
Fbgbkl_jkl\h h[jZah\Zgby�Jhkkbckdhc�N_^_jZpbbLZf[h\kdbc�]hkm^Zjkl\_gguc�l_ogbq_kdbc�mgb\_jkbl_l

KBKL?FUF:KKH<H=H�H;KEM@B<:GBY
F_lh^bq_kdb_�jZajZ[hldb�d ijZdlbq_kdbf�b bg^b\b^mZevguf�aZgylbyf^ey�klm^_glh\ ��]h�dmjkZki_pbZevghklb �����^g_\gh]h hl^_e_gbyih�^bkpbiebg_ ©L_hjby�ijbgylby�j_r_gbcª

LZf[h\ ����
M>D ������



;;D�������= ��
Ml\_j`^_gh�J_^Zdpbhggh�ba^Zl_evkdbf�kh\_lhf�mgb\_jkbl_lZ

KhklZ\bl_evL�Y��EZaZj_\ZB�<��>b^_gdh
J_p_ga_gl<�=��K_j_]bgZ

Kbkl_fu�fZkkh\h]h�h[kem`b\Zgby��F_lh^��JZajZ[��Khkl��L�Y��EZaZj_\Z��B�<��>b^_gdh�LZf[h\��LZf[��]hk��l_og��mg�l������]��� k��>Zgu�h[sb_�iheh`_gby�l_hjbb�kbkl_f�fZkkh\h]h�h[kem`b\Zgby��ijb\_^_gu�ijbf_ju�j_r_gby�dhgdj_lguo�aZ^Zq��Z lZd`_�aZ^Zqb�^ey�kZfhklhyl_evgh]h j_r_gby�Ij_^gZagZq_gu�^ey�klm^_glh\�^g_\gh]h�hl^_e_gby���]h�dmjkZ�ki_pbZevghklb������ih�^bkpbiebg_�©L_hjby�ijbgylby�j_r_gbcª�

¤ LZf[h\kdbc�]hkm^Zjkl\_gguc�l_ogbq_kdbc�mgb\_jkbl_l������]�



<<?>?GB?H^gbf� ba� jZa^_eh\� ©L_hjbb� ijbgylby� j_r_gbyª� y\ey_lky� l_hjby� fZkkh\h]h�h[kem`b\Zgby��dhlhjZy�jZkkfZljb\Z_l�b bamqZ_l�\hijhku�hj]ZgbaZpbb�b h[kem`b\Zgby�ihlhdZ� lj_[h\Zgbc beb� aZy\hd�� FZl_fZlbq_kdmx� l_hjbx� fZkkh\h]h� h[kem`b\Zgbyfh`gh�hoZjZdl_jbah\Zlv�^\mfy�kihkh[Zfb��mdZaZgb_f�h[eZklb�ijZdlbq_kdbo�aZ^Zq� dj_r_gbx� dhlhjuo hgZ� ijbf_gy_lky�� b mdZaZgb_f� deZkkh\� bamqZ_fuo� _x� kemqZcguo�ijhp_kkh\�� IjZdlbq_kdb� aZ^Zqb� l_hjbb� fZkkh\h]h� h[kem`b\Zgby� k\yaZgu� kbkke_^h\Zgb_f� ex[uo� hi_jZpbc�� khklhysbo� ba� fgh]bo h^ghjh^guo� we_f_glZjguo�hi_jZpbc� gZ�hkms_kl\e_gb_�dhlhjuo \ebyxl�kemqZcgu_�nZdlhju��AZ^Zqb�ih^h[gh]hlbiZ� \hagbdZxl� \ kZfuo� jZaghh[jZaguo� gZijZ\e_gbyo� bkke_^h\Zgbc� \_kl_kl\hagZgbb��\ l_ogbd_��\ wdhghfbd_��hj]ZgbaZpbb�ijhba\h^kl\Z�b l�^�Kh\j_f_gguc� ki_pbZebkl�ih�bgnhjfZpbhgguf�kbkl_fZf \ wdhghfbd_�^he`_g�\eZ^_lv� f_lh^Zfb� l_hjbb� fZkkh\h]h� h[kem`b\Zgby�� Ij_^eZ]Z_fu_� f_lh^bq_kdb_�jZajZ[hldb� d ijZdlbq_kdbf� aZgylbyf� ih� l_hjbb� fZkkh\h]h� h[kem`b\Zgby� ihfh]ml�klm^_glZf�ijb�bamq_gbb�wlh]h�fZl_jbZeZ�b \uiheg_gbb bg^b\b^mZevgh]h�aZ^Zgby�
L_fZ ��DE:KKBNBD:PBY�KBKL?F�F:KKH<H=H�H;KEM@B<:GBYP_ev aZgylby�� ��AgZdhfkl\h�k deZkkbnbdZpb_c�KFH���Ijbh[j_l_gb_�gZ\udh\�deZkkbnbdZpbb�KFH�H[sb_�iheh`_gbyL_hjby�fZkkh\h]h�h[kem`b\Zgby aZgbfZ_lky�bamq_gb_f�\hijhkh\�hj]ZgbaZpbb�bh[kem`b\Zgby ihlhdZ�lj_[h\Zgbc�beb�aZy\hd�Lj_[h\Zgb_f�beb� aZy\dhc�gZau\Z_lky�h[t_dl��dhlhjuc�g_h[oh^bfh�h[kem`blv��`_e_agh^hjh`gu_� khklZ\u�� ijhoh^ysb_� q_j_a� `_e_agh^hjh`guc� ma_e�� ihdmiZl_eb��ijbh[j_lZxsb_�lh\Zj�b l�^��DZd�\b^gh��h[t_dl�y\ey_lky�ghkbl_e_f�aZijhkZ��Ihwlhfm�\^_evg_cr_f�ih^�lj_[h\Zgb_f ihgbfZ_lky�b kZf�aZijhk�gZ�h[kem`b\Zgb_��GZijbf_j��aZijhk�gZ�j_fhgl�klZgdZ��aZijhk�gZ�ijh^Z`m�lh\ZjZ ihdmiZl_ex�b l�^�Kh\hdmighklv�ihy\eyxsboky�lj_[h\Zgbc�gZau\Z_lky�ihlhdhf�lj_[h\Zgbc�Mkljhckl\Z�� m^h\e_l\hjyxsb_� aZijhkm� gZ� h[kem`b\Zgb_�� gZau\Zxlky�h[kem`b\Zxsbfb�mkljhckl\Zfb��ZiiZjZlZfb�beb�lj_[h\Zgbyfb�Kh\hdmighklv�\k_o�h[kem`b\Zxsbo�mkljhckl\�gZau\Z_lky�p_ohf�?keb� \j_fy� h[kem`b\Zgby� \_ebdh�� ihy\ey_lky� hq_j_^v�� l�_�� fgh`_kl\h�lj_[h\Zgbc��`_eZxsbo�[ulv�h[kem`_ggufb��gh�_s_�g_�h[kem`_gguo�P_o� \f_kl_� k hq_j_^vx� gZau\Z_lky� kbkl_fhc� fZkkh\h]h� h[kem`b\Zgby�� WlZ�kbkl_fZ� bah[jZ`_gZ� gZ� jbk���� kZfZ� g_ihkj_^kl\_ggh� kbkl_fZ� \u^_e_gZ� imgdlbjguf�dhglmjhf��dhlhjuc�y\ey_lky�\g_rgbf�dhglmjhf�kbkl_fu�

<uoh^ghc�ihlhd<oh^ghc�ihlhd



Jbk����Kbkl_fZ�fZkkh\h]h�h[kem`b\Zgby�JZ[hlm� kbkl_fu� fZkkh\h]h� h[kem`b\Zgby� fh`gh� Z[kljZdlgh� ij_^klZ\blv�ke_^mxsbf�h[jZahf��]_g_jZlhj �bklhqgbd��]_g_jbjm_l�hq_j_^gh_�lj_[h\Zgb_��dhlhjh_�ihklmiZ_l�\ kbkl_fm�b eb[h�klZgh\blky�\ hq_j_^v�gZ�h[kem`b\Zgb_��eb[h��_keb�hq_j_^b�g_l��ihklmiZ_l�\ p_o��]^_�ijb[hj�gZqbgZ_l�\uihegylv�aZijhk�gZ�h[kem`b\Zgb_�Ihke_^h\Zl_evghklv�lj_[h\Zgbc��\oh^ysbo�\ kbkl_fm�fZkkh\h]h�h[kem`b\Zgby��gZau\Z_lky� \oh^ysbf� �\oh^guf�� ihlhdhf�� \uoh^ysb_� lj_[h\Zgby� gZau\Zxlky�\uoh^ysbf��\uoh^guf��ihlhdhf�P_evx� l_hjbb�fZkkh\h]h� h[kem`b\Zgby� y\ey_lky� kha^Zgb_�fh^_e_c� jZaebqguo�kbkl_f�fZkkh\h]h�h[kem`b\Zgby�^ey�ZgZebaZ�hi_jZpbhgguo�ihdZaZl_e_c�wlbo�kbkl_f�bkbgl_aZ�p_e_khh[jZaguo�kbkl_f�fZkkh\h]h�h[kem`b\Zgby�L_hjby� fZkkh\h]h� h[kem`b\Zgby� klZ\bl� k\h_c� p_evx� ihemq_gb_�fZl_fZlbq_kdh]h� hibkZgby�� iha\heyxs_]h� jZkkqblZlv hi_jZpbhggu_� ihdZaZl_eb� \aZ\bkbfhklb�hl�\Zjvbjm_fuo�iZjZf_ljh\�LZbf� h[jZahf�� aZ^Zqb�� j_rZ_fu_� l_hjb_c� fZkkh\h]h� h[kem`b\Zgby��qj_a\uqZcgh� jZaghh[jZagu�� ihwlhfm� bo� ke_^m_l� dZdbf� eb[h� h[jZahf�deZkkbnbpbjh\Zlv���gZijbf_j���ih�h[sbf�ijbagZdZf�WlZ� deZkkbnbdZpby� kbkl_f� fZkkh\h]h� h[kem`b\Zgby� ij_^klZ\e_gZ� gZ� jbk����Kh]eZkgh�__ kbkl_fZ�fZkkh\h]h�h[kem`b\Zgby�jZa^_ey_lky�gZ�ljb�ih^kbkl_fu�I_j\Zy� ih^kbkl_fZ� � wlh� kbkl_fZ� fZkkh\h]h� h[kem`b\Zgby� [_a� ihl_jv�� Ih^�l_jfbghf�kbkl_fZ�[_a�ihl_jv� �k iheguf�h`b^Zgb_f�� ihgbfZxl�kbkl_fm��\ dhlhjhc��_keb�\k_�ijb[hju� aZgylu�� lj_[h\Zgb_�klZgh\blky�\ hq_j_^v�b g_�ihdb^Z_l�__ ^h�l_o�ihj��ihdZ�g_�[m^_l�h[kem`_gh�<lhjZy�ih^kbkl_fZ�� wlh�kbkl_fZ�k qZklbqgufb�ihl_jyfb��Ih^h[gZy�ih^kbkl_fZ�oZjZdl_jbam_lky�l_f��qlh�lj_[h\Zgb_�eb[h�g_ klZgh\blky�\ hq_j_^v��_keb�wlZ�hq_j_^v�



ij_\urZ_l�ih�^ebg_�g_dhlhjmx�\_ebqbgm� �kbkl_fZ�k h]jZgbq_gghc�^ebghc�hq_j_^b���eb[h�klZgh\blky�\ hq_j_^v��gh�ihdb^Z_l�__��_keb�\j_fy�ij_[u\Zgby�\ g_c�ij_\urZ_l�hij_^_e_ggmx�\_ebqbgm� �kbkl_fZ� k h]jZgbq_gguf�\j_f_g_f�ij_[u\Zgby���beb�� _keb�\j_fy�h`b^Zgby�\ hq_j_^b�gZqZeZ�h[kem`b\Zgby�ij_\urZ_l�hij_^_e_ggmx�\_ebqbgm��kbkl_fZ�k h]jZgbq_gguf�\j_f_g_f�h`b^Zgby�gZqZeZ�h[kem`b\Zgby����Lj_lvy�ih^kbkl_fZ� � wlh� kbkl_fZ�[_a� hq_j_^_c��Ih^� wlbf� l_jfbghf�ihgbfZxl�kbkl_fm��\ dhlhjhc lj_[h\Zgb_�ihdb^Z_l�kbkl_fm��_keb�\k_�h[kem`b\Zxsb_�mkljhckl\Z��ijb[hju��aZgylu��< lZdhc�kbkl_f_��hq_\b^gh��hq_j_^b�g_�fh`_l�[ulv�Kbkl_fu�� bf_xsb_� hq_j_^v�� ih^jZa^_eyxlky� gZ� kbkl_fu� k h^ghc� hq_j_^vx� bkbkl_fu�k g_kdhevdbfb�hq_j_^yfb�<k_� kbkl_fu�fZkkh\h]h h[kem`b\Zgby�^_eylky�gZ� kbkl_fu� k h^gbf� dZgZehf�bkbkl_fu�k dhg_qguf�qbkehf�dZgZeh\�h[kem`b\Zgby�� �Ih^�l_jfbghf�dZgZe�ihgbfZxl�h[kem`b\Zxs__� mkljhckl\h� \ p_o_�� ijhimkdZxs__� q_j_a� k_[y� lj_[h\Zgb_� < l_o�kemqZyo��dh]^Z�ijb[hjh\�fgh]h�m^h[gh��fZl_fZlbq_kdb�[he__�ijhklh��kqblZlv��qlh�bo�[_kdhg_qgh_�qbkeh�<k_� kbkl_fu� fZkkh\h]h� h[kem`b\Zgby� fh`gh� jZa^_eblv� gZ� kbkl_fu� k[_kdhg_qguf�qbkehf�lj_[h\Zgbc� �gZijbf_j��aZijhku�gZ�l_e_nhggu_�i_j_]h\hju��gZ�h[kem`b\Zgb_� ihdmiZl_e_c�� Z\lhfZrbgu� gZ� [_gahaZijZ\dZo� b l�^��� b k dhg_qguf�qbkehf�lj_[h\Zgbc�\ kbkl_f_��]jmiiZ�j_fhglZ�klZgdh\�\ p_o_� qbkeh�klZgdh\�ba\_klgh��lj_gbjh\dZ� nml[hebklh\� nml[hevghc� dhfZg^u�� e_q_gb_� [hevguo� klm^_glh\� \bgklblmlkdhc�ihebdebgbd_�b l�i���Ij_^klZ\e_ggZy� deZkkbnbdZpby�� dhg_qgh�� g_� bkq_jiu\Z_l� \k_ fgh`_kl\h�jZaebqguo�kbkl_f�fZkkh\h]h�h[kem`b\Zgby��Wlb�kbkl_fu�fh]ml�deZkkbnbpbjh\Zlvky�bih�^jm]bf�ijbagZdZf�LZd�� \_kvfZ� \Z`ghc� oZjZdl_jbklbdhc� y\ey_lky� ^bkpbiebgZ� h[kem`b\Zgby�� ih^�dhlhjhc� ihgbfZxl� ihjy^hd� \u[hjZ� lj_[h\Zgbc� ba� hq_j_^b��< khhl\_lkl\bb� k wlbf�kbkl_fu�ih^jZa^_eyxlky�gZ�q_luj_�\b^Z����KFH� k lbihf� ^bkpbiebgusi_j\uc� ijbr_e� � i_j\uc� h[kem`b\Z_lkys �^bkpbiebgZ�s`b\hc�hq_j_^bs����KFH�k lbihf�^bkpbiebgu�sihke_^gbc�ijbr_e� � i_j\uc�h[kem`b\Z_lky�s �ijbf_jhf� lZdhc� kbkl_fu� y\ey_lky� kdeZ^�� aZiheg_gguc� ba^_ebyfb�� ba�dhlhjh]h�gZ�^hjZ[hldm�m^h[gh�[jZlv�ba^_eby��ihklmib\rb_�ihke_^gbfb�



���KFH�k lbihf�^bkpbiebgu�\u[hjZ lj_[h\Zgbc�kemqZcguf�kihkh[hf����KFH� k lbihf� ^bkpbiebgu� \u[hjZ� lj_[h\Zgbc� \ khhl\_lkl\bb� kijbk\h_ggufb�ijbhjbl_lZfb��

Jbk���DeZkkbnbdZpby�>jm]bfb�\ZjbZglZfb�deZkkbnbdZpbb�y\eyxlky�ke_^mxsb_�

Kbkl_fZ�fZkkh\h]h�h[kem`b\Zgby

;_a�ihl_jv��khq_j_^yfb K qZklbqgufb�ihl_jyfb��hq_j_^yfb
K ihl_jyfb��[_a�hq_j_^_c

Kh]jZgbq_gghc�^ebghc�hq_j_^b
Kh]jZgbq_gguf�\j_f_g_f�lj_[h\Zgby

Kh]jZgbq_gguf�\j_f_g_fh`b^Zgby

K h^ghc�hq_j_^vx Kh�fgh]bfb�hq_j_^yfb

Kdhg_qguf�qbkehf�dZgZeh\�h[kem`b\Zgby

K[_kdhg_qguf qbkehf�dZgZeh\�h[kem`b\Zgby

K h^gbf�dZgZehf�h[kem`b\Zgby

Kbkl_fZ�k [_kdhg_qguf�qbkehf�lj_[h\Zgbc� Dhg_qgh_�qbkeh�lj_[h\Zgbc \�kbkl_f_



Ihklmie_gb_�lj_[h\Zgbc�fh`_l�[ulv�_^bgbqguf�b ]jmiih\uf�Lj_[h\Zgby� fh]ml� h[kem`b\Zlvky� iZjZee_evgh� jZ[hlZxsbfb� ijb[hjZfb�� gh�fh`_l�[ulv�b kbkl_fZ��\ dhlhjhc�ijb[hju�jZkiheh`_gu�ihke_^h\Zl_evgh�lZd��qlh�dZd�lhevdh� [m^_l� h[kem`_gh� lj_[h\Zgb_� i_j\uf� ijb[hjhf�� lh� gZqg_l� h[kem`b\Zlvky� b^jm]h_�b l�^�Bgl_gkb\ghklv�h[kem`b\Zgby�ijb[hjhf�fh`_l�[ulv�ihklhygghc� beb�aZ\bk_lv�hl�^ebgu�hq_j_^b��ijbhjbl_lh\�beb�dZdbo�eb[h�^jm]bo�nZdlhjh\�GZdhg_p�� kbkl_fu�fZkkh\h]h� h[kem`b\Zgby� jZaebqZxl� ih� oZjZdl_jm� \oh^gh]h�ihlhdZ�b ih�oZjZdl_jm�h[kem`b\Zxsbo�mkljhckl\�DeZkkbnbdZpby�\oh^guo�ihlhdh\Ih� oZjZdl_jm� \oh^ghc� ihlhd� lj_[h\Zgbc� jZa^_ey_lky� gZ� ^_l_jfbgbjh\Zgguc�ihlhd�lj_[h\Zgbc�b klhoZklbq_kdbc��jbk�����>_l_jfbgbjh\Zgguc�\oh^ghc�ihlhd�fh`_l�[ulv�^\mo�\b^h\��< i_j\hf�kemqZ_�lj_[h\Zgby� ihklmiZxl� q_j_a� jZ\gu_� ijhf_`mldb� \j_f_gb�� >jm]bf� \b^hf�^_l_jfbgbjh\Zggh]h� ihlhdZ� y\ey_lky� ihlhd�� \ dhlhjhf� lj_[h\Zgby� ihklmiZxl� ih�ba\_klghc� ijh]jZff_� � jZkibkZgbx�� dh]^Z�fhf_glu� ihklmie_gby� gh\uo� lj_[h\Zgbc�ba\_klgu�aZjZg__��

Jbk�����DeZkkbnbdZpby�\oh^gh]h�ihlhdZ?keb�ijhf_`mldb�\j_f_gb�f_`^m�ihklmie_gbyfb�lj_[h\Zgbc�kemqZcgu��lh�wlh�[m^_l�klhoZklbq_kdbc�ijhp_kk�

>_l_jfbgbjh\Zgguc�ijhp_kk��>�� KlhoZklbq_kdbc�ijhp_kk

Kihklhyggufb�bgl_j\ZeZfb�f_`^m�lj_[h\Zgbyfb
K ba\_klgufbbgl_j\ZeZfb�f_`^m�lj_[h\Zgbyfb��jZkibkZgb_�

Ijhba\hevguc ihlhd�lj_[h\Zgbc��*�
J_dmjj_glguc�ihlhd�lj_[h\Zgbc��*,�

ImZkkhgh\kdbc�kh\_jr_ggh�kemqZcguc��ihlhd�lj_[h\Zgbc�0�

<oh^ghc�ihlhd



KlhoZklbq_kdbc� ihlhd� lj_[h\Zgbc� ih^jZa^_ey_lky� gZ� ljb� \b^Z� ihlhd� kijhba\hevgufb� klhoZklbq_kdbfb� k\hckl\Zfb�� j_dmjj_glguc� ihlhd� b kh\_jr_ggh�kemqZcguc�beb�imZkkhgh\kdbc�ihlhd�lj_[h\Zgbc�Ijhba\hevguc� ihlhd� lj_[h\Zgbc� oZjZdl_jbam_lky� l_f�� qlh� gZ� g_]h� g_�gZdeZ^u\Z_lky� gbdZdbo� h]jZgbq_gbc� gZ� klhoZklbq_kdmx� g_aZ\bkbfhklv� bgl_j\Zeh\�f_`^m� ihklmie_gbyfb� lj_[h\Zgbc�� Z lZd`_� gZ� oZjZdl_j� \_jhylghklguo� aZdhgh\��hibku\Zxsbo�bgl_j\Zeu�f_`^m�lj_[h\Zgbyfb�<oh^ghc� ihlhd� gZau\Z_lky� j_dmjj_glguf�� _keb� hg� oZjZdl_jbam_lky�ke_^mxsbfb k\hckl\Zfb�Z�� ijh^he`bl_evghklv� bgl_j\Zeh\� f_`^m� ihklmie_gbyfb� lj_[h\Zgbc�klhoZklbq_kdb�g_aZ\bkbfu�[�� ijh^he`bl_evghklv� bgl_j\Zeh\� hibku\Z_lky� h^ghc� b lhc� `_� iehlghklvx�jZkij_^_e_gby�<oh^ghc�ihlhd�gZau\Z_lky�kh\_jr_ggh�kemqZcguf�beb�ijhkl_crbf��_keb�^ey�g_]h�oZjZdl_jgh�Z�� ijh^he`bl_evghklv� bgl_j\Zeh\� f_`^m� ihklmie_gbyfb� lj_[h\Zgbc�klZlbklbq_kdb�g_aZ\bkbfu�[�� ijh^he`bl_evghklv� bgl_j\Zeh\� hibku\Z_lky� h^ghc� b lhc� `_� iehlghklvx�jZkij_^_e_gby�\�� \_jhylghklv� ihklmie_gby� lj_[h\Zgbc� gZ� ^hklZlhqgh� fZehf� bgl_j\Ze_� 'WaZ\bkbl�lhevdh�ebrv�hl�\_ebqbgu�'W �wlh�k\hckl\h�gZau\Z_lky�klZpbhgZjghklvx�beb�h^ghjh^ghklvx�ijboh^Z��]�� \_jhylghklv� ihklmie_gby� lj_[h\Zgbc� gZ� bgl_j\Ze_� 'W g_� aZ\bkbl� hl�ij_^uklhjbb�ijhp_kkZ�^�� oZjZdl_j� ihlhdZ� lj_[h\Zgbc� lZdh\�� qlh� \ ex[hc� fhf_gl� \j_f_gb� fh`_l�ihklmiblv�lhevdh�h^gh�lj_[h\Zgb_�LZdbf� h[jZahf�� ijhkl_crbc� ihlhd� lj_[h\Zgbc� beb� kh\_jr_ggh� kemqZcguc�ihlhd� � wlh� ihlhd�� hij_^_eyxs_cky� k\hckl\Zfb� klZpbhgZjghklb�� hj^bgZjghklb� bhlkmlkl\b_f�ihke_^kl\by�h^gh\j_f_ggh�Ij_^iheh`_gby� h kh\_jr_ggh� kemqZcghf� \oh^ghf� ihlhd_� lj_[h\Zgbc�wd\b\Ze_glgh� lhfm�� qlh� iehlghklv� jZkij_^_e_gby� bgl_j\Zeh\� \j_f_gb� f_`^m�



ihke_^h\Zl_evgufb� ihklmie_gbyfb� lj_[h\Zgbc� hibku\Z_lky� wdkihg_gpbZevguf�aZdhghf J W H WW� � � t�O O � �����������������������������������?keb� bgl_j\Zeu� jZkij_^_e_gu� ih� wdkihg_gpbZevghfm� aZdhgm�� lh� ijhp_kk�imZkkhgh\kdbc��LZdb_�ijhp_kku�gZau\Zxlky�F�ijhp_kkZfb��fZjdh\kdbfb��Djhf_�aZdhgZ�ImZkkhgZ�qZklh�ijbf_gy_lky�aZdhg�jZkij_^_e_gby�WjeZg]Z�
J W N NW HN WN NW� � � �� �� �� � � � t� �O O O�� �

< khhl\_lkl\b_� k ijbgylhc� l_jfbgheh]b_c� D_g^ZeeZ� h[hagZqZxl� F �wdkihg_gpbZevgh_� jZkij_^_e_gb_��> � ^_l_jfbgbjh\Zggh_� jZkij_^_e_gb_�� ?d � d�nZagh_� jZkij_^_e_gb_� WjeZg]Z�� *, � j_dmjj_glguc� \oh^ghc� ihlhd�� * � h[sbc� \b^�jZkij_^_e_gby� DeZkkbnbdZpby�ijhp_kkh\�h[kem`b\Zgby:gZeh]bqgh�\oh^ghfm�ihlhdm�ijhp_kk�h[kem`b\Zgby� lj_[h\Zgbc�fh`_l�[ulv�^_l_jfbgbjh\Zgguf�b klhoZklbq_kdbf�>_l_jfbgbjh\Zgguc� ijhp_kk� h[kem`b\Zgby� oZjZdl_jbam_lky� ihklhygghc�\_ebqbghc�\j_f_gb�h[kem`b\Zgby W� � P �
]^_� P � bgl_gkb\ghklv� h[kem`b\Zgby�� dhlhjZy� ij_^klZ\ey_l� kh[hc� qbkeh�lj_[h\Zgbc��h[kem`b\Z_fuo�\ _^bgbpm�\j_f_gb�KlhoZklbq_kdbc� ijhp_kk� h[kem`b\Zgby� fh`_l� [ulv� ijhba\hevguf��j_dmjj_glguf� beb� kh\_jr_ggh� kemqZcguf�� dZd� b ijb� hibkZgbb� \oh^gh]h� ihlhdZ�lj_[h\Zgbc� H[hagZq_gby�D_g^ZeeZ�kbkl_f�fZkkh\h]h�h[kem`b\Zgby>ey� kbkl_f� fZkkh\h]h� h[kem`b\Zgby� D_g^Zeehf� \\_^_gu� ke_^mxsb_�h[hagZq_gby� + + L� � �]^_�G�� oZjZdl_jbklbdZ�\oh^gh]h�ihlhdZ��G� � oZjZdl_jbklbdZ�\j_f_gb�h[kem`b\Zgby�ijb[hjZ�L � qbkeh�ijb[hjh\��dZgZeh\��< ^Zevg_cr_f� kbkl_fu� fZkkh\h]h� h[kem`b\Zgby� [m^ml� h[hagZqZlvky�ke_^mxsbf�h[jZahf



.5 + + LV U S � �S O P �
]^_�D � h[hagZq_gby�D_g^ZeeZ��5 � h[hagZq_gby�ih^kbkl_f�kbkl_f�fZkkh\h]h�h[kem`b\Zgby�lbiZ��oZjZdl_jbam_fh]h�D�Ih^�5 ihgbfZ_lky�ke_^mxsZy�ihke_^h\Zl_evghklv5 VU S S O P �
]^_�S � fh`_l�[ulv�eb[h�qbkehf�1��eb[h�qbkehf�f� qbkeh�1 h[hagZqZ_l��qlh�\kbkl_f_�qbkeh�lj_[h\Zgbc�hp_gbfh�b bo�g_�fh`_l�[ulv�[he__�1� agZd�f h[hagZqZ_l�qlh�ihlhd�lj_[h\Zgbc�g_�h]jZgbq_g��[_kdhg_q_g��O � oZjZdl_jbklbdZ�bgl_gkb\ghklb�\oh^gh]h�ihlhdZ��_keb�gZ�wlhf�f_kl_�klhbl�O�� lh� wlh� h[hagZqZ_l�� qlh� bgl_gkb\ghklv� ihklhyggZ� �O FRQVW ��� _keb� O�o��� lh�bgl_gkb\ghklv�aZ\bkbl�hl�iZjZf_ljZ�kbkl_fu�o�P � oZjZdl_jbklbdZ� bgl_gkb\ghklb� h[kem`b\Zgby� agZd� P h[hagZqZ_l�� qlh�P FRQVW� agZd� Pi h[hagZqZ_l�� bgl_gkb\ghklv� ijhihjpbhgZevgZ� ^ebg_� hq_j_^b� P�o��h[hagZqZ_l��qlh�bgl_gkb\ghklv�aZ\bkbl�hl�iZjZf_ljZ�kbkl_fu�o�V � oZjZdl_jbam_l�s l_ji_eb\hklv�s lj_[h\Zgbc� gZ�wlhf�f_kl_�fh`_l�klhylv�G��qlh�h[hagZqZ_l�hlkmlkl\b_�hq_j_^b�beb�Z[khexlgu_�ihl_jb� �iheghklvx�g_l_ji_eb\u_� deb_glu�� L h[hagZqZ_l� hlkmlkl\b_� ihl_jv� � lj_[h\Zgby� g_� moh^yl� ba�hq_j_^b� �[_amkeh\gh� l_ji_eb\u_� deb_glu��� mL� � mkeh\gh� l_ji_eb\u_� deb_glu�� ijb�wlhf�mkeh\by�fh]ml�[ulv��P d 0 � hq_j_^v�g_�fh`_l�[ulv�[hevr_�F�� W� d W � \j_fy�h`b^Zgby�\ hq_j_^b�g_�fh`_l�[ulv�[hevr_�W b l�^��U � qbkeh�hq_j_^_c�S � h[hagZqZ_l�gZebqb_�beb�hlkmlkl\b_�ijbhjbl_lh\� ��� hlkmlkl\b_���� gZebqb_�Ijbf_ju�j_r_gby�aZ^ZqIjbf_j������Imklv�kbkl_fZ�fZkkh\h]h�h[kem`b\Zgby�h[hagZq_gZ�0 07���fO P �

kh]eZkgh� ijbgyluf� h[hagZq_gbyf� wlh� kbkl_fZ� k imZkkhgh\kdbf� \oh^guf�ihlhdhf�� wdkihg_gpbZevguf� \j_f_g_f� h[kem`b\Zgby�� k ^\mfy� h[kem`b\Zxsbfb�



ijb[hjZfb�� k g_h]jZgbq_gguf� ihlhdhf� lj_[h\Zgbc�� k h^ghc� hq_j_^vx�� [_a�ijbhjbl_lh\�Ijbf_j������Kbkl_fZ�fZkkh\h]h�h[kem`b\Zgby�h[hagZq_gZ�±* 0\7���fO P �
WlZ� kbkl_fZ hlebqZ_lky� hl� ij_^u^ms_c� l_f�� qlh� \oh^ghc�ihlhd�ijhba\he_g��bf__l� ljb� h[kem`b\Zxsbo� ijb[hjZ�� lj_[h\Zgby� l_ji_eb\u� ijb� \uiheg_gbbg_dhlhjh]h�mkeh\by��lZd�P d ���hagZqZ_l��qlh��_keb�\ hq_j_^b�klhbl�m`_����deb_glh\��lh�hklZevgu_�lj_[h\Zgby�l_jyxlky� AZ^Zqb����>Zlv� oZjZdl_jbklbdm� kbkl_fu� fZkkh\h]h� h[kem`b\Zgby�� _keb� hgZ \�khhl\_lkl\bb�k deZkkbnbdZpb_c�D_g^ZeeZ��h[hagZq_gZ��� _�_�___��__ _�___ +[1 '' PO �
�� _�_�_____ _�___ 7**,POf �
�� _�_�__��_��_ ____ \7[[1 0(NPO f �
�����DZd� [m^_l� h[hagZq_gZ� kbkl_fZ�fZkkh\h]h� h[kem`b\Zgby� \ khhl\_lkl\bb� kdeZkkbnbdZpb_c D_g^ZeeZ���Kbkl_fZ� fZkkh\h]h� h[kem`b\Zgby k� h^gbf� dZgZehf� h[kem`b\Zgby��g_h]jZgbq_gguf�ihlhdhf�lj_[h\Zgbc��kh\_jr_ggh�kemqZcguf�\oh^guf�ihlhdhf�lj_[h\Zgbc� k bgl_gkb\ghklvx� O�k ^ebl_evghklvx� h[kem`b\Zgby��jZkij_^_e_gghc� ih ihdZaZl_evghfm� aZdhgm� k iZjZf_ljhf�P��iZjZf_lju O b Pihklhyggu���� Kbkl_fZ� fZkkh\h]h� h[kem`b\Zgby k / dZgZeZfb� h[kem`b\Zgby�� [_a�ijbhjbl_lh\��imZkkhgh\kdbf�\oh^guf�ihlhdhf��^_l_jfbgbjh\Zgguf�\j_f_g_f�h[kem`b\Zgby�� k g_h]jZgbq_gghc� hq_j_^vx�� ihklhyggufb� oZjZdl_jbklbdZfb�kbkl_fu��l_ji_eb\ufb�deb_glZfb�b h^ghc�hq_j_^vx���Kbkl_fZ� fZkkh\h]h� h[kem`b\Zgby� k �� dZgZeZfb� h[kem`b\Zgby�� k^_l_jfbgbjh\Zgguf� \oh^guf� ihlhdhf�� kh� \j_f_g_f� h[kem`b\Zgby��jZkij_^_e_gguf�ih�^\monZaghfm�jZkij_^_e_gbx�WjeZg]Z��k dhg_qguf�qbkehf�lj_[h\Zgbc��k bgl_gkb\ghklvx��aZ\bkys_c hl�iZjZf_ljh\�kbkl_fu��ihklhygguf�



\j_f_g_f�h[kem`b\Zgby��mkeh\gh�l_ji_eb\ufb�deb_glZfb��[_a�ijbhjbl_lh\��k ��hq_j_^yfb���Kbkl_fZ� fZkkh\h]h� h[kem`b\Zgby� k h^gbf� dZgZehf� h[kem`b\Zgby�� kj_dmjj_glguf�\oh^guf�ihlhdhf��^_l_jfbgbjh\Zgguf�\j_f_g_f�h[kem`b\Zgby��k ijbhjbl_lZfb�� [_a� hq_j_^_c�� k ihklhyggufb� oZjZdl_jbklbdZfb� kbkl_fu�� kg_l_ji_eb\ufb�deb_glZfb���Kbkl_fZ fZkkh\h]h� h[kem`b\Zgby k� ��� dZgZeZfb� h[kem`b\Zgby�� kijhba\hevguf� \oh^guf� ihlhdhf� lj_[h\Zgbc�� k wdkihg_gpbZevguf� \j_f_g_f�h[kem`b\Zgby�� k bgl_gkb\ghklvx� \oh^gh]h� ihlhdZ� b bgl_gkb\ghklvx�h[kem`b\Zgby�� aZ\bkysbfb� hl� iZjZf_ljh\� kbkl_fu�� [_a� ihl_jv�� k h^ghc�hq_j_^vx��k ijbhjbl_lZfb�
Dhgljhevgu_�\hijhku��� Qlh�ihgbfZ_lky�ih^�aZy\dhc"�� Qlh�lZdh_�KFH�k qZklbqgufb�ihl_jyfb"�� Qlh� lZdh_� ^_l_jfbgbjh\Zgguc� \oh^ghc� ihlhd� b gZ� dZdb_� \b^u� hg�ih^jZa^_ey_lky"�� GZ�dZdb_�\b^u�ih^jZa^_ey_lky�klhoZklbq_kdbc�\oh^ghc�ihlhd�lj_[h\Zgbc"�� Qlh�lZdh_�ijhba\hevguc�\oh^ghc�ihlhd�lj_[h\Zgbc"�� Qlh�lZdh_�j_dmjj_glguc�\oh^ghc�ihlhd�lj_[h\Zgbc"�� Qlh�lZdh_�kh\_jr_ggh�kemqZcguc�\oh^ghc�ihlhd�lj_[h\Zgbc"�� Q_f�oZjZdl_jbam_lky�^_l_jfbgbjh\Zgguc�ijhp_kk�h[kem`b\Zgby"

EBL?J:LMJ:� >����������������@ �
L_fZ ���F:JDH<KD:Y�FH>?EV�F:KKH<H=H�H;KEM@B<:GBYP_ev� aZgylby�� ��AgZdhfkl\h� k ihgylb_f� khklhygb_� kbkl_fu� fZkkh\h]h�h[kem`b\Zgby�� � ihgylb_f� fZjdh\kdbo� ijhp_kkh\� fh^_evxfZkkh\h]h�h[kem`b\Zgby���� Ijbh[j_l_gb_� gZ\udh\� hij_^_e_gby� khklhygby� KFH��i_j_oh^Z� KFH� ba� h^gh]h� khklhygby� \ ^jm]h_�� bkihevah\Zgby�fh^_eb�jh`^_gby�b ]b[_eb����������������



Hkgh\gu_�iheh`_gbyFgh]hqbke_ggu_� ijbf_ju� ihdZau\Zxl�� � dh]^Z� khklhygb_� g_dhlhjhc� kbkl_fu�hibku\Z_lky� h^ghc� beb� g_kdhevdbfb� \_ebqbgZfb�� aZ\bkysbfb� hl� \j_f_gb� lZdbf�h[jZahf��qlh��ohly�oZjZdl_j�wlhc�aZ\bkbfhklb�g_\hafh`gh�lhqgh�ij_^\b^_lv��hgZ�l_f�g_�f_g__�ih^qbg_gZ�klZlbklbq_kdbf� aZdhgZf��iha\heyxsbf�hij_^_eblv�\_jhylghklb�jZaebqguo� \hafh`guo� agZq_gbc� jZkkfZljb\Z_fuo� \_ebqbg�� Qbkeh� \hafh`guo�khklhygbc� kbkl_fu� fh`_l� [ulv� dhg_qguf� beb� [_kdhg_qguf�� wlb� khklhygby�h[hagZqZxl�ihjy^dh\uf�ghf_jhf��lh�_klv�^ey�dhgdj_lghc�kbkl_fu�jZkkfZljb\Zxlky�khklhygby� ������� � 66 Q6 �H^gbf� ba� iZjZf_ljh\� \_jhylghklgh]h� ijhp_kkZ� KFH� y\ey_lky�\j_fy��dhlhjh_�baf_gy_lky�^bkdj_lguf�h[jZahf��Ih^h[guc�kemqZc�bf__l�f_klh��dh]^Z�kljmdlmjZ� kbkl_fu� lZdh\Z�� qlh� __ khklhygby� baf_gyxlky� lhevdh� \ aZjZg__�hij_^_e_ggu_� fhf_glu� \j_f_gb� beb� ^ey� hibkZgby� ijhp_kkZ� ^hklZlhqgh� agZlv�khklhygb_� kbkl_fu� \ hl^_evgu_� fhf_glu� \j_f_gb�� Wlb� fhf_glu� fh`gh�ijhgmf_jh\Zlv�b ]h\hjblv�h khklhygbb L6 ' \ fhf_gl�L��?keb�i_j_oh^ ba�khklhygby� L6\ ��L6 aZ\bkbl� lhevdh� hl� wlbo� khklhygbc�� lh� lZdZy� ihke_^h\Zl_evghklv� khklhygbc� \h�\j_f_gb�[m^_l�fZjdh\kdbf�ijhp_kkhf ^ihke_^h\Zl_evghklvx��p_ivx`��l�_��fZjdh\kdbc�ijhp_kk�hij_^_ey_lky�dZd�lZdhc�ijhp_kk��[m^ms__�khklhygb_�dhlhjh]h� hij_^_ey_lky�lhevdh�gZklhysbf�khklhygb_f�b g_�aZ\bkbl�hl�ij_^u^ms_]h�khklhygby�DZ`^hc� iZj_� khklhygbc� �L6 � M6 fh`gh� ihklZ\blv� \ khhl\_lkl\b_� mkeh\gmx�\_jhylghklv� LMS lh]h�� qlh� kbkl_fZ� gZoh^blky� \ khklhygbb� M \ fhf_gl� WW '� ijb�mkeh\bb��qlh�\ fhf_gl� W hgZ�gZoh^beZkv�\ khklhygbb� L �Kbkl_fu�fZkkh\h]h�h[kem`b\Zgby�hlghkylky�d fZjdh\kdbf�kbkl_fZf��_keb�hgbhibku\Zxlky k�ihfhsvx ^bkdj_lguo fZjdh\kdbo ijhp_kkh\��DZd�m`_�mdZau\Zehkv\ i_j\hf aZgylbb��ijhkl_crb_�KFH�kh^_j`Zl�^\Z�hkgh\guo�[ehdZ��[ehd�hq_j_^b�b[ehd�h[kem`b\Zgby��dZ`^uc�ba�dhlhjuo ih^qbgy_lky� k\hbf�aZdhgZf��>ey�lh]h��qlh[u�kbkl_fZ�hklZ\ZeZkv�fZjdh\kdhc��^bkpbiebgZ�hq_j_^b�b aZdhg�h[kem`b\Zgby�^he`gu�[ulv ih^qbg_gu�hij_^_e_gguf�mkeh\byf�FZjdh\kdZy�fh^_ev�kbkl_fu�fZkkh\h]h�h[kem`b\Zgby�\dexqZ_l�\ k_[y��x Hij_^_e_gb_�fgh`_kl\Z�khklhygbc�kbkl_fu�xHij_^_e_gb_�hi_jZpbc��khhl\_lkl\mxsbo�khklhygbx�kbkl_fu�xHij_^_e_gb_�i_j_oh^h\�ijb�hdhgqZgbb�hi_jZpbb�



x<uqbke_gb_�bgl_gkb\ghkl_c�i_j_oh^Z�fZjdh\kdh]h�ijhp_kkZ�xAZ^Zgb_ gZqZevgh]h�jZkij_^_e_gby�JZkkfhljbf�g_dhlhjmx�kbkl_fm��oZjZdl_jbamxsmxky�kh[ulb_f� 6 b khklhysmx�ba�kh[ulbc� �$6 %6 �� &6 �� '6 �� '&%$ 66666 ��� ��dhlhjZy�ij_^klZ\e_gZ�gZ�jbk�����IhegZy�kbkl_fZ�kh[ulbc� '&%$ 6666 ��� ij_^klZ\ey_l�lZdb_�kh[ulby��qlh�kh[ulb_� 6 ijhbahc^_l��_keb� ijhbahc^_l� h^gh� ba� wlbo� kh[ulbc��GZ� jbk�� �Z b� �[ ihdZaZgZ� kblmZpby� dh]^Z� \fhf_gl� \j_f_gb� W khklhygb_� kbkl_fu� Q�� dhlhjh_� hklZg_lky� \ fhf_gl� \j_f_gb� W�'Wlhevdh�\ lhf�kemqZ_��_keb�\ kbkl_fm�g_�ihklmibl�b g_�\uc^_l�gb h^gh]h�lj_[h\Zgby��beb��_keb�ihklmibl�b \uc^_l�ih�h^ghfm�lj_[h\Zgbx��Kh[ulb_� &6 �jbk���\��aZdexqZ_lky�\ lhf�� qlh� \ fhf_gl� \j_f_gb� W khklhygb_� kbkl_fu� [ueh� Q���� gh� aZ� \j_fy� 'W h^gh�lj_[h\Zgb_�ihklmibeh��gh�gb h^gh�g_�\ureh��Kh[ulb_� '6 �jbk���]��khklhbl�\ lhf��qlh�\fhf_gl�\j_f_gb�W khklhygb_�kbkl_fu�[ueh�Q����aZ�\j_fy�'W h^gh�lj_[h\Zgb_�\ureh�ba�kbkl_fu�b gb�h^gh]h�g_�\hreh�<_jhylghklb�JV$��3V%� 3V&��3V> khhl\_lkl\_ggh�kh[ulbc� '&%$ 6666 ��� \ujZ`Zxlky�khhlghr_gbyfb 3 3 W 3 W * W 3 W W W3 3 W 3 W * W 3 W W W3 3 W 3 W * W 3 W W W3 3 W 3 W * W 3 W
V LQ LQ Q Q
V LQ LQ Q Q
V LQ R LQ Q Q
V LQ LQ

$
%
&
>

 | � � | | � |� � �
� �

� � � � � � � �� �� ��� � � � � � � � �� � � � � � � � � ��� � � � � � �

� �
� �

� � � �
� � � �

� �
�

' ' ' '' ' ' '' ' ' '' '
O PO PO P�� �� ��� � �� � �O PQ QW W' '

���
< wlbo� mjZ\g_gbyo� bg^_dku� ijb� O b P ihdZau\Zxl�� qlh� \ h[s_f� kemqZ_�iZjZf_lju�O b P aZ\bkyl�hl�khklhygby�kbkl_fu�LZd�dZd� '&%$ 66666 ��� ��lh�3LQ��W�'W � JV$�3V%�3V&�3V>b ke_^h\Zl_evgh3 W W 3 W W W 3 W W W3 W W W 3 W W WLQ LQ Q Q LQ Q Q

LQ Q Q LQ Q Q
� � � �� �� � � �� � � � � �� � ��  � � � �� � � �� � � �

' ' ' ' '' ' ' '� �� �� � � �
O P O PO P O P ���

?keb�'Wo���lh�ihemqbf�^bnn_j_gpbZevgh_�mjZ\g_gb_��hibku\Zxs__�ijhp_kku�jh`^_gby�b ]b[_eb G3GW 3 W 3 W 3 WLQ Q L Q Q LQ L QQ Q � � �� �� �O O P P� �� �� � � � � � � � ���
ijb�gZqZevguo�mkeh\byo3LQ��� ���Q ������}�L���L���}� ���



3LL��� ��MjZ\g_ggb_�����kijZ\_^eb\h�^ey�Q ������}��?keb�^ey�Q ��kqblZlv��qlh�OQ�� O��{��b P�{���lh�wlh�mjZ\g_gb_�ij_h[jZam_lky�d \b^mG3GW 3 W 3L L L� � � � � � �O P� � � ��Z�
���������W ���������������������������������������������� W W W W�'Wkhklhygb_�L bgl_j\Ze�>��W@ khklhygb_�Q bgl_j\Ze�>W�W�'W@ khklhygb_�Q

Z� ���

W ���������������������������������������������� W W ������������������W W�'Wkhklhygb_�L bgl_j\Ze�>��W@ khklhygb_�Q bgl_j\Ze�>W�W�'W@ khklhygb_�Q
[� �

���������W ���������������������������������������������� W W����������������������������������������������W W�'W�khklhygb_�L bgl_j\Ze�>��W@ khklhygb_ Q����bgl_j\Ze�>W�W�'W@ khklhygb_�Q
�\�

����������W ���������������������������������������������� W W W W�'W



khklhygb_�L bgl_j\Ze�>��W@ khklhygb_�Q�� bgl_j\Ze�>W�W�'W@ khklhygb_�Q
]� �Jbk����Kh[ulb_�V V:�V<�VK�V>��khklZ\eyxsb_�kh[ulby�V��Z� V:��[�V<��\�VK��]� V>�MjZ\g_gb_�����gZau\Z_lky�fh^_evx�ijhp_kkh\�jh`^_gby�b ]b[_eb�?keb�ijbgylv��qlh�\ fhf_gl�\j_f_gb�W � khklhygb_�kbkl_fu�jZ\gh�gmex�b PQ{�^ey�Q ������}� lh�ba�fh^_eb�����ihemqZ_lky�fh^_ev�qbklh]h�jh`^_gby�ijb�mkeh\bb��qlhO��{� G3GW 3 WG3GW 3 W 3 W QQ Q Q Q Q

� � �
� � � �

 �
 �  

­®°°°̄° � �
O

O O
� ��
� � � �� � �Κ ���

J��� ���JQ��� ���Q ����}J_r_gb_� kbkl_fu� ^bnn_j_gpbZevguo� mjZ\g_gbc� ���� \ y\ghf� \b^_� ^Z_l�baf_g_gb_�\_jhylghklb�khklhygby�3Q�W��\h�\j_f_gb
3 W W HQQ

Q W� � � � � � � �O O�

?keb�ijbgylv��qlh�\ fhf_gl�\j_f_gb� W ���khklhygb_�kbkl_fu�[m^_l�jZ\gh� 6 bOQ{��^ey�Q ��������}��lh�ba�fh^_eb�����ihemqZ_lky�fh^_ev�qbklhc�]b[_eb�G3GW 3 WG3GW 3 W 3 W QQ Q Q Q Q

� � �
� � � �

 
 � �  

­®°°°̄° � �
P
P P

� �
� � � �� � � ���

JQ��� ���Q ������}�V���V���}��3V��� ��QZklguf� kemqZ_f�h[s_c�fh^_eb�jh`^_gby�b kf_jlb� ���� y\ey_lky�fh^_ev�ijb�W � ��Q � ��iZjZf_lju� O b P � FRQVW�� Wlhl� kemqZc� khhl\_lkl\m_l� hq_j_^b� k h^gbf�deb_glhf�� imZkkhgh\kdbf� \oh^guf� ihlhdhf� b wdkihg_gpbZevguf� \j_f_g_f�h[kem`b\Zgby�� MjZ\g_gby� fh^_eb� ���� fh`gh� aZibkZlv� \ \b^_�� hklZ\b\� ebrv� h^bg�bg^_dk G3GW 3 W 3 WG3GW 3 W 3 W 3 W QQ Q Q Q

� � �
� � � �

 � �
 � � �  

­®°°°̄° � �
O P

O O P P
� � � �
� � � � � � � �� � �Κ ���



WlZ� kbkl_fZ� ^bnn_j_gpbZevguo� mjZ\g_gbc� hibku\Z_l�baf_g_gb_� \h� \j_f_gb�\_jhylghkl_c� khklhygby� 3Q�W��� Q ������}�� dhlhju_� gZau\Zxlky� g_mklZgh\b\rbfbky�\_jhylghklyfb�khklhygby��J_r_gb_�wlhc�kbkl_fu�mjZ\g_gbc�koh^blky�d klZlbklbq_kdb�klZpbhgZjghfm�ijhp_kkm 3 3 W QQ W Q  ofOLP � �� � �� �Κ

lhevdh�ijb�mkeh\bb�O�P���Bglmblb\gh�wlh�ihgylgh��ihkdhevdm�klZlbklbq_kdZy�klZpbhgZjghklv�gZklmiZ_l�lhevdh� lh]^Z�� dh]^Z� kj_^gbc� bgl_j\Ze� ��O f_`^m� ihy\e_gbyfb� gh\uo� lj_[h\Zgbc�f_gvr_�kj_^g_]h�bgl_j\ZeZ���P h[kem`b\Zgby�Khklhygb_�KFH�m^h[gh�bah[jZ`Zlv�k ihfhsvx�]jZnh\�
Ijbf_ju�j_r_gby�aZ^ZqIjbf_j ����� Ihkljhblv� ]jZn� khklhygbc� ke_^mxs_]h� kemqZcgh]h� ijhp_kkZ��mkljhckl\h 6 khklhbl�ba�^\mo�maeh\��dZ`^uc�ba�dhlhjuo�\ kemqZcguc�fhf_gl�fh`_l�\uclb� ba� kljhy�� ihke_� q_]h� f]gh\_ggh� gZqbgZ_lky� j_fhgl� maeZ�� ijh^he`Zxsbcky�aZjZg__�g_ba\_klgh_�kemqZcgh_�\j_fy��jbk����

Jbk���=jZn�khklhygbc mkljhckl\Z 6�<hafh`gu_� khklhygby� kbkl_fu�� �6 � h[Z� maeZ� bkijZ\gu�� �6 � i_j\uc� ma_e�j_fhglbjm_lky��\lhjhc�bkijZ\_g�� �6 � \lhjhc�ma_e�j_fhglbjm_lky��i_j\uc�bkijZ\_g��
�6 � h[Z�maeZ�j_fhglbjmxlky�Klj_edZ��gZijZ\e_ggZy�ba� �6 \ �6 ��hagZqZ_l�i_j_oh^� kbkl_fu�\ fhf_gl�hldZaZ�i_j\h]h�maeZ�ba� �6 \ �6 ��ba� �6 \ �6 � i_j_oh^�\ fhf_gl�hdhgqZgby�j_fhglZ�wlh]h�maeZ�

�6

�6
�6�6 ��O ��O

��O ��O
��O

��O ��O

��O



GZ�]jZn_�hlkmlkl\mxl�klj_edb�ba� �6 \ �6 b ba� �6 \ �6 ��Wlh�h[tykgy_lky�l_f��qlh\uoh^u� maeh\� ba� kljhy� ij_^iheZ]Zxlky� g_aZ\bkbfufb� ^jm]� hl� ^jm]Z� b�� gZijbf_j��\_jhylghklyfb� h^gh\j_f_ggh]h� \uoh^Z� ba� kljhy� ^\mo� maeh\� � �6 \ �6 �� bh^gh\j_f_ggh]h�hdhgqZgby�j_fhglZ�^\mo�maeh\�ba� �6 \ �6 fh`gh�ij_g_[j_qv��� GZclb�ij_^_evgu_�\_jhylghklb�^ey�kbkl_fu� 6 ijb�
��O  �� ��O  �� ��O  �� ��O  ��
��O  �� ��O  �� ��O  �� ��O  ��Kbkl_fZ� Ze]_[jZbq_kdbo� mjZ\g_gbc�� hibku\Zxsbo� klZpbhgZjguc� j_`bf� ^ey�^Zgghc� kbkl_fu� aZibku\Z_lky� ba� ^bnn_j_gpbZevguo� mjZ\g_gbc� Dhefh]hjh\Z�^ey�\_jhylghkl_c�khklhygbc�
GWG3�  � ��O �3 �� ��O �3 � � ��O � ��O � �3
GWG3�  � ��O �3 ��� ��O �3 � � ��O � ��O � �3
GWG3�  � ��O �3 �� ��O �3 � � ��O �� ��O � �3
GWG3�  �� ��O �3 �� ��O �3 � � ��O �� ��O � �3 �
< e_\hc�qZklb�dZ`^h]h�ba� wlbo�mjZ\g_gbc� klhbl�ijhba\h^gZy�\_jhylghklb� L�]h�khklhygby��< ijZ\hc�qZklb�± kmffZ�ijhba\_^_gbc�\_jhylghkl_c�\k_o�khklhygbc��ba� dhlhjuo� b^ml� klj_edb� \ ^Zggh_� khklhygb_�� gZ� bgl_gkb\ghklb�khhl\_lkl\mxsbo� ihlhdh\� kh[ulbc�� fbgmk� kmffZjgZy� bgl_gkb\ghklv \k_o�ihlhdh\��\u\h^ysbo�kbkl_fm�ba�^Zggh]h�khklhygby��mfgh`_ggZy�gZ�\_jhylghklv�^Zggh]h� �L�]h� khklhygby��� LZdbf� h[jZahf�� ^ey� klZpbhgZjgh]h� j_`bfZ� kbkl_fZ�mjZ\g_gbc�aZibku\Z_lky�\ \b^_� �3  �� �3 ��� �3� �3  � �3 ��� �3� �3  �� �3 ��� �3

�3 �� �3 �� �3 �� �3  ���A^_kv�\f_klh�h^gh]h�mjZ\g_gby�aZibkZgh�ghjfbjh\hqgh_�mkeh\b_��¦ L3  ��J_r_gb_� kbkl_fu ^Z_l� mkeh\b_� �3  ����� �3  ����� � �3  ������ �3  ������ l�_�� \ij_^_evghf�klZpbhgZjghf�j_`bf_�kbkl_fZ�6 \ kj_^g_f ����\j_f_gb�[m^_l�gZoh^blvky�



\ khklhygbb� �6 �h[Z� maeZ� bkijZ\gu��� ���� � \ khklhygbb� �6 �i_j\uc� ma_e�j_fhglbjm_lky��\lhjhc�jZ[hlZ_l�������� \ khklhygbb� �6 �\lhjhc�ma_e�j_fhglbjm_lky��i_j\uc�jZ[hlZ_l�������� \ khklhygbb� �6 �h[Z�maeZ�j_fhglbjmxlky����� GZclb� kj_^gbc� qbkluc� ^hoh^� hl� wdkiemZlZpbb� \ klZpbhgZjghf� j_`bf_�kbkl_fu�6��_keb�ba\_klgh��qlh�\ _^bgbpm�\j_f_gb�bkijZ\gZy�jZ[hlZ�i_j\h]h�b \lhjh]h�maeh\�ijbghkbl�^hoh^� khhl\_lkl\_ggh� \ ���b ��^_g�� _^��� Z bo� j_fhgl� lj_[m_l� aZljZl�khhl\_lkl\_ggh�\ ��b ��^_g��_^��Hp_gblv� wdhghfbq_kdmx� wnn_dlb\ghklv�bf_xs_cky�\hafh`ghklb� mf_gvr_gby� \^\h_� kj_^g_]h� j_fhglZ� dZ`^h]h�ba� ^\mo� maeh\�� _keb�ijb�wlhf�ijb^_lky�\^\h_�m\_ebqblv�aZljZlu�gZ�j_fhgl�dZ`^h]h�maeZ��\ _^bgbpm�\j_f_gb���< kj_^g_f�i_j\uc�ma_e�bkijZ\gh�jZ[hlZ_l�^hex�\j_f_gb�jZ\gmx� �3 � �3  ������������ �������Z \lhjhc� �3 � �3  ����������� ������< lh�`_ \j_fy�i_j\uc�ma_e�gZoh^blky�\j_fhgl_�\ kj_^g_f�^hex�\j_f_gb��jZ\gmx� �3 � �3  ������������ �������Z \lhjhc�ma_e�� �3�� �3  � ����� ������  � ����� Ihwlhfm� kj_^gbc� qbkluc� ^hoh^� \ _^bgbpm� \j_f_gb� hl�wdkiemZlZpbb�kbkl_fu��l�_��jZaghklv�f_`^m�^hoh^Zfb�b aZljZlZfb��jZ\_g'  �����
��������
��± ����
��± ���
�� ������Mf_gvr_gb_�\^\h_�kj_^g_]h�\j_f_gb�j_fhglZ�dZ`^h]h�ba�maeh\�\ khhl\_lkl\bb�k
OV � [m^_l� hagZqZlv� m\_ebq_gb_� \^\h_� bgl_gkb\ghkl_c� ©hdhgqZgby� j_fhglh\ª�

dZ`^h]h�maeZ��l�_��l_i_jv� ��O  ��� ��O  ��� ��O  ��� ��O  ��b kbkl_fZ�ebg_cguo�Ze]_[jZbq_kdbo�mjZ\g_gbc��hibku\ZxsZy�klZpbhgZjguc�j_`bf�kbkl_fu� �6 \f_kl_�k ghjfbjh\hqguf�mkeh\b_f�ijbf_l�\b^�� �3  �� �3 ��� �3� �3  � �3 ��� �3� �3  �� �3 ��� �3
�3 �� �3 �� �3 �� �3  ���j_r_gb_�dhlhjhc�^Z_l�� �3  ����� �3  ������ �3  ����� �3  ������Mqblu\Zy��qlh� �3 �� �3  ������ �3 �� �3  ������� �3 �� �3  ������ �3 �� �3  �������Z aZljZlugZ� j_fhgl� i_j\h]h� b \lhjh]h� maeZ� khklZ\eyxl� l_i_jv� khhl\_lkl\_ggh� �� b �� ^g�� _^���\uqbkebf�kj_^gbc�^hoh^�\ _^bgbpm�\j_f_gb�
�'  ����
��� �����
��± ���
��± ����
�� �����



LZd�dZd� �' !' ijbf_jgh�gZ������lh�wdhghfbq_kdZy�p_e_khh[jZaghklv�mkdhj_gby�j_fhglZ�maeh\�hq_\b^gZIjbf_j������Imklv�bf_xlky���dhgdmjbjmxsbo�ij_^f_lZ�ihlj_[e_gby��ijh^mdlZ��
�6 �� �6 b �6 ��K p_evx�hij_^_e_gby�kijhkZ�gZ�wlb�ijh^mdlu�ijhba\h^blky�im[ebqguc�hijhk�� KgZqZeZ� deb_glh\� hijZrb\Zxl� h lhf�� dZdbf� ba� ijh^mdlh\� �6 �� �6 b �6 hgb�ihevamxlky�� ij_^iheh`bf� qlh� ijb� wlhf� \uykgbeZkv� ke_^mxsZy� ^hey� �qZklhlZ��deb_glh\��ihevamxsboky�khhl\_lkl\_ggh�dZ`^uf�ba�ijh^mdlh\� �3 ���� ������ �3 ���� ��������
�3 ���� ������Q_j_a�f_kyp�deb_glh\��ihevah\Z\rboky�ijh^mdlhf� �6 ��kijZrb\Zxl�h lhf��ijh^he`Zxl�eb�hgb�ihevah\Zlvky�ijh^mdlhf� �6 beb�i_j_reb�d �6 beb� �6 ��imklv�ijb�wlhf� ihemqbebkv� ke_^mxsb_� qZklhlu�� dhlhju_� fu� ijbgbfZ_f� aZ� ijb[eb`_ggu_�agZq_gby� \_jhylghkl_c� i_j_oh^Z�� ��3 ����  � ����� ��3 ����  � ����� ��3 ����  � ��� :gZeh]bqgh�ihklmiZxl�k deb_glZfb��dhlhju_�ihevah\Zebkv�ijh^mdlhf� �6 b �6 ��imklv ��3 ���� ������
��3 ���� ������ ��3 ���� ������ ��3 ���� ������ ��3 ���� ������ ��3 ���� �����BlZd�� ij_^iheZ]Zy�� qlh� ih\_^_gb_� deb_glmju� g_� f_gy_lky� ih� \j_f_gb�� bf__f�klZpbhgZjgmx�p_iv�FZjdh\Z�k fZljbp_c�i_j_oh^Z�

)  � ¸̧̧¹
·

¨̈̈©
§

��������� ��������� ������� ���
=jZn�i_j_oh^h\�ij_^klZ\e_g�gZ�jbk����Q_j_a�f_kyp�ihke_�hijhkZ�jZkij_^_e_gb_�deb_glh\�[m^_l�ke_^mxsbf�� �3 ���� �3 ���� �3 ����� ��������������)  ��������������������Q_j_a� q_luj_� f_kypZ�� _keb� hijhku� ijb\h^yl� dZ`^uc� jZa� d j_amevlZlm �����ihemqblky� �3 ���� �3 ���� �3 ����� �������������� �)  �����������������������<_jhylghklb� Q3 �L��� Q  � ������� klj_fylky� d ij_^_em� ijb� L �o� f � Wlb� ij_^_eug_aZ\bkbfu�hl Q3 �����Q  ��������b jZ\gu�
� �3 �f �� �3 �f �� �3 �f ��� � ¹̧·©̈§ ���������� �
?keb� [u� fZljbpZ� i_j_oh^Z� baf_gyeZkv� hl� hijhkZ� d hijhkm�� lh� j_amevlZlu�hijhkh\�hibku\Zebkv�[u g_h^ghjh^ghc�p_ivx�FZjdh\Z�



Jbk����=jZn�i_j_oh^Z�ijh^mdlh\�iblZgby�AZ^Zqb��� Ihkljhblv� ]jZn� khklhygbc� ke_^mxs_]h� kemqZcgh]h� ijhp_kkZ�� kbkl_fZ�khklhbl� ba� ^\mo� Z\lhfZlh\� ih� ijh^Z`_� ]Zabjh\Zgghc� \h^u�� dZ`^uc� ba� dhlhjuo� \kemqZcguc�fhf_gl�\j_f_gb�fh`_l�[ulv�eb[h�aZgyluf��eb[h�k\h[h^guf���� Ihkljhblv� ]jZn� khklhygbc� kbkl_fu� 6�� ij_^klZ\eyxs_c� we_dljbq_kdmx�eZfihqdm�� dhlhjZy� \ kemqZcguc� fhf_gl� \j_f_gb� fh`_l� [ulv� eb[h� \dexq_gZ�� eb[h�\udexq_gZ��eb[h�\u\_^_gZ�ba�kljhy���� GZclb�ij_^_evgu_�\_jhylghklb�^ey�kbkl_f�6��]jZn�dhlhjuo�bah[jZ`_g�gZ�jbk���Z b���[ khhl\_lkl\_ggh�

Z� [�Jbk�����=jZnu�khklhygbc kbkl_f�6�

���
���

���

���

��� ���

�6

�6 �6

�6

�6
�6�6 �

��
��

� � �
� ��6 �6 �6



Dhgljhevgu_�\hijhku�� Q_f� oZjZdl_jbam_lky� khklhygb_� KFH"� Fh`_l� eb� [ulv� qbkeh� khklhygbc[_kdhg_qguf"�� >Zcl_�hij_^_e_gb_�fZjdh\kdh]h�ijhp_kkZ��� DZdhc�ijhp_kk�gZau\Zxl�klZlbklbq_kdb�klZpbhgZjguf"�� Qlh�lZdh_�bgl_gkb\ghklv�\oh^gh]h�ihlhdZ�O"�� DZdhc�nbabq_kdbc�kfuke�bf_xl�\_jhylghklb�khklhygbc"�� Qlh�ij_^klZ\ey_l�kh[hc�fh^_ev�jh`^_gby�b fh^_ev�]b[_eb"Ebl_jZlmjZ� >����������������@�
L_fZ ���J:KQ?L�HI?J:PBHGGUO�IHD:A:L?E?C�KFHP_ev�aZgylby�����AgZdhfkl\h�k hkgh\gufb�hi_jZpbhggufb�ihdZaZl_eyfbKFH�b f_lh^bdhc�bo�jZkq_lZ����Ijbh[j_l_gb_�gZ\udh\�jZkq_lZ�jZaebqguo�KFH�

Hkgh\gu_�iheh`_gby;hevrbgkl\h�aZ^Zq ^ey�kbkl_f�fZkkh\h]h�h[kem`b\Zgby�\dexqZxl�\ k_[y�wdhghfbq_kdbc�Zki_dl��h[uqgh�klj_fylky�gZclb�fZdkbfZevgh_�beb�fbgbfZevgh_�agZq_gb_�g_dhlhjh]h�djbl_jby��gZijbf_j���nmgdpbb�klhbfhklb��Ijb�j_r_gbbih^h[guo�aZ^Zq�f_lh^Zfb�bkke_^h\Zgby�hi_jZpbc�lZdZy�nmgdpby [u\Z_l�aZ^ZgZ�b __�ij_^iheZ]Z_lky�hilbfbabjh\Zlv�ijb�g_dhlhjuo�h]jZgbq_gbyo��LZd���ijb�bkke_^h\Zgbb�y\e_gbc�fZkkh\h]h�h[kem`b\Zgby�gZoh^yl�mkeh\by�ihemq_gby�fbgbfmfZ�jZkoh^h\�ba�aZ�ijhklhy�ijb[hjh\�b ba^_j`_d�ba�aZ�h`b^Zgby�lj_[h\Zgbc��Ijb�wlhf�ijboh^blkyjZkkqblu\Zlv�kbkl_fm�JZkq_l�KFH�aZdexqZ_lky�\ jZkq_l_��lZd�gZau\Z_fuo��hi_jZpbhgguo�ihdZaZl_e_c��dhlhju_�^ey�jZaebqguo�\b^h\�kbkl_f�ij_^klZ\e_gu�\ lZ[e���>ey�klZpbhgZjguo�KFH�\u^_eyxl�ke_^mxsb_�qbkeh\u_�oZjZdl_jbklbdb�x ljZnbd�bgl_gkb\ghklv�U � hlghr_gb_ bgl_gkb\ghklb�\oh^gh]h�ihlhdZ�dbgl_gkb\ghklb�h[kem`b\Zgby��_keb�U����lh�\k_]^Z�kms_kl\m_l�klZlbklbq_kdh_�klZpbhgZjgh_�khklhygb_��x \_jhylghklv�gZoh`^_gby�\ kbkl_f_�g_�[he__�Q lj_[h\Zgbc� ��Q) �x kj_^g__�qbkeh�lj_[h\Zgbc�\ kbkl_f_�CQ�x kj_^g_�qbkeh�lj_[h\Zgbc�\ hq_j_^b�CP�x \j_fy�h`b^Zgby�\ hq_j_^b�WIx kj_^g__�\j_fy�h`b^Zgby�\ hq_j_^b� IW �x \j_fy�h`b^Zgby�\ kbkl_f_� VW �x kj_^g__�\j_fy�h`b^Zgby�\ kbkl_f_� VW �x dhwnnbpb_glhf�ijhklhy�h[kem`b\Zxs_]h�mkljhckl\Z�d Qj R[QSN �



x <_jhylghklv��qlh�\j_fy�h`b^Zgby�\ hq_j_^b�f_gvr_�WI �� IW) �x <_jhylghklv�kms_kl\h\Zgby�hq_j_^b�3 �x Kj_^g__�qbkeh�lj_[h\Zgbc��g_�gZoh^ysboky�\ kbkl_f_� O �x Kj_^g__�qbkeh�g_aZgyluo�dZgZeh\� 6 �x Dhwnnbpb_gl�ijhklhy�lj_[h\Zgbc� ljijN �x <_jhylghklv�hldZaZ�hq_j_^ghfm�lj_[h\Zgbx�\ h[kem`b\Zgbb�9 �x Dhwnnbpb_gl�aZgylhklb�h[hjm^h\Zgby h[aZgN �x <_jhylghklv�lh]h��qlh�ihklmib\r__�lj_[h\Zgb_�ihemqbl�hldZa��l�_��g_�[m^_l�ijbgylh�gZ�h[kem`b\Zgb_ 0/3 � �x <_jhylghklv�lh]h��qlh�\k_�ZiiZjZlu�[m^ml� aZgylu� �\_jhylghklv�h[jZah\Zgby�hq_j_^b��I � LZ[ebpZ��Hi_jZpbhggu_�ihdZaZl_eb�^ey�jZaebqguo�lbih\�kbkl_f�fZkkh\h]h�h[kem`b\ZgbyH[hagZq_gb_ U Q3 >j�i_j_f_ggu_
Q )� IW �

�
_�_�_____ _�___ 700 POf POU  

��� QQ � U
��� UU � QQ3 �

Κ������ Qbeb ��� U� 3 ��� QQ 33 U ����� Κ Q
�� �� ��  QQ) U � �UU � �Q

���� ��
UPU ��� �  

IW
I
H
W)

�
_�_�_____ _�___ 7'0POf POU  � �  �� ���� �UUUQ

����� �UUUU ��� 
�

�
_�_�_____ _�___ 7*0POf
� � �  ��� ���� �� UOUU W>Q

�� UU�
���� �� UOU ��� W> �Ijb W>  ���

 �� ���� �UUUQ
����� �UUUU ��� Ijb� W>  ��P

�



�� UU�Q
 �� ����

����
UPOU

UU� ��
_�_�_____ _�___ 700

QPOf
�

�
�� �

� Q
H3

Q
Q

POPO �
 

 � PO Q
����� WHWQ PPO �� 

�
�

_�_�_____ _�___
f71 00 PO POU  ���� ��� QQ 3Q13 U������ 1Q Κ 

1Q
3Q113 QQ �����
���� � �

Κ � U

¦f �� 
�

� ��� �� �
Q

QQ11
3 U

Q1O � 

O
31 Q1Q31

Q3Q
Q

QQ Q

� 
 �� � 

  ¦¦
f
 

f
 

�
���� ����

�
��

�

U
U

�

�
_�_�_____ ____ 7 /00 POf POU  ����� /QQ33 Q

Q �d U
��� �� /Q//33 Q

Q
Q t �U

beb ���� /Q3Q3 QQ dd �U
/Q3/3 QQ t � ��U �
¦� ��

  
�
�

�

�����
� /

Q
Q/ Q//

3
UUU

� ¦f   �Q QQ3Q
 �� V/P U� P ��

���

����

���

//3
H
W)

/
/W/

I
I

UU
UP

�
�

� 
��

�
_�_�_____ ____ 71 /00 PO POU  QQ D33 � 

¦ � 1
Q QD3
�

� � � Q1O � ¦ ��  /
Q Q V/PQ3Q �

�



���
_�_�_____ ____ +/00 POf POU  

������ ��� /Q Q33 QQ
Κ  U

������ ��/Q 3Q3 QQ
Κ  �U

¦  /
Q

QQ3
�

� ��
� U

¦  
  

/
Q

Q
/
/

Q
/

39

� ��
��U

U ¦   /
Q Q3Q � �

� � �� ���� 3Q Q/
Q U¦ � 

�

���
_�_�_____ ____ +00 POf f �

������� � �����
��

���
Κ 



�  
��

�

QH
HQ

W3
W

QWQ
Q

PU
PU
UU � HQ3 QQ �� U� H3�

� ����� WHWQ PU �� �

���
_�_�_____ ____ \+/00POf POU  

°°°¯
°°°®
­

�dd
�d

 � 0/Q/ // 3 /Q3Q3 Q/Q

Q

Q ��
����

�
�
U

U

°°°¯
°°°®
­

�dd
�d

 � 0/Q/ 3// 3 /Q3Q3 Q/Q

Q

Q ��
����

��
�
U

U

°°°¯
°°°®
­

�dd
�d

 � 0/Q/ //
/Q_keb

3 Q/QP �� �
���
U

� ¦� Q/
Q Q3 U�

�
� ����


�� � Q
// UU ¹̧·©̈§ �

�

»»¼º««¬ª ¹̧·©̈§� ���
 0/U �
0/00/ //33 ��  U� �

/
/
3I

0
/

U
U
�

� �
�

��� 

�



P 6 IW VW ijN S
 � ����� UUP UU �  QQ�

�  � UUO �� �
IW

PU ��  VV WW
 � UP � ��VW

P�� IW
  �j 3N � U� �  �  �� 3S

U 
�� � ����� UUP � IW � � �

�� � ����� �� UOUO �� WI >W �Ijb� W>  ��P
 �

� ����
���� ���

UP
OU

OIW
UUO � �� �

P�� IV WW � �

�� � � � � �

�  P¦  � 1
Q Q3Q� ���¦ �� 1

Q
QQ1Q31 �� ��� �� U

IWQ1
31

��
���� �� 
 ��� 

O UU

�  IW ¦ �� 1
Q Q3QQ1 � ����� �O

»¼º«¬ª ��� UUP ���
�31

� �� Q1QWV O
»¼º«¬ª �� UOP ��� 31
� �� 33 � 



� ¦�  � Q
/Q Q3/QP � ��

 ¹̧·©̈§ � �
��

�
�� 3///

/ UU
�� ¹̧·©̈§ � // 3/UU

¦  � /
Q Q3Q/V � ��

 �� Q/P U� 0 ������
�

3///
PW

/I
UP UO � 

  � � S  ¦f   /Q Q3
¹̧·©̈§ �//3 UU��

�
�

� ¦� � 1
/Q Q3/QP � �� ¦ � /

Q Q3Q/V � ��
��

��
V/P

Q1PW I
� 

 � 
O

O � �1PN lj�ii  

/V
N h[QS  

¦   1
/Q Q33 ¦� � �
�� /

Q Q3

���� Q/V � � � /VN h[ij  
/QN h[aZg 
�

���� � � � � �



��� 
��� �/
3P /U� 

@��
�����>

�
�

�
�

�
���

0
0

/0 /0/ U
UU

¦� � �
� ��/

Q
Q3Q Q/V U � � � �

Ijbf_ju�j_r_gby�aZ^ZqIjbf_j� ����Ba\_klgh�� qlh� aZy\db� gZ� l_e_nhggu_� i_j_]h\hju \� l_e_nhgghf�Zl_ev_� ihklmiZxl� k bgl_gkb\ghklvx� O�� jZ\ghc� ��� aZy\hd� \ qZk�� Z kj_^gyy�ijh^he`bl_evghklv�jZa]h\hjZ�ih�l_e_nhgm� h[W  ���fbg����Hij_^_eblv�ihdZaZl_eb�wnn_dlb\ghklb�jZ[hlu�KFH��l_e_nhgghc�k\yab��ijb�gZebqbb�h^gh]h�l_e_nhggh]h�ghf_jZ�J_r_gb_Bf__f�O  �������q��
h[W  ���fbg�x Bgl_gkb\ghklv�ihlhdZ h[kem`b\Zgby� h[W� P �����   ���fbg� ������q��x Hlghkbl_evgZy�ijhimkdgZy�kihkh[ghklv�KFH�����������  � � PO P4 �l�_�� \ kj_^g_f� lhevdh� ���� ihklmiZxsbo� aZy\hd� hkms_kl\ey_l� i_j_]h\hju� ih�l_e_nhgm�x <_jhylghklv�hldZaZ�\ h[kem`b\Zgbb�khklZ\bl�



���� � PO Ohld3 �x :[khexlgZy�ijhimkdgZy�kihkh[ghklv�KFH�����������  
  4$ O �l�_��\ kj_^g_f�\ qZk�[m^ml�h[kem`_gu������aZy\hd�gZ�i_j_]h\hju��Hq_\b^gh��qlh�ijb� gZebqbb lhevdh� h^gh]h� l_e_nhggh]h� ghf_jZ� KFH� [m^_l� iehoh� kijZ\eylvky� kihlhdhf�aZy\hd����Hij_^_eblv�hilbfZevgh_�qbkeh�l_e_nhgguo�ZiiZjZlh\�\ l_e_nhgghf Zl_ev_��_keb�mkeh\b_f�hilbfZevghklb�kqblZlv�m^h\e_l\hj_gb_�\ kj_^g_f�ba�dZ`^uo�����aZy\hd�g_�f_g__����aZy\hd�gZ�i_j_]h\hju��x Bgl_gkb\ghklv gZ]jmadb�dZgZeh\�± ljZnbd�bgl_gkb\ghklv������    POU �l�_�� aZ� \j_fy� kj_^g_]h� �ih� ijh^he`bl_evghklb�� l_e_nhggh]h� jZa]h\hjZ� h[W  � ��fbg�ihklmiZ_l�\ kj_^g_f���aZy\db�gZ�i_j_]h\hju�;m^_f�m\_ebqb\Zlv�ihkl_i_ggh�qbkeh�dZgZeh\��l_e_nhgguo�ghf_jh\��Q ������«��b hij_^_eylv� U �� 4�� $ ^ey� ihemqZ_fhc� Q�dZgZevghc� KFH� oZjZdl_jbklbdb�h[kem`b\Zgby�1� ����� ��
� ������� �¸̧¹·¨̈©§ ���� Q3 QUUU

�������������� ��
� | ¸̧¹·¨̈©§ �� �3

���� 3Q34 Q
hld U� � 

������������������ � | ¸̧¹·¨̈©§� 4
43Q$ Q OUO  ¸̧¹·¨̈©§ � ���

�����������  � $ b l�^�OZjZdl_jbklbdb�k\_^_gu�\ ke_^mxsmx�lZ[ebpm�
Qbkeh�dZgZeh\OZjZdl_jbklbdZ�h[kem`b\Zgby � � � � � �Hlghkbl_evgZy�ijhimkdgZy�kihkh[ghklv�4

���� ���� ���� ���� ��� ����
:[khexlgZy�ijhimkdgZy�kihkh[ghklv�:

���� ���� ���� ���� ���� ����
Ba� mkeh\by� hilbfZevghklb� ���t4 ke_^m_l�� qlh \� l_e_\babhgghf� Zl_ev_�g_h[oh^bfh mklZgh\blv���l_e_nhgguo�ghf_jh\��\ wlhf�kemqZ_�4  �������Ijb�wlhf� \ qZk�[m^ml� h[kem`b\Zlvky� \ kj_^g_f� ��� aZy\hd� �:  � ������� Z kj_^g__� qbkeh� aZgyluo�l_e_nhgguo�ghf_jh\��dZgZeh\�P$N  ���



����������   N �
Ijbf_j�����< \uqbkebl_evghf�p_glj_�dhee_dlb\gh]h�ihevah\Zgby�k lj_fy�W<F�ihklmiZxl�aZdZau�hl�ij_^ijbylbc�gZ�\uqbkebl_evgu_�jZ[hlu��?keb�jZ[hlZxl�\k_�ljb�W<F�� lh� \gh\v� ihklmiZxsbc� aZdZa� g_� ijbgbfZ_lky�� b ij_^ijbylb_� \ugm`^_gh�h[jZlblvky� \ ^jm]hc�<P��Kj_^g__� \j_fy� jZ[hlu� k h^gbf� aZdZahf� khklZ\ey_l� ��qZkZ��Bgl_gkb\ghklv�ihlhdZ�aZy\hd���������q��GZclb�ij_^_evgu_�\_jhylghklb�khklhygbc�b ihdZaZl_eb�wnn_dlb\ghklb�jZ[hlu�<P� Ih�mkeh\bx� Q  ����O  ���������q��� h[W  ���fbg�x Bgl_gkb\ghklv�ihlhdZ h[kem`b\Zgby� h[W� P ���� �
x Bgl_gkb\ghklv�gZ]jmadb�W<F�± ljZnbd�bgl_gkb\ghklv� �������� ����   U �x Ij_^_evgu_�\_jhylghklb�

���������������������� ���
�  ¸̧¹·¨̈©§ ��� �3 �� � ���������������  � 3 �

���������������� �
�  ¸̧¹·¨̈©§ 3 �

��������������� �
�  ¸̧¹·¨̈©§ 3 �l�_��\ klZpbhgZjghf�j_`bf_�jZ[hlu�<P�\ kj_^g_f��������\j_f_gb�g_l�gb h^ghc�aZy\db�� ����� �� � bf__lky� h^gZ� aZy\dZ� �aZgylZ� h^gZ�W<F��� ������� � ^\_� aZy\db� �^\_�W<F���������\j_f_gb�± ljb�aZy\db��aZgylu�ljb�W<F��x <_jhylghklv�hldZaZ��dh]^Z�aZgylu�\k_�ljb�W<F��lZdbf�h[jZahf�khklZ\bl������   33hld �x Hlghkbl_evgZy�ijhimkdgZy�kihkh[ghklv�p_gljZ4  ���± ������ �������l�_��\ kj_^g_f�ba�dZ`^uo�����aZy\hd�<P�h[kem`b\Z_l������aZy\hd�x :[khexlgZy�ijhimkdgZy�kihkh[ghklv�p_gljZ��������������  � $l�_��aZ�h^bg�qZk�\ kj_^g_f�h[kem`b\Z_lky�������aZy\db�x Qbkeh�aZgyluo�W<F���������������   N ��l�_�� dZ`^Zy� bo� ��o W<F� aZgylZ� h[kem`b\Zgb_f� aZy\hd� \ kj_^g_f� ebrv� gZ�����������  Ijbf_j� ����< ihjlm�bf__lky�h^bg�ijbqZe�^ey�jZa]jmadb�km^h\��Bgl_gkb\ghklv�ihlhdZ� km^h\� jZ\gZ� ���� �km^h\� \ kmldb��� Kj_^g__� \j_fy� jZa]jmadb� h^gh]h� km^gZ�khklZ\ey_l���kmlhd��Ij_^iheZ]Z_lky��qlh�hq_j_^v�fh`_l�[ulv�g_h]jZgbq_gghc�^ebgu�������GZclb�ihdZaZl_eb� wnn_dlb\ghklb� jZ[hlu�ijbqZeZ�� Z lZd`_� \_jhylghklv� lh]h��qlh�h`b^Zxl�jZa]jmadm�g_�[he__�q_f���km^gZ�



Bf__f �������  �   h[WOPOU ��LZd�dZd� ��U ��lh�hq_j_^v�gZ�jZa]jmadm�g_�fh`_l�[_kdhg_qgh�\hajZklZlv��b ij_^_evgu_�\_jhylghklb�kms_kl\mxl��GZc^_f�bo�x <_jhylghklv�lh]h��qlh�ijbqZe�k\h[h^_g���������  � 3 �Z \_jhylghklv�lh]h��qlh ijbqZe�aZgyl�������  � aZg3 �<_jhylghklb�lh]h��qlh�m ijbqZeZ�gZoh^ylky�������km^gZ��l�_��h`b^Zxl�jZa]jmadb�������km^gZ���jZ\gu�khhl\_lkl\_ggh� � ������������  � 3 � � ������������ ��  � 3 � � ������������� ��  � 3<_jhylghklv�lh]h��qlh�h`b^Zxl�jZa]jmadm�g_�[he__�q_f���km^h\��jZ\gZ������������������������  �� �� 3333 �x Kj_^g__�qbkeh�km^h\��h`b^Zxsbo�jZa]jmadb�khklZ\bl������� ���� ��  � � UUP �Z kj_^g__�\j_fy�h`b^Zgby�jZa]jmadb����� ����    hqI /W O �kmldb��Kj_^g__�qbkeh�km^h\��gZoh^ysboky�m ijbqZeZ�hij_^_ey_lky�dZd����� ����  � � UUQ �kmldb��Kj_^g__�\j_fy�ij_[u\Zgby�km^gZ�m ijbqZeZ������    kbklV /W O �kmlhd��Hq_\b^gh�� qlh� wnn_dlb\ghklv� jZa]jmadb� km^h\� g_\ukhdZ�� >ey� _z ih\ur_gby�g_h[oh^bfh� mf_gvr_gb_� kj_^g_]h� \j_f_gb� jZa]jmadb km^gZ� h[W �� eb[h� m\_ebq_gby�qbkeZ�ijbqZeh\�Q���GZclb�ihdZaZl_eb�wnn_dlb\ghklb�jZ[hlu�ijbqZeZ�Ba\_klgh�� qlh� ijboh^ys__� km^gh� ihdb^Z_l� ijbqZe� �[_a� jZa]jmadb��� _keb� \hq_j_^b�gZ�jZa]jmadm�klhbl�[he__���km^h\�Ih�mkeh\bx P  ���x <_jhylghklv lh]h��qlh�ijbqZe�k\h[h^_g���������� ���� ���  �� �3x <_jhylghklv�lh]h��qlh�ijboh^ys__�km^gh�ihdbg_l�ijbqZe�[_a�jZa]jmadb������������� ��  � �hld3 �x Hlghkbl_evgZy�ijhimkdgZy�kihkh[ghklv�ijbqZeZ�����������  � 4 �x :[khexlgZy�ijhimkdgZy�kihkh[ghklv�ijbqZeZ�������������  � $ �l�_��\ kj_^g_f�\ kmldb�jZa]jm`Z_lky������km^gZ�x Kj_^g__�qbkeh�km^h\��h`b^Zxsbo�jZa]jmadm� �> @� �� � ������������� ������������� ��
��  �� ���� �P �



x Kj_^g__�\j_fy�h`b^Zgby�jZa]jmadb�������������   IW �kmldb��x Kj_^g__�qbkeh�km^h\��gZoh^ysboky�m ijbqZeZ� � ����������������  �� Qx Kj_^g__�\j_fy�ij_[u\Zgby�km^gZ�m ijbqZeZ�������������   VW �kmlhd��Ijbf_j� ����@_e_agh^hjh`gZy� dZkkZ� k ^\mfy� hdhrdZfb� ijh^Z_l� [be_lu� \ ^\Z�imgdlZ�: b�<��Bgl_gkb\ghklv�ihlhdZ�iZkkZ`bjh\��`_eZxsbo�dmiblv�[be_lu��^ey�h[hbo�imgdlh\�h^bgZdh\Z�� ����  %$ OO �iZkkZ`bjh\�\ fbgmlm���GZ�h[kem`b\Zgb_�iZkkZ`bjh\�dZkkbj�ljZlbl�\ kj_^g_f��fbg��JZkkfZljb\Zxlky�^\Z�\ZjbZglZ�ijh^Z`b�[be_lh\�I_j\uc�± [be_lu�ijh^Zxlky�\ h^ghc�dZkk_�k ^\mfy�hdhrdZfb�h^gh\j_f_ggh�\h[Z�imgdlZ�: b�<�<lhjhc� ± [be_lu� ijh^Zxlky� \ ^\mo� ki_pbZebabjh\Zgguo� dZkkZo� �ih� h^ghfm�hdhrdm�\ dZ`^hc���h^gZ�lhevdh�\ imgdl�:��^jm]Zy�± lhevdh�\ imgdl�<��G_h[oh^bfh�Z�� kjZ\gblv� ^\Z� \ZjbZglZ� ijh^Z`b� [be_lh\� ih� hkgh\guf� oZjZdl_jbklbdZf�h[kem`b\Zgby�[�� hij_^_eblv�� dZd� gZ^h� baf_gblv kj_^g__� \j_fy� h[kem`b\Zgby� h^gh]h�iZkkZ`bjZ�� qlh[u� ih� \lhjhfm� \ZjbZglm� ijh^Z`b� iZkkZ`bju� aZljZqb\Zeb� gZ�ijbh[j_l_gb_�[be_lh\�\ kj_^g_f�f_gvr_�\j_f_gb��q_f�ih�i_j\hfm�\ZjbZglm�
Z�� Ih� i_j\hfm� \ZjbZglm bf__f� ^\modZgZevgmx� KFH�� gZ� dhlhjmx� ihklmiZ_l�ihlhd� aZy\hd� bgl_gkb\ghklvx� �����������  � O �� bgl_gkb\ghklvx� ihlhdZ�h[kem`b\Zgby ��� P �� ljZnbd�bgl_gkb\ghklvx� ���  POU ��LZd�dZd�� �������� �  QU �� lh�ij_^_evgZy�\_jhylghklv�kms_kl\m_l�<_jhylghklv�ijhklhy�^\mo�dZkkbjh\

� � ������������ �������������� ���
�  ¸̧¹·¨̈©§ ���� �3 �Kj_^g__�qbkeh�iZkkZ`bjh\�\ hq_j_^b������������������ ��� �  

¹̧·©̈§ �� P
Kj_^g__�qbkeh�iZkkZ`bjh\�m dZkku������������  � Q �Kj_^g__� \j_fy� gZ� h`b^Zgb_� \ hq_j_^b� b ihdmidm� [be_lh\ khhl\_lkl\_ggh�khklZ\ey_l� �����������   IW �fbg��

�����������   VW �fbg��Ih�\lhjhfm�\ZjbZglm bf__f ^\_�h^ghdZgZevgu_�KFH��^\Z�ki_pbZebabjh\Zgguo�hdhrdZ��� gZ� dZ`^mx� ihklmiZ_l� ihlhd� aZy\hd� k bgl_gkb\ghklvx� ���� O �� Ih�ij_`g_fm ��� P �� ���� � U ��ij_^_evgZy \_jhylghklv�kms_kl\m_l�>ey�^Zggh]h�\ZjbZglZ



� � ������� ��� �  � P
������� ���  � Q
�������� ���   IW �fbg��
�������� ���   VW �fbg��BlZd�� ih� \lhjhfm� \ZjbZglm� m\_ebqbebkv� b ^ebgZ� hq_j_^b�� b kj_^g__� \j_fy�h`b^Zgby�\ g_c�b \�p_ehf�gZ�ihdmidm�[be_lh\��LZdh_�jZaebqb_�h[tykgy_lky�l_f��qlh�\i_j\hf� \ZjbZgl_� �^\modZgZevgZy� KFH�� f_gvr_� kj_^gyy� ^hey� \j_f_gb�� dhlhjmx�ijhklZb\Z_l� dZ`^uc�bo�^\mo� dZkkbjh\�� _keb� hg�g_� aZgyl�h[kem`b\Zgb_f�iZkkZ`bjZ��ihdmiZxs_]h�[be_l�\ imgdl�:��b hg��ke_^h\Zl_evgh� fh`_l� aZgylvky�h[kem`b\Zgb_f�iZkkZ`bjZ�� ihdmiZxs_]h� [be_l� \ imgdl� <�� b gZh[hjhl�� <h� \lhjhf� \ZjbZgl_� lZdhc�\aZbfhaZf_gy_fhklb�g_l�Fh`gh� aZf_lblv��qlh� kj_^g__� \j_fy�gZ�ihdmidm�[be_lh\�ih�\lhjhfm�\ZjbZglm�m\_ebqbehkv� [he__� q_f� \ �� jZaZ��LZdh_� agZqbl_evgh_� m\_ebq_gb_� k\yaZgh� k l_f�� qlh�KFH� jZ[hlZ_l� gZ� ij_^_e_� k\hbo� \hafh`ghkl_c� � ���� U �� ^hklZlhqgh� g_agZqbl_evgh�m\_ebqblv� kj_^g__� \j_fy� h[kem`b\Zgby� h[W �� l�_�� mf_gvrblv� P b ljZnbd�bgl_gkb\ghklv U klZg_l�[hevr_����l�_��hq_j_^v�gZqg_l�g_h]jZgbq_ggh�\hajZklZlv�[��<ur_�[ueh�ihemq_gh��qlh�ih�i_j\hfm�\ZjbZglm�ijh^Z`Z�[be_lh\�ijb�kj_^g_f�\j_f_gb h[kem`b\Zgby� h^gh]h�iZkkZ`bjZ� h[W  � �� �fbg��� kj_^g__� \j_fy gZ�ihdmidm�[be_lh\ khklZ\ey_l� �IW  � ����� �fbg��� Ih� mkeh\bx� ^ey� \lhjh]h� \ZjbZglZ� ijh^Z`b[be_lh\� �IW �� �IW beb�k mq_lhf� ��� IW��� UUO �

IheZ]Zy� h[WOPOU   ��ihemqbf� �� Ih[
h[ WWW ��O ��hldm^Z�fh`gh�gZclb� �

�� I
Ih[ WWW O�� beb�

������������ ���  ���h[W �BlZd�� kj_^gb_� aZljZlu� \j_f_gb� gZ� ihdmidm� [be_lh\� ih� \lhjhfm� \ZjbZglm�ijh^Z`b� mf_gvrZlky�� _keb� kj_^g__� \j_fy� h[kem`b\Zgby� h^gh]h� iZkkZ`bjZ�mf_gvrblky�[he__�q_f�gZ������fbg��beb�[he__�q_f�gZ ������Ijbf_j�����< mgb\_jkZf_�d m]em�jZkq_lZ�ihklmiZ_l�ihlhd��aZy\hd��ihdmiZl_e_c�kbgl_gkb\ghklvx� O  � ��� q_e�� \ qZk�� Kj_^gyy� ijh^he`bl_evghklv� h[kem`b\Zgby�dhgljhe_jhf�dZkkbjhf�h^gh]h�ihdmiZl_ey� h[W  ���fbg�Hij_^_eblv����FbgbfZevgh_�dhebq_kl\h�dhgljhe_jh\�dZkkbjh\� PLQQ ��ijb�dhlhjhf�hq_j_^v�g_�[m^_l�jZklb�^h�[_kdhg_qghklb��b khhl\_lkl\mxsb_�oZjZdl_jbklbdb�h[kem`b\Zgby�ijb�
PLQQQ  ���� HilbfZevgh_� dhebq_kl\h hilQ dhgljhe_jh\�dZkkbjh\�� ijb� dhlhjhf�hlghkbl_evgZy� \_ebqbgZ� aZljZl hil& �� k\yaZggZy� k ba^_j`dZfb�gZ� kh^_j`Zgb_� dZgZeh\�h[kem`b\Zgby� b k� ij_[u\Zgb_f� \ hq_j_^b� ihdmiZl_e_c�� aZ^Z\Z_fZy�� gZijbf_j�� dZd�

hqhil 7Q& �� � O �� [m^_l� fbgbfZevgZ�� b kjZ\gblv� oZjZdl_jbklbdb� h[kem`b\Zgby� ijb�
PLQQQ  b hilQQ  �



���<_jhylghklv�lh]h��qlh \�hq_j_^b�[m^_l�g_�[he__�lj_o�ihdmiZl_e_c�
Ih�mkeh\bx�O  ������qZk�� ��������fbg���������  �   h[WOPOU �Hq_j_^v�g_�[m^_l�\hajZklZlv�^h�[_kdhg_qghklb�ijb�mkeh\bb��QU �l�_��ijb ��� ! UQ ��LZdbf�h[jZahf��fbgbfZevgh_�dhebq_kl\h�dhgljhe_jh\�dZkkbjh\� �PLQ  Q �GZc^_f�oZjZdl_jbklbdb�h[kem`b\Zgby�KFH�ijb�Q  ���x <_jhylghklv�lh]h��qlh�\ mae_�jZkq_lZ�hlkmlkl\mxl�ihdmiZl_eb�

� � ����������� ����������������� ����
�  ¸̧¹·¨̈©§ ����� �3 �l�_��\ kj_^g_f������\j_f_gb�dhgljhe_ju�dZkkbju�[m^ml�ijhklZb\Zlv�x <_jhylghklv�lh]h��qlh�\ mae_�jZkq_lZ�[m^_l�hq_j_^v� � ���������������� ��� �  ¸̧¹·¨̈©§ � 3 �x Kj_^g__�qbkeh ihdmiZl_e_c��gZoh^ysboky�\ hq_j_^b

���������
��������

��� �
�  ¸̧̧

¸̧
¹
·

¨̈̈
¨̈
©
§

¹̧·©̈§ �� P
x Kj_^g__�\j_fy�h`b^Zgby�\ hq_j_^b�������� ����   IW �fbg��x Kj_^g__�qbkeh�ihdmiZl_e_c�\ mae_�jZkq_lZ������������  � Qx Kj_^g__�\j_fy�gZoh`^_gby�ihdmiZl_e_c�\ mae_�jZkq_l�������� �����   VW �fbg��x Kj_^g__�qbkeh�dhgljhe_jh\�dZkkbjh\��aZgyluo�h[kem`b\Zgb_f�ihdmiZl_e_c��� N �x Dhwnnbpb_gl��^hey��aZgyluo�h[kem`b\Zgb_f�dhglhjhe_jh\�dZkkbjh\�������    QN A U �x :[khexlgZy�ijhimkdgZy�kihkh[ghklv�maeZ�jZkq_lZ� ���� $ ���fbg��:gZeba� oZjZdl_jbklbd� h[kem`b\Zgby� k\b^_l_evkl\m_l� h agZqbl_evghc�i_j_]jmad_�maeZ�jZkq_lZ�ijb�gZebqbb�lj_o�dhgljhe_jh\�dZkkbjh\�Hlghkbl_evgZy�\_ebqbgZ�aZljZl�ijb�Q  ����������������� ���  �� � hqhlg 7Q& O �JZkkqblZ_f�hlghkbl_evgmx�\_ebqbgm�aZljZl�ijb�^jm]bo�agZq_gbyo�Q �lZ[e����DZd� \b^gh� ba� lZ[ebpu� fbgbfZevgu_� aZljZlu� ihemq_gu� ijb� �  hilQQdhgljhe_jh\�dZkkbjh\�Hij_^_ebf�oZjZdl_jbklbdb�h[kem`b\Zgby�maeZ�jZkq_lZ�ijb� �  hilQQ �Ihemqbf� ����� 3 � ����� P �� ����� IW � ���� Q � ���� VW � ��� N �� ���� AN �



OZjZdl_jbklbdb�jZ[hlu�dhgljhe_jh\�dZkkbjh\ LZ[ebpZ��Qbkeh�dhgljhe_jh\�dZkkbjh\OZjZdl_jbklbdb�h[kem`b\Zgby � � � � �<_jhylghklv� ijhklhy�dhgljhe_jh\�dZkkbjh\�
�3

����� ����� ����� ����� �����
Kj_^g__� qbkeh�ihdmiZl_e_c� \ hq_j_^b�
IW

���� ���� ���� ���� ����
Hlghkbl_evgZy�\_ebqbgZ�aZljZl� hlg& ����� ���� ���� ���� ����

DZd� \b^gh� ijb� Q  � �� ih� kjZ\g_gbx� k Q  � � kms_kl\_ggh� mf_gvrbebkv�\_jhylghklv�\hagbdgh\_gby�hq_j_^b� 3 ��^ebgZ�hq_j_^b�P b kj_^g__�\j_fy�ij_[u\Zgby�\ hq_j_^b� IW b khhl\_lkl\_ggh� kj_^g__� qbkeh� ihdmiZl_e_c� Q b kj_^g__� \j_fy�gZoh`^_gby� \ mae_� jZkq_lZ� VW �� Z lZd`_� ^hey� aZgyluo� h[kem`b\Zgb_f dhgljhe_jh\�dZkkbjh\� N b Z[khexlgZy� ijhimkdgZy� kihkh[ghklv� maeZ� jZkq_lZ� : _kl_kl\_ggh� g_�baf_gbehkv�<_jhylghklv�lh]h��qlh�\ hq_j_^b�[m^_l�g_�[he__���ihdmiZl_e_c��hij_^_ey_lky�dZd� � ����������������� �� ������ ���� ������� � 3333333333333 hqW ��dh]^Z�aZgylu�hl������� �dh]^Z�\ hq_j_^b^h���dZkkbjh\� klhyl�hl���^h��ihdmiZl_e_c�]^_� ��
�

� ����� 3QQ33QQ3 Q
Q

Q
Q � ��� �

�
�

� W
W

W UU �Ihemqbf�ijb�Q  ���� � � � ������������� ����������� ����������� �������������� ����� �
�

�
���  �������� dW3 �AZf_lbf�� qlh� \ kemqZ_� Q  � �� dhgljhe_jh\�dZkkbjh\� lZ� `_� \_jhylghklv�kms_kl\_ggh�f_gvr_�� � �����  dW3 �

AZ^Zqb�� JZkkfZljb\Z_lky djm]ehkmlhqgZy� jZ[hlZ� imgdlZ� ijh\_^_gby� ijhnbeZdlbq_kdh]h�j_fhglZ� Z\lhfZrbg� k h^gbf� dZgZehf� h[kem`b\Zgby� �h^ghc� ]jmiihc� ijh\_^_gby�hkfhljZ���GZ�hkfhlj�b \uy\e_gb_�ihklmiZ_l�\ kj_^g_f����fZrbg�\ kmldb��Ihlhdb�aZy\hd�b h[kem`b\Zgbc�± ijhkl_crb_��?keb�fZrbgZ��ijb[u\rZy�\ imgdl�hkfhljZ�g_�aZklZ_l�gb h^gh]h�dZgZeZ�k\h[h^guf��hgZ�ihdb^Z_l�imgdl�hkfhljZ�g_h[kem`_gghc��Hij_^_eblv� \_jhylghklb� khklhygbc� b oZjZdl_jbklbdb� h[kem`b\Zgby�ijhnbeZdlbq_kdh]h�imgdlZ�hkfhljZ�



�� J_rblv�aZ^Zqm�ijbf_jZ����� ^ey�kemqZy�Q  ����GZclb�qbkeh�dZgZeh\��ijb�dhlhjhf�hlghkbl_evgZy�ijhimkdgZy�kihkh[ghklv�imgdlZ�hkfhljZ�[m^_l�g_�f_g__������� :gZebabjm_lky� jZ[hlZ� f_`^m]hjh^g_]h� i_j_]h\hjhqgh]h� imgdlZ� \ g_[hevrhf�]hjh^d_��Imgdl� bf__l� h^bg� l_e_nhgguc� ZiiZjZl� ^ey� i_j_]h\hjh\�� < kj_^g_f� aZ�kmldb�ihklmiZ_l� ���� aZy\hd�gZ�i_j_]h\hju��Kj_^gyy�^ebl_evghklv�i_j_]h\hjh\� �kmq_lhf�\uah\Z�Z[hg_glh\�\ ^jm]hf�]hjh^_��khklZ\ey_l���fbg��GbdZdbo�h]jZgbq_gbc�gZ� ^ebgm� hq_j_^b� g_l�� Ihlhdb� aZy\hd� b h[kem`b\Zgbc� ijhkl_crb_��Hij_^_eblv�ij_^_evgu_� \_jhylghklb� khklhygbc� b oZjZdl_jbklbdb� h[kem`b\Zgby�i_j_]h\hjhqgh]h�imgdlZ�\ klZpbhgZjghf�j_`bf_��� J_rblv�aZ^Zqm�� � ^ey�kemqZy�Q  ���l_e_nhgguo�ZiiZjZlh\��� J_rblv� aZ^Zqm� � � ijb� mkeh\bb�� qlh� fZrbgZ�� ij_[u\rZy� gZ� imgdl� hkfhljZ��ihdb^Z_l�wlhl�imgdl�ebrv�\ kemqZ_��_keb hq_j_^b�gZ�hkfhlj�klhyl�[he__���fZrbg����� J_rblv� aZ^Zqm�� � ijb� mkeh\bb�� qlh� ^ebgZ� hq_j_^b� g_� ^he`gZ� ij_\urZlv� ���q_eh\_d��� J_rblv� aZ^Zqm�� � ijb� mkeh\bb�� qlh� ^ebgZ� hq_j_^b� g_� ^he`gZ� ij_\urZlv� ���q_eh\_d�
Dhgljhevgu_�\hijhku��DZdb_�hi_jZpbhggu_�ihdZaZl_eb�KFH�<Zf�ba\_klgu"��Qlh�lZdh_�ljZnbd�bgl_gkb\ghklv"��< q_f hlebqb_ jZkq_lZ�h^ghdZgZevguo�KFH�b fgh]hdZgZevguo�KFH"��< q_f�aZdexqZ_lky�jZkq_l�kbkl_f fZkkh\h]h h[kem`b\Zgby"��K ihfhsvx�dZdh]h�ihdZaZl_ey�hij_^_eyxl�jZaj_rZxsmx�kihkh[ghklv�KFH"

EBL?J:LMJ:� >���� ����@ �
Kibkhd�j_dhf_g^m_fhc�ebl_jZlmju��KZZlb�L�E��We_f_glu�l_hjbb�fZkkh\h]h�h[kem`b\Zgby�b __�ijbeh`_gby���± F���Ba^�\h�©Kh\_lkdh_�jZ^bhª��������± ���k���DhnfZg�:�����Djxhg�J���FZkkh\h_�h[kem`b\Zgb_���L_hjby�b ijbeh`_gby��� F���Ba^�\h�©Fbjª��������± ���k�



�� B\q_gdh� =�B��� DZrlZgh\� <�:��� Dh\Ze_gdh� B�G�� L_hjby� fZkkh\h]h�h[kem`b\Zgby��Mq_[��Ihkh[b_�^ey�\mah\��±F���<ukr��rdheZ��������± ���k���=g_^_gdh�;�<���Dh\Ze_gdh�B�G��<\_^_gb_�\ l_hjbx�fZkkh\h]h�h[kem`b\Zgby��±F���GZmdZ��=e��j_^��nba��fZl��ebl��������± ���k���>Z\u^h\�W�=��Bkke_^h\Zgb_�hi_jZpbc��±F���<ukr��rdheZ��������± ���k���>_]lyj_\�X�B��Bkke_^h\Zgb_�hi_jZpbc��±F���<ukr��rdheZ� ����� ± ���k�� <_glp_ev ?�K��Bkke_^h\Zgb_�hi_jZpbc���F���GZmdZ��������± ���k�� Dmabg���Hkgh\u�db[_jg_lbdb�

Kh^_j`Zgb_
<\_^_gb_««««««««««««««««««««««««««««� �L_fZ���DeZkkbnbdZpby�kbkl_f�fZkkh\h]h�h[kem`b\Zgby««««««««�� �L_fZ���FZjdh\kdZy�fh^_ev�fZkkh\h]h�h[kem`b\Zgby�«««««««««���L_fZ���JZkq_l�hi_jZpbhgguo�ihdZaZl_e_c�KFH««««««««««««Kibkhd�j_dhf_g^m_fhc�ebl_jZlmju«««««««««««««««««


	Ìåòîäè÷åñêèå ðàçðàáîòêè
	Óòâåðæäåíî Ðåäàêöèîííî-èçäàòåëüñêèì ñîâåòîì óíèâåðñèòåòà
	ÂÂÅÄÅÍÈÅ
	Òåìà 1 ÊËÀÑÑÈÔÈÊÀÖÈß ÑÈÑÒÅÌ ÌÀÑÑÎÂÎÃÎ ÎÁÑËÓÆÈÂÀÍÈß
	Îáùèå ïîëîæåíèÿ
	Êëàññèôèêàöèÿ âõîäíûõ ïîòîêîâ
	Êëàññèôèêàöèÿ ïðîöåññîâ îáñëóæèâàíèÿ
	Îáîçíà÷åíèÿ Êåíäàëëà ñèñòåì ìàññîâîãî îáñëóæèâàíèÿ



	Òåìà 2. ÌÀÐÊÎÂÑÊÀß ÌÎÄÅËÜ ÌÀÑÑÎÂÎÃÎ ÎÁÑËÓÆÈÂÀÍÈß
	Öåëü çàíÿòèÿ: 1.Çíàêîìñòâî ñ ïîíÿòèåì ñîñòîÿíèå ñèñòåìû ìàññîâîãî îáñëóæèâàíèÿ,  ïîíÿòèåì ìàðêîâñêèõ ïðîöåññîâ, ìîäåëüþ   ìàññîâîãî îáñëóæèâàíèÿ.

	Òåìà 3. ÐÀÑ×ÅÒ ÎÏÅÐÀÖÈÎÍÍÛÕ ÏÎÊÀÇÀÒÅËÅÉ ÑÌÎ
	                                 Òàáëèöà 1
	Îïåðàöèîííûå ïîêàçàòåëè äëÿ ðàçëè÷íûõ òèïîâ ñèñòåì ìàññîâîãî îáñëóæèâàíèÿ

	×èñëî êàíàëîâ
	Ñïèñîê ðåêîìåíäóåìîé ëèòåðàòóðû
	Ñîäåðæàíèå

