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ÃÄÅÆÇÈÉÆ
ÊËÌÍÎ ÏËÐÑ ÒËÏÏÓÔÒÕÍÖ ÌÍÑÍ×ÍÐÓ ÏÍØÍÙÓÏÓØÑ ÐËÚ ÑÛÍÔÓ ÕÐ ÓÜÑÓØÌÓÌ ÑË ÐÑËÔÓÍØÌ ÏÍØÍÙÓ ÏÝÖÑÕÏÓÌÕÍ Ë×Þ ÓÒÑÐ ×ÓÐÕÌÓ ÐÑÍØÌÍÔÌ ÍÖßàÍØÝÏÓÔÕÒ ÌÍÑÍá âØ ÑàÕÐßÍßÓÔ ÛÓ ÐÑÝÌÎ àËÛ ÐÝÒà ÝØÕãÓÔÐÍÖ ÌÍÑÍ×ÍÐÓ ÐÎÐÑÓÏÐ ÒÍØ ×Ó ÝÐÓÌ Ú ËÔ ÕÏßÖÓäÏÓØÑÕØÙ ÍØ ÍÌÍßÑÕãÓ ÏÝÖÑÕÏÓÌÕÍ ÌÕÙÕÑÍÖ ÖÕ×ÔÍÔÎá åÓ ßÔÓÐÓØÑ Í ÚÔÍÏÓÛËÔæÚ ËÔ ÓçÒÕÓØÑ ÍØÌ èÓÜÕ×ÖÓ ÌÓÖÕãÓÔÎ ËÚ ÏÝÖÑÕÏÓÌÕÍ ÒËØÑÓØÑ ×ÍÐÓÌ ËØ ÑàÓ ÕÌÓÍÑàÍÑ ÏÝÖÑÕÏÓÌÕÍ Ë×Þ ÓÒÑÐ ÍÔÓ ËÚ ÑÓØ ÐÑËÔÓÌ ÔÓÌÝØÌÍØÑÖÎ ÑË ÐÝßßËÔÑ ×ÔËÍÌÓÐÑ ÐÎÐäÑÓÏ ÍÒÒÓÐÐ Ú ËÔ ÌÕãÓÔÐÓ ÒÖÕÓØÑÐ ÚÔËÏ àÓÑÓÔËÙÓØËÝÐ ÓØãÕÔËØÏÓØÑÐá ÊàÓÔÓ ÕÐ ÍÖÍÔÙÓ ØÝÏ×ÓÔ ËÚ ÍÖÑÓÔØÍÑÕãÓÐ Ú ËÔ ÝØÕãÓÔÐÍÖ ÌÍÑÍ×ÍÐÓ ÐÎÐÑÓÏÐ ÑË ÐÑËÔÓ ÍØÌ ÌÓäÖÕãÓÔ ÏÝÖÑÕÏÓÌÕÍ ÌÍÑÍé ÐÕØÒÓ ÐÑËÔÍÙÓ Ú ËÔÏÍÑÐ ÍÔÓ ØËÑ ÕØÌÓßÓØÌÓØÑ ÚÔËÏ ÓÍÒàËÑàÓÔ ×ÝÑ àÓÍãÕÖÎ ÕØÑÓÔÔÓÖÍÑÓÌ ×Î ÒËØãÓÔÐÕËØ ÑËËÖÐá êÍÔÑÕÑÕËØÕØÙ ÑàÓ ÌÍÑÍ Ú ËÔäÏÍÑÐ ÕØÑË ÑàËÐÓ ÑàÍÑ ÍÔÓ ßàÎÐÕÒÍÖÖÎ ÐÑËÔÓÌ ÕØ ÑàÓ ÌÍÑÍ×ÍÐÓ ÍØÌ ÑàËÐÓ ÑàÍÑ ÍÔÓÒËØãÓÔÑÓÌ ÕØÑË Í ÌÓÖÕãÓÔÎ Ú ËÔÏÍÑ ËØäÌÓÏÍØÌ ßËÐÓÐ Í ØËØÑÔÕãÕÍÖ ËßÑÕÏÕëÍÑÕËØßÔË×ÖÓÏá ÊàÓ ÚÔÍÏÓÛËÔæ ßÔÓÐÓØÑÓÌ àÓÔÓ ÑÍÒæÖÓÐ ÑàÕÐ ßÔË×ÖÓÏ ÍØÌ àÍÐ ×ÓÓØÕÏßÖÓÏÓØÑÓÌ ÍØÌ ÓãÍÖÝÍÑÓÌ ÛÕÑà ÑàÓ ÒËÏÏÓÔÒÕÍÖ ÌÍÑÍ×ÍÐÓ ÏÍØÍÙÓÏÓØÑ ÐÎÐäÑÓÏ ìíî ïØÕãÓÔÐÍÖ ìÍÑÍ×ÍÐÓ ÚÔËÏ âíðá íÓÐÕÌÓ ÑàÓ ÒËÔÓ ÕÏßÖÓÏÓØÑÍÑÕËØé ÍÙÔÍßàÕÒÍÖ ÌÍÑÍ×ÍÐÓ ÍÌÏÕØÕÐÑÔÍÑÕËØ ÑËËÖ àÍÐ ×ÓÓØ ÌÓãÓÖËßÓÌ ÑË ÖÓãÓÔÍÙÓ ÑàÓ ÍÝäÑËÏÍÑÓÌ ËÔ ÐÓÏÕäÍÝÑËÏÍÑÓÌ ÍßßÖÕÒÍÑÕËØ ËÚ ÑàÓ ËßÑÕÏÕëÍÑÕËØ ÚÔÍÏÓÛËÔæá ñÕÔÐÑÓÜßÓÔÕÏÓØÑÐ ÛÕÑà ÑàÓ ÕÏßÖÓÏÓØÑÓÌ ÑËËÖÐ àÍãÓ ßÔËãÓÌ ÐÝ×ÐÑÍØÑÕÍÖ ÐÍãÕØÙÐ ÕØÑàÓ ÑËÑÍÖ ÒËÐÑÐá

}



ò óôõö÷øùúõû÷ô
bXmg[f qf\vg[dcl mc_cxcdg dZd_gsd l\tg _^g yüý uf\vg[dcl yc_cxcdg þW^cÿ|h WW��ÿÿ�hpfjX[s\� uf\vg[dcl ig[vg[ þü[Xÿÿ�h �[c`lg {\ þnü�ÿÿ� cfm [gdgc[`^ Y[X_X_ZYgd þi�ÿ�hibÿ|� `lc\s _X gcd\lZ _ctg `XssXf mc_cxcdgd xgZXfm X[m\fc[Z fqsxg[d cfm _g�_� �^g\[`cYcx\l\_Z _X \f_g][c_g sql_\sgm\c mc_c cfm _[cm\_\Xfcl mc_c \f c d\f]lg �qg[Z �\mgfd_^g cYYl\`c_\Xf c[gcd Xj mc_cxcdg dZd_gsd \f`lqm\f] �gx d\_gd jX[ mZfcs\` sql_\sgm\c`Xf_gf_ mgl\vg[Zh \f_g[c`_\vg t\Xdt�dZd_gsdh m\]\_cl sql_\sgm\c l\x[c[\gdh g_`� kgf`gh sql�_\sgm\c mc_cxcdg dZd_gsd c[g ^X_ _XY\`d \f mc_cxcdg [gdgc[`^ cfm dZd_gs mgvglXYsgf_þ r�	iÿ�h r�	iÿ�h iqxÿ{h iiuÿ|h wnÿ���ygd\]f\f] c sql_\sgm\c dZd_gs \d c `[\_\`cl _cdt þiqxÿ{h w�ÿ|�� �^g `^X\`g Xj sql_\sgm\cmc_cxcdg _g`^fXlX]Z jX[ m\]\_cl l\x[c[\gd \d _ZY\`cllZ \f
qgf`gm xZ _^g \f_gfmgm qdg[d cfmqdgd Xj _^g dZd_gs� �[XqYd Xj qdg[d Xj m\]\_cl l\x[c[\gd c[g Xj_gf dg]sgf_gm xZ \ddqgd�g�]�h ^g[clm[Zh `Xf_gsYX[c[Z Yc\f_\f]dh c[`^\_g`_q[g�h xZ jqf`_\Xf X[ [Xlg �̀ q[c_X[dhc[_ ^\d_X[\cfdh [g]\d_[c[dh `Xfdg[vc_X[dh d_qmgf_dh \f_g[fg_ qdg[d� X[ xZ dZd_gs Yq[YXdg�jc`d\s\lg X[ sXx\lg mgl\vg[Zh x[X�d\f]h [gdgc[`^h cfclZd\d�� üX_^h `q[[gf_ qdg[d cfm qdgdhcfm cf_\`\Yc_gm jq_q[g qdg[d cfm qdgdh d^Xqlm xg `Xfd\mg[gm �^gf dg__\f] qY c l\x[c[Z��^g fqsxg[ Xj _^gdg qdg[d cfm _^g _ZYgd Xj c``gdd Y[X
lgd sqd_ xg cf_\`\Yc_gm �c_d_c[_�qY _\sgh c_ jqll�d`clg \sYlgsgf_c_\Xf cfm lc_g[ Xf�h _^g lX`c_\Xf Xj qdg[d sqd_ xg`Xfd\mg[gm �cll \f Xfg Ylc`gh m\dYg[dgm �\_^\f c xq\lm\f]h �\mglZ m\dYg[dgm Xf c `csYqd X[_^[Xq]^Xq_ _^g �X[lm� cfm _^g _g`^fXlX]\`cl `cYcx\l\_\gd Xj qdg[ �X[td_c_\Xfd �XYg[c_\f]dZd_gsdh \f_g[fcl sgsX[Zh d_X[c]gh m\dYlcZ �qcl\_Zh fg_�X[t\f] `cYcx\l\_Z cfm dYggm�sqd_ xg _ctgf \f_X c``Xqf_� Wc[g sqd_ xg _ctgf _X mgvglXY c d_[c_g]Z _^c_ s\f\s\�gdl\s\_c_\Xfdh _^c_ mXgd fX_ jX[g`lXdg jq_q[g XY_\Xfd cfm _^c_ X�g[d c l\tglZ qY][cmg Yc_^�i\f`gh cmcY_\f] c mc_cxcdg dZd_gs scfqcllZ _X cll _^g ]\vgf `Xfd_[c\f_d \d \f Y[c`_\`gfX_ jgcd\xlgh sql_\sgm\c mc_cxcdg dZd_gsd d^Xqlm dqYYX[_ cYY[XY[\c_g sg`^cf\dsd jX[dglj�_qf\f] cfm dglj�X[]cf\�c_\Xf þiY\ÿ{h W�ÿ{c��pf Yc[_\`qlc[ mgvglXYsgf_d \f �[cY^\`cl udg[ pf_g[jc`g dXj_�c[g jX[ fcv\]c_\f] _^g \f_g[�fg_ cfm _^g �X[lm �\mg �gxh dq`^ cd �g_d`cYg �cv\]c_X[h pf_g[fg_ ��YlX[g[ X[ dYg`\cl\�gm�cvc��upd ^cvg scmg \_ YXdd\xlg _X X�g[ �\mg c``gdd _X sql_\sgm\c mc_cxcdgd� �[Xv\m\f]c``gdd _X sql_\sgm\c c[`^\vgd qd\f] _^gdg _XXldh ^X�gvg[h [g�q\[gd sql_\sgm\c�d_X[c]gjX[sc_d _X sc_`^ _^g `cYcx\l\_Z Xj \f_g[fg_ x[X�dg[d� �dYg`\cllZ \f _^g 
glm Xj lc[]g\sc]g c[`^\vgdh �^g[g dZd_gs c[`^\_g`_q[gd cfm fg_�X[t _XYXlX]\gd xg`Xsg d\]f\
`cf_`Xf`g[fdh `c[g sqd_ xg _ctgf \f \mgf_\jZ\f] _^g 
lg jX[sc_d _X xg d_X[gm cfm mgl\vg[gmþ�i�ÿ�h wew�ÿ|�� WXsY[Xs\dgd \f Xfg c[gc Xj_gf c�g`_ Yg[jX[scf`g \f cfX_^g[� �^g[g�jX[gh _[cmg�X�d xg_�ggf d_X[c]g `Xd_ cfm `cYc`\_Z Xf Xfg ^cfm cfm c``gdd dYggm Xf _^gX_^g[ sqd_ xg g�cs\fgm `c[gjqllZ �^gf dg__\f] qY c fg_�X[tgm \sc]g mc_cxcdg�
kX�gvg[h _^g \sc]g mc_c d_X[gm cfm mgl\vg[gm xZ qf\vg[dcl mc_cxcdg dZd_gsd \d Xj_gf[gmqfmcf_h xg`cqdg d_X[c]g jX[sc_d c[g _ZY\`cllZ \f_g[[glc_gm xZ `Xfvg[d\Xf _XXld� �^gZscZ XflZ m\�g[ \f cdYg`_d dq`^ cd `XsY[gdd\Xfh `XlX[ mgY_^ cfm [gdXlq_\Xf� pf _^\d YcYg[�g Y[XYXdg cf g�_gfd\Xf _X _^g d_X[c]g cfm mgl\vg[Z Xj \sc]gd \f _XmcZd sql_\sgm\cmc_cxcdgd� �q[ cYY[Xc`^ gfcxlgd _^g mZfcs\` XY_\s\�c_\Xf Xj sql_\sgm\c mX`qsgf_mgl\vg[Z cfm cllX�d _^g g�`\gf_ cfm 
g�\xlg cYYl\`c_\Xf Xj qf\vg[dcl mc_cxcdg dZd_gsd�

ý



�^\d \d mXfg xZ ]\v\f] _^g XY_\Xf g\_^g[ _X Y^Zd\`cllZ [gY[gdgf_ c sql_\sgm\c Xx�g`_X[ _X `XsYq_g \_ j[Xs X_^g[d� �\vgf c dg_ Xj YXdd\xlg `Xfvg[d\Xfd xg_�ggf sql_\sgm\cXx�g`_d _^g[g \d ]gfg[cllZ sX[g _^cf Xfg �cZ Xj Yc[_\_\Xf\f] _^g jX[sc_d \f_X Y^Zd\`cllZd_X[gm cfm `XsYq_gm Xfgd� üZ cYYlZ\f] c `Xd_ jqf`_\Xf _^g mc_cxcdg dg[vg[ mg_g[s\fgd\_d XY_\scl `^X\`g `Xfd\mg[\f] dYg`\cl\�gm cdYg`_d� �^\d XY_\s\�c_\Xf \d cf cq_Xsc_gm`XsYlg� _cdt �^\`^ `cf xg Yg[jX[sgm Yg[\Xm\`cllZ�
e^\lg _^g qdg Xj mc_cxcdg dZd_gsd \f lc[]g xqd\fgdd cYYl\`c_\Xfd \d �q\_g `XssXfh _^g\[qdg \f _^g ^qscf\_\gd \d d_\ll g�`gY_\Xfcl� �^g �X[t Y[gdgf_gm ^g[g \d cYYl\gm \f _^gk�	�� dZd_gsh c m\]\_cl l\x[c[Z jX[ c[_ ^\d_X[\`cl \sc]g sc_g[\cl þn�uü�ÿ{h nuü�ÿÿ���fg Yc[_\`qlc[ jX`qd \f _^g �X[t Xj _^g k�	�� ][XqY \d Xf _^g `XsYlg� Y[Xxlgs Xjmgl\vg[\f] sql_\sgm\c mX`qsgf_dh \f Yc[_\`qlc[ \sc]gdh \f c lc[]g vc[\g_Z Xj jX[sc_d cfm�qcl\_Z lgvgld Xvg[ fg_�X[tgm gfv\[Xfsgf_d � c Y[Xxlgs _^c_ \d cldX cYYc[gf_ \f X_^g[Y[X�g`_d j[Xs _^g ^qscf\_\gd þi�ÿÿ��
�^g [gd_ Xj _^\d YcYg[ \d X[]cf\�gm cd jXllX�d� eg sX_\vc_g _^g fggm jX[ sql_\sgm\c mg�l\vg[Z xZ dcsYlg cYYl\`c_\Xfd \f dg`_\Xf ý� pf dg`_\Xf ~ �g mgd`[\xg sql_\sgm\c jX[sc_dcfm _^g\[ \f_g[[glc_\Xfd \f ]gfg[cl cfm YX\f_ Xq_ ^X� sql_\sgm\c mc_c \d scfc]gm xZ_^g yüý uf\vg[dcl yc_cxcdg dZd_gs� bX[gXvg[h �g Y[gdgf_ c jX[scl sXmgl jX[ _^g [gY�[gdgf_c_\Xf Xj sql_\sgm\c jX[sc_d cfm `Xfvg[d\Xf `Xfd_[c\f_ cd _^g xcd\d jX[ _^g jq[_^g[m\d`qdd\Xf� ig`_\Xf � m\dYlcZd _^g XY_\s\�c_\Xf cl]X[\_^s cfm g�cs\fgd [gcdXfcxlg `Xd_jqf`_\Xfd xcdgm Xf _^g `X[g jX[scl sXmgl� ig`_\Xf � ]\vgd cf \fd\]^_ _X _^g \sYlgsgf_c�_\Xf cfm gvclqc_gd _^g �^Xlg j[csg�X[t c]c\fd_ _^g dcsYlg cYYl\`c_\Xfd� �\fcllZ dg`_\Xf
| `Xf`lqmgd �\_^ c dqssc[Z Xj _^g `Xf_[\xq_\Xfd Xj _^\d YcYg[ cfm dtg_`^gd YXdd\xlgg�_gfd\Xfd�
� ������ ����ûú�õû÷ô�
pf _^\d dg`_\Xf �g sX_\vc_g Xq[ cYY[Xc`^ jX[ _^g m\ddgs\fc_\Xf Xj sql_\sgm\c Xx�g`_dh \fYc[_\`qlc[ \sc]gdh \f ^g_g[X]gfXqd X[ fg_�X[tgm gfv\[Xfsgf_d l\tg _^g eX[lm e\mg egxhxZ _�X m\�g[gf_ cYYl\`c_\Xfd� w_ 
[d_h �g Y[gdgf_ _^g d_X[c]g lcZg[ Xj _^g k�	�� dZd�_gsh cf gf^cf`gm mc_cxcdg cYYl\`c_\Xf jX[ c[_ ^\d_X[\`cl \sc]g `Xllg`_\Xfd� wd c dg`Xfmg�csYlg cYYl\`c_\Xf �g Y[XYXdg cf \f_g][c_gm �gx cfm jc� dg[v\`g jX[ _^g m\d_[\xq_\XfXj d_X`t `^c[_d�
�X_g _^c_ _^g _�X cYYl\`c_\Xfd \f_[Xmq`gm ^g[gh �^\lg �q\_g m\�g[gf_ \f _^g\[ _g`^f\`clfc_q[g cfm cYYl\`c_\Xf c[gch d^c[g cf \sYX[_cf_ `XssXf Y[XYg[_Z Xj sXmg[f m\]\_cll\x[c[Z dg[v\`gd� �^g `cYcx\l\_Z Xj mgl\vg[\f] sql_\sgm\c Xx�g`_d \f c vc[\g_Z Xj jX[sc_dcfm c_ c m\vg[d\_Z Xj �qcl\_Z�lgvgld�
�� !"#$%&'()$ *)++#,)(-%)'( '. -&% /)+%'&)$ ),-0#+
�^g mgl\vg[Z Xj c[_ ^\d_X[\` sql_\sgm\c sc_g[\cl Xvg[ `Xssqf\`c_\Xf fg_�X[td �\ll sctg`ql_q[cl ^g[\_c]g cvc\lcxlg _X c �\mg[ cqm\gf`g _^cf gvg[ xgjX[g� �csglZ \ffXvc_\Xfd \f

~



m\]\_cl \sc]\f] _g`^fXlX]Z ^cvg _^g YX_gf_\cl _X `^cf]g _^g fc_q[g Xj _gc`^\f] cfm[gdgc[`^� �X[ _^gdg _[cfdjX[sc_\Xfd _X _ctg Ylc`gh ^X�gvg[h c lc[]g csXqf_ Xj m\]\_cl\fjX[sc_\Xf cxXq_ �X[td Xj c[_ sqd_ g�\d_h cfm \_ sqd_ xg cvc\lcxlg Xfl\fg \f d_cfmc[mjX[sd cfm jX[sc_d�
�^g uf\vg[d\_Z Xj wq]dxq[] ^cd lcqf`^gm _^g \f_g[m\d`\Yl\fc[Z Y[X�g`_ k�	�� �kg[�clm[Z �fl\fg�h `Xss\__gm _X `[gc_\vg qdg Xj \fjX[sc_\Xf d`\gf`g cfm _g`^fXlX]Z _X cm�vcf`g _^g d_qmZ Xj c[_d cfm ^qscf\_\gd þn�uü�ÿ{h nuü�ÿÿ�� �^\d Y[X�g`_ \fvgd_\]c_gd_^g \sYc`_ Xj sql_\sgm\c cYYl\`c_\Xfd Xj _^g ^qscf\_\gdh \f Yc[_\`qlc[ ^g[clm[Zh Xf jq�_q[g mc_cxcdg _g`^fXlX]Z cfm g�YlX[gd �cZd Xj cYYlZ\f] `XsYq_g[ _g`^fXlX]Z _X \sY[Xvgd`^Xlc[lZ c``gdd _X c[_ ^\d_X[\`cl \fjX[sc_\Xf� w[gcd Xj Yc[_\`qlc[ `Xf`g[f \f`lqmg

1 _^g [g_[\gvcl Xj \sc]gd xcdgm Xf _^g\[ v\dqcl `Xf_gf_h
1 _^g \f_g][c_\Xf Xj \sc]g mc_cxcdgd �\_^ X_^g[ \fjX[sc_\Xf dXq[`gd cfm sqdgqsY[X�g`_d
1 cfm _^g g�`^cf]g Xj v\dqcl \fjX[sc_\Xf csXf] `XsYq_g[\�gm dZd_gsd�

yc_cxcdgd jX[ _^g c[_d cfm ^qscf\_\gd YXdg Xq_d_cfm\f] mgscfmd _X sql_\sgm\c mc_cscfc]gsgf_h d\f`g _^gZ sqd_ dqYYX[_ vc[\Xqd _ZYgd Xj qdg[d j[Xs g�_[gsglZ ^g_g[X]g�fgXqd gfv\[Xfsgf_d c_ m\�g[gf_ d_c]gd Xj �X[t� iscllh lX��[gdXlq_\Xf x[X�dg X[ _^qsx�fc\l \sc]gd scZ xg d^X�f �q\`tlZ _X gfcxlg _^g v\g�g[ _X \mgf_\jZ c �X[t Xj c[_h X[[gv\g� lc[]g `Xllg`_\Xfd2 c 3sgm\qs�[gdXlq_\Xf3 jqll�d`[ggf \sc]g scZ c``XsYl\d^ c jqll`c_clX] [g`X[m2 cfm c 3^\]^�[gdXlq_\Xf3 \sc]g scZ xg cvc\lcxlg jX[ mg_c\lgm d_qmZ XflZXf dYg`\cl [g�qgd_� psc]gd \f c Yc[_\`qlc[ jX[sc_ scZ xg dq�`\gf_ jX[ `lcdd[XXs qdg xZqfmg[][cmqc_g d_qmgf_dh xq_ `Xf_c\f _XX l\__lg \fjX[sc_\Xf jX[ c `Xfdg[vc_X[ g�YlX[\f]_^g _g`^f\`cl `Xfd_[q`_\Xf Xj c �X[th g�]� c ý�|�`XlX[ �p� \sc]g scZ xg cmg�qc_g jX[[g`X]f\_\Xf Yq[YXdgdh xq_ _XX \fc``q[c_g _X dqYYX[_ `XsYc[c_\vg cfclZd\d Xj cf c[_\d_4dYclg__g�
w dcsYlg qdg[ \f_g[c`_\Xf �\_^ _^g k�	�� \sc]g mc_cxcdg \d d^X�f \f 
]q[g }� �^\dd`gfc[\X \d c `XsY\lc_\Xf Xj _^g _ZY\`cl d_c]gd Xj �X[t cf c[_ ^\d_X[\cf Ycddgd mq[\f]^g[�^\d \f_g[c`_\Xf �\_^ _^g ^g[clm\` \sc]g mc_cxcdg� w_ cf cxd_[c`_ lgvgl _^gdg d_c]gdXj �X[t _ZY\`cllZ `XsY[\dg _^g jXllX�\f] c`_\v\_\gd�
56ÈÇÉ789:;<Ç=>Å89:? pf c 
[d_ d_gY �qg[\gd c[g YXdgm c]c\fd_ _^g ^g[clm\` mc_cxcdg��^gdg �qg[\gd `cf xg xcdgm Xf _^g v\dqcl `Xf_gf_ Xj \sc]gd X[ Xf `Xfvgf_\Xfcljgc_q[gd l\tg tgZ�X[m cfm jqll _g�_h [gdYg`_\vglZ� �^g cmvcf`gm v\dqcl [g_[\gvcl`cYcx\l\_\gd X[ jq��Z jqll _g�_ dgc[`^ _ZY\`cllZ [g_q[f c [cftgm dg_ Xj mc_c [g`X[mdh\f`lqm\f] \sc]gdh cd c �qg[Z [gdql_� �^g[gjX[gh jq[_^g[ cfclZd\d cfm [g
fgsgf_\d Xj_gf fg`gddc[Z _X [gmq`g _^g d\�g Xj _^g \f\_\cl dg_ [g_[\gvgm� yq[\f] _^\d d_c]g\sc]gd c[g fX[scllZ m\dYlcZgm cd _^qsxfc\ld \f x[X�dgcxlg jX[sc_d l\tg �p�h ����X[ ����

�



�\]q[g }� �ZY\`cl qdg[ \f_g[c`_\Xf �\_^ _^g k�	�� dZd_gs�

@==A89:;Ã9ÈBCÅ8Å? yq[\f] _^g g�cs\fc_\Xf Xj [gdql_ dg_dh \sc]gd Xj dYg`\cl \f_g[gd_s\]^_ xg [g�q\[gm jX[ jq[_^g[ `Xfd\mg[c_\Xfd c_ ^\]^g[ [gdXlq_\Xfd� üg`cqdg fX_ cll\sc]g�
lg jX[sc_d `cf xg [gcm xZ cll v\g�g[dh c lc[]g vc[\g_Z Xj \sc]g jX[sc_d c_vc[\Xqd lgvgld Xj �qcl\_Z sqd_ xg YX_gf_\cllZ mgl\vg[cxlg xZ _^g k�	�� dZd_gs _XdqYYX[_ x[Xcmgd_ c``gdd cfm qdg� iXsg _ZY\`cl \sc]g jX[sc_d \f _^\d d_c]g Xj �X[tc[g �p��h �p� X[ ��� c_ m\vg[dg [gdXlq_\Xfd�
5Æ=ÇÈ:6;DÇ89Æ89:? pj dgc[`^ cfm cfclZd\d gfm �\_^ c 
fcl dg_ Xj [glgvcf_ \sc]gdh _^gdg\sc]g 
lgd c[g _[cfds\__gm _X _^g `l\gf_ jX[ qdg[�d\_g d_X[c]g cfm lc_g[ [gjg[gf`gX[ jX[ Y[\f_\f] \f ^\]^ �qcl\_Z� pf ]gfg[cl XflZ lXddlgdd jX[sc_d c_ vg[Z ^\]^�lgvgl�qcl\_Z X[ _ZY\`cl Y[\f_ jX[sc_d c[g cYY[XY[\c_g jX[ _^\d _cdt� wmg�qc_g jX[sc_d\f`lqmg �p��h �y� X[ �Xd_d`[\Y_�
�^g `Xd_�xcdgm gvclqc_\Xf Xj Xq[ cYY[Xc`^ _X�c[md c 
g�\xlg sql_\sgm\c mgl\vg[Z \fdg`_\Xf � �\ll xg xcdgm Xf _^g `Xf`[g_g d`gfc[\X Xj vc[Z\f] c``gdd Y[X
lgd c_ _^g k�	��\sc]g dg[vg[ mgY\`_gm \f 
]q[g ý� �^\d m\c][cs d^X�d c d`gfc[\X �^\`^ sXmgld _^g_ZY\`cl qdg[ xg^cv\Xq[ sgf_\Xfgm cxXvg� igc[`^\f] cfm x[X�d\f]h �XXs\f] cfm cfclZd\dhd_X[c]g cfm Y[\f_\f]� pf _^g \llqd_[c_\Xf �� cfm Z�c�\d [gY[gdgf_ _\sg cfm c``gdd Y[X
lgdh[gdYg`_\vglZ� �^g _\sg c�\d \d lcxglgm �\_^ cxd_[c`_ _\sgd E}h Eýh E~ g_`� �X_g _^c_ �gXs\_ _^g mg`X[c_\Xfd Xj cll gvgf YX\f_d \f _\sg �Eýh E� g_`�� _X tggY _^g \llqd_[c_\Xf`XsYc`_� WXlqsfd cddX`\c_gm �\_^ _^g Z�c�\d [gY[gdgf_ _^g csXqf_ Xj \sc]g [g�qgd_d c_c ]\vgf _\sg� �X[ g�csYlgh c_ E~ ��F \sc]gd c[g c``gddgmh }FF Xj �^\`^ c[g [g�qgd_gm cd�p����h }�F cd �p���F cfm ýFF \f �p��ý�h \�g� �p� \sc]gd \f [gdXlq_\Xfd Xj ��Gh �FGcfm ý�G�

�
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�\]q[g ý� icsYlg c``gdd Y[X
lg vc[\c_\Xf jX[ _^g k�	�� \sc]g mc_cxcdg�

��� H(%#&(#%I.-J *)+%&)KL%)'( '. +%'$M $/-&%+
�^g \f_g[fg_ cfm X_^g[ sXmg[f `Xssqf\`c_\Xf `^cffgld c[g c``glg[c_\f] c Yg[dXfcl
fcf`g [gvXlq_\Xf� �X[ _^g 
[d_ _\sgh Y[\vc_g \fvgd_X[d ^cvg sXd_ Xj _^g _XXld cfm\fjX[sc_\Xf _^gZ fggm _X ^cfmlg _^g\[ X�f Yg[dXfcl 
fcf`g cfm \fvgd_\f] mg`\d\Xfdh cfmfggm fX_ fg`gddc[\lZ [glZ Xf Y[Xjgdd\Xfcld _X sctg mg`\d\Xfd�
ücftd cfm 
fcf`\cl \fd_\_q_\Xfd _[cfdjX[s _^g �gx \f_X c YX�g[jql _XXl _^c_ ^glYd _X_ctg `Xf_[Xl Xj _^g Yg[dXfcl 
fcf`\cl jq_q[g� kX�gvg[h gdYg`\cllZ _^g xcft\f] xqd\fgdd\d jX[`gm _X Y[Xv\mg fg�d cldX _^[Xq]^ `lcdd\`cl \fjX[sc_\Xf `^cffgld� i\f`g _^g `Xs�x\fc_\Xf Xj c jc� dg[v\`g �\_^ cf \f_g[fg_ d\_g mXgd dggs `XssXf þ�Nÿÿh w�eÿÿ�h �gd_qmZ c `Xsx\fgm \f_g[fg_�jc� dg[v\`g jX[ d_X`t `^c[_d cd c dg`Xfm _gd_ d`gfc[\X� �^gdg[v\`g \f_g][c_gd _^g mgl\vg[Z Xj `^c[_d \f _ZY\`cl �gx�jX[sc_d cd �gll cd \f d_cfmc[mp�i jc`d\s\lg�jX[sc_d c_ m\�g[gf_ `XsY[gdd\Xf lgvgld þ�g`ÿÿ� cfm _^g �Xd_d`[\Y_ jX[sc_�pf `Xf_[cd_ _X _^g d`gfc[\X `Xfd\mg[gm cxXvg _^\d g�csYlg mXgd fX_ Zg_ [gY[gdgf_ c [gcl��X[lm cYYl\`c_\Xf xq_ \d fgvg[_^glgdd YX_gf_\cllZ cYYl\`cxlg \f _^g 
fcf`\cl \fmqd_[Z�^g[g mc_cxcdg dg[v\`gd c[g `Xfd\mg[gm s\dd\Xf `[\_\`cl þi^cÿ���
�^g dcsYlg d`gfc[\X \f 
]q[g ~ \d \f_g[Y[g_gm cfclX]XqdlZ _X _^g cxXvg g�csYlg� pfdg`_\Xf � _^gdg dcsYlg d`gfc[\Xd �\ll xg _^g Ylc_jX[s jX[ _^g gvclqc_\Xf Xj _^g Y[gdgf_gmXY_\s\�c_\Xf j[csg�X[t�
O P÷Q�öø� �ù�õû��øû� ø��ûR�öS QûõT UV� WUV
�XmcZ `Xssg[`\cl mc_cxcdg dZd_gsd `lc\s _X xg XYgfh d`clcxlgh gcd\lZ scfc]gcxlg cfmjqllZ g�_gfd\xlgh Y[Xv\m\f] gddgf_\cl 
g�\x\l\_Z jX[ v\[_qcllZ cfZ cYYl\`c_\Xf c[gc� e^g_^g[

|
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�\]q[g ~� icsYlg c``gdd Y[X
lg vc[\c_\Xf jX[ \f_g[fg_�jc� m\d_[\xq_\Xf�

jX[ mc_c �c[g^Xqd\f]h �gx `Xf_gf_ mgl\vg[Zh X[ sql_\sgm\c m\]\_cl l\x[c[\gd gvg[Z sc�X[vgfmX[ `lc\sd _X X�g[ _^g Yg[jg`_ mc_cxcdg Ylc_jX[s�
püb \d Xfg Xj _^g ]lXxcl YlcZg[d \f _^g gsg[]\f] sc[tg_ Xj sql_\sgm\c mc_cxcdg dXj_��c[g� ügd\mgd dg[v\f] _[cm\_\Xfcl mc_cxcdg _cdtd _^g\[ Y[Xmq`_ yüý uf\vg[dcl yc_cxcdg�uyü� \d dXlm cd c _XXl jX[ xq\lm\f]h mgYlXZ\f] cfm sXf\_X[\f] �gx mc_cxcdg cYYl\`c_\Xfdcfm `Xf_gf_�m[\vgf �gx d\_gd cd �gll cd sql_\sgm\c l\x[c[\gd� X\tg c d_cfmc[m mc_cxcdgdZd_gs uyü d_X[gd cfm scfc]gd fqsg[\` cfm `^c[c`_g[ mc_c� pf cmm\_\Xf _^g dZd_gslgvg[c]g sql_\sgm\c cYYl\`c_\Xfd xZ Y[Xv\m\f] _^g jqf`_\Xfcl\_Z _X d_X[g cfm [g_[\gvgsql_\sgm\c mc_c l\tg \sc]gh v\mgXh cqm\X cfm _g�_ \f lc[]gh `XsYlg� Xx�g`_d� ��_[cjgc_q[gd l\tg `Xf_gf_�xcdgm \sc]g [g_[\gvcl c[g xqfmlgm \f dX `cllgm yüý 	glc_\Xfcl ���_gfmg[dh �^\`^ mg
fg m\d_\f`_ mc_c _ZYgd cfm dYg`\
` jqf`_\Xfd jX[ sql_\sgm\c Xx�g`_d�w_ _^g cYYl\`c_\Xf lgvgl _^gdg g�_[c mc_c _ZYgd cfm jqf`_\Xfd c[g cvc\lcxlg _^[Xq]^ iNX�
pf_gfmgm cd c Ylc_jX[s jX[ sql_\sgm\c m\]\_cl l\x[c[\gdh yüý uyü `XsY[\dgd c dgYc[c_gwqm\X ��_gfmg[h Y\mgX ��_gfmg[h �g�_ ��_gfmg[ cfm psc]g ��_gfmg[� �^g yüý psc]g��_gfmg[ þpübÿÿ� Y[Xv\mgd mc_cxcdg jqf`_\Xfcl\_Z jX[ _^g d_X[c]g Xj \sc]gd cd �gll cd_^g `cYcx\l\_Z _X �qg[Z \sc]gd xZ _^g\[ v\dqcl `Xf_gf_ þ�i��ÿ��� �^g lc__g[ jgc_q[gh�^\lg qdgm vg[Z g�_gfd\vglZ �\_^\f _^g k�	�� Y[X�g`_h \d fX_ g�YlX[gm cfZ jq[_^g[ ^g[gxq_ \d g�cs\fgm gldg�^g[g þuünÿÿ�� pfd_gcm �g Yq_ _^g jX`qd Xf uyü4d YXdd\x\l\_\gd jX[d_X[\f]h scf\Yqlc_\f] cfm mgl\vg[\f] \sc]gd \f c lc[]g vc[\g_Z Xj jX[sc_d c_ c[x\_[c[Zlgvgld Xj �qcl\_Z�
�^\d dg`_\Xf jq[_^g[ sX_\vc_gd _^g ]gfg[cl Y[Xxlgs Xj jX[sc_ \f_g[[glc_\Xf \f sql_\sgm\cmc_cxcdg dZd_gsd� eg ^cvg \sYlgsgf_gm c mZfcs\` XY_\s\�c_\Xf Xj sql_\sgm\c mX`�qsgf_ mgl\vg[Z Xf _XY Xj uyü4d 	glc_\Xfcl ��_gfmg[dh Y[Xv\m\f] _^g XY_\Xf g\_^g[ _XY^Zd\`cllZ [gY[gdgf_ c sql_\sgm\c Xx�g`_ X[ _X `Xfvg[_ \_ j[Xs X_^g[ Xfgd� pf _^g dg�qglh�g Y[gdgf_ _^g `Xfvg[d\Xf jqf`_\Xfcl\_Z Xj _^g yüý psc]g ��_gfmg[ cfm d^X� ^X� _X[gd_[\`_ \_ _X c [gcdXfcxlg dg_ Xj `Xfvg[d\Xf `Xfd_[c\f_d�

�



BMP-50
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JPG-50
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�\]q[g �� iqxdg_ Xj jX[sc_ \f_g[[glc_\Xfd Xj yüý uyü�

Z� [#")\#&] -"'(0 &#-+'(-K"# $'(\#&+)'( ^-%/+
psc]gd c[g Xj_gf d_X[gm c_ sq`^ ^\]^g[ �qcl\_Z _^cf _^gZ �Xqlm xg fggmgm jX[ m\dYlcZXf c sXf\_X[ xg`cqdg sXd_ Y[\f_\f] mgv\`gd c[g `cYcxlg Xj c sq`^ ^\]^g[ [gdXlq_\Xf_^cf d`[ggf m\dYlcZd� psc]g �qcl\_Z \d Y[\sc[\lZ _^g `qsqlc_\vg [gdql_ Xj _^g d`cff\f][gdXlq_\Xf cfm \d Xj_gf g�Y[gddgm \f _g[sd Xj d`cl\f]� pf _^\d dgfdg �g mgd`[\xg jX[sc_dc_ `g[_c\f �qcl\_Z lgvgld [glc_\vg _X _^g X[\]\fcl \sc]g d`cf�d\�gh g�]� �p���}FF mgfX_gd_^g jX[sc_ Xj cf \sc]g c_ \_d X[\]\fcl d`cf d\�g �}FFG d`cl\f]�h �^g[gcd �p���ý� \d _^gjX[sc_ Xj \sc]gd _^c_ c[g d`clgm mX�f xZ _^g jc`_X[ Xj jXq[�
�^g yüý psc]g ��_gfmg[ Y[Xv\mgd 
j_ggf YXYqlc[ \sc]g jX[sc_d jX[ _^g d_X[c]g cfmmgl\vg[Z Xj \sc]g Xx�g`_d� �^\d \f`lqmgd jX[ \fd_cf`g _^g �\mglZ qdgm WXsYqdg[vg �p�jX[sc_h cll �p�� jX[sc_dh _^g �i�ý cfm b\`[XdXj_ e\fmX�d üb� jX[sc_h _^g ����jX[sc_ X[ �Xd_i`[\Y_ ��i� c_ lgvgl p cfm pp� pf cmm\_\Xfh \sc]g jX[sc_d `cf xg d`clgm _Xv\[_qcllZ cfZ [gdXlq_\Xf� �\]q[g � mgY\`_d XflZ c dscll dqxdg_ _^g jX[sc_d _^c_ `cf xgd_X[gm cfm mgl\vg[gm xZ uyü cfm _^g\[ \f_g[[glc_\Xfd xZ _^g `Xfvg[d\Xf jqf`_\Xfcl\_Z Xj_^g 	glc_\Xfcl ��_gfmg[�
pf m\]\_cl l\x[c[\gd `Xss\__gm _X ^\]^ �qcl\_Z dg[v\`g fX_ cll YXdd\xlg XY_\Xfd jX[ \sc]g`Xfvg[d\Xf mgl\vg[gm �\_^ _XXld l\tg yüý psc]g ��_gfmg[ c[g g�qcllZ qdgjql� pf Yc[_\`qlc[h`c[g sqd_ xg _ctgf _X cvX\m lXddZ jX[sc_ `Xfvg[d\Xfd� eg `Xfd\mg[ _^g jXllX�\f] _ZYgdXj \sc]g `Xfvg[d\Xfd cd YX_gf_\cllZ lXddZ�
}� �^g `Xfvg[d\Xf Xj cf \sc]g \f c lX� [gdXlq_\Xf _X c ^\]^ [gdXlq_\Xfh g�]� `Xfvg[_\f]cf \sc]g Xj jX[sc_ �p��ý� _X �p��}FF�
ý� �^g `Xfvg[d\Xf Xj cf \sc]g \f c lXddZ jX[sc_ _X cf \sc]g \f c lXddlgdd jX[sc_�^gf _^g _c[]g_ jX[sc_ `Xqlm xg g�qcllZ mg[\vgm j[Xs cf cl_g[fc_\vg lXddlgdd dXq[`gjX[sc_� ��]� \f _^g `Xfvg[d\Xf XY_\Xfd j[Xs 
]q[g � \_ \d fX_ c ]XXm \mgc _X `Xfvg[_

{
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�\]q[g �� iqxdg_ Xj uyü4d [gcdXfcxlg jX[sc_ \f_g[[glc_\Xfd�

�p��}FF j[Xs �����}FF2 \fd_gcm �p���}FF `cf xg qdgm cd _^g Y[\sc[Z dXq[`gjX[sc_�
eg `lc\s _^c_ c m\]\_cl \sc]g l\x[c[Z d^Xqlm cddq[g ^\]^ �qcl\_Z Xj dg[v\`gh \�g� _^gl\x[c[Z d^Xqlm cvX\m lXddZ jX[sc_ `Xfvg[d\Xfd� pf Xq[ \sYlgsgf_c_\Xf xq\l_ qYXf uyüh_^\d \d c`^\gvgm xZ g�Yl\`\_lZ sXmgl\f] _^g [gcdXfcxlg `Xfvg[d\Xf `Xfd_[c\f_d� wd cf\llqd_[c_\Xf 
]q[g � m\dYlcZd c dqxdg_ Xj _^g jX[sc_ \f_g[[glc_\Xfd j[Xs 
]q[g � �^\`^[gY[gdgf_ [gcdXfcxlg `Xfvg[d\Xf `Xfd_[c\f_d Xj _^g yüý psc]g ��_gfmg[�
Z�� _'+%`'^%),)a#* *#")\#&]
W^XXd\f] cYY[XY[\c_g \sc]g jX[sc_d cfm d_X[c]g�jX[sc_ �qcl\_Z jX[ c m\]\_cl l\x[c[Z[g�q\[gd xclcf`\f] qdg[ fggmdh dZd_gs [g�q\[gsgf_dh fg_�X[t \fj[cd_[q`_q[gh cfm `Xd_�eg `lc\s _^c_ c m\]\_cl \sc]g l\x[c[Z sqd_ YX_gf_\cllZ Y[Xv\mg \sc]g mc_c \f c vc[\g_ZXj jX[sc_d cfm [gdXlq_\Xfd� �c\vglZh Xfg Xj _^g jXllX�\f] cYY[Xc`^gd `Xqlm \sYlgsgf__^\d�
b9cd6AÈ9d 8AÈ:6 É=9e6ÇÅ8=9? �fg d\sYlg d_[c_g]Z jX[ X�g[\f] cll \sc]gd Xj cf c[`^\vg\f cfZ jX[sc_ cfm c_ cfZ �qcl\_Z lgvgl \d _X d_X[g \sc]gd \f c s\f\scl dg_ Xj dXq[`gjX[sc_d �^\`^ cllX� _^g `Xfvg[d\Xf Xj cll YX_gf_\cllZ mgl\vg[cxlg _c[]g_ jX[sc_d� pf_^\d cYY[Xc`^ cf \sc]g �^\`^ \d fX_ Y^Zd\`cllZ cvc\lcxlg \f _^g \sc]g xcdg �Xqlmxg `Xfvg[_gm \f_X _^g [g�qgd_gm _c[]g_ jX[sc_ c_ [qf�_\sg�
kX�gvg[h \j _^g \f\_\cl dg_ Xj \sc]gd `XsY[\dgd ^\]^�[gdXlq_\Xf m\]\_cl�\sc]g 
lgd �^\`^c[g vg[Z lc[]g � c ý��x\_ jqll�d`[ggf \sc]gh g�]� \f _^g �p�� jX[sc_h _X xg m\dYlcZgmXf c �X[td_c_\Xf `cf gcd\lZ X``qYZ | sg]cxZ_gd � _^g g�Yl\`\_ Xfl\fg `Xfvg[d\Xf Xjmg[\vgm dscll vg[d\Xfd Xj _^gdg \sc]gdh l\tg jX[ \fd_cf`g _^qsxfc\ldh `cf xg `XsYq_c_\Xfcl

ÿ
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�\]q[g |� �Xdd\xlg \f_g[[glc_\Xfd Xj d_X[gm cfm `XsYq_gm jX[sc_d�

g�Ygfd\vg� eg sgcdq[gm cxXq_ }� dg`Xfmd jX[ _^g `Xfvg[d\Xf Xj dq`^ cf \sc]g \f_X c�p� _^qsxfc\l Xf c ^\]^�gfm �X[td_c_\Xf �jX[ c mgd`[\Y_\Xf Xj Xq[ _gd_xgm dgg dg`_\Xf��}��
bfcB896 8AÈ:6 É=9e6ÇÅ8=9? �f _^g X_^g[ ^cfmh Y^Zd\`cllZ d_X[\f] cll \sc]gd c_ cll [g��q\[gm �qcl\_Z lgvgld \f _^g mc_cxcdg jX[ m\[g`_ cfm jcd_ mgl\vg[Z j[Xs m\dt mXgd fX_dggs cf cYY[XY[\c_g dXlq_\Xf g\_^g[�
pf sXd_ cYYl\`c_\Xfd _^\d cYY[Xc`^ s\]^_ g�`ggm _^g cvc\lcxlg scdd d_X[c]g� pf cmm\_\Xfhl\s\_\f] _^g \sc]g mc_cxcdg _X c `g[_c\f csXqf_ Xj mgl\vg[cxlg jX[sc_d �Xqlm `lgc[lZjX[g`lXdg jq_q[g qY][cmgd Xj _^g l\x[c[Z jX[ fg� sql_\sgm\c _g`^fXlX]Z�
w Y[c`_\`cl \sYlgsgf_c_\Xf dqYYX[_\f] XY_\s\�gm \sc]g mgl\vg[Z sqd_ xg `cYcxlg Xjscfc]\f] _^g _[cmg�X� xg_�ggf Xf�mgscfm cfm X��l\fg \sc]g `Xfvg[d\Xf�
bgÆ8A8h6d 8AÈ:6 d6B8e6ÇC? �^g j[csg�X[t Y[gdgf_gm \f _^\d YcYg[ xX_^ [gmq`gd _^gmc_c vXlqsg cfm cllX�d jX[ c 
g�\xlg mc_cxcdg mgd\]f xZ Y[Xv\m\f] c `Xd_�XY_\scldXlq_\Xf _X _^g cxXvg _[cmg�X�� �^g _c`tlgm XY_\s\�c_\Xf Y[Xxlgs �^\`^ \d qx\��q\_Xqd \f sql_\sgm\c mc_cxcdg dZd_gsd `cf \fjX[scllZ xg d_c_gm cd jXllX�d�

iÕãÓØ Í ÐÓÑ ËÚ ÕØÑÓÔÔÓÖÍÑÕËØÐ ×ÓÑÛÓÓØ ÑàÓ Ë×Þ ÓÒÑÐ ËÚ Í ÏÝÖÑÕÏÓÌÕÍÌÍÑÍ×ÍÐÓ ÐÓÔãÓÔé ÛàÍÑ ÕÐ ÍØ ËßÑÕÏÍÖ ßÍÔÑÕÑÕËØ ËÚ ÑàÓ Ë×Þ ÓÒÑÐ Ú ËÔÏÍÑÐÕØÑË ÑàËÐÓ ÑàÍÑ ÍÔÓ ßàÎÐÕÒÍÖÖÎ ÔÓßÔÓÐÓØÑÓÌ ÍØÌ ÑàËÐÓ ÑàÍÑ ÍÔÓ ÒËÏäßÝÑÓÌ ÚÔËÏ ÑàÓ ßàÎÐÕÒÍÖÖÎ ÔÓßÔÓÐÓØÑÓÌ ËØÓÐj
�X mg_g[s\fg cf XY_\scl `^X\`g Xj d_X[gm \sc]g jX[sc_d \d c fXf�_[\v\cl XY_\s\�c_\XfY[Xxlgs dqx�g`_ _X Yc[csg_g[d dq`^ cd �qg[Z Y[X
lgh cvc\lcxlg m\dt d_X[c]gh dg[vg[ lXcmcfm fg_�X[t xcfm�\m_^� wd cf g�csYlgh 
]q[g | m\dYlcZd c YXdd\xlg `Xf
]q[c_\Xf Xj

}F



c sql_\sgm\c d_X[c]g dg[vg[� pf _^\d dg__\f] �p����Fh �p���}FFh �p��}FF cfm üb��}FF c[g dglg`_gm cd _^g Y^Zd\`cllZ [gY[gdgf_gm \sc]g jX[sc_dh �^g[gcd X_^g[ jX[sc_d l\tg�i�}FF X[ �����F c[g `XsYq_gm Xf�mgscfm�
Z�Z k'&,-" '^%),)a-%)'( .&-,#l'&M
�^g \sYlgsgf_gm j[csg�X[t \d xcdgm Xf _^g jX[scl sXmgl jX[ sql_\sgm\c c__[\xq_gd �jX[�sc_d cfm [gdXlq_\Xfd� cfm `Xfvg[d\Xf `Xfd_[c\f_d Y[gdgf_gm \f _^g dg�qgl� �^g jXllX�\f]\d c [g
fgsgf_ Xj _^g sX[g ]gfg[cl fX_c_\Xfd cfm cl]X[\_^s Y[XYXdgm \f þnnnÿ���
�^g d_X[c]g jX[sc_ Xj cf \sc]g _X]g_^g[ �\_^ \_d [gdXlq_\Xf \d sXmglgm cd c sql_\sgm\cc__[\xq_g�
m6n98Æ8=9 o pqrBÆ8A6d8È ÈÆÆÇ8ÄrÆ6stÓÑ u ×Ó Í ÏÝÖÑÕÏÓÌÕÍ Ú ËÔÏÍÑé ÍØÌ vw x þyz{y|{ } } } {y~� Í ÖÕÐÑ ËÚ ÑàÓ ÐÝßßËÔÑÓÌÔÓÐËÖÝÑÕËØÐ Ú ËÔ Ú ËÔÏÍÑ u ÕØ ÍÐÒÓØÌÕØÙ ËÔÌÓÔá ñËÔ y � vw ÑàÓ ßÍÕÔ ËÚ Ú ËÔÏÍÑ ÍØÌ�ÝÍÖÕÑÎ ÖÓãÓÖ �u{y� ÌÓØËÑÓÐ ÍØ c__[\xq_gá
�X_g _^c_ \f _^g g�csYlg 
]q[gd cxXvg sql_\sgm\c c__[\xq_gd ^cvg cl[gcmZ xggf \fjX[�scllZ mgfX_gm cd u�yh g�]� �p���}FF��X[sc_ \f_g[[glc_\Xfd xg_�ggf \sc]gd c[g sXmgllgm cd jqf`_\Xfcl `Xfd_[c\f_d� pf _^gjXllX�\f] lg_ � mgfX_g c dg_ Xj c__[\xq_gd�
m6n98Æ8=9 � p�r9ÉÆ8=9ÈB É=9ÅÆÇÈ89ÆÅstÓÑ �{�� � � ×Ó ÍÑÑÔÕ×ÝÑÓÐé � Í ÐÓÑ ËÚ ÒËØãÓÔÐÕËØ ÒËØÐÑÔÍÕØÑÐ ÍÐÐËÒÕÍÑÓÌ ÛÕÑà � ÍØÌ� � � Í ÒËØãÓÔÐÕËØ ÚÝØÒÑÕËØá ÊàÓØ Ú Ò� �� x � ����� ÕÐ ÒÍÖÖÓÌ Í jqf`_\Xfcl `Xfd_[c\f_á
� ÍØÌ �� ÍÔÓ ÌÓØËÑÓÌ ÍÐ ^gcm ÍØÌ xXmZ c__[\xq_gé ÔÓÐßÓÒÑÕãÓÖÎá åÓ ÐÍÎ ÑàÍÑ ÍÑÑÔÕ×ÝÑÓ� mgYgfmd m\[g`_lZ ËØ ÍÑÑÔÕ×ÝÑÓ �� ÍØÌ ÌÓØËÑÓ ÑàÓ ÌÕÔÓÒÑ ÌÓßÓØÌÓØÒÎ ÍÐ ����� á ÊàÓÑÔÍØÐÕÑÕãÓ ÒÖËÐÝÔÓé ��� é ËÚ ÑàÕÐ ÔÓÖÍÑÕËØ ÕÐ ÌÓØËÑÓÌ ÍÐ mgYgfmgf`Z [glc_\Xfá � ÐÓÑ ËÚÚÝØÒÑÕËØÍÖ ÒËØÐÑÔÍÕØÑÐ � ÕÐ ØÍÏÓÌ c`Z`l\` ÕÚ ØË ÍÑÑÔÕ×ÝÑÓ ÌÓßÓØÌÐ ËØ ÕÑÐÓÖÚ á
pf _^g dg�qgl lg_ � xg c dg_ Xj `Xfd_[c\f_d Xf �� w jqf`_\Xfcl xcdg Xj � \d c dqxdg_Yc[_\_\Xf\f] _^g c__[\xq_gd dq`^ _^c_ dXsg c[g Y^Zd\`cllZ [gY[gdgf_gm cfm _^g [gd_ `cfqf\�qglZ xg `XsYq_gm xZ `Xfvg[d\Xf `Xfd_[c\f_d�
m6n98Æ8=9 � p�r9ÉÆ8=9ÈB ÄÈÅ6stÓÑ ����� ×Ó Í ÐÝ×ÐÓÑ ËÚ � á ����� ÕÐ ÒÍÖÖÓÌ Í jqf`_\Xfcl xcdg Õ��
�á ����� ÕÐ ÍÒÎÒÖÕÒá
îá ñËÔ ÓãÓÔÎ � � � ÑàÓÔÓ ÕÐ ÍÑ ÏËÐÑ ËØÓ Ú Ò � ����� ÐÝÒà ÑàÍÑ � ÕÐ ÑàÓ àÓÍÌ ËÚ Ú Òá

����� ÕÐ ÑàÓ ÐÓÑ ËÚ àÓÍÌ ÍÑÑÔÕ×ÝÑÓÐ ËÚ ����� é ÍØÌ ����� �x � � ����� ÍÔÓ ÑàÓ ÔÓÏÍÕØÕØÙÍÑÑÔÕ×ÝÑÓÐá ÊàÓ ÍÑÑÔÕ×ÝÑÓÐ ����� ÏÝÐÑ ×Ó ßàÎÐÕÒÍÖÖÎ ÔÓßÔÓÐÓØÑÓÌ ÍØÌ ÑàÓ ÍÑÑÔÕ×ÝÑÓÐ �����ÍÔÓ ÒËÏßÝÑÓÌ ÚÔËÏ ÍÑÑÔÕ×ÝÑÓÐ ÕØ ����� á

}}



�^g XY_\s\�c_\Xf Y[Xxlgs `cf fX� xg d_c_gm jX[scllZ cd�
ìÓÑÓÔÏÕØÓ Í ÚÝØÒÑÕËØÍÖ ×ÍÐÓ ËßÑÕÏÍÖ ÛáÔáÑá Í ÒËÐÑ ÚÝØÒÑÕËØ�

� ���öúT ���÷öûõT� �ôø ú÷�õ ú÷ô�ûø�ö�õû÷ô�
pf _^\d dg`_\Xf �g dtg_`^ _^g dgc[`^ cl]X[\_^s jX[ cf XY_\scl Yc[_\_\Xf Xj jX[sc_d� �q[�_^g[sX[gh �g d^X� ^X� _^g dgc[`^ dYc`g `cf xg fc[[X�gm _X dYggmqY _^g `XsYq_c_\Xf�
üZ cYYlZ\f] c `Xd_ jqf`_\Xf _^g m\]\_cl l\x[c[Z dg[vg[ mg_g[s\fgd \_d XY_\scl `^X\`g`Xfd\mg[\f] cdYg`_d dq`^ cd d_X[c]g `XfdqsY_\Xfh fg_�X[t xcfm�\m_^h cfm `XsYlg�\_ZXj _^g `Xfvg[d\Xfd� �^\d XY_\s\�c_\Xf \d c fXf�_[\v\cl _cdt _^c_ `cffX_ xg mXfg scfqcllZcfm sqd_ xg Yg[jX[sgm Yg[\Xm\`cllZ xZ _^g dZd_gs mgYgfm\f] Xf d_c_\d_\`cl mc_c cxXq__^g vc[Z\f] c``gdd Y[X
lg c_ _^g d_X[c]g dg[vg[�
�� �^%),)a-%)'( -"0'&)%/,
�qf`_\Xfcl xcdgd c[g gvclqc_gm ��[�_� c `Xd_ jqf`_\Xf� �^g XY_\scl jqf`_\Xfcl xcdg \dmg
fgm cd _^g xcdg �\_^ s\f\scl `Xd_d�
m6n98Æ8=9 � pbgÆ8AÈB  r9ÉÆ8=9ÈB ÄÈÅ6stÓÑ ÒËÐÑ ×Ó Í ÒËÐÑ ÚÝØÒÑÕËØá � ÚÝØÒÑÕËØÍÖ ×ÍÐÓ ���¡ ÕÐ ÒÍÖÖÓÌ XY_\scl Õ�

ÒËÐÑ����¡� x s\f¢ÒËÐÑ������ � £ ����� ÕÐ Í ÚÝØÒÑÕËØÍÖ ×ÍÐÓ¤ }
ücd\`cllZh _^g XY_\scl Yc[_\_\Xf Xj c ]\vgf dg_ Xj sql_\sgm\c c__[\xq_gd cfm _^g cddX�`\c_gm `Xfvg[d\Xf `Xfd_[c\f_d `cf xg mg_g[s\fgm x[q_g jX[`g xZ gvclqc_\f] cll YX_gf_\cljqf`_\Xfcl xcdgd þnnnÿ��� kX�gvg[h _^g ^\]^ `XsYlg�\_Z Xj _^\d xcd\` XY_\s\�c_\Xf cl]X�[\_^s dggsd Y[X^\x\_\vg jX[ lc[]g mc_cxcdg mgd\]fd� �X[ ¥ x £�£ _^g Y[XYXdgm cl]X[\_^s^cd c �X[d_ `cdg `XsYlg�\_Z Xj ¦��¥ § }�~ ¨ ¥|� x ¦�¥©��
�X [gmq`g _^g `XsYq_c_\Xfcl g�Ygfdgh _^g dgc[`^ `cf xg [gd_[\`_gm _X dXsg YX_gf_\cljqf`_\Xfcl xcdgd �^\`^ cYYgc[ _X xg [gcdXfcxlg cfm Y[Xs\d\f]� �^\d cYY[Xc`^ \d dqY�YX[_gm xZ _^g fX_\Xf Xj c s\f\scl c__[\xq_g cfm dXsg [gcdXfcxlg cddqsY_\Xfd�
m6n98Æ8=9 ª pq898AÈB ÈÆÆÇ8ÄrÆ6s�ÑÑÔÕ×ÝÑÓ ��«¬ � � ÕÐ ØÍÏÓÌ s\f\scl Õ� Ú ËÔ ÍÖÖ � � � � ¢��«¬¤ � �����«¬ á
eg jq[_^g[ d_c_g _^g jXllX�\f] cddqsY_\Xfd Xf _^g ]\vgf sql_\sgm\c jX[sc_d cfm `Xf�vg[d\Xf `Xfd_[c\f_d�
ÃÅÅrAgÆ8=9 ­iÕãÓØ Í ÐÓÑ ËÚ ÏÝÖÑÕÏÓÌÕÍ Ú ËÔÏÍÑÐ � ÍØÌ Í ÐÓÑ ËÚ ÍÐÐËÒÕÍÑÓÌ ÒËØãÓÔÐÕËØ ÒËØÐÑÔÍÕØÑÐ �ÛÓ ÍÐÐÝÏÓ ÑàÍÑ�

}ý



�á � ÖÕØÓÍÔ ËÔÌÓÔ ËØ ÑàÓ ÍÑÑÔÕ×ÝÑÓÐ ÍÐÐËÒÕÍÑÓÌ ÛÕÑà Í ÐÕØÙÖÓ Ú ËÔÏÍÑ ÕÐ ÕØÌÝÒÓÌ ×Î � éÕáÓá ÙÕãÓØ �u{y®�{ �u{y¯ � � � ÛÕÑà y® ° y¯ ÑàÓØ �u{y®��� �u{y¯ �á
îá ñËÔ �{�� � � ÐÝÒà ÑàÍÑ �����é ÑàÓ ÌÓßÓØÌÓØÒÎ ËÚ � ËØ �� ÕÐ ÍÐÐËÒÕÍÑÓÌ ÛÕÑàÓÜÍÒÑÖÎ ËØÓ ÚÝØÒÑÕËØÍÖ ÒËØÐÑÔÍÕØÑá
±á ÊàÓÔÓ ÓÜÕÐÑÐ Í ÏÕØÕÏÍÖ ÍÑÑÔÕ×ÝÑÓ ��«¬ � �á

�X _^g xgd_ Xj Xq[ tfX�lgm]g _^gdg cddqsY_\Xfd c[g jql
llgm xZ sXd_ `XssXf \sc]g `Xf�vg[d\Xf _XXld cfm \sc]g [gcm��[\_g mc_cxcdg g�_gfd\Xfd þpübÿÿh Y\[ÿÿh ��`ÿÿ�� �X[ _^gyüý psc]g ��_gfmg[ _^g dg_ Xj YXdd\xlg jX[sc_ `Xfvg[d\Xfd `cf xg fc_q[cllZ `Xfmgfdgm_X jql
ll _^g [gd_[\`_\Xfd� �X_g _^c_ _^g s\f\scl c__[\xq_g ��«¬ \d `cYcxlg Xj mg[\v\f] clljX[sc_d cfm \f_gfmgm _X xg cf c__[\xq_g _^c_ sqd_ xg Y^Zd\`cllZ d_X[gm \f _^g mc_cxcdg�
²³´µ²¶·µ³¸¹º»��«¬ ¼ ����� ¼ �¼ �½ ¾ �����º³¿¶À

����� �x ÁÂÃÄ²³Å·Æ � � �� ������� ¸Ä���ÇÈÉ {Ú�ÇÈÉ� �x Ê²³¸³·³´´Ä²»�¼ ����� ¼ �½Â¶Ã Ú�ÇÈÉ Ëx ÀÌÍÍ µÆ³À¶À´³²µ»Ú�ÇÈÉ ¼ ����� ½Â³Í́ ³ ¶À´³²µ»�� x � ���«¬��¼ ����� ½ÂÎ
¸ÄÀ³

³À¸
Ê²³¸³·³´´Ä²»�¼ ����� ¼ �½ ¾ »��ÇÈÉ ¼ Ú�ÇÈÉ½º³¿¶À

��ÇÈÉ �x Ú�ÇÈÉ �x ÀÌÍÍÂ�u{y� �x �Â
ÏÆ¶Í³ y ° ÖÍÐÑ�vw� ¸Äy �x ØÓÜÑ�y{vw�Â¶Ã �u{y� � ����� µÆ³À��ÇÈÉ �x �u{y�Â Ú�ÇÈÉ �x �� x � �u{y��Âº²³ÅÐÂÎ
¸ÄÀ³

³À¸

�\]q[g �� WXsYq_g c [gd_[\`_gm jqf`_\Xfcl xcdg ��[�_ ��«¬ h ����� h �h � �

}~



ÃB:=Ç8Æ7A Ñ pÒ6ÅÆÇ8ÉÆ6d  r9ÉÆ8=9ÈB ÄÈÅ6stÓÑ � ×Ó Í ÐÓÑ ËÚ ÏÝÖÑÕÏÓÌÕÍ ÍÑÑÔÕ×ÝÑÓÐé ��«¬ � � Í ÏÕØÕÏÍÖ ÍÑÑÔÕ×ÝÑÓÐé ����� Ó � ÐËÏÓßàÎÐÕÒÍÖÖÎ ÔÓßÔÓÐÓØÑÓÌ ÍÑÑÔÕ×ÝÑÓÐé ÍØÌ � ÑàÓ ÐÓÑ ËÚ ÍÐÐËÒÕÍÑÓÌ ÒËØãÓÔÐÕËØ ÒËØÐÑÔÍÕØÑÐáÊàÓØ ÑàÓ ÍÖÙËÔÕÑàÏ ÌÓßÕÒÑÓÌ ÕØ ÔÙÝÔÓ Õ ÌÓÑÓÔÏÕØÓÐ Í [gd_[\`_gm jqf`_\Xfcl xcdgá
�\vgf _^g cddqsY_\Xfd j[Xs cxXvg _^g cl]X[\_^s `XsYq_gd c jqf`_\Xfcl xcdg c``X[m\f]_X mg
f\_\Xf ~� �^g xcdg \d 3[gd_[\`_gm3 \f _^g dgfdg _^c_ gvg[Z jX[sc_ c_ c `g[_c\f[gdXlq_\Xf �^\`^ \d fX_ m\[g`_lZ d_X[gm \f _^g mc_cxcdg \d Y[gjg[[gm mg[\vgm j[Xs _^g dcsgjX[sc_ Y^Zd\`cllZ d_X[gm \f _^g fg�_ ^\]^g[ [gdXlq_\Xfh X[ X_^g[�\dg j[Xs _^g s\f\sclc__[\xq_g�
�^g cl]X[\_^s ²³´µ²¶·µ³¸¹º \d `Xf`gY_qcllZ dYl\_ \f_X _^g sc\f Yc[_ cfm _^g dqx[Xq_\fgÊ²³¸³·³´´Ä² �^\`^h ]\vgf cf c__[\xq_g �h dgc[`^gd _^g dg_ ����� jX[ _^g jX[sc_ � \f _^gfg�_ ^\]^g[ [gdXlq_\Xf� bX[gXvg[h xcd\` jqf`_\Xfd Xf l\d_d c[g cddqsgm� Xg_ Ö xg c l\d_h ×c l\d_ glgsgf_� �^gf ÖÍÐÑ�Ö� �\ll mg_g[s\fg _^g lcd_ glgsgf_ Xj Ö� ØÓÜÑ�×{ Ö� `XsYq_gd _^gm\[g`_ Y[gmg`gddX[ Xj glgsgf_ × \f Ö cfm ÖÓØÙÑà�Ö� `cl`qlc_gd _^g lgf]_^ Xj l\d_ Ö� ��]�h lg_Ö x þý�{�F{ ��{ }FF�h _^gf ÖÍÐÑ�Ö� x }FFh ØÓÜÑ��F{ Ö� x ��� cfm ÖÓØÙÑà�Ö� x ��

ÄÊµ¶ØÅÍ¹º»��«¬ ¼ �¼ � ¼ ÒËÐÑ½¾ »���¡ ¼ ÏÕØ½º³¿¶À
���¡ �x ÁÂ ÏÕØ �x ÒËÐÑ�Á�ÂÃÄ²³Å·Æ ����� � Ù �� � ¢��«¬¤� ¸Ä

����� �x ²³´µ²¶·µ³¸¹º»��«¬ ¼ ����� ¼ �¼ �½Â¶Ã ÒËÐÑ������ � Ú ÏÕØ µÆ³À
���¡ �x ����� Â ÏÕØ �x ÒËÐÑ������ �ÂÎ

¸ÄÀ³
³À¸

�\]q[g {� WXsYq_g cf XY_\scl jqf`_\Xfcl xcdg ��[�_� ��«¬ h �h � h ÒËÐÑ�
wf XY_\s\�c_\Xf cl]X[\_^s `cf fX� xg gcd\lZ mg
fgm� �^g cl]X[\_^s g�^cqd_\vglZdgc[`^gd cll YXdd\xlg c__[\xq_g Yc[_\_\Xfdh cddX`\c_gd _^gs �\_^ _^g\[ [gd_[\`_gm jqf`_\Xfclxcdg cfm gvclqc_gd _^gs ��[�_� c ]\vgf `Xd_ jqf`_\Xf _X mg_g[s\fg _^g XY_\scl xcdg�
ÃB:=Ç8Æ7A Û pbgÆ8A8hÈÆ8=9 ÈB:=Ç8Æ7AstÓÑ � ×Ó Í ÐÓÑ ËÚ ÏÝÖÑÕÏÓÌÕÍ ÍÑÑÔÕ×ÝÑÓÐé ��«¬ � � Í ÏÕØÕÏÍÖ ÍÑÑÔÕ×ÝÑÓé � ÑàÓ ÐÓÑ ËÚÍÐÐËÒÕÍÑÓÌ ÒËØãÓÔÐÕËØ ÒËØÐÑÔÍÕØÑÐé ÍØÌ ÒËÐÑ Í ÒËÐÑ ÚÝØÒÑÕËØá ÊàÓØ ÑàÓ ÍÖÙËÔÕÑàÏ ÌÓßÕÒÑÓÌÕØ ñÕÙÝÔÓ Ü ÌÓÑÓÔÏÕØÓÐ ÍØ ËßÑÕÏÍÖ ÚÝØÒÑÕËØÍÖ ×ÍÐÓ ���¡ Ó � á
Ý6AAÈ Þ pbgÆ8A8hÈÆ8=9 É=AgB6ß8ÆCstÓÑ ¥ x £�£ ÍØÌ à x sc�¢ÖÓØÙÑà�vw� £ u Í ÏÝÖÑÕÏÓÌÕÍ Ú ËÔÏÍÑ¤á ÊàÓØ ÍÖÙËÔÕÑàÏ ÜàÍÐ Í ÛËÔÐÑ ÒÍÐÓ ÒËÏßÖÓÜÕÑÎ ËÚ ¦�ý~áz ¨ ¥ ¨à� x ¦�ý~�á

}�



�^g Y[XXj Xj _^\d lgssc \d _[\v\clh d\f`g \f ÄÊµ¶ØÅÍ¹º cll glgsgf_d j[Xs _^g YX�g[dg_ Xj��¢��«¬¤ ��\_^ d\�g ý~áz� c[g `XsYlg_gm _X [gd_[\`_gm jqf`_\Xfcl xcdgd� �^g `XsYlg_\Xf_X c [gd_[\`_gm xcdg \d mXfg \f l\fgc[ _\sg ��[�_ ¥ cfm àh [gdYg`_\vglZ�
�X[ Y[c`_\`cl dg__\f]d Xj ¥ cfm à �dgg dg`_\Xf �� �g fX_g dqxd_cf_\cl dcv\f]d \f _^g`XsYq_c_\Xf Xj cl]X[\_^s ÄÊµ¶ØÅÍ¹º `XsYc[gm _X _^g xcd\` cl]X[\_^s j[Xs þnnnÿ���

´³µµ¶À¿´ ÃÄ² ºÅ´¶· ÅÍ¿Ä²¶µÆØ ÄÊµ¶ØÅÍ¹º
¥{à ¦��¥ § }�~ ¨ ¥|� ¦�ý~áz ¨ ¥ ¨à�

¥ x }F{à x � â ý{| ¨ }Fz| �F ÿ|F
¥ x ÿ{à x � â {{ } ¨ }Fzã ÿ ý}|
¥ x {{à x � â ý{ � ¨ }Fä � Fÿ|
¥ x �{à x � }Fý �|F ��{ }�ÿý

��� _'+% .L($%)'(+
�qf\f] mc_cxcdg dZd_gsd xZ _[cm\f] dYc`g jX[ _\sg sqd_ [glZ Xf cf cmg�qc_g `Xd_ sXmglþ	iiÿ|�� pf _^g dg�qgl �g m\d`qdd [gcdXfcxlg `Xd_ jqf`_\Xfd jX[ _^g Y[gdgf_gm XY_\s\�c_\Xfj[csg�X[t� wf cYY[XY[\c_g `Xd_ jqf`_\Xf ^cd _X `Xfd\mg[ c``gdd `Xd_d ÍÒÒ ÒËÐÑ cfmd_X[c]g `Xd_d ÐÑËÔÓ ÒËÐÑ Xj _^g sql_\sgm\c mc_cxcdg dg[vg[�
m6n98Æ8=9 oå pæ=ÅÆ  r9ÉÆ8=9sÊàÓ ÒËÐÑ ÚÝØÒÑÕËØ ÕÐ ÌÓÔØÓÌ ÍÐ

ÒËÐÑ������ � �x �}ç è� ¨ ÐÑËÔÓ ÒËÐÑ������ � § è ¨ ÍÒÒ ÒËÐÑ������ � }
üZ cm�qd_\f] _^g Yc[csg_g[ è � þF{ }� _^g Xvg[cll xg^cv\X[ Xj _^g mc_cxcdg dg[vg[ \d\f
qgf`gm� �X[ dscll vclqgd Xj è _^g XY_\s\�c_\Xf �\ll _[Z _X s\f\s\�g _^g d_X[c]g `Xd_dgvgf \j _^\d [c\dgd _^g `Xd_d jX[ mc_c c``gdd� �f _^g X_^g[ ^cfmh ]\vgf dq�`\gf_ d_X[c]gdYc`g �g scZ mg`\mg _X XY_\s\�g c__[\xq_g c``gdd \fd_gcmh `^XXd\f] c è vclqg Xj clsXd_Xfg�
�^g d_X[c]g `Xd_d ÐÑËÔÓ ÒËÐÑ c[g sXmglgm cd xg\f] Y[XYX[_\Xfcl ��\_^ jc`_X[ éê� _X _^gdqs Xj cvg[c]g d\�gd ÍãÙ ÐÕëÓ��� Xj c__[\xq_g � � ����� �
m6n98Æ8=9 oo p5Æ=ÇÈ:6 É=ÅÆÅsÊàÓ ÐÑËÔÍÙÓ ÒËÐÑÐ ÍÔÓ ÌÓÔØÓÌ ÍÐ

ÐÑËÔÓ ÒËÐÑ������ � �x éê ¨ ë� ì
íîïðñòó

ô�¡�ÇõöÈ ¨ ÍãÙ ÐÕëÓ���� }

�^g Yc[csg_g[ ô�¡�ÇõöÈ mg_g[s\fgd ^X� _^g cvg[c]g \sc]g d\�gd c[g \f`lqmgm \f _^g`cl`qlc_\Xf� ig__\f] ô�¡�ÇõöÈ _X } fgq_[cl\�g _^\d Yc[csg_g[ _ct\f] XflZ cvg[c]g \sc]g

}�



d\�gd \f_X c``Xqf_h �^g[gcd lg__\f]ô�¡�ÇõöÈ xg _^g fqsxg[ Xj \sc]gd d_X[gm \f _^g mc_cxcdgc``Xqf_d jX[ _X_cl d_X[c]g `Xd_d� �q[_^g[sX[gh _^g jqf`_\Xf ë `cf xg qdgm _X sXmgl _^gd_X[c]g ^c[m�c[g Xj _^g dZd_gs� pf _^\d `cdg lg_ ë xg c jqf`_\Xf sXmgl\f] _^g `Xd_djX[ ^c[m m\dtd X[ _cxlg dYc`gd �^\`^ _ZY\`cllZ \f`[gcdg xZ lgcYd cfm xXqfmd� �f _^gX_^g[ ^cfmh \j dq`^ c xg^cv\X[ \d fX_ _X xg sXmglgm ë `cf xg fgq_[cl\�gm _X \]fX[g _^g^c[m�c[g `Xf_g�_ xZ dg__\f] \_ _X _^g \mgf_\_Z scYY\f]�
�^g c``gdd `Xd_d ÍÒÒ ÒËÐÑ Xj ����� c[g sXmglgm xZ _^g dqs Xj _^g c``gdd `Xd_d jX[ _^gYc[_\`qlc[ c__[\xq_gd�
m6n98Æ8=9 o� pÃÉÉ6ÅÅ É=ÅÆÅsÊàÓ ÍÒÒÓÐÐ ÒËÐÑÐ ÍÔÓ ÌÓÔØÓÌ ÍÐ

ÍÒÒ ÒËÐÑ������ � �x ì
íîï

ôõ��È�� ��� ¨ ÍÒÒ ÒËÐÑ��� }

w]c\f �g �\ll qdg c Yc[csg_g[h ôõ��È�� ���h cd _^g d�\_`^ _X cl_g[fc_\vglZ sXmgl\f] _^gc``Xqf_\f] jX[ cvg[c]g X[ _X_cl `Xd_d� �X sXmgl cvg[c]g `Xd_d ôõ��È�� ��� \d dg_ _X _^gcvg[c]g c``gdd [c_gd _X _^g Yc[_\`qlc[ c__[\xq_g �h �^g[gcd dg__\f] ôõ��È�� ��� _X _^g _X_clfqsxg[ \sc]gd c``gddgm \f jX[sc_ � c``Xqf_d jX[ _X_cl `Xd_d
�^g c``gdd `Xd_d jX[ c d\f]lg c__[\xq_g m\�g[ jX[ Y^Zd\`cllZ [gY[gdgf_gm cfm `XsYq_gmc__[\xq_gd� pf _^g Y^Zd\`cl `cdg �g cddqsg _^g `Xd_d _X xg Y[XYX[_\Xfcl _X _^g cvg[c]gd\�g� �X[ c `XsYq_gm c__[\xq_g �g ^cvg _X `Xfd\mg[ _^g c``gdd `Xd_d Xj _^g c__[\xq_g \_ \d`XsYq_gm j[Xs cfm _^g `XsYq_c_\Xf `Xd_d _^gsdglvgd�
m6n98Æ8=9 o� pÃÆÆÇ8ÄrÆ6 ÈÉÉ6ÅÅ É=ÅÆÅstÓÑ �{�� � �é Ú Ò � ����� ÛÕÑà Ú Ò� �� x � �����á ÊàÓ ÍÑÑÔÕ×ÝÑÓ ÍÒÒÓÐÐ ÒËÐÑÐ Ú ËÔ ÍÑÑÔÕ×ÝÑÓ� ÍÔÓ ÌÓÔØÓÌ ÍÐ

ÍÒÒ ÒËÐÑ��� �x
÷øøù
øøú

éí ¨ ÍãÙ ÐÕëÓ��� { � � �����
éû ¨ ÍãÙ ÒËÏß�Ú Ò� § ÍÒÒ ÒËÐÑ���� { � � ����� {�� � ����� }

W^XXd\f] _^g Yc[csg_g[ éí _ZY\`cllZ mgYgfmd Xf _^g qdgm scdd d_X[c]g mgv\`gd� �q[�_^g[sX[gh _^g cvg[c]g `XsYq_c_\Xf `Xd_d jX[ c `Xfvg[d\Xf ÍãÙ ÒËÏß�Ú Ò� c[g \f
qgf`gmxZ _^g �X[tlXcm Xf _^g ^Xd_�
ü ý�õû�ûþ�õû÷ô �ÿ��öû��ôõ�
�X� �g [gv\d\_ _^g dcsYlg cYYl\`c_\Xfd \f dg`_\Xf ý cfm d_qmZ ^X� _^g \sYlgsgf_gmXY_\s\�c_\Xf j[csg�X[t [gmq`gd Xvg[cll `Xd_d \f xclcf`\f] d_X[c]g vXlqsg vg[dqd c``gdd_\sg� pf cmm\_\Xfh �g Y[gdgf_ _^g mgvglXYgm mc_cxcdg cms\f\d_[c_\Xf _XXl jX[ XY_\s\�gmsql_\sgm\c mgl\vg[Z cfm ]\vg c d^X[_ \fd\]^_ \f_X _^g \sYlgsgf_c_\Xf cd �gll cd _^g_gd_xgm Xj _^g cYYl\`c_\Xf�

}|



�\]q[g ÿ� w mc_cxcdg cms\f\d_[c_\Xf _XXl jX[ g�`\gf_ sql_\sgm\c mgl\vg[Z�

�� H,^"#,#(%-%)'( -(* [��`�''"
pf_q\_\vgh ][cY^\`cl mc_cxcdg cms\f\d_[c_\Xf _XXldh l\tg _^g b\`[XdXj_ pfmg� �qf\f] e\��c[m jX[ iNX ig[vg[ þW�ÿ{x�h `cf gcdg _qf\f]h d`cl\f] cfm XY_\s\�c_\Xf Xj lc[]g�d`clgmc_cxcdg dZd_gsd� �^g[gjX[gh \f cmm\_\Xf _X _^g `X[g jqf`_\Xfcl\_\gd qdgm xZ _^g XY_\�s\�c_\Xf j[csg�X[t c ][cY^\`cl qdg[ \f_g[jc`g ^cd xggf mgvglXYgm� �^g \sYlgsgf_gm_XXl [gY[gdgf_d cf `XsjX[_cxlg mc_cxcdg cms\f\d_[c_\Xf \fd_[qsgf_ �^\`^ `cf xg qdgmcq_Xsc_\`cllZ cfm dgs\�cq_Xsc_\`cllZ _X gvclqc_gh d\sqlc_gh _gd_ cfm XY_\s\�g _^g `Xf�
]q[c_\Xf Xj qf\vg[dcl mc_cxcdg dZd_gsd� �\]q[g ÿ mgY\`_d c d`[ggfd^X_ Xj _^g �X[t\f]_XXl� pf _^\d g�csYlgh c �^c_�\j cfclZd\d \d Yg[jX[sgm� �\vgf _^g Yc[csg_g[d jX[ _^g `Xd_jqf`_\Xf è x ý ¨ }Fá� h éê x }Fá� g_`� cf gd_cxl\d^gm mc_cxcdg `Xf
]q[c_\Xf \d gvclqc_gm��[�_� c ]\vgf c``gdd Y[X
lg� pf _q[fh _^g mc_cxcdg cms\f\d_[c_X[ \d cdtgm _X mg`\mg�^g_^g[ d^g�^g �cf_d _X cmm �p���F _X _^g dg_ Xj Y^Zd\`cllZ d_X[gm jX[sc_d cfm _X m[XY�i�}FF j[Xs _^\d dg_ X[ _X tggY _^g gd_cxl\d^gm `Xf
]q[c_\Xf�pf cmm\_\Xf _X _^g jX[scl sXmgl j[Xs dg`_\Xf � _^g Yc[csg_g[d � cfm � c[g \f_[Xmq`gm��^g _^[gd^Xlm � mg_g[s\fgd �^\`^ jX[sc_d c[g _ctgf \f_X c``Xqf_h \�g� c jX[sc_ sqd_ xg

}�



Access Profile                                   Storage Costs
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Stored Formats

  

0

100

200

300

400

500

600

700

PS-100

JPG-25

JPG-50

JPG-75

JPG-100

GIF-25

GIF-50

GIF-75

GIF-100

optimized   t1          t3          t5         t7           t9         t11        t13        t15        t17 

�\]q[g }F� i_X[c]g `Xd_d c_ _^g k�	�� \sc]g mc_cxcdg�

sX[g _^cf ��_\sgd [g�qgd_gm _X xg \f`lqmgm \f _^g `cl`qlc_\Xfh �^g[gcd � \d qdgm jX[ _^g`cl`qlc_\Xf Xj c sgm\cl Y[X
lg j[Xs _^g lcd_ � c``gdd Y[X
lgd�
�q[ j[csg�X[t ^cd xggf \sYlgsgf_gm Xf _XY Xj _^g yüý uf\vg[dcl yc_cxcdg þkXlÿÿ��i\sqlc_\Xf cfm _gd_\f] �cd `c[[\gm Xq_ Xf cf püb 	i�|FFF �X[td_c_\Xf �\_^ �|{ bü	wb cfm cYY[X�\sc_glZ ~F �ü Xj ^c[m m\dt dYc`g [qff\f] wp�� uyü dqYYX[_d �cvcyc_cxcdg WXffg`_\v\_Z ��yüW�h _^g �cvc w�p jX[ `l\gf_ c``gdd _X mc_cxcdg scfc]gsgf_dZd_gsd dq`^ cd yüý� �yüW \d `Xf`gY_qcllZ d\s\lc[ _X _^g �Ygf yc_cxcdg WXffg`_\v\_Z��yüW� w�ph Y[Xv\m\f] c d_cfmc[m sg_^Xm _X c``gdd mc_cxcdgd cfm X�g[d c `XssXfxcdg Xf �^\`^ mc_cxcdg _XXld `cf xg xq\l_ þi\Yÿ{�� eg ^cvg qdgm _^g ��u �cvc yg�vglXYsgf_ �fv\[Xfsgf_ ��y�� cfm _^g �cvc ygvglXYsgf_ n\_ ��yn� jX[ _^g dXj_�c[gmgvglXYsgf_� �^qdh gfdq[\f] _^g \sYlgsgf_c_\Xf _X xg 3}FFG Yq[g3 �cvc þw�ÿ{�� w__^g mc_cxcdg lgvgl _^g `Xm\f] qdgd mc_c _ZYgd cfm qdg[ mg
fgm jqf`_\Xfd j[Xs _^g yüý	glc_\Xfcl psc]g ��_gfmg[ _X d_X[g cfm `Xfvg[_ \sc]gd�
i\f`g _^g \sYlgsgf_c_\Xf \d Y[\sc[\lZ xcdgm Xf d_cfmc[m iNXh �yüW cfm �cvch _^gdXj_�c[g \d Ylc_jX[s \fmgYgfmgf_ cfm `cf xg gcd\lZ xqfmlgm cfm m\d_[\xq_gm cd c yüý	glc_\Xfcl ��_gfmg[ cd �gll cd xg\f] YX[_gm _X X_^g[ qf\vg[dcl mc_cxcdg scfc]gsgf_dZd_gsd�
��� �#+L"%+ .'& -&% /)+%'&)$ ),-0# *)++#,)(-%)'(
w_ 
[d_h �g �\ll jX`qd Xf _^g gvclqc_\Xf [gdql_d \f _^g `Xf_g�_ Xj Xq[ Y[X�g`_� 	g`cll _^gg�csYlg d`gfc[\X j[Xs dqxdg`_\Xf ý�} �^\`^ �cd sX_\vc_gm xZ _^g glg`_[Xf\` mgl\vg[Z

}{



Access Profile                                    Access Costs
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Stored Formats

  

0

500

1000

1500

2000

2500

PS-100

JPG-25

JPG-50

JPG-75

JPG-100

GIF-25

GIF-50

GIF-75

GIF-100

non-optimized

optimized   t1          t3          t5         t7          t9        t11        t13        t15       t17 

�\]q[g }}� w``gdd `Xd_d c_ _^g k�	�� \sc]g mc_cxcdg�

Xj c[_ ^\d_X[\` \sc]g sc_g[\cl j[Xs _^g k�	�� m\]\_cl l\x[c[Z� pf _^g `Xq[dg Xj _^\dd`gfc[\X \sc]gd c[g [g�qgd_gm \f _^g jX[sc_d �p�h ��� cfm �i c_ [gdXlq_\Xfd ý�h �Fh�� cfm }FF� pf cmm\_\Xfh �g lg_ è x ý ¨ }Fá� { éê x }Fá� { éí x � ¨ }Fá� cfm ë��� x ��ô�¡�ÇõöÈ cfm ôõ��È�� c``Xqf_ jX[ _X_cl `Xd_d cfm c[g dg_ _X _^g fqsxg[ Xj \sc]gd \f _^gmc_cxcdg cfm _^g _X_cl fqsxg[ Xj c``gddgm \sc]gdh [gdYg`_\vglZ� wd cl[gcmZ sgf_\Xfgmh_^\d d`gfc[\X [gY[gdgf_d _^g vc[Z\f] c``gdd Y[X
lgd mqg _X _ZY\`cl qdg[ \f_g[c`_\Xf �\_^_^g ^g[clm\` \sc]g mc_cxcdg� �[Xs dgc[`^\f] cfm x[X�d\f] Xvg[ �XXs\f] cfm cfclZd\d_X d_X[c]g cfm Y[\f_\f]� pf _^g fX_\Xfd j[Xs _^g dg`_\Xf cxXvg �g jq[_^g[ lg_ ��«¬ xg�p���}FFh \�g� cll \sc]gd sqd_ xg d_X[gm \f _^g mc_cxcdg \f _^g �p�� jX[sc_ c_ jqlld`clg� kX�gvg[h d\f`g \sc]gd c[g \fdg[_gm \f_X _^g ^g[clm\` `Xllg`_\Xf cd ^\]^ �qcl\_Zd`cfdh _^\d mXgd fX_ [gY[gdgf_ c [gd_[\`_\Xf�
�^g �� cfm _^g Y[\sc[Z Z�c�\d \f _^g jXllX�\f] m\c][csd c[g qfmg[d_XXm cfclX]XqdlZ_X dg`_\Xf ý� kg[gh \f cmm\_\Xf _X _^g \llqd_[c_\Xfd j[Xs cxXvg _^g ��c�\d \d cmX[fgm�\_^ `^cf]gd \f _^g dg_ Xj Y^Zd\`cllZ d_X[gm c__[\xq_gd� w]c\fh _^\d \fjX[sc_\Xf \d XflZY[Xv\mgm g�Yl\`\_lZ jX[ gvg[Z Xmm YX\f_ \f _\sg _X tggY _^g \llqd_[c_\Xf `XsYc`_� �^gYlX__gm `q[vgd m\dYlcZ `^cf]gd \f `Xd_d cfm c[g cddX`\c_gm �\_^ _^g dg`Xfmc[Z Z�c�\d��\]q[g }F d^X�d ^X� _^g XY_\s\�c_\Xf cl]X[\_^s `^cf]gd _^g Y^Zd\`cl d_X[c]g lcZXq_ Xj_^g mc_cxcdg �dgg ��c�\d mg`X[c_\Xf� cfm \f
qgf`gd d_X[c]g `Xd_d �dgg `q[vg 3XY_\s\�gm3���X_g _^c_ _^g `Xfd_cf_ d_X[c]g `Xd_ �^\`^ c[\dgd j[Xs d_X[\f] cll \sc]gd \f �p���}FF�_^g s\f\scl c__[\xq_g� c[g \]fX[gm� wd cf g�csYlg jX[ c mZfcs\` `^cf]g \f _^g dg_ XjY^Zd\`cllZ d_X[gm c__[\xq_gd �g `Xfd\mg[ _^g _^\[m cxd_[c`_ _\sg E~� w_ _^\d _\sg �p��ý� cfm �p���F c[g cmmgm _X _^g dg_ Xj Y^Zd\`cllZ d_X[gm c__[\xq_gd �\f\_\cllZ �p���}FF�

}ÿ



Access Profile                                       Total Costs
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Stored Formats

  

0

1000

2000

3000

4000

5000

6000

7000

8000

PS-100

JPG-25

JPG-50

JPG-75

JPG-100

GIF-25

GIF-50

GIF-75

GIF-100

save-all

non-optimized

optimized   t1          t3          t5         t7          t9        t11        t13       t15       t17 

�\]q[g }ý� �X_cl `Xd_d c_ _^g k�	�� \sc]g mc_cxcdg�

[c\d\f] d_X[c]g `Xd_d _X _^g cxd_[c`_ vclqg Xj cxXq_ �{F���Ygfdgd jX[ d_X[c]g jX[`gm xZ _^g mgl\vg[Z XY_\s\�c_\Xf Xf _^g Xfg ^cfm c[g lgcm\f]_X c``gdd g�`\gf`Z ]c\f Xf _^g X_^g[� �\]q[g }} \llqd_[c_gd _^\d� e^g[gcd \f 
]q[g }F_^g fc\vg `Xf
]q[c_\Xf XY_\Xf jX[ Xf�mgscfm `Xfvg[d\Xf \d fX_ g�Yl\`\_lZ `Xfd\mg[gm �xg`cqdg fX g�_[c `Xd_d jX[ d_X[c]g c[\dg � _^g `q[vg 3fXf�XY_\s\�gm3 \f 
]q[g }} YlX_dc``gdd `Xd_d jX[ _^\d dg__\f]� w_ _\sg E}F sc�\scl `Xd_d jX[ mg[\v\f] cll _^g jX[sc_d \f_^g c``gdd Y[X
lg j[Xs �p���}FF c[g [gc`^gm c_ cf cxd_[c`_ vclqg Xj cxXq_ ýFFF� pf`Xf_[cd_h _^g c``gdd `Xd_ �dgg `q[vg 3XY_\s\�gm3� c``Xqf_d jX[ cf cxd_[c`_ vclqg Xj cxXq_
}}FF �^\`^ [gY[gdgf_d cf g�`\gf`Z ]c\f Xj ��G�w``qsqlc_gm `Xd_d sqd_ xg `Xfd\mg[gm _X gvclqc_g Xvg[cll xg^cv\X[� �^g[gjX[gh 
]q[g
}ý m\dYlcZd _^g _X_cl Xvg[cll `Xd_d jX[ _^g `cdg Xj Xf�mgscfm \sc]g `Xfvg[d\Xf �dgg `q[vg3fXf�XY_\s\�gm3�h _^g `cdg Xj X��l\fg \sc]g `Xfvg[d\Xf �dgg `q[vg 3dcvg�cll3� cfm _^g`cdg Xj XY_\s\�gm mgl\vg[Z �dgg `q[vg 3XY_\s\�gm3��
eg `XsYlg_g _^g d_qmZ jX[ _^g k�	�� dZd_gs �\_^ _^g `^c[_d \f 
]q[g }~ �^\`^ dqs�sc[\�gd _^g dcv\f]d Xj _^g XY_\s\�gm mgl\vg[Z� �^g dcv\f]d j[Xs _^g d\f]lg XY_\s\�c_\Xfd_gYd c[g ][XqYgm \f_X `lqd_g[dh g�]� 3F�ýFG3h 3ýF��FG3 g_`� �^g lgj_ cfm _^g [\]^_ Y\g�`^c[_ \f _^g \llqd_[c_\Xf mgY\`_ _^g Yg[`gf_cl d\�g Xj _^gdg `lqd_g[d jX[ XY_\s\�gm mgl\vg[Z`XsYc[gm _X Xf�mgscfm cfm X��l\fg `Xfvg[d\Xfh [gdYg`_\vglZ� �X[ _^g `Xfd\mg[gm dcsYlgd`gfc[\X �g fX_g dqxd_cf_\cl ]c\fd�

ýF



on-demand

60 - 80 %

40 - 60 %

20 - 40 %

0 - 20 %

off-line

80 - 100 %

60 - 80 %

40 - 60 %

�\]q[g }~� �Y_\s\�gm vd� Xf�mgscfm cfm X��l\fg mgl\vg[Z�

��Z �#+L"%+ .'& )(%#&(#%I.-J *)+%&)KL%)'(
pf c dg`Xfm d_qmZ �g `XsYc[gm _^g `Xd_d Xj XY_\s\�gm \sc]g mgl\vg[Z _X Xf�mgscfmcfm X��l\fg `Xfvg[d\Xf \f _^g d`gfc[\X j[Xs dqxdg`_\Xf ý�ý �^\`^ �cd sX_\vc_gm xZ c`Xsx\fgm eX[lm e\mg egx cfm jc� m\d_[\xq_\Xf Xj d_X`t `^c[_d� wd cl[gcmZ \f_[Xmq`gmgc[l\g[h \sc]gd \f _^g jX[sc_d �p�h p�i cfm �Xd_d`[\Y_ c[g [g�qgd_gm c_ [gdXlq_\Xfd �F cfm
}FF \f _^g `Xq[dg Xj _^\d g�csYlg� pf _^\d d`gfc[\X �g cddqsg _^c_ cll _^g X[\]\fcl \sc]gdc[g d_X[gm cd b\`[XdXj_ e\fmX�d x\_scYdh g�]� cj_g[ _^g `Xfd_[q`_\Xf �\_^ b\`[XdXj_��`gl�
�\]q[g }� mgY\`_d _^g _X_cl Xvg[cll `Xd_d jX[ _^g `cdg Xj Xf�mgscfm \sc]g `Xfvg[d\Xfh _^g`cdg Xj X��l\fg \sc]g `Xfvg[d\Xf cfm _^g `cdg Xj XY_\s\�gm mgl\vg[Z� pf _^\d g�csYlg �glg_ è x ý ¨ }Fá� { éê x } cfm éí x � ¨ }Fá� � eg cddqsg _^c_ `Xd_d jX[ ^c[m m\dtd \f`[gcdgxZ lgcYd cfm xXqfmd cfm sXmgl _^\d xg^cv\X[ �\_^ ë��� x &�'�FF( ¨ ýF�
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ý}



w]c\fh �g dqssc[\�g _^g XY_\s\�c_\Xf [gdql_d \f `^c[_d _^c_ `XsYc[g _^g dcv\f]d Xj _^gXY_\s\�c_\Xf j[csg�X[td _X _^g fc\vg `Xf
]q[c_\Xf XY_\Xfd Xj Xf�mgscfm cfm X��l\fg\sc]g `Xfvg[d\Xfh dgg 
]q[g }��
on-demand

20 - 40 %

0 - 20 %

off-line

40 - 60 %

60 - 80 %

80 - 100 %

�\]q[g }�� �Y_\s\�gm vd� Xf�mgscfm cfm X��l\fg mgl\vg[Z�

2 �ù���öS �ôø ÷ùõ�÷÷3

pf _^\d YcYg[ �g m\d`qddgm cf XY_\s\�c_\Xf Y[Xxlgs _^c_ \d qx\�q\_Xqd \f sql_\sgm\cm\]\_cl l\x[c[\gd� w vc[\g_Z Xj m\�g[gf_ sql_\sgm\c mc_c jX[sc_d [g�q\[gm xZ _^g `l\gf_d\d c``XsYcf\gm xZ scfZ `Xfvg[d\Xf _XXld \f_g[[glc_\f] _^Xdg jX[sc_d� �^qd _^g dg[vg[`cf `XsYq_g dXsg jX[sc_d cd �gll cd Y^Zd\`cllZ [gY[gdgf_ _^gs� eg jX[scl\�gm _^g`Xfvg[d\Xf _XXld cd jqf`_\Xfcl `Xfd_[c\f_d csXf] jX[scl c__[\xq_gd cfm Y[gdgf_gm cfcl]X[\_^s _X mg_g[s\fg cf XY_\scl m\v\d\Xf Xj Y^Zd\`cllZ [gY[gdgf_gm cfm `XsYq_gmc__[\xq_gd� eg \llqd_[c_gm _^g xgfg
_d Xj Xq[ cYY[Xc`^ xZ _�X d`gfc[\Xd c[\d\f] j[XsY[c`_\`cl cYYl\`c_\Xfd� �\[d_ g�Yg[\sgf_cl [gdql_d j[Xs _^g Y[X_X_ZY\`cl \sYlgsgf_c_\Xf�\_^ yüý uf\vg[dcl yc_cxcdg c[g gf`Xq[c]\f]�
bql_\sgm\c m\]\_cl l\x[c[\gd cfm _^g �X[lm �\mg �gx ^Xlm ][gc_ Y[Xs\dg jX[ Y[Xv\m\f]�\mg[ c``gdd _X _^g �X[lm4d `ql_q[cl ^g[\_c]g þ��ÿ{�� bqdgqs \sc]gd cfm \fjX[sc_\Xf\f m\]\_cl jX[s `cf xg m\d_[\xq_gm cfm xg qdgm jX[ scfZ m\�g[gf_ Yq[YXdgdh j[Xs gf�^cf`gsgf_ Xj d`^Xlc[d^\Y cfm _gc`^\f] _X Yg[dXfcl g�YlX[c_\Xf cfm gf�XZsgf_� pf X[mg[_X _ctg cmvcf_c]g Xj _^gdg XYYX[_qf\_\gdh ^X�gvg[h m\]\_cl�\sc]g mc_cxcdgd sqd_ xg `Xf�d_[q`_gm _X [gsc\f [glgvcf_ xgZXfm c d\f]lg d^X[_�_g[s Y[X�g`_h cfm qdgjql _X c �\mgcqm\gf`g þnlcÿ{�� pf Xq[ Y[X�g`_ _^g fggm jX[ g�`\gf_ cfm 
g�\xlg sql_\sgm\c mgl\vg[Zxg`csg cYYc[gf_ _^[Xq]^Xq_ _^g mgd\]f cfm \sYlgsgf_c_\Xf Xj _^g k�	�� dZd_gsh cm\]\_cl l\x[c[Z jX[ ^g[clm\` `Xllg`_\Xfd�
eg _^\ft _^c_ fXvgl mc_cxcdg _g`^fXlX]\gdh l\tg _^g Y[gdgf_gm �X[th sqd_ xg gsYlXZgm_X x[\f] _^g jqll xgfg
_ Xj m\]\_cl l\x[c[\gd _X _^g c[_d cfm ^qscf\_\gd� kX�gvg[h_^g gd_cxl\d^gm XY_\s\�c_\Xf j[csg�X[t \d ]gfg[cl gfXq]^ _X xg cYYl\gm \f X_^g[ mX�sc\fd xgd\mg _^\d 
glm� pf v\[_qcllZ cfZ cYYl\`c_\Xf mXsc\f �^g[g lc[]g�d`clg qf\vg[dclmc_cxcdg dZd_gsd c[g cYYl\gm jX[ _^g g�`\gf_ cfm 
g�\xlg mgl\vg[Z Xj sql_\sgm\c mc_ch

ýý



dglj�X[]cf\�c_\Xf cfm dglj�_qf\f] Xj _^gdg dZd_gsd \d scfmc_X[Z� 	gdgc[`^ �X[t \f X_^g[c[gcd `Xf`g[fgm �\_^ dglj� cfm cq_X�cms\f\d_[c_\Xf Xj mc_cxcdg dZd_gsd þiY\ÿ{�h g�]�cq_Xsc_gm \fmg� dglg`_\Xf \f mc_cxcdgd þW�ÿ�h W�ÿ{c�h d_[Xf]lZ cmvX`c_g _^\d `lc\s�
�^g \f_g[fg_ ^cd scmg \_ YXdd\xlg _X X�g[ c `XsY[g^gfd\vg [cf]g Xj dg[v\`gd cfm Y[Xmq`_d\fg�Ygfd\vglZ Xvg[ _^g �gx þn[cÿ�h bcfÿ|�� kX�gvg[h X_^g[ `^cffgld jX[ \sY[Xvgm cfmYg[dXfcl\dgm dg[v\`gd �\ll xg sXx\lg fg_�X[td cfm _^g sXx\lg Y^Xfg� wl[gcmZ _^g[g c[gsX[g sXx\lg dqxd`[\xg[d _^cf �gx `l\gf_d �X[lm�\mg cfm _^g\[ [cY\mlZ \f`[gcd\f] fqsxg[�\ll sctg _^\d `^cffgl gvg[ sX[g \sYX[_cf_ jX[ _^g jq_q[g dq``gdd Xj dg[v\`g Y[Xv\mg[d�	g`gf_ Y[X�g`_d `Xf`g[fgm �\_^ sXx\lg `XsYq_\f] ^cvg cl[gcmZ YX\f_gm Xq_ _^g fggm jX[Xf�mgscfm \sc]g `Xfvg[d\Xf þnüw�ÿ|h ��Wüÿ{�� wd cf gsg[]\f] qf\vg[dcl d_cfmc[m_^g e\[glgdd wYYl\`c_\Xf �[X_X`Xl �ew�� þk�nýýh �X[ÿÿh �Xtÿÿ� \d c _g`^fXlX]Z jX[x[\f]\f] \f_g[fg_ `Xf_gf_ cfm cmvcf`gm vclqg�cmmgm dg[v\`gd _X sXx\lg Y^Xfgd cfm X_^g[�\[glgdd mgv\`gd þ����ÿ{�� �^\d \f`lqmgd _^g mgl\vg[Z Xj sql_\sgm\c mc_c cfm \sc]gd�wd _^g Ylc_jX[s jX[ _^g fg� ]gfg[c_\Xf Xj 3sgm\c Y^Xfgd3ew� \d xc`tgm xZ sc�X[ vgf�mX[d \f`lqm\f] �Xt\ch �[\`ddXfh bX_X[Xlch b\`[XdXj_h püb cfm dqYYX[_d dgvg[cl �\[glgdddZd_gsd �ibh pi�}~|h Wybwh �yW g_`� cfm xg`cqdg ew� cfm �gx _XXld c[g d\s\lc[h\_ \d [glc_\vglZ d_[c\]^_jX[�c[m _X cmcY_ g�\d_\f] cYYl\`c_\Xfd cfm \fjX[sc_\Xf dZd_gsd_X _^g sXx\lg gfv\[Xfsgf_� i\f`g d_cfmc[md l\tg ew� �\ll cllX� mgvglXYg[d _X mgvglXYXf`g cfm `Xf_gf_ Y[Xv\mg[d _X Yqxl\d^ Xf`g jX[ cll qdg[d c`[Xdd cll Y[X_X`Xld cfm cll `c[�[\g[dh _^g Y[gdgf_gm j[csg�X[t jX[ g�`\gf_ cfm 
g�\xlg sql_\sgm\c mgl\vg[Z `cf lgvg[c]gY[Xv\mg[d qf\
gm c``gdd _X _^g gf_\[g ]lXxcl qdg[ `Xssqf\_Z�
4ú3ô÷Q��ø����ôõ�
eg c[g ][c_gjql _X eXlj��\lX ücltgh �^X[d_gf �^s cfm �^Xscd ü\[tg jX[ ^glYjql `Xs�sgf_d cfm dq]]gd_\Xfd� �^g k�	���Y[X�g`_ \d jqfmgm xZ _^g ygq_d`^g �X[d`^qf]d�]gsg\fd`^cj_ y�� ��g[scf 	gdgc[`^ iX`\g_Z� �\_^\f _^g d_[c_g]\` [gdgc[`^ \f\_\c_\vg3y\d_[\xq_gm �[X`gdd\f] cfm ��`^cf]g Xj y\]\_cl yX`qsgf_d3� �^g mc_cxcdg dXj_�c[gcYYl\gm \f _^g k�	�� dZd_gs \d ][cf_gm �\_^\f püb4d Y[X][cs 3yüý �X[ �mq`c_\Xfcl�q[YXdg3�
5�6�ö�ôú��
þw�ÿ{� ngf w[fXlm cfm �csgd �Xdl\f]� ÊàÓ 7ÍãÍ êÔËÙÔÍÏÏÕØÙ tÍØÙÝÍÙÓ� �^g�cvc ig[\gd� wmm\dXf�egdlgZh 	gcm\f]h bwh dg`Xfm gm\_\Xfh }ÿÿ{�
þwnÿ�� nc[l wxg[g[ cfm eXlj]cf] nlcd� bql_\sgm\c cfm \_d psYc`_ Xf yc_cxcdgbcfc]gsgf_ iZd_gsd� pf �g_g[ b� �� wYg[dh kgft b� ülcftgfh cfm bcq�[\`g w� e� kXq_dsch gm\_X[dh ðÝÖÑÕÏÓÌÕÍ ìÍÑÍ×ÍÐÓÐ ÕØ êÓÔÐßÓÒÑÕãÓh Yc]gd~}z|}� iY[\f]g[h }ÿÿ��

ý~



þw�ÿ|� �[cx^c_ n� wfmlg\]^ cfm n��^ct[c[� ðÝÖÑÕÏÓÌÕÍ 8ÎÐÑÓÏÐ ìÓÐÕÙØ� �[gf_\`gkcllh uYYg[ icmmlg 	\vg[h }ÿÿ|�
þwew�ÿ|� b� wx[csdh i� e\ll\csdh �� wxmqllch i� �c_glh 	� 	\xlg[h cfm �� w� �X��bql_\sgm\c _[c�` cfclZd\d qd\f] Wkp�	wÿ�� pf ÊàÓ ÊàÕÔÌ �9ð âØÑÓÔØÍäÑÕËØÍÖ ðÝÖÑÕÏÓÌÕÍ 9ËØÚ ÓÔÓØÒÓ ÍØÌ :ÜàÕ×ÕÑÕËØ ;ðïtÊâð:ìâ� <=>?h Yc]gdý|�zý�|h �g� @X[th �Xvgsxg[ }ÿÿ|� wWb �[gdd�
þw�eÿÿ� w�egd_� pf_g[fc_\Xfcl pf_g[fg_ �c� ig[v\`gd� ^__Y�������g�sc\lýjc��fg_�h}ÿÿÿ�
þü[Xÿÿ� �cql ü[X�f� psYlgsgf_\f] _^g iY\[\_ Xj iNX�ÿÿ� pf ygl\d g_ cl� þy��ÿÿ�hYc]gd �}�z�}{�
þWW��ÿÿ� b\`^cgl �� Wc[gZh yXfclm y� W^csxg[l\fh i� �c[cZcfcfh ügffg_ Ycf`ghy� yXXlgh i� 	\glcqh 	� i�c]g[scfh cfm �gldXf bgfmXf Àc bc__Xd� ���he^c_4d kcYYgf\f] _X yüýB pf ygl\d g_ cl� þy��ÿÿ�h Yc]gd �}}z�}ý�
þW^cÿ|� y� W^csxg[l\f� ïÐÕØÙ ÑàÓ CÓÛ ìíî� âíð <Ð D×Þ ÓÒÑäEÓÖÍÑÕËØÍÖ ìÍÑÍ×ÍÐÓ8ÎÐÑÓÏ� bX[]cf�ncqjscffh icf �[cf`\d`Xh }ÿÿ|�
þW�ÿ�� iq[c�\_ W^cqm^q[\ cfm Y\vgt 	� �c[cdcZZc� wf ��`\gf_ WXd_�y[\vgf pf�mg� iglg`_\Xf �XXl jX[ b\`[XdXj_ iNX ig[vg[� pf bc__^\cd �c[tgh b\`^cgl ��Wc[gZh nlcqd 	� y\__[\`^h �[gmg[\`t k� XX`^XvdtZh �g[\`lgd XXq`XYXqlXdhcfm bcfj[gm w� �gqdjglmh gm\_X[dh Ftìí <=Õé êÔËÒÓÓÌÕØÙÐ ËÚ î±ÔÌ âØÑÓÔØÍäÑÕËØÍÖ 9ËØÚ ÓÔÓØÒÓ ËØ FÓÔÎ tÍÔÙÓ ìÍÑÍ íÍÐÓÐé �ÝÙÝÐÑ î>äî=é �==Õé �ÑàÓØÐéiÔÓÓÒÓh Yc]gd }�|z}��� bX[]cf ncqjscffh }ÿÿ��
þW�ÿ{c� iq[c�\_ W^cqm^q[\ cfm Y\vgt 	� �c[cdcZZc� wq_Xwms\f 4e^c_�\j 4 pfmg�wfclZd\d u_\l\_Z� pf kccd cfm �\�c[Z þk�ÿ{�h Yc]gd ~|�z~�{�
þW�ÿ{x� iq[c�\_ W^cqm^q[\ cfm Y\vgt 	��c[cdcZZc� b\`[XdXj_ pfmg� �qf\f]e\�c[mjX[ iNX ig[vg[ ��F� pf kccd cfm �\�c[Z þk�ÿ{�h Yc]gd ��~z����
þy��ÿÿ� wlg� ygl\dh W^[\d_Xd �clXq_dXdh cfm i^c^[cs �^cfmg^c[\�cmg^h gm\_X[d�8âiðDì �===é êÔËÒÓÓÌÕØÙÐ �9ð 8âiðDì âØÑÓÔØÍÑÕËØÍÖ 9ËØÚ ÓÔÓØÒÓ ËØðÍØÍÙÓÏÓØÑ ËÚ ìÍÑÍé 7ÝØÓ �ä±é �===é êàÕÖÍÌÓßàÕÍé êÓØØÐÎÖãÍØÕÍé ï8��wWb �[gddh }ÿÿÿ�
þ��`ÿÿ� ��`cl\xq[� Y\dqcl 	g_[\gvclec[g� ^__Y�������g�`cl\x�̀ Xs�Y[Xmq`_d�v[��h

}ÿÿÿ�
þ��Wüÿ{� w� �X�h i� �[\xxlgh @� W^c�c_^gh cfm �� w� ü[g�g[� wmcY_\f] _X �g_�X[tcfm Wl\gf_ Yc[\c_\Xf ud\f] w`_\vg �[X�\gd� XgddXfd cfm �g[dYg`_\vgd� â:::êÓÔÐËØÍÖ 9ËÏÏÝØÕÒÍÑÕËØÐh wq]qd_ }ÿÿ{� iYg`\cl pddqg Xf wmcY_c_\Xf�

ý�



þ����ÿ{� w[scfmX �X�h pcf �Xlmxg[]h i_gvgf y� �[\xxlgh ycv\m W� Xggh wf_^XfZ�Xl\_Xh cfm �[\` w� ü[g�g[� ��Yg[\gf`g e\_^ �XY �qf e\f]scf� w �[X�Z�ücdgm �[cY^\`cl egx ü[X�dg[ jX[ _^g ui	 �cls�\lX_� pf êÔËÒÓÓÌÕØÙÐ ËÚÑàÓ âñâê âØÑÓÔØÍÑÕËØÍÖ 9ËØÚ ÓÔÓØÒÓ ËØ ìÕÐÑÔÕ×ÝÑÓÌ 8ÎÐÑÓÏÐ êÖÍÑÚ ËÔÏÐ ÍØÌ
DßÓØ ìÕÐÑÔÕ×ÝÑÓÌ êÔËÒÓÐÐÕØÙ ;ðÕÌÌÖÓÛÍÔÓ <=Ü?h Xctg y\d_[\`_h unh igY_gs�xg[ }ÿÿ{�

þ�X[ÿÿ� ew� �X[qs� e\[glgdd wYYl\`c_\Xf �[X_X`Xl� ^__Y��������cYjX[qs�X[]�h
}ÿÿÿ�

þ�i��ÿ�� bZ[Xf �l\`tfg[h kc[Y[gg_ ic�^fgZh ecZfg �\xlc`th �Xfc_^cf wd^lgZh N\cfkqcf]h üZ[Xf yXsh bXf\tc �X[tcf\h �\s kcjfg[h ygf\d Xggh y[c]q_\f�g_tXv\`h ycv\m i_gglgh cfm �g_g[ @cftg[� Nqg[Z xZ \sc]g cfm v\mgX `Xf�_gf_� �^g NüpW dZd_gs� 9ËÏßÝÑÓÔh ý{�ÿ��ý~z~ýh igY_gsxg[ }ÿÿ��
þ�i�ÿ�� ü� �q[_^h i� e� isXl\c[h cfm k� �^cf]� FÕÌÓË ÍØÌ âÏÍÙÓ êÔËÒÓÐÐÕØÙ ÕØðÝÖÑÕÏÓÌÕÍ 8ÎÐÑÓÏÐ� nlqvg[ w`cmgs\` �qxl\d^g[dh üXd_Xfh }ÿÿ��
þkXlÿÿ� i_gjcf kXllcfm� �cvc��yüW psYlgsgf_\g[qf] qfm wqd�g[_qf] vXf wl]X�[\_^sgf �q[ �X[sc_��Y_\s\g[qf] vXf bql_\sgm\c�yc_gfxcftgf� bcd_g[4d_^gd\dh uf\vg[d\_rc_ Xj wq]dxq[]h pfd_\_q_ jrq[ pfjX[sc_\th }ÿÿÿ�
þk�ÿ{� Xcq[c b� kccd cfm wd^q_Xd^ �\�c[Zh gm\_X[d� 8âiðDì �==Üé êÔËÒÓÓÌÕØÙÐ�9ð 8âiðDì âØÑÓÔØÍÑÕËØÍÖ 9ËØÚ ÓÔÓØÒÓ ËØ ðÍØÍÙÓÏÓØÑ ËÚ ìÍÑÍé 7ÝØÓîäGé �==Üé 8ÓÍÑÑÖÓé åÍÐàÕØÙÑËØé ï8�� wWb �[gddh }ÿÿ{�
þk�nýý� �X kg[d_cmh yX Ycf �^cf^h cfm i_g\fc[ n[\d_X�g[dgf� e\[glgdd bc[tqYXcf]qc]g cd c �[csg�X[t jX[ pf_g[c`_\Xf �\_^ bXx\lg WXsYq_\f] cfm WXs�sqf\`c_\Xf ygv\`gd� pf êÔËÒÓÓÌÕØÙÐ ËÚ ÑàÓ ñÕÔÐÑ åËÔæÐàËß ËØ HÝÏÍØ 9ËÏäßÝÑÓÔ âØÑÓÔÍÒÑÕËØ ÛÕÑà ðË×ÕÖÓ ìÓãÕÒÓÐh Yc]g }~h �lcd]X�h i`X_lcfmh }ÿÿ{�F��ý}�}ÿÿ{�F��ýý�
þpübÿÿ� püb� yüý psc]g ��_gfmg[� ^__Y�������dXj_�c[g�\xs�̀ Xs�mc_c�mxý�h

}ÿÿÿ�
þnüw�ÿ|� 	cfmZ k� nc_�h �[\` w� ü[g�g[h �lcf ws\[h kc[\ üclct[\d^fcfh w[�scfmX �X�h i_gvg �[\xxlgh�Xmm kXmgdh ycf\gl �\cf]h �\cX �^cf^ �]qZgfhYgftc_c ���cmscfcx^cfh cfm bc[t i_gss��^g ücZ w[gc 	gdgc[`^e\[g�lgdd w``gdd �g_�X[t �üw	ew��� pf êÔËÒÓÓÌÕØÙÐ ËÚ ÑàÓ 8ßÔÕØÙ 9Dðê9DC9ËØÚ ÓÔÓØÒÓh }ÿÿ|�
þnü�ÿÿ� Y\d^q n[\d^fcsq[_^Zh icfmggYcf ücfg[�ggh cfm wf\l �X[\� ü[\f]\f]�x�g`_�	glc_\Xfcl�g`^fXlX]Z _X bc\fd_[gcs� pf ygl\d g_ cl� þy��ÿÿ�h Yc]gd�}~z�}��

ý�



þn�uü�ÿ{� eg[fg[ n\gol\f]h nc_^c[\fc �[xg[�u[`^h eXlj��\lX ücltgh �^Xscd ü\[tghcfm bc__^\cd ec]fg[� �^g k�	�� �[X�g`_ � bql_\sgm\c yc_cxcdg iqY�YX[_ jX[ k\d_X[Z cfm kqscf i`\gf`gd� pf 	qmXlj n[qdgh gm\_X[h îÜá �ØäØÝÍÖ 9ËØÚ ÓÔÓØÒÓ ËÚ ÑàÓ iÓÔÏÍØ 9ËÏßÝÑÓÔ 8ËÒÕÓÑÎ ;iâ?� âCñDEð�ÊâI=ÜhX�Wih Yc]gd ~Fÿz~}{h bc]mgxq[]h �g[scfZh igY_gsxg[ }ÿÿ{� iY[\f]g[Yg[lc] kg\mglxg[]�
þnnnÿ�� �g[^c[m nrXd_lg[h eXlj]cf] nX�c[d`^\`th cfm eg[fg[ n\gol\f]� Wl\gf_�ig[vg[ �Y_\s\�c_\Xf jX[ bql_\sgm\c yX`qsgf_ ��`^cf]g� pf êÔËÒÓÓÌÕØÙÐËÚ ÑàÓ ñÕÚ Ñà âØÑÓÔØÍÑÕËØÍÖ 9ËØÚ ÓÔÓØÒÓ ËØ ìÍÑÍ×ÍÐÓ 8ÎÐÑÓÏÐ Ú ËÔ �ÌãÍØÒÓÌ�ßßÖÕÒÍÑÕËØÐh Yc]gd }~�z}��h bglxXq[fgh wqd_[cl\ch wY[\l }ÿÿ��
þnlcÿ{� �qm\_^ nlcvcfd� yc_c ücdgd \f y\]\_cl X\x[c[\gd� e^g[g WXsYq_g[ i`\�gf`g cfm pfjX[sc_\Xf bcfc]gsgf_ bgg_� pf êÔËÒÓÓÌÕØÙÐ ËÚ ÑàÓ 8ÓãÓØÑÓÓØÑà�9ð 8âi�9Êä8âiðDìä8âi�EÊ 8ÎÏßËÐÕÝÏ ËØ êÔÕØÒÕßÖÓÐ ËÚ ìÍÑÍ×ÍÐÓ8ÎÐÑÓÏÐé 7ÝØÓ �ä±é �==Üé 8ÓÍÑÑÖÓé åÍÐàÕØÙÑËØh Yc]gd ýý�zýý|� wWb �[gddh

}ÿÿ{�
þn[cÿ�� 	clj n[csg[� yc_cxcdgd Xf _^g egx� �g`^fXlX]\gd jX[ �gmg[c_\Xf w[`^\�_g`_q[gd cfm Wcdg i_qm\gd� pf �g`t^cs þ�g`ÿ��h Yc]gd �F~z�F|�
þnuü�ÿÿ� eg[fg[ n\gol\f]h nc_^c[\fc u[`^h eXlj��\lX ücltgh �^Xscd ü\[tgh cfmbc__^\cd ec]fg[� ycd k�	�� �[X�gt_ � �\f ��\d`^gfxg[\`^_� �g`^f\�`cl 	gYX[_ }ÿÿÿ�F�h uf\vg[d\_rc_ wq]dxq[]h pfd_\_q_ jrq[ pfjX[sc_\th wq]qd_}ÿÿÿ�
þbcfÿ|� um\ bcfxg[� �q_q[g y\[g`_\Xfd cfm 	gdgc[`^ �[Xxlgsd \f _^g eX[lm e\mgegx� pf êÔËÒÓÓÌÕØÙÐ ËÚ ÑàÓ ñÕÚ ÑÓÓØÑà �9ð 8âi�9Êä8âiðDìä8âi�EÊ

8ÎÏßËÐÕÝÏ ËØ êÔÕØÒÕßÖÓÐ ËÚ ìÍÑÍ×ÍÐÓ 8ÎÐÑÓÏÐé 7ÝØÓ ±ä>é �==Jé ðËØÑÔÓÍÖé9ÍØÍÌÍh Yc]gd ý}~zý}�� wWb �[gddh }ÿÿ|�
þ��ÿ{� �� ���gq^Xlm cfm 	� �g[xg[� i`\gf_\
` m\]\_cl l\x[c[\gd \f �g[scfZ� �lXxcl�pfjXh c jgmg[cl ]Xvg[fsgf_ \f\_\c_\vg� tÓÒÑÝÔÓ CËÑÓÐ ÕØ 9ËÏßÝÑÓÔ 8ÒÕÓØÒÓh

}�}~h }ÿÿ{�
þ�Xtÿÿ� �Xt\c� �Xt\c e\[glgdd yc_c �X[qs� ^__Y�������jX[qs�fXt\c�̀ Xs�h }ÿÿÿ�
þ�Nÿÿ� �g_d`cYg cfm N�gd_� �c� `gf_g[� ^__Y���^Xsg�fg_d`cYg�̀ Xs���gd_�jc��h

}ÿÿÿ�
þ r�	iÿ�� ücfq r��mgfh 	c�ggv 	cd_X]\h cfm wv\ i\lxg[d`^c_�� 	gdgc[`^ \ddqgd \fsql_\sgm\c d_X[c]g dg[vg[d� �9ð 9ËÏßÝÑÕØÙ 8ÝÔãÓÎÐh ý�����|}�z|ýFh yg�`gsxg[ }ÿÿ��
þ r�	iÿ�� ücfq r��mgfh 	c�ggv 	cd_X]\h cfm wx[c^cs i\lxg[d`^c_�� bql_\sgm\ciqYYX[_ jX[ yc_cxcdgd� pf êÔËÒÓÓÌÕØÙÐ ËÚ ÑàÓ 8ÕÜÑÓÓØÑà �9ð 8âi�9Êä8âiðDìä8âi�EÊ 8ÎÏßËÐÕÝÏ ËØ êÔÕØÒÕßÖÓÐ ËÚ ìÍÑÍ×ÍÐÓ 8ÎÐÑÓÏÐé ðÍÎ�îä�Gé �==Õé ÊÝÒÐËØé �ÔÕëËØÍh Yc]gd }z}}� wWb �[gddh }ÿÿ��

ý|



þ�g`ÿ�� �Xcf �g`t^csh gm\_X[� 8âiðDì �==Õé êÔËÒÓÓÌÕØÙÐ �9ð 8âiðDì âØÑÓÔäØÍÑÕËØÍÖ 9ËØÚ ÓÔÓØÒÓ ËØ ðÍØÍÙÓÏÓØÑ ËÚ ìÍÑÍé ðÍÎ �±ä�>é �==Õé ÊÝÒÐËØé�ÔÕëËØÍé ï8�� wWb �[gddh }ÿÿ��
þ	iiÿ|� ngffg_^ w� 	Xddh y\vgd^ i[\vcd_cvch cfm i� iqmc[d^cf� bc_g[\cl\�gm Y\g�bc\f_gfcf`g cfm pf_g][\_Z WXfd_[c\f_ W^g`t\f]� �[cm\f] iYc`g jX[ �\sg�pf k� Y� �c]cm\d^ cfm pfmg[Ycl i\f]^ bqs\`th gm\_X[dh êÔËÒÓÓÌÕØÙÐ ËÚ ÑàÓ�==J �9ð 8âiðDì âØÑÓÔØÍÑÕËØÍÖ 9ËØÚ ÓÔÓØÒÓ ËØ ðÍØÍÙÓÏÓØÑ ËÚ ìÍÑÍéðËØÑÔÓÍÖé KÝÓ×ÓÒé 9ÍØÍÌÍé 7ÝØÓ GäJé �==Jh Yc]gd ���z��{� wWb �[gddh

}ÿÿ|�
þi^cÿ�� ygff\d i^cd^c� XgddXfd j[Xs ecll i_[gg_� Wcdg i_qm\gd \f WXf
]q[c_\Xfh�qf\f]h cfm y\d_[\xq_\Xf� pf �g`t^cs þ�g`ÿ��h Yc]gd �ÿ{z�F}�
þi\Yÿ{� bc__^g� y� i\Ylg� ÊàÓ 9ËÏßÖÓÑÓ iÝÕÌÓ ÑË 7ÍãÍ ìÍÑÍ×ÍÐÓ êÔËÙÔÍÏÏÕØÙÛÕÑà ñìí9� 7ìí9é Dìí9 L 8Kt� �cvc bcd_g[d ig[\gd� b`�[c��k\llh�g� @X[th �@h uiwh �cfqc[Z }ÿÿ{�
þibÿ|� b� i_Xfgx[ctg[ cfm y� bXX[g� D×Þ ÓÒÑäEÓÖÍÑÕËØÍÖ ìíð8Ð� ÊàÓ CÓÜÑ iÔÓÍÑåÍãÓ� bX[]cf ncqjscff �qxl�h icf �[cf`\d`Xh }ÿÿ|�
þi�ÿ�� �[cvggf igd^cm[\ cfm bc[t �cdt\f� �	�yw��	� wf �	�yübi �\_^�f^cf`gm yc_c �ZYgd� pf �g`t^cs þ�g`ÿ��h Yc]gd �|{z��}�
þi�ÿÿ� 	gfc_g ig\x cfm �q\mX �gl�g[� �[X�gt_ ��\lY[gddg y\]\_cl� ygq_d`^g ���\l�g\_d`^[\j_gf }ÿ~~�}ÿ��� ^__Y�������mmx�mg�Xfl\fg�\fmg� �̂ _sh }ÿÿÿ� y\gygq_d`^g ü\xl\X_^gt �[cftjq[_�
þiY\ÿ{� �g_g[ b� iY\[X� ux\�q\_Xqdh iglj�_qf\f]h i`clcxlg ig[vg[d� pf kccd cfm�\�c[Z þk�ÿ{�h Yc]gd �}ýz�}��
þiiuÿ|� w� i\lxg[d`^c_�h b� i_Xfgx[ctg[h cfm �� ullscf� yc_cxcdg [gdgc[`^�w`^\gvgsgf_d cfm XYYX[_qf\_\gd \f_X _^g ý}d_ `gf_q[Z� 8âiðDì EÓÒËÔÌ

;�9ð 8ßÓÒÕÍÖ âØÑÓÔÓÐÑ iÔËÝß ËØ ðÍØÍÙÓÏÓØÑ ËÚ ìÍÑÍ?h ý��}�h }ÿÿ|�
þiqxÿ{� Y� i� iqx[c^scf\cf� êÔÕØÒÕßÖÓÐ ËÚ ðÝÖÑÕÏÓÌÕÍ ìÍÑÍ×ÍÐÓ 8ÎÐÑÓÏÐ� bX[]cfncqjscffh icf �[cf`\d`Xh }ÿÿ{�
þ�g`ÿÿ� ü[XXt_[Xq_ �g`^fXlX]Z� �c� �X[sc_d� ^__Y�������x[XXt_[Xq_�̀ Xsh }ÿÿÿ�
þuünÿÿ� nc_^c[\fc u[`^h eXlj��\lX ücltgh cfm eg[fg[ n\gol\f]� �[jc^[qf]gf \fmg[ y\]\_cl\d\g[qf] qfm �[d`^l\goqf] g\fg[ ^\d_X[\d`^gf ecYYgfdcsslqf]��g`^f\`cl 	gYX[_ }ÿÿÿ�F}h uf\vg[d\_rc_ wq]dxq[]h pfd_\_q_ jrq[ pfjX[sc_\thwq]qd_ }ÿÿÿ�
þY\[ÿÿ� Y\[c]g� psc]g 	gcm�e[\_g �p	e� �XXlt\_� ^__Y�������v\[c]g�̀ Xsh }ÿÿÿ�

ý�


