFR$TKp$QGROHFVGFJR$RHLGJNLGR$SHLLNJ$VGIGSJNWG$

MSJRY$NJ$GLGQUGV$JKMJY$VGRONJG$JKG$UQGMJ$LMuHQNJp$OGQSGNWGV$JKGLRGXWGR$MR$[GGF$

QGSpSXGQRY$MFV$RHLG$HI$JKGL$SXMNLGV$JKMJ$JKGQG$NR$FHJKNFU$LHQG$JKGp$SMF$VH$RNFSG$

JKGp$MQG$MXQGMVp$QGSpSXNFU$MJ$JKGNQ$vGRJY$NF$OQMSJNSG$JKGQG$MQG$SXGMQ$XNLNJR$JH$TKMJ$

OGHOXG$MQG$TNXXNFU$JH$VH$TNJK$QGUMQV$JH$KHPRGKHXV$QGSpSXNFU=$1KGRG$XNLNJR$
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SHQQGROHFV$JH$TKMJ$6[NXX$MFV$EpvGQU$rsz!zt$KMWG$SMXXGV$�QGMRHFMvXG$MSJNWNJNGR�Y$

JKMJ$NRY$JKG$rUQGGFt$MSJNWNJNGR$OGHOXG$SHFRNVGQ$QGMRHFMvXG$IHQ$JKGL$JH$VH$NF$JKG$

SHFJG~J$HI$JKGNQ$VMNXp$XNIG=$wKNXG$FHJ$VHNFU$QGMRHFMvXG$MSJNWNJNGR$rG=U=Y$QGSpSXNFU$

TMRJG$NFRJGMV$HI$VPLONFU$NJt$TMR$RGGF$MR$NUFHQMFJY$RJPONV$MFV$VNRJPQvNFU$vp$LHRJ$

QGROHFVGFJRY$UHNFU$MR$IMQ$MR$VNWNVNFU$NJGLR$SHLOHRGV$vp$VNIIGQGFJ$LMJGQNMXR$JKMJ$

MQG$FHJ$GMRNXp$RGOMQMvXG$TMR$SHFRNVGQGV$MR$HWGQXp$JNLG$SHFRPLNFU$JH$vG$

QGMRHFMvXG$IHQ$RGWGQMX$HI$JKGL=$

;MQXM$xyz<|Y$IHQ$G~MLOXGY$SHLLGFJNFU$HF$KMWNFU$RGGF$KGQ$VMPUKJGQ$NF$XMT$

VNWNVNFU$MF$GLOJp$MXPLNFPL$SMF$IQHL$NJR$OMOGQ$XMvGXY$RMNV$JKMJ$JKNR$TMR$FHJ$KGQ$

SMRGY$RNFSG$NJ$NR$SHQQGSJ$JH$vG$SHLLNJJGV$TNJK$QGSpSXNFUY$vPJ$HFG$VHGR$FHJ$KMWG$JH$

G~MUUGQMJG$NF$HQVGQ$JH$MWHNV$UHNFU$LMV=$6NLNXMQXpY$4FJHFGXXM$xy!!|$MIINQLGV$JKMJ$

RKG$KMV$FHJ$JKG$JNLG$FHQ$JKG$TNXXNFUFGRR$JH$LM[G$M$uHv$rN=G=Y$VNWNVNFU$OMOGQ$XMvGXR$

IQHL$UXMRR$vHJJXGR$MFV$uMQRt$JKMJ$NF$KGQ$HONFNHF$OGQJMNFR$JH$JKG$RGQWNSG$OQHWNVGQ=$4$

SHLLHF$TMp$JH$VGMX$TNJK$QGSpSXNFU$NF$M$�QGMRHFMvXG$TMp�$NR$JKMJ$G~GLOXNINGV$vp$

6NXWMFHC$

$

ámkc�hC$wG$VH$JKG$vPX[=$1KGFY$JM[G$MR$MF$G~MLOXG$JKG$

1GJQMOM[$LNX[$SMQJHF===$2$JQp$JH$VNWNVGY$NF$MVVNJNHF$JH$JKG$

OXMRJNS$SMOY$GWGF$NJR$RPOOHQJ=$2I$NJ$NR$OHRRNvXG$JH$QGLHWG$NJ$

ZPNS[Xp$NJ�R$H[Y$HJKGQTNRG$2$XGMWG$NJ$JKGQG=$2$VH$FHJ$TMFJ$JH$

UGJ$RJQGRRGV$TNJK$NJµ$x===|$APJ$2$JKNF[$JKMJ$TKMJ$TG$VH$NR$QNUKJ=$

/MpvG$TG$SHPXV$OPJ$GWGF$LHQG$MJJGFJNHFY$LMpvG$MWHNV$JH$

JKQHT$G~ONQGV$pHUPQJ$MXX$JHUGJKGQ$TNJK$JKG$uMQ$NF$JKG$
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PFVNIIGQGFJNMJGV$vNF=$APJ$IHQ$LGY$TKMJ$TG$MQG$MXQGMVp$VHNFU$

NR$LHQG$JKMF$GFHPUK=$�'��-�-jcme�-.��-jc�c½ed�##-

-

1KNR$G~SGQOJ$KNUKXNUKJR$WMQNHPR$NFJGQGRJNFU$MROGSJRC$TKGQG$JKG$XNLNJR$IHQ$

6NXWMFH�R$SHLLNJLGFJ$MFV$NFVNWNVPMX$GIIHQJR$XNG$rN=G=Y$QGSpSXNFU$JMR[R$KMWG$FHJ$JH$

vG$JHH$JNLG$SHFRPLNFUtÐ$KHT$KG$SHFRNVGQR$KNLRGXI$MR$M$UHHV$QGSpSXGQ$GWGF$NI$KG$

NR$MTMQG$JKMJ$LHQG$SHPXV$vG$VHFGY$RNFSG$JKMJ$�LHQG�$NR$FHJ$VGGLGV$MR$QGMRHFMvXG$

NF$JKG$SHFJG~J$HI$KNR$IMLNXp�R$VMNXp$QHPJNFGÐ$MFV$JKG$IMSJ$JKMJ$�VHNFU$JKG$vPX[�$HI$

QGSpSXNFU$MSJNWNJNGR$RGGLR$JH$QGXNGWG$KNL$IQHL$JKG$QGROHFRNvNXNJp$HI$FHJ$QGSpSXNFU$

MXX$JKG$NJGLR$OQHOGQXp=$

1KG$FMQQMJNWGR$HI$6GQGFM$xyz}|$MFV$?XGFM$xy!"|Y$HF$JKG$HJKGQ$KMFVY$

KNUKXNUKJGV$JKMJ$QGMRHFMvXG$MSJNHFR$MQG$HIJGF$SHFFGSJGV$JH$LHQMX$SHFRNVGQMJNHFRY$

RNFSG$TKMJ$NR$SHFRNVGQGV$JH$vG$QGMRHFMvXG$SHPXV$SHFJQMRJ$TNJK$JKG$VGRNQG$HI$vGNFU$

M$SHFRSNHPR$QGSpSXGQ=$6GQGFM$MFV$?XGFM$SXMNLGV$NFVGGV$JKMJ$JKGp$VH$FHJ$QGSpSXG$

RHLG$LPXJN�LMJGQNMX$OMS[MUGR$vGSMPRG$NJ$THPXV$JM[G$JKGL$JHH$LPSK$JNLG$JH$

OQHOGQXp$RGOMQMJG$MXX$JKG$OMQJR$SHLOHRNFU$JKGLY$vPJ$MJ$JKG$RMLG$JNLGY$JKQHTNFU$

JKGRG$OMS[MUGR$PFVNWNVGV$NF$JKG$UMQvMUG$SMPRGR$JKGL$M$IGGXNFU$HI$

PFSHLIHQJMvXGFGRR=$1KNR$IMSJ$XGV$JKG$JTH$QGROHFVGFJR$JH$vXMLG$LMFPIMSJPQGQRY$MR$

TGXX$MR$NFRJNJPJNHFR$IHQ$XMS[$HI$SHFJQHXY$MIINQLNFU$JKMJ$LMFPIMSJPQGQR$RKHPXV$vG$

IHQvNVVGF$vp$XMT$JH$OQHVPSG$MFV$PRG$RPSK$JpOG$HI$OMS[MUGR=$

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
##$́amkc�hC$2X$UQHRRH$RN$IM=$�HN$WMvv�Y$OQGFVNMLH$MV$GRGLONH$XM$SHFIGqNHFG$VGX$XMJJG$NF$1GJQMOM[¡$

NH$OQHWH$M$RJMSSMQGY$HXJQG$MX$JMOOH$NF$OXMRJNSMY$MFSKG$NX$RPH$RPOOHQJH=$6G$WNGFG$WNM$WGXHSGLGFJG$

vGFGY$RGFF²$XH$XMRSNH$X¢=$5HF$�$SKG$LN$RJH$M$VMFFMQGµ$x¡|$�GFRH$SHLPFZPG$SKG$ZPGXXH$SKG$IMSSNMLH$

RNM$UNPRJH=$/MUMQN$OHJQGLLH$LGJJGQSN$MFSHQM$PF$OH�$ON£$VN$MJJGFqNHFGY$LMUMQN$XH$pHUPQJ$RSMVPJH$

FHF$vPJJMQXH$NFJGQH$FGX$RGSSH=$�GQ²$OGQ$LGY$ZPGXXH$SKG$UN¢$IMSSNMLH$�$ON£$SKG$RPIINSNGFJGY$GSSH=$
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1KNR$;KMOJGQ$KMR$VGLHFRJQMJGV$JKG$RNUFNINSMFSG$HI$LPXJNOXG$IMSJHQR$NF$

LHJNWMJNFU$KHPRGKHXV$QGSpSXNFU=$4XHFURNVG$TGXX�RJPVNGV$IMSJHQR$RPSK$MR$

GFWNQHFLGFJMX$OQHJGSJNHFY$JKG$QHXG$HI$HJKGQ$NLOHQJMFJ$IMSJHQR$KMR$vGGF$GWNVGFSGVY$

MR$TGXX$MR$JKG$TMpR$NF$TKNSK$JKGp$NFIXPGFSG$QGSpSXNFU$OQMSJNSGR=$2F$OMQJNSPXMQY$NJ$

KMR$vGGF$OHNFJGV$HPJ$JKMJ$LHJNWMJNHFR$JH$QGSpSXG$QGIGQ$FHJ$HFXp$JH$GFWNQHFLGFJMXY$

vPJ$MXRH$JH$SNWNS$VPJp�QGXMJGV$WMXPGRY$MR$TGXX$MR$JH$KMvNJ=$1KMJ$NRY$OGHOXG$QGSpSXG$NF$

HQVGQ$JH$KGXO$OQHJGSJ$JKG$GFWNQHFLGFJY$vGSMPRG$JKGp$SHFRNVGQ$NJ$NR$JKGNQ$SNWNS$VPJp$

JH$VH$RHY$MFV$vGSMPRG$QGSpSXNFU$KMR$vGSHLG$M$KMvNJ$GLvGVVGV$NF$JKGNQ$VMNXp$

QHPJNFGRY$JKMJ$NRY$JKG$FMJPQMX$TMp$IHQ$JKGL$JH$LMFMUG$TMRJG$MJ$KHLG=-2FJGQGRJNFUXpY$

QGROHFVGFJR$VH$FHJ$LGFJNHF$GFWNQHFLGFJMX$SHFSGQF$MR$M$OQNLMQp$QGMRHF$JH$

QGSpSXG$VPG$JH$M$RJQHFU$GSHXHUNSMX$NVGHXHUpY$vPJ$NFRJGMV$vGSMPRG$JM[NFU$SMQG$HI$JKG$

GFWNQHFLGFJ$JKQHPUK$MSJNHFR$RPSK$MR$QGSpSXNFU$KMR$vGSHLG$OMQJ$HI$JKG$TMp$JKGp$

NFJGFV$JKGNQ$SNWNS$VPJp$MR$QGROHFRNvXG$SNJNqGFR=$$

1KG$LMuHQNJp$HI$QGROHFVGFJR$SNJG$JKG$PRG$HI$G~JQNFRNS$QGTMQVR$rRPSK$MR$IGGR$

QGVPSJNHF$ JKQHPUK$ OMp�MR�pHP�JKQHT$ LGSKMFNRLRY$ JKG$ PRG$ HI$

OHNFJR¤vHFPR¤WHPSKGQRY$MFV$VGOHRNJ�QGIPFV$RpRJGLRt$MFV$HI$RMFSJNHFRY$MR$PRGIPX$

NFSGFJNWGR$JH$LHJNWMJG$OGHOXG$JH$QGSpSXG=$0JKGQRY$KHTGWGQY$MQG$VHPvJIPX$MvHPJ$JKG$

GIINSMSp$HI$G~JQNFRNS$NFSGFJNWGRY$RNFSG$QGSpSXNFU$IHQ$JKGL$NR$NFVPSGV$vp$NFJQNFRNS$

WMXPGR$MFV$LHJNWMJNHFR$rG=U=Y$SNWNS$VPJpt$MFV$FHJ$vp$LHFGp$HQ$RMFSJNHFR=$
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JQNWNMX$MSJ$JKMJ$QGIQMNFNFU$IQHL$NJ$TNXX$FHJ$XGMV$JH$FGUMJNWG$G~JGQFMX$GIIGSJR=$
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2F$MVVNJNHFY$NJ$KMR$vGGF$VGLHFRJQMJGV$JKMJ$VGRONJG$JKG$UQGMJ$LMuHQNJp$HI$

QGROHFVGFJR$OGQSGNWG$JKGLRGXWGR$MR$[GGF$QGSpSXGQRY$JKGQG$MQG$SXGMQ$XNLNJR$JH$TKMJ$

JKGp$SHFRNVGQ$QGMRHFMvXG$MFV$JKPR$MQG$TNXXNFU$JH$VH$TNJK$QGUMQV$JH$KHPRGKHXV$

QGSpSXNFU=$:HQ$G~MLOXGY$UHNFU$MR$IMQ$MR$VNWNVNFU$NJGLR$SHLOHRGV$vp$VNIIGQGFJ$

LMJGQNMXR$JKMJ$MQG$FHJ$GMRNXp$RGOMQMvXG$NR$SHFRNVGQGV$MR$HWGQXp$JNLG$SHFRPLNFU$JH$

vG$QGMRHFMvXG$IHQ$RGWGQMX$HI$JKGLY$MFV$JKG$JpONSMX$VGSNRNHF$NR$JKPR$JH$JKQHT$MXX$

JHUGJKGQ$NF$JKG$UMQvMUG$vNF=$yHTGWGQY$M$LHQMX$VNXGLLM$LMp$MQNRG$TKGF$MSJNHFR$

SHFRNVGQGV$QGMRHFMvXG$rNF$JGQL$HI$ROMQNFU$JNLGY$GIIHQJY$GJS=t$SHFJQMRJ$TNJK$JKG$

VGRNQG$HI$vGNFU$M$SHFRSNHPR$QGSpSXGQ$rN=G=Y$M$QGSpSXGQ$JKMJ$SHQQGSJXp$VNROHRGR$HI$MXX$

KNR¤KGQ$QGSpSXMvXGRt=$
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õ�÷ûùõûøÔõÔ
õö�øÔ÷þÔõùûø�õû÷ýøðððÔèõ÷Ôýø��̀	Ô��Ôýøú�Ôõùûø�õû÷ýü�Ôû÷ÔõÔ��þ�Ô
õö��	Ôýø��Ô
õýý÷õ�øÔþø÷	Ô

�õÔ��Ôýøú�Ôýü�Ô��÷Ôúûõö�Ô�dÔõÔ��þúõöý÷	Ôûõþû�Ô��öúøþ�Ô
õû÷ýõþøÔõÔ
õö��ðÔ:h;Ôê����Ôø�û�Ô÷øÔõ�Ô�ú���÷øÔ


õýý÷øÔùþÔ�ø�Ô
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ýõ��õþõỒÔöø÷þõûõðÕ



��ïÔ
Õ

Û(%*#�Ôë�÷þ�Ôúùööøùþ���Ô��Ô��ø���Ô�üøÔö�ý�ý��Ô

úùö���Ô�þýøùöõ��úÔ��ÔõÔ�÷û	Ô��ýõùú�ÔäÔö�õ�÷��ÔûüõûÔäÔõ�ÔþøûÔ

ûü�Ôøþ��Ôøþ�	ÔøöÔ��Ô
õ�÷��Ô÷úÔþøûÔûü�Ôøþ��Ôøþ�ÔûüõûÔö�ý�ý��úðÔ

çúÔ
øöÔõ��Ôûü�Ôûü÷þ�ú	Ô÷
ÔäÔú��ÔûüõûÔ÷ûÔ÷úÔõÔûü÷þ�ÔûüõûÔõ�úøÔøûü�öÔ

��ø���Ôûõ��Ô÷þÔýõö�	Ô÷ûÔú���úÔûøÔ��ÔûüõûÔ÷ûÔ÷úÔõÔ�øö�Ôùú�
ù�Ô

ûü÷þ�ðÔë�ýõùú�Ôþøûü÷þ�Ôýüõþ��úÔ÷
ÔäÔõ�Ôûü�Ôøþ��Ôøþ�Ô�üøÔ

ö�ý�ý��úðÔèøÔúùö���	Ô÷
ÔäÔú��ÔûüõûÔõ�úøÔøûü�öÔ��ø���Ôõö�Ô

ú�þú÷û÷���ÔøþÔûü÷úÔûø�÷ý	Ô÷ûÔ��
÷þ÷û���Ôü���úÔõþ�Ô�øû÷õû�úÔ

��ðÔ=×>BÝ@ÝY%3#(%AÝ?ZAÝ/.]0%*.D��Ý

Ô

�÷ûüÔö��õö�ÔûøÔûü�Ô��üõ÷øöÔõþ�Ôö�ú�øþú÷�÷�÷û÷�úÔø
Ôûü�Ôøûü�öÔõýûøöúÔ÷þø���Ô

÷þÔ ö�ý�ý�÷þ�Ô �öøý�úúÔ �ú�ö÷ý�Ô �öø÷��ö	Ô �øýõ�Ô õùûüøö÷û÷�úÔ õþ�Ô

÷þ�ùúûö�výø��õþ÷�ú�	ÔõÔúù�úûõþû÷õ�Ô�õ9øö÷û�Ôø
Ôö�ú�øþ��þûúÔõ

÷ö���ÔûüõûÔûü��Ô

õö�ÔþøûÔ�ø÷þ�Ô�þøù�ü	Ô÷þÔûü�÷öÔø�÷þ÷øþ	ÔûøÔ�õ��Ôö�ý�ý�÷þ�Ô�öøý�úúÔ�øö�Ô�

÷ý÷�þûÔ

õþ�ÔûøÔúùúûõ÷þÔý÷û÷��þú�Ô�õöû÷ý÷�õû÷øþðÔ�÷ûüÔö��õö�ÔûøÔ÷þ�ùúûö�Ôõþ�Ô�÷�Ôýø��õþ÷�ú	Ô

ö�ú�øþ��þûúÔ
��ûÔ�÷úúõû÷ú
÷��Ôõ�øùûÔûü�Ô�õý�Ôø
Ôý��õöÔøþ��öø�ùýûÔö�ý�ý�õ�÷�÷û�Ô�õ���úÔ

÷þ�÷ýõû÷þ�Ôüø�Ôõþ�Ô�ü�ö�ÔûøÔ�÷ú�øú�Ôø
Ôûü�Ô�õý�õ�÷þ�Ôøþý�Ôûü�Ô�öø�ùýûÔ÷úÔ

û�ö�÷þõû��	ÔõúÔ����ÔõúÔõ�øùûÔûü�Ôùú�Ôø
Ô�õý�õ�÷þ�ÔûüõûÔ÷úÔø
û�þÔ��ý�úú÷�Ôõþ�Ô

�÷

÷ýù�ûÔûøÔ�÷ú�øú�Ôø
	Ôú÷þý�Ô
ö��ù�þû��Ô
øö���Ô��Ô�÷

�ö�þûÔû���úÔø
Ô�õû�ö÷õ�úðÔ

ìüõûÔ÷ú	Ôö�ú�øþ��þûúÔ���÷���ÔûüõûÔ÷ûÔ÷úÔþøûÔûü�Ôýøþúù��öÔ�ù�÷þ�Ô�öø�ùýûúÔ��÷þ�Ô

ù�û÷�õû���Ôö�ú�øþú÷���Ô
øöÔûü�Ô�öø�ùýû÷øþÔø
Ô�õý�õ�÷þ��ö��õû��Ô�õúû�	Ô�ùûÔ

ÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕ
��ÔÛ(%*#�Ôè÷ýùöõ��þû�Ô�úú�ö�Ôý÷öýøþ�õûõÔ�õÔ��öúøþ�Ôýü�Ô�÷

�ö�þ�÷õþøÔ�÷Ô÷þý�þû÷õÔùþÔ�ø�	Ô��öýükÔ

�÷Ôö�þ�øÔýøþûøÔýü�ÔþøþÔúøþøÔ÷øÔ��ùþ÷ýõ	ÔøÔýü�ÔþøþỒÔ�õÔ�÷õÔ
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õö�õ	Ô�õÔ�ø÷ÔûùûûøÔ÷�Ôú÷úû��õÔ�øö����Ô
ùþ�÷øþõö�Ô

��öýükÔú÷õÔùû÷��ðÔ

Ø0$)#*!�ÔòþøÔú÷Ôû÷�þ�ÔùþÔúõýýü�ûûø	Ô�ù�Ôúõýýü�ûû÷	Ôûö�Ôúõýýü�ûû÷	ÔùþÔõ�ûöøÔ
ùøö÷	ÔùþøÔõ�ûöøÔ��þûöøðððÔ

�ø÷Ô�ø�øÔú�þû÷Ô�ù�úû�Ôýøú�ðÔôõ��̀	Ôýøþû÷þù÷ÔõÔ
õö�Ô�øÔúû�úúø	Ô��öeÔ÷þúø��õðððÔ

Ø**#3#$)#�Ôèd	Ô��öýükÔú��ö÷Ôýü�ÔûùûûøÔ�öøý��õÔ��öÔ÷�Ô����÷ø	Ô�õÔýü÷úújðÔ



�ÑïÔ
Õ

õ�õ�Ô
öø�Ôûü��Ô�÷ûüÔö��õö�ÔûøÔûü÷úÔûü��õû÷ý	ÔúùýüÔõú�Ô

p�üõûÔ�ø�úÔ÷ûÔ�õûû�öqÔ�üõûÔ�ø�úÔ÷ûÔýüõþ��Ô÷
ÔäÔö�ý�ý��Ô����Ô

øöÔþøûqÔäþÔ��ö�Ôýõú�	Ô��ö�ûü÷þ�Ô÷úÔûü�þÔ�ùûÔûø��ûü�örðÔ=×?[Ý

@ÝY%3#(%AÝZ[AÝ$%/%#$&,Ý#//)/.#*.D8�Ô

Ô

çþøûü�öÔ�öø����Ô÷úÔýøþþ�ýû��ÔûøÔûü�Ô���÷�
úÔø
Ôö�ú�øþ��þûúÔõ�øùûÔ�üõûÔ÷úÔ

ýøþú÷��ö��Ôûü�Ôö÷�üû
ù�Ô�÷÷ú÷øþÔø
Ôûõú�úÔõþ�Ôö�ú�øþú÷�÷�÷û�Ô��û���þÔûü��Ôõþ�Ôûü�Ô

ú�ö÷ý�Ô�öø÷��öðÔçÔ
��Ôö�ú�øþ��þûúÔúùýüÔõúÔçþûøþ���õÔ:éÑÑ;Ô��ý�õö��Ô÷þ����ÔûøÔ

üõ�Ôûü�Ôú�þúõû÷øþÔø
Ô�õ�÷þ�Ô
øöÔö�ý�ý�÷þ�	Ôõþ�	ÔõûÔûü�Ôúõ��Ôû÷��	Ôüõ÷þ�ÔûøÔ�øÔ

ûü�Ô�øö�Ô�ù�ÔûøÔûü�Ôú�ö÷ý�Ô�öø÷��öÔ÷þÔ÷ûúÔ��õý�	Ô�÷ûüøùûÔ��ûû÷þ�Ôõþ�ûü÷þ�Ô÷þÔ

ö�ûùöþðÔçþûøþ���õÔö��øöû��Ôûü�Ô��õ����Ôø
Ôûü�Ôö��ù�úûÔ�õ��Ô��Ôûü�Ôú�ö÷ý�Ô

�öø÷��öÔûøÔú��õöõû�Ô�õ��öÔ�õ���úÔ
öø�Ô��õúúÔ9õöúðÔèü�Ôõ��÷ûû��ÔûøÔþøûÔýõöö�ÔøùûÔ

ûü÷úÔûõú�	ÔõúÔúü�Ôýøþú÷��ö��Ô÷ûÔ��ý�úú÷���Ô�ùö��þúø��Ôõþ�Ôû÷���ýøþúù�÷þ�	Ôõþ�Ô

ý�õ÷���ÔûüõûÔ÷ûÔ÷úÔùþ���÷�õ���ÔûüõûÔý÷û÷��þúÔõö�Ôö��ù�úû��ÔûøÔ�øö�Ô
øöÔ
ö��Ô�÷ûüøùûÔ

õþ�Ô�øþ�ûõö�Ôýø���þúõû÷øþÔøöÔõûÔ��õúûÔõý�þø�������þûÔø
Ôûü�÷öÔõýû÷÷û�ðÔÔ

5÷þõ���	Ô÷ûÔ���ö���Ô
öø�Ôûü�Ô÷þû�ö÷��úÔûüõûÔö�ú�øþ��þûúÔû�þ���ÔûøÔ

����ö÷�þý�ÔõÔú�þú�Ôø
Ô�ø��ö��úúþ�úú	Ô
öùúûöõû÷øþÔõþ�Ô�õý�Ôø
Ôýø��ùþ÷ýõû÷øþÔ÷þÔ

ûü�Ôö��õû÷øþúü÷�Ô�÷ûüÔûü�Ôøûü�öÔ÷þúû÷ûùû÷øþõ�ÔõýûøöúÔø
Ôö�ý�ý�÷þ�Ô�öøý�úúÔ��øýõ�Ô

õùûüøö÷û÷�ú	Ôú�ö÷ý�Ô�öø÷��öÔõþ�Ô÷þ�ùúûö��ðÔìü��Ôõ

÷ö���Ô÷þ����ÔûüõûÔûü�÷öÔ

ÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕÕ
8�Ô<#$#�ÔäøÔýö��øÔýü�Ô�õÔöõýýø�ûõÔ�÷

�ö�þ�÷õûõÔ�ù÷Ôú÷õÔö�õ��	Ôýü�Ô÷�Ô�öø�øûûøÔ�þ�õÔ�öõ��þû�Ô

�÷

�ö�þ�÷õûøðÔäþúø��õ	Ôý�̀Ô
÷�ùý÷õÔ�õÔ�õöû�Ô�÷õðÔíø÷Ôúõ÷	Ô��öÔ�õÔûÔú÷Ôú�þûøþøÔýøú�Ô�÷Ôûùûû÷Ô÷Ôû÷�÷	Ô

þøû÷�÷�Ôö÷�ùõö�õþû÷Ôûöõûûõ��þû÷Ô�ööõû÷Ô��÷Ôö÷
÷ùû÷	Ô�õ
÷�	Ôûõþ��þû÷ðððÔàÔ�ù�úû�Ôþøû÷�÷�Ô�öø�õ�÷���þû�	Ô

õþ�÷Ôú÷ýùöõ��þû�	ÔþøþÔõ÷ùûõþøÔ÷�Ôý÷ûûõ�÷þøÔ���÷ø	Ôýü�Ôú÷Ô÷þ
øö�õÔ�ö�õ��þû���þû�Ôõûûöõ�öúøÔ�õÔû	Ô

õÔ
õöú÷Ôùþ�÷��õÔ�øú÷û÷õÔ����õÔöõýýø�ûõÔ�÷

�ö�þ�÷õûõÔ�Ô���ÔúùøÔý÷ý�øðÔá�öûø	Ôõþýü�Ô�ù�úûõÔýøúõỒÔùúõûõÔ
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æÔÕçßèßÓÙÔØ³ßÓÞéÕæ×Ü³ßÓÝÕÚ×ßàÙ×ßáÓ³áâ³×ÜÕ³ÖáÓ×Õí×³ãÓéÕÔ³ÕíÙèßÓÙ×ßáÓÛ³æÔáÝßéßÓà³èÕ×ÜáéáçáàßÖÙç³
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ÖáÓ×Õí×Û³ÙÓé³×á³éÕÚßàÓ³ßÓ×ÕÔÝÕÓ×ßáÓÚ³×ÜÙ×³ÙÔÕ³æÕÔÖÕßÝÕé³ÙÚ³çÕÚÚ³ÖáÓÝßÓÖßÓà³äØ³×ÜÕßÔ³
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ÖçßèÙ×Õ³ÖÜÙÓàÕÛ³ÙÓé³×á³çáÖÙç³ßÚÚãÕÚ³ÚãÖÜ³ÙÚ³ÚÙÝßÓà³çáÖÙç³çÙÓéâßçç³ÚæÙÖÕÛ³Ú×ÔÕÕ×³
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�Sr�orŜ7{owQ�7z7wQ��7
|4}~~�7

7 7 7̀ 7 7 7 7 7

�Q�xQ�7|4}~~�7 n7 7 Tf7 7̀ 7 7 7 7

�Q�NQ�7z7yv�Q�v7
|~����7

Tf7 Tf7 7 Tf7 7 7 7 7

�{QQ�Q�7z7��o��ryvN7
|4}~��7

7 7 7 Tf7 7 7 7 7

�ô7�SN̂7�O�xON̂7
�OwSNrON7z7{v�xQ�7|SN7
��Qrr�7

7̀ 7 7 7 7 7 7 7

�vo7|4}~}�7 7̀ Tf7 7̀ Tf7 Tf7 7 77 77

POPR7 ��7 6~7 6~7 ��7 447 ~~7 ~~7 ~}7



45�7
8

D9pM;@9A�A@�XjdVf]fkbd\]7l\dUfhX7\Tc7UVWbh7hW]\UbfTXVbe7ibUV7hWdjd]bTkR7

7

B
F
J
>9
M
@

><
G
M
L
;
<
J
;
@

><
G
F
I
H
9
D
>F
<
@

�
�
<
F
�
M
;
=
K
;
@

:
I
F
�;
<
t
>I
F
<
A@

9
D
D
>D
L
=
;
B
@

I
;
J
C
J
M
><
K
@

9
D
D
>D
L
=
;
B
@

p
;
M
>;
G
B
�@

:
;
I
J
;
:
D
>F
<
@F
G
@

J
F
<
B
;
�
L
;
<
J
;
B
@

I
;
B
:
F
<
B
>p
>M
>D
C
@

H
F
D
>t
9
D
>F
<
@

:
9
B
D
@

;
?
:
;
I
>;
<
J
;
@

B
;
M
G
�

F
I
K
9
<
>u
9
D
A@

B
�
>M
M
B
@

;
H
F
D
>F
<
B
@

:
;
I
B
F
<
9
M
>D
C
@

J
E
9
I
9
J
D
A@
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yONPv�Q�Ŝ7�ON�v�Q�̂7
�OON7z7�v�v�vyw�Or7
|4}~4�7

7 7̀ 7 7 7

NS�ON7z7rv�{O�Qr7
|4}}��7

7̀ 7 7 7̀ 7

NOQ{vyyQ�7z7w�Q�7
|~����7

7̀ 7 7̀ 7 7



4��7
8

7 B
;
I
t
>J
;
@

J
E
9
I
9
J
D
A@

I
;
J
C
J
M
><
K
@

p
><
B
@

><
J
;
<
D
>t
;
B
@

J
F
<
t
;
<
>;
<
J
;
@

:
I
F
=
L
J
D
@

J
E
9
I
9
J
D
A@

O�v�v7|4}}��7 7̀ 7 7 7 7

O�xONQ�̂7{v�xQ�̂7
NS�SPvr7z7�v{Q7|4}~6�7

7̀ 7 7 7 7

Or�vy�̂7wo��{v�xP̂7
r�{o�P�̂7{o�SN̂7z7
�Q�Q�N�7|~����7

7 7 Tf7 Tf7 7

Or�vy�̂7{v��SN�PON̂7
Qx�v�xr̂7r{Q��OOx̂7
O�oxv7z7r�vNrON7
|~��~�7

7 7 7 7̀ 7

�v�vPNS�̂7w�Ox�̂7
v�v�ON7z7r{Q�{PQ�7
|4}~��7

7̀ 7 7̀ 7 7

�Q��SN7z7wo�PON7|4}}~�7 7 7 7 7̀ 7

�{S��S�r7z7�O��Q�7
|4}~~�7

7̀ 7 7̀ 7 7

��QrPSN7z7�SQ��Q7|4}~}�7 7 7 7 7̀ 7

�Q�r�vv�x7z7
yv�NorrQN7|4}}��7

7̀ 7 7̀ 7 7

�Qr�{O�r��7z7rPONQ7
|~����7

7̀ 7 Tf7 7̀ 7

�{OxQr̂7wQvo�{vy�̂7
�ONNQ�̂7xQ7w�oS�N̂7
�vor{v�7z7�vPSyQ�n
�{QoN�7|4}~��7

7 7 7 7 7

�OwQ�PrON7z7
�v��SN�PON7|4}}��7

7̀ 7 7 7̀ 7

�OwSNrON7z7�Qvx7|4}}6�7 7̀ 7 7̀ 7̀ 7

��vN7z7wQ�Nv�x7|4}}��7 7 7 7 7̀ 7

rv�vxS�7z7rvNPOrn
�v�oQ�v7|4}~��7

7̀ 7 7 7 7

rvNPS7z7�OxS�7|4}~}�7 7̀ 7 7 Tf7 7

rv�{O�Qr7z7NS�ON7
|4}~��7

7̀ 7 7̀ 7̀ 7

r�{o�P�7z7Or�vy�7
|~����7

7 7 7̀ 7̀ 7

r�OPP7|~����7 7 7 7̀ 7̀ 7

r{v�7z7yv�Nv�x7
|4}}��7

7̀ 7 Tf7 7 7

rSxS�oQ̂7�Or{S7z7�o�S7
|4}~}�7

7̀ 7 7̀ 7 7

rSxS�oQ̂7�o�S7z7�Or{S7
|4}~}�7

7̀ 7 7 7̀ 7

ryv��wONQ7|4}}6�7 7 7 7 7̀ 7



46}7
8

7 B
;
I
t
>J
;
@

J
E
9
I
9
J
D
A@

I
;
J
C
J
M
><
K
@

p
><
B
@

><
J
;
<
D
>t
;
B
@

J
F
<
t
;
<
>;
<
J
;
@

:
I
F
=
L
J
D
@

J
E
9
I
9
J
D
A@

ryQQrPQ�̂7�v��O�̂7
�O�NQ�SrrQN7z7�vNxQN7
vwQQ�Q7|4}}5�7

7̀ 7 7 7̀ 7

rPQ�NQ�7z7wv�PQ�SN�r7
|~����7

7 7 7 7̀ 7

PvwQ�NQ�Ô7�ovx�vxÔ7
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�Sr�orŜ7{owQ�7z7wQ��7
|4}~~�7

7̀ 7 7̀ 7 7

�v�NQ�7|4}~5�7 7 7 7 7̀ 7
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YW�aVU]\W�b�eWS]WVVW�]d�zrYd[�s{\_d̀V\gRSVW�]\�|a\eŴWp\d�}RSR̀d̂R�~��S\TR̀a\Vk�]Rp̂\��VU]\�]\�|d]WTdvt�
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���\VRSpW�elR�hd̀R�̂d�̀deeŴVd�]\hhR̀RSf\dVd�_R̀gRVVd�]\�̀\]Ù R̀�̂qUV\̂\ffW�]R̂̂R�]\aed̀\elR�
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ßz{�z�jÎ�j�g�����j±�uyx��|vj�{��|xv�x�jzttwtuvxyjz{vj��z�tw�xyjw{jy�|wvj�zytxj

yx��x�ztw�{jz{vj�x�}�|w{�̧j·�xj�zyxj��ju��z{j z��z|z�jò§ªÇ¦§̈Ô£¢¦§¤̈Ô¢¦¾©¢¾̈

¹£º»©§¤�jÁ�g��jgÄ�ih�j

ßz�w|x�j���jÏu||wy�jÚ��j�jÚ�{xy�jÐ�j�g��Ã��jÅw||j�{xjyw~xj�wtjz||èjà{�x{tw�xyjvxyw�{xvjt�j

{u�tu�xj���y��wz|j�x�z�w�u��j¹£º»©§¤̈£¼̈ó¾Ê§È¦£»§¤̈§©Ý̈ ¡ôÜ¾»¦ª¾©É§¤̈

¡¢£©£ª¦¢«�jÕ¬�jh��¶�j̄�°j

ßz���js��jØw|��j��jÅ��j�jë��v�j��jÚ�j�g�����j�j��{�x�tuz|j��z�x����j���j

u{vx�ytz{vw{�jz{vjz{z|}yw{�jzttwtuvxyjt��z�vyj��uyx��|v��zytxj

�z{z�x�x{t�j¡©È¦»£©ª¾©É̈§©Ý̈¿¤§©©¦©¥�jÌÌ�����jg�gÃ�g�®Í�r̄�°j

ßz���js��jØuw|�x�t�js��jÎxt�z|�x�j���j�w|x}�jÎ��j���w{y�{�jØ�jÎ��j�j·uv���j·�j��j

�g��i��jßx}�{vj�x�}�|w{�̧j�{jw{tx��ztxvjz����z��j���ju{vx�ytz{vw{�j

�u{w�w�z|j�zytxj�z{z�x�x{t�jÒÜÜ¤¦¾Ý̈Æ¾£¥»§ÜÊÀ�jÌÂ�j¶Ä�ÄÄ�j̄�°j

ßz���js��js�z��jØ��jÏ�|xy�j·��j�jÐ�w||�wt~�jÚ�j�g�����j��j��|wvz}jwyjzj��|wvz}�̧j

Ð�z�tw�w{�jyuytzw{z�w|wt}�j���xjz{vjz�z}�j¹£º»©§¤̈£¼̈Ñ»§©«Ü£»É̈Æ¾£¥»§ÜÊÀõrÁåî̈

®Ä®�®Í��j



gh¶j
k

ßzt���j��jÚ��jß�}z{�j��j²��j�js��u|t~�jÐ�jÅ�j�g�����jÅ��j�w�xyjzj���tèjà{tx��x�tj

yu��x}yj��j|wttx�x�yjz{vjvwy��yx�y�j¡©È¦»£©ª¾©É̈§©Ý̈ó¾Ê§È¦£»�jÞÌ�i��jghÃ�i�Ã�j

�̄°j

ßx���jÏ�jß��j�jÎz~u�vz��jÎ�j��hh®��j��x�ztw{�j��z�z�tx�wytw�yj��jzj�z{�j

����x|ztw�{jtxytj���j�u�|w�ztw�{j�wzy�jó¦£ª¾É»¦¢«�jÕ�j��ÍÍ������j

ßx||�jÚ��j±u�x��jÚ��j�jìwy�uyw�jÅ�j �j�g��¶��jë�ytx�w{�j�x�}�|w{�jÐz�tw�w�ztw�{jw{j

Åwy��{yw{j±�uyx��|vyjt���u��jsw{�|x�st�xz�jÐ����z�y�jã§©Ý¾»Ç¦¤É̈

ö©¦È¾»«¦ÉÀ̈÷§ï̈Ô¢Ê££¤î̈÷§ï̈§©Ý̈¡¢£©£ª¦¢«î̈á£»ñ¦©¥̈¿§Ü¾»̈øºªÇ¾»̈ÁÖæÌù̈̄�°j

ßx||�js��jÎ�Øxx����j ��jÎ���z�j��j�js�z��jß�j�g��i��jÐ�zyxj�j�x���ţjs���w{�j

�x�wx�j��jx�wvx{�xj�{jt�xjuyxj��j�x�z�vjz{vj�x���{wtw�{jy��x�xyjw{j

x{�z{�w{�j�x�}�|w{�jz{vj�zytxj��x�x{tw�{j�x�z�w�u�yj��ì�ÃgÍ��jÐ�|w�}j

stuvwxyjà{ytwtutx�j²x��z�j��{v�{�j

ßx�x{�ux�xy�jÚ��j�|yu�zw�w�jë��júz�w�j���j�j���j·�j�g��i�jÎz���ji�¶��jØz�w�w�ztw�{j

��jzj�x�}�|xj�w{j�wt�jx��tw��{y�jÐz�x�j��xyx{txvjztjûÓä̈ËÁÌü̈åÉÊ̈Ò½âýä¡¡¡̈

ä©É¾»©§É¦£©§¤̈½£©¼¾»¾©¢¾̈£©̈ûºª§©æÓ£Ç£É̈ä©É¾»§¢É¦£©�j·��}��jÚz�z{j����jÍi�

Í®��j

ßx��x��jà�j��j��hhÄ��j·�xjvx����z��w�yj��j�x�}�|w{�jz{vjt�xjyt�u�tu�xj��j

x{�w��{�x{tz|j�x�z�w���j¡©È¦»£©ª¾©É̈§©Ý̈ó¾Ê§È¦£»�jËÂ�®��jÃ�Ã�Ãi��j̄�°j

�ßx�{ytzv�j��j�g��®��j±�uyx��|vj���vj�zytxjyx�z�ztw�{j�x�z�w��jz{vjt�xj

w����tz{�xj��j��{�x{wx{�x�já§«É¾̈â§©§¥¾ª¾©É�jÌÞ�Ä��j�i�Ä��igi�j̄�°j

�ßx�{ytzv�j���j|zjÏ�u�jÚz{yx{�jÚ��j�j�y�x��x{�j��j�g��i��j²����ytx��w{�jzyjzj

yt�ztx�}j���jw�����xvj���vj�zytxj�x�}�|w{�j�x�z�w�u�̧j��z|uztw�{j��jzj�u||�

y�z|xjx��x�w�x{t�jÓ¾«£º»¢¾«î̈½£©«¾»È§É¦£©̈§©Ý̈Ó¾¢À¢¤¦©¥�j¬Ì�jh®���i�j̄�°j



ghÄj
k

ßxyt�j±��j�j {xw��j·�j�g�����j·�xjw��z�tj��jzttwtuvxyjz{vj�x�z�w��z|j��ytyj�{j

x{�w��{�x{tz|j�x�z�w��̧j�j{ztu�z|jx��x�w�x{tj�{j��uyx��|vj�zytxj

�x�}�|w{��jÔ£¢¦§¤̈Ô¢¦¾©¢¾̈Ó¾«¾§»¢Ê�jÞ�i��jh�Ä�hi��j̄�°j

ßxyt�j±��j�jÎz}x�|�jÚ�j�g��i��jìz|uxy�j�x|wx�y�jzttwtuvxy̧j�{jx��w�w�z|jytuv}j�{jt�xj

yt�u�tu�xj��jx{�w��{�x{tz|j��{�x�{jz{vj�x�}�|w{�j�z�tw�w�ztw�{�jÔ£¢¦§¤̈

Ô¢¦¾©¢¾̈þº§»É¾»¤À�jÂÞ�i��j¶h��Ä�®�j̄�°j

ßx~~w{z�jë�j±��j�j²w�x���js�j�g�����jà{�xytw�ztw{�jt�xjvxtx��w{z{tyj��j�x�}�|w{�j

�x�z�w�u�jw{jÎz|tz�jâ§©§¥¾ª¾©É̈£¼̈¡©È¦»£©ª¾©É§¤̈þº§¤¦ÉÀü̈Ò©̈ä©É¾»©§É¦£©§¤̈

¹£º»©§¤�jËË�®��j®¶i�®ÍÃ�j̄�°j

ßw{vx��jÏ�j���j�uw�w�w�j���j²��{wt��x�z�js��j�jst³u�|w�jß�j�g��Í��js�z�tj|z�x|yj���j

�zytxjz{vj�xy�u��xj�z{z�x�x{t�j¹£º»©§¤̈£¼̈ä©Ýº«É»¦§¤̈¡¢£¤£¥À�jÁË�g��jg�Ä�ggÍ�j

ßwy�zy�j���j�w�ztz�jÚ�jÅ��jÎ� xx�j²��jÐu||w��jÏ��j�j²zu��t�wv�x�jÏ�j�g�����j·�xj

�x�}�|w{�j�}�|x̧j�{jx��w�w�z|jx�z�w{ztw�{j��j��{yu�x�j�zytxj�x�}�|w{�jz{vj

�x�}�|w{�jy����w{�j�x�z�w��y�j¹£º»©§¤̈£¼̈¿ºÇ¤¦¢̈¿£¤¦¢À̈ð̈â§»ñ¾É¦©¥�jÁÂ����jhi�

��Ã�j̄�°j

ß�|vx���jÚ�j��hhÃ��j·�xj��xvw�tw�{j��j��uyx��|vj�x�}�|w{�j��j{x�y�z�x�y̧j·�xj��|xj

��jzttwtuvxy�jw{tx{tw�{y�jz{vjywtuztw�{z|j�z�t��y��j¹£º»©§¤̈£¼̈ÒÜÜ¤¦¾Ý̈Ô£¢¦§¤̈

¿«À¢Ê£¤£¥À�jËÕ�Ã��j®®��®¶g�j̄�°j

�ß��{��v�j ��j·����z}��{�js��jß�{{xt�js��j�j·�w�xt���u|�js�j�g��Ã��j�{�z{�w{�j

���z{w�j�zytxjyx�z�ztw�{jztjt�xjy�u��xj�x�z�w��̧j�j�zyxjytuv}j��jt�xj

z��|w�ztw�{j ��j ��tw�ztw�{j �x��z{wy�yj w{j ����u{wtwxyj w{j

·�zw|z{v�jÓ¾«£º»¢¾«î̈½£©«¾»È§É¦£©̈§©Ý̈Ó¾¢À¢¤¦©¥î̈ÂÕî̈ÄÄ�h��j̄�°j



ghÍj
k

ß��x{ytxw{�jÎ��j±xv�xy�j��jì��j±w��w{y�jÚ�jÐ�j·��j�j��t�ytxw{�j±�j��j�g��Ã��j

Ï����x�x{yw�xjÎxtz�z{z|}ywyjìx�yw�{jg�j�{�|x���v�j�şjßw�ytzt�j
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ä©É¾»©§É¦£©§¤̈Ô¢¦¾©É¦¼¦¢̈½£©¼¾»¾©¢¾̈£©̈â§©§¥¾ª¾©É̈£¼̈Ñ¾¢Ê©£¤£¥À̈�̈ÔÉ¾Ü̈É£̈

Ôº«É§¦©§Ç¤¾̈¿»£Ýº¢É¦£©�j���w{́�jÏ��ztwz�j

²��w{z�j·��j�j ����j �j�g��g��jÏ�{�x{wx{�xjz{vj��x�ux{�}j��j�x�}�|w{�j

w��|w�ztw�{yj ���j w{�|uvw{�j tx�tw|xyj w{j �u��ywvxj �x�}�|w{�j

�����z�y�j¡©È¦»£©ª¾©É̈§©Ý̈ó¾Ê§È¦£»�jÌÞ�g��jg�¶�giÍ�j̄�°j

²�u�wy��jÐ�j�g����j�u�uytj�¶�g���j±Ïàjz{vjx{�w��{�x{tz|jyuytzw{z�w|wt}̧j·�xj

��|wtw�yj��jvxyw�{jz{vjt�xjvxyw�{j��j��|wtw�y�jÐz�x�j��xyx{txvjztj�äÔ�Áü̈åÉÊ̈

Ò½â ½̈£©¼¾»¾©¢¾̈£©̈�¾«¦¥©¦©¥̈ä©É¾»§¢É¦È¾̈ÔÀ«É¾ª«�j�z��uy�j²x{�z��j����j��

����j�ÏÎ�j



i�Íj
k

v�jìz||x�jÐ�j���jÎx{x~xy�jÚ��j�xwy�j���j�j�x�x|��j��j�g��h��j�x�x�yxj|��wytw�yj���j

�x�}�|w{�̧j·�xj�uyt��x�jyx��w�xjvxtx��w{z{ty�jä©É¾»©§É¦£©§¤̈¹£º»©§¤̈£¼̈

óº«¦©¾««̈Ô¢¦¾©¢¾̈§©Ý̈ÒÜÜ¤¦¾Ý̈â§©§¥¾ª¾©É�jÞ����j���Ä�j̄�°j

v�jìz||x�jÐ�j���j�x�x|��j���j�xwy�j���j�jÎx{x~xy�jÚ�j�g��Ã��jÏ���w{w{�j�x�z�w��z|j

t�x��wxyjt�j��xvw�tj�x�}�|w{�jw{��|�x�x{t�j¡©È¦»£©ª¾©É̈§©Ý̈ó¾Ê§È¦£»�jÌ¬�i��j

i¶®�ih¶�j̄�°j

v�jìz||x�jÐ�j���j�xwy�j���jÎx{x~xy�jÚ��j�j�x�x|��j��j�g��®��jßx�z�w��z|jvxtx��w{z{tyj

��j��uyx��|vj�x�}�|w{�j�z�tw�w�ztw�{̧j·�xjÐ��tu�uxyxj�zyx�j¡©È¦»£©ª¾©É̈§©Ý̈

ó¾Ê§È¦£»�jÌÖ�®��jÃ�Ã�Ã®��r̄�°j

²u��}�js��j�jìx��xy�jÎ�j�g��h��jàtj�zttx�yjzj��|xj|�ţjÐx��x�tuz|jz����vz{�xyj��j

�zytxj��{tzw{x�yjw{�|ux{�xj�x�}�|w{�j����|wz{�x�j¡©È¦»£©ª¾©É̈§©Ý̈ó¾Ê§È¦£»�j

ÞÁ�Ã��jÄ®��Ä®h�j̄�°j

²u��ê�jÎ�j�g��®��j·�xj����z�ztw�xjx��x�tw�x{xyyj��j�x�yuzyw�{�j����wt�x{tjz{vj

|xzvx�j�|���jyt�ztx�wxyjw{j��tw�ztw{�jy��tw{��já§«É¾̈â§©§¥¾ª¾©É�jÌÞ�®��jÄi��

ÄiÄ�r̄�°j

²u��ê�jÎ��j²z{�xz�v�jà��j�jÎxw{x�w�js�j�g��®��j�j�x�wx�j��j|wtx�ztu�x̧jà{�|ux{�xj

z{vj ����u{w�ztw�{j z��|wxvj t�j �zytxj �z{z�x�x{t�j ¿»§É¦éº¾«̈

¿«À¢Ê£¤£¥¦éº¾«�jË�®��jg���gi��r̄�°j

²u�u����jÏ�j�g��i��jà�����w{�jw{����ztw�{j�x���{wtw�{jz{vj�x�����z{�xj��j

�x�}�|w{�j��w�{x}y�j¡»¥£©£ª¦¢«�jÕÖ�i��j®�h�®g��j̄�°j

²u�z|�js��j�j·�xxvwx�j��j�g�����j�j{�{�z�z�xt�w�jt�w�jz{vj�||j�xt��vj��j

z���u{tw{�j���j�u�|w�ztw�{j�wzyjw{j�xtz�z{z|}ywy�j¹£º»©§¤̈£¼̈ÉÊ¾̈Òª¾»¦¢§©̈

ÔÉ§É¦«É¦¢§¤̈Ò««£¢¦§É¦£©�jÂÕ�jÍh�hÍ�j



i�hj
k

���x�|�jÚ��jë|z{{x�}�jÎ��j�uxx{�j���jÎ�Ø�zt��j ��jØu}x��j���j²x{{w{�y�j ��j�j�ytxy�j

Ï�j�g��h��j�yxj��j{x�j�xvwzjt�j�zuyxj�x�}�|w{�j�x�z�w��j��z{�x�j²wy�uyyw�{j

�z�x��j�xt�wx�xvj�{|w{x̧j�tt�̧��w{����uyx��g�w�������x��Ã��®hhhg��v��j̄�°j

���x��jÎ��js�wt��jØ��js��{xwvx��jÎ��j�jÎw{vx��jÏ�j��hhÄ��jßwzyjw{j�xtz�z{z|}ywyj

vxtx�txvj�}jzjyw��|x�j��z��w�z|jtxyt�jó»¦É¦«Ê̈â¾Ý¦¢§¤̈¹£º»©§¤�jÌÁÕ�j¶gh�¶i®�j

�|�zzwxv�j��j�g��g��j���|��w{�jt�xj��|xj��jz{tw�w�ztxvj�uw|tj�{j����x{�w��{�x{tz|j

�x�z�w��j�j�jyu��xytxvjt}��|��}j��j�xywvx{tyjw{jë�z{�xj�zyxvj�{jt�xw�j

�x�}�|w{�j�zttx�{y�j¹£º»©§¤̈£¼̈½£©«ºª¾»̈â§»ñ¾É¦©¥�jËÂ�Ã��ji¶h�iÄÄ�j̄�°j

�Ð�j���s�j�{�w��{�x{tz|jÐ��tx�tw�{j��x{�}j���w�xj��js�|wvjÅzytxjz{vj

��x��x{�}j�xy��{yx�j�g��h��j	ÜÜ£»Éº©¦É¦¾«̈É£̈»¾Ýº¢¾̈¥»¾¾©Ê£º«¾̈¥§«̈¾ª¦««¦£©«̈

ÉÊ»£º¥Ê̈ ª§É¾»¦§¤«̈ §©Ý̈ ¤§©Ý̈ ª§©§¥¾ª¾©É̈ Ü»§¢É¦¢¾«�j�xt�wx�xvj�{|w{ẍ̧
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Øz��xy�jÏ��j�z�ux{tx�j���jÐxv�źz�jÎ��j�j�w�x�z�jÐ�j�g��g��j���z{j�zytxj�x�}�|w{�j

�x�z�w��̧j�{tx�xvx{tyj��j�z�tw�w�ztw�{jw{jzjyx|x�tw�xj��||x�tw�{j

�����z��j¡©È¦»£©ª¾©É§¤̈â§©§¥¾ª¾©É�jÌ�i��jiÄÍ�ih��j̄�°j

Øz��w{�x|�j±�j��h¶®��jstuvwxyj��jt�xj��utw{xj���u{vyj��jx�x�}vz}jz�tw�wtwxy�jÔ£¢¦§¤̈

Ü»£Ç¤¾ª«�jÁÁ�i��jggÃ�gÃ��j

Øz�t|z{v�j��j���j�jÐwzyx��jÐ�j�g��h�j���w|j®�h��jÅxw��j}�u�j�zytx̧j�jyuytzw{z�|xj

�z}jt�j�xvu�xj�zytx�j��tx{vxvjz�yt�z�tj��xyx{txvjztjt�xjË¬ÉÊ̈ÔäÆû½ûä̈

½£©¼¾»¾©¢¾̈£©̈ûºª§©̈�§¢É£»«̈¦©̈½£ªÜºÉ¦©¥̈ÔÀ«É¾ª«�jß�yt�{�j�sj����jgÍÃi�

gÍÃÍ��j�ÏÎ�j

Ø�|vx{�z��j��jÎ��j�jÏ�{{x||�jÏ�jÎ�j��hh���j���x�tyj��jxvu�ztw�{z|jz{vj�xxv�z��j

w{tx��x{tw�{yj �{j �x�}�|w{�j �{��|xv�x�j zttwtuvxy�j �x|wx�y�j z{vj

�x�z�w��y�j¹£º»©§¤̈£¼̈¡©È¦»£©ª¾©É§¤̈ÔÀ«É¾ª«�jËÁ�®��jig��iii�r̄�°j

Ø�{~�|x~�·���x�jÐ�j���j�j�vx{y��²Ùz~�jß�j�g��Ã��jà{�|ux{�xj��jvwytz{�xj�{jt�xj

��tw�ztw�{jz{vj��x�ux{�}j��j��uyx��|vj�x�}�|w{��já§«É¾̈â§©§¥¾ª¾©É�jËÕ����j

�Ã�gi�j̄�°j



i�gj
k

Ø�z�z�����x�j���jÚxyy���j²�jÏ��j�js�z��y�jÐ�j�g��Ã��jÐ�xvw�tw{�j��uyx��|vj���vj

�zytxj�xvu�tw�{juyw{�jz{jx�tx{vxvjt�x��}j��j�|z{{xvj�x�z�w�u��jÓ¾«£º»¢¾«î̈

½£©«¾»È§É¦£©̈§©Ý̈Ó¾¢À¢¤¦©¥�jÁÁ�j�h®�g�g�j̄�°j

Ø�xx{�z�v�js�j�g�����j·�z��w{�j�z��z�x�j½£ªªº©¦¢§É¦£©«̈£¼̈ÉÊ¾̈Ò½â�jÕÌ�i��j�h�g��j

�Ø��v~w�y�z�Úu��~z��jÎ��j·��z|�jÐ��j·z�z�u�z�ëwx�tz��jÎ��j�wxy~���x��j ��j�j

�xzv�j��j²�j�g��¶��j���x�tyj��jz{jxvu�ztw�{z|j�z��zw�{j�{j�u�|w�j

x{�w��{�x{tz|jzttwtuvxyjz{vj�x�z�w�u�jw{jÐ�|z{v�jÓ¾«£º»¢¾«î̈½£©«¾»È§É¦£©̈

§©Ý̈Ó¾¢À¢¤¦©¥�jÞÖ�g��j�Íg��hÄ�r̄�°j

Øuz�{z{��jØ�j���jstx�{�jÐ�jÏ��j�j²wxt~�j·�j��hhÃ��jà{�|ux{�xyj�{jzttwtuvx��x�z�w��j

�x|ztw�{y�w�yjzj{ztu�z|jx��x�w�x{tj�wt�j�u��ywvxj�x�}�|w{��jj¡©È¦»£©ª¾©É̈

§©Ý̈ó¾Ê§È¦£»�jË¬�Ã��j¶hh�Ä�Í�j̄�°j

±z�x�j���jsµvx���|��jÐ��j�jßx��|u{v�jÏ�j�g��h��j����yjz{vjx��{��w�j��tw�ztw�{j

w{j��uyx��|vj�x�}�|w{�̧j���w�w�z|jx�wvx{�xj����js�xvx{�jÓ¾«£º»¢¾«î̈

½£©«¾»È§É¦£©̈§©Ý̈Ó¾¢À¢¤¦©¥�jÕÌ�i��j�ÃÃ��¶Ã�j̄�°j

±z|���yx{�jß�j�g��g��j���x�tyj��j{���yjz{vj��|w�}jw{�x{tw�xyj�{j��uyx��|vj

�x�}�|w{�̧j�{jw{tx�{ztw�{z|j����z�wy�{�jÓ¾«£º»¢¾«î̈½£©«¾»È§É¦£©̈ §©Ý̈

Ó¾¢À¢¤¦©¥�jÖ¬�j�Í�g¶�j̄�°j

±z��u���j �j·��j±z�ux�jÏ�j���j�j��x�wtt�jÚ�jÏ�j��hhÄ��jÎu{w�w�z|j�zytxj�x�}�|w{�j

w{jß�z{v�{�jÎz{wt��z̧j²xtx��w{z{tyj��j�z�tw�w�zt��}j�x�z�w�u��jÑÊ¾̈

½§©§Ý¦§©̈Æ¾£¥»§ÜÊ¾»�jÞÁ�g��j�®h��¶Ã�j̄�°j

±z{y�z{{�j���jßx�{zy��{w�jÐ��js�wxy~x��j·��j��u����u|�y�jÐ��j�js���|~�j��jÅ�j

�g��¶��jÚuytw�w�ztw�{yjz{vjyx|�����z{w~ztw�{jzyjvxtx��w{z{tyj��j�x�}�|w{�j



i�ij
k

�x�z�w��̧j·�xj�zyxj��juyxvj�zttx�wxy�jÓ¾«£º»¢¾«î̈½£©«¾»È§É¦£©̈§©Ý̈Ó¾¢À¢¤¦©¥�j

Þ¬�g��j�ii��Ãh�j̄�°j

�±z�vx��jÎ�j ��j�jÅ��vz�v�j��j�g��Ä��js}ytx�ztw�jytuvwxyj��jy���jz{vj|xwyu�xj

��u��x�jw{�x{tw�xyj���j��uyx��|vj�x�}�|w{��jÓ¾«£º»¢¾«î̈½£©«¾»È§É¦£©̈§©Ý̈

Ó¾¢À¢¤¦©¥�jÕÁ�®��jÄig�ÄÃi�r̄�°j

±z���xz�xy�j·�j�g�����jÐ�z�tw�x�w{�j�x�z�w�u�j��z{�x̧j���|}w{�jy��wz|j��z�tw�xj

t�x��}jt�j����x{�w��{�x{tz|j�x�z�w�u�j��z{�x�j¹£º»©§¤̈£¼̈½£©«ºª¾»̈

½º¤Éº»¾�jÁÁ����jÄh�hh�j

±zyz{�js��jÎxv|z{v�j��jÏ��jë�t��jÎ��j�jÏu��}�j��j�g��i�j���w|ji�Ã��jÏu��w{�j

�xy�u��xj��{yu��tw�{juyw{�jtxz���zyxvj�xxv�z��̧jÐz�x�j��w{tw{�jw{jzj

|�{�wtuvw{z|j�zyxjytuv}�jÐz�x�j��xyx{txvjztj¿¡ÓÔöÒÔäã¡̈ �ÁÌü̈åÉÊ̈

ä©É¾»©§É¦£©§¤̈½£©¼¾»¾©¢¾̈£©̈¿¾»«º§«¦È¾̈Ñ¾¢Ê©£¤£¥À�js}v{x}�j�uyt�z|wzj����jÄÃ�

Í¶��js��w{�x��ìx�|z�jßx�|w{�j

±z��w{y�jØ�j�g��¶��jÑÊ¾̈¾ÉÊ¦¢«̈£¼̈ï§«É¾ü̈û£ï̈ï¾̈»¾¤§É¾̈É£̈»ºÇÇ¦«Ê�j�z{�z��j�şj
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