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á â����"!$����
ãaf _obf`^gb_[o [n utlb_ufh_g hgbg ktca gk _ug`fk� gth_[� w_hf[� goh ntll bfäb _k gk_`o_åcgob b^foh [n b[hg]æk _on[^ugb_[o k]kbfu� ãa_k hfwfl[\ufob pgk \^[u[bfhy] baf \afo[ufogl ktccfkk [n baf _obf^ofb goh _bk u[kb _u\[^bgob g\\l_cgb_[o�baf m[^lh m_hf mfy� y^_o`_o` utlb_ufh_g h[ctufobk b[ [ofæk åo`f^b_\k� ãaf

~



mfy cgo yf cag^gcbf^_çfh gk g p[^lhp_hf c[llfcb_[o [n h[ctufob kf^wf^k hfl_wf^_o`èutlb_ufh_gé h[ctufobk b[ baf cl_fobk�xk baf hgbg w[ltuf gccfkk_ylf n^[u baf \g^b_c_\gb_o` kf^wf^k _oc^fgkfk y] gofo[^u[tk ^gbf� _b yfc[ufk [yw_[tk b[ bgqf ghwgobg`f [n baf pfll�qo[po w_^btfk[n hgbgygkf k]kbfuk c[ok_hf^_o` baf fêc_fob goh kfct^f kb[^g`f goh ghu_o_k�b^gb_[o [n at`f gu[tobk [n hgbg � Z[okfëtfobl]� utlb_ufh_g hgbgygkf k]kbfukgoh baf _obf`^gb_[o _ob[ baf mfy g^f a[b b[\_ck _o hgbgygkf baf[^] goh k]kbfuhfwfl[\ufob ìiíî}� ïïfî}ð�ãaf ugñ[^ h^gpygcq [n baf ct^^fob m[^lh m_hf mfy _k _bk [nbfo c[u\lg_ofh lgcq[n ygohp_hba èbaf òm[^lh m_hf mg_bóé� ãaf cgca_o` [n h[ctufobk y] \^[ä]kf^wf^k goh fkbgyl_ka_o` a_f^g^ca_fk [n ktca kf^wf^k cgo [ol] u_b_`gbf ba_k ot_kgocfy] ^fhtc_o` p_hf g^fg ofbp[^q gccfkkfk� ôo baf [baf^ agoh� baf _on[^ugb_[ofäcago`fh goh kb[^fh p_ba_o baf mfy _k [nbfo ^fhtohgob� ãaf^f fä_kbk g wg^_fb][n utlb_ufh_g hgbg n[^ugbk pa_ca g^f _obf^^flgbfh y] c[owf^k_[o b[[lk goh ug]h_õf^ _o gk\fcbk ktca gk c[u\^fkk_[o èo[of� l[kklfkk� [^ l[kk]é� c[l[^ hf\ba goh^fk[ltb_[o n[^ _ug`fk� [^ baf kgu\l_o` ^gbf n[^ gth_[� ãaf kfb [n utlb_ufh_gn[^ugbk kt\\[^bfh y] baf \g^b_ctlg^ y^[pkf^k wg^_fk gk pfll èbaf mfy b^gok\[^b\^[b[c[l h^gnb öãã÷�~�~ ìøeùúî}ð fwfo [\b_[ogll] [õf^k c[obfob of`[b_gb_[o�cl_fobk cgo k\fc_n] baf_^ \^fnf^focfké� ãaf c[okfëtfocf _k g ^fhtohgob kb[^g`f [nbaf utlb_ufh_g h[ctufobk gb baf kb[^g`f kf^wf^ goh g o[o�[\b_ugl fäcago`f [nbafu�ãa_k \g\f^ \^[\[kfk b[ _obf`^gbf baf c[owf^k_[o b[[lk _ob[ kb[^g`f goh \^[ä]kf^wf^k g_u_o` gb g h]ogu_c [\b_u_çgb_[o [n utlb_ufh_g h[ctufob fäcago`f�ø[^ugll] ba_k cgo yf h[of y] ^f\^fkfob_o` bafkf b[[lk gk ntocb_[ogl c[okb^g_obk[o baf gbb^_ytbfk [n go [yñfcb�[^_fobfh kcafug hfk_`o� ãa_k `_wfk baf [\b_[o f_baf^b[ \a]k_cgll] ^f\^fkfob go gbb^_ytbf èy] kb[^_o` _b [^ gccfkk_o` _b w_g baf ofbp[^qé[^ b[ c[u\tbf _b n^[u [baf^ [ofk� ãa_k g\\^[gca y[ba ^fhtcfk baf hgbg w[ltufgoh ^fl_fwfk baf ofbp[^qk� e_wfo g kfb [n c[owf^k_[o b[[lk n[^ g ûüýþÿ���üý kf^wf^baf^f _k� _o `fof^gl� u[^f bago [of pg] [n \g^b_b_[o_o` baf n[^ugbk _ob[ \a]k_cgll]^f\^fkfobfh goh c[u\tbfh [ofk� í] g\\l]_o` g c[kb ntocb_[o fgca kf^wf^ l[cgll]hfbf^u_ofk _bk [\b_ugl ca[_cf c[ok_hf^_o` gk\fcbk ktca gk kb[^g`f c[oktu\b_[o�ofbp[^q ygohp_hba� goh c[u\lfä_b] [n baf c[owf^k_[ok� mf p_ll hfu[okb^gbf bagbba_k [\b_u_çgb_[o _k g o[o�b^_w_gl bgkq bagb cgoo[b yf h[of ugotgll] goh utkbyf \f^n[^ufh \f^_[h_cgll] k_ocf baf \g^gufbf^k [n baf c[kb ntocb_[o ug] cago`fhf\foh_o` [o baf gccfkk \^[ålf èf�̀ � baf kf^wf^ cgo tkf kbgb_kb_cgl hgbg n[^ ba_k\t^\[kfé�ãaf ^fkb [n ba_k \g\f^ _k [^`go_çfh gk n[ll[pk� ïfcb_[o � _lltkb^gbfk [t^ g\\^[gcay] g \^gcb_cgl g\\l_cgb_[o� g ^fb^_fwgl goh hfl_wf^] k]kbfu n[^ ñ[t^ogl g^b_clfk�goh \^fkfobk go [yñfcb�[^_fobfh hgbgygkf hfk_`o n[^ _b� so ïfcb_[o � pf gykb^gcbn^[u baf g\\l_cgb_[o goh n[^ugll] hfkc^_yf baf [\b_u_çgb_[o \^[ylfu n[^ [yñfcb�[^_fobfh hgbgygkfk p_ba ntocb_[ogl c[okb^g_obk� ïfcb_[o � h_kctkkfk kfg^ca k\gcf^fhtcb_[ok n[^ baf [\b_u_çgb_[o \^[ylfu goh ïfcb_[o � fägu_ofk g c[kb ntocb_[o
�



y] ufgok [n kfwf^gl kcfog^_[k� ïfcb_[o } ktuug^_çfk baf c[ob^_ytb_[ok [n ba_k\g\f^ goh kqfbcafk \[kk_ylf fäbfok_[ok�
� � ������ �����$�����
mf p_ll _lltkb^gbf [t^ g\\^[gca y] baf h[ctufob fäcago`f ktyk]kbfu [n bafh_`_bgl l_y^g^] \^[ñfcb ��	
��
� ãaf ��	
��
 \^[ñfcb g_uk gb baf ^fb^_fwglgoh hfl_wf^] [n h_`_b_çfh ñ[t^ogl g^b_clfk� ãaf ^fb^_fwgl [n baf \g\f^k _k ygkfh [obaf y_yl_[`^g\a_c hgbg gk pfll gk [o baf ntll bfäb [n baf bgylfk [n c[obfobk gohbaf å^kb \g`fk [n baf g^b_clfk� �tf^] ^fktlbk g^f ^gkbf^ _ug`f ^f\^fkfobgb_[ok [nbaf å^kb \g`fk [n baf kflfcbfh \g\f^k goh baf_^ y_yl_[`^g\a_c hgbg� xtba[^_çfhtkf^k cgo [^hf^ baf ^gkbf^ _ug`fk [n c[u\lfbf g^b_clfk pa_ca g^f hfl_wf^fh y[ba _og y^[pkgylf goh _o g \^_obgylf n[^ugb�ãfcao_cgll] baf ��	
��
 k]kbfu _k ygkfh [o baf h_kb^_ytbfh utlb_ufh_g hgbg�ygkf k]kbfu ã^gokígkf�ù]^_gh ìã^gî}ð� ø[^ c[\]^_`ab ^fgk[ok fgca \g^b_c_\gb_o`l_y^g^] [\f^gbfk bp[ kb^_cbl] kf\g^gbfh hgbgygkfk� [of n[^ baf ^fb^_fwgl c[obg_o_o`baf y_yl_[`^g\a_c hgbg goh baf å^kb \g`fk [n gll g^b_clfk goh baf [baf^ [of n[^[^hf^ goh hfl_wf^]� ÷g\f^k g^f _oclthfh _ob[ baf hfl_wf^] zí [o hfugoh [ol]�_�f�� o[b ]fb gwg_lgylf g^b_clfk g^f kcgoofh y] go [\f^gb[^� ïbgohg^h mfy y^[pkf^kg^f fu\l[]fh gk tkf^ _obf^ngcf b[ baf k]kbfu goh k\fc_gl_çfh \^[ä] kf^wf^k pa_ca\f^n[^u cgca_o` goh n[^ugb c[owf^k_[ok g^f tkfh èbaf \^[ä] kf^wf^k g^f kf\g^gbfglk[ htf b[ c[\]^_`ab ^fkb^_cb_[oké�so baf ��	
��
 \^[ñfcb y^[pkgylf goh \^_obgylf ^f\^fkfobgb_[ok [n g h[ctufobg^f h_kb_o`t_kafh n[^ baf n[ll[p_o` ^fgk[ok�

� �fk[ltb_[ok a_`af^ bago ~�� h\_ g^f o[b g\\^[\^_gbf n[^ b[hg]æk kbgohg^hh_k\lg]k� ø[^ ç[[u_o` _ob[ g \g`f ��	
��
 ghh_b_[ogll] [õf^k ��� h\_ gk^fk[ltb_[o�
� ÷^_ob_o`� a[pfwf^� ka[tlh yf h[of p_ba gb lfgkb ��� h\_ èìãv�ð kb^[o`l]ghw[cgbfk ba_k clg_ué�
� ãaf yt_lb�_o \^_ob_o` ngc_l_b_fk [n b[hg]æk mfy y^[pkf^k g^f _og\\^[\^_gbf�ãaf] h[ o[b [\b_u_çf baf c[owf^k_[o [n ^gkbf^ _ug`fk b[ g \^_ob n[^ugbpagb cgo ^fktlb _o \^_ob ñ[yk [n ~�� ùí goh u[^f n[^ g bpfob] \g`f \g\f^�ïcgl_o` [n baf _ug`fk b[ baf c[^^fcb \^_obf^ \g`f k_çf _k go[baf^ c^_b_cgl _kktfo[b agohlfh wf^] pfll�
so `fof^gl� ñ[t^ogl g^b_clfk c[obg_o `^f]kcglf [^ fwfo c[l[^ _lltkb^gb_[ok� ø[^ ktca\g`fk pf hfc_hfh b[ [õf^ bp[ ^gkbf^ _ug`fk� g ylgcq�goh�pa_bf èí�mé _ug`fgoh g c[l[^ _ug`f� ãaf í�m _ug`f _k n[^ ^fgh_o` baf bfäb� g l[kklfkk `^g\a_cn[^ugb _k tkfh n[^ ba_k� ãaf c[l[^ _ug`f _k n[^ w_fp_o` baf _lltkb^gb_[ok� g l[kk]`^g\a_c n[^ugb _k tkfh n[^ bagb� ã[ kgb_kn] baf offhk [n gll baf h_õf^fob cl_fobk

�



bfäb \g`fk _lltkb^gb_[o \g`fk
y^[pk_o` ��� ���è~�� h\_é ��� ���

���ç[[u_o` ��� ���è��� h\_é ��� ������\^_ob_o` �� ��è��� h\_é �� ��� �� �� 
��� ���
��� ��� ��� �� èngä_o`é �!

ãgylf ~� ø[^ugbk kt\\[^bfh _o ��	
��

baf ^gkbf^ _ug`f goh \^_ob_o` n[^ugbk ktuug^_çfh _o ãgylf ~ g^f kt\\[^bfh y]baf ��	
��
 k]kbfu� ��� è÷[^bgylf "fbp[^q e^g\a_cké ì÷"eð pgk hfwfl[\fhgk g ktccfkk[^ [n baf \[\tlg^ ��� n[^ugb� �! èsobf^ogb_[ogl ãflfc[uuto_cgb_[okvo_[o èsãv� n[^uf^l] qo[po gk ZZsããé øgä e^[t\ s# foc[h_o` kcafufé _k tkfhn[^ ngä_o` í�m \g`fk gk g k\fc_gl cgkf [n \^_ob_o`� ãaf ^gkbf^ _ug`f c[u\[ofobk[n ÷[kbïc^_\b è�fwfl � goh a_`af^ ì÷[kî�ðé [^ ÷zø ålfk cgo yf c[u\^fkkfh� ãaf_obf^ogl _obf^\^fbf^ [n baf \^_obf^ p_ll bafo \f^n[^u baf hfc[u\^fkk_[o� ø[^ í�m_ug`fk baf l[kklfkk �fu\fl�$_n�mflca è�$mé gl`[^_bau goh n[^ `^f]kcglf gohc[l[^ _ug`fk baf l[kk] h_kc^fbf c[k_of b^gokn[^u èzZãé bfcao_ëtf� ygkfh [o baf%÷�e kbgohg^h� g^f fu\l[]fh�x k_u\l_åfh [yñfcb�[^_fobfh hgbgygkf hfk_`o ìíùî�� Zgbî�ð [n baf ��	
��
 k]k�bfu _k hf\_cbfh _o ø_`t^f ~ ètk_o` baf ôzùe�î� o[bgb_[o ìZgbî�ðé� mf of`lfcbbaf ufba[hk fäcf\b ba[kf b[ gccfkk baf _ug`f n[^ugbk [n \g`fk� %[t^oglk� ñ[t^�ogl otuyf^k� g^b_clfk� goh \g`fk g^f u[hflfh y] baf clgkkfk &'()*+,� &'()*+,
*(-./)� +)012,/� goh 3+4/� %[t^oglk c[ok_kb [n ñ[t^ogl otuyf^k goh otuyf^kc[obg_o g^b_clfk� ãa_k _k n[^ugl_çfh y] g ~�o ^flgb_[oka_\k yfbpffo &'()*+, goh
&'()*+, *(-./) goh yfbpffo &'()*+, goh +)012,/� x^b_clfk g^f c[u\[kfh [n\g`fk goh baf otuyf^k bafukflwfk c[obg_o [po \g`fk ktca gk baf bgylf [n c[o�bfobk� x`g_o ba_k _k fä\^fkkfh y] ~�o ^flgb_[oka_\k� ãaf _ug`f ^f\^fkfobgb_[ok [n\g`fk g^f u[hflfh gk [yñfcbk [n baf gykb^gcb clgkk 1-+4/ p_ba baf h_kñ[_ob kty�clgkkfk 0/50 1-+4/ goh 1,,(60)+01'* 1-+4/� xk h_kctkkfh gy[wf� g \g`f ug]agwf [of [^ bp[ _ug`f ^f\^fkfobgb_[ok� ãa_k _k ^f\^fkfobfh y] g ~�o ^flgb_[oka_\yfbpffo baf clgkkfk 3+4/ goh 1-+4/� ôof _ug`f ^f\^fkfobgb_[o _k n[^ ^fgh_o` gohbaf [baf^ [of _k n[^ w_fp_o` baf _lltkb^gb_[ok� ãaf] g^f n[^ugl_çfh gk [yñfcbk [nclgkkfk 0/50 1-+4/ goh 1,,(60)+01'* 1-+4/ èu[hfl_o` utlb_ufh_g hgbg gk [y�ñfcbk _k glk[ h[of y] ìùgkî~ðé� so baf kfëtfl pf p_ll c[ocfob^gbf [o baf bgä[o[u][n baf clgkk 1-+4/ goh _bk ktyclgkkfk 0/50 1-+4/ goh 1,,(60)+01'* 1-+4/�
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ø_`t^f ~� ãaf kcafug hfk_`o [n ��	
��

ãaf `^g\a_c n[^ugbk kt\\[^bfh _o baf ��	
��
 k]kbfu g^f u[hflfh gk gbb^_ytbfk[n ba[kf clgkkfk ktca g^f ��7899 goh ��� ãaf_^ b]\fk g^f èb]\fhé í�ôíï� ø[l�l[p_o` baf ôzùe kbgohg^h ìZgbî�� ïfc� ����~ð� pf gkktuf bagb gbb^_ytbfk g^fgccfkkfh w_g ufba[hk ktca gk 4/0 :+,(/ goh 6/0 :+,(/ [ol] èofwf^baflfkk gogbb^_ytbf ug] yf ^fnf^focfh y] _bk oguf� ba_k cgo yf ^fgl_çfh y] g k_u\lf \^f\^[�cfkk[^é� ãa_k _k glk[ _o baf k\_^_b [n ìùf]||ð pa[ h[fk o[b h_kb_o`t_ka gbb^_ytbfn^[u ufba[hk gb gll hfo[b_o` y[ba [n bafu gk nfgbt^fké� ãaf fäcltk_wf gccfkk[n gbb^_ytbfk ba^[t`a ufba[hk foagocfk baf \a]k_cgl hgbg _ohf\fohfocf [n bafu[hfl� ãaf hfc_k_[o pafbaf^ b[ \a]k_cgll] ^f\^fkfob go gbb^_ytbf [^ b[ c[u�\tbf _b _k b^gok\g^fob b[ baf g\\l_cgb_[o \^[`^guk� ba_k ca[_cf cgo yf ktyñfcb b[cago`fk� xhh_b_[ogl b[ baf n[^ugbk [n ãgylf ~ pf _ob^[htcf gbb^_ytbfk ��7899�
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ûüýþÿþÿ@? @> üþþýÿE�þCA ÿ?þ@ þB@AC þBüþ üýC ûBIAÿ�ü��I ýCûýCAC?þCG ü?G þBC üþþýÿE�þCA
�@Lû�þCG >ý@L þBC ûBIAÿ�ü��I ýCûýCAC?þCG @?CAW �fb tk _lltkb^gbf baf [\b_u_çgb_[o\^[ylfu y] baf n[ll[p_o` cgkf kbth]� ù[^f flgy[^gbf kcfog^_[k g^f h_kctkkfh _oïfcb_[o ��
XYZ[\]^ _xkktuf bagb g kb[^g`f kf^wf^ ^fcf_wfk ugo] ^fëtfkbk n[^ bfäb _ug`fk _o baf �! ngän[^ugb è_�f�� ugo] tkf^k g\\l] baf_^ ngä ugca_ofk gk [tb\tb hfw_cfé� mf [ykf^wfhbagb baf c[owf^k_[o n^[u `^g\a_c n[^ugbk ktca gk �=7 b[ �! _k wf^] fä\fok_wf èmfufgkt^fh ��� kfc[ohk [o g sobfl �|}�z`� p_ba �| ùí ug_o kb[^g`f tohf^ �_otä~�îî�� n[^ go gwf^g`f _ug`fé� zf\foh_o` [o baf c[kb ntocb_[o� ba_k c[u\tbgb_[oc[kbk cgo [tbpf_`a baf kb[^g`f c[kbk è~�� qí]bf n[^ go gwf^g`f _ug`fé [n baf �!n[^ugb goh baf [\b_u_çgb_[o \^[cfkk [o baf kf^wf^ hfc_hfk b[ ghh_b_[ogll] kb[^fba_k n[^ugb� ö[pfwf^� gk baf otuyf^ [n tkf^k ^fëtfkb_o` baf ngä n[^ugb hfc^fgkfkbaf ghh_b_[ogl kb[^g`f c[kbk n[^ �! [tbpf_`a baf c[u\tbgb_[o c[kbk goh g ofp[\b_u_çgb_[o hfc_hfk b[ c[u\tbf �! _okbfgh [n kb[^_o` _b�
xk baf [\b_u_çgb_[o p_ll hf\foh [o kbgb_kb_cgl hgbg c[llfcbfh y] baf kf^wf^k goh_k ^f\fgbfh \f^_[h_cgll]� ba_k q_oh [n [\b_u_çgb_[o ka[tlh yf h[of gtb[ugb_cgll]�
a b'� ������������ c��d���
ãaf ��	
��
 k]kbfu _k [ol] [of _okbgocf [n baf n[ll[p_o` u[^f `fof^gl kfbb_o`��fb baf gbb^_ytbfk e [n go [yñfcb�[^_fobfh kcafug yf _obf^^flgbfh y] ntocb_[oglc[okb^g_obk� ãaf [\b_u_çgb_[o \^[ylfu b^fgbfh _o ba_k \g\f^ _k a[p b[ hfbf^u_ofgo [\b_ugl \g^b_b_[o [n ba[kf gbb^_ytbfk _ob[ \a]k_cgll] ^f\^fkfobfh efghi gohc[u\tbfh [ofk ejklf �so ìiiiî}ð pf g^`tf bagb ntocb_[ogl c[okb^g_obk yfbpffo gbb^_ytbfk g^f o[b gofäcf\b_[ogl cgkf� ôo baf c[ob^g^]� baf] fw[lwf wf^] ogbt^gll] pafo [^hf^_o`baf clgkkfk [n go g\\l_cgb_[o bgä[o[u_cgll]� _�f�� gcc[^h_o` b[ baf_^ ogbt^gl sï�x^flgb_[oka_\ èo[bf bagb _o ø_`t^f ~ baf clgkk 1-+4/ goh _bk ktyclgkkfk n[^u ktcag bgä[o[u]é�so baf n[ll[p_o` pf p_ll n[^ugl_çf baf o[b_[ok goh baf [\b_u_çgb_[o \^[ylfu� xb�b^_ytbfk u[hfl baf \^[\f^b_fk [n baf _okbgocfk [n g clgkk goh ntocb_[ogl c[okb^g_obkg^f hf\fohfoc_fk yfbpffo bafkf \^[\f^b_fk�
m^nopqpro s tuvowqproZ] xroyqzZpoqy{
�fb | yf go gbb^_ytbf� } g kfb [n gbb^_ytbfk� goh ~ g ntocb_[o� ãafo > � � è| �
~ è}éé _k cgllfh >�?�þÿ@?ü� �@?Aþýüÿ?þ� | goh } g^f hfo[bfh gk BCüG èBCüGè> �éégoh E@GI üþþýÿE�þCA èE@GIè> �éé�
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�fb � yf g kfb [n ntocb_[ogl c[okb^g_obk� ãafo go gbb^_ytbf | GCûC?GA GÿýC�þ�I[o go gbb^_ytbf � _õ baf^f _k g > � � è| � ~ è}éé � � ktca bagb � � } � ãafb^gok_b_wf cl[kt^f��� [n ba_k ^flgb_[o _k hfo[bfh gk GCûC?GC?�I ýC�üþÿ@?�
� _k ogufh ü�I��ÿ� _n o[ gbb^_ytbf hf\fohk [o _bkfln�
�fb � yf gc]cl_c� ãafo baf �@Lû@Aÿþÿ@?A � [n � g^f hfåofh gk n[ll[pk�
~� � � � �
�� sn è| � ~ è|¤� � � � �|�éé � � goh è|� � � è�¤� � � � ���éé � � � bafo è| �

~ è|¤� � � � �|��¤�� è�¤� � � � ���é�|�ú¤� � � � �|�éé � � �
� c[obg_ok gll baf c[u\[k_b_[ok [n ntocb_[ogl c[okb^g_obk n^[u � � ãaf hfåo_b_[ok[n afgh [^ y[h] gbb^_ytbfk n[^ ktca c[u\[k_b_[ok _k [yw_[tk� ãaf c[u\[k_b_[o [nè| � ~ è|¤� � � � �|�éé goh è|� � � è�¤� � � � ���éé _k _bkfln g ntocb_[ogl c[okb^g_obè| � �è|¤� � � � �|��¤��¤� � � � ����|�ú¤� � � � �|�éé�so baf kfëtfl lfb e yf g kfb [n gbb^_ytbfk [n [of clgkk [n baf hgbgygkf u[hfl goh �yf baf kfb [n c[okb^g_obk [o e� x ntocb_[ogl ygkf [n � _k g ktykfb \g^b_b_[o_o` bafgbb^_ytbfk ktca bagb k[uf g^f \a]k_cgll] ^f\^fkfobfh goh baf ^fkb cgo to_ëtfl]yf c[u\tbfh y] c[u\[k_b_[ok [n c[okb^g_obk�
m^nopqpro � tuvowqproZ] �Zy^{
�fb �jklf yf g ktykfb [n � � �jklf _k cgllfh g >�?�þÿ@?ü� EüAC _õ�
~� �jklf _k gc]cl_c�
�� ø[^ fwf^] | � e baf^f _k gb u[kb [of > � � �jklf ktca bagb | _k baf afgh [n> ��

ejklf _k baf kfb [n afgh gbb^_ytbfk [n �jklf � goh efghi �� e � ejklf g^f baf^fug_o_o` gbb^_ytbfk�
ãaf gbb^_ytbfk efghi utkb yf \a]k_cgll] ^f\^fkfobfh èf_baf^ yf kb[^fh [^ gccfkkfhw_g baf ofbp[^qé goh baf gbb^_ytbfk ejklf g^f c[u\tbfh n^[u gbb^_ytbfk _o efghi �
�^[[Z �
�Cþ �jklf EC ü�I��ÿ�� �BC? �jklf ÿA ü >�?�þÿ@?ü� EüAC ÿ� >@ý CDCýI | � ejklfþBCýC ÿA ü �?ÿH�C �@Lû@Aÿþÿ@? > �� � � jklf A��B þBüþ | � BCüGè> ��é ü?G E@GIè> �é �efghi �
�zrr��
�� �jklf _k gc]cl_c� ãaf^fn[^f � _k g o[fbaf^_go \g^b_gl [^hf^_o` [o e� �fb| � ejklf � ï_ocf �jklf _k g ntocb_[ogl ygkf baf^f _k g to_ëtf ntocb_[ogl c[okb^g_ob> � � | � ~ è}é � �jklf � ÷^[[n y] o[fbaf^_go [^hf^_o` [wf^ ��
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�fb �|¤� � � � �|�� �� } � ejklf goh   �� } � efghi � í] _ohtcb_wf a]\[baf�k_k baf^f g^f to_ëtf |� � ~� è}�é � �jklf ktca bagb }� � efghi � ãafo | �
~ è~¤è}¤é� � � � � ~� è}�é�   é � �jklf _k to_ëtf gk pfll�
¡� �fb �jklf yf gc]cl_c goh | � ejklf � ãafo baf^f _k g to_ëtf > � �
�jklf ktca bagb E@GIè> �é � efghi � sn > � � �jklf baf^f _k o[ba_o` b[ ka[p�ôbaf^p_kf lfb | � BCüGè> �é� ãafo y] hfåo_b_[o [n �jklf pf `fb > � � | �
~ è|¤� � � � � ~� è}�é� � � � �|�é ktca bagb |¢ � efghi � n[^ £ ¤� ¥� |� � ejklf � goh}� � efghi goh | � ~ è|¤� � � � �|�é � �jklf � ¦xcc[^h_o` b[ �fuug � [ol] ntocb_[ogl ygkfk to_ëtfl] hfbf^u_of pa_ca gbb^_ytbfkg^f \a]k_cgll] ^f\^fkfobfh goh a[p baf [baf^ [ofk g^f c[u\tbfh�
XYZ[\]^ §
ôof \[kk_ylf ygkf �jklf [n baf 1,,(60)+01'* 1-+4/ _k
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�@Aþè�kf¬é �u_o��@Aþè�jklf é ­ �jklf _k g ntocb_[ogl ygkf� �
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"[bf bagb gb lfgkb [of [\b_ugl ntocb_[ogl ygkf fä_kbk k_ocf baf fu\b] kfb _k glpg]kg ntocb_[ogl ygkf goh baf otuyf^ [n ntocb_[ogl ygkfk _k åo_bf� so ïfcb_[o � pfh_kctkk ^fgk[ogylf c[kb ntocb_[ok�xcc[^h_o` b[ �fuug � [ol] kfbk �jklf bagb c[obg_o gb u[kb [of ntocb_[ogl c[o�kb^g_ob | � ~ è}é n[^ fwf^] gbb^_ytbf | � e utkb yf bfkbfh n[^ c]clfk� sn �jklf_k gc]cl_c� bafo _b _k g ntocb_[ogl ygkf goh baf c[kb ntocb_[o �@Aþ _k g\\l_fh�
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�fb �� � � yf baf kfb [n c[okb^g_obk p_ba afgh gbb^_ytbf |� ãafo baf gl`[^_bauhf\_cbfh _o ø_`t^f � hfbf^u_ofk go [\b_ugl ntocb_[ogl ygkf �kf¬ [n � �
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~� ãaf \^[htcb Â�ÃÄ è¾� Å ~é tohf^ c[oh_b_[o ¾ � Ó�ÃÄ ¾� _k go À Ô ~�h_ufok_[ogl� bp[ b_ufk c[ob_ot[tkl] h_õf^fob_gylf ntocb_[o� ãaf `^gh_fobfëtglk çf^[� _õ ¾� � ¾Õ � n[^ gll |�� � e� í] _ohtcb_[o _b cgo yf \^[wfhbagb baf of`gb_wf öfkk_go _k \[k_b_wf hfåo_bf� ãatk� è�� Å ~é� _k g `l[yglugä_utu [n Â�ÃÄ è¾� Å ~é tohf^ c[oh_b_[o ¾ � Ó�ÃÄ ¾� �
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�� xo _uufh_gbf c[okfëtfocf [n ��
�� xo _uufh_gbf c[okfëtfocf [n ��
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XYZ[\]^ Öø[^ [t^ kgu\lf g\\l_cgb_[o pf agwf b[ bfkb × �� Â�ÃÄ è¾�Å~é kfbk n[^ c]clfk� mf[ykf^wf bagb bafkf otuyf^k g^f ^fug^qgyl] yfbbf^ bago baf p[^kb cgkf è�� Å ~é� �

w]Zyy ¾ À × è�� Å ~é�1-+4/ ~} | �~|� }�}~0/50 1-+4/ �� ~� ~��|�� |��~î�1,,(60 Ø 1-+4/ �� ~� ��î��� ��~��~
Ù ����$' ���$� Ú�"!$����Û
ãaf fä\[ofob_gl [^ fwfo a]\f^�fä\[ofob_gl c[u\lfä_b] [n baf ygk_c [\b_u_çgb_[ogl`[^_bau kffuk \^[a_y_b_wf n[^ lg^`f hgbgygkf hfk_`ok� so ba_k kfcb_[o pf baf^f�n[^f fägu_of \[kk_ylf kfg^ca k\gcf ^fhtcb_[ok�

~~



ôof [n baf u[kb \^[u_k_o` \[kk_y_l_b_fk [n ^fhtc_o` baf kfg^ca k\gcf _k b[ \g^b_b_[obaf kfb [n ntocb_[ogl c[okb^g_obk _ob[ k_u\l] c[oofcbfh c[u\[ofobk� m�l�[�̀ � pfgkktuf bagb e h[fk o[b c[obg_o gbb^_ytbfk pa_ca h[ o[b [cct^ _o go] c[okb^g_ob�ãa[kf gbb^_ytbfk utkb yf \a]k_cgll] ^f\^fkfobfh goh h[ o[b bgqf \g^b _o baf[\b_u_çgb_[o�
m^nopqpro ZoÜ �^[[Z _Ý txr[\ro^oqy{
�fb > �¤�> �² � � � ãafo b^gok_b_wf cl[kt^f [n baf y_og^] ^flgb_[o
> �¤ Þ >�² �¡� èBCüGè> �¤é ß E@GIè> �¤éé � èBCüGè> �²é ß E@GIè> �²éé ¤� µ
_k go fët_wglfocf ^flgb_[o [o � � ãa_k ^flgb_[o \g^b_b_[ok � _ob[ baf FAÿLû�I
�@??C�þCGJ �@Lû@?C?þA � � �¤ àß � � � àß �á � �fb e� �� BCüGè��é ß E@GIè��é� ãafo
e � e¤ àß � � � àß eá _k g \g^b_b_[o [n e�
�zrr�� suufh_gbfl] n^[u baf hfåo_b_[o� ¦
XYZ[\]^ __ãaf kfbk [n ntocb_[ogl c[okb^g_obk hf\_cbfh _o ãgylf � c[ok_kb [n [of c[u\[ofob[ol]� w_ç� ^gkbf^ _ug`f n[^ugbk� ö[pfwf^� gk u[^f goh u[^f flfcb^[o_c ñ[t^oglkg^f \tyl_kafh goh gk bafkf ñ[t^oglk ug] glk[ c[obg_o w_hf[ goh gth_[ kfëtfocfk�_b p_ll yf ofcfkkg^] b[ _obf`^gbf ba_k q_oh [n hgbg _ob[ baf ��	
��
 k]kbfu� ãafgth_[ n[^ugbk goh baf w_hf[ n[^ugbk g^f kb^[o`l] _obf^^flgbfh gk pfll ytb [\f^gbf[o h_kñ[_ob gbb^_ytbf kfbk� ãatk baf ntocb_[ogl c[okb^g_obk [n baf _ug`f� gth_[�goh w_hf[ n[^ugbk n[^u ba^ff c[u\[ofobk�
÷g^b_b_[o_o` [n ntocb_[ogl c[okb^g_obk cgo yf tkfh b[ c[u\[kf ntocb_[ogl ygkfk [nbaf fob_^f kfb n^[u ntocb_[ogl ygkfk [n baf c[u\[ofobk�
�^[[Z _s
�Cþ � �� �¤ àß � � � àß �á EC þBC �@Lû@?C?þA @> � ü?G e �� e¤ àß � � � àß eá EC þBC
�@ýýCAû@?Gÿ?Ç ûüýþÿþÿ@? @> þBC üþþýÿE�þCA� â@ýC@DCý �Cþ �jklf � � �
�BC? �jklf ÿA ü >�?�þÿ@?ü� EüAC @> � ÿ� �jklf� �� �jklf ��� ÿA ü >�?�þÿ@?ü� EüAC
@> ��¿ ~ ¹ ¥ ¹ ×�
�zrr��
�� �fb �jklf yf g ntocb_[ogl ygkf [n � � ãafo �jklf _k gc]cl_c [o e� _�f�� o[gbb^_ytbf | � e ègoh baf^fn[^f | � e�é hf\fohk [o _bkfln� �fu[w_o` c[okb^g_obkh[fk o[b ghh c]clfk� ãatk �jklf� _k gc]cl_c [o e� � �jklf c[obg_ok gb u[kb [ofc[okb^g_ob | � ~ è}é n[^ fgca | � e� ãatk �jklf� c[obg_ok gb u[kb [of c[okb^g_ob| � ~ è}é n[^ fgca | � e� goh k[ �jklf � _k g ntocb_[ogl ygkf gk pfll�¡� �fb �jklf � yf g ntocb_[ogl ygkf [n �� � ~ ¹ ¥ ¹ ×� ãafo �jklf� _k gc]cl_c[o e� � _�f�� o[ gbb^_ytbf | � e� hf\fohk [o _bkfln� �fb > � � �jklf¢ � £ ¤� ¥� yf gc[okb^g_ob� ï_ocf baf gbb^_ytbfk [n > � h[ o[b [cct^ _o e� � �� ß �> �� _k gc]cl_c [o

~�



e� ßBCüGè> �éß E@GIè> �é� ãatk �jklf _k gc]cl_c [o e� �jklf� c[obg_ok gb u[kb [ofc[okb^g_ob | � ~ è}é n[^ fwf^] | � e� � ï_ocf baf afgh gbb^_ytbfk [n c[okb^g_obk
> � � �jklf¢ � £ ¤� ¥� h[ o[b [cct^ _o e� � �jklf c[obg_ok gb u[kb [of c[okb^g_ob| � ~ è}é n[^ fgca | � e gk pfll� ¦
so baf kfëtfl pf c[ocfob^gbf [o g ^fgk[ogylf clgkk [n c[kb ntocb_[ok�
m^nopqpro _� t®ÜÜpqpã^ wryq �vowqproy{x c[kb ntocb_[o �@Aþ _k cgllfh üGGÿþÿDC _õ �@Aþè�jklf é � Ó¤ä�äá �@Aþè�jklf�é�
ô\b_ugl ygkfk n[^ ghh_b_wf c[kb ntocb_[ok cgo yf hfbf^u_ofh n^[u [\b_ugl ygkfk[n baf c[u\[ofobk�
�^[[Z _�
�Cþ �kf¬� EC @ûþÿLü� >�?�þÿ@?ü� EüACA @> �� ü?G �Cþ �@Aþ EC üGGÿþÿDC� �BC? �kf¬ ��å¤ä�äá �kf¬� ÿA ü? @ûþÿLü� >�?�þÿ@?ü� EüAC @> � �
�zrr�� xo _uufh_gbf c[okfëtfocf [n �fuug ~� goh zfåo_b_[o ~�� ¦÷g^b_b_[o_o` � _ob[ c[u\[ofobk _o ugo] cgkfk ^fhtcfk baf p[^kb cgkf c[u\lfä_b][n baf [\b_u_çgb_[o b^fufoh[tkl]� ÷g^b_b_[o_o` _bkfln cgo yf h[of _o glu[kb l_ofg^b_uf ètk_o` baf to_[o�åoh gl`[^_bau� kff f�̀ � ìïfh||ðé� xl`[^_bau � _k bafog\\l_fh b[ baf kugllf^ c[u\[ofobk�
XYZ[\]^ _§sug`_of bagb baf clgkk 0/50 1-+4/ c[obg_ok } gbb^_ytbfk n[^ gth_[ hgbg _obf^�^flgbfh y] ~� c[okb^g_obk� ãafo _o baf p[^kb cgkf pf agwf b[ bfkb �î~�}î~����kfbk n[^ c]clfk� xnbf^ \g^b_b_[o_o` baf c[okb^g_obk _ob[ bp[ c[u\[ofobk� baf gth_[n[^ugbk goh baf ^fkb� pf agwf b[ bfkb |���~î� Å ��� � |������ kfbk�
øt^baf^ ^fhtcb_[ok ktca gk baf b^fgbufob [n c[okbgob c[okb^g_obk | � c[okb gohfëtgl_b_fk | � � g^f fägu_ofh _o ìïbfî}ð� ãa_k q_oh [n c[okb^g_obk g^_kf� f�̀ �� _oZxz g\\l_cgb_[ok èkff ìiiiî}ðé�xll bafkf kfg^ca k\gcf ^fhtcb_[o `tg^gobff baf [\b_ugl_b] [n baf kflfcbfh ntoc�b_[ogl ygkf� so ugo] cgkfk� a[pfwf^� _b ug] yf ktêc_fob b[ åoh g `[[h kty�[\b_ugl k[ltb_[o ècu\� ëtf^] [\b_u_çgb_[o _o hgbgygkf k]kbfuké� ãa_k c[tlh yfgcc[u\l_kafh y] \f^n[^u_o` g aft^_kb_c kfg^ca�
æ ��Û� ç!�$����Û
ãaf ëtgl_b] [n baf [\b_u_çgb_[o ^fktlb a_`al] hf\fohk [o go g\\^[\^_gbf c[kbntocb_[o� so ba_k kfcb_[o pf h_kctkk g ^gbaf^ k_u\lf kgu\lf c[kb ntocb_[o bagb_k u[hfl_o` c^tc_gl gk\fcbk [n baf ��	
��
 k]kbfu gk _lltkb^gbfh y] kfwf^gl

~�



.  .  .
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storage server proxy server
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net access

proxy server client

ø_`t^f �� ö_f^g^ca] [n utlb_ufh_g h[ctufob fäcago`f
kcfog^_[k� mf ba_oq bagb baf ntocb_[o _k g\\^[\^_gbf n[^ ugo] [baf^ g\\l_cgb_[okgk pfll�xk hf\_cbfh _o ø_`t^f � _o baf ��	
��
 \^[ñfcb bp[ b]\fk [n kf^wf^k g^f tkfh�kb[^g`f goh \^[ä] kf^wf^k� ãaf kb[^g`f kf^wf^k \a]k_cgll] kb[^f h[ctufobk gohhfl_wf^ gbb^_ytbfk [n bafu [o hfugoh b[ \^[ä] kf^wf^k� ÷^[ä] kf^wf^k ^fcf_wf h[c�tufob gbb^_ytbf ^fëtfkbk n^[u cl_fobk� gccfkkfk gbb^_ytbfk n^[u kb[^g`f kf^wf^k w_gbaf ofbp[^q� goh hfl_wf^ bafu b[ baf cl_fobk� ãaf ofbp[^q gccfkk _k gccflf^gbfhy] baf cgcaf kb[^g`f [n baf \^[ä] kf^wf^k� xk g ^fktlb [n baf [\b_u_çgb_[o \^[�cfkk hfkc^_yfh _o baf lgkb kfcb_[o y[ba kb[^g`f goh \^[ä] kf^wf^k cgo c[u\tbfh[ctufob gbb^_ytbfk _okbfgh [n kb[^_o` [^ gccfkk_o` bafu w_g baf ofbp[^q�ãatk go g\\^[\^_gbf c[kb ntocb_[o agk b[ c[ok_hf^ baf n[ll[p_o`�
�zrY½ y^zã^zy

~� xccfkk c[kbk ü�� �@Aþ è_�f�� gbb^_ytbf gccfkk [^ gbb^_ytbf c[u\tbgb_[oé
èqrzZ¯^ y^zã^zy

~� xccfkk c[kbk ü�� �@Aþ ègk gy[wfé
�� ïb[^g`f c[kbk Aþ@ýC �@Aþ

"[bf bagb n[^ \^[ä] kf^wf^k o[ c[kbk g^_kf� _n o[ h[ctufobk g^f gccfkkfh� ïb[^g`fkf^wf^k� a[pfwf^� agwf b[ kb[^f gb lfgkb k[uf gbb^_ytbfk [n baf h[ctufobk cgtk_o`kb[^g`f c[kbk� ãaf hfkc^_yfh c[kbk g^f u[hflfh y] baf n[ll[p_o` c[kb ntocb_[o�
m^nopqpro _© txryq �vowqpro{
�fb �jklf yf g ntocb_[ogl ygkf goh ejklf goh efghi yf baf kfbk [n c[u\tbfh goh\a]k_cgll] ^f\^fkfobfh gbb^_ytbfk� ^fk\fcb_wfl]� ãafo baf c[kb ntocb_[o n[^ \^[ä]kf^wf^k _k hfåofh gk
�@Aþè�jklf é �� ü�� �@Aþè�jklf é �

~�



ãaf c[kb ntocb_[o n[^ kb[^g`f kf^wf^k _k hfåofh gk
�@Aþè�jklf é �� è~Ô éé Ê Aþ@ýC �@Aþè�jklf éÅ

é Ê ü�� �@Aþè�jklf é �
í] ghñtkb_o` baf \g^gufbf^ é � ì�� ~ð baf k]kbfu ghu_o_kb^gb[^ _oêtfocfk baf[wf^gll yfagw_[^ [n g kb[^g`f kf^wf^� ø[^ l[p wgltfk [n é baf [\b_u_çgb_[o \^[cfkkp_ll b^] b[ u_o_u_çf baf kb[^g`f c[kbk fwfo _n ba_k _oc^fgkfk baf gbb^_ytbf gccfkkc[kbk� xb baf [baf^ fäb^fuf� agw_o` gytohgob h_kq kb[^g`f baf ghu_o_kb^gb[^ ug]hfc_hf b[ [\b_u_çf gbb^_ytbf gccfkk _okbfgh� ca[[k_o` g é wgltf [n glu[kb [of� sobaf ��	
��
 \^[ñfcb g ^gbaf^ l[p wgltf [n é kffuk g\\^[\^_gbf gk pf fkb_ugbfbagb baf hgbg w[ltuf p_ll _oc^fgkf y] gb lfgkb �� Zz��ôùk¤ g ]fg^ ñtkb n[^ baf_okb_btb_[o baf kfc[oh gtba[^ _k gêl_gbfh p_ba� m_ba baf ofp z#z kbgohg^h n[^Zz��ôùk gwg_lgylf� é \^[ygyl] p_ll yf _oc^fgkfh�ãaf kb[^g`f c[kbk Aþ@ýC �@Aþ g^f u[hflfh gk yf_o` \^[\[^b_[ogl èp_ba ngcb[^ Ðëéb[ baf ktu [n gwf^g`f k_çfk üDÇ AÿÍCè|é [n baf gbb^_ytbfk | � efghi �
m^nopqpro _± tèqrzZ¯^ wryqy{ãaf kb[^g`f c[kbk g^f hfåofh gk
Aþ@ýC �@Aþè�jklf é �� Ðë ÊÓ�ÃÄìíîï üDÇ AÿÍCè|é�
ãaf gccfkk c[kbk ü�� �@Aþ [n �jklf g^f u[hflfh y] baf ktu [n baf gccfkk c[kbkn[^ baf \g^b_ctlg^ gbb^_ytbfk pf_`afh y] baf gwf^g`f gccfkk ^gbfk üDÇ ü�� b[ bafkfgbb^_ytbfk�
m^nopqpro _¼ t®ww^yy wryqy{ãaf gccfkk c[kbk g^f hfåofh gk
ü�� �@Aþè�jklf é �� Ó�ÃÄ üDÇ ü��è|é Ê ü�� �@Aþè|é�
ãaf gccfkk c[kbk b[ gbb^_ytbfk h_õf^ n[^ \a]k_cgll] ^f\^fkfobfh goh c[u\tbfhgbb^_ytbfk� so baf \a]k_cgl cgkf pf gkktuf baf c[kbk b[ yf \^[\[^b_[ogl b[ bafgwf^g`f k_çf� ø[^ g c[u\tbfh gbb^_ytbf pf agwf b[ c[ok_hf^ baf gccfkk c[kbk [ngbb^_ytbfk _b _k c[u\tbfh n^[u goh baf c[u\tbgb_[o c[kbk bafukflwfk�
m^nopqpro _Ö t®qqzp«vq^ Zww^yy wryqy{ãaf gbb^_ytbf gccfkk c[kbk g^f hfåofh gk
ü�� �@Aþè|é ��

ðñññò
ñññó

Ð� Ê üDÇ AÿÍCè|é _n | � efghi
�@Lû �@Aþè~�ejklf éÅÓÕÃô ü�� �@Aþè�é _n | � ejklf

paf^f | � ~ è}é � �jklf _k baf to_ëtf c[u\[k_b_[o c[u\tb_o` | � ejklf n^[u} � efghi �
õö÷÷øùúûü ýþÿþþþ û�� ���ú���÷ � ���� �û� ¢ 	
��� ��� ���ú���

~�



Za[[k_o` baf \g^gufbf^ Ð� hf\fohk [o ugo] ngcb[^k� ø[^ fägu\lf n[^ kb[^g`fkf^wf^k _b hf\fohk [o baf tkfh ugkk kb[^g`f hfw_cfk� paf^fgk n[^ \^[ä] kf^wf^kbaf ofbp[^q ygohp_hba èu[hfu [^ ã�~é� baf cgcaf a_b ^gbf� afocf baf cgcaf k_çfg^f ^flfwgob� ãaf c[u\tbgb_[o c[kbk n[^ g c[uy_ogb_[o [n c[owf^k_[o b[[lk ~ g^f_oêtfocfh y] baf p[^ql[gh [o baf a[kb� Z[u\tb_o` u[^f gbb^_ytbfk [yw_[tkl]_oc^fgkfk ba_k p[^ql[gh�
m^nopqpro sÝ txr[\vqZqpro wryqy{ãaf c[u\tbgb_[o c[kbk g^f hfåofh gk g ntocb_[o �@Lû �@Aþè~�ejklf é p_ba bafn[ll[p_o` \^[\f^b_fk�
~� �@Lû �@Aþè~�ejklf é agk g l[pf^ y[toh èbaf c[kbk [n g\\l]_o` ~ b[ go gwf^g`fkfb [n gbb^_ytbfk [o go _hlf a[kbé�
�� sn Ó�ÃÄ�
�ì � üDÇ ü��è|é ¹ Ó�ÃÄ�
�ì �� üDÇ ü��è|é� bafo�@Lû �@Aþè~�ejklf �é ¹ �@Lû �@Aþè~�ejklf ��é�ãagb ufgok bagb �@Lû �@Aþ _k u[o[b[o_c _o baf otuyf^ [n c[u\tbgb_[ok�
�� �fb �� yf baf c[u\[ofob [n ~ goh e� yf baf c[^^fk\[oh_o` gbb^_ytbf kfb�ãafo �@Lû �@Aþè~�ejklf é � �@Lû �@Aþè~�ejklf �e�é�
ãaf lgkb \^[\f^b] ug] g\\fg^ g^b_åc_gl� sb kg]k bagb [ol] baf c[u\tbgb_[o c[kbk[n gbb^_ytbfk p_ba_o baf kguf c[u\[ofob g^f bgqfo _ob[ gcc[tob� ö[pfwf^� ba_k^fkb^_cb_[o `tg^gobffk p_ba zfåo_b_[o ~î baf ghh_b_w_b] [n baf c[kb ntocb_[o gohpf c[ok_hf^ _b gk g ñtkb_åfh g\\^[ä_ugb_[o�ãaf fägcb kag\f [n �@Lû �@Aþ hf\fohk [o baf \g^b_ctlg^ a[kb goh utkb yf hf�bf^u_ofh y] fä\f^_ufobk� ãaf \g^gufbf^k üDÇ AÿÍCè|é� üDÇ ü��è|é cgo yf hfbf^�u_ofh y] kbgb_kb_cgl hgbg c[llfcbfh y] baf kf^wf^k goh fw[lwf [wf^ baf b_uf�so baf kfëtfl pf h_kctkk baf \^[\[kfh c[kb ntocb_[o y] kfwf^gl kcfog^_[k�
XYZ[\]^ s_mf h_kctkk baf [\b_u_çgb_[o [n g \^[ä] kf^wf^ [o ba^ff kbg`fk�
èqZ¯^ _� ãaf kf^wf^ agk ugo] cl_fobk kb_ll [\f^gb_o` �fwfl�~ ÷[kbïc^_\b \^_ob�f^k p_ba[tb yt_lb�_o hfc[u\^fkk_[o goh k[uf cl_fobk [\f^gb_o` �fwfl�� ÷[kbïc^_\b\^_obf^k� ãatk _b ^fcf_wfk gy[tb kfwfo b_uf gk ugo] ^fëtfkbk n[^ baf �� n[^�ugb bago n[^ �� ���� sb _k c[oofcbfh b[ g kb[^g`f kf^wf^ w_g g }� qí_b ofbp[^qc[oofcb_[o ]_flh_o` g � qí]bf gwf^g`f hgbg b^goknf^ ^gbf�
èqZ¯^ s� ãaf \^[ä] kf^wf^ `fbk c[oofcbfh b[ g ofp ~� ùí_b l[cgl ofbp[^q]_flh_o` g ~�� qí]bf gwf^g`f hgbg b^goknf^ ^gbf� xcc[^h_o` b[ baf _u\^[wfhofbp[^q gccfkk baf otuyf^ [n ^fëtfkbk _oc^fgkfk�
èqZ¯^ �� xk b_uf `[fk y]� baf [lh �fwfl�~ ÷[kbïc^_\b \^_obf^k g^f ^f\lgcfh y]ofp �fwfl�� [ofk� ãaf �x" gwf^g`f hgbg b^goknf^ ^gbf hfc^fgkfk b[ �� qí]bf gkbaf ofbp[^q _k u[^f [cct\_fh�

~}



so baf kfëtfl pf c[ocfob^gbf [o baf �� goh �� ��� gbb^_ytbfk� ãaf^f g^f ba^ffglbf^ogb_wfk n[^ baf \^[ä] kf^wf^ b[ gokpf^ ^fëtfkbk n[^ ba_k hgbg n[^ugbk�
� xccfkk_o` y[ba w_g baf ofbp[^q� ø[^ugll]
ejklf ¤ � �jklf ¤ � µ�

� xccfkk_o` �� ��� w_g baf ofbp[^q goh c[u\tb_o` �� n^[u _b y] hfc[u\^fk�k_[o� ø[^ugll]
ejklf ² � ������jklf ² � ��� � ����/2'N/è�� ���é� �� ��� � S� è�� ���é��

� xccfkk_o` �� w_g baf ofbp[^q goh c[u\tb_o` �� ��� n^[u _b y] c[u\^fkk_[o�ø[^ugll]
ejklf � � ��� ������jklf � � ��� ��� � ���V*2'N/è��é� �� ��� ��� � S� è��é��

�fb baf gwf^g`f k_çfk yf üDÇ AÿÍCè��é � ~���×���� goh üDÇ AÿÍCè�� ���é ��|�×����� ãafo baf c[kbk n[^ baf ba^ff glbf^ogb_wfk g^f
�@Aþè�jklf ¤é �üDÇ ü��è��é Ê Ð� Ê ~���×���� ÅüDÇ ü��è�� ���é Ê Ð� Ê �|�×����

�@Aþè�jklf ²é �üDÇ ü��è��é Ê è �@Lû �@Aþè~² �ejklf ²éÅ Ð� Ê �|�×���� é ÅüDÇ ü��è�� ���é Ê Ð� Ê �|�×����
�@Aþè�jklf �é �üDÇ ü��è��é Ê Ð� Ê ~���×���� ÅüDÇ ü��è�� ���é Ê è �@Lû �@Aþè~� �ejklf�éÅ Ð� Ê ~���×���� éxkktuf bagb [o ïbg`f � baf \^[ä] kf^wf^ ^fcf_wfk �� b_ufk gk ugo] ^fëtfkbk bago[o ïbg`f ~ goh bagb [o ïbg`f � baf ^gb_[ [n �� goh �� ��� ^fëtfkbk _k ^fwf^bfh��fb gccfkk \g^gufbf^ Ð� yf baf ^fwf^kf [n baf gwf^g`f hgbg gccfkk ^gbf� ãafo baf\g^gufbf^k üDÇ ü��è��é� üDÇ ü��è�� ���é goh Ð� g^f

�� �� ��� Ð�èqZ¯^ _ � ~ �����qí]bfèqZ¯^ s �~� �� ���~�qí]bfèqZ¯^ � �� �~� �����qí]bf
ãaf c[u\tbgb_[o c[kbk `^[p p_ba baf p[^ql[gh� ø[^ baf ntocb_[ogl ygkf �jklf ²baf p[^ql[gh _o baf gwf^g`f _oc^fgkfk n^[u � b[ �~� fäfctb_[ok [n ����/2'N/ è\f^b_uf to_bé n^[u ïbg`f ~ b[ ïbg`f � goh hfc^fgkfk b[ �� n^[u ïbg`f � b[ ïbg`f ��ø[^ baf ntocb_[ogl ygkf �jklf � baf p[^ql[gh _o baf gwf^g`f _oc^fgkfk n^[u ~ b[ ��fäfctb_[ok [n ���V*2'N/ è\f^ b_uf to_bé n^[u ïbg`f ~ b[ ïbg`f � goh _oc^fgkfk

~�



b[ �~� n^[u ïbg`f � b[ ïbg`f �� ãa_k _k ^fêfcbfh y] baf n[ll[p_o` c[u\tbgb_[oc[kbk �@Lû �@Aþ�
~² �ejklf ² ~� �ejklf �èqZ¯^ _ ~� ~�èqZ¯^ s ~� ~�èqZ¯^ � ~� ~�ãaf c[kb \g^gufbf^k gy[wf ug] yf hfbf^u_ofh n^[u l[` hgbg baf kf^wf^ c[llfcbk�

"[p baf c[kbk [n baf ntocb_[ogl ygkfk �jklf� g^f
�jklf ¤ �jklf ² �jklf �èqZ¯^ _ ���� |�~ �}~�èqZ¯^ s �|�� ��|� ����èqZ¯^ � ���} ���� î|~�ãaf^fn[^f� [o ïbg`f ~ � yfcgtkf [n baf \[[^ ofbp[^q gccfkk � baf [\b_u_çgb_[ohfc_hfk b[ gccfkk baf c[u\^fkkfh �� ��� n[^ugb w_g baf ofbp[^q goh b[ c[u\tbfbaf toc[u\^fkkfh �� n^[u _b� ôo ïbg`f �� htf b[ baf _u\^[wfufob [n ofbp[^qgccfkk � baf \^[ä] kf^wf^ ^fw_kfk ba_k ca[_cf goh gccfkkfk y[ba n[^ugbk w_g bafofbp[^q� fwfo baf y_` �� n[^ugb� ôo ïbg`f �� gk baf ofbp[^q gccfkk ^gbf hfc^fgkfkgoh baf \^[ä] ^fcf_wfk [ol] g nfp �� ^fëtfkbk� _b _k kl_`abl] cafg\f^ b[ c[u\tbf

�� n^[u �� ��� g`g_o�
so ba_k fägu\lf pf c[ok_hf^fh bp[ gbb^_ytbfk goh bp[ c[owf^k_[o b[[lk [ol]� sb_lltkb^gbfk bagb ba_k q_oh [n [\b_u_çgb_[o � fwfo _n baf c[kb \g^gufbf^k p[tlhyf kbgb_c � c[tlh ag^hl] yf h[of ugotgll]� "[bf bagb l[cgl [\b_u_çgb_[o [obaf \^[ä] kf^wf^ cgo _oêtfocf baf kb[^g`f kf^wf^� so �ägu\lf �~� gk baf otuyf^[n ^fëtfkbk n[^ �� ��� _oc^fgkfk� baf kb[^g`f kf^wf^ [\b_u_çgb_[o ug] hfc_hf b[ghh_b_[ogll] kb[^f baf �� ��� n[^ugb [^ fwfo b[ kb[^f �� ��� _okbfgh [n ���
XYZ[\]^ ss
x ofp hgbg n[^ugb _k ^flfgkfh� f�̀ �� baf �=�� n[^ugb ì%ísî�ð n[^ 0/50 1-+4/ka[p_o` g kt\f^_[^ c[u\^fkk_[o ^gbf è~~� qí]bf c[u\g^fh b[ ~}� qí]bf n[^ gogwf^g`f \g`fé� xkktuf bagb _o baf u[ufob gcc[^h_o` b[ �jklf baf n[^ugb ���899_k kb[^fh n[^ ba_k clgkk� Ðë �� ¤áÕ��� � goh bagb baf wgltf [n é _k wf^] l[p� f�̀ ��
é � ����� ãatk� k_u\l_n]_o` baf c[ok_hf^gb_[ok pf _`o[^f baf gccfkk c[kbk� ãafo
Aþ@ýC �@Aþè�jklf é � ~}� goh Aþ@ýC �@Aþè�jklf ß ��=��R����é � ;;9� afocf baf�=�� p_ll yf kb[^fh _o baf ntbt^f�
"[bf bagb _ob^[htc_o` g ofp n[^ugb gb baf kb[^g`f kf^wf^ h[fk o[b _oêtfocfbaf \^[ä] kf^wf^k h_^fcbl]� ö[pfwf^� _o baf \^[cfkk [n t\hgb_o` baf k[nbpg^f [obaf \^[ä] kf^wf^k� _o [t^ fägu\lf baf [\b_u_çgb_[o [o bafkf kf^wf^k ug] hfc_hfb[ gccfkk baf kugllf^ �=�� goh c[u\tbf baf n[^ugbk ^fëtfkbfh y] baf cl_fobk_bkfln� ù[^f[wf^� _b _k o[b ofcfkkg^] b[ c[owf^b gll [yñfcbk [n clgkk 0/50 1-+4/

~|



b[ baf ofp \a]k_cgl kcafug _uufh_gbfl]� sokbfgh pf cgo _ob^[htcf g ktyclgkk [n
0/50 1-+4/ n[^ ofp í�m ^gkbf^ _ug`fk p_ba baf ghh_b_[ogl �=�� gbb^_ytbf gohghh_b_[ogl c[okb^g_obk [n baf n[^u ���899 Q �=��R���T�=��899U goh u_`^gbffä_kb_o` [yñfcbk [n 0/50 1-+4/ b[ ba_k ofp clgkk l_bblf y] l_bblf�
XYZ[\]^ s�
x kb[^g`f kf^wf^ ^tok [tb [n h_kq kb[^g`f goh bf^b_g^] kb[^g`f _o n[^u [n g Zz��ôù ñtqfy[ä agk b[ yf ghhfh� mf h[ o[b cago`f baf wgltf [n é� ôof u_`abgkktuf bagb baf [\b_u_çgb_[o bfohk b[ kb[^f u[^f gbb^_ytbfk yfcgtkf baf^f _k\lfob] [n kb[^g`f w[ltuf gwg_lgylf o[p� ítb _okbfgh� gk baf wgltf [n Ð� _oc^fgkfkèkb[^g`f gccfkk `fbk g l_bblf y_b u[^f fä\fok_wfé� baf [\b_u_çgb_[o p_ll b^] b[^fhtcf baf kb[^g`f offh [n baf [yñfcbk goh batk b[ c[u\tbf fwfo u[^f gbb^_ytbfk�
� �!����� ��" �!�����
so ba_k \g\f^ pf h_kctkkfh go [\b_u_çgb_[o \^[ylfu bagb _k ty_ët_b[tk _o cl_fob�kf^wf^ utlb_ufh_g fäcago`f k]kbfuk� x wg^_fb] [n h_õf^fob utlb_ufh_g hgbg n[^�ugbk ^fët_^fh y] baf cl_fobk ngcfk c[owf^k_[o b[[lk bagb _obf^^flgbf ba[kf n[^ugbk�ãatk baf kf^wf^ cgo c[u\tbf k[uf n[^ugbk gk pfll gk \a]k_cgll] ^f\^fkfob bafu�mf n[^ugl_çfh baf c[owf^k_[o b[[lk gk ntocb_[ogl c[okb^g_obk gu[o` baf gbb^_ytbfk[n go [yñfcb�[^_fobfh kcafug hfk_`o goh \^fkfobfh go gl`[^_bau b[ hfbf^u_of go[\b_ugl h_w_k_[o [n \a]k_cgll] ^f\^fkfobfh goh c[u\tbfh gbb^_ytbfk� ã[ c[\fp_ba baf a_`a c[u\lfä_b] [n ba_k gl`[^_bau pf \^fkfobfh bfcao_ëtfk b[ ^fhtcfbaf kfg^ca k\gcf� ø_ogll] pf _lltkb^gbfh baf yfofåbk [n [t^ g\\^[gca y] kfwf^glkcfog^_[k g^_k_o` n^[u g \^gcb_cgl g\\l_cgb_[o� baf ñ[t^ogl g^b_clf ^fb^_fwgl gohhfl_wf^] k]kbfu ��	
��
�so ba_k \g\f^ pf gkktufh u[^f [^ lfkk htuy cl_fobk kfoh_o` ^fëtfkbk b[ _obfll_`fob\^[ä] kf^wf^k \f^n[^u_o` baf [\b_u_çgb_[o hfkc^_yfh gy[wf� m_ba baf ghwfob [nbaf %gwg bfcao[l[`] ìxeî}ð n[^ mfy y^[pkf^k baf y[^hf^l_of yfbpffo cl_fobk goh\^[ä] kf^wf^k `fbk ntb_lf�
ôt^ g\\^[gca _u\l_fk bagb go gbb^_ytbf [n go [yñfcb�[^_fobfh kcafug hfk_`o _ko[b ofcfkkg^_l] \a]k_cgll] ^f\^fkfobfh ytb ug] yf c[u\tbfh� ãa_k foagocfk\a]k_cgl hgbg _ohf\fohfocf [n ëtf^] ufba[hk� ytb _b c[u\l_cgbfk t\hgbf ufba[hk�v\hgbfk _o utlb_ufh_g k]kbfuk g^f fäcf\b_[ogl� "fwf^baflfkk� _o `fof^gl� baf][cct^� so ìiiiî}ð pf fägu_ofh \[kk_y_l_b_fk b[ hfgl p_ba ba_k \^[ylfu�ígkfh [o baf ^fktlbk _o ìiiiî}ð goh ìïbfî}ð pf g^f ct^^fobl] _u\lfufob_o` g\^[b[b]\f n[^ g kb[^g`f goh g \^[ä] kf^wf^� xnbf^pg^hk pf p_ll fä\f^_ufob [og\\^[\^_gbf \g^gufbf^k n[^ c[kb ntocb_[ok� øt^baf^u[^f baf ëtfkb_[o [n `[[hhfngtlb wgltfk n[^ ba[kf \g^gufbf^k goh a[p [nbfo b[ ^f�[\b_u_çf baf kf^wf^k agwfb[ yf fägu_ofh ba[^[t`al]�xk g ktuug^] pf ba_oq bagb [t^ g\\^[gca cgo c[ob^_ytbf b[ ^fl_fwf baf `l[yglhgbg ofbp[^qk n^[u baf_^ ct^^fob ygohp_hba c^_k_k�

~î



�$������"(����Û
mf p[tlh l_qf b[ bagoq Za^_kb[\af^ ø[^q_o� xlfägohf^ Zlgtko_bçf^� goh ögokifu\f n[^ n^t_bntl h_kctkk_[ok�

Ú������$�Û
ìxeî}ð i� x^o[lh goh %� e[kl_o`� �BC �üDü  ý@ÇýüLLÿ?Ç �ü?Ç�üÇC� xhh_k[omfklf]� ~îî}�
ìíùî�ð �� íf^b_o[ goh �� ùg^b_o[� !E" C�þ#!ýÿC?þCG ¨üþüEüAC ÌIAþCLA� xh�h_k[o mfklf]� ~îî��
ìZgbî�ð �� Zgbbfll� fh_b[^� �BC !E" C�þ ¨üþüEüAC Ìþü?GüýG$ !¨â%#&Ë� ù[^`goigtnugoo� ~îî��
ìøeùúî}ð �� ø_flh_o`� %� efbb]k� %�Z� ù[`tl� ö� ø^]kb]q� goh ã� íf^of^k��ff�ö]\f^bfäb b^goknf^ \^[b[c[l � öãã÷�~�~� %tl] ~îî}� z^gnb � p[^q_o \^[`^fkk�
ì%ísî�ð son[^ugb_[o bfcao[l[`] � c[hfh ^f\^fkfobgb_[o [n \_cbt^f goh gth_[_on[^ugb_[o � \^[`^fkk_wf y_�lfwfl _ug`f c[u\^fkk_[o� sobf^ogb_[oglãflfc[uuto_cgb_[o vo_[o� �fc[uufohgb_[o ã�|�� ùg^ca ~îî��
ìiíî}ð ï� ia[kagågo goh í�x� ígqf^� â��þÿâCGÿü ü?G ÏLüÇÿ?Ç ¨üþüEüACA�ù[^`go igtnugoo ÷tyl_kaf^k� ~îî}�
ìiiiî}ð m� i[pg^kca_cq� e� ij[kblf^� goh m� i_frl_o`� ïtyb]\_o` y] c[okb^g�_obk _o [yñfcb�[^_fobfh hgbgygkfk� so  ý@�� Ï?þ '�� ÌILû@Aÿ�L @? !E#

" C�þ �C�B?@�@ÇÿCA > @ý (GDü?�CG Ì@> þKüýC FÏÌ!�(Ì '&)J� w[ltuf ~��î[n �*+Ì� \g`fk �|�{���� ~îî}�
ìùgkî~ð ,� ùgktog`g� zfk_`o _kktfk [n ôù�ex� xo [yñfcb�[^_fobfh utlb_uf�h_g hgbgygkf ugog`fufob k]kbfu� �@�ý?ü� @> Ï?> @ýLüþÿ@?  ý@�CAAÿ?Ç�~�è~é�}�{��� ~îî~�
ìùf]||ð í� ùf]f^� !E" C�þ !ýÿC?þCG Ì@> þKüýC +@?Aþý��þÿ@?� ÷^fob_cf�ögll�~î||�
ì÷"eð ÷[^bgylf ofbp[^q `^g\a_ck�abb\���ëtfkb�ñ\l�ogkg�̀ [w�÷"e�
ì÷[kî�ð xh[yf ï]kbfuk soc��  @AþÌ�ýÿûþ �ü?Ç�üÇC -C> CýC?�C âü?�ü�� ��. fh_�b_[o� ~îî��
ìïfh||ð �� ïfh`fp_cq� fh_b[^� (�Ç@ýÿþBLA� xhh_k[o�mfklf]� �oh fh_b_[o� ~î||�

��



ìïïfî}ð x� ï_lyf^kcagbç� ù� ïb[ofy^gqf^� goh %� vllugo èfh_b[^ké� zgbgygkf^fkfg^ca� xca_fwfufobk goh [\\[^bto_b_fk _ob[ baf �~kb cfobt^]� ÌÏ%#
â!¨ -C�@ýG� ��è~é� ùg^ca ~îî}�

ìïbfî}ð m� ïbf_o� ïb[^g`f [\b_u_çgb_[o [n [yñfcb�[^_fobfh hgbgygkf kcafugkp_ba ntocb_[ogl _obf`^_b] c[okb^g_obk� ùgkbf^æk bafk_k� sokb_btb njt^ so�n[^ugb_q� vo_wf^k_bjgb xt`kyt^`� ~îî}� so ef^ugo�
ìã^gî}ð ã^gokxcb_[o ï[nbpg^f euyö� �ýü?A/üAC-C�üþÿ@?ü� ¨üþüEüAC ÌIAþCL¿0CýAÿ@? Î�Æ�Æ� ~îî}�
ìãv�ð ãaf ãv�s÷ åogl ^f\[^b�abb\���ppp�flkfw_f^�ol�l[cgbf�btl_\�
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