
����������	� 
������

�

� �������� ��� ��������� ��� ��! "�#���$!�%�
���� &&' ����� �����(

)��� �����(
*+,-./ 0112345 67/-8+. 0112

9:;<=<>< ?@>A 9:?BACD<=E
FGHIJKL MNOPQNRO

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by OPUS Augsburg

https://core.ac.uk/display/35095837?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


STUVWXYZ[ \] ^_TWY `[Wa[Zbcd[X[a[ efaW bceTWgh[XijcXk_WdX[fh[ laYdmaWYnopqrst laYdmaWYu ^_WghcVZ[[UvwwxxxybceTWgh[XiyjcXzlaYdmaWYyn{| h}} WXYZ[d W_d_Wk_~ |



� �������� ��� ��������� ��� ��! "�#���$!�%�
���� &&' ����� �����(

^_TWY `[Wa[Z
�������� ���� ����������� ������������ ������������������������� ��� ������� ��������� ���������� ¡�¢��£���¢����¤¢� ¥�¦ ¡�¢��£���¢��££§�������¨©������������������������ª�

«¬®¯°±® �¨� ²��� ³��� �� �¨�� ´��� �����ª�µ�ª � µ��µ���� ��� �����µª����������� �����µ��� �� �� �������ª ��� �³��������� ��������� �� ����� �� ���������� ��� �¨���� ��ª �� ��������ª ³������ ª�����³���� ���¨�ª� ���� ¶�� ·� ¸���� ´� ��� �¨�� µ��µ���� ��� ª�����³��� ������� ��µ���ª ��������ª³���������µ¨ ³��µ�ª���� ��� �����µ ª����������� ��ª �����µ ������� ������µ��� �¨� ³��µ�ª���� ��� ����ª �� ��ª���ª ����������¹ ³���������µ¨ �����ª�ª �� ��´������ ��µ¨��º���� »� ª����� ���³�� ª�ª�µ���� ��ª ³�´������ ��ª�µ���� ��ª ���³��²µ����� ������ �� ³����µ���� ª�µ����� ³��µ�ª������� ������� ���µ������� ¼�� ������� ����� � ��������ª��� �³�� ³������ ����������µ ª�ª�µ���� ��ª µ���� �� ����������� ��³ �� �¨� ³���� ��³³������ ������ ���¨�ª��½¾¿ÀÁ¯Â Ã���� ��� �¨����� ��������ª ³������ ª�����³����� �����µ��¨����� ��������ª ª�ª�µ����� ��ª���ª ����������� ���� ��´������� ª�µ�����³��µ�ª�����
Ä ÅÆÇÈÉÊËÌÇÍÉÆ
bc [Z_ ÎWd[ UhW[ Te [ZXd xTWi ÏÐÐÑu x_ Zhk_ ~_k_}TU_~ h \TW_ \h}\a}ad eTW TU_Wzh[XTch} W_hdTcXcY Xc chXk_ d_[ [Z_TWV hc~ eTW d_[zmhd_~ UWTYWhg ~_k_}TUg_c[g_[ZT~d }Xi_ Ò TW Óy ÔZ_ \h}\a}ad Xd mhd_~ Tc h[TgX\ ~Xd[WXma[Xk_ }h[[X\_d ÕÖ×ØÙyÔZ_ W_UW_d_c[h[XTc [Z_TW_g eTW [ZXd \}hdd XgU}X_d [Zh[ [Z_ \h}\a}ad dh[XdÎ_d dTg_mhdX\ W_ÚaXW_g_c[d eTW [Z_ Xc[_c~_~ hUU}X\h[XTcdy b[ gT~_}d [Z_ _gU[V d_[ hc~[Z_ TU_Wh[XTcd Te d_[zacXTcu d_[zXc[_Wd_\[XTc hc~ d_[z~XÛ_W_c\_y b[ hkTX~d [Z_ Tc[Tz}TYX\h} \TggX[g_c[ [T h acXk_Wdh} d_[y b[ daUUTW[d _}_g_c[zxXd_ W_hdTcXcYu dXc\__}_g_c[d Te d_[d hW_ Xc Tc_z[TzTc_ \TWW_dUTc~_c\_ xX[Z h[Tgd Te }h[[X\_dy ÜXch}}Vuh[TgX\X[V Te [Z_ }h[[X\_ \hU[aW_d UW_\Xd_}V _Ý[_cdXTch}X[V Te [Z_ d_[ [Z_TWVyÔZXd h}Y_mWhX\ [aWc [T d_[ [Z_TWV Xd Xc[_W_d[XcY Tc X[d Txcy b[ daUUTW[d ZaghcW_hdTcXcY hmTa[ d_[d [Zh[ Xd _c[XW_}V \h}\a}h[TWV hc~ mhd_~ Tc h e_x _}_g_c[hWVUWXc\XU}_dy b[ UWTkX~_d hmd[Wh\[XTcu \TgUTdX[XTc hc~ _Ý[_cdXTc eh\X}X[X_d [Zh[ hW_ga\Z }_dd _ÝU}X\X[ Xc }TYX\y ÞTW_Tk_Wu TaW h}Y_mWhX\ \TW_ \h}\a}ad TU_cd [Z_ xhV[T ha[Tgh[_~ TU_Wh[XTch} W_hdTcXcY xX[Z d_[dy `a\Z daUUTW[ Te [Z_ c__~d Te hxTWiXcY gh[Z_gh[X\Xhcd hc~ dTe[xhW_ _cYXc__W Xd Tc_ Te [Z_ ghXc ~_dX~_Wh[h Ted_[zmhd_~ eTWgh} g_[ZT~d hc~ ha[Tgh[_~ ~_~a\[XTcy `__ ÏÐÐÑ eTW eaW[Z_W ~Xd\adzdXTcy lgTcY khWXTad h[[_gU[du hc hUUWTh\Z mV ßXc_d ÏrrÑ Zhd W_\_Xk_~ \TcdX~_Wzhm}_ h[[_c[XTc gTW_ [Zhc h ~_\h~_ hYTy b[ Xd mhd_~ Tc h d_WX_d Te Xck_d[XYh[XTcd Tc



ha[Tgh[_~ UWTTezd_hW\Z UWT\_~aW_d eTW hWX[Zg_[X\d ÏqurquturÐÑ ~aWXcY [Z_ {XYZ[zX_dy l~hU[XcY [Z_d_ W_da}[d [T d_[du ßXc_d UWTkX~_d ÚaX[_ Xc[aX[Xk_ [WhcdeTWgh[XTcuXce_W_c\_ hc~ dXgU}XÎ\h[XTc Wa}_dy ß_ W_UTW[d Tc Xc[_W_d[XcY hUU}X\h[XTcdu eTW Xczd[hc\_ Xc hch}VdXdy ßTx_k_Wu xZX}_ h}W_h~V \TgU}_[_c_dd UWTTed Te [Z_ hWX[Zg_[X\ddVd[_gd x_W_ Wh[Z_W XckT}k_~ Õ_yYy ÏtÑÙu ßXc_d xhd cT[ hm}_ [T \ZhWh\[_WXà_ [Z_ac~_W}VXcY eWhYg_c[ Te d_[ [Z_TWV TW _k_c UWTk_ \TgU}_[_c_dd Te ZXd \h}\a}ady{k_c [Z_ UWTYW_dd Xc W_dT}a[XTczmhd_~ [Z_TW_g UWTk_Wd Xc [Z_ áXc_[X_d [Zh[ W_zda}[d eWTg h~~XcY dVc[h\[X\ TW~_WXcYd hc~ adXcY W_xWX[XcY [_\ZcXÚa_d Xc [Z_ xTWiTe âadXcTxX[\Z ÏrãÑ hc~ T[Z_Wd ~X~ cT[ dXYcXÎ\hc[}V XgUWTk_ [ZXd dX[ah[XTcy ÔZ_W_hdTc Xd [Zh[ [Z_ adah} hUUWTh\Z_d [T [Z_TWV Xc[_YWh[XTcu [T UTd[a}h[_ h d_[ TeXce_W_c\_d Wa}_d hc~ k_WXeV [Z_g UTd[ ZT\ Xc d_ghc[X\ \TgU}_[_c_dd UWTTedu ~T_dcT[ daä\X_c[}V d\h}_ eWTg dXgU}_ d[Wa\[aW_d [T gTW_ \TgU}_Ý Tc_d }Xi_ d_[dy ÔZad[Z_ Úa_d[XTcd W_}h[_~ [T ßXc_d \h}\a}ad hW_ d[X}} TU_cå [Z_ }h\i Te ha[Tgh[_~ UWTTedaUUTW[ eTW Xc[aX[Xk_ d_[ [Z_TWV hc~ d_[zmhd_~ dTe[xhW_ ~_k_}TUg_c[ U_WdXd[d hdhc Xc[_W_d[XcY hc~ \Zh}}_cYXcY YhU mT[Z Xc [Z_ Î_}~ Te eTWgh} g_[ZT~d hc~ Xcha[Tgh[_~ ~_~a\[XTcy
bc h d_WX_d Te UhU_Wd ÏÐæuÐrÑ mhd_~ Tc ÏrpÑu hc h}[_Wch[Xk_ hUUWTh\Z [T [Z_zTWV Xc[_YWh[XTc Zhd [Z_W_eTW_ m_ ~_k_}TU_~y bc \Tc[Whd[ [T UW_kXTad UTd[ ZT\hUUWTh\Z_du [Z_TWVzdU_\XÎ\ Xce_W_c\_ Wa}_d \hc cTx m_ eTWgh}}V hc~ dVd[_gh[Xz\h}}V ~_WXk_~ eWTg ch[aWh} dU_\XÎ\h[XTcdy ß_W_u x_ ad_ [ZXd ~_WXkh[XTc g_[ZT~ [TXc[_YWh[_ TaW \h}\a}ad eTW Ö×Ø Xc[T eT\ad_~ W_dT}a[XTczmhd_~ UWTTe d_hW\Z UWT\_z~aW_dy ÔZ_ UWT\_~aW_d hW_ Xc[_c~_~ [T \}Td_ [Z_ heTW_g_c[XTc_~ YhUy ÔZ_V h}dTdT}k_ [Z_ UWTm}_gd xX[Z ÏrrÑy
ÜT\adXcY g_hcd Xc[_YWh[XcY gh[Z_gh[X\h} hc~ UWT\_~aWh} icTx}_~Y_u Z_W_kXh dU_\XÎ\ Xce_W_c\_ Wa}_du W_xWX[XcY [_\ZcXÚa_du TW~_WXcY \Tcd[WhXc[du dXgU}XÎz\h[XTc [_\ZcXÚa_d hc~ ~_\XdXTc UWT\_~aW_dy ÔZ_ Xce_W_c\_ Wa}_d Te TaW UWT\_~aW_dhW_ dU_\XÎ\ TW~_W_~ \ZhXcXcY Wa}_d Õ\yey ÏsÑÙ eTW Ö×Ø [Zh[ _Ý[_c~ h çca[Zzè_c~XÝ\TgU}_[XTc UWT\_~aW_ eTW ~Xd[WXma[Xk_ }h[[X\_d ÏréÑy ÔZ_V hW_ W_d[WX\[_~ [T ghcXUza}h[XTcd xX[Z ghÝXgh} [_Wgd Xc ghÝXgh} }X[_Wh}dy ÜT\adXcY d__gd Xc~XdU_cdhm}_eTW d[Wa\[aW_d Te h \TgU}_ÝX[V \TgUhWhm}_ [T Ö×Øy lÝXTgh[X\ W_hdTcXcY xTa}~}_h~ [T hc _ÝU}TdXTc Te [Z_ d_hW\Z dUh\_y êaW [_WgzTWX_c[_~ TW~_WXcY \Tcd[WhXc[dueTW Xcd[hc\_u \Tc[WT} [Z_ UWT}Xe_Wh[XTc mV [Z_TWV acXÎ\h[XTcd [Zh[ xTa}~ T[Z_WxXd_hWXd_ eTW ëTXcd hc~ g__[dy ÔZ_ ghXc X~_h Te [Z_ ~_WXkh[XTc g_[ZT~ eWTg ÏÐæÑ Xd [TW_U}h\_ hÝXTgd mV Xce_W_c\_ Wa}_d mV _d[hm}XdZXcY h d_UhWh[XTc UWTU_W[V Tc hÝXTgdXc W_ea[h[XTcd mV TW~_W_~ W_dT}a[XTc hc~ [Z_c Xc[_Wch}XàXcY [Z_ hÝXTgd Xc[T ~_zWXk_~ Xce_W_c\_ Wa}_d mV XcdU_\[XcY [Z_XW UWTTezUh[[_Wcd xX[Z cTcz[Z_TWV \}had_dySTgU}_[_c_dd Te [Z_ W_da}[XcY eT\ad_~ UWT\_~aW_d [Z_c eT}}Txd eWTg ehX[Zea}c_ddTe [Z_ \Tcd[Wa\[XTcy ÜTW[ach[_}Vu dXc\_ [Z_ ~_WXkh[XTc g_[ZT~ Xd gT~a}hW xX[ZW_dU_\[ [T _Ý[_cdXTcdu [Z_ ~_k_}TUg_c[ Te TaW UWT\_~aW_d c__~ cT[ m_ ~Tc_ eWTgd\Wh[\Zv x_ \hc mhd_ X[ Tc hc Xc[_Wg_~Xh[_ eT\ad_~ UWT\_~aW_d eTW ~Xd[WXma[Xk_}h[[X\_d ÏÐrÑy èV \hW_ea}}V \ZTTdXcY hc hUUWTUWXh[_ W_UW_d_c[h[XTc Te Ö×Øu h}}Xce_W_c\_ Wa}_d Te TaW UWT\_~aW_d hW_ W_d[WX\[XTcd Te [ZTd_ eTW ~Xd[WXma[Xk_ }h[z[X\_dy jdXcY h khWXhc[ Te _Ý[_cdXTch}X[V eTW _}XgXch[XcY h}} c_Yh[Xk_ }X[_Wh}du [Z_gTd[ UWT}XÎ\ Wa}_d Te [Z_ UW_kXTad UWT\_~aW_ _k_c ~XdhUU_hWy ÞTW_Tk_Wu [Z_ Ö×ØzhÝXTgd ~_h}XcY xX[Z h[Tgd hW_ _c[XW_}V \hd[_~ Xc[T dXgU}XÎ\h[XTc hc~ W_~a\[XTc
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Wa}_dy ì_ UWTkX~_ [xT eT\ad_~ UWT\_~aW_d eTW Ö×Øy ÔZ_V UWT\_~aW_d ~XÛ_W hdeT}}Txdy ÔZ_ ÎWd[ Tc_ Xc[WT~a\_d h[Tgd Tc}V }hàX}V Xcd[_h~ Te mTX}XcY ~Txc [Z_xZT}_ d[Wa\[aW_y bc[aX[Xk_}Vu c_x h[Tgd hW_ Tc}V ad_~ [T xX[c_dd [Zh[ [xT d_[dhW_ ~XÛ_W_c[y ÔZ_ d_\Tc~ Tc_u Xc \Tc[Whd[u _hY_W}V h[TgXà_d _ÝUW_ddXTcdy ÔZXdeaW[Z_W dXgU}XÎ_d [Z_ Xce_W_c\_ Wa}_du ma[ X[ h}dT \had_d }hWY_W XcX[Xh} \}had_ d_[dhc~ h }Tdd Te d[Wa\[aW_y ÔZ_ UhW[X\a}hW m_c_Î[d Te mT[Z h}[_Wch[Xk_d dZTa}~ m__kh}ah[_~ Xc UWh\[X\_y bc mT[Z \hd_du h[Tgd hW_ Xc[WT~a\_~ \hW_ea}}V _cTaYZ [Tghi_ TaW UWT\_~aW_d ~_\X~_ \_W[hXc dam\}hdd_du Xc UhW[X\a}hW ÎcX[_ d[Wa\[aW_dy
ÜTWY_[[XcY [Z_ TW~_WXcY \Tcd[WhXc[du [Z_ Xce_W_c\_ Wa}_d Te Tc_ Te TaW UWT\_z~aW_d _c\TgUhdd [ZTd_ Te ÏrrÑy STck_Wd_}Vu Ö×Ø UWTkX~_d hc h}Y_mWhX\ d_ghc[X\d[T ßXc_dí UWT\_~aW_yì_ \hc h}dT [Whcde_W [Z_ [xT ghXc dXgU}XÎ\h[XTc [_\ZcXÚa_dTe ÏrrÑ [T [Z_ TW~_W_~ W_dT}a[XTc eWhg_xTWi hc~ [T Ö×Øy bc UhW[X\a}hWu [Z_ TW~_WzXcY \Tcd[WhXc[d YXk_ W_d[WX\[XTcd Tc \_W[hXc Xce_W_c\_d Tc khWXhm}_d eTW eW__ [Zh[xTa}~ T[Z_WxXd_ m_ ~Xä\a}[ [T k_WXeV hc~ [Z_ dXgU}XÎ\h[XTc Wa}_d Te Ö×Ø \hc m_ëad[XÎ_~ Xc h Wh[Z_W d[WhXYZ[eTWxhW~ xhV adXcY [Z_ d[hc~hW~ Y_c_WX\ cT[XTc TeW_~ac~hc\V ÏÐÑy ÔZXd Xd hcT[Z_W \TcdX~_Whm}_ XgUWTk_g_c[ Tk_W ÏrrÑyêaW UWT\_~aW_d eTW Ö×Ø \hc _hdX}V m_ _Ý[_c~_~ [T UWT\_~aW_d eTW h[TgX\mTT}_hc }h[[X\_d hc~ ÎcX[_ mTT}_hc }h[[X\_dy bc UhW[X\a}hWu [ZXd }hd[ W_da}[ XgzUWTk_d h UW_kXTad \h}\a}ad ÏÐrÑy êaW \h}\a}X ha[Tgh[X\h}}V dU_\Xh}Xà_ [T ~_\XdXTcUWT\_~aW_d eTW \_W[hXc dam\}hdd_du cT[hm}V ÎcX[_ d[a\[aW_dy
ÔZ_ W_ghXc~_W Te [ZXd [_Ý[ Xd TWYhcXà_~ hd eT}}Txdy ÔT ghi_ [Z_ UhU_W d_}ez\Tc[hXc_~ xX[Z W_dU_\[ [T W_e_W_c\_du x_ mWX_îV W_\hUX[a}h[_ [Z_ W_}_khc[ UWTU_Wz[X_d Te TaW \TW_ \h}\a}ad eTW Ö×Ø eWTg ÏÐÐÑ Xc `_\[XTc Ð [T `_\[XTc qy ÔZ_ W_ghXcXcYd_\[XTcd hW_ ~_kT[_~ [T [Z_ ha[Tgh[XTc Te Ö×Øy `_\[XTc ã W_\h}}d [Z_ mhdX\ UWTUz_W[X_d Te TW~_W_~ W_dT}a[XTc hc~ W_~ac~hc\V _}XgXch[XTcå `_\[XTc p di_[\Z_d [Z_~_WXkh[XTc g_[ZT~ eTW eT\ad_~ UWTTezd_hW\Z UWT\_~aW_dy bc `_\[XTc éu }h[[X\_ Xcz_Úah}X[X_d hW_ W_~a\_~ adXcY [Z_ Ö×ØzhÝXTgdy `_\[XTc ræ ~_k_}TUd \}hadh} hÝXTgdeTW Ö×Ø mhd_~ Tc TaW W_da}[d eWTg ïhW[ by `_\[XTc rr Xc[WT~a\_d dU_\XÎ\ dVc[h\[X\TW~_WXcYd eTW Ö×Øz[_Wgd Xc TW~_W [T Xc[_YWh[_ W_xWX[XcY [_\ZcXÚa_dy `_\[XTc rÐW_\h}}d [Z_ eT\ad_~ TW~_W_~ \ZhXcXcY \h}\a}X eTW ~Xd[WXma[Xk_ }h[[X\_d eWTg ÏÐrÑyÔZ_d_ hW_ [Z_ mhdXd eTW TaW ~_k_}TUg_c[ Te [xT eT\ad_~ TW~_W_~ \ZhXcXcY \h}\a}XeTW ÎcX[_ Ö×Ø Xc `_\[XTc rsy `Tac~c_dd hc~ STgU}_[_c_dd Te [Z_d_ UWT\_~aW_dhW_ UWTk_~ Xc `_\[XTc rðå [Z_XW TW~_WXcY \Tcd[WhXc[d hW_ eaW[Z_W d[W_cY[Z_c_~ Xc`_\[XTc rty n_\X~hmX}X[V eTW dTg_ dU_\Xh} \hd_d Xd UWTk_~ Xc `_\[XTc rqy ÔZ_ \h}z\a}X hW_ }Xe[_~ [T [Z_ cTczYWTac~ \hd_ Xc `_\[XTc rãy `XgU}XÎ\h[XTc hc~ khWXhm}__}XgXch[XTc [_\ZcXÚa_d eTW [Z_ \h}\a}X hW_ ~_k_}TU_~ Xc `_\[XTc rpy `_\[XTc ré\Tc[hXcd h \Tc\}adXTc hc~ hc Ta[}TTiy

ñ òóÇÇÍÌôõ

l ö÷øøùúû ÏðuræÑ Xd h UTd_[ ÕüýþÙ \}Td_~ ac~_W }_hd[ aUU_W mTac~d TW ëTXcd Õ~_cT[_~mV ÿÙ hc~ ac~_W YW_h[_d[ }Tx_W mTac~ TW g__[d Õ~_cT[_~ mV �Ù eTW h}} UhXWd Te
s



_}_g_c[dy ÜTWgh}}Vu eTW h}} �ý �ý� � üu
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ÔZ_ �	÷ö Te h d[h[_g_c[ hmTa[ }h[[X\_d Xd Tm[hXc_~ mV Xc[_W\ZhcYXcY ëTXcd hc~g__[d hc~ \Tck_W[XcY [Z_ TW~_WXcYy ÔZad ÕrÙ hc~ ÕÐÙ hW_ ~ah} d[h[_g_c[dy ü Xd
�ù
ø�ù�	øùûu Xe

� � Õ� ÿ �Ù þ Õ� � �Ù ÿ Õ� � �Ù
ZT}~d eTW h}} �ý �ý� � ü TW X[d ~ah} hc~ [Z_W_xX[Z mT[Zyì_ ~_cT[_ [Z_ gXcXgh} hc~ [Z_ ghÝXgh} _}_g_c[d xX[Z W_dU_\[ [T þ Te üu Xe[Z_V _ÝXd[u mV æ hc~ ry l }h[[X\_ xX[Z æ hc~ r Xd \h}}_~ ��	��û�y ÜTWgh}}Vu eTW h}}� � üu æ þ �� ÕsÙ
ÔZ_ \}hdd Te }h[[X\_d Xd ~_cT[_~ mV Øu [Z_ \}hdd Te ~Xd[WXma[Xk_ }h[[X\_d mV ×Øybe � Xd h \}hdd Te }h[[X\_du [Z_c �� ~_cT[_d [Z_ dam\}hdd [Zh[ Zhd h à_WTu �� [Z_dam\}hdd [Zh[ Zhd h Tc_ hc~ ��� [Z_ dam\}hdd [Zh[ Xd mTac~_~yì_ \TcdX~_W }h[[X\_d hd TW~_WXcYdy l}[_Wch[Xk_}Vu [Z_ \}hdd \hc h}dT m_ hÝXTgzh[Xà_~ _Úah[XTch}}Vy ÔZ_ [Whcd}h[XTc m_[x__c [Z_ [xT \}hdd_d Xd YXk_c mV

� þ � � � ÿ � � � � � � � � �� ÕðÙ
bc [Z_ _Úah[XTch} ~_ÎcX[XTcu ëTXcd hc~ g__[d hW_ hddT\Xh[Xk_u \Tgga[h[Xk_u X~_gzUT[_c[ Õ��� � � � �ÿ�Ù hc~ hmdTWU[Xk_ Õ�ÿÕ���Ù � � � �� Õ�ÿ�Ù TU_Wh[XTcdy{ÝU_WX_c\_ dZTxd [Zh[ TW~_Wzmhd_~ W_hdTcXcY xX[Z }h[[X\_d Xd gTW_ ch[aWh} [Zhc_Úah[XTch} W_hdTcXcYy
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�ö÷øøùúû��ù
������ù
�y {k_WV ëTXc TW g__[ UW_d_WkXcY ghUUXcY Xd ����ø��ûu [Zh[Xd � þ � XgU}X_d �Õ�Ù þ �Õ�Ù eTW h}} �ý � � ü�y
!"÷�� öû #$

ÕXÙ l ehgX}V Te damd_[d Te dTg_ d_[ Xd \h}}_~ �ù� �% 
ûø
u Xe X[ Xd \}Td_~ ac~_W Õd_[z[Z_TW_[X\Ù acXTc hc~ Xc[_Wd_\[XTcy {k_WV WXcY Te d_[d Xd h ~Xd[WXma[Xk_ }h[[X\_yl ÎcX[_ }h[[X\_ Xd ~Xd[WXma[Xk_ XÛ X[ Xd XdTgTWUZX\ [T h WXcY Te d_[dyÕXXÙ {k_WV \ZhXc ÕeTW _ÝhgU}_ [Z_ \ZhXc Te ch[aWh} cagm_WdÙ Xd h ~Xd[WXma[Xk_}h[[X\_y
ð



& 'É()*ô(ôÆÇõ
�_[ ü � Ø�� y l ú��� öû�û�ø Te hc _}_g_c[ � � ü Xd hc _}_g_c[ � � ü da\Z [Zh[� ÿ � � r hc~ � � � � æy ü Xd ú��� öû�û�øû�u Xe _k_WV _}_g_c[ Zhd h \TgU}_g_c[yl ���öû÷� ö÷øøùúû Xd h \TgU}_g_c[_~ ~Xd[WXma[Xk_ }h[[X\_y ÔZ_ \}hdd Te mTT}_hc}h[[X\_d Xd ~_cT[_~ mV ÒØyêaW ghXc Xc[_W_d[ hW_ }h[[X\_d xX[Z h x_hi_W cT[XTc Te \TgU}_g_c[h[XTcy �_[ü � Ø� hc~ \TcdX~_W [Z_ dam}h[[X\_ ü+� � ,� � ü v � þ �-y ü Xd 
ûúøù��÷öö.ú��� öû�û�øû�u Xe ü+� Xd \TgU}_g_c[_~ eTW _k_WV � � üybc ×Øu d_\[XTch} \TgU}_g_c[d hc~ \TgU}_g_c[d hW_ acXÚa_}V ~_[_WgXc_~ ÕXe[Z_V _ÝXd[Ùy bc ×Ø� u x_ xWX[_ �/� eTW [Z_ d_\[XTch} \TgU}_g_c[ Te � Xc ü+Õ�ÿ �Ùybc ×Ø��u x_ xWX[_ �0 eTW [Z_ \TgU}_g_c[ Te �y {k_WV \TgU}_g_c[_~ ~Xd[WXma[Xk_}h[[X\_ Xd d_\[XTch}}V \TgU}_g_c[_~ xX[Z �/� � �0 � Õ�ÿ�Ù hc~ �0 � r/�y {k_WVd_\[XTch}}V \TgU}_g_c[_~ ~Xd[WXma[Xk_ }h[[X\_ xX[Z r Xd mTT}_hcy bc `_\[XTc t x_xX}} d__ [Zh[ d_\[XTch} \TgU}_g_c[h[XTc Xd k_WV ch[aWh} eTW h[TgX\ ~Xd[WXma[Xk_}h[[X\_dy l}dT Xc [Z_ \Tc[_Ý[ Te Xc[aX[Xk_ d_[ [Z_TWVu d_\[XTch} \TgU}_g_c[d hW_ch[aWh} \Tc\_U[dy ÔZ_W_u [Z_ _gU[V d_[ \TWW_dUTc~d [T [Z_ à_WTu ma[ x_ xTa}~}Xi_ [T hkTX~ hddagXcY [Z_ _ÝXd[_c\_ Te h Tc_u [Zh[ Xd h acXk_Wdh} d_[y
!"÷�� öû 1$
ÕXÙ bc h WXcY Te d_[du 2� / 2� ~_cT[_d d_[z~XÛ_W_c\_u [Zh[ Xd 2� / 2� Xd [Z_ d_[ Teh}} _}_g_c[d Te 2� [Zh[ hW_ cT[ _}_g_c[d Te 2� yÕXXÙ l WXcY Te d_[ Xd \h}}_~ 3ûö� �% 
ûø
u Xe X[ \}Td_~ ac~_W d_[z~XÛ_W_c\_y {k_WVÎ_}~ Te d_[d Xd h d_\[XTch}}V \TgU}_g_c[_~ ~Xd[WXma[Xk_ }h[[X\_y
ì_ cTx UW_d_c[ }hxd eTW \TgUa[XcY xX[Z d_\[XTch} \TgU}_g_c[dy ÜXWd[u x_ Xcz[WT~a\_ dTg_ X~_c[X[X_d eTW dXgU}XeVXcY _ÝUW_ddXTcd xX[Z d_\[XTch} \TgU}_g_c[dyÔZ_c x_ Y_c_Wh}Xà_ dTg_ d[hc~hW~ }hxd eTW \TgU}_g_c[d [T d_\[XTch} \TgU}_zg_c[dv ~_ ÞTWYhc }hxdu gTcT[TcX\X[V }hxd hc~ dZac[XcY }hxdy `Tg_ Te [Z_g \hcm_ eTac~ Xc [Z_ }X[_Wh[aW_ ÏræupÑy ÞTd[ Te [Z_ }hxd hW_ mhd_~ Tc [Z_ eT}}TxXcYUWTU_W[V Te d_\[XTch} \TgU}_g_c[du xZX\Z Xd Xgg_~Xh[_ eWTg [Z_ ~_ÎcX[XTcy

� � � / � � � ÿ � � � ÿ � � � � � � æ�
4 `XgU}XÎ\h[XTc Te d_\[XTch} \TgU}_g_c[ _ÝUW_ddXTcdy

Õ� / �Ù ÿ � � � ÿ �ý ÕtÙ
Õ� / �Ù � � � æý ÕqÙ
� � Õ� / �Ù � � / �ý ÕãÙ
� ÿ Õ� / �Ù � �ý ÕpÙ

� /� � æý ÕéÙ
� / Õ� / �Ù � Õ� / �Ù ÿ Õ� � �Ùý ÕræÙ
� / Õ� / �Ù � � � �� ÕrrÙ

t



4 ^_c_Wh}Xà_~ ~_ ÞTWYhc }hxdy
� / Õ� � �Ù � Õ� / �Ù ÿ Õ� / �Ùý ÕrÐÙ
� / Õ� ÿ �Ù � Õ� / �Ù � Õ� / �Ùý ÕrsÙÕ� � �Ù /� � Õ� / �Ù � Õ� / �Ùý ÕrðÙÕ� ÿ �Ù /� � Õ� / �Ù ÿ Õ� / �Ù� ÕrtÙ

4 ^_c_Wh}Xà_~ gTcT[TcX\X[V }hxdy
� þ � 5 � /� þ � / �ý ÕrqÙ
� þ � 5 � / � þ � /�� ÕrãÙ

4 ^_c_Wh}Xà_~ dZac[XcY }hxdy
Õ� / �Ù þ � � � þ � ÿ �ý ÕrpÙ

� � Õ� / �Ù þ 6 � � � � þ � ÿ 6ý ÕréÙ
� þ Õ� / �Ù ÿ 6 � � þ � ÿ 6 � � � � þ 6ý ÕÐæÙ

� þ � / � � � þ � � � � � þ æ� ÕÐrÙ
ÕãÙ Xd k_WV ad_ea} Xc [Z_ eTWg � / � þ �y {h\Z Te [Z_d_ }hxd \hc m_ UWTk_c Xc he_x }Xc_d Te }h[[X\_ \h}\a}ady ÔZ_ adah} }hxd eTW \TgU}_g_c[d hW_ W_\Tk_W_~ mVd_[[XcY �0 � r/�yÔZ_ }hxd ÕtÙoÕÐrÙ hW_ Xc[_W_d[XcY eTW [xT W_hdTcdy ÜXWd[u [Z_V hW_ ad_~ Xc [Z_cTWgh} eTWg \TgUa[h[XTcd Te TaW eT\ad_~ \h}\a}ad Xc `_\[XTc éy ÔZ_W_ [Z_V h}}Txad [T \TgU}_[_}V _}XgXch[_ d_\[XTch} \TgU}_g_c[dy `_\Tc~u [Z_V daUUTW[ hmd[Wh\[h}Y_mWhX\ W_hdTcXcY xX[Z d_[du eTW Xcd[hc\_ Xc d_[zmhd_~ UWTYWhg ~_k_}TUg_c[g_[ZT~d }Xi_ Ó hc~ Òy
7 8ÇÉ(õ
bc[aX[Xk_}Vu hc h[Tg Te h }h[[X\_ xX[Z à_WT Xd hc _}_g_c[ [Zh[ }X_d Xgg_~Xh[_}VhmTk_ ÕZ_c\_ ú�û�
Ù [Z_ à_WTy ÜTWgh}}Vu }_[ ü � Ø� y ÔZ_c 9 � ü Xd hc ÷ø�� Teüu Xe eTW h}} � � üu

9 :þ æý ÕÐÐÙ
� þ 9 5 9 þ � ; � þ æ� ÕÐsÙ

`XgU}_ }h[[X\_ \h}\a}ad dZTxd [Zh[ ÕÐsÙ Xd _ÚaXkh}_c[ [T
9 þ � ÿ � � 9 þ � ; 9 þ �ý ÕÐðÙ

Xe ü Xd h}dT ~Xd[WXma[Xk_ hc~ d_\[XTch}}V \TgU}_g_c[_~y <ÕüÙ ~_cT[_d [Z_ d_[ Teh[Tgd Te üyÕÐðÙ W_}h[_d h[Tgd xX[Z ëTXczXWW_~a\Xm}_ _}_g_c[dy lc _}_g_c[ � Xc h }h[[X\_ üXd � �ù��ù��û�	úù�öûu Xe eTW h}} �ý� � üu � � � ÿ � XgU}X_d � � � TW � � �y l}} h[Tgd
q



Te h }h[[X\_ hW_ ëTXczXWW_~a\Xm}_ hc~ h}} ëTXczXWW_~a\Xm}_ _}_g_c[d Te h ~Xd[WXma[Xk_d_\[XTch}}V \TgU}_g_c[_~ }h[[X\_ xX[Z à_WT hW_ h[Tgdy {ÝhgU}_ s ÕXXÙ UW_d_c[d hÎcX[_ ~Xd[WXma[Xk_ }h[[X\_ xX[Z ëTXczXWW_~a\Xm}_ _}_g_c[d [Zh[ hW_ cT[ h[TgdyÔZ_ eT}}TxXcY UWTU_W[X_d hW_ Z_}Uea} hd W_xWX[_ Wa}_d eTW _}XgXch[XcY \_W[hXcc_Yh[Xk_ Xc_Úah}X[X_dy
=>??@ AB Cûø ü � Ø� $ D�� ÷öö 9ýE � <ÕüÙ ÷�� �ý � � üF

9 :þ � � 9 � � þ æý ÕÐtÙ
9 � E :þ æ� 9 � E ý ÕÐqÙ
9 � � þ � � 9 � � þ æ ; 9 þ �ý ÕÐãÙ
9 � � :þ � � 9 � � þ æ� ÕÐpÙ

!"÷�� öû G$
ÕXÙ bc h Î_}~ Te d_[du [Z_ h[Tgd hW_ UW_\Xd_}V [Z_ dXcY}_[Tc d_[dyÕXXÙ bc [Z_ Xc[_Wkh} ÏæýHÑ Te ch[aWh} cagm_Wdu h}} _}_g_c[d _Ý\_U[ æ hW_ ëTXczXWW_~a\Xm}_y r Xd [Z_ Tc}V h[TgyÕXXXÙ STcdX~_W [Z_ ÎcX[_ mTT}_hc }h[[X\_ üI Y_c_Wh[_~ mV ��ý � � � ý�I y ÔZ_ h[Tgd TeüI hW_ [Z_ _}_g_c[d ���� � ���I u xZ_W_ �J Xd Tc_ Te �J hc~ �0J y èV ~Xd[WXma[XkX[Vu_k_WV _}_g_c[ 2 � üI Xd _ÚaXkh}_c[ [T dTg_ K � üI xZX\Z Xd h ëTXc Te g__[d Te�J hc~ �0J y be [Z_ ëTXc \Tc[hXcd h[ }_hd[ [xT _}_g_c[du [Z_c K Zhd h[ }_hd[ [xT}Tx_W \Tk_Wd hc~ Xd cT[ ëTXczXWW_~a\Xm}_y be [Z_ ëTXc Zhd Tc}V Tc_ _}_g_c[u [Z_c

K � �� � � � ���L u xZ_W_ �J Xd Tc_ Te �J hc~ �0J hc~ M þ Hy be M � Hu [Z_c K Xd hch[Tgu Z_c\_ ëTXczXWW_~a\Xm}_y be M N Hu [Z_c K � �LO� hc~ K � �0LO� hW_ }Tx_W\Tk_Wd Te Ky ÔZad K Xd cT[ ëTXczXWW_~a\Xm}_y STcd_Úa_c[}Vu [Z_ ëTXczXWW_~a\Xm}__}_g_c[d Te üI hW_ UW_\Xd_}V [Z_ h[Tgdy
P 8ÇÉ(ÍÌÍÇQ
l }h[[X\_ ü � Ø� Xd ÷ø��ùúu Xe eTW _h\Z cTczà_WT � � ü [Z_W_ Xd h cTc_gU[VR S <ÕüÙ da\Z [Zh[ � � TR y ÜTW h \}hdd � Te }h[[X\_du [Z_ dam\}hdd Te h[TgX\}h[[X\_d Xd ~_cT[_~ mV Ö�yì_ h}dT ~_Îc_ h ghUUXcY U v ü � ÐVWXY [Zh[ hddT\Xh[_dxX[Z _h\Z _}_g_c[ � � ü [Z_ d_[ Te h[Tgd m_}Tx X[y

UÕ�Ù � ,9 � <ÕüÙ v 9 þ �-� ÕÐéÙ
ü Xd Uz
ø÷�öûu XÛ � � TUÕ�Ù ZT}~d eTW h}} � � üyb[ Xd _hdV [T dZTx [Zh[ h }h[[X\_ xX[Z à_WT Xd h[TgX\ XÛ X[ Xd Uzd[hm}_y jdXcYÕÐðÙ Xd h}dT _hdV [T dZTx [Zh[ U Xd h ZTgTgTWUZXdgu Xe ü � ×Øy be ü Xd Xd cTcz~Xd[WXma[Xk_u U UW_d_Wk_d à_WT hc~ ëTXcdu ma[ cT[ c_\_ddhWX}V g__[dy
=>??@ ZB Cûø ü �û ÷ ö÷øøùúû [ùø� ÷ø öû÷
ø ø[� ûöû�û�ø
$ \% U ù
 ù�� ûúøùûF ø�û�
UÕ�Ù :� ] % �� ÷öö � � üF � :� æ$

ã



ì_ cTx UW_d_c[ hc h}[_Wch[Xk_ \ZhWh\[_WXàh[XTc Te h[TgX\X[Vy ü � Ø� Xd û"øû��

ù��÷öu Xe eTW h}} �ý � � üu

� þ � � ^9 � <ÕüÙ�Õ9 þ � 5 9 þ �Ù� ÕsæÙ
èV ÕÐtÙ hc~ ÎWd[zTW~_W }TYX\u ÕsæÙ Xd _ÚaXkh}_c[ [T

� :þ � � _9 � <ÕüÙ�Õ9 þ � � 9 � � þ æÙ� Õh[TgX\Ù

`a>bc>? AB d ö÷øøùúû [ùø� eû�� �÷�� ÷ø öû÷
ø ø[� ûöû�û�ø
� ù
 ÷ø��ùú ùf ùø ù
û"øû�
ù��÷ö$
áT[_ [Zh[ [Z_W_ Xd h ÎcX[_ ü � ×Ø xX[Z UÕ�Ù :� ] eTW h}} � :� æ [Zh[ Xd cT[_Ý[_cdXTch} hc~ [Z_W_eTW_ cT[ h[TgX\ Õ\ye ÏÐÐÑÙyì_ \hc W_d[h[_ ÔZ_TW_g r hd eT}}Txdy n_Îc_ [Z_ W_}h[XTc g eTW h}} �ý � � ümV

� g � � ^9 � <ÕüÙ�Õ9 þ � � 9 þ �Ù� ÕsrÙ
g Xd h \TcYWa_c\_ Tc d_\[XTch}}V \TgU}_g_c[_~ ~Xd[WXma[Xk_ }h[[X\_d hc~ ü � Ø
Xd h[TgX\ XÛ � � � � � g � ZT}~d eTW h}} �ý � � üy ÔZXd \TcYWa_c\_ Xd Xc[_W_d[XcYXc X[d Txc WXYZ[y ÜTW cTczh[TgX\ }h[[X\_du X[ VX_}~d h cT[XTc Te Tmd_Wkh[XTch}_ÚaXkh}_c\_ Xc~a\_~ mV g_hdaW_g_c[d Te }h[[X\_ UWTU_W[X_d kXh h[Tgdyl}Y_mWhX\h}}Vu ÕsæÙ _ÝUW_dd_d hc û"øû�
ù��÷öùø. ��ù�úù� öûv [xT _}_g_c[d Te hch[TgX\ }h[[X\_ hW_ _Úah}u XÛ [Z_V hW_ maX}[ eWTg [Z_ dhg_ h[Tgdy `XgX}hW}VuÕh[TgX\Ù _ÝUW_dd_d h 
û�÷�÷�ùöùø. ��ù�úù� öûv [xT _}_g_c[d Te hc h[TgX\ }h[[X\_hW_ ~XÛ_W_c[u XÛ [Z_V \hc m_ ~Xd[XcYaXdZ_~ mV hc h[TgyêU_Wh[XTch}}Vu ÕsæÙ h}}Txd [Z_ [WhcdX[XTc m_[x__c h[TgzeW__ hc~ h[TgzxXd_W_hdTcXcYy ÞTW_Tk_Wu Xc `_\[XTc éu ÕsæÙ hc~ Õh[TgX\Ù hW_ XgUTW[hc[ eTW cTWgh}eTWg \TgUa[h[XTcd xX[Z TaW eT\ad_~ \h}\a}Xy Õh[TgX\Ù h}}Txd ad [T W_U}h\_ h}}c_Yh[Xk_ Xc_Úah}X[X_d mV UTdX[Xk_ Tc_dyl\\TW~XcY [T Z_ eT}}TxXcY d[h[_g_c[u h[Tgd Te ~Xd[WXma[Xk_ }h[[X\_d Xc~a\_d_\[XTch} \TgU}_g_c[dy
=>??@ hB !û�. ÷ø��ùú �ù
ø�ù�	øùû ö÷øøùúû ù
 
ûúøù��÷öö. ú��� öû�û�øû�$ D��ü � Ö×Ø ÷�� �ý � � üF � þ �F TÕUÕ�Ù/UÕ�ÙÙ ù
 ø�û 
ûúøù��÷ö ú��� öû�û�ø �% � ù�ü+�$
STcd_Úa_c[}Vu x_ \hc ad_ ÕÐðÙ Xcd[_h~ Te ÕÐsÙ Xc Ö×Ø hc~ x_ c__~ cT dU_\Xh}hÝXTgd eTW d_\[XTch} \TgU}_g_c[dy
!"÷�� öû i$
ÕXÙ ÔZ_ d_[ Te h}} damd_[d Te dTg_ d_[ Xd hc h[TgX\ mTT}_hc }h[[X\_yÕXXÙ bc _k_WV Î_}~ Te d_[du [Z_ dXcY}_[Tc d_[d hW_ UW_\Xd_}V [Z_ h[Tgdy ß_c\_ Xcd[_h~Te [Z_ d_[z[Z_TW_[X\ _ÝUW_ddXTc � � 2 x_ \hc xWX[_ ,�- S 2 h\\TW~XcY [Td_[ [Z_TWV hc~ gTW_ hmd[Wh\[}V 9j þ 2 Xc ÖØy {ÝXd[_c\_ Te [ZXd h[Tg XdYahWhc[__~ mV h[TgX\X[Vy STck_Wd_}Vu Xc h Î_}~ Te d_[du x_ \hc xWX[_ � � 2 5

p



� � K Xcd[_h~ Te 9j þ 2 5 9j þ Ky ÔZ_c ÕsæÙ Xd _ÚaXkh}_c[ [T [Z_ d[hc~hW~hÝXTg Te _Ý[_cdXTch}X[V Te d_[ [Z_TWVu
� � � � ^k�Õk � � � k � �Ù�

STck_Wd_}V hYhXcu x_ \hc Xc[WT~a\_ [Z_ �zW_}h[XTc hd dVc[h\[X\ daYhW eTWü � ÖØu ~_ÎcXcY 9 � 2 � 9 þ 2 eTW h}} 9 � <ÕüÙ hc~ � � üyÕXXXÙ bc {ÝhgU}_ Ð ÕXÙ x_ Zhk_ d[h[_~ [Zh[ Xc h Î_}~ Te d_[du 2� / 2� ~_cT[_d [Z_d_[ Te h}} _}_g_c[d Te 2� [Zh[ hW_ cT[ Xc 2� y ÔZXd \hc m_ _hdX}V k_WXÎ_~ XcÖ×Øy ÜXWd[u x_ W_U}h\_ _k_WV d[h[_g_c[ Te [Z_ eTWg � � 2 mV 9j þ 2u adXcYh[TgX\X[Vy ÔZ_cu X[ W_ghXcd [T dZTx [Zh[ 9 þ 2� / 2� XÛ 9 þ 2� � 9 :þ 2� yÔZXd eT}}Txd Xgg_~Xh[_}V eWTg ÕÐrÙ hc~ ÕÐtÙy
l mÉ(ô nôÇóopqôÉÈô(õ
ÔZ_ [_\ZcXÚa_d Te ÔZ_TW_g r adah}}V d_Wk_ eTW UWTkXcY [Z_ x_}}zicTxc W_UW_zd_c[h[XTc [Z_TW_gd eTW h[TgX\ }h[[X\_du xZX\Z hW_ khWXhc[d Te `[Tc_íd [Z_TW_gÕ\ye ÏðÑÙy ÔZ_ eT}}TxXcY eh\[d hW_ UWTk_c Xc ÏÐÐÑ eTW ü � Øy
4 be ü Xd ÎcX[_u [Z_c UÕ�Ù :� ] eTW _k_WV cTczà_WT � � üy
4 be UÕ�Ù :� ] eTW _k_WV cTczà_WT � � ü hc~ ü Xd d_\[XTch}}V \TgU}_g_c[_~u [Z_cü Xd h[TgX\y
4 ü Xd ~Xd[WXma[Xk_ XÛ h}} d_\[XTch} \TgU}_g_c[d hW_ acXÚa_yb[ eT}}Txd [Zh[ _k_WV ÎcX[_ d_\[XTch}}V \TgU}_g_c[_~ }h[[X\_ Xd h[TgX\ hc~ ~Xdz[WXma[Xk_ hc~ [Z_W_eTW_ mTT}_hcy ÞTW_Tk_Wu _k_WV ÎcX[_ mTT}_hc }h[[X\_ Xd h[TgX\y

`a>bc>? ZB
�ù� !û�. ÷ø��ùú �ù
ø�ù�	øùû ö÷øøùúû ÷�� ûû�. ÷ø��ùú ���öû÷� ö÷øøùúû ü ú÷� �ûû��û��û� ù�ø� ø�û 3ûö� �% 
ûø
 ÐVWrY $
�ùù� !û�. 3�ùøû ÷ø��ùú �ù
ø�ù�	øùû ö÷øøùúû ÷�� ûû�. 3�ùøû ���öû÷� ö÷øøùúû ù
 ù
��

�����ùú [ùø� ø�û 3ûö� �% 
ûø
 ÐVWrY $
êaW UW_kXTad _ÝhgU}_d dZTx [Zh[ Ö×Ø Zhd h[ }_hd[ d_[d hd gT~_}dy ÔZ_ W_UzW_d_c[h[XTc [Z_TW_g dZTxd [Zh[ X[ Zhd h[ gTd[ [Z_d_ gT~_}dy ÔZad ÎWd[zTW~_WW_hdTcXcY hmTa[ Î_}~d Te d_[d Xd UW_\Xd_}V ÎWd[zTW~_W W_hdTcXcY hmTa[ Ö×Øy èa[[ZXd Xd gTW_ [Zhc mTT}_hc W_hdTcXcYy b[ Xd d[WTcY_Wu dXc\_ kXh h[Tgdu x_ hW_ hm}_ [TW_hdTc _}_g_c[zxXd_ hc~ X[ Xd x_hi_Wu dXc\_ x_ hkTX~ [Z_ Tc[T}TYX\h} \TggX[g_c[[T h acXk_Wdh} d_[y^Xk_c [Z_ W_UW_d_c[h[XTc [Z_TW_gd hc~ [Z_ d[hc~hW~ [Whcd}h[XTc m_[x__cTmë_\[d Te Te d_[ [Z_TWV hc~ [ZTd_ Te Ö×Øu x_ \hc UWTk_ h}} d[h[_g_c[d Te `_\[XTc s[T `_\[XTc t _c[XW_}V h[ [Z_ d_[zdX~_yÜXch}}Vu x_}}zicTxc dXà_ mTac~d eTW ÎcX[_ }h[[X\_d eT}}Tx Xgg_~Xh[_}V eWTg [Z_W_UW_d_c[h[XTc [Z_TW_gdy ÔZ_ eW__ mTT}_hc }h[[X\_ xX[Z H Y_c_Wh[TWdu eTW Xcd[hc\_uZhd ÐI h[Tgd Õ\ye {ÝhgU}_ s ÕXXXÙÙ hc~ [Z_W_eTW_ Ð�s _}_g_c[dyÔZ_ eT}}TxXcY [Z_TW_g Te Þ\çXcd_V Xd k_WV Xc[_W_d[XcY eTW W_d[WX\[XcY TaW\h}\a}X Xc \_W[hXc dU_\Xh} \hd_dy
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¶���% $ ÔZ_ UWTTe Xd mhd_~ Tc }Xe[XcY Ö×«ß y êc_ gad[ [Z_W_eTW_ dZTx [Z_ eT}}TxzXcYy �_[ �� hc~ �� m_ \}had_dy ÜTW h}} YWTac~ Xcd[hc\_d ��� hc~ ��� da\Z [Z_W_Xd hc Xce_W_c\_ Xc Ö×«ß xX[Z \Tc\}adXTc �º� u [Z_W_ Xd hc Xce_W_c\_ m_[x__c ��hc~ �� Xc Ö×«- xX[Z \Tc\}adXTc �º da\Z [Zh[ �º� Xd h YWTac~ Xcd[hc\_ Te �º yÔZ_ UWTTe Xd h dXgU}_ h~hU[h[XTc Te [Zh[ eTW [Z_ cTczYTac~ \hd_ Te ×« Xc ÏÐrÑyb[ Xd d[WhXYZ[eTWxhW~ eTW gTd[ Te [Z_ Xce_W_c\_ Wa}_dy `Tg_ Wa}_d Te Æ hW_ cTx cT}TcY_W dXgU}XÎ\h[XTcdy ÔZXd Xd [Z_ \hd_ eTW ÕÆ�»Ù hc~ ÕÆ�ÎÙ y ÔZ_ ÎWd[ Wa}_ cTxm_\Tg_d Õl[TgrÙy b[ Xd ~_WXk_~ eWTg ÕÐÐÙy ÔZ_ d_\Tc~ Wa}_ m_\Tg_d Õ�bÙ hc~ÕÞbÙy ÔZ_d_ eh\[TWXcY Wa}_d hW_ ~a_ [T [Z_ eh\[ [Zh[ x_ h}xhVd xTWi_~ gT~a}TX~_gUT[_c\_ Xc [Z_ YWTac~ \hd_y
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bc \hd_ Te ÕSa[Ùu xZ_c [Z_ [_Wg [T m_ \a[ Ta[ Xd h khWXhm}_u [Z_ dX[ah[XTc XdgTW_ XckT}k_~y STcdX~_W [Z_ \}had_d
�ý2� þ K�ký � 0 ý2�20� þ K��

ÔZ_c k \hc m_ damd[X[a[_~ eTW hcV YWTac~ Xcd[hc\_ 20�ÿK0�u xZ_W_ 20� Xd h Y_c_Wh[TWhc~ K0� hc hWmX[WhWV ëTXc Te Y_c_Wh[TWdy ì_ Tm[hXc [Z_ YWTac~ Xcd[hc\_
�ý2� þ K�20�K0� � 0 ý2�20� þ K�

�ý� 0 ý2�2� þ K�K0�K�
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Te ÕSa[Ùy `Xc\_ K0� Xd hWmX[WhWVu x_ \hc W_UW_d_c[ X[ mV h eW_dZ khWXhm}_ k0 y ÔZ_\TWW_dUTc~XcY damd[X[a[XTc � ghUd k [T 20�ÿk0 y ÔZXd VX_}~d Tc_ Te [Z_ cTczYWTac~ÕSa[ÙzWa}_dy ÔZ_ T[Z_W \hd_d hW_ dXgX}hWyl Îch} W_ghWi \Tc\_Wcd [Z_ TW~_WXcY W_d[WX\[XTcd Te [Z_ eh\[TWXcY Wa}_d Õ�bÙhc~ ÕÞbÙy b[ Xd TmkXTad [Zh[ [Z_V \hc m_ dVc\ZWTcXà_~ xX[Z [ZTd_ Te W_dT}a[XTchc~ \ZhXcXcYy �ÿ
Ä® mÍ()*Í.ÌóÇÍÉÆ óÆÊ /óÈÍóî*ô 0*Í(ÍÆóÇÍÉÆ
`XgU}XÎ\h[XTc [_\ZcXÚa_d hW_ Xc~XdU_cdhm}_ eTW _ä\X_c[ TW~_W_~ W_dT}a[XTc \h}z\a}Xy â_dT}a[XTc m}Txd aU [Z_ d_hW\Z dUh\_ hc~ ghV }_h~ [T h \TgmXch[TWXh}_ÝU}TdXTc xZ_W_hd dXgU}XÎ\h[XTc \a[d X[ ~Txcy ÔZ_ gTW_ UTx_Wea} [Z_ dXgU}XÎz\h[XTc [_\ZcXÚa_d h UWTk_W UWTkX~_du [Z_ YW_h[_W [Z_ \Zhc\_ [T W_\_Xk_ hc hcdx_WeWTg [Z_ UWTk_W Xcd[_h~ Te Y_[[XcY }Td[ Xc dUh\_z[Xg_y `Tg_ dXgU}XÎ\h[XTc [_\ZzcXÚa_du }Xi_ eTW Xcd[hc\_ damdagU[XTcu \Tc\_Wc Tc}V [Z_ \}hadh} d[Wa\[aW_y ÔZ_VhW_ \TggTc [T h}} TW~_W_~ W_dT}a[XTc \h}\a}Xy ì_ ~T cT[ ~Xd\add [Z_g Xc [ZXd[_Ý[y `__ ÏsÑ eTW h ~Xd\addXTcy ì_ h}dT ~T cT[ ~Xd\add [Z_ khWXTad dXgU}XÎ\h[XTcWa}_d [Zh[ hW_ hUU}X\hm}_ [T ×Ø Xc Y_c_Wh}u Õ\yey ÏÐrÑÙy ì_ W_d[WX\[ TaW h[[_c[XTc[T [Z_TWVzdU_\XÎ\ hc~ [Z_W_eTW_ eT\ad_~ dXgU}XÎ\h[XTc [_\ZcXÚa_d eTW Ö×Ø hc~_Ý[_cdXTcdyÔZ_ ghXc X~_h Te dXgU}XÎ\h[XTc Xd [Zh[ h \}had_ � Xc h \}had_ d_[ � Xd dXgU}XÎ_~mV h \}had_ §u Xe h~~XcY § [T � ghi_d � W_~ac~hc[ hc~ Xe § Xd h \Tcd_Úa_c\_Te � y ÔZ_c Te \TaWd_ § \hc m_ h~~_~ [T � hc~ � \hc m_ ~Xd\hW~_~yßXc_d ÏrrÑ ~Xd\add_d d_k_Wh} dXgU}XÎ\h[XTc Wa}_dy ì_ dZTx [Zh[ x_ \hc W_UWTz~a\_ [Z_g Xc [Z_ TW~_W_~zW_dT}a[XTc eWhg_xTWiyÔZ_ ÎWd[ g_[ZT~ Xd \h}}_~ ú�÷ù�öû
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y �_[ 9 m_ dTg_ h[Tg Xc[WT~a\_~ mVTc_ Te ÕÆ�Ù TW ÕÆ»Ùy ÔZad 9 Xd Xc[WT~a\_~ h[ [Z_ }_e[zZhc~ dX~_ Te hc Xc_Úah}X[VyÔZ_ [WhcdeTWgh[XTcd Æ Zhk_ [Z_ XckhWXhc[u [Zh[ 9 xX}} c_k_W m_ dZa1_~ [T hWXYZ[zZhc~ dX~_y ì_ cTx dZTx [Zh[ h}dT [Z_ Xce_W_c\_ Wa}_d ÕSa[Ù hc~ ÕnÜÙ Zhk_[ZXd XckhWXhc[yÜTW ÕSa[Ù|_X[Z_W Xc [Z_ YWTac~ TW [Z_ cTczYWTac~ \hd_|\TcdX~_W [Z_ Xcz_Úah}X[V 9 þ Ky ÔZ_ Tc}V xhV [T dZa1_ 9 [T [Z_ WXYZ[zZhc~ dX~_ Te h UW_gXd_xTa}~ m_ [Zh[ [Z_ d_\Tc~ UW_gXd_ Xd Te [Z_ eTWg 2 þ kÊ ÕkÙy èa[ [Z_c Ê ÕkÙ gad[m_ mXYY_W [Zhc k hc~ [Z_ ÕSa[ÙzXce_W_c\_ xTa}~ kXT}h[_ [Z_ TW~_WXcY \Tcd[WhXc[dy
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ÔZ_ ÎWd[ ÕnÜÙ Wa}_ h}dT ~T_d cT[ dZa1_ 9 [T h WXYZ[zZhc~ dX~_y bc [Z_ d_\Tc~Tc_u [ZXd \hc [_gUTWhWX}V ZhUU_cu Xe 9 � ku ma[ [Z_ cTWgh}Xàh[XTc xX[Z Æ dZa1_d9 mh\i [T [Z_ }_e[zZhc~ dX~_ hYhXcy `a\Z hc h[Tg Xd [Z_W_eTW_ \h}}_~ ú�÷ù�öû

yì_ cTx dZTx [Zh[ 9 \hccT[ m_ W_gTk_~ mV \ZhXcXcY Xc 9 þ æy STcdX~_W hYhXc9 þ æy bc TW~_W [T \ZhXc Tc 9u [Z_ d_\Tc~ UW_gXd_ gad[ m_ _X[Z_W Te [Z_ eTWgE þ k2 TW E þ ku xZ_W_ 2 hc~ 3 hW_ h}dT dgh}}_W [Zhc 9y bc [Z_ ÎWd[ \hd_u [Z_d_\Tc~ UW_gXd_ Xd ghÝXgh} hc~ W_~ac~hc[v X[ Xd _c[hX}_~ mV E þ 2 y bc [Z_ d_\Tc~\hd_u [Z_ UW_gXd_ Xd h}W_h~V eh}d_yÔZad [Z_ Tc}V xhV [T _}XgXch[_ h }X[_Wh} 9E þ æ xX[Z \ZhXc}_dd 9 Xd mVW_~a\[XTc xX[Z Æ mV Wa}_ ÕÆ�ÏÙ hc~ acXÎ\h[XTc xX[Z W_dU_\[ [T ÕÞbÙy ÔZad Xe [Z_UW_gXd_ Xd eh}d_u [Z_c [Z_ \Tc\}adXTc Xd eh}d_ hc~ \Tcd_Úa_c[}Vu Xe [Z_ \Tc\}adXTcZT}~du [Z_c dT ~T_d [Z_ UW_gXd_y ÔZh[ Xd h~~XcY [Z_ \Tc\}adXTc ghi_d [Z_ UW_gXd_W_~ac~hc[y b[ \hc [Z_W_eTW_ m_ ~Xd\hW~_~ylcT[Z_W dXgU}XÎ\h[XTc Wa}_ xTWid eTW ~Xd[WXma[Xk_ }h[[X\_dy STcdX~_W [Z_ \ZhXczXcY Xce_W_c\_
�ý2� þ K�k � 0 ý2�20� þ K�

��ý� 0 ý2��2� þ K��K�be k Xd h khWXhm}_ [Zh[ T\\aWd c_X[Z_W Xc 2� hc~ K�u cTW Xc � hc~ §u [Z_c [Z_\Tc\}adXTc Te ÕSa[æÙ W_~a\_d [T
�ý� 0 ý2�2� þ K�K��

b[ Xd h}W_h~V UWTU_W}V damdag_~ mV [Z_ ÎWd[ UW_gXd_ h\\TW~XcY [T TaW hmTk_\TcdX~_Wh[XTcd TW X[ Xd X~_c[X\h} [T X[ aU [T W_chgXcY Te khWXhm}_dy ÔZad [ZXdkhWXhm}_ \ZhXcXcY Xd W_~ac~hc[ hc~ c__~ cT[ m_ U_WeTWg_~yl k_WV Xc[_W_d[XcY dXgU}XÎ\h[XTc ZT}~d ac~_W [Z_ h~~X[XTch} hddagU[XTc [Zh[[Z_W_ Xd cT acXk_Wdh} d_[ �_¸^k�k þ ¸ u TW _ÚaXkh}_c[}V ^k_¸�k :þ ¸ y ÔZ_cu _k_WV\}had_ Te [Z_ eTWg �ýk þ � Xd damdag_~ mV � u Xe [Z_ khWXhm}_ k ~T_d cT[ T\\aW Xc
� TW �y ßXc_d ÏrrÑ Zhd dZTxc [Zh[ [Z_ [xT hmTk_ dXgU}XÎ\h[XTcd \hc m_ \TgmXc_~y

�ý4�J þ �Jký4k þ �J � �ý�J þ �J

ïWTkX~_~ k ~T_d cT[ T\\aW Xc �J u �J u �J TW � y ÔZXd dXgU}XÎ\h[XTc Xd h}dT UTddXm}_Xc TaW d_[[XcYy ì_ gad[ dZTx [Zh[ [Z_ eT}}TxXcY eTWga}h ZT}~dy
^����Õ� :þ � � _k�Õ� :þ �k � k :þ �Ù�

ì_ ~T cT[ UW_d_c[ h eTWgh} hWYag_c[y bcd[_h~ x_ W_e_W [T [Z_ W_UW_d_c[h[XTc[Z_TW_g hc~ [T d_[z[Z_TW_[X\ Xc[aX[XTcy be [Z_W_ Xd cT acXk_Wdh} d_[ hc~ Xe � :þ �
hc~ � Xd dTg_ T[Z_W d_[u [Z_c x_ \hc h}xhVd Îc~ hc h[Tg 9 [Zh[ Xd c_X[Z_W m_}Tx�u cTW � hc~ �y ÔZad h~~XcY 9 [T � d[X}} ~T_d cT[ eTW\_ � þ � ÿ 9y STck_Wd_}VuYXk_c hc _}_g_c[ da\Z [Zh[ � :þ � ÿ ku Te \TaWd_ � :þ � h}dT ZT}~dyjdXcY [Z_d_ dXgU}XÎ\h[XTc Wa}_du x_ \hc W_d[WX\[ [T h \_W[hXc _Ý[_c~ [Z_ UWT}XÎ\\ZhXcXcY Xce_W_c\_d xX[Z khWXhm}_dy ÔZ_ ~_k_}TUg_c[ Te gTW_ da\Z Wa}_d Xd h ghXc[hdi eTW [Z_ ea[aW_y ÔZ_ a}[Xgh[_ YTh} Xd Te \TaWd_ [Z_ hkTX~hc\_ Te h}} khWXhm}_\ZhXcXcYdy b[ Xd h k_WV \Zh}}_cYXcY TU_c Úa_d[XTc xZ_[Z_W [ZXd YTh} \hc m_ W_h\Z_~y
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bc ÏÐÐÑu x_ UWTUTd_~ h[TgX\ ~Xd[WXma[Xk_ }h[[X\_d hd hc h}Y_mWhX\ \TW_ \h}\a}ad eTWW_hdTcXcY hmTa[ d_[d Xc UWTYWhg ~_k_}TUg_c[ g_[ZT~d }Xi_ Ò TW Óy ß_W_u x_ Zhk_~_k_}TU_~ hÝXTgh[Xàh[XTcd [Zh[ daUUTW[ [Z_ _Û_\[Xk_ W_~a\[XTc hc~ dXgU}XÎ\hz[XTc Te [_Wgdu Xc_Úah}X[X_d hc~ \}had_d hc~ VX_}~ d_k_Wh} gT~a}hW _Ý[_cdXTcd Te heT\ad_~ TW~_W_~ W_dT}a[XTc \h}\a}ad eTW ~Xd[WXma[Xk_ }h[[X\_d [T h[TgX\ ~Xd[WXma[Xk_hc~ h[TgX\ mTT}_hc }h[[X\_dy bc UhW[X\a}hWu [Z_d_ _Ý[_cdXTcd dXgU}XeV [Z_XW UW_z~_\_ddTWdy ÔZXd cX\_}V gXWWTWd [Z_ eh\[ [Zh[ h[TgX\ }h[[X\_d hW_ gh[Z_gh[X\h}}VdXgU}_W [Zhc cTczh[TgX\ Tc_dy ì_ ~T cT[ icTx Te hcV T[Z_W [Z_TWX_d Te \TgzUhWhm}_ \TgU}_ÝX[V [Zh[ Zhk_ m__c Xc[_YWh[_~ Xc[T hc ha[Tgh[_~ UWTTezd_hW\ZUWT\_~aW_ dT ehWyêaW W_da}[d hW_ Tc}V h ÎWd[ d[_U [TxhW~d Xc[_W_d[XcY UWh\[X\h} hUU}X\h[XTcd XceTWgh} g_[ZT~dy ì_ _ckXdXTc [Z_ eT}}TxXcY eaW[Z_W xTWiy ÜXWd[ hc~ gTd[ XgUTWz[hc[u [Z_ \h}\a}ad hc~ [Z_ hddT\Xh[_~ UWTTezd_hW\Z g_[ZT~ dZTa}~ m_ XgU}_g_c[_~hc~ Xc[_YWh[_~ Xc[T hc hUU}X\hm}_ eTWgh} g_[ZT~y `_\Tc~u Xc TW~_W [T h\ZX_k_ [Z_ÎWd[ YTh}ugTW_ d[Wa\[aW_ dZTa}~ m_ h~~_~u eTW Xcd[hc\_u [VU_d eTW d_[du UhXWdu \TgzUW_Z_cdXTcu XcÎcX[_ d_[du h \ZTX\_ eac\[XTc Õ\yey ÏrÑÙ hc~ mhdX\ ~h[hzd[Wa\[aW_d hc~_c[X[X_d }Xi_ }Xd[du [W__d hc~ cagm_Wdy ÔZXW~u [Z_ [WhcdeTWgh[XTcd Æ dZTa}~ m_ TUz[XgXà_~u eaW[Z_W dXgU}XÎ\h[XTc [_\ZcXÚa_d dZTa}~ m_ ~_k_}TU_~y êaW [Z_TW_[X\h}W_da}[d [Z_c TU_c [Z_ xhV eTW TU_Wh[XTch} ha[Tgh[_~ W_hdTcXcY hmTa[ d_[d Xc [Z_\Tc[_Ý[ Te Xc~ad[WXh}zd[W_cY[Z eTWgh} g_[ZT~dy
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