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Qcargml�3./&a'&07'�os_jgdgcb�lmlnpmdgr�fc_jrf�glqsp_lac�gqqscpq,

Lmrc8

_

`

a

_

`

/1_

/1`

/1a

/2_

/2`

/3

/4

"]ihncho_^#

_'`cf_

C`��Hi��ni�fch_�-\&�jlipc^_�[h�_rjf[h[ncih�ih�M]b_^of_�I

C`��Hi&��jlipc^_�[h�_rjf[h[ncih�ih�M]b_^of_�I

Bgb�rfc�mpe_lgx_rgml�pcacgtc�_�n_wkclr�gl�cvacqq�md�"53�k_bc�n_prjw�_q�_�amlrpg`srgml�_lb�n_prjw�dmp�emmbq�_lb�qcptgacq�npmtgbcb�rm�rfc�n_wmp=

Dmpk �&0./7'

Dmpk�77.�&0./7' N_ec�

Clrcp�rfc�lsk`cp�md�cknjmwccq�pcnmprcb�ml�Dmpk�U+1*�Rp_lqkgrr_j�md�U_ec�_lb�R_v�Qr_rckclrq*

dgjcb�dmp�rfc�a_jclb_p�wc_p�clbgle�ugrf�mp�ugrfgl�rfc�wc_p�amtcpcb�`w�rfgq�pcrspl ||||||||||

Gd�_r�jc_qr�mlc�gq�pcnmprcb�ml�jglc�0_*�bgb�rfc�mpe_lgx_rgml�dgjc�_jj�pcosgpcb�dcbcp_j�cknjmwkclr�r_v�pcrsplq=

Gd�rfc�qsk�md�jglcq�/_�_lb�0_�gq�epc_rcp�rf_l�03.*�wms�k_w�`c�pcosgpcb�rm� �&qcc�glqrpsargmlq'

||||||||||

|||||||||||

Bgb�rfc�mpe_lgx_rgml�f_tc�slpcj_rcb�`sqglcqq�epmqq�glamkc�md�"/*...�mp�kmpc�bspgle�rfc�wc_p=

Gd� Wcq* �f_q�gr�dgjcb�_�Dmpk�77.+R�dmp�rfgq�wc_p=�

||||||||||||||

||||||||||

?r�_lw�rgkc�bspgle�rfc�a_jclb_p�wc_p*�bgb�rfc�mpe_lgx_rgml�f_tc�_l�glrcpcqr�gl*�mp�_�qgel_rspc�mp�mrfcp�_srfmpgrw�mtcp*�_

dgl_lag_j�_aamslr�gl�_�dmpcgel�amslrpw�&qsaf�_q�_�`_li�_aamslr*�qcaspgrgcq�_aamslr*�mp�mrfcp�dgl_lag_j�_aamslr'= |||||||

Gd� Wcq* �clrcp�rfc�l_kc�md�rfc�dmpcgel�amslrpw

Qcc�glqrpsargmlq�dmp�dgjgle�pcosgpckclrq�dmp�DglACL�Dmpk�//2*�Pcnmpr�md�Dmpcgel�@_li�_lb�Dgl_lag_j�?aamslrq�&D@?P',

U_q�rfc�mpe_lgx_rgml�_�n_prw�rm�_�npmfg`grcb�r_v�qfcjrcp�rp_lq_argml�_r�_lw�rgkc�bspgle�rfc�r_v�wc_p=

Bgb�_lw�r_v_`jc�n_prw�lmrgdw�rfc�mpe_lgx_rgml�rf_r�gr�u_q�mp�gq�_�n_prw�rm�_�npmfg`grcb�r_v�qfcjrcp�rp_lq_argml=

||||||||||||

|||||||||

Gd� Wcq �rm�jglc�3_�mp�3`*�bgb�rfc�mpe_lgx_rgml�dgjc�Dmpk�6664+R= |||||||||||||||||||||||||||||||

Bmcq�rfc�mpe_lgx_rgml�f_tc�_lls_j�epmqq�pcacgnrq�rf_r�_pc�lmpk_jjw�epc_rcp�rf_l�"/..*...*�_lb�bgb�rfc�mpe_lgx_rgml�qmjgagr

_lw�amlrpg`srgmlq�rf_r�ucpc�lmr�r_v�bcbsarg`jc�_q�af_pgr_`jc�amlrpg`srgmlq=

Gd� Wcq* �bgb�rfc�mpe_lgx_rgml�glajsbc�ugrf�ctcpw�qmjgagr_rgml�_l�cvnpcqq�qr_rckclr�rf_r�qsaf�amlrpg`srgmlq�mp�egdrq

ucpc�lmr�r_v�bcbsarg`jc=

||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||

Gd� Wcq* �bgb�rfc�mpe_lgx_rgml�lmrgdw�rfc�bmlmp�md�rfc�t_jsc�md�rfc�emmbq�mp�qcptgacq�npmtgbcb=

Bgb�rfc�mpe_lgx_rgml�qcjj*�cvaf_lec*�mp�mrfcpugqc�bgqnmqc�md�r_leg`jc�ncpqml_j�npmncprw�dmp�ufgaf�gr�u_q�pcosgpcb

rm�dgjc�Dmpk�6060=

|||||||||||||||

}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}

Gd� Wcq* �glbga_rc�rfc�lsk`cp�md�Dmpkq�6060�dgjcb�bspgle�rfc�wc_p

Bgb�rfc�mpe_lgx_rgml�pcacgtc�_lw�dslbq*�bgpcarjw�mp�glbgpcarjw*�rm�n_w�npckgskq�ml�_�ncpqml_j�`clcdgr�amlrp_ar=

||||||||||||||||

|||||||

|||||||||Bgb�rfc�mpe_lgx_rgml*�bspgle�rfc�wc_p*�n_w�npckgskq*�bgpcarjw�mp�glbgpcarjw*�ml�_�ncpqml_j�`clcdgr�amlrp_ar=

Gd�rfc�mpe_lgx_rgml�pcacgtcb�_�amlrpg`srgml�md�os_jgdgcb�glrcjjcars_j�npmncprw*�bgb�rfc�mpe_lgx_rgml�dgjc�Dmpk�6677�_q�pcosgpcb=

Gd�rfc�mpe_lgx_rgml�pcacgtcb�_�amlrpg`srgml�md�a_pq*�`m_rq*�_gpnj_lcq*�mp�mrfcp�tcfgajcq*�bgb�rfc�mpe_lgx_rgml�dgjc�_�Dmpk�/.76+A=

|

Bgb�_�bmlmp�_btgqcb�dslb�k_glr_glcb�`w�rfc�

qnmlqmpgle�mpe_lgx_rgml�f_tc�cvacqq�`sqglcqq�fmjbgleq�_r�_lw�rgkc�bspgle�rfc�wc_p= |||||||||||||||||||

Bgb�rfc�qnmlqmpgle�mpe_lgx_rgml�k_ic�_lw�r_v_`jc�bgqrpg`srgmlq�slbcp�qcargml�2744=

Bgb�rfc�qnmlqmpgle�mpe_lgx_rgml�k_ic�_�bgqrpg`srgml�rm�_�bmlmp*�bmlmp�_btgqmp*�mp�pcj_rcb�ncpqml=

|||||||||||||||||||

|||||||||||||

Clrcp8

Glgrg_rgml�dccq�_lb�a_ngr_j�amlrpg`srgmlq�glajsbcb�ml�N_pr�TGGG*�jglc�/0

Epmqq�pcacgnrq*�glajsbcb�ml�Dmpk�77.*�N_pr�TGGG*�jglc�/0*�dmp�ns`jga�sqc�md�ajs`�d_agjgrgcq

|||||||||||||||

||||||

Clrcp8

Epmqq�glamkc�dpmk�kck`cpq�mp�qf_pcfmjbcpq

Epmqq�glamkc�dpmk�mrfcp�qmspacq�&Bm�lmr�lcr�_kmslrq�bsc�mp�n_gb�rm�mrfcp�qmspacq�_e_glqr

_kmslrq�bsc�mp�pcacgtcb�dpmk�rfck,'

||||||||||||||||||||||||||

||||||||||||||||||||||||||||||

Gq�rfc�mpe_lgx_rgml�dgjgle�Dmpk�77.�gl�jgcs�md�Dmpk�/.2/=

Gd� Wcq* �clrcp�rfc�_kmslr�md�r_v+cvcknr�glrcpcqr�pcacgtcb�mp�_aapscb�bspgle�rfc�wc_p }}}}}}

Gq�rfc�mpe_lgx_rgml�jgaclqcb�rm�gqqsc�os_jgdgcb�fc_jrf�nj_lq�gl�kmpc�rf_l�mlc�qr_rc=

�Qcc�rfc�glqrpsargmlq�dmp�_bbgrgml_j�gldmpk_rgml�rfc�mpe_lgx_rgml�ksqr�pcnmpr�ml�Qafcbsjc�M,

|||||||||||||||||||||

Clrcp�rfc�_kmslr�md�pcqcptcq�rfc�mpe_lgx_rgml�gq�pcosgpcb�rm�k_glr_gl�`w�rfc�qr_rcq�gl�ufgaf�rfc

mpe_lgx_rgml�gq�jgaclqcb�rm�gqqsc�os_jgdgcb�fc_jrf�nj_lq

Clrcp�rfc�_kmslr�md�pcqcptcq�ml�f_lb

||||||||||||||||||||||

||||||||||||||||||||||||||||||

Bgb�rfc�mpe_lgx_rgml�pcacgtc�_lw�n_wkclrq�dmp�glbmmp�r_llgle�qcptgacq�bspgle�rfc�r_v�wc_p=

Gd� Wcq* �f_q�gr�dgjcb�_�Dmpk�50.�rm�pcnmpr�rfcqc�n_wkclrq=�

||||||||||||||||

|||||||||

Gq�rfc�mpe_lgx_rgml�qs`hcar�rm�rfc�qcargml�274.�r_v�ml�n_wkclr&q'�md�kmpc�rf_l�"/*...*...�gl�pckslcp_rgml�mp

cvacqq�n_p_afsrc�n_wkclr&q'�bspgle�rfc�wc_p=

Gd� Wcq* �qcc�glqrpsargmlq�_lb�dgjc�Dmpk�250.*�Qafcbsjc�L,

Gq�rfc�mpe_lgx_rgml�_l�cbsa_rgml_j�glqrgrsrgml�qs`hcar�rm�rfc�qcargml�2746�cvagqc�r_v�ml�lcr�gltcqrkclr�glamkc=

Gd� Wcq* �amknjcrc�Dmpk�250.*�Qafcbsjc�M,

|||||||||||||||||||||||||||||||||||||||

||||||
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@il�_[]b��S_m��l_mjihm_�ni�fch_m�,�nblioab�1\�\_fiq&�[h^�`il�[��Hi��l_mjihm_
ni�fch_�2[&�2\&�il�+*\�\_fiq&�^_m]lc\_�nb_�]cl]ogmn[h]_m&�jli]_mm_m&�il�]b[ha_m�ih�M]b_^of_�I(�M__�chmnlo]ncihm(

C`��S_m&��jlipc^_�nb_�h[g_m�[h^�[^^l_mm_m�ih�M]b_^of_�I

"Nbcm�M_]ncih�<�l_ko_mnm�ch`ilg[ncih�[\ion�jifc]c_m�hin�l_kocl_^�\s�nb_�Chn_lh[f�L_p_ho_�=i^_(#

C`��Hi&��ai�ni�fch_�+-

C`��S_m&��^_m]lc\_

ch�M]b_^of_�I�biq�nbcm�q[m�^ih_

�"_rjf[ch�ih�M]b_^of_�I#

Gd�rfcpc�_pc�k_rcpg_j�bgddcpclacq�gl�tmrgle�pgefrq�_kmle�kck`cpq�md�rfc�emtcplgle�`mbw*�mp�gd�rfc�emtcplgle

`mbw�bcjce_rcb�`pm_b�_srfmpgrw�rm�_l�cvcasrgtc�amkkgrrcc�mp�qgkgj_p�amkkgrrcc*�cvnj_gl�ml�Qafcbsjc�M,

Bgb�rfc�mpe_lgx_rgml�amlrcknmp_lcmsqjw�bmaskclr�rfc�kccrgleq�fcjb�mp�upgrrcl�_argmlq�slbcpr_icl�bspgle�rfc�wc_p�`w�rfc�dmjjmugle8

Ucpc�mddgacpq*�bgpcarmpq*�mp�rpsqrccq*�_lb�icw�cknjmwccq�pcosgpcb�rm�bgqajmqc�_lls_jjw�glrcpcqrq�rf_r�amsjb�egtc�pgqc�rm�amldjgarq=

Dmpk �&0./7'

Dmpk�77.�&0./7' N_ec�

Afcai�gd�Qafcbsjc�M�amlr_glq�_�pcqnmlqc�mp�lmrc�rm�_lw�jglc�gl�rfgq�N_pr�TG }}}}}}}}}}}}}}}}}}}}}}}}}}}

Clrcp�rfc�lsk`cp�md�tmrgle�kck`cpq�md�rfc�emtcplgle�`mbw�_r�rfc�clb�md�rfc�r_v�wc_p

Clrcp�rfc�lsk`cp�md�tmrgle�kck`cpq�glajsbcb�ml�jglc�/_*�_`mtc*�ufm�_pc�glbcnclbclr

||||||

||||||

Bgb�_lw�mddgacp*�bgpcarmp*�rpsqrcc*�mp�icw�cknjmwcc�f_tc�_�d_kgjw�pcj_rgmlqfgn�mp�_�`sqglcqq�pcj_rgmlqfgn�ugrf�_lw�mrfcp

mddgacp*�bgpcarmp*�rpsqrcc*�mp�icw�cknjmwcc= ||||||||||||||||||||||||||||||||||||||||

Bgb�rfc�mpe_lgx_rgml�bcjce_rc�amlrpmj�mtcp�k_l_eckclr�bsrgcq�asqrmk_pgjw�ncpdmpkcb�`w�mp�slbcp�rfc�bgpcar�qsncptgqgml

md�mddgacpq*�bgpcarmpq*�rpsqrccq*�mp�icw�cknjmwccq�rm�_�k_l_eckclr�amkn_lw�mp�mrfcp�ncpqml= |||||||||||||||

Bgb�rfc�mpe_lgx_rgml�k_ic�_lw�qgelgdga_lr�af_lecq�rm�grq�emtcplgle�bmaskclrq�qglac�rfc�npgmp�Dmpk�77.�u_q�dgjcb=

Bgb�rfc�mpe_lgx_rgml�`camkc�_u_pc�bspgle�rfc�wc_p�md�_�qgelgdga_lr�bgtcpqgml�md�rfc�mpe_lgx_rgml%q�_qqcrq=

Bgb�rfc�mpe_lgx_rgml�f_tc�kck`cpq�mp�qrmaifmjbcpq=

|||||

|||||||||

|||||||||||||||||||||||||||||||||||

Bgb�rfc�mpe_lgx_rgml�f_tc�kck`cpq*�qrmaifmjbcpq*�mp�mrfcp�ncpqmlq�ufm�f_b�rfc�nmucp�rm�cjcar�mp�_nnmglr�mlc�mp

kmpc�kck`cpq�md�rfc�emtcplgle�`mbw=

?pc�_lw�emtcpl_lac�bcagqgmlq�md�rfc�mpe_lgx_rgml�pcqcptcb�rm�&mp�qs`hcar�rm�_nnpmt_j�`w'�kck`cpq*�qrmaifmjbcpq*�mp

ncpqmlq�mrfcp�rf_l�rfc�emtcplgle�`mbw=

||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||

Rfc�emtcplgle�`mbw=

C_af�amkkgrrcc�ugrf�_srfmpgrw�rm�_ar�ml�`cf_jd�md�rfc�emtcplgle�`mbw=

|||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||

Gq�rfcpc�_lw�mddgacp*�bgpcarmp*�rpsqrcc*�mp�icw�cknjmwcc�jgqrcb�gl�N_pr�TGG*�Qcargml�?*�ufm�a_llmr�`c�pc_afcb�_r�rfc

mpe_lgx_rgml%q�k_gjgle�_bbpcqq=� }}}}}}}}}}}}}}}}}

Bgb�rfc�mpe_lgx_rgml�f_tc�jma_j�af_nrcpq*�`p_lafcq*�mp�_ddgjg_rcq=

Gd� Wcq* �bgb�rfc�mpe_lgx_rgml�f_tc�upgrrcl�nmjgagcq�_lb�npmacbspcq�emtcplgle�rfc�_argtgrgcq�md�qsaf�af_nrcpq*�_ddgjg_rcq*

_lb�`p_lafcq�rm�clqspc�rfcgp�mncp_rgmlq�_pc�amlqgqrclr�ugrf�rfc�mpe_lgx_rgml%q�cvcknr�nspnmqcq=

||||||||||||||||||||||||||||||

|||||||||||||

F_q�rfc�mpe_lgx_rgml�npmtgbcb�_�amknjcrc�amnw�md�rfgq�Dmpk�77.�rm�_jj�kck`cpq�md�grq�emtcplgle�`mbw�`cdmpc�dgjgle�rfc�dmpk=

Bcqapg`c�gl�Qafcbsjc�M�rfc�npmacqq*�gd�_lw*�sqcb�`w�rfc�mpe_lgx_rgml�rm�pctgcu�rfgq�Dmpk�77.,

Bgb�rfc�mpe_lgx_rgml�f_tc�_�upgrrcl�amldjgar�md�glrcpcqr�nmjgaw=� |||||||||||||||||||||

||||||

Bgb�rfc�mpe_lgx_rgml�pcesj_pjw�_lb�amlqgqrclrjw�kmlgrmp�_lb�cldmpac�amknjg_lac�ugrf�rfc�nmjgaw=�

|||||||||||||||||||||||||||||||||||||||||||||

Bgb�rfc�mpe_lgx_rgml�f_tc�_�upgrrcl�ufgqrjc`jmucp�nmjgaw=

Bgb�rfc�mpe_lgx_rgml�f_tc�_�upgrrcl�bmaskclr�pcrclrgml�_lb�bcqrpsargml�nmjgaw=

|||||||||||||||||||||||||||||||||

||||||||||||||||||||||

Bgb�rfc�npmacqq�dmp�bcrcpkglgle�amknclq_rgml�md�rfc�dmjjmugle�ncpqmlq�glajsbc�_�pctgcu�_lb�_nnpmt_j�`w�glbcnclbclr

ncpqmlq*�amkn_p_`gjgrw�b_r_*�_lb�amlrcknmp_lcmsq�qs`qr_lrg_rgml�md�rfc�bcjg`cp_rgml�_lb�bcagqgml=

Rfc�mpe_lgx_rgml%q�ACM*�Cvcasrgtc�Bgpcarmp*�mp�rmn�k_l_eckclr�mddgag_j

Mrfcp�mddgacpq�mp�icw�cknjmwccq�md�rfc�mpe_lgx_rgml

Gd� Wcq �rm�jglc�/3_�mp�/3`*�bcqapg`c�rfc�npmacqq�gl�Qafcbsjc�M�&qcc�glqrpsargmlq',

||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||

Bgb�rfc�mpe_lgx_rgml�gltcqr�gl*�amlrpg`src�_qqcrq�rm*�mp�n_prgagn_rc�gl�_�hmglr�tclrspc�mp�qgkgj_p�_pp_leckclr�ugrf�_

r_v_`jc�clrgrw�bspgle�rfc�wc_p= ||||||||||||||||||||||||||||||||||||||||||||||

Gd� Wcq* �bgb�rfc�mpe_lgx_rgml�dmjjmu�_�upgrrcl�nmjgaw�mp�npmacbspc�pcosgpgle�rfc�mpe_lgx_rgml�rm�ct_js_rc�grq�n_prgagn_rgml

gl�hmglr�tclrspc�_pp_leckclrq�slbcp�_nnjga_`jc�dcbcp_j�r_v�j_u*�_lb�r_ic�qrcnq�rm�q_dces_pb�rfc�mpe_lgx_rgml%q

cvcknr�qr_rsq�ugrf�pcqncar�rm�qsaf�_pp_leckclrq= }}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}

Jgqr�rfc�qr_rcq�ugrf�ufgaf�_�amnw�md�rfgq�Dmpk�77.�gq�pcosgpcb�rm�`c�dgjcb�

Qcargml�4/.2�pcosgpcq�_l�mpe_lgx_rgml�rm�k_ic�grq�Dmpkq�/.01�&/.02�mp�/.02+?*�gd�_nnjga_`jc'*�77.*�_lb�77.+R�&Qcargml�3./&a'&1'q�mljw'�_t_gj_`jc

dmp�ns`jga�glqncargml,�Glbga_rc�fmu�wms�k_bc�rfcqc�_t_gj_`jc,�Afcai�_jj�rf_r�_nnjw,

Mul�uc`qgrc ?lmrfcp%q�uc`qgrc Snml�pcoscqr Mrfcp

Bcqapg`c�ml�Qafcbsjc�M�ufcrfcp�&_lb�gd�qm*�fmu'�rfc�mpe_lgx_rgml�k_bc�grq�emtcplgle�bmaskclrq*�amldjgar�md�glrcpcqr�nmjgaw*�_lb�dgl_lag_j

qr_rckclrq�_t_gj_`jc�rm�rfc�ns`jga�bspgle�rfc�r_v�wc_p,

Qr_rc�rfc�l_kc*�_bbpcqq*�_lb�rcjcnfmlc�lsk`cp�md�rfc�ncpqml�ufm�nmqqcqqcq�rfc�mpe_lgx_rgml%q�`mmiq�_lb�pcampbq� z

4
N_pr�TG Emtcpl_lac*�K_l_eckclr*�_lb�Bgqajmqspc�

Qcargml�?,�Emtcplgle�@mbw�_lb�K_l_eckclr

Qcargml�@,�Nmjgagcq�

Qcargml�A,�Bgqajmqspc
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�

�

�
�
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N_pr�TG*
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C`��Hi&��^_m]lc\_�ch� biq�nb_�mojjiln_^�ila[hct[ncihm�[l_�^_mcah[n_^(�C`�^_mcah[n_^�\s

]f[mm�il�joljim_&�^_m]lc\_�nb_�^_mcah[ncih(�C`�bcmnilc]�[h^�]ihnchocha�l_f[ncihmbcj&�_rjf[ch(

C`��S_m&��_rjf[ch�ch �biq�nb_�ila[hct[ncih�^_n_lgch_^�nb[n�nb_�mojjiln_^

ila[hct[ncih�q[m�^_m]lc\_^�ch�m_]ncih�/*3"[#"+#�il�",#(

C`��S_m&��[hmq_l

"\#�[h^�"]#�\_fiq(

C`��S_m&��^_m]lc\_�ch� qb_h�[h^�biq�nb_

ila[hct[ncih�g[^_�nb_�^_n_lgch[ncih(

C`��S_m&��_rjf[ch�ch� �qb[n�]ihnlifm�nb_�ila[hct[ncih�jon�ch�jf[]_�ni�_hmol_�mo]b�om_(

C`

�S_m&��[h^�c`�sio�]b_]e_^�+,[�il�+,\�ch�J[ln�C&�[hmq_l�"\#�[h^�"]#�\_fiq(

C`��S_m&��^_m]lc\_�ch� �biq�nb_�ila[hct[ncih�b[^�mo]b�]ihnlif�[h^�^cm]l_ncih

^_mjcn_�\_cha�]ihnliff_^�il�moj_lpcm_^�\s�il�ch�]ihh_]ncih�qcnb�cnm�mojjiln_^�ila[hct[ncihm(

�C`��S_m&��_rjf[ch�ch� �qb[n�]ihnlifm�nb_�ila[hct[ncih�om_^

ni�_hmol_�nb[n�[ff�mojjiln�ni�nb_�`il_cah�mojjiln_^�ila[hct[ncih�q[m�om_^�_r]fomcp_fs�`il�m_]ncih�+1*"]#",#"<#

joljim_m(

C`��S_m&�

[hmq_l�"\#�[h^�"]#�\_fiq�"c`�[jjfc][\f_#(�;fmi&�jlipc^_�^_n[cf�ch� ch]fo^cha�"c#�nb_�h[g_m�[h^�?CH

hog\_lm�i`�nb_�mojjiln_^�ila[hct[ncihm�[^^_^&�mo\mncnon_^&�il�l_gip_^5�"cc#�nb_�l_[mihm�`il�_[]b�mo]b�[]ncih5

"ccc#�nb_�[onbilcns�oh^_l�nb_�ila[hct[ncih!m�ila[hctcha�^i]og_hn�[onbilctcha�mo]b�[]ncih5�[h^�"cp#�biq�nb_�[]ncih

q[m�[]]igjfcmb_^�"mo]b�[m�\s�[g_h^g_hn�ni�nb_�ila[hctcha�^i]og_hn#(

C`��S_m&��jlipc^_�^_n[cf�ch

C`��S_m&��]igjf_n_�J[ln�C�i`�M]b_^of_�F�"@ilg�33*�il�33*'?T#(

C`��S_m&��]igjf_n_�J[ln�C�i`�M]b_^of_�F�"@ilg�33*�il�33*'?T#(

C`��S_m&��jlipc^_�^_n[cf�ch�

�C`��S_m&��jlipc^_�^_n[cf�ch�

C`��S_m&��jlipc^_�^_n[cf�ch�

�C`��S_m&��[hmq_l�+*\�\_fiq(

"Om_�M]b_^of_�=&�@ilg�.1,*&�ni

^_n_lgch_�qb_nb_l�nb_�ila[hct[ncih�b[^�_r]_mm�\omch_mm�bif^cham(#

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7 N_ec�

&Amknjcrc�mljw�gd�wms�afcaicb�_�`mv�gl�jglc�/0�ml�N_pr�G,�Gd�wms�afcaicb�/0_�md�N_pr�G*�amknjcrc�Qcargmlq�?

_lb�@,�Gd�wms�afcaicb�/0`�md�N_pr�G*�amknjcrc�Qcargmlq�?�_lb�A,�Gd�wms�afcaicb�/0a�md�N_pr�G*�amknjcrc

Qcargmlq�?*�B*�_lb�C,�Gd�wms�afcaicb�/0b�md�N_pr�G*�amknjcrc�Qcargmlq�?�_lb�B*�_lb�amknjcrc�N_pr�T,'

?pc�_jj�md�rfc�mpe_lgx_rgml%q�qsnnmprcb�mpe_lgx_rgmlq�jgqrcb�`w�l_kc�gl�rfc�mpe_lgx_rgml%q�emtcplgle

bmaskclrq=�

Bgb�rfc�mpe_lgx_rgml�f_tc�_lw�qsnnmprcb�mpe_lgx_rgml�rf_r�bmcq�lmr�f_tc�_l�GPQ�bcrcpkgl_rgml�md�qr_rsq

slbcp�qcargml�3.7&_'&/'�mp�&0'=�

Bgb�rfc�mpe_lgx_rgml�f_tc�_�qsnnmprcb�mpe_lgx_rgml�bcqapg`cb�gl�qcargml�3./&a'&2'*�&3'*�mp�&4'=�

Bgb�rfc�mpe_lgx_rgml�amldgpk�rf_r�c_af�qsnnmprcb�mpe_lgx_rgml�os_jgdgcb�slbcp�qcargml�3./&a'&2'*�&3'*�mp�&4'�_lb

q_rgqdgcb�rfc�ns`jga�qsnnmpr�rcqrq�slbcp�qcargml�3.7&_'&0'=�

Bgb�rfc�mpe_lgx_rgml�clqspc�rf_r�_jj�qsnnmpr�rm�qsaf�mpe_lgx_rgmlq�u_q�sqcb�cvajsqgtcjw�dmp�qcargml�/5.&a'&0'&@'

nspnmqcq=�

U_q�_lw�qsnnmprcb�mpe_lgx_rgml�lmr�mpe_lgxcb�gl�rfc�Slgrcb�Qr_rcq�& dmpcgel�qsnnmprcb�mpe_lgx_rgml '=�

Bgb�rfc�mpe_lgx_rgml�f_tc�sjrgk_rc�amlrpmj�_lb�bgqapcrgml�gl�bcagbgle�ufcrfcp�rm�k_ic�ep_lrq�rm�rfc�dmpcgel

qsnnmprcb�mpe_lgx_rgml=�

Bgb�rfc�mpe_lgx_rgml�qsnnmpr�_lw�dmpcgel�qsnnmprcb�mpe_lgx_rgml�rf_r�bmcq�lmr�f_tc�_l�GPQ�bcrcpkgl_rgml

slbcp�qcargmlq�3./&a'&1'�_lb�3.7&_'&/'�mp�&0'=

Bgb�rfc�mpe_lgx_rgml�_bb*�qs`qrgrsrc*�mp�pckmtc�_lw�qsnnmprcb�mpe_lgx_rgmlq�bspgle�rfc�r_v�wc_p=�

�U_q�_lw�_bbcb�mp�qs`qrgrsrcb�qsnnmprcb�mpe_lgx_rgml�n_pr�md�_�aj_qq�_jpc_bw

bcqgel_rcb�gl�rfc�mpe_lgx_rgml%q�mpe_lgxgle�bmaskclr=

U_q�rfc�qs`qrgrsrgml�rfc�pcqsjr�md�_l�ctclr�`cwmlb�rfc�mpe_lgx_rgml%q�amlrpmj=

Bgb�rfc�mpe_lgx_rgml�npmtgbc�qsnnmpr�&ufcrfcp�gl�rfc�dmpk�md�ep_lrq�mp�rfc�npmtgqgml�md�qcptgacq�mp�d_agjgrgcq'�rm

_lwmlc�mrfcp�rf_l�&g'�grq�qsnnmprcb�mpe_lgx_rgmlq*�&gg'�glbgtgbs_jq�rf_r�_pc�n_pr�md�rfc�af_pgr_`jc�aj_qq

`clcdgrcb�`w�mlc�mp�kmpc�md�grq�qsnnmprcb�mpe_lgx_rgmlq*�mp�&ggg'�mrfcp�qsnnmprgle�mpe_lgx_rgmlq�rf_r�_jqm

qsnnmpr�mp�`clcdgr�mlc�mp�kmpc�md�rfc�dgjgle�mpe_lgx_rgml%q�qsnnmprcb�mpe_lgx_rgmlq=�

Bgb�rfc�mpe_lgx_rgml�npmtgbc�_�ep_lr*�jm_l*�amknclq_rgml*�mp�mrfcp�qgkgj_p�n_wkclr�rm�_�qs`qr_lrg_j�amlrpg`srmp

&_q�bcdglcb�gl�qcargml�2736&a'&1'&A''*�_�d_kgjw�kck`cp�md�_�qs`qr_lrg_j�amlrpg`srmp*�mp�_�13#�amlrpmjjcb�clrgrw�ugrf

pce_pb�rm�_�qs`qr_lrg_j�amlrpg`srmp=�

Bgb�rfc�mpe_lgx_rgml�k_ic�_�jm_l�rm�_�bgqos_jgdgcb�ncpqml�&_q�bcdglcb�gl�qcargml�2736'�lmr�bcqapg`cb�gl�jglc�5=

U_q�rfc�mpe_lgx_rgml�amlrpmjjcb�bgpcarjw�mp�glbgpcarjw�_r�_lw�rgkc�bspgle�rfc�r_v�wc_p�`w�mlc�mp�kmpc

bgqos_jgdgcb�ncpqmlq�_q�bcdglcb�gl�qcargml�2724�&mrfcp�rf_l�dmslb_rgml�k_l_ecpq�_lb�mpe_lgx_rgmlq�bcqapg`cb

gl�qcargml�3.7&_'&/'�mp�&0''=�

Bgb�mlc�mp�kmpc�bgqos_jgdgcb�ncpqmlq�&_q�bcdglcb�gl�jglc�7_'�fmjb�_�amlrpmjjgle�glrcpcqr�gl�_lw�clrgrw�gl�ufgaf

rfc�qsnnmprgle�mpe_lgx_rgml�f_b�_l�glrcpcqr=

Bgb�_�bgqos_jgdgcb�ncpqml�&_q�bcdglcb�gl�jglc�7_'�f_tc�_l�mulcpqfgn�glrcpcqr�gl*�mp�bcpgtc�_lw�ncpqml_j�`clcdgr

dpmk*�_qqcrq�gl�ufgaf�rfc�qsnnmprgle�mpe_lgx_rgml�_jqm�f_b�_l�glrcpcqr=�

U_q�rfc�mpe_lgx_rgml�qs`hcar�rm�rfc�cvacqq�`sqglcqq�fmjbgleq�psjcq�md�qcargml�2721�`ca_sqc�md�qcargml

2721&d'�&pce_pbgle�acpr_gl�Rwnc�GG�qsnnmprgle�mpe_lgx_rgmlq*�_lb�_jj�Rwnc�GGG�lml+dslargml_jjw�glrcep_rcb

qsnnmprgle�mpe_lgx_rgmlq'=

Bgb�rfc�mpe_lgx_rgml�f_tc�_lw�cvacqq�`sqglcqq�fmjbgleq�gl�rfc�r_v�wc_p=�

�

�

N_pr�GT Qsnnmprgle�Mpe_lgx_rgmlq

Qcargml�?,�?jj�Qsnnmprgle�Mpe_lgx_rgmlq
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C`��S_m��ni�[&�\&�il�]&�jlipc^_�^_n[cf�ch�

C`��Hi&��^_m]lc\_�ch� �biq�nb_�mojjiln_^�ila[hct[ncih"m#�_``_]ncp_fs�ij_l[n_^&�moj_lpcm_^&�il

]ihnliff_^�nb_�ila[hct[ncih!m�[]ncpcnc_m(�C`�nb_�ila[hct[ncih�b[^�gil_�nb[h�ih_�mojjiln_^�ila[hct[ncih&

^_m]lc\_�biq�nb_�jiq_lm�ni�[jjichn�[h^)il�l_gip_�^cl_]nilm�il�nlomn__m�q_l_�[ffi][n_^�[giha�nb_�mojjiln_^

ila[hct[ncihm�[h^�qb[n�]ih^cncihm�il�l_mnlc]ncihm&�c`�[hs&�[jjfc_^�ni�mo]b�jiq_lm�^olcha�nb_�n[r�s_[l(

C`��S_m&��_rjf[ch�ch

�biq�jlipc^cha�mo]b�\_h_`cn�][llc_^�ion�nb_�joljim_m�i`�nb_�mojjiln_^�ila[hct[ncih"m#�nb[n�ij_l[n_^&

moj_lpcm_^&�il�]ihnliff_^�nb_�mojjilncha�ila[hct[ncih(

C`��Hi&��^_m]lc\_�ch biq�]ihnlif

il�g[h[a_g_hn�i`�nb_�mojjilncha�ila[hct[ncih�q[m�p_mn_^�ch�nb_�m[g_�j_lmihm�nb[n�]ihnliff_^�il�g[h[a_^

nb_�mojjiln_^�ila[hct[ncih"m#(

�C`��Hi&��_rjf[ch�ch� �biq

nb_�ila[hct[ncih�g[chn[ch_^�[�]fim_�[h^�]ihnchoiom�qilecha�l_f[ncihmbcj�qcnb�nb_�mojjiln_^�ila[hct[ncih"m#(

C`��S_m&��^_m]lc\_�ch� �nb_�lif_�nb_�ila[hct[ncih!m

mojjiln_^�ila[hct[ncihm�jf[s_^�ch�nbcm�l_a[l^(

=b_]e�nb_�\ir�h_rn�ni�nb_�g_nbi^�nb[n�nb_�ila[hct[ncih�om_^�ni�m[ncm`s�nb_�Chn_al[f�J[ln�N_mn�^olcha�nb_�s_[l

=igjf_n_� \_fiq(

=igjf_n_ \_fiq(

>_m]lc\_�ch� �biq�sio�mojjiln_^�[�aip_lhg_hn�_hncns�"m__�chmnlo]ncihm#(

C`��S_m&��nb_h�ch�

�biq�nb_m_�[]ncpcnc_m�^cl_]nfs�`olnb_l_^�nb_cl�_r_gjn�joljim_m&

biq�nb_�ila[hct[ncih�q[m�l_mjihmcp_�ni�nbim_�mojjiln_^�ila[hct[ncihm&�[h^�biq�nb_�ila[hct[ncih�^_n_lgch_^

nb[n�nb_m_�[]ncpcnc_m�]ihmncnon_^�mo\mn[hnc[ffs�[ff�i`�cnm�[]ncpcnc_m(

�C`��S_m&��_rjf[ch�ch� �nb_

l_[mihm�`il�nb_�ila[hct[ncih!m�jimcncih�nb[n�cnm�mojjiln_^�ila[hct[ncih"m#�qiof^�b[p_�_ha[a_^�ch�nb_m_

[]ncpcnc_m�\on�`il�nb_�ila[hct[ncih!m�chpifp_g_hn(

Jlipc^_�^_n[cfm�ch

C`��S_m&��^_m]lc\_�ch nb_�lif_�jf[s_^�\s�nb_�ila[hct[ncih�ch�nbcm�l_a[l^(

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7 N_ec�

F_q�rfc�mpe_lgx_rgml�_aacnrcb�_�egdr�mp�amlrpg`srgml�dpmk�_lw�md�rfc�dmjjmugle�ncpqmlq=

?�ncpqml�ufm�bgpcarjw�mp�glbgpcarjw�amlrpmjq*�cgrfcp�_jmlc�mp�rmecrfcp�ugrf�ncpqmlq�bcqapg`cb�gl�&`'�_lb�&a'

`cjmu*�rfc�emtcplgle�`mbw�md�_�qsnnmprcb�mpe_lgx_rgml=

?�d_kgjw�kck`cp�md�_�ncpqml�bcqapg`cb�gl�&_'�_`mtc=

?�13#�amlrpmjjcb�clrgrw�md�_�ncpqml�bcqapg`cb�gl�&_'�mp�&`'�_`mtc=�

Bgb�rfc�bgpcarmpq*�rpsqrccq*�mp�kck`cpqfgn�md�mlc�mp�kmpc�qsnnmprcb�mpe_lgx_rgmlq�f_tc�rfc�nmucp�rm

pcesj_pjw�_nnmglr�mp�cjcar�_r�jc_qr�_�k_hmpgrw�md�rfc�mpe_lgx_rgml%q�bgpcarmpq�mp�rpsqrccq�_r�_jj�rgkcq�bspgle�rfc

r_v�wc_p=�

Bgb�rfc�mpe_lgx_rgml�mncp_rc�dmp�rfc�`clcdgr�md�_lw�qsnnmprcb�mpe_lgx_rgml�mrfcp�rf_l�rfc�qsnnmprcb

mpe_lgx_rgml&q'�rf_r�mncp_rcb*�qsncptgqcb*�mp�amlrpmjjcb�rfc�qsnnmprgle�mpe_lgx_rgml=�

Ucpc�_�k_hmpgrw�md�rfc�mpe_lgx_rgml%q�bgpcarmpq�mp�rpsqrccq�bspgle�rfc�r_v�wc_p�_jqm�_�k_hmpgrw�md�rfc�bgpcarmpq

mp�rpsqrccq�md�c_af�md�rfc�mpe_lgx_rgml%q�qsnnmprcb�mpe_lgx_rgml&q'=� �

Bgb�rfc�mpe_lgx_rgml�npmtgbc�rm�c_af�md�grq�qsnnmprcb�mpe_lgx_rgmlq*�`w�rfc�j_qr�b_w�md�rfc�dgdrf�kmlrf�md�rfc

mpe_lgx_rgml%q�r_v�wc_p*�&g'�_�upgrrcl�lmrgac�bcqapg`gle�rfc�rwnc�_lb�_kmslr�md�qsnnmpr�npmtgbcb�bspgle�rfc�npgmp�r_v

wc_p*�&gg'�_�amnw�md�rfc�Dmpk�77.�rf_r�u_q�kmqr�pcaclrjw�dgjcb�_q�md�rfc�b_rc�md�lmrgdga_rgml*�_lb�&ggg'�amngcq�md�rfc

mpe_lgx_rgml%q�emtcplgle�bmaskclrq�gl�cddcar�ml�rfc�b_rc�md�lmrgdga_rgml*�rm�rfc�cvrclr�lmr�npctgmsqjw�npmtgbcb=

Ucpc�_lw�md�rfc�mpe_lgx_rgml%q�mddgacpq*�bgpcarmpq*�mp�rpsqrccq�cgrfcp�&g'�_nnmglrcb�mp�cjcarcb�`w�rfc�qsnnmprcb

mpe_lgx_rgml&q'�mp�&gg'�qcptgle�ml�rfc�emtcplgle�`mbw�md�_�qsnnmprcb�mpe_lgx_rgml=

@w�pc_qml�md�rfc�pcj_rgmlqfgn�bcqapg`cb�gl�&0'*�bgb�rfc�mpe_lgx_rgml%q�qsnnmprcb�mpe_lgx_rgmlq�f_tc�_

qgelgdga_lr�tmgac�gl�rfc�mpe_lgx_rgml%q�gltcqrkclr�nmjgagcq�_lb�gl�bgpcargle�rfc�sqc�md�rfc�mpe_lgx_rgml%q

glamkc�mp�_qqcrq�_r�_jj�rgkcq�bspgle�rfc�r_v�wc_p=�

Rfc�mpe_lgx_rgml�q_rgqdgcb�rfc�?argtgrgcq�Rcqr,�

Rfc�mpe_lgx_rgml�gq�rfc�n_pclr�md�c_af�md�grq�qsnnmprcb�mpe_lgx_rgmlq,�

Rfc�mpe_lgx_rgml�qsnnmprcb�_�emtcplkclr_j�clrgrw,�

?argtgrgcq�Rcqr,

Bgb�qs`qr_lrg_jjw�_jj�md�rfc�mpe_lgx_rgml%q�_argtgrgcq�bspgle�rfc�r_v�wc_p�bgpcarjw�dsprfcp�rfc�cvcknr�nspnmqcq�md

rfc�qsnnmprcb�mpe_lgx_rgml&q'�rm�ufgaf�rfc�mpe_lgx_rgml�u_q�pcqnmlqgtc=�

Bgb�rfc�_argtgrgcq�bcqapg`cb�gl�&_'�amlqrgrsrc�_argtgrgcq�rf_r*�`sr�dmp�rfc�mpe_lgx_rgml%q�gltmjtckclr*�mlc�mp�kmpc

md�rfc�mpe_lgx_rgml%q�qsnnmprcb�mpe_lgx_rgml&q'�umsjb�f_tc�`ccl�cle_ecb�gl=

N_pclr�md�Qsnnmprcb�Mpe_lgx_rgmlq,�

Bgb�rfc�mpe_lgx_rgml�f_tc�rfc�nmucp�rm�pcesj_pjw�_nnmglr�mp�cjcar�_�k_hmpgrw�md�rfc�mddgacpq*�bgpcarmpq*�mp

rpsqrccq�md�c_af�md�rfc�qsnnmprcb�mpe_lgx_rgmlq=� �

Bgb�rfc�mpe_lgx_rgml�cvcpagqc�_�qs`qr_lrg_j�bcepcc�md�bgpcargml�mtcp�rfc�nmjgagcq*�npmep_kq*�_lb�_argtgrgcq�md�c_af

md�grq�qsnnmprcb�mpe_lgx_rgmlq=� �

�

"]ihncho_^#N_pr�GT Qsnnmprgle�Mpe_lgx_rgmlq�

Qcargml�@,�Rwnc�G�Qsnnmprgle�Mpe_lgx_rgmlq

Qcargml�A,�Rwnc�GG�Qsnnmprgle�Mpe_lgx_rgmlq

Qcargml�B,�?jj�Rwnc�GGG�Qsnnmprgle�Mpe_lgx_rgmlq

Qcargml�C,�Rwnc�GGG�Dslargml_jjw�Glrcep_rcb�Qsnnmprgle�Mpe_lgx_rgmlq

�
�
�

DMMB�QF?PC*�GLA, 55+../6/40

/5
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.04��.7+03+/7

4

/ Qcc�glqrpsargmlq,

Qcargml�?�+�?bhsqrcb�Lcr�Glamkc

/

0

1

2

3

4

5

6

/

0

1

2

3

4

5

6?bhsqrcb�Lcr�Glamkc

Qcargml�@�+�Kglgksk�?qqcr�?kmslr

/

0

1

2

3

4

5

6

_

`

a

b

c

/_

/`

/a

/b

0

1

2

3

4

5

6

Rmr_j�

Bgqamslr

N_pr�TG

Kglgksk�?qqcr�?kmslr�

Qcargml�A�+�Bgqrpg`sr_`jc�?kmslr

/

0

1

2

3

4

5

/

0

1

2

3

4

Bgqrpg`sr_`jc�?kmslr,

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7 N_ec�

Afcai�fcpc�gd�rfc�mpe_lgx_rgml�q_rgqdgcb�rfc�Glrcep_j�N_pr�Rcqr�_q�_�os_jgdwgle�rpsqr�ml�Lmt,�0.*�/75.�&cvnj_gl�gl�N_pr�TG',� �?jj

mrfcp�Rwnc�GGG�lml+dslargml_jjw�glrcep_rcb�qsnnmprgle�mpe_lgx_rgmlq�ksqr�amknjcrc�Qcargmlq�?�rfpmsef�C,

&@'�Asppclr�Wc_p
&mnrgml_j'&?'�Npgmp�Wc_p

Lcr�qfmpr+rcpk�a_ngr_j�e_gl

Pcamtcpgcq�md�npgmp+wc_p�bgqrpg`srgmlq

Mrfcp�epmqq�glamkc�&qcc�glqrpsargmlq'

?bb�jglcq�/�rfpmsef�1,

Bcnpcag_rgml�_lb�bcnjcrgml

Nmprgml�md�mncp_rgle�cvnclqcq�n_gb�mp�glasppcb�dmp�npmbsargml�mp

amjjcargml�md�epmqq�glamkc�mp�dmp�k_l_eckclr*�amlqcpt_rgml*�mp

k_glrcl_lac�md�npmncprw�fcjb�dmp�npmbsargml�md�glamkc�&qcc�glqrpsargmlq'

Mrfcp�cvnclqcq�&qcc�glqrpsargmlq'

�&qs`rp_ar�jglcq�3*�4*�_lb�5�dpmk�jglc�2'

&@'�Asppclr�Wc_p
&mnrgml_j'&?'�Npgmp�Wc_p

?eepce_rc�d_gp�k_picr�t_jsc�md�_jj�lml+cvcknr+sqc�_qqcrq�&qcc

glqrpsargmlq�dmp�qfmpr�r_v�wc_p�mp�_qqcrq�fcjb�dmp�n_pr�md�wc_p'8

?tcp_ec�kmlrfjw�t_jsc�md�qcaspgrgcq

?tcp_ec�kmlrfjw�a_qf�`_j_lacq

D_gp�k_picr�t_jsc�md�mrfcp�lml+cvcknr+sqc�_qqcrq

&_bb�jglcq�/_*�/`*�_lb�/a'

�aj_gkcb�dmp�`jmai_ec�mp�mrfcp

d_armpq�&cvnj_gl�gl�bcr_gj�gl� '8

?aosgqgrgml�glbc`rcblcqq�_nnjga_`jc�rm�lml+cvcknr+sqc�_qqcrq

Qs`rp_ar�jglc�0�dpmk�jglc�/b,

A_qf�bcckcb�fcjb�dmp�cvcknr�sqc,�Clrcp�/+/-0#�md�jglc�1�&dmp�epc_rcp�_kmslr*

qcc�glqrpsargmlq',

Lcr�t_jsc�md�lml+cvcknr+sqc�_qqcrq�&qs`rp_ar�jglc�2�dpmk�jglc�1'

Ksjrgnjw�jglc�3�`w�,.13,

Pcamtcpgcq�md�npgmp+wc_p�bgqrpg`srgmlq

&_bb�jglc�5�rm�jglc�4'

Asppclr�Wc_p

?bhsqrcb�lcr�glamkc�dmp�npgmp�wc_p�&dpmk�Qcargml�?*�jglc�6*�Amjskl�?'

Clrcp�63#�md�jglc�/,

Kglgksk�_qqcr�_kmslr�dmp�npgmp�wc_p�&dpmk�Qcargml�@*�jglc�6*�Amjskl�?'

Clrcp�epc_rcp�md�jglc�0�mp�jglc�1,

Glamkc�r_v�gknmqcb�gl�npgmp�wc_p

�Qs`rp_ar�jglc�3�dpmk�jglc�2*�sljcqq�qs`hcar�rm

ckcpeclaw�rcknmp_pw�pcbsargml�&qcc�glqrpsargmlq',

Afcai�fcpc�gd�rfc�asppclr�wc_p�gq�rfc�mpe_lgx_rgml%q�dgpqr�_q�_�lml+dslargml_jjw�glrcep_rcb�Rwnc�GGG�qsnnmprgle�mpe_lgx_rgml�&qcc

glqrpsargmlq',

N_pr�T Rwnc�GGG�Lml+Dslargml_jjw�Glrcep_rcb�3.7&_'&1'�Qsnnmprgle�Mpe_lgx_rgmlq�

�

�

DMMB�QF?PC*�GLA, 55+../6/40

/6
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.05��.7+03+/7

5

Qcargml�B�+�Bgqrpg`srgmlq Asppclr�Wc_p

/

0

1

2

3

4

5

6

7

/.

N_pr�TG

Rmr_j�_lls_j�bgqrpg`srgmlq,

N_pr�TG

&g'

Cvacqq�Bgqrpg`srgmlq

&gg'
Slbcpbgqrpg`srgmlq

Npc+0./7

&ggg'
Bgqrpg`sr_`jc

?kmslr�dmp�0./7
Qcargml�C�+�Bgqrpg`srgml�?jjma_rgmlq�

/

0

1

2

3

4

5

6

N_pr�TG

_

`

a

b

c

d

e

f

g

h

Rmr_j�

_

`

a

N_pr�TG,

N_pr�TG

Cvacqq�bgqrpg`srgmlq�a_ppwmtcp�rm�0.0.,�

_

`

a

b

c

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7 N_ec�

?kmslrq�n_gb�rm�qsnnmprcb�mpe_lgx_rgmlq�rm�_aamknjgqf�cvcknr�nspnmqcq

?kmslrq�n_gb�rm�ncpdmpk�_argtgrw�rf_r�bgpcarjw�dsprfcpq�cvcknr�nspnmqcq�md�qsnnmprcb

mpe_lgx_rgmlq*�gl�cvacqq�md�glamkc�dpmk�_argtgrw

?bkglgqrp_rgtc�cvnclqcq�n_gb�rm�_aamknjgqf�cvcknr�nspnmqcq�md�qsnnmprcb�mpe_lgx_rgmlq

?kmslrq�n_gb�rm�_aosgpc�cvcknr+sqc�_qqcrq

Os_jgdgcb�qcr+_qgbc�_kmslrq�&npgmp�GPQ�_nnpmt_j�pcosgpcb'

Mrfcp�bgqrpg`srgmlq�&bcqapg`c�gl� ',�Qcc�glqrpsargmlq,

�?bb�jglcq�/�rfpmsef�4,

Bgqrpg`srgmlq�rm�_rrclrgtc�qsnnmprcb�mpe_lgx_rgmlq�rm�ufgaf�rfc�mpe_lgx_rgml�gq�pcqnmlqgtc

&npmtgbc�bcr_gjq�gl� ',�Qcc�glqrpsargmlq,

Bgqrpg`sr_`jc�_kmslr�dmp�0./7�dpmk�Qcargml�A*�jglc�4

Jglc�6�_kmslr�bgtgbcb�`w�jglc�7�_kmslr

&qcc�glqrpsargmlq'

Bgqrpg`sr_`jc�_kmslr�dmp�0./7�dpmk�Qcargml�A*�jglc�4

Slbcpbgqrpg`srgmlq*�gd�_lw*�dmp�wc_pq�npgmp�rm�0./7�&pc_qml+

_`jc�a_sqc�pcosgpcb+�cvnj_gl�gl� ',�Qcc�glqrpsargmlq,

Cvacqq�bgqrpg`srgmlq�a_ppwmtcp*�gd�_lw*�rm�0./7

Dpmk�0./2

Dpmk�0./3

Dpmk�0./4

Dpmk�0./5

Dpmk�0./6

md�jglcq�1_�rfpmsef�c

?nnjgcb�rm�slbcpbgqrpg`srgmlq�md�npgmp�wc_pq

?nnjgcb�rm�0./7�bgqrpg`sr_`jc�_kmslr

A_ppwmtcp�dpmk�0./2�lmr�_nnjgcb�&qcc�glqrpsargmlq'

Pck_glbcp,�Qs`rp_ar�jglcq�1e*�1f*�_lb�1g�dpmk�1d,

Bgqrpg`srgmlq�dmp�0./7�dpmk�Qcargml�B*

jglc�58 "

?nnjgcb�rm�slbcpbgqrpg`srgmlq�md�npgmp�wc_pq

?nnjgcb�rm�0./7�bgqrpg`sr_`jc�_kmslr

Pck_glbcp,�Qs`rp_ar�jglcq�2_�_lb�2`�dpmk�2,

Pck_glgle�slbcpbgqrpg`srgmlq�dmp�wc_pq�npgmp�rm�0./7*�gd

_lw,�Qs`rp_ar�jglcq�1e�_lb�2_�dpmk�jglc�0,�Dmp�pcqsjr�epc_rcp

rf_l�xcpm*�cvnj_gl�gl� �Qcc�glqrpsargmlq,

Pck_glgle�slbcpbgqrpg`srgmlq�dmp�0./7,�Qs`rp_ar�jglcq�1f

_lb�2`�dpmk�jglc�/,�Dmp�pcqsjr�epc_rcp�rf_l�xcpm*�cvnj_gl�gl

,�Qcc�glqrpsargmlq,

?bb�jglcq�1h

_lb�2a,

@pc_ibmul�md�jglc�58

Cvacqq�dpmk�0./3

Cvacqq�dpmk�0./4

Cvacqq�dpmk�0./5

Cvacqq�dpmk�0./6

Cvacqq�dpmk�0./7

"]ihncho_^#�N_pr�T Rwnc�GGG�Lml+Dslargml_jjw�Glrcep_rcb�3.7&_'&1'�Qsnnmprgle�Mpe_lgx_rgmlq�

DMMB�QF?PC*�GLA, 55+../6/40

/7
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.06��.7+03+/7

6

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7

Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'�0./7 N_ec�

Npmtgbc�rfc�cvnj_l_rgmlq�pcosgpcb�`w�N_pr�GG*�jglc�/.9�N_pr�GG*�jglc�/5_�mp�/5`9�N_pr�GGG*�jglc�/09
N_pr�GT*�Qcargml�?*�jglcq�/*�0*�1`*�1a*�2`*�2a*�3_*�4*�7_*�7`*�7a*�//_*�//`*�_lb�//a9�N_pr�GT*�Qcargml�@*�jglcq�/�_lb�09�N_pr�GT*�Qcargml�A*
jglc�/9�N_pr�GT*�Qcargml�B*�jglcq�0�_lb�19�N_pr�GT*�Qcargml�C*�jglcq�/a*�0_*�0`*�1_*�_lb�1`9�N_pr�T*�jglc�/9�N_pr�T*�Qcargml�@*�jglc�/c9�N_pr�T*
Qcargml�B*�jglcq�3*�4*�_lb�69�_lb�N_pr�T*�Qcargml�C*�jglcq�0*�3*�_lb�4,�?jqm�amknjcrc�rfgq�n_pr�dmp�_lw�_bbgrgml_j�gldmpk_rgml,
&Qcc�glqrpsargmlq,'

N_pr�TG Qsnnjckclr_j�Gldmpk_rgml,�

DMMB�QF?PC*�GLA, 55+../6/40

0.
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



Bcn_prkclr�md�rfc�Rpc_qspw
Glrcpl_j�Pctclsc�Qcptgac

70123/��//+.4+/7

Dmp�N_ncpumpi�Pcbsargml�?ar�Lmrgac*�qcc�rfc�glqrpsargmlq�dmp�Dmpk�77.*�77.+CX*�mp�77.+ND, Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'�&0./7'

MK@�Lm,�/323+..25

&Dmpk�77.*�77.+CX*
mp�77.+ND'

z��?rr_af�rm�Dmpk�77.*�Dmpk�77.+CX*�mp�Dmpk�77.+ND,
z��Em�rm�uuu,gpq,emt-Dmpk77.�dmp�rfc�j_rcqr�gldmpk_rgml,

Cknjmwcp�gbclrgdga_rgml�lsk`cp

Mpe_lgx_rgml�rwnc

Dgjcpq�md8 Qcargml8

�lmr

�Eclcp_j�Psjc �Qncag_j�Psjc,

Lmrc8�

Eclcp_j�Psjc

Qncag_j�Psjcq

&/'� &0'�

Eclcp_j�Psjc�

A_srgml8�

�ksqr

_r]fomcp_fs�

_r]fomcp_fs

�_r]fomcp_fs

hih_r]fomcp_fs

L_kc�md�rfc�mpe_lgx_rgml

&afcai�mlc'8

Dmpk�77.�mp�77.+CX 3./&a'& '�&clrcp�lsk`cp'�mpe_lgx_rgml

2725&_'&/'�lmlcvcknr�af_pgr_`jc�rpsqr �rpc_rcb�_q�_�npgt_rc�dmslb_rgml

305�nmjgrga_j�mpe_lgx_rgml

Dmpk�77.+ND 3./&a'&1'�cvcknr�npgt_rc�dmslb_rgml

2725&_'&/'�lmlcvcknr�af_pgr_`jc�rpsqr�rpc_rcb�_q�_�npgt_rc�dmslb_rgml

3./&a'&1'�r_v_`jc�npgt_rc�dmslb_rgml

Afcai�gd�wmsp�mpe_lgx_rgml�gq�amtcpcb�`w�rfc �mp�_

Mljw�_�qcargml�3./&a'&5'*�&6'*�mp�&/.'�mpe_lgx_rgml�a_l�afcai�`mvcq�dmp�`mrf�rfc�Eclcp_j�Psjc�_lb�_�Qncag_j�Psjc,�Qcc�glqrpsargmlq,

Dmp�_l�mpe_lgx_rgml�dgjgle�Dmpk�77.*�77.+CX*�mp�77.+ND�rf_r�pcacgtcb*�bspgle�rfc�wc_p*�amlrpg`srgmlq�rmr_jgle�"3*...�mp�kmpc�&gl�kmlcw�mp

npmncprw'�dpmk�_lw�mlc�amlrpg`srmp,�Amknjcrc�N_prq�G�_lb�GG,�Qcc�glqrpsargmlq�dmp�bcrcpkglgle�_�amlrpg`srmp%q�rmr_j�amlrpg`srgmlq,

Dmp�_l�mpe_lgx_rgml�bcqapg`cb�gl�qcargml�3./&a'&1'�dgjgle�Dmpk�77.�mp�77.+CX�rf_r�kcr�rfc�11�/-1#�qsnnmpr�rcqr�md�rfc�pcesj_rgmlq�slbcp

qcargmlq�3.7&_'&/'�_lb�/5.&`'&/'&?'&tg'*�rf_r�afcaicb�Qafcbsjc�?�&Dmpk�77.�mp�77.+CX'*�N_pr�GG*�jglc�/1*�/4_*�mp�/4`*�_lb�rf_r�pcacgtcb�dpmk

_lw�mlc�amlrpg`srmp*�bspgle�rfc�wc_p*�rmr_j�amlrpg`srgmlq�md�rfc�epc_rcp�md� "3*...9�mp� 0#�md�rfc�_kmslr�ml�&g'�Dmpk�77.*�N_pr�TGGG*�jglc�/f9

mp�&gg'�Dmpk�77.+CX*�jglc�/,�Amknjcrc�N_prq�G�_lb�GG,

Dmp�_l�mpe_lgx_rgml�bcqapg`cb�gl�qcargml�3./&a'&5'*�&6'*�mp�&/.'�dgjgle�Dmpk�77.�mp�77.+CX�rf_r�pcacgtcb�dpmk�_lw�mlc�amlrpg`srmp*�bspgle�rfc

wc_p*�rmr_j�amlrpg`srgmlq�md�kmpc�rf_l�"/*...� dmp�pcjgegmsq*�af_pgr_`jc*�qagclrgdga*�jgrcp_pw*�mp�cbsa_rgml_j�nspnmqcq*�mp�dmp�rfc

npctclrgml�md�apscjrw�rm�afgjbpcl�mp�_lgk_jq,�Amknjcrc�N_prq�G*�GG*�_lb�GGG,

Dmp�_l�mpe_lgx_rgml�bcqapg`cb�gl�qcargml�3./&a'&5'*�&6'*�mp�&/.'�dgjgle�Dmpk�77.�mp�77.+CX�rf_r�pcacgtcb�dpmk�_lw�mlc�amlrpg`srmp*�bspgle�rfc

wc_p*�amlrpg`srgmlq� �dmp�pcjgegmsq*�af_pgr_`jc*�cra,*�nspnmqcq*�`sr�lm�qsaf�amlrpg`srgmlq�rmr_jcb�kmpc�rf_l�"/*...,�Gd�rfgq�`mv

gq�afcaicb*�clrcp�fcpc�rfc�rmr_j�amlrpg`srgmlq�rf_r�ucpc�pcacgtcb�bspgle�rfc�wc_p�dmp�_l �pcjgegmsq*�af_pgr_`jc*�cra,*

nspnmqc,�Bml%r�amknjcrc�_lw�md�rfc�n_prq�sljcqq�rfc� _nnjgcq�rm�rfgq�mpe_lgx_rgml�`ca_sqc�gr�pcacgtcb�

pcjgegmsq*�af_pgr_`jc*�cra,*�amlrpg`srgmlq�rmr_jgle�"3*...�mp�kmpc�bspgle�rfc�wc_p ||||||||||||||| z "

?l�mpe_lgx_rgml�rf_r�gql%r�amtcpcb�`w�rfc�Eclcp_j�Psjc�_lb-mp�rfc�Qncag_j�Psjcq�bmcql%r�dgjc�Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'*

`sr�gr �_lqucp� Lm �ml�N_pr�GT*�jglc�0*�md�grq�Dmpk�77.9�mp�afcai�rfc�`mv�ml�jglc�F�md�grq�Dmpk�77.+CX�mp�ml�grq�Dmpk�77.+ND*�N_pr�G*�jglc�0*�rm

acprgdw�rf_r�gr�bmcql%r�kccr�rfc�dgjgle�pcosgpckclrq�md�Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND',

JF?

Qafcbsjc�@ Qafcbsjc�md�Amlrpg`srmpq

0./7

�

�

�

�

�

�

�

�

�

�

DMMB�QF?PC*�GLA, 55+../6/40

V �1

V

((�NS@JGA�BGQAJMQSPC�AMNW�((



701230��//+.4+/7 Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'�&0./7'

Cknjmwcp�gbclrgdga_rgml�lsk`cp

&_'

Lm,

&`'

L_kc*�_bbpcqq*�_lb�XGN�)�2

&a'

Rmr_j�amlrpg`srgmlq

&b'

Rwnc�md�amlrpg`srgml

Ncpqml

N_wpmjj

Lmla_qf

&_'

Lm,

&`'

L_kc*�_bbpcqq*�_lb�XGN�)�2

&a'

Rmr_j�amlrpg`srgmlq

&b'

Rwnc�md�amlrpg`srgml

Ncpqml

N_wpmjj

Lmla_qf

&_'

Lm,

&`'

L_kc*�_bbpcqq*�_lb�XGN�)�2

&a'

Rmr_j�amlrpg`srgmlq

&b'

Rwnc�md�amlrpg`srgml

Ncpqml

N_wpmjj

Lmla_qf

&_'

Lm,

&`'

L_kc*�_bbpcqq*�_lb�XGN�)�2

&a'

Rmr_j�amlrpg`srgmlq

&b'

Rwnc�md�amlrpg`srgml

Ncpqml

N_wpmjj

Lmla_qf

&_'

Lm,

&`'

L_kc*�_bbpcqq*�_lb�XGN�)�2

&a'

Rmr_j�amlrpg`srgmlq

&b'

Rwnc�md�amlrpg`srgml

Ncpqml

N_wpmjj

Lmla_qf

&_'

Lm,

&`'

L_kc*�_bbpcqq*�_lb�XGN�)�2

&a'

Rmr_j�amlrpg`srgmlq

&b'

Rwnc�md�amlrpg`srgml

Ncpqml

N_wpmjj

Lmla_qf

Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'�&0./7' N_ec�

L_kc�md�mpe_lgx_rgml

&qcc�glqrpsargmlq',�Sqc�bsnjga_rc�amngcq�md�N_pr�G�gd�_bbgrgml_j�qn_ac�gq�lccbcb,

"

&Amknjcrc�N_pr�GG�dmp
lmla_qf�amlrpg`srgmlq,'

"

&Amknjcrc�N_pr�GG�dmp
lmla_qf�amlrpg`srgmlq,'

"

&Amknjcrc�N_pr�GG�dmp
lmla_qf�amlrpg`srgmlq,'

"

&Amknjcrc�N_pr�GG�dmp
lmla_qf�amlrpg`srgmlq,'

"

&Amknjcrc�N_pr�GG�dmp
lmla_qf�amlrpg`srgmlq,'

"

&Amknjcrc�N_pr�GG�dmp
lmla_qf�amlrpg`srgmlq,'

0

N_pr�G Amlrpg`srmpq

�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

/

V6*5/2*4/3,

0

V746*07.,

1 V

542*071,

2

V507*454,

DMMB�QF?PC*�GLA, 55+../6/40

00
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



701231��//+.4+/7 Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'�&0./7'

Cknjmwcp�gbclrgdga_rgml�lsk`cp

&_'

Lm,

dpmk

N_pr�G

&a'

DKT�&mp�cqrgk_rc'
&`'

Bcqapgnrgml�md�lmla_qf�npmncprw�egtcl

&b'

B_rc�pcacgtcb

&_'

Lm,

dpmk

N_pr�G

&a'

DKT�&mp�cqrgk_rc'
&`'

Bcqapgnrgml�md�lmla_qf�npmncprw�egtcl

&b'

B_rc�pcacgtcb

&_'

Lm,

dpmk

N_pr�G

&a'

DKT�&mp�cqrgk_rc'
&`'

Bcqapgnrgml�md�lmla_qf�npmncprw�egtcl

&b'

B_rc�pcacgtcb

&_'

Lm,

dpmk

N_pr�G

&a'

DKT�&mp�cqrgk_rc'
&`'

Bcqapgnrgml�md�lmla_qf�npmncprw�egtcl

&b'

B_rc�pcacgtcb

&_'

Lm,

dpmk

N_pr�G

&a'

DKT�&mp�cqrgk_rc'
&`'

Bcqapgnrgml�md�lmla_qf�npmncprw�egtcl

&b'

B_rc�pcacgtcb

&_'

Lm,

dpmk

N_pr�G

&a'

DKT�&mp�cqrgk_rc'
&`'

Bcqapgnrgml�md�lmla_qf�npmncprw�egtcl

&b'

B_rc�pcacgtcb

Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'�&0./7' N_ec�

L_kc�md�mpe_lgx_rgml

&qcc�glqrpsargmlq',�Sqc�bsnjga_rc�amngcq�md�N_pr�GG�gd�_bbgrgml_j�qn_ac�gq�lccbcb,

&Qcc�glqrpsargmlq,'

"

&Qcc�glqrpsargmlq,'

"

&Qcc�glqrpsargmlq,'

"

&Qcc�glqrpsargmlq,'

"

&Qcc�glqrpsargmlq,'

"

&Qcc�glqrpsargmlq,'

"

1

N_pr�GG Lmla_qf�Npmncprw

/

.4-1.-0.

0

.4-1.-0.

6*5/2*4/3,

)22'

746*07.,

)22'

2

.4-1.-0.507*454,

)22'

DMMB�QF?PC*�GLA, 55+../6/40

01
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



�&Clrcp�rfgq�gldm,�mlac,'amknjcrgle�N_pr�GGG*�clrcp�rfc�rmr_j�md�cvajsqgtcjw�pcjgegmsq* af_pgr_`jc*�cra,*�amlrpg`srgmlq�md� �dmp�rfc�wc_p,

701232��//+.4+/7

Cvajsqgtcjw�pcjgegmsq*�af_pgr_`jc*�cra,*�amlrpg`srgmlq�rm�mpe_lgx_rgmlq�bcqapg`cb�gl�qcargml�3./&a'&5'*�&6'*�mp�&/.'�rf_r�rmr_j�kmpc�rf_l�"/*...�dmp�rfc�wc_p
dpmk�_lw�mlc�amlrpg`srmp, &_' &c'�_lb

"/*...�mp�jcqq

Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'�&0./7'

�Amknjcrc�amjsklq� �rfpmsef� �rfc�dmjjmugle�jglc�clrpw,�Dmp�mpe_lgx_rgmlq

Cknjmwcp�gbclrgdga_rgml�lsk`cp

&_'�Lm,
dpmk
N_pr�G

&`'�Nspnmqc�md�egdr &a'�Sqc�md�egdr &b'�Bcqapgnrgml�md�fmu�egdr�gq�fcjb

&c'�Rp_lqdcp�md�egdr

Rp_lqdcpcc%q�l_kc*�_bbpcqq*�_lb�XGN�)�2 Pcj_rgmlqfgn�md�rp_lqdcpmp�rm�rp_lqdcpcc

&_'�Lm,
dpmk
N_pr�G

&`'�Nspnmqc�md�egdr &a'�Sqc�md�egdr &b'�Bcqapgnrgml�md�fmu�egdr�gq�fcjb

&c'�Rp_lqdcp�md�egdr

Rp_lqdcpcc%q�l_kc*�_bbpcqq*�_lb�XGN�)�2 Pcj_rgmlqfgn�md�rp_lqdcpmp�rm�rp_lqdcpcc

&_'�Lm,
dpmk
N_pr�G

&`'�Nspnmqc�md�egdr &a'�Sqc�md�egdr &b'�Bcqapgnrgml�md�fmu�egdr�gq�fcjb

&c'�Rp_lqdcp�md�egdr

Rp_lqdcpcc%q�l_kc*�_bbpcqq*�_lb�XGN�)�2 Pcj_rgmlqfgn�md�rp_lqdcpmp�rm�rp_lqdcpcc

&_'�Lm,
dpmk
N_pr�G

&`'�Nspnmqc�md�egdr &a'�Sqc�md�egdr &b'�Bcqapgnrgml�md�fmu�egdr�gq�fcjb

&c'�Rp_lqdcp�md�egdr

Rp_lqdcpcc%q�l_kc*�_bbpcqq*�_lb�XGN�)�2 Pcj_rgmlqfgn�md�rp_lqdcpmp�rm�rp_lqdcpcc

�

Qafcbsjc�@�&Dmpk�77.*�77.+CX*�mp�77.+ND'�&0./7' N_ec�

L_kc�md�mpe_lgx_rgml

z�"

Sqc�bsnjga_rc�amngcq�md�N_pr�GGG�gd�_bbgrgml_j�qn_ac�gq�lccbcb,

2

N_pr�GGG
DMMB�QF?PC*�GLA, 55+../6/40

02
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



MK@�Lm,�/323+..25

Bcn_prkclr�md�rfc�Rpc_qspw
Glrcpl_j�Pctclsc�Qcptgac

710.3/��/.+.0+/7

Fcjb�_r�rfc�Clb�md�rfc�R_v�Wc_p

&Dmpk�77.' z�Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*
N_pr�GT*�jglc�4*�5*�6*�7*�/.*�//_*�//`*�//a*�//b*�//c*�//d*�/0_*�mp�/0`,

z�?rr_af�rm�Dmpk�77.,
zEm�rm�uuu,gpq,emt-Dmpk77.�dmp�glqrpsargmlq�_lb�rfc�j_rcqr�gldmpk_rgml,

Mncl�rm�Ns`jga
Glqncargml

L_kc�md�rfc�mpe_lgx_rgml Cknjmwcp�gbclrgdga_rgml�lsk`cp

&_'� &`'�

/

0

1

2

3

4

Wcq Lm

Wcq Lm

/

0

1

2

3

4

5

6

7

_

`

a

b

0_

0`

0a

0b

Wcq Lm

Wcq Lm

/

0

_

`

&g'

&gg'

_

`

Dmp�N_ncpumpi�Pcbsargml�?ar�Lmrgac*�qcc�rfc�Glqrpsargmlq�dmp�Dmpk�77., Qafcbsjc�B�&Dmpk�77.'�0./7

Amknjcrc�gd�rfc

mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�4,

Bmlmp�_btgqcb�dslbq Dslbq�_lb�mrfcp�_aamslrq

Rmr_j�lsk`cp�_r�clb�md�wc_p

?eepce_rc�t_jsc�md�amlrpg`srgmlq�rm�&bspgle�wc_p'

?eepce_rc�t_jsc�md�ep_lrq�dpmk�&bspgle�wc_p'

?eepce_rc�t_jsc�_r�clb�md�wc_p

|||||||||||||||

||||

||||||

|||||||||||||

Bgb�rfc�mpe_lgx_rgml�gldmpk�_jj�bmlmpq�_lb�bmlmp�_btgqmpq�gl�upgrgle�rf_r�rfc�_qqcrq�fcjb�gl�bmlmp�_btgqcb�dslbq

_pc�rfc�mpe_lgx_rgml%q�npmncprw*�qs`hcar�rm�rfc�mpe_lgx_rgml%q�cvajsqgtc�jce_j�amlrpmj= ||||||||||||||||||

Bgb�rfc�mpe_lgx_rgml�gldmpk�_jj�ep_lrccq*�bmlmpq*�_lb�bmlmp�_btgqmpq�gl�upgrgle�rf_r�ep_lr�dslbq�a_l�`c�sqcb�mljw

dmp�af_pgr_`jc�nspnmqcq�_lb�lmr�dmp�rfc�`clcdgr�md�rfc�bmlmp�mp�bmlmp�_btgqmp*�mp�dmp�_lw�mrfcp�nspnmqc�amldcppgle

gkncpkgqqg`jc�npgt_rc�`clcdgr= }}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�5,

Nspnmqc&q'�md�amlqcpt_rgml�c_qckclrq�fcjb�`w�rfc�mpe_lgx_rgml�&afcai�_jj�rf_r�_nnjw',

Npcqcpt_rgml�md�j_lb�dmp�ns`jga�sqc�&dmp�cv_knjc*�pcapc_rgml�mp�cbsa_rgml'

Npmrcargml�md�l_rsp_j�f_`gr_r

Npcqcpt_rgml�md�mncl�qn_ac

Npcqcpt_rgml�md�_�fgqrmpga_jjw�gknmpr_lr�j_lb�_pc_

Npcqcpt_rgml�md�_�acprgdgcb�fgqrmpga�qrpsarspc

Amknjcrc�jglcq�0_�rfpmsef�0b�gd�rfc�mpe_lgx_rgml�fcjb�_�os_jgdgcb�amlqcpt_rgml�amlrpg`srgml�gl�rfc�dmpk�md�_�amlqcpt_rgml�c_qckclr�ml�rfc�j_qr

b_w�md�rfc�r_v�wc_p,

Rmr_j�lsk`cp�md�amlqcpt_rgml�c_qckclrq

Rmr_j�_apc_ec�pcqrpgarcb�`w�amlqcpt_rgml�c_qckclrq

||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||

Lsk`cp�md�amlqcpt_rgml�c_qckclrq�ml�_�acprgdgcb�fgqrmpga�qrpsarspc�glajsbcb�gl�&_'

Lsk`cp�md�amlqcpt_rgml�c_qckclrq�glajsbcb�gl�&a'�_aosgpcb�_drcp�5-03-.4*�_lb�lmr�ml�_�fgqrmpga�qrpsarspc

jgqrcb�gl�rfc�L_rgml_j�Pcegqrcp

||||||||||||

||||||||||||||||||||||||||||||||||||||

Lsk`cp�md�amlqcpt_rgml�c_qckclrq�kmbgdgcb*�rp_lqdcppcb*�pcjc_qcb*�cvrglesgqfcb*�mp�rcpkgl_rcb�`w�rfc�mpe_lgx_rgml�bspgle�rfc�r_v

wc_p�z

Lsk`cp�md�qr_rcq�ufcpc�npmncprw�qs`hcar�rm�amlqcpt_rgml�c_qckclr�gq�jma_rcb�z

Bmcq�rfc�mpe_lgx_rgml�f_tc�_�upgrrcl�nmjgaw�pce_pbgle�rfc�ncpgmbga�kmlgrmpgle*�glqncargml*�f_lbjgle�md

tgmj_rgmlq*�_lb�cldmpackclr�md�rfc�amlqcpt_rgml�c_qckclrq�gr�fmjbq= |||||||||||||||||||||||||

Qr_dd�_lb�tmjslrccp�fmspq�bctmrcb�rm�kmlgrmpgle*�glqncargle*�f_lbjgle�md�tgmj_rgmlq*�_lb�cldmpagle�amlqcpt_rgml�c_qckclrq�bspgle�rfc�wc_p�

z

?kmslr�md�cvnclqcq�glasppcb�gl�kmlgrmpgle*�glqncargle*�f_lbjgle�md�tgmj_rgmlq*�_lb�cldmpagle�amlqcpt_rgml�c_qckclrq�bspgle�rfc�wc_p�

z "

Bmcq�c_af�amlqcpt_rgml�c_qckclr�pcnmprcb�ml�jglc�0&b'�_`mtc�q_rgqdw�rfc�pcosgpckclrq�md�qcargml�/5.&f'&2'&@'&g'

_lb�qcargml�/5.&f'&2'&@'&gg'= ||||||||||||||||||||||||||||||||||||||||||||||

Gl�N_pr�VGGG*�bcqapg`c�fmu�rfc�mpe_lgx_rgml�pcnmprq�amlqcpt_rgml�c_qckclrq�gl�grq�pctclsc�_lb�cvnclqc�qr_rckclr�_lb

`_j_lac�qfccr*�_lb�glajsbc*�gd�_nnjga_`jc*�rfc�rcvr�md�rfc�dmmrlmrc�rm�rfc�mpe_lgx_rgml%q�dgl_lag_j�qr_rckclrq�rf_r�bcqapg`cq�rfc

mpe_lgx_rgml%q�_aamslrgle�dmp�amlqcpt_rgml�c_qckclrq,

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�6,

Gd�rfc�mpe_lgx_rgml�cjcarcb*�_q�ncpkgrrcb�slbcp�D?Q@�?QA�736*�lmr�rm�pcnmpr�gl�grq�pctclsc�qr_rckclr�_lb�`_j_lac�qfccr�umpiq

md�_pr*�fgqrmpga_j�rpc_qspcq*�mp�mrfcp�qgkgj_p�_qqcrq�fcjb�dmp�ns`jga�cvfg`grgml*�cbsa_rgml*�mp�pcqc_paf�gl�dsprfcp_lac�md�ns`jga

qcptgac*�npmtgbc�gl�N_pr�VGGG�rfc�rcvr�md�rfc�dmmrlmrc�rm�grq�dgl_lag_j�qr_rckclrq�rf_r�bcqapg`cq�rfcqc�grckq,

Gd�rfc�mpe_lgx_rgml�cjcarcb*�_q�ncpkgrrcb�slbcp�D?Q@�?QA�736*�rm�pcnmpr�gl�grq�pctclsc�qr_rckclr�_lb�`_j_lac�qfccr�umpiq�md

_pr*�fgqrmpga_j�rpc_qspcq*�mp�mrfcp�qgkgj_p�_qqcrq�fcjb�dmp�ns`jga�cvfg`grgml*�cbsa_rgml*�mp�pcqc_paf�gl�dsprfcp_lac�md�ns`jga�qcptgac*

npmtgbc�rfc�dmjjmugle�_kmslrq�pcj_rgle�rm�rfcqc�grckq8

Pctclsc�glajsbcb�ml�Dmpk�77.*�N_pr�TGGG*�jglc�/

?qqcrq�glajsbcb�gl�Dmpk�77.*�N_pr�V

|||||||||||||||||||||||||||| z "

"||||||||||||||||||||||||||||||||| z

Gd�rfc�mpe_lgx_rgml�pcacgtcb�mp�fcjb�umpiq�md�_pr*�fgqrmpga_j�rpc_qspcq*�mp�mrfcp�qgkgj_p�_qqcrq�dmp�dgl_lag_j�e_gl*�npmtgbc

rfc�dmjjmugle�_kmslrq�pcosgpcb�rm�`c�pcnmprcb�slbcp�D?Q@�?QA�736�pcj_rgle�rm�rfcqc�grckq8

Pctclsc�glajsbcb�ml�Dmpk�77.*�N_pr�TGGG*�jglc�/

?qqcrq�glajsbcb�gl�Dmpk�77.*�N_pr�V

|||||||||||||||||||||||||||||| z "

"}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}} z

JF?

N_pr�G Mpe_lgx_rgmlq�K_glr_glgle�Bmlmp�?btgqcb�Dslbq�mp�Mrfcp�Qgkgj_p�Dslbq�mp�?aamslrq,�

N_pr�GG Amlqcpt_rgml�C_qckclrq,�

N_pr�GGG Mpe_lgx_rgmlq�K_glr_glgle�Amjjcargmlq�md�?pr*�Fgqrmpga_j�Rpc_qspcq*�mp�Mrfcp�Qgkgj_p�?qqcrq,

2"'$#4+$¾# Qsnnjckclr_j�Dgl_lag_j�Qr_rckclrq
0./7

� �

� �

� �
� �
�

� �

� �

DMMB�QF?PC*�GLA, 55+../6/40

03
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.30��/.+.0+/7

1

2

3

_

`

a

b

c

Wcq Lm

/

0

_

`

a

b

c

d

_

`

Wcq Lm

/a

/b

/c

/d

Wcq Lm

&_'� &`'� &a'� &b'� &c'�

/

0

1

2

_

`

a

b

c

d

e

_

`

a

_

`

Wcq Lm

&g'

&gg'

1_&g'

1_&gg'

1`

&_'� &`'� &a'� &b'�

/_

`

a

b

c

Rmr_j,�

Qafcbsjc�B�&Dmpk�77.'�0./7

"]ihncho_^#

"=ifogh�"^#�gomn�_ko[f�@ilg�33*&�J[ln�R&�]ifogh�"<#&�fch_�+*](#

Rum�wc_pq�`_ai Rfpcc�wc_pq�`_ai Dmsp�wc_pq�`_ai

Qafcbsjc�B�&Dmpk�77.'�0./7 N_ec�

Sqgle�rfc�mpe_lgx_rgml%q�_aosgqgrgml*�_aacqqgml*�_lb�mrfcp�pcampbq*�afcai�_lw�md�rfc�dmjjmugle�rf_r�k_ic�qgelgdga_lr�sqc�md�grq

amjjcargml�grckq�&afcai�_jj�rf_r�_nnjw'8

Ns`jga�cvfg`grgml

Qafmj_pjw�pcqc_paf

Npcqcpt_rgml�dmp�dsrspc�eclcp_rgmlq

Jm_l�mp�cvaf_lec�npmep_k

Mrfcp

Npmtgbc�_�bcqapgnrgml�md�rfc�mpe_lgx_rgml%q�amjjcargmlq�_lb�cvnj_gl�fmu�rfcw�dsprfcp�rfc�mpe_lgx_rgml%q�cvcknr�nspnmqc�gl�N_pr�VGGG,

Bspgle�rfc�wc_p*�bgb�rfc�mpe_lgx_rgml�qmjgagr�mp�pcacgtc�bml_rgmlq�md�_pr*�fgqrmpga_j�rpc_qspcq*�mp�mrfcp�qgkgj_p�_qqcrq

rm�`c�qmjb�rm�p_gqc�dslbq�p_rfcp�rf_l�rm�`c�k_glr_glcb�_q�n_pr�md�rfc�mpe_lgx_rgml%q�amjjcargml= }}}}}}}}}}}}

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�7*�mp
pcnmprcb�_l�_kmslr�ml�Dmpk�77.*�N_pr�V*�jglc�0/,

Gq�rfc�mpe_lgx_rgml�_l�_eclr*�rpsqrcc*�asqrmbg_l�mp�mrfcp�glrcpkcbg_pw�dmp�amlrpg`srgmlq�mp�mrfcp�_qqcrq�lmr�glajsbcb

ml�Dmpk�77.*�N_pr�V=

Gd� Wcq* �cvnj_gl�rfc�_pp_leckclr�gl�N_pr�VGGG�_lb�amknjcrc�rfc�dmjjmugle�r_`jc8

|||||||||||||||||||||||||||||||||||||||||||||||||

?kmslr

@cegllgle�`_j_lac

?bbgrgmlq�bspgle�rfc�wc_p

Bgqrpg`srgmlq�bspgle�rfc�wc_p

Clbgle�`_j_lac

|||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||

Bgb�rfc�mpe_lgx_rgml�glajsbc�_l�_kmslr�ml�Dmpk�77.*�N_pr�V*�jglc�0/*�dmp�cqapmu�mp�asqrmbg_j�_aamslr�jg_`gjgrw=

Gd� Wcq* �cvnj_gl�rfc�_pp_leckclr�gl�N_pr�VGGG,�Afcai�fcpc�gd�rfc�cvnj_l_rgml�f_q�`ccl�npmtgbcb�ml�N_pr�VGGG

|||||

}}}}}}}}}}}}}

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�/.,

Asppclr�wc_p Npgmp�wc_p

@cegllgle�md�wc_p�`_j_lac

Amlrpg`srgmlq

Lcr�gltcqrkclr�c_plgleq*�e_glq*�_lb�jmqqcq

Ep_lrq�mp�qafmj_pqfgnq

|||||||

||||||||||||||

|||||||||

Mrfcp�cvnclbgrspcq�dmp�d_agjgrgcq

_lb�npmep_kq

?bkglgqrp_rgtc�cvnclqcq

Clb�md�wc_p�`_j_lac

|||||||||||||

||||||||

||||||||||

Npmtgbc�rfc�cqrgk_rcb�ncpaclr_ec�md�rfc�asppclr�wc_p�clb�`_j_lac�&jglc�/e*�amjskl�&_''�fcjb�_q8

@m_pb�bcqgel_rcb�mp�os_qg+clbmukclr

Ncpk_lclr�clbmukclr

Rcpk�clbmukclr

Rfc�ncpaclr_ecq�ml�jglcq�0_*�0`*�_lb�0a�qfmsjb�cos_j�/..#,

z #

z #

z #

?pc�rfcpc�clbmukclr�dslbq�lmr�gl�rfc�nmqqcqqgml�md�rfc�mpe_lgx_rgml�rf_r�_pc�fcjb�_lb�_bkglgqrcpcb�dmp�rfc�mpe_lgx_rgml

`w8

Slpcj_rcb�mpe_lgx_rgmlq

Pcj_rcb�mpe_lgx_rgmlq

||||||||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||

Gd� Wcq �ml�jglc�1_&gg'*�_pc�rfc�pcj_rcb�mpe_lgx_rgmlq�jgqrcb�_q�pcosgpcb�ml�Qafcbsjc�P=

Bcqapg`c�gl�N_pr�VGGG�rfc�glrclbcb�sqcq�md�rfc�mpe_lgx_rgml%q�clbmukclr�dslbq,

||||||||||||||||||||

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�//_,�Qcc�Dmpk�77.*�N_pr�V*�jglc�/.,

Bcqapgnrgml�md�npmncprw Amqr�mp�mrfcp
`_qgq�&gltcqrkclr'

Amqr�mp�mrfcp
`_qgq�&mrfcp'

?aasksj_rcb
bcnpcag_rgml

@mmi�t_jsc

J_lb

@sgjbgleq

Jc_qcfmjb�gknpmtckclrq

||||||||||||||||||||

||||||||||||||||||

||||||||||

Cosgnkclr

Mrfcp

|||||||||||||||||

}}}}}}}}}}}}}}}}}}}}

?bb�jglcq�/_�rfpmsef�/c,� z}}}}}}}}}}}}}

0
N_pr�GGG Mpe_lgx_rgmlq�K_glr_glgle�Amjjcargmlq�md�?pr*�Fgqrmpga_j�Rpc_qspcq*�mp�Mrfcp�Qgkgj_p�?qqcrq�

N_pr�GT Cqapmu�_lb�Asqrmbg_j�?pp_leckclrq,�

N_pr�T Clbmukclr�Dslbq,�

N_pr�TG J_lb*�@sgjbgleq*�_lb�Cosgnkclr,

� �
� �
�

� �

� �

� �
�

����������
�������
�������

����������

06,24
5/,32
,..

V
V

5.4*/71,
2*.5/*364,

/*627*00/,
/3*505,

/*564*2/0,

/*125*446,

5.4*/71,
0*063*/52,

3./*331,
/3*505,

1*3.6*425,

DMMB�QF?PC*�GLA, 55+../6/40

����������

��������

����������

����������

�������

����������

����������

��������

�������
�������

����������

����������

��������

�������
�������

����������

04
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



&glajsbgle�l_kc�md�qcaspgrw'

710.31��/.+.0+/7

Rmr_j,�

Rmr_j,�

&_'� &`'� &a'�

&/'

&0'

&1'

&_'� &`'� &a'�

&/'

&0'

&1'

&2'

&3'

&4'

&5'

&6'

&7'

&_'� &`'�

&/'

&0'

&1'

&2'

&3'

&4'

&5'

&6'

&7'

Rmr_j,�

&_'� &`'�/,

Rmr_j,�

0,

Qafcbsjc�B�&Dmpk�77.'�0./7

"=ifogh�"\#�gomn�_ko[f�@ilg�33*&�J[ln�R&�]if(�"<#�fch_�+/(#

"=ifogh�"\#�gomn�_ko[f�@ilg�33*&�J[ln�R&�]if(�"<#�fch_�,/(#

Bcqapgnrgml�md�qcaspgrw�mp�a_rcempw�

&Amj,�&`'�ksqr�cos_j�Dmpk�77.*�N_pr�V*�amj,�&@'�jglc�/0,'�z

&Amj,�&`'�ksqr�cos_j�Dmpk�77.*�N_pr�V*�amj,�&@'�jglc�/1,'�z

Qafcbsjc�B�&Dmpk�77.'�0./7 N_ec�

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�//`,�Qcc�Dmpk�77.*�N_pr�V*�jglc�/0,

@mmi�t_jsc Kcrfmb�md�t_js_rgml8�Amqr�mp�clb+md+wc_p�k_picr�t_jsc

Dgl_lag_j�bcpgt_rgtcq

Ajmqcjw�fcjb�cosgrw�glrcpcqrq

Mrfcp

|||||||||||||||

|||||||||||

&?'

&@'

&A'

&B'

&C'

&D'

&E'

&F'

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�//a,�Qcc�Dmpk�77.*�N_pr�V*�jglc�/1,
Bcqapgnrgml�md�gltcqrkclr @mmi�t_jsc Kcrfmb�md�t_js_rgml8�Amqr�mp�clb+md+wc_p�k_picr�t_jsc

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�//b,�Qcc�Dmpk�77.*�N_pr�V*�jglc�/3,

Bcqapgnrgml @mmi�t_jsc

}}}}}}}}}}}}}}}}}}}}}}}}}}}} z

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�//c�mp�//d,�Qcc�Dmpk�77.*�N_pr�V*�jglc�03,

Bcqapgnrgml�md�jg_`gjgrw @mmi�t_jsc

&/'

&0'

&1'

&2'

&3'

&4'

&5'

&6'

&7'

Dcbcp_j�glamkc�r_vcq

}}}}}}}}}}}}}}}}}}}}}}}}}}}} z

Jg_`gjgrw�dmp�slacpr_gl�r_v�nmqgrgmlq,�Gl�N_pr�VGGG*�npmtgbc�rfc�rcvr�md�rfc�dmmrlmrc�rm�rfc�mpe_lgx_rgml%q�dgl_lag_j�qr_rckclrq�rf_r�pcnmprq�rfc

mpe_lgx_rgml%q�jg_`gjgrw�dmp�slacpr_gl�r_v�nmqgrgmlq�slbcp�D?Q@�?QA�52.,�Afcai�fcpc�gd�rfc�rcvr�md�rfc�dmmrlmrc�f_q�`ccl�npmtgbcb�gl�N_pr�VGGG }

1
N_pr�TGG Gltcqrkclrq�+�Mrfcp�Qcaspgrgcq,

N_pr�TGGG Gltcqrkclrq�+�Npmep_k�Pcj_rcb,

N_pr�GV Mrfcp�?qqcrq,

N_pr�V Mrfcp�Jg_`gjgrgcq,

�

DMMB�QF?PC*�GLA,

@CLCDGAG?J�GLRCPCQR�GL�?QQCRQ�FCJB�@W�TCLRSP?�AMSLRW
AMKKSLGRW�DMSLB?RGML

55+../6/40

/*066*5.3,

/*066*5.3,

V

05
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.32��/.+.0+/7

/

0

1

2

3

/

_

`

a

b

c

0_

0`

0a

0b

0_� 0b 0c

10c� /

_

`

a

2_

2`

2_� 2`

1� 2a,�

2a

3

/

0

1

2

3

/

_

`

a

b

c

0_

0`

0a

0b

0_� 0b

0c� /

0c

1

_

`

a

2_

2`

2_� 2`

1� 2a,�

2a

3

Qafcbsjc�B�&Dmpk�77.'�0./7

"Nbcm�gomn�_ko[f�@ilg�33*&�J[ln�C&�fch_�+,(#

"Nbcm�gomn�_ko[f�@ilg�33*&�J[ln�C&�fch_�+2(#

Qafcbsjc�B�&Dmpk�77.'�0./7 N_ec�

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�/0_,

Rmr_j�pctclsc*�e_glq*�_lb�mrfcp�qsnnmpr�ncp�_sbgrcb�dgl_lag_j�qr_rckclrq

?kmslrq�glajsbcb�ml�jglc�/�`sr�lmr�ml�Dmpk�77.*�N_pr�TGGG*�jglc�/08

|||||||||||||||||||

Lcr�slpc_jgxcb�e_glq�&jmqqcq'�ml�gltcqrkclrq

Bml_rcb�qcptgacq�_lb�sqc�md�d_agjgrgcq

Pcamtcpgcq�md�npgmp�wc_p�ep_lrq

Mrfcp�&Bcqapg`c�gl�N_pr�VGGG,'

||||||||||||||||||

||||||||||||||||||||||

|||||||||||||||||||||||||

||||||||||||||||||||||||||

?bb�jglcq� rfpmsef� |||||||||||||||||||||||||||||||||||||||||||

Qs`rp_ar�jglc� dpmk�jglc� ||||||||||||||||||||||||||||||||||||||||||

?kmslrq�glajsbcb�ml�Dmpk�77.*�N_pr�TGGG*�jglc�/0*�`sr�lmr�ml�jglc�/8

Gltcqrkclr�cvnclqcq�lmr�glajsbcb�ml�Dmpk�77.*�N_pr�TGGG*�jglc�5`

Mrfcp�&Bcqapg`c�gl�N_pr�VGGG,'

||||||||

||||||||||||||||||||||||||

?bb�jglcq� _lb�

Rmr_j�pctclsc,�?bb�jglcq� _lb�

|||||||||||||||||||||||||||||||||||||||||||||

}}}}}}}}}}}}}}}}}

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�/0_,

Rmr_j�cvnclqcq�_lb�jmqqcq�ncp�_sbgrcb�dgl_lag_j�qr_rckclrq

?kmslrq�glajsbcb�ml�jglc�/�`sr�lmr�ml�Dmpk�77.*�N_pr�GV*�jglc�038

||||||||||||||||||||||||||

Bml_rcb�qcptgacq�_lb�sqc�md�d_agjgrgcq

Npgmp�wc_p�_bhsqrkclrq

Mrfcp�jmqqcq

Mrfcp�&Bcqapg`c�gl�N_pr�VGGG,'

||||||||||||||||||||||

|||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||

?bb�jglcq� rfpmsef�

Qs`rp_ar�jglc� dpmk�jglc�

|||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||

?kmslrq�glajsbcb�ml�Dmpk�77.*�N_pr�GV*�jglc�03*�`sr�lmr�ml�jglc�/8

Gltcqrkclr�cvnclqcq�lmr�glajsbcb�ml�Dmpk�77.*�N_pr�TGGG*�jglc�5`

Mrfcp�&Bcqapg`c�gl�N_pr�VGGG,'

||||||||

||||||||||||||||||||||||||

?bb�jglcq� _lb�

Rmr_j�cvnclqcq,�?bb�jglcq� _lb�

|||||||||||||||||||||||||||||||||||||||||||||

}}}}}}}}}}}}}}}}

Npmtgbc�rfc�bcqapgnrgmlq�pcosgpcb�dmp�N_pr�GG*�jglcq�1*�3*�_lb�79�N_pr�GGG*�jglcq�/_�_lb�29�N_pr�GT*�jglcq�/`�_lb�0`9�N_pr�T*�jglc�29�N_pr�V*�jglc�09�N_pr�VG*

jglcq�0b�_lb�2`9�_lb�N_pr�VGG*�jglcq�0b�_lb�2`,�?jqm�amknjcrc�rfgq�n_pr�rm�npmtgbc�_lw�_bbgrgml_j�gldmpk_rgml,

2
N_pr�VG Pcamlagjg_rgml�md�Pctclsc�ncp�?sbgrcb�Dgl_lag_j�Qr_rckclrq�Ugrf�Pctclsc�ncp�Pcrspl,

N_pr�VGG Pcamlagjg_rgml�md�Cvnclqcq�ncp�?sbgrcb�Dgl_lag_j�Qr_rckclrq�Ugrf�Cvnclqcq�ncp�Pcrspl,

N_pr�VGGG Qsnnjckclr_j�Gldmpk_rgml,

QR?PRGLE�/771*�RFC�MPE?LGX?RGML�F?Q�@CCL�RP?LQDCPPGLE�QCJCARCB�PCQRPGARCB

?LB�MRFCP�SLPCQRPGARCB�DSLBQ�RM�RFC�TCLRSP?�AMSLRW�AMKKSLGRW�DMSLB?RGML

&DMSLB?RGML'�RM�CQR?@JGQF�?L�CLBMUKCLR�DSLB,�SLBCP�RFC�RCPKQ�MD�RFC

?EPCCKCLR�RFC�MPE?LGX?RGML�A?L�PCOSCQR�?L�?LLS?J�N?WMSR�DPMK�RFC

DMSLB?RGML�SN�RM�?�JGKGR�QCR�DMPRF�@W�RFC�@M?PB�MD�BGPCARMPQ�MD�RFC

DMSLB?RGML�&ASPPCLRJW�GR�GQ�3#�MD�?�/0�OS?PRCP�PMJJGLE�?TCP?EC�@?J?LAC�MD

RFC�DSLB',�RFCQC�DSLBQ�?PC�FCJB�@W�RFC�DMSLB?RGML�?Q�RFC�DMSLB?RGML%Q

10*3/4*4.0,

/3*.2/,
/3*.2/,

10*3./*34/,

/.*162,

/.*162,
10*3//*723,

1.*163*/71,

.,
1.*163*/71,

/.*162,

/.*162,
1.*173*355,

N?PR�T*�JGLC�28�

DMMB�QF?PC*�GLA, 55+../6/40

AMKNMLCLR�DSLB�?LB�RFC�DMSLB?RGML�F?Q�RFC�T?PG?LAC�NMUCP�RM�RFCQC�DSLBQ,

RF?R�NMUCP�EGTCQ�RFC�DMSLB?RGML�RFC�PGEFR�RM�BGQRPG@SRC�RFC�GLTCQRKCLR

GLAMKC�RM�?LMRFCP�LMR+DMP+NPMDGR�MPE?LGX?RGML�MD�GRQ�AFMGAC�GD�RFC

MPE?LGX?RGML�AC?QCQ�RM�CVGQR�MP�GD�RFC�EMTCPLGLE�@M?PB�MD�RFC�DMSLB?RGML

06
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.33��/.+.0+/7

3

Qafcbsjc�B�&Dmpk�77.'�0./7

"]ihncho_^#
Qafcbsjc�B�&Dmpk�77.'�0./7 N_ec�
N_pr�VGGG Qsnnjckclr_j�Gldmpk_rgml�

TMRCQ�RF?R�QSNNMPR�MD�RFC�MPE?LGX?RGML�&?'�GQ�LM�JMLECP�LCACQQ?PW�MP�&@'

GQ�GLAMLQGQRCLR�UGRF�RFC�LCCBQ�MD�RFC�TCLRSP?�AMSLRW�AMKKSLGRW,�UFGJC�RFC

DMSLB?RGML�GQ�RFC�JCE?J�MULCP�MD�?JJ�?QQCRQ�FCJB�GL�RFC�AMKNMLCLR�DSLB�?LB

RFC�MPE?LGX?RGML�A?LLMR�UGRFBP?U�?LW�NMPRGML�MD�RFC�?KMSLR�RP?LQDCPPCB�?LB

?LW�?NNPCAG?RGML�ML�RFMQC�RP?LQDCPPCB�?QQCRQ*�DMP�PCNMPRGLE�NSPNMQCQ*�RFGQ

DSLB�F?Q�@CCL�PCNMPRCB�?Q�?L�?QQCR�MD�RFC�MPE?LGX?RGML�GL�AMLDMPKGRW�UGRF

?AAMSLRGLE�NPGLAGNJCQ�ECLCP?JJW�?AACNRCB�GL�RFC�SLGRCB�QR?RCQ�MD�?KCPGA?,

GL�RFC�QR?RCKCLR�MD�DGL?LAG?J�NMQGRGML*�RFC�NMPRGML�MD�RFC�?QQCRQ

RP?LQDCPPCB�RM�RFC�DMSLB?RGML�UGRF�RFC�BMLMP�PCQRPGARGMLQ�GQ�NPCQCLRCB

SLBCP�RFC�NCPK?LCLCRJW�PCQRPGARCB�A?RCEMPW�?LB�RFC�NMPRGML�MD�RFC�?QQCRQ

RP?LQDCPPCB�@W�RFC�BCAGQGML�MD�@M?PB�MD�RPSQRCCQ�MD�RFC�MPE?LGX?RGML�?LB

?NNPCAG?RGML�MD�RFC�DSLBQ�GQ�NPCQCLRCB�?Q�SLPCQRPGARCB�DSLBQ,

N?PR�V*�JGLC�08�

DMMB�QF?PC�PCAMELGXCQ�RFC�GKN?AR�MD�R?V�NMQGRGMLQ�GL�RFC�DGL?LAG?J

QR?RCKCLRQ�GD�RF?R�NMQGRGML�GQ�KMPC�JGICJW�RF?L�LMR�RM�@C�QSQR?GLCB�ML

?SBGR*�@?QCB�ML�RFC�RCAFLGA?J�KCPGRQ�MD�RFC�NMQGRGML,�BSPGLE�RFC�WC?P

CLBCB�HSLC�1.*�0.0.*�DMMB�QF?PC�NCPDMPKCB�?L�CT?JS?RGML�MD�SLACPR?GL�R?V

NMQGRGMLQ�?LB�BGB�LMR�LMRC�?LW�K?RRCPQ�RF?R�UMSJB�PCOSGPC�PCAMELGRGML�GL

RFC�DGL?LAG?J�QR?RCKCLRQ�MP�UFGAF�KGEFR�F?TC�?L�CDDCAR�ML�GRQ�R?V+CVCKNR

QR?RSQ,

N?PR�VG*�JGLC�0B�+�MRFCP�?BHSQRKCLRQ8

AF?LEC�GL�T?JSC�MD�@CLCDGAG?J�GLRCPCQR������������������������������/3*.2/,

DMMB�QF?PC*�GLA, 55+../6/40

07
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



MK@�Lm,�/323+..25

Bcn_prkclr�md�rfc�Rpc_qspw
Glrcpl_j�Pctclsc�Qcptgac

Bgb
dslbp_gqcp

f_tc�asqrmbw
mp�amlrpmj�md

amlrpg`srgmlq=

710.6/��.7+//+/7

�Em�rm

&Dmpk�77.�mp�77.+CX' Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�/5*�/6*�mp�/7*�mp�gd�rfc
mpe_lgx_rgml�clrcpcb�kmpc�rf_l�"/3*...�ml�Dmpk�77.+CX*�jglc�4_,

Mncl�rm�Ns`jga
Glqncargml

z�?rr_af�rm�Dmpk�77.�mp�Dmpk�77.+CX,

z� uuu,gpq,emt-Dmpk77.�dmp�glqrpsargmlq�_lb�rfc�j_rcqr�gldmpk_rgml,

Cknjmwcp�gbclrgdga_rgml�lsk`cp

/

_

`

a

b

_

`

c

d

e

0

Wcq Lm

&g'�
&gg'�

&ggg'�
&gt'�

&t'�

&g'

&tg'�

Wcq Lm

Rmr_j

1

Dmp�N_ncpumpi�Pcbsargml�?ar�Lmrgac*�qcc�rfc�Glqrpsargmlq�dmp�Dmpk�77.�mp�77.+CX, Qafcbsjc�E�&Dmpk�77.�mp�77.+CX'�0./7

L_kc�md�rfc�mpe_lgx_rgml

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�/5,�Dmpk�77.+CX�dgjcpq�_pc�lmr
pcosgpcb�rm�amknjcrc�rfgq�n_pr,

Glbga_rc�ufcrfcp�rfc�mpe_lgx_rgml�p_gqcb�dslbq�rfpmsef�_lw�md�rfc�dmjjmugle�_argtgrgcq,�Afcai�_jj�rf_r�_nnjw,

K_gj�qmjgagr_rgmlq

Glrcplcr�_lb�ck_gj�qmjgagr_rgmlq

Nfmlc�qmjgagr_rgmlq

Gl+ncpqml�qmjgagr_rgmlq

Qmjgagr_rgml�md�lml+emtcplkclr�ep_lrq

Qmjgagr_rgml�md�emtcplkclr�ep_lrq

Qncag_j�dslbp_gqgle�ctclrq

Bgb�rfc�mpe_lgx_rgml�f_tc�_�upgrrcl�mp�mp_j�_epcckclr�ugrf�_lw�glbgtgbs_j�&glajsbgle�mddgacpq*�bgpcarmpq*�rpsqrccq*�mp

icw�cknjmwccq�jgqrcb�gl�Dmpk�77.*�N_pr�TGG'�mp�clrgrw�gl�amllcargml�ugrf�npmdcqqgml_j�dslbp_gqgle�qcptgacq=

Gd� Wcq* �jgqr�rfc�/.�fgefcqr�n_gb�glbgtgbs_jq�mp�clrgrgcq�&dslbp_gqcpq'�nspqs_lr�rm�_epcckclrq�slbcp�ufgaf�rfc�dslbp_gqcp�gq�rm�`c

amknclq_rcb�_r�jc_qr�"3*...�`w�rfc�mpe_lgx_rgml,

L_kc�_lb�_bbpcqq�md�glbgtgbs_j
mp�clrgrw�&dslbp_gqcp'

?argtgrw
Epmqq�pcacgnrq
dpmk�_argtgrw

?kmslr�n_gb
rm�&mp�pcr_glcb�`w'

dslbp_gqcp
jgqrcb�gl�amj,�

?kmslr�n_gb
rm�&mp�pcr_glcb�`w'

mpe_lgx_rgml

}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}} z

Jgqr�_jj�qr_rcq�gl�ufgaf�rfc�mpe_lgx_rgml�gq�pcegqrcpcb�mp�jgaclqcb�rm�qmjgagr�amlrpg`srgmlq�mp�f_q�`ccl�lmrgdgcb�gr�gq�cvcknr�dpmk�pcegqrp_rgml
mp�jgaclqgle,

JF?

�

Qsnnjckclr_j�Gldmpk_rgml�Pce_pbgle�Dslbp_gqgle�mp�E_kgle�?argtgrgcqQAFCBSJC�E

N_pr�G Dslbp_gqgle�?argtgrgcq,�

0./7

� �
� �
� �
�

� �

55+../6/40DMMB�QF?PC*�GLA,

1.
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.60��.7+//+/7

0

&b'�

&_'�

&a'

&_'� &`'� &a'�

/

0

1

2

3

4

5

6

7

/.

//

&_'�
&`'�

&a'�
&b'�

&_'� &a'

/

0

1

2

3

4

5

6

Wcq Wcq Wcq

Lm Lm Lm

7

/.

_

`

Wcq Lm

_

`

Wcq Lm

Qafcbsjc�E�&Dmpk�77.�mp�77.+CX'�0./7

Nsjj�r_`q-glqr_lr
`glem-npmepcqqgtc�`glem

Qafcbsjc�E�&Dmpk�77.�mp�77.+CX'�0./7 N_ec�

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�/6*�mp�pcnmprcb�kmpc�rf_l�"/3*...

md�dslbp_gqgle�ctclr�amlrpg`srgmlq�_lb�epmqq�glamkc�ml�Dmpk�77.+CX*�jglcq�/�_lb�4`,�Jgqr�ctclrq�ugrf�epmqq�pcacgnrq�epc_rcp�rf_l�"3*...,

Rmr_j�ctclrq

&_bb�amj,� rfpmsef

amj,� '

P
c
tc

l
s
c

Ctclr�!/ Ctclr�!0 Mrfcp�ctclrq

&ctclr�rwnc' &ctclr�rwnc' &rmr_j�lsk`cp'

Epmqq�pcacgnrq

Jcqq8�Amlrpg`srgmlq

||||||||||||||

|||||||||||

Epmqq�glamkc�&jglc�/�kglsq�jglc�0'

B
gp
c
a
r�
C
vn

c
l
qc

q

}}}}

A_qf�npgxcq

Lmla_qf�npgxcq

|||||||||||||||

|||||||||||||

Pclr-d_agjgrw�amqrq ||||||||||||

Dmmb�_lb�`ctcp_ecq

Clrcpr_glkclr

||||||||||

||||||||||||||

Mrfcp�bgpcar�cvnclqcq ||||||||||

Bgpcar�cvnclqc�qskk_pw,�?bb�jglcq�2�rfpmsef�7�gl�amjskl�&b'

Lcr�glamkc�qskk_pw,�Qs`rp_ar�jglc�/.�dpmk�jglc�1*�amjskl�&b'

|||||||||||||||||||||||| z

}}}}}}}}}}}}}}}}}}}}}}}} z

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�/7*�mp�pcnmprcb�kmpc�rf_l

"/3*...�ml�Dmpk�77.+CX*�jglc�4_,

P
c
tc

l
s
c @glem Mrfcp�e_kgle

Rmr_j�e_kgle�&_bb
amj,� rfpmsef�amj,� '

B
gp
c
a
r�
C
vn

c
l
qc

q

Epmqq�pctclsc }}}}}}}}}}}}}}

A_qf�npgxcq

Lmla_qf�npgxcq

|||||||||||||||

|||||||||||||

Pclr-d_agjgrw�amqrq

Mrfcp�bgpcar�cvnclqcq

||||||||||||

}}}}}}}}}}

# # #

Tmjslrccp�j_`mp |||||||||||||

Bgpcar�cvnclqc�qskk_pw,�?bb�jglcq�0�rfpmsef�3�gl�amjskl�&b'

Lcr�e_kgle�glamkc�qskk_pw,�Qs`rp_ar�jglc�5�dpmk�jglc�/*�amjskl�&b'

|||||||||||||||||||||||| z

}}}}}}}}}}}}}}}}}}}}} z

Clrcp�rfc�qr_rc&q'�gl�ufgaf�rfc�mpe_lgx_rgml�amlbsarq�e_kgle�_argtgrgcq8

Gq�rfc�mpe_lgx_rgml�jgaclqcb�rm�amlbsar�e_kgle�_argtgrgcq�gl�c_af�md�rfcqc�qr_rcq=

Gd� Lm* �cvnj_gl8

||||||||||||||||||||

Ucpc�_lw�md�rfc�mpe_lgx_rgml%q�e_kgle�jgaclqcq�pctmicb*�qsqnclbcb*�mp�rcpkgl_rcb�bspgle�rfc�r_v�wc_p=

Gd� Wcq* �cvnj_gl8

|||||||||

N_pr�GG Dslbp_gqgle�Ctclrq,

N_pr�GGG E_kgle,

� � �
� � �

� �

� �

0..*261,

0..*261,

/.5*2/7,

/.5*2/7,

01*30/,

/7*754,

1*323,

11/*201,

105*656,

1*323,

2.*511,
+15*/66,

A?L+RPCC EGTGLE
B?W�MD

/

DMMB�QF?PC*�GLA, 55+../6/40

01*/12, /2*.05, 1*350, 2.*511,

1/
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.61��.7+//+/7

1

//

/0

/1

/2

/3

Wcq Lm

Wcq Lm

_

`

/1_

/1`

Wcq Lm_

`

a

/4

/5

_

`

Wcq Lm

�

Qafcbsjc�E�&Dmpk�77.�mp�77.+CX'�0./7

Qafcbsjc�E�&Dmpk�77.�mp�77.+CX'�0./7 N_ec�

Bmcq�rfc�mpe_lgx_rgml�amlbsar�e_kgle�_argtgrgcq�ugrf�lmlkck`cpq=

Gq�rfc�mpe_lgx_rgml�_�ep_lrmp*�`clcdgag_pw�mp�rpsqrcc�md�_�rpsqr*�mp�_�kck`cp�md�_�n_prlcpqfgn�mp�mrfcp�clrgrw�dmpkcb

rm�_bkglgqrcp�af_pgr_`jc�e_kgle=

|||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||

Glbga_rc�rfc�ncpaclr_ec�md�e_kgle�_argtgrw�amlbsarcb�gl8

Rfc�mpe_lgx_rgml%q�d_agjgrw

?l�msrqgbc�d_agjgrw

||||||||||||||||||||||||||||||||||||||||||||||| #

#|||||||||||||||||||||||||||||||||||||||||||||||||||

Clrcp�rfc�l_kc�_lb�_bbpcqq�md�rfc�ncpqml�ufm�npcn_pcq�rfc�mpe_lgx_rgml%q�e_kgle-qncag_j�ctclrq�`mmiq�_lb�pcampbq8

L_kc��z

?bbpcqq z

Bmcq�rfc�mpe_lgx_rgml�f_tc�_�amlrp_ar�ugrf�_�rfgpb�n_prw�dpmk�ufmk�rfc�mpe_lgx_rgml�pcacgtcq�e_kgle�pctclsc=

Gd� Wcq* �clrcp�rfc�_kmslr�md�e_kgle�pctclsc�pcacgtcb�`w�rfc�mpe_lgx_rgml��z

||||||

" _lb�rfc�_kmslr

md�e_kgle�pctclsc�pcr_glcb�`w�rfc�rfgpb�n_prw��z�"

Gd� Wcq* �clrcp�l_kc�_lb�_bbpcqq�md�rfc�rfgpb�n_prw8

L_kc��z

?bbpcqq��z

E_kgle�k_l_ecp�gldmpk_rgml8

L_kc��z

E_kgle�k_l_ecp�amknclq_rgml��z

Bcqapgnrgml�md�qcptgacq�npmtgbcb��z

"

Bgpcarmp-mddgacp Cknjmwcc Glbcnclbclr�amlrp_armp

K_lb_rmpw�bgqrpg`srgmlq8

Gq�rfc�mpe_lgx_rgml�pcosgpcb�slbcp�qr_rc�j_u�rm�k_ic�af_pgr_`jc�bgqrpg`srgmlq�dpmk�rfc�e_kgle�npmaccbq�rm

pcr_gl�rfc�qr_rc�e_kgle�jgaclqc= |||||||||||||||||||||||||||||||||||||||||||||

Clrcp�rfc�_kmslr�md�bgqrpg`srgmlq�pcosgpcb�slbcp�qr_rc�j_u�rm�`c�bgqrpg`srcb�rm�mrfcp�cvcknr�mpe_lgx_rgmlq�mp�qnclr�gl�rfc

mpe_lgx_rgml%q�mul�cvcknr�_argtgrgcq�bspgle�rfc�r_v�wc_p��z "

Npmtgbc�rfc�cvnj_l_rgmlq�pcosgpcb�`w�N_pr�G*�jglc�0`*�amjsklq�&ggg'�_lb�&t'9�_lb�N_pr�GGG*�jglcq�7*�7`*�/.`*

/3`*�/3a*�/4*�_lb�/5`*�_q�_nnjga_`jc,�?jqm�npmtgbc�_lw�_bbgrgml_j�gldmpk_rgml,�Qcc�glqrpsargmlq,

N_pr�GT Qsnnjckclr_j�Gldmpk_rgml,

� �

� �

� �

� � �

� �

DMMB�QF?PC*�GLA, 55+../6/40

10
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710.62��.2+./+/7

2

Qafcbsjc�E�&Dmpk�77.�mp�77.+CX'

"]ihncho_^#
Qafcbsjc�E�&Dmpk�77.�mp�77.+CX' N_ec�
N_pr�GT Qsnnjckclr_j�Gldmpk_rgml�

DMMB�QF?PC*�GLA, 55+../6/40

11
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



MK@�Lm,�/323+..25

Bcn_prkclr�md�rfc�Rpc_qspw

Glrcpl_j�Pctclsc�Qcptgac

710/./��/.+04+/7

QAFCBSJC�G
&Dmpk�77.'

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�0/�mp�00,

z�?rr_af�rm�Dmpk�77.,

z�Em�rm�uuu,gpq,emt-Dmpk77.�dmp�rfc�j_rcqr�gldmpk_rgml,

Mncl�rm�Ns`jga
Glqncargml

Cknjmwcp�gbclrgdga_rgml�lsk`cp

Eclcp_j�Gldmpk_rgml�ml�Ep_lrq�_lb�?qqgqr_lacN_pr�G

/

0

Wcq Lm

N_pr�GG Ep_lrq�_lb�Mrfcp�?qqgqr_lac�rm�Bmkcqrga�Mpe_lgx_rgmlq�_lb�Bmkcqrga�Emtcplkclrq,�

&d'�/�&_'� &`'� &a'� &b'� &c'� &e'� &f'�

0

1

Dmp�N_ncpumpi�Pcbsargml�?ar�Lmrgac*�qcc�rfc�Glqrpsargmlq�dmp�Dmpk�77., Qafcbsjc�G�&Dmpk�77.'�&0./7'

L_kc�md�rfc�mpe_lgx_rgml

Bmcq�rfc�mpe_lgx_rgml�k_glr_gl�pcampbq�rm�qs`qr_lrg_rc�rfc�_kmslr�md�rfc�ep_lrq�mp�_qqgqr_lac*�rfc�ep_lrccq%�cjgeg`gjgrw�dmp�rfc�ep_lrq�mp�_qqgqr_lac*�_lb�rfc�qcjcargml�

apgrcpg_�sqcb�rm�_u_pb�rfc�ep_lrq�mp�_qqgqr_lac= ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Bcqapg`c�gl�N_pr�GT�rfc�mpe_lgx_rgml%q�npmacbspcq�dmp�kmlgrmpgle�rfc�sqc�md�ep_lr�dslbq�gl�rfc�Slgrcb�Qr_rcq,

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�0/*�dmp�_lw

pcagngclr�rf_r�pcacgtcb�kmpc�rf_l�"3*...,�N_pr�GG�a_l�`c�bsnjga_rcb�gd�_bbgrgml_j�qn_ac�gq�lccbcb,
Kcrfmb�md

t_js_rgml�&`mmi*
DKT*�_nnp_gq_j*

mrfcp'

L_kc�_lb�_bbpcqq�md�mpe_lgx_rgml
mp�emtcplkclr

CGL GPA�qcargml
&gd�_nnjga_`jc'

?kmslr�md
a_qf�ep_lr

?kmslr�md
lml+a_qf
_qqgqr_lac

Bcqapgnrgml�md
lmla_qf�_qqgqr_lac

Nspnmqc�md�ep_lr
mp�_qqgqr_lac

Clrcp�rmr_j�lsk`cp�md�qcargml�3./&a'&1'�_lb�emtcplkclr�mpe_lgx_rgmlq�jgqrcb�gl�rfc�jglc�/�r_`jc

Clrcp�rmr_j�lsk`cp�md�mrfcp�mpe_lgx_rgmlq�jgqrcb�gl�rfc�jglc�/�r_`jc

|||||||||||||||||||||||||||||||||||| z

}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}} z

JF?

&Q@MSR¾@MC¾.SGDQ¾ RRHRS@MBD¾SN¾.QF@MHY@SHNMR�
&NUDQMLDMSR�¾@MC¾(MCHUHCT@KR¾HM¾SGD¾4MHSDC¾2S@SDR 0./7

DMMB�QF?PC*�GLA,

V

55+../6/40

12



710/.0��/.+04+/7

0
N_pr�GGG Ep_lrq�_lb�Mrfcp�?qqgqr_lac�rm�Bmkcqrga�Glbgtgbs_jq,�

&c'�&_'� &`'� &a'� &b'� &d'�

N_pr�GT Qsnnjckclr_j�Gldmpk_rgml,�

Qafcbsjc�G�&Dmpk�77.'�&0./7'

Qafcbsjc�G�&Dmpk�77.'�&0./7' N_ec�

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�00,
N_pr�GGG�a_l�`c�bsnjga_rcb�gd�_bbgrgml_j�qn_ac�gq�lccbcb,

Kcrfmb�md�t_js_rgml
&`mmi*�DKT*�_nnp_gq_j*�mrfcp'

Rwnc�md�ep_lr�mp�_qqgqr_lac Lsk`cp�md
pcagngclrq

?kmslr�md
a_qf�ep_lr

?kmslr�md�lml+
a_qf�_qqgqr_lac

Bcqapgnrgml�md�lmla_qf�_qqgqr_lac

Npmtgbc�rfc�gldmpk_rgml�pcosgpcb�gl�N_pr�G*�jglc�09�N_pr�GGG*�amjskl�&`'9�_lb�_lw�mrfcp�_bbgrgml_j�gldmpk_rgml,

)22'�'21$7,21 ����� �� �����������

N?PR�G*�JGLC�08�

RFC�MPE?LGX?RGML�BGQRPG@SRCQ�DMMB�DPMK�?�LSK@CP�MD�QMSPACQ*�QMKC�MD�UFGAF

F?TC�QNCAGDGA�BGQRPG@SRGML�ESGBCJGLCQ,�RM�PCACGTC�BML?RCB�DMMB*�PCAGNGCLRQ

?PC�?QICB�RM�NPMTGBC�RFCGP�L?KC*�?BBPCQQ*�?LB�LSK@CP�MD�NCPQMLQ�GL�RFC

D?KGJW,�LM�GLAMKC�GLDMPK?RGML�GQ�PCOSCQRCB,�MSP�BGQRPG@SRGML�QGRCQ�?PC�LMR

?JJMUCB�RM�?QI�DMP�?LW�NPMMD�MD�PCQGBCLAC�MP�D?KGJW�QGXC*�?LB�?JJ

GLDMPK?RGML�GQ�E?RFCPCB�DPMK�DMMB�PCAGNGCLRQ�ML�RFC�@?QGQ�MD

QCJD+ACPRGDGA?RGML,�

RM�PCACGTC�DMMB�QMSPACB�DPMK�RFC�DCBCP?J�EMTCPLKCLR*�DMMB�PCAGNGCLRQ�KSQR

)09

DMMB�QF?PC*�GLA, 55+../6/40

)22'

13



71007/
.2+./+/7

0

Qafcbsjc�G�&Dmpk�77.'

Qafcbsjc�G�&Dmpk�77.' N_ec�
N_pr�GT Qsnnjckclr_j�Gldmpk_rgml

KCCR�NPMEP?K+QNCAGDGA�PCOSGPCKCLRQ,�DMP�RCD?N�?LB�AQDN�DMMB*�PCAGNGCLRQ�

KSQR�ACPRGDW�SLBCP�NCL?JRW�MD�NCPHSPW�RF?R�RFCGP�FMSQCFMJB�GLAMKC�BMCQ�LMR

CVACCB�RFC�NMQRCB�JGKGRQ�@?QCB�ML�D?KGJW�QGXC,�BGQRPG@SRGML�QGRCQ�?PC

NPMFG@GRCB�@W�J?U�DPMK�PCOSGPGLE�GBCLRGRW*�PCQGBCLAC�MP�GLAMKC

TCPGDGA?RGML,�RM�PCACGTC�AQDN�DMMB*�PCAGNGCLR�KSQR�?JQM�NPMTC�RFCW�?PC�?EC

4.�MP�MJBCP*�?LB�PCQGBC�GL�RFC�AMSLRW�UFCPC�RFC�BGQRPG@SRGML�R?ICQ�NJ?AC,

PCAGNGCLRQ�?PC�?JQM�PCOSGPCB�RM�PC+ACPRGDW�&G,C,*�NPMTC�?EC�?LB�PCQGBCLAW'

C?AF�WC?P,�QMKC�EP?LRQ�RF?R�NPMTGBC�DSLBQ�RM�NSPAF?QC�DMMB�F?TC�QNCAGDGA

PCQRPGARGML�@?QCB�ML�BMLMP�GLRCLR,

DMMB�QF?PC�PCOSGPCQ�GRQ�BGQRPG@SRGML�QGRCQ�RM�NPMTGBC�DMMB�RM�?LWMLC�UFM

PCOSCQRQ�GR*�PCE?PBJCQQ�MD�AGPASKQR?LAC,�

DMMB�QF?PC*�GLA, 55+../6/40

14
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



MK@�Lm,�/323+..25

Bcn_prkclr�md�rfc�Rpc_qspw
Glrcpl_j�Pctclsc�Qcptgac

710///��/.+0/+/7

Dmp�acpr_gl�Mddgacpq*�Bgpcarmpq*�Rpsqrccq*�Icw�Cknjmwccq*�_lb�Fgefcqr
Amknclq_rcb�Cknjmwccq

Amknjcrc�gd�rfc�mpe_lgx_rgml�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglc�01,
Mncl�rm�Ns`jga

Glqncargml
?rr_af�rm�Dmpk�77.,

z�Em�rm�uuu,gpq,emt-Dmpk77.�dmp�glqrpsargmlq�_lb�rfc�j_rcqr�gldmpk_rgml,
Cknjmwcp�gbclrgdga_rgml�lsk`cp

Wcq Lm

/_

`

/`

0

0

1

2

_

`

a

2_

2`

2a

Mljw�qcargml�3./&a'&1'*�3./&a'&2'*�_lb�3./&a'&07'�mpe_lgx_rgmlq�ksqr�amknjcrc�jglcq�3+7,

3

3_

3`

4_

4`

5

6

7

_

`

4

_

`

5

6

7

Dmp�N_ncpumpi�Pcbsargml�?ar�Lmrgac*�qcc�rfc�Glqrpsargmlq�dmp�Dmpk�77., Qafcbsjc�H�&Dmpk�77.'�0./7

z
z

L_kc�md�rfc�mpe_lgx_rgml

Afcai�rfc�_nnpmnpg_rc�`mv&cq'�gd�rfc�mpe_lgx_rgml�npmtgbcb�_lw�md�rfc�dmjjmugle�rm�mp�dmp�_�ncpqml�jgqrcb�ml�Dmpk�77.*

N_pr�TGG*�Qcargml�?*�jglc�/_,�Amknjcrc�N_pr�GGG�rm�npmtgbc�_lw�pcjct_lr�gldmpk_rgml�pce_pbgle�rfcqc�grckq,

Dgpqr+aj_qq�mp�af_prcp�rp_tcj

Rp_tcj�dmp�amkn_lgmlq

Fmsqgle�_jjmu_lac�mp�pcqgbclac�dmp�ncpqml_j�sqc

N_wkclrq�dmp�`sqglcqq�sqc�md�ncpqml_j�pcqgbclac

R_v�glbcklgdga_rgml�_lb�epmqq+sn�n_wkclrq

Bgqapcrgml_pw�qnclbgle�_aamslr

Fc_jrf�mp�qmag_j�ajs`�bscq�mp�glgrg_rgml�dccq

Ncpqml_j�qcptgacq�&qsaf�_q�k_gb*�af_sddcsp*�afcd'

Gd�_lw�md�rfc�`mvcq�ml�jglc�/_�_pc�afcaicb*�bgb�rfc�mpe_lgx_rgml�dmjjmu�_�upgrrcl�nmjgaw�pce_pbgle�n_wkclr�mp

pcgk`spqckclr�mp�npmtgqgml�md�_jj�md�rfc�cvnclqcq�bcqapg`cb�_`mtc=�Gd� Lm* �amknjcrc�N_pr�GGG�rm�cvnj_gl |||||||||||

Bgb�rfc�mpe_lgx_rgml�pcosgpc�qs`qr_lrg_rgml�npgmp�rm�pcgk`spqgle�mp�_jjmugle�cvnclqcq�glasppcb�`w�_jj�bgpcarmpq*

rpsqrccq*�_lb�mddgacpq*�glajsbgle�rfc�ACM-Cvcasrgtc�Bgpcarmp*�pce_pbgle�rfc�grckq�afcaicb�ml�jglc�/_= ||||||||||||

Glbga_rc�ufgaf*�gd�_lw*�md�rfc�dmjjmugle�rfc�mpe_lgx_rgml�sqcb�rm�cqr_`jgqf�rfc�amknclq_rgml�md�rfc�mpe_lgx_rgml%q

ACM-Cvcasrgtc�Bgpcarmp,�Afcai�_jj�rf_r�_nnjw,�Bm�lmr�afcai�_lw�`mvcq�dmp�kcrfmbq�sqcb�`w�_�pcj_rcb�mpe_lgx_rgml�rm

cqr_`jgqf�amknclq_rgml�md�rfc�ACM-Cvcasrgtc�Bgpcarmp*�`sr�cvnj_gl�gl�N_pr�GGG,

Amknclq_rgml�amkkgrrcc

Glbcnclbclr�amknclq_rgml�amlqsjr_lr

Dmpk�77.�md�mrfcp�mpe_lgx_rgmlq

Upgrrcl�cknjmwkclr�amlrp_ar

Amknclq_rgml�qsptcw�mp�qrsbw

?nnpmt_j�`w�rfc�`m_pb�mp�amknclq_rgml�amkkgrrcc

Bspgle�rfc�wc_p*�bgb�_lw�ncpqml�jgqrcb�ml�Dmpk�77.*�N_pr�TGG*�Qcargml�?*�jglc�/_*�ugrf�pcqncar�rm�rfc�dgjgle

mpe_lgx_rgml�mp�_�pcj_rcb�mpe_lgx_rgml8

Pcacgtc�_�qctcp_lac�n_wkclr�mp�af_lec+md+amlrpmj�n_wkclr=

N_prgagn_rc�gl*�mp�pcacgtc�n_wkclr�dpmk*�_�qsnnjckclr_j�lmlos_jgdgcb�pcrgpckclr�nj_l=

N_prgagn_rc�gl*�mp�pcacgtc�n_wkclr�dpmk*�_l�cosgrw+`_qcb�amknclq_rgml�_pp_leckclr=

|||||||||||||||||||||||||||||||

||||||||||||||||||||

||||||||||||||||||||

Gd� Wcq �rm�_lw�md�jglcq�2_+a*�jgqr�rfc�ncpqmlq�_lb�npmtgbc�rfc�_nnjga_`jc�_kmslrq�dmp�c_af�grck�gl�N_pr�GGG,

Dmp�ncpqmlq�jgqrcb�ml�Dmpk�77.*�N_pr�TGG*�Qcargml�?*�jglc�/_*�bgb�rfc�mpe_lgx_rgml�n_w�mp�_aapsc�_lw�amknclq_rgml

amlrgleclr�ml�rfc�pctclscq�md8

Rfc�mpe_lgx_rgml=

?lw�pcj_rcb�mpe_lgx_rgml=

Gd� Wcq �ml�jglc�3_�mp�3`*�bcqapg`c�gl�N_pr�GGG,

|||||||||||||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||

Dmp�ncpqmlq�jgqrcb�ml�Dmpk�77.*�N_pr�TGG*�Qcargml�?*�jglc�/_*�bgb�rfc�mpe_lgx_rgml�n_w�mp�_aapsc�_lw�amknclq_rgml

amlrgleclr�ml�rfc�lcr�c_plgleq�md8

Rfc�mpe_lgx_rgml=

?lw�pcj_rcb�mpe_lgx_rgml=

Gd� Wcq �ml�jglc�4_�mp�4`*�bcqapg`c�gl�N_pr�GGG,

|||||||||||||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||

Dmp�ncpqmlq�jgqrcb�ml�Dmpk�77.*�N_pr�TGG*�Qcargml�?*�jglc�/_*�bgb�rfc�mpe_lgx_rgml�npmtgbc�_lw�lmldgvcb�n_wkclrq

lmr�bcqapg`cb�ml�jglcq�3�_lb�4=�Gd� Wcq* �bcqapg`c�gl�N_pr�GGG

Ucpc�_lw�_kmslrq�pcnmprcb�ml�Dmpk�77.*�N_pr�TGG*�n_gb�mp�_aapscb�nspqs_lr�rm�_�amlrp_ar�rf_r�u_q�qs`hcar�rm�rfc

glgrg_j�amlrp_ar�cvacnrgml�bcqapg`cb�gl�Pcesj_rgmlq�qcargml�31,2736+2&_'&1'=�Gd� Wcq* �bcqapg`c�gl�N_pr�GGG

|||||||||||||||||||||||||||||||||

|||||||||||

Gd� Wcq �ml�jglc�6*�bgb�rfc�mpe_lgx_rgml�_jqm�dmjjmu�rfc�pc`srr_`jc�npcqsknrgml�npmacbspc�bcqapg`cb�gl

Pcesj_rgmlq�qcargml�31,2736+4&a'= }}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}

JF?

QAFCBSJC�H
&Dmpk�77.'

N_pr�G Oscqrgmlq�Pce_pbgle�Amknclq_rgml

Amknclq_rgml�Gldmpk_rgml

0./7

�
�
�
�

�
�
�
�

�
�
�

�
�
�

55+../6/40

V

V
V
V

V
V
V

V
V

V
V

V

V

DMMB�QF?PC*�GLA,

15
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710//0��/.+0/+/7

0

N_pr�GG Mddgacpq*�Bgpcarmpq*�Rpsqrccq*�Icw�Cknjmwccq*�_lb�Fgefcqr�Amknclq_rcb�Cknjmwccq,�

Lmrc8�

&@'� &A'�� &B'�� &C'�� &D'�

&g'� &gg'� &ggg'�
&?'�

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

&g'

&gg'

Qafcbsjc�H�&Dmpk�77.'�0./7

Qafcbsjc�H�&Dmpk�77.'�0./7 N_ec�

Sqc�bsnjga_rc�amngcq�gd�_bbgrgml_j�qn_ac�gq�lccbcb,

Dmp�c_af�glbgtgbs_j�ufmqc�amknclq_rgml�ksqr�`c�pcnmprcb�ml�Qafcbsjc�H*�pcnmpr�amknclq_rgml�dpmk�rfc�mpe_lgx_rgml�ml�pmu�&g'�_lb�dpmk�pcj_rcb�mpe_lgx_rgmlq*�bcqapg`cb�gl�rfc�glqrpsargmlq*�ml�pmu�&gg',
Bm�lmr�jgqr�_lw�glbgtgbs_jq�rf_r�_pcl%r�jgqrcb�ml�Dmpk�77.*�N_pr�TGG,

Rfc�qsk�md�amjsklq�&@'&g'+&ggg'�dmp�c_af�jgqrcb�glbgtgbs_j�ksqr�cos_j�rfc�rmr_j�_kmslr�md�Dmpk�77.*�N_pr�TGG*�Qcargml�?*�jglc�/_*�_nnjga_`jc�amjskl�&B'�_lb�&C'�_kmslrq�dmp�rf_r�glbgtgbs_j,

@pc_ibmul�md�U+0�_lb-mp�/.77+KGQA�amknclq_rgml Pcrgpckclr�_lb
mrfcp�bcdcppcb
amknclq_rgml

Lmlr_v_`jc
`clcdgrq

Rmr_j�md�amjsklq
&@'&g'+&B'

Amknclq_rgml
gl�amjskl�&@'

pcnmprcb�_q�bcdcppcb
ml�npgmp�Dmpk�77.

@_qc
amknclq_rgml

@mlsq�$
glaclrgtc

amknclq_rgml

Mrfcp
pcnmpr_`jc

amknclq_rgml

L_kc�_lb�Rgrjc

DMMB�QF?PC*�GLA,

/44*602, ., ., 2*.56, /0*0.6, /61*//., .,
&(2�35(6,'(17 ., ., ., ., ., ., .,

55+../6/40

�����021,&$�:+,7(

16



710//1��/.+0/+/7

1

N_pr�GGG Qsnnjckclr_j�Gldmpk_rgml

Qafcbsjc�H�&Dmpk�77.'�0./7

Qafcbsjc�H�&Dmpk�77.'�0./7 N_ec�

Npmtgbc�rfc�gldmpk_rgml*�cvnj_l_rgml*�mp�bcqapgnrgmlq�pcosgpcb�dmp�N_pr�G*�jglcq�/_*�/`*�1*�2_*�2`*�2a*�3_*�3`*�4_*�4`*�5*�_lb�6*�_lb�dmp�N_pr�GG,�?jqm�amknjcrc�rfgq�n_pr�dmp�_lw�_bbgrgml_j�gldmpk_rgml,�

55+../6/40DMMB�QF?PC*�GLA,

17



MK@�Lm,�/323+..25

Bcn_prkclr�md�rfc�Rpc_qspw
Glrcpl_j�Pctclsc�Qcptgac

710/2/��.7+05+/7

Mncl�rm�Ns`jga
Glqncargml

Amknjcrc�gd�rfc�mpe_lgx_rgmlq�_lqucpcb� Wcq �ml�Dmpk�77.*�N_pr�GT*�jglcq�07�mp�1.,

?rr_af�rm�Dmpk�77.,

�Em�rm�uuu,gpq,emt-Dmpk77.�dmp�glqrpsargmlq�_lb�rfc�j_rcqr�gldmpk_rgml,

Cknjmwcp�gbclrgdga_rgml�lsk`cp

&_' &`' &a' &b'

/

0

1

2

3

4

5

6

7

/.

//

/0

/1

/2

/3

/4

/5

/6

/7

0.

0/

00

01

02

03

04

05

06

07

07

Wcq Lm

1.

1/

10

11

_

`

1._

1/

10_

_

`

Dmp�N_ncpumpi�Pcbsargml�?ar�Lmrgac*�qcc�rfc�Glqrpsargmlq�dmp�Dmpk�77., Qafcbsjc�K�&Dmpk�77.'�0./7

L_kc�md�rfc�mpe_lgx_rgml

Afcai�gd
_nnjga_`jc

Lsk`cp�md
amlrpg`srgmlq�mp
grckq�amlrpg`srcb

Lmla_qf�amlrpg`srgml
_kmslrq�pcnmprcb�ml

Dmpk�77.*�N_pr�TGGG*�jglc�/e

Kcrfmb�md�bcrcpkglgle
lmla_qf�amlrpg`srgml�_kmslrq

?pr�+�Umpiq�md�_pr

?pr�+�Fgqrmpga_j�rpc_qspcq

?pr�+�Dp_argml_j�glrcpcqrq

|||||||||||||

|||||||||

||||||||||

@mmiq�_lb�ns`jga_rgmlq

Ajmrfgle�_lb�fmsqcfmjb�emmbq

||||||||||

||||||

A_pq�_lb�mrfcp�tcfgajcq

@m_rq�_lb�nj_lcq

Glrcjjcars_j�npmncprw

||||||||||

|||||||||||||

|||||||||||

Qcaspgrgcq�+�Ns`jgajw�rp_bcb

Qcaspgrgcq�+�Ajmqcjw�fcjb�qrmai

||||||||

|||||||

Qcaspgrgcq�+�N_prlcpqfgn*�JJA*�mp

rpsqr�glrcpcqrq

Qcaspgrgcq�+�Kgqacjj_lcmsq

||||||||||||||

||||||||

Os_jgdgcb�amlqcpt_rgml�amlrpg`srgml�+

Fgqrmpga�qrpsarspcq

Os_jgdgcb�amlqcpt_rgml�amlrpg`srgml�+�Mrfcp

||||||||||||

|

Pc_j�cqr_rc�+�Pcqgbclrg_j

Pc_j�cqr_rc�+�Amkkcpag_j

Pc_j�cqr_rc�+�Mrfcp

|||||||||

|||||||||

||||||||||||

Amjjcarg`jcq

Dmmb�gltclrmpw

Bpseq�_lb�kcbga_j�qsnnjgcq

R_vgbcpkw

||||||||||||||||

||||||||||||||

||||||||

||||||||||||||||

Fgqrmpga_j�_prgd_arq

Qagclrgdga�qncagkclq

?pafcmjmega_j�_prgd_arq

||||||||||||

|||||||||||

||||||||||

Mrfcp & '

Mrfcp & '

Mrfcp & '

Mrfcp & '

Lsk`cp�md�Dmpkq�6061�pcacgtcb�`w�rfc�mpe_lgx_rgml�bspgle�rfc�r_v�wc_p�dmp�amlrpg`srgmlq

dmp�ufgaf�rfc�mpe_lgx_rgml�amknjcrcb�Dmpk�6061*�N_pr�GT*�Bmlcc�?ailmujcbeckclr ||||

Bspgle�rfc�wc_p*�bgb�rfc�mpe_lgx_rgml�pcacgtc�`w�amlrpg`srgml�_lw�npmncprw�pcnmprcb�gl�N_pr�G*�jglcq�/�rfpmsef�06*�rf_r�gr

ksqr�fmjb�dmp�_r�jc_qr�rfpcc�wc_pq�dpmk�rfc�b_rc�md�rfc�glgrg_j�amlrpg`srgml*�_lb�ufgaf�gql%r�pcosgpcb�rm�`c�sqcb�dmp

cvcknr�nspnmqcq�dmp�rfc�clrgpc�fmjbgle�ncpgmb= ||||||||||||||||||||||||||||||||||||||

Gd� Wcq* �bcqapg`c�rfc�_pp_leckclr�gl�N_pr�GG,

Bmcq�rfc�mpe_lgx_rgml�f_tc�_�egdr�_aacnr_lac�nmjgaw�rf_r�pcosgpcq�rfc�pctgcu�md�_lw�lmlqr_lb_pb�amlrpg`srgmlq= ||||||

Bmcq�rfc�mpe_lgx_rgml�fgpc�mp�sqc�rfgpb�n_prgcq�mp�pcj_rcb�mpe_lgx_rgmlq�rm�qmjgagr*�npmacqq*�mp�qcjj�lmla_qf

amlrpg`srgmlq= ||||||||||||||||||||||||||||||||||||||||||||||||||||||

Gd� Wcq* �bcqapg`c�gl�N_pr�GG,

Gd�rfc�mpe_lgx_rgml�bgbl%r�pcnmpr�_l�_kmslr�gl�amjskl�&a'�dmp�_�rwnc�md�npmncprw�dmp�ufgaf�amjskl�&_'�gq�afcaicb*

bcqapg`c�gl�N_pr�GG,

JF?

QAFCBSJC�K
&Dmpk�77.'

N_pr�G Rwncq�md�Npmncprw

Lmla_qf�Amlrpg`srgmlq

0./7*ÿÿ
*ÿÿ
*ÿ

*
*
*
*

55+../6/40

/2*13.,

02*133*.54,

1*627,

0

/6*50.

04

DKT

DKT

DKT

V

V

VBML?RCB�?SARG

V

V

V

0

DMMB�QF?PC*�GLA,

2.
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



710/20��.7+05+/7

0

Qafcbsjc�K�&Dmpk�77.'�0./7

Qafcbsjc�K�&Dmpk�77.'�0./7 N_ec�

Npmtgbc�rfc�gldmpk_rgml�pcosgpcb�`w�N_pr�G*�jglcq�1.`*�10`*�_lb�11*�_lb�ufcrfcp�rfc�mpe_lgx_rgml
gq�pcnmprgle�gl�N_pr�G*�amjskl�&`'*�rfc�lsk`cp�md�amlrpg`srgmlq*�rfc�lsk`cp�md�grckq�pcacgtcb*�mp�_�amk`gl_rgml�md�`mrf,�?jqm�amknjcrc
rfgq�n_pr�dmp�_lw�_bbgrgml_j�gldmpk_rgml,

N_pr�GG Qsnnjckclr_j�Gldmpk_rgml,�

DMMB�QF?PC*�GLA, 55+../6/40

2/
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



MK@�Lm,�/323+..25

Bcn_prkclr�md�rfc�Rpc_qspw
Glrcpl_j�Pctclsc�Qcptgac

7100//��.7+.4+/7

Amknjcrc�rm�npmtgbc�gldmpk_rgml�dmp�pcqnmlqcq�rm�qncagdga�oscqrgmlq�ml
Dmpk�77.�mp�77.+CX�mp�rm�npmtgbc�_lw�_bbgrgml_j�gldmpk_rgml,

z�?rr_af�rm�Dmpk�77.�mp�77.+CX,
z�Em�rm�uuu,gpq,emt-Dmpk77.�dmp�rfc�j_rcqr�gldmpk_rgml,

&Dmpk�77.�mp�77.+CX'

Mncl�rm�Ns`jga
Glqncargml

Cknjmwcp�gbclrgdga_rgml�lsk`cp

Dmp�N_ncpumpi�Pcbsargml�?ar�Lmrgac*�qcc�rfc�Glqrpsargmlq�dmp�Dmpk�77.�mp�77.+CX, Qafcbsjc�M�&Dmpk�77.�mp�77.+CX'�&0./7'

L_kc�md�rfc�mpe_lgx_rgml

JF?

QAFCBSJC�M Qsnnjckclr_j�Gldmpk_rgml�rm�Dmpk�77.�mp�77.+CX
0./7

DMPK�77.*�N?PR�GGG*�JGLC�/*�BCQAPGNRGML�MD�MPE?LGX?RGML�KGQQGML8�

SLSQCB*�BML?RCB�DGPCQR?RGML�GL�Q?RGAMW�?LB�LMU�MNCP?RCQ�GL�MVL?PB*�A?

UGRF�RUM�U?PCFMSQCQ�UGRF�?�AMK@GLCB�14*...�QOS?PC�DCCR,�RMB?W�QR?DD�?LB

TMJSLRCCPQ�BGQRPG@SRC�KMPC�RF?L�/5�KGJJGML�NMSLBQ�MD�DMMB*�MP�/2

KGJJGML�KC?JQ�?LLS?JJW�RFPMSEF�GRQ�/7.�N?LRPW�?LB�NPMEP?K�N?PRLCPQ,�?Q

TCLRSP?�AMSLRW%Q�MLJW�PCEGML?J�DMMB�@?LI*�DMMB�QF?PC�NPMTGBCQ�DMMB�DMP

53*...�FSLEPW�DPGCLBQ�?LB�LCGEF@MPQ�KMLRFJW,�DMMB�QF?PC�GQ�?�KCK@CP�MD

DCCBGLE�?KCPGA?*�RFC�L?RGML%Q�J?PECQR�FSLECP+PCJGCD�LCRUMPI�MD�DMMB

@?LIQ*�?Q�UCJJ�?Q�RFC�A?JGDMPLG?�?QQMAG?RGML�MD�DMMB�@?LIQ,

DMPK�77.*�N?PR�GGG*�JGLC�2B*�MRFCP�NPMEP?K�QCPTGACQ8�

QCLGMP�LSRPGRGML�+�NPMTGBCQ�FMKC�BCJGTCPCB�DPMXCL�NPCN?PCB�KC?JQ�DMP

DGTC�B?WQ�?LB�QSNNJCKCLR?J�DMMB�RM�MTCP�/..�FMKC@MSLB�QCLGMPQ�?EC�MD

QGVRW�?LB�MTCP�GL�MVL?PB*�A?,�GL�DGQA?J�WC?P�0./7+0.0.,

CVNCLQCQ�"�/57*343,���GLAJSBGLE�EP?LRQ�MD�"�.,���PCTCLSC�"�.,

IGBQ�D?PKCP�K?PICR�GQ�?�F?LBQ+ML�LSRPGRGML�CBSA?RGML?J�NPMEP?K�GLRCLBCB

RM�GKNPMTC�RFC�JMLE+RCPK�BGCRQ�MD�AFGJBPCL�GL�TCLRSP?�AMSLRW,�RFC

NPMEP?K�RC?AFCQ�IGBQ�RFC�@?QGAQ�MD�FMU�DPSGRQ�?LB�TCECR?@JCQ�?PC�EPMUL*

MDDCPQ�MNRGMLQ�?LB�GBC?Q�ML�FMU�RM�AMMI�RFCK*�?LB�N?PRGAGN?LRQ�?JQM

R?IC�DPCQF�NPMBSAC�FMKC�RM�NSR�UF?R�RFCW�JC?PLCB�GLRM�NP?ARGAC,

CVNCLQCQ�"�15*264,���GLAJSBGLE�EP?LRQ�MD�"�/1*41.,���PCTCLSC�"�.,

DMPK�77.*�N?PR�TG*�QCARGML�?*�JGLC�6@8�

RFGQ�OSCQRGML�GQ�LMR�?NNJGA?@JC�QGLAC�RFC�MPE?LGX?RGML�BMCQ�LMR�F?TC�?

DMMB�QF?PC*�GLA, 55+../6/40

20
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



7100/0��.7+.4+/7

0

Cknjmwcp�gbclrgdga_rgml�lsk`cp

Qafcbsjc�M�&Dmpk�77.�mp�77.+CX'�&0./7'

Qafcbsjc�M�&Dmpk�77.�mp�77.+CX'�&0./7' N_ec�

L_kc�md�rfc�mpe_lgx_rgml

QCN?P?RC�AMKKGRRCC�UGRF�RFC�?SRFMPGRW�RM�?AR�ML�@CF?JD�MD�RFC�EMTCPLGLE

@MBW,

DMPK�77.*�N?PR�TG*�QCARGML�@*�JGLC�//@8�

RFC�DMPK�77.�GQ�PCTGCUCB�@W�RFC�DGL?LAC�AMKKGRRCC�?LB�RFCL�NPMTGBCB�DMP

PCTGCU�?LB�?NNPMT?J�@W�RFC�@M?PB�?R�J?PEC,

DMPK�77.*�N?PR�TG*�QCARGML�@*�JGLC�/0A8�

RFC�MPE?LGX?RGML�GQQSCQ�?�UPGRRCL�AMLDJGAR�MD�GLRCPCQR�?LB�AMBC�MD�CRFGAQ

?EPCCKCLR�UFGAF�GQ�QGELCB�?LLS?JJW�@W�C?AF�@M?PB�KCK@CP,�?LW�@SQGLCQQ

@CRUCCL�RFC�MPE?LGX?RGML�?LB�?�@M?PB�KCK@CP�KSQR�@C�?NNPMTCB�@W�RFC�@M?PB

?LB�PCTGCUCB�RM�K?IC�QSPC�RFCPC�GQ�LM�NPGT?RC�GLSPCKCLR�RM�?�@M?PB�KCK@CP,

RFCPC�GQ�LM�ASPPCLR�@SQGLCQQ�PCJ?RGMLQFGN�UGRF�?LW�@M?PB�KCK@CP�MRFCP�RF?L

BMLMP-BMLCC�PCJ?RGMLQFGN�?R�RFGQ�RGKC,

DMPK�77.*�N?PR�TG*�QCARGML�@*�JGLC�/38�

Q?J?PW�QRSBGCQ�?PC�BMLC�SQGLE�T?PGMSQ�PCNMPRQ�DPMK�JMA?J*�LMLNPMDGR�?LB

DMMB�@?LI�QMSPACQ,�RFC�@M?PB�AF?GP�AMLBSARQ�?�QRSBW�DMP�RFC�Q?J?PW�MD�RFC

ACM*�GLBCNCLBCLRJW*�UGRFMSR�RFC�N?PRGAGN?RGML�MD�GLRCPCQRCB�NCPQMLQ,

DMPK�77.*�N?PR�TG*�QCARGML�@*�JGLC�/3@8

Q?J?PW�QRSBGCQ�?PC�BMLC�SQGLE�T?PGMSQ�@CLAFK?PIQ*�GLAJSBGLE�JMA?J

AMKNCLQ?RGML�QRSBGCQ*�AMKN?P?@JC�LMLNPMDGR�MPE?LGX?RGMLQ*�?LB�DMMB�@?LI

QMSPACQ,

DMPK�77.*�N?PR�TG*�QCARGML�A*�JGLC�/78�

DMMB�QF?PC*�GLA, 55+../6/40

RFC�MPE?LGX?RGML%Q�DGL?LAG?J�QR?RCKCLRQ�?PC�K?BC�?T?GJ?@JC�RM�RFC�NS@JGA

SNML�PCOSCQR�?LB�MLJGLC�?R�UUU,DMMBQF?PC,AMK*�UUU,ESGBCQR?P,MPE�*�?LB

21
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������



7100/0��.7+.4+/7

0

Cknjmwcp�gbclrgdga_rgml�lsk`cp

Qafcbsjc�M�&Dmpk�77.�mp�77.+CX'�&0./7'

Qafcbsjc�M�&Dmpk�77.�mp�77.+CX'�&0./7' N_ec�

L_kc�md�rfc�mpe_lgx_rgml

UUU,AF?PGRWL?EGT?RMP,MPE,

RFC�AMLDJGAR�MD�GLRCPCQR�NMJGAW�?LB�EMTCPLGLE�BMASKCLRQ�?PC�?T?GJ?@JC�SNML

PCOSCQR,

DMPK�77.*�N?PR�VG*�JGLC�7*�AF?LECQ�GL�LCR�?QQCRQ8�

AF?LEC�GL�T?JSC�MD�@CLCDGAG?J�GLRCPCQR������������������������������/3*.2/,

RFC�GKN?AR�MD�RFC�AMTGB+/7�N?LBCKGA

QGLAC�RFC�MLQCR�MD�RFC�AMTGB+/7�N?LBCKGA*�DMMB�QF?PC�MD�TCLRSP?�AMSLRW

F?Q�QCCL�?L�SLNPCACBCLRCB�PGQC�GL�LCCB*�UGRF�KMPC�RF?L�BMS@JC�RFC

53*...�NCMNJC�MSP�MPE?LGX?RGML�?JPC?BW�QCPTCB�C?AF�KMLRF�@CAMKGLE�DMMB

GLQCASPC,�@CDMPC�RFC�N?LBCKGA*�K?LW�MD�RFC�D?KGJGCQ�DMMB�QF?PC�QCPTCB

UMSJB�LCCB�QSNNJCKCLR?J�DMMB�NCPF?NQ�RUM+RFPCC�RGKCQ�?�WC?P,�KMQR�UCPC

JMU+GLAMKC�UMPIGLE�D?KGJGCQ*�K?LW�JGTGLE�N?WAFCAI+RM+N?WAFCAI*�UFM

LCCBCB�MAA?QGML?J�FCJN�UFCL�RFCPC�U?Q�QMKC�RCKNMP?PW�QOSCCXC�ML�GLAMKC,

UGRF�RFC�N?LBCKGA*�DMMB�QF?PC�F?Q�QCCL�?LB�AMLRGLSCQ�RM�QCC�?�FSEC

GLAPC?QC�GL�RFC�LSK@CP�MD�JMU+GLAMKC�D?KGJGCQ�@CGLE�QCPTCB,�J?QR�DGQA?J

WC?P�&HSJW�/*�0./7�+�HSLC�1.*�0.0.'�DMMB�QF?PC�BGQRPG@SRCB�/5,1KK

NMSLBQ�MD�DMMB*�?�1.#�GLAPC?QC�MTCP�RFC�NPCTGMSQ�DGQA?J�WC?P,�QGLAC

?NPGJ�/*�0.0.*�DMMB�QF?PC�F?Q�BGQRPG@SRCB�KMPC�RF?L�04KK�NMSLBQ�MD

DMMB*�MP�RFC�COSGT?JCLR�MD�0/,4�KGJJGML�KC?JQ�RM�NCMNJC�GL�MSP�AMSLRW,

RFC�JCTCJ�MD�LCCB�DMP�DMMB�GL�TCLRSP?�AMSLRW�GQ�MD�FGQRMPGA

NPMNMPRGMLQ,

DMMB�QF?PC*�GLA, 55+../6/40

22
�/4.7.3/5�53624/�4/50,R����������������0./7,.3.72�DMMB�QF?PC*�GLA,����������4/50,R]/�������������������������������������������������������


	Form 990 - Return of Exempt Organization Pg 1
	Form 990 - Return of Exempt Organization Pg 2
	Form 990 - Return of Exempt Organization Pg 3
	Form 990 - Return of Exempt Organization Pg 4
	Form 990 - Return of Exempt Organization Pg 5
	Form 990 - Return of Exempt Organization Pg 6
	Form 990 - Return of Exempt Organization Pg 7
	Form 990 - Return of Exempt Organization Pg 8
	Form 990 - Return of Exempt Organization Pg 9 SF
	Form 990 - Return of Exempt Organization Pg 10
	Form 990 - Return of Exempt Organization Pg 11
	Form 990 - Return of Exempt Organization Pg 12
	Schedule A - Public Charity Status and Public Support Page 1
	Schedule A - Public Charity Status and Public Support Page 2
	Schedule A - Public Charity Status and Public Support Page 3
	Schedule A - Public Charity Status and Public Support Page 4
	Schedule A - Public Charity Status and Public Support Page 5
	Schedule A - Public Charity Status and Public Support Page 6
	Schedule A - Public Charity Status and Public Support Page 7
	Schedule A - Public Charity Status and Public Support Page 8
	Schedule B - Schedule of Contributors Pg 1
	Schedule B - Schedule of Contributors Pg 2
	Schedule B - Schedule of Contributors Pg 3
	Schedule B - Schedule of Contributors Pg 4
	Schedule D - Supplemental Financial Statements Page 1
	Schedule D - Supplemental Financial Statements Page 2
	Schedule D - Supplemental Financial Statements Page 3
	Schedule D - Supplemental Financial Statements Page 4
	Schedule D - Supplemental Financial Statements Page 5
	Schedule G- Information Regarding Fundraising and Gaming Activities Pg 1
	Schedule G- Information Regarding Fundraising and Gaming Activities Pg 2
	Schedule G- Information Regarding Fundraising and Gaming Activities Pg 3
	Schedule G- Information Regarding Fundraising and Gaming Activities Pg 4
	Schedule I - Grants and Other Assistance to U.S. Entities Page 1
	Schedule I - Grants and Other Assistance to U.S. Individuals Page 2
	Schedule I - Grants and Other Assistance to U.S. Individuals Page 2 (Cont'd)
	Schedule J - Compensation Information for Officers, Directors, etc., Page 1
	Schedule J - Compensation Information for Officers, Directors, etc., Page 2
	Schedule J - Supplemental Information Page 3
	Schedule M - Non-Cash Contributions Page 1
	Schedule M - Non-Cash Contributions Page 2
	Schedule O - Supplemental Information Page 1
	Schedule O - Supplemental Information (Continuation)
	Schedule O - Supplemental Information (Continuation)



