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<YgWf]dh]cb 

FGN=D 9A>A<G98;L=JAME ?=FMK 98;L=JAME @8NAF? @A?@ 
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LYW\b]WU` >]Y`X 

S***+T 

 L\Y dfYgYbh ]bjYbh]cb fY`UhYg hc VUWhYf]U VY`cb[]b[ 

hc h\Y [Ybig "0-0+6)(*;,80<4 W`Ugg]Z]YX Ug 

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4( 

9UW_[fcibX 8fh 

S***,T 

 GbY cZ h\Y WUigYg cZ ]bZ`iYbWY cZ dfcV]ch]Wg cb h\Y 

d\mg]c`c[]WU` ZibWh]cb cZ U \cgh ]g dfYgiaYX hc VY h\Uh 

dfcV]ch]Wg aYhUVc`]nY WUfVc\mXfUhYg gcifWYg fYaU]b]b[ ]b 

h\Y X][Ygh]jY hfUWh UbX dfcXiWY g\cfh'W\U]b ZUhhm UW]Xg 

giW\ Ug `UWh]W UW]X UbX UWYh]W UW]X(  HfYj]cig ghiX]Yg 

fYjYU` h\Uh h\Y [YbcaYg cZ V]Z]XcVUWhYf]U` gdYW]Yg 

Xca]bUbh ]b h\Y ]bhYgh]bU` hfUWhg cZ UXi`hg \UjY acfY 

[YbYg ]bjc`jYX ]b aYhUVc`]ga cZ d`Ubh'XYf]jYX 

]bX][Ygh]V`Y dc`mgUWW\Uf]XYg& dUfh]Wi`Uf`m lm`Ubg 

WcbhU]bYX ]b U `Uf[Y Uacibh ]b X]Yhg Zcf UXi`hg& ]b 

WcadUf]gcb hc h\Y [YbcaYg cZ ]bZUbh'XYf]jYX 

V]Z]XcVUWhYf]U` gdYW]Yg( 

S***-T 

 L\ig& "0-0+6)(*;,80<4 ghfU]bg \Uj]b[ U \][\ WUdUW]hm 

hc ih]`]nY ]bX][Ygh]V`Y dc`mgUWW\Uf]XYg UfY YldYWhYX hc 
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[fck ]b h\Y ]bhYgh]bYg cZ UXi`hg UbX \UjY U \][\ cf[Ub]W 

UW]X dfcXiW]b[ UV]`]hm& UbX h\YfYZcfY aUm VYWcaY U 

dfca]g]b[ WUbX]XUhY Zcf dfcV]ch]Wg Zcf UXi`hg( 

S***.T 

 Ah \Ug VYYb \YfYhcZcfY _bckb h\Uh Ug V]Z]XcVUWhYf]U 

WUdUV`Y cZ ih]`]n]b[ ]bX][Ygh]V`Y dc`mgUWW\Uf]XYg& Zcf 

YlUad`Y& "0-0+6)(*;,80<4 )8,=, ghfU]bg $Fcb HUhYbh 

D]hYfUhifY +% UbX "0-0+6)(*;,80<4 )0-0+<4 ghfU]bg $Fcb 

HUhYbh D]hYfUhifY ,% WUdUV`Y cZ ih]`]n]b[ ghUfW\& UbX 

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 ghfU]bg $Fcb HUhYbh 

D]hYfUhifY -% WUdUV`Y cZ ih]`]n]b[ UfUV]bc[U`UWhUb UfY 

dfYgYbh( 

S***/T 

 @ckYjYf& V]Z]XcVUWhYf]U WUdUV`Y cZ W`YUj]b[ h\Y 

lm`cgY VUW_VcbYg cZ lm`Ubg k\]W\ UfY hmd]WU` ]bX][Ygh]V`Y 

dc`mgUWW\Uf]XYg WcbhU]bYX ]b h\Y X]Yhg \UjY bch 

\YfYhcZcfY VYYb _bckb( 

;]hUh]cb D]gh 

Fcb HUhYbh D]hYfUhifY 

S***0T 

Fcb HUhYbh D]hYfUhifY +4 9E; ?Ybca]Wg $,*+.% +/4+1* 

Fcb HUhYbh D]hYfUhifY ,4 =bj]fcbaYbhU` E]WfcV]c`c[m 

$,*+/% +1$1%& ,/+/',/-+ 

Fcb HUhYbh D]hYfUhifY -4 BUdUbYgY BcifbU` cZ >ccX 

E]WfcV]c`c[m& Nc`(,. Fc(. HU[Y(+0-'+1* 

KiaaUfm cZ AbjYbh]cb 
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LYW\b]WU` HfcV`Ya 

S***1T 

 L\Y dfYgYbh ]bjYbh]cb fY`UhYg hc dfcj]g]cb cZ U 

bcjY` "0-0+6)(*;,80<4 ghfU]b WUdUV`Y cZ ih]`]n]b[ lm`Ubg( 

Kc`ih]cb hc HfcV`Ya 

S***2T 

 L\Y dfYgYbh ]bjYbhcfg YlhYbg]jY`m WcbXiWhYX ghiX]Yg& 

UbX fYgi`hUbh`m ]gc`UhYX UbX ]XYbh]Z]YX U bcjY` a]WfcV]U` 

ghfU]b WUdUV`Y cZ YZZ]W]Ybh`m ih]`]n]b[ lm`Ubg Zfca h\Y 

\iaUb ]bhYgh]bY( 

S***3T 

 KdYW]Z]WU``m& h\Y dfYgYbh ]bjYbh]cb fY`UhYg hc h\Y 

Zc``ck]b[ +% hc 3%( 

 +% 9UWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4

\Uj]b[ U lm`UbUgY [YbY cb U [YbcaY( 

 ,% L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 UWWcfX]b[ hc +%& k\YfY]b h\Y lm`UbUgY 

[YbY ]g U dc`mbiW`Ych]XY Wcbg]gh]b[ cZ h\Y biW`Ych]XY 

gYeiYbWY gYh Zcfh\ Ug K=I A< FG4 +& cf U dc`mbiW`Ych]XY 

\Uj]b[ Ub ]XYbh]hm cZ 1*# cf acfY k]h\ h\Y biW`Ych]XY 

gYeiYbWY UbX YbWcX]b[ U dfchY]b \Uj]b[ lm`UbUgY UWh]j]hm( 

 -% L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig

"0-0+6)(*;,80<4 UWWcfX]b[ hc +% cf ,%& k\]W\ \UjY Ub 

UV]`]hm hc ih]`]nY lm`Ubg( 

 .% L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig

"0-0+6)(*;,80<4 UWWcfX]b[ hc -%& k\YfY]b h\Y lm`Ubg UfY 

lm`Ub UbX UfUV]bclm`Ub( 
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 /% L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig

"0-0+6)(*;,80<4 UWWcfX]b[ hc Ubm cZ +% hc .%& k\]W\ \UjY 

Ub UV]`]hm hc ih]`]nY ghUfW\( 

 0% L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig

"0-0+6)(*;,80<4 UWWcfX]b[ hc Ubm cZ +% hc /%& k\YfY]b h\Y 

VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 UfY 

W`Ugg]Z]YX Ug "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4( 

 1% "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++*,1 $FAL= 

9H'*,3,2%& "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++*// 

$FAL= 9H'*,3,3%& "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4

QAL++*/1 $FAL= 9H'*,3-*%& "0-0+6)(*;,80<4 

79,<+6*(;,5<3(;<4 QAL++3/, $FAL= 9H'*,3-+%& 

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++3/. $FAL= 9H'

*,3-,%& "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL+,323 $FAL= 

9H'*,3--% cf U VUWhYf]U` ghfU]b W`cgY`m fY`UhYX h\YfYhc( 

 2% 8 ZccX cf VYjYfU[Y Wcadf]g]b[ h\Y VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 UWWcfX]b[ hc Ubm 

cZ +% hc 1%( 

 3% L\Y ZccX cf VYjYfU[Y UWWcfX]b[ hc 2%& k\]W\ ]g U 

ZYfaYbhYX a]`_ ZccX cf VYjYfU[Y( 

8XjUbhU[Ycig =ZZYWhg cZ AbjYbh]cb 

S**+*T 

 L\Y bcjY` VUWhYf]U VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 UWWcfX]b[ hc h\Y dfYgYbh ]bjYbh]cb \UjY 

Ub UV]`]hm hc XY[fUXY UbX ih]`]nY lm`Ubg WcbhU]bYX ]b U 

`Uf[Y Uacibh ]b X]Yhg Zcf UXi`hg& ]b dUfh]Wi`Uf& 

UfUV]bclm`Ub(  L\ig& h\Y "0-0+6)(*;,80<4 
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79,<+6*(;,5<3(;<4 cZ h\Y dfYgYbh ]bjYbh]cb ]g YldYWhYX hc 

[fck ]b h\Y ]bhYgh]bYg cZ UXi`hg UbX \UjY U \][\ cf[Ub]W 

UW]X dfcXiW]b[ UV]`]hm& UbX WUb VY igYX Zcf aYX]W]bU` 

dfcXiWhg& ZccX UbX h\Y `]_Y Ug dfcV]ch]Wg Zcf UXi`hg( 

9f]YZ <YgWf]dh]cb cZ <fUk]b[g 

S**++T 

S>][ifY +T >][ifY + g\ckg h\Y lm`cgY VUW_VcbY W`YUj]b[ 

UWh]j]hm cZ h\Y QAL++*/1 ghfU]b( 

S>][ifY ,T >][ifY , g\ckg h\Y UW]X)V]`Y UW]X fYg]ghUbWY 

cZ h\Y QAL++*/1 ghfU]b( 

<YgWf]dh]cb cZ =aVcX]aYbhg 

S**+,T 

 L\Y hmdY cZ h\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 cZ h\Y dfYgYbh ]bjYbh]cb ]g bch 

dUfh]Wi`Uf`m `]a]hYX Ug `cb[ Ug h\Y VUWhYf]U \UjY U 

lm`UbUgY [YbY cb U [YbcaY(  L\Y hmdY cZ h\Y VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 aUm VY Ubm cZ& Zcf 

YlUad`Y& "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4& 

"0-0+6)(*;,80<4 )8,=,& "0-0+6)(*;,80<4 365.<4 $"! 

365.<4%& "0-0+6)(*;,80<4 )0-0+<4 $"! )0-0+<4%& 

"0-0+6)(*;,80<4 (504(309 $"! (504(309%& "0-0+6)(*;,80<4 

9<09 $"! 9<09%& "0-0+6)(*;,80<4 05-(5;09 $"! 05-(5;09%& 

"0-0+6)(*;,80<4 (+63,9*,5;09 $"! (+63,9*,5;09%& 

"0-0+6)(*;,80<4 *(;,5<3(;<4 $"! *(;,5<3(;<4%& 

"0-0+6)(*;,80<4 3(*;09 $"! 3(*;09%& "0-0+6)(*;,80<4 

.36)69<4 $"! .36)69<4%& "0-0+6)(*;,80<4 (5.<3(;<4 $"! 
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(5.<3(;<4% UbX "0-0+6)(*;,80<4 +,5;0<4 $"! +,5;0<4%& UbX 

]g dfYZYfUV`m "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4( 

"0-0+6)(*;,80( \Uj]b[ U lm`UbUgY [YbY cb h\Y [YbcaY 

\UjY bch \YfYhcZcfY VYYb _bckb& UbX h\Y VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 cZ h\Y dfYgYbh 

]bjYbh]cb UfY bcjY` VUWhYf]U( 

S**+-T 

 L\Y hYfa !lm`UbUgY [YbY! fYZYfg hc U [YbY YbWcX]b[ 

lm`UbUgY W`Ugg]Z]YX Ug ?@+* $YbXc'+&.'VYhU'lm`UbUgY 85 

lmb8%& UbX h\Y !lm`UbUgY [YbY! \Y`X Vm h\Y VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 cZ h\Y dfYgYbh 

]bjYbh]cb cb U [YbcaY h\YfYcZ gdYW]Z]WU``m ]bW`iXYg U 

dc`mbiW`Ych]XY Wcbg]gh]b[ cZ h\Y biW`Ych]XY gYeiYbWY gYh 

Zcfh\ Ug K=I A< FG4 + cf U dc`mbiW`Ych]XY \Uj]b[ Ub 

]XYbh]hm cZ 1*# cf acfY& dfYZYfUV`m 3*# cf acfY& acfY 

dfYZYfUV`m 3/# cf acfY& gh]`` acfY dfYZYfUV`m 32# cf 

acfY& gh]`` acfY dfYZYfUV`m 33# cf acfY k]h\ h\Y 

biW`Ych]XY gYeiYbWY UbX YbWcX]b[ U dfchY]b \Uj]b[ 

lm`UbUgY UWh]j]hm( 

 @YfY& h\Y dc`mbiW`Ych]XY Wcbg]gh]b[ cZ h\Y 

biW`Ych]XY gYeiYbWY gYh Zcfh\ Ug K=I A< FG4 + fYZYfg hc U 

lm`UbUgY [YbY \Y`X Vm h\Y `UhYf'XYgWf]VYX QAL++*/1 

ghfU]b( 

S**+.T 

 L\Y ]XYbh]hm cZ h\Y biW`Ych]XY gYeiYbWY ]g U jU`iY 

cVhU]bYX Vm U`][b]b[ hkc biW`Ych]XY gYeiYbWYg hc VY 

WcadUfYX ]b giW\ U aUbbYf h\Uh h\Y hkc biW`Y]W UW]X 

gYeiYbWYg UfY ]b aUhW\ k]h\ YUW\ ch\Yf Ug aiW\ Ug 
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dcgg]V`Y& X]j]X]b[ h\Y biaVYf cZ aUhW\YX VUgYg Vm h\Y 

hchU` biaVYf cZ VUgYg& UbX YldfYgg]b[ h\Y eich]Ybh ]b 

dYfWYbhU[Y(  L\cgY g_]``YX ]b h\Y Ufh WUb Uddfcdf]UhY`m 

gYh dUfUaYhYfg cZ gcZhkUfY giW\ Ug 9D8KL& ;`ighU`P cf 

?YbYhml hc XYhYfa]bY h\Y ]XYbh]hm cZ h\Y biW`Ych]XY 

gYeiYbWYg( 

 L\Y hYfa !lm`UbUgY UWh]j]hm! aYUbg UWh]j]hm cZ 

\mXfc`mn]b[ h\Y lm`cgY VUW_VcbYg cZ lm`Ubg ig]b[ h\Y 

lm`Ubg Ug U giVghfUhY hc dfcXiWY lm`cc`][cgUWW\Uf]XYg UbX 

lm`cgY $lm`Ub \mXfc`mn]b[ UWh]j]hm%( 

 @YfY& YlUad`Yg cZ h\Y lm`Ubg ]bW`iXY lm`Ub& 

UfUV]bclm`Ub& [`iWifcbclm`Ub& [`iWifcbcUfUV]bclm`Ub UbX 

UWYhm`lm`Ub& UbX lm`Ub UbX UfUV]bclm`Ub UfY dfYZYfUV`Y( 

 L\ig& ]b ch\Yf kcfXg& h\Y VUWhYf]U VY`cb[]b[ hc h\Y 

[Ybig "0-0+6)(*;,80<4 \Uj]b[ U lm`UbUgY [YbY cb U [YbcaY 

]b h\Y dfYgYbh ]bjYbh]cb UfY VUWhYf]U VY`cb[]b[ hc h\Y 

[Ybig "0-0+6)(*;,80<4 \Uj]b[ Ub UV]`]hm hc W`YUjY h\Y 

lm`cgY VUW_VcbYg cZ lm`Ubg( 

S**+/T 

 Ab h\Y dfYgYbh ]bjYbh]cb& h\Y d\fUgY !\Uj]b[ Ub 

UV]`]hm hc ih]`]nY lm`Ubg! aYUbg \Uj]b[ Ub UV]`]hm hc 

[fck k]h\ lm`Ubg Ug WUfVcb gcifWYg(  KdYW]Z]WU``m& h\Y 

d\fUgY aYUbg h\Uh& Zcf YlUad`Y& ]h ]g dcgg]V`Y hc [fck ]b 

U aYX]ia WcbhU]b]b[ cb`m lm`Ubg Ug WUfVcb gcifWYg(  >cf 

YlUad`Y& h\Y d\fUgY aYUbg h\Uh k\Yb Wi`hif]b[ ]g 

dYfZcfaYX Zcf 1, \cifg ]b U aYX]ia WcbhU]b]b[ lm`Ubg Ug 

h\Y cb`m WUfVc\mXfUhY gcifWY& h\Y hifV]X]hm ]g& Zcf 

YlUad`Y& *(+ cf acfY ]b hYfag cZ ]bWfYUgY ]b G<0**(  L\Y 
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hifV]X]hm ]g dfYZYfUV`m *(- cf acfY& acfY dfYZYfUV`m *(. 

cf acfY ]b hYfag cZ ]bWfYUgY ]b G<0**(  O\Yb h\Y W\Ub[Y cZ 

hifV]X]hm WUbbch VY aYUgifYX XiY hc h\Y aYX]ia WcbhU]b]b[ 

lm`Ubg \Uj]b[ U `Uf[Y Uacibh cZ ]bgc`iV`Y ZfUWh]cbg cf 

Zcf ch\Yf fYUgcbg& h\Y d\fUgY aYUbg h\Uh h\Y Uacibh cZ 

g\cfh'W\U]b ZUhhm UW]Xg dfcXiWYX ]b h\Y Wi`hifY 

gidYfbUhUbh UZhYf 1,'\cif Wi`hif]b[& Zcf YlUad`Y& h\Y 

hchU` Uacibh cZ `UWh]W UW]X& UWYh]W UW]X UbX Zcfa]W UW]X 

dfcXiWYX& ]g +* aE cf acfY(  L\Y Uacibh cZ g\cfh'W\U]b 

ZUhhm UW]Xg dfcXiWYX ]g dfYZYfUV`m ,* aE cf acfY& acfY 

dfYZYfUV`m .* aE cf acfY ]b hchU`( 

S**+0T 

 L\Y aYX]ia hc VY igYX ]b U hYgh cb h\Y lm`Ubg 

ih]`]n]b[ UV]`]hm aUm VY cbY cVhU]bYX Vm UXX]b[ lm`Ubg hc 

U aYX]ia ZfYY cZ WUfVc\mXfUhY gcifWYg& UbX h\Y 

Wcadcg]h]cb cZ h\Y aYX]ia ZfYY cZ WUfVc\mXfUhY gcifWYg 

WUb VY h\Y Wcadcg]h]cb cZ E'ADK `]ei]X aYX]ia& HYdhcbY'

QYUgh $HQ% aYX]ia cf h\Y `]_Y( 

 L\Y Uacibh cZ lm`Ubg UXXYX hc h\Y aYX]ia ]g 

dfYZYfUV`m *(*+ hc +* aUgg#& acfY dfYZYfUV`m *(*/ hc / 

aUgg#& gh]`` acfY dfYZYfUV`m *(+ hc + aUgg# ]b h\Y 

aYX]ia(  Ah ]g XYg]fUV`Y h\Uh Ug U Wcbhfc`& VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 cZ ]bhYfYgh VY 

Wi`hifYX ]b U aYX]ia ZfYY cZ WUfVc\mXfUhY gcifWYg& 

Zc``ckYX Vm W\YW_]b[ G< jU`iYg( 

S**+1T 

 8g XYgWf]VYX UVcjY& h\Y VUWhYf]U VY`cb[]b[ hc h\Y 

[Ybig "0-0+6)(*;,80<4 \Uj]b[ U lm`UbUgY [YbY cb U [YbcaY 
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]b h\Y dfYgYbh ]bjYbh]cb \UjY Ub UV]`]hm hc XY[fUXY UbX 

ih]`]nY lm`Ubg& UbX h\YfYZcfY WUb Wcbhf]VihY hc gidd`m cZ 

g\cfh'W\U]b ZUhhm UW]Xg giW\ Ug UWYh]W UW]X& `UWh]W UW]X 

UbX Zcfa]W UW]X dfcXiWYX Vm XY[fUXUh]cb cZ lm`Ubg( 

S**+2T 

 L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4

cZ h\Y dfYgYbh ]bjYbh]cb WUb VY cVhU]bYX Vm gWfYYb]b[ 

Zfca VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4

dfYgYbh ]b& Zcf YlUad`Y& h\Y ]bhYgh]bYg cZ \iaUbg $Y([( 

UXi`hg cf ]bZUbhg%& dfYZYfUV`m "0-0+6)(*;,80<4 

79,<+6*(;,5<3(;<4& ig]b[ h\Y dfYgYbWY cZ U lm`UbUgY [YbY 

cf h\Y UVcjY UV]`]hm hc ih]`]nY lm`Ubg Ug Ub ]bX]WUhcf(  

>cf YlUad`Y& Zfca "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4& +0 

ghfU]bg g\ckb ]b =lUad`Yg VY`ck& UbX Zifh\Yf g]l ghfU]bg 

cZ QAL++*,1& QAL++*//& QAL++*/1& QAL++3/,& QAL++3/. UbX 

QAL+,323 WUb VY gY`YWhYX(  L\Y VUWhYf]U VY`cb[]b[ hc h\Y 

[Ybig "0-0+6)(*;,80<4 cZ h\Y dfYgYbh ]bjYbh]cb UfY bch 

`]a]hYX h\YfYhc UbX ]bW`iXY VUWhYf]U` ghfU]bg k\]W\ UfY 

V]c`c[]WU``m UbX [YbYh]WU``m W`cgY`m fY`UhYX h\YfYhc& Ug 

`cb[ Ug h\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 \UjY U lm`UbUgY [YbY cb U [YbcaY(  L\Y 

VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 cZ h\Y 

dfYgYbh ]bjYbh]cb aUm VY U bUhifU` ghfU]b dfYgYbh ]b 

bUhifY& U jUf]Ubh cZ U bUhifU` ghfU]b& cf U [YbYh]WU``m 

acX]Z]YX gdYW]Yg Ug `cb[ Ug h\Ym \UjY U lm`UbUgY [YbY cb 

U [YbcaY( 

S**+3T 



QC*++- 

' +* ' 

 8g g\ckb VY`ck& QAL++*,1 ghfU]b& QAL++*// ghfU]b& 

QAL++*/1 ghfU]b& QAL++3/, ghfU]b& QAL++3/. ghfU]b UbX 

QAL+,323 ghfU]b kYfY XYdcg]hYX Uh h\Y FUh]cbU` Abgh]hihY 

cZ LYW\bc`c[m UbX =jU`iUh]cb& HUhYbh E]Wfccf[Ub]gag 

<Ydcg]hUfm $"+,,& CUnigU_UaUhUf] ,'/'2& C]gUfUni'g\]& 

;\]VU% cb EUfW\ ,/& ,*+3( 

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++*,1 $FAL= 9H'

*,3,2%&  

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++*// $FAL= 9H'

*,3,3%&  

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++*/1 $FAL= 9H'

*,3-*%&  

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++3/, $FAL= 9H'

*,3-+%&  

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL++3/. $FAL= 9H'

*,3-,%& UbX 

"0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 QAL+,323 $FAL= 9H'

*,3--%( 

 GZ h\YgY& h\Y QAL++*,1 ghfU]b& QAL++*/1 ghfU]b& 

QAL++3/. ghfU]b cf VUWhYf]U` ghfU]bg W`cgY`m fY`UhYX 

h\YfYhc UfY dfYZYfUV`Y Zfca h\Y j]Ykdc]bh cZ Ub UV]`]hm 

hc ih]`]nY lm`Ubg UbX Zifh\Yf Zfca h\Y j]Ykdc]bh h\Uh 

h\Ym U`gc \UjY U ghUfW\'ih]`]nUh]cb UV]`]hm ]b 

WcaV]bUh]cb(  >ifh\Yf& QAL++*/1 ghfU]b cf VUWhYf]U` 

ghfU]bg W`cgY`m fY`UhYX h\YfYhc UfY acfY dfYZYfUV`Y Zfca 

h\Y j]Ykdc]bh h\Uh h\Ym \UjY UW]X)V]`Y UW]X fYg]ghUbWY 

UbX U`gc \UjY h\Y dfcdYfh]Yg h\Uh bc `mgc[Yb]W d\U[Y ]g 

XYhYWhYX ]b h\Y [YbcaY( 



QC*++- 

' ++ ' 

 @YfY& h\Y hYfa !ghUfW\'ih]`]nUh]cb UV]`]hm! aYUbg 

\Uj]b[ Ub UV]`]hm hc [fck k]h\ ghUfW\ Ug WUfVcb gcifWYg(  

L\Y hYfa !UW]X)V]`Y UW]X fYg]ghUbWY! aYUbg h\Y j]UV]`]hm 

UZhYf Wcbh]bicig YldcgifY hc Ufh]Z]W]U` [Ughf]W UW]X UbX 

Ufh]Z]W]U` V]`Y UW]X(  L\Y hYfa !bc `mgc[Yb]W d\U[Y! 

aYUbg h\Uh U fY[]cb \Uj]b[ \][\ \cac`c[m k]h\ Ub Yl]gh]b[ 

d\U[Y \Ug bch VYYb XYhYWhYX ]b U [YbcaY gYeiYbWY Vm igY 

cZ H@8KL=J k\]W\ ]g U d\U[Y gYUfW\ dfc[fUa gYfjYf 

$\hhd4))d\UghYf(WU)%( 

S**,*T 

 L\Y hYfa !W`cgY`m fY`UhYX VUWhYf]U` ghfU]bg! 

]bX]WUhYg VUWhYf]U` ghfU]bg \Uj]b[ ]XYbh]WU` gYeiYbWYg ]b 

Ei`h]`cWig gYeiYbWY UbU`mg]g $EDK8% Zcf YjU`iUh]b[ U 

d`ifU`]hm cZ \cigY_YYd]b[ [YbY gYeiYbWYg( 

 KdYW]Z]WU``m& h\Y Zi``'`Yb[h\ gYeiYbWYg cZ <F8 

[mfUgY giVib]h 9 $[mf9%& /*K f]VcgcaU` dfchY]b D, $fd`9%& 

8a]Xcd\cgd\cf]Vcgm`hfUbgZYfUgY $dif>%& <F8'X]fYWhYX JF8 

dc`maYfUgY giVib]h VYhU $fdc9%& 8LH'XYdYbXYbh ;`d 

dfchYUgY 8LH'V]bX]b[ giVib]h ;`d;+ $W`d;%& =`cb[Uh]cb 

ZUWhcf ? $Zig8% UbX Agc`YiW]bY'hJF8 `][UgY $]`YK% 

fYdcfhYX Ug [YbYg gi]hUV`Y Zcf EDK8 UbU`mg]g cZ 

V]Z]XcVUWhYf]U $AbhYfbUh]cbU` BcifbU` cZ KmghYaUh]W UbX 

=jc`ih]cbUfm E]WfcV]c`c[m $,**0%& /0& ,12-',13,% UfY 

UWei]fYX& U`` [YbYg UfY `]b_YX Zcf YUW\ VUWhYf]U` ghfU]b& 

UbX h\Y Wc]bW]XYbWY ]b gYeiYbWY VYhkYYb ghfU]bg Zcf 

WcadUf]gcb ]g h\Yb YlUa]bYX ig]b[ U dfc[fUa giW\ Ug 

NK=8J;@ cf 9D8KL(  O\Yb h\Y gYeiYbWY ]XYbh]hm ]g 3*# cf 

acfY& dfYZYfUV`m 3/# cf acfY& acfY dfYZYfUV`m 32# cf 



QC*++- 

' +, ' 

acfY& gh]`` acfY dfYZYfUV`m 33# cf acfY& ]h WUb VY 

XYhYfa]bYX h\Uh h\Y VUWhYf]U` ghfU]bg UfY W`cgY`m fY`UhYX 

gdYW]Yg( 

 L\Y biW`Ych]XY gYeiYbWYg cZ [mf9& fd`9& dif>& fdc9& 

W`d;& Zig8 UbX ]`YK [YbYg ]b QAL++*/1 ghfU]b UfY g\ckb ]b 

h\Y gYeiYbWY `]gh]b[ $[mf94 K=I A< FG4 ,& fd`94 K=I A< 

FG4 -& dif>4 K=I A< FG4 .& fdc94 K=I A< FG4 /& W`d;4 K=I 

A< FG4 0& Zig84 K=I A< FG4 1& UbX ]`YK4 K=I A< FG4 2%( 

S**,+T 

 L\Y Udd`]WUh]cb Zcfa cZ h\Y VUWhYf]U VY`cb[]b[ hc 

h\Y [Ybig "0-0+6)(*;,80<4 cZ h\Y dfYgYbh ]bjYbh]cb ]g bch 

dUfh]Wi`Uf`m `]a]hYX& UbX aUm VY `mcd\]`]nYX VUWhYf]U& cf 

U Wi`hifYX dfcXiWh WcbhU]b]b[ h\YgY VUWhYf]U WUb VY 

ih]`]nYX(  Ab Ubm cZ h\Y Zcfag& h\Y VUWhYf]U UfY 

dfYZYfUV`m ]b U j]UV`Y ghUhY( 

S**,,T 

 L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4

cZ h\Y dfYgYbh ]bjYbh]cb WUb U`gc VY a]lYX k]h\ U gc`]X 

cf `]ei]X d\UfaUWYih]WU` bcbhcl]W WUff]Yf UbX ih]`]nYX ]b 

h\Y Zcfa cZ U Wcaacb d\UfaUWYih]WU` dfYdUfUh]cb(  

=lUad`Yg cZ h\Y dfYdUfUh]cb ]bW`iXY gc`]X dfYdUfUh]cbg 

giW\ Ug hUV`Yhg& [fUbi`Yg& dckXYfg UbX WUdgi`Yg& `]ei]X 

dfYdUfUh]cbg giW\ Ug gc`ih]cbg& gigdYbg]cbg UbX 

Yai`g]cbg& UbX `mcd\]`]nYX dfYdUfUh]cbg(  L\YgY 

dfYdUfUh]cbg WUb VY dfYdUfYX Vm WcbjYbh]cbU` aYUbg Zcf 

dfcXiWh]cb cZ dfYdUfUh]cbg(  =lUad`Yg cZ h\Y 

d\UfaUWYih]WU` bcbhcl]W WUff]Yf ]bW`iXY [`iWcgY& `UWhcgY& 

giWfcgY& ghUfW\& aUbb]hc`& XYlhf]b& ZUhhm UW]X 



QC*++- 

' +- ' 

[`mWYf]XYg& dc`mYh\m`YbY [`mWc`& \mXfclmYh\m` ghUfW\& 

Yh\m`YbY [`mWc`& dc`mclmYh\m`YbY gcfV]hUb ZUhhm UW]X 

YghYfg& Ua]bc UW]Xg& [Y`Uh]b& U`Via]b& kUhYf UbX 

d\mg]c`c[]WU` gU`]bY(  AZ bYWYggUfm& Wcaacb UXX]h]jYg 

giW\ Ug ghUV]`]nYfg& kYhh]b[ U[Ybhg& Yai`g]Z]Yfg& 

V]bXYfg& hcb]W]hm U[Ybhg UbX YlW]d]Ybhg WUb U`gc VY 

Uddfcdf]UhY`m UXXYX( 

S**,-T 

 L\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 

cZ h\Y dfYgYbh ]bjYbh]cb WUb VY bch cb`m dfYdUfYX ]bhc 

h\Y UVcjY'XYgWf]VYX dfYdUfUh]cbg Vih U`gc UXXYX hc U ZccX 

cf VYjYfU[Y Zcf igY(  O\Yb UXXYX hc U ZccX cf VYjYfU[Y& 

h\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 aUm 

VY ]bWcfdcfUhYX X]fYWh`m cf hc[Yh\Yf k]h\ jUf]cig 

bihf]Ybh ]b[fYX]Ybhg(  KdYW]Z]WU``m& k\Yb UXXYX hc U ZccX 

cf VYjYfU[Y& h\Y VUWhYf]U` VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 cZ h\Y dfYgYbh ]bjYbh]cb aUm VY aUXY ]bhc 

U Zcfa gi]hUV`Y Zcf YUh]b[& ](Y( U [fUbi`Uf Zcfa& U 

dUfh]Wi`UhY Zcfa& U hUV`Yh& U WUdgi`Y& U dUghY cf h\Y 

`]_Y ig]b[ Wcaacb aYUbg k]h\ Uddfcdf]UhY igY cZ UXX]h]jYg 

igUV`Y Zcf ZccX cf VYjYfU[Y& aUm VY UXXYX hc jUf]cig 

ZccXg& Y([( dfcWYggYX aYUh dfcXiWhg giW\ Ug \Ua UbX 

gUigU[Y& dfcWYggYX gYUZccX dfcXiWhg giW\ Ug Wcc_YX a]bWYX 

Z]g\ $2(4()626% UbX Z]g\ gUigU[Y $*/02<>(%& VfYUX& 

WcbZYWh]cbUfm& VihhYf UbX Xfm a]`_& cf aUm VY UXXYX hc 

VYjYfU[Yg giW\ Ug kUhYf& Zfi]h ^i]WY& a]`_& gcZh Xf]b_g 

UbX hYU Xf]b_g(  L\Y ZccX cf VYjYfU[Y ]bW`iXYg Ub]aU` 

ZYYXg( 



QC*++- 

' +. ' 

S**,.T 

 >ifh\Yf& Ug h\Y ZccX cf VYjYfU[Y& ZYfaYbhYX a]`_ 

ZccX cf VYjYfU[Y UbX ZYfaYbhYX ZccX cf VYjYfU[Y giW\ Ug 

ZYfaYbhYX gcmVYUb a]`_& ZYfaYbhYX Zfi]h ^i]WY UbX 

ZYfaYbhYX jY[YhUV`Y ^i]WY k\]W\ WcbhU]b h\Y VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 cZ h\Y dfYgYbh 

]bjYbh]cb ]b U j]UV`Y ghUhY UfY gi]hUV`m igYX& UbX ]b 

dUfh]Wi`Uf& h\Y ZYfaYbhYX a]`_ ZccX cf VYjYfU[Y ]g 

dfYZYfUV`m igYX(  L\Y ZYfaYbhYX a]`_ ZccX cf VYjYfU[Y aUm 

VY dfcXiWYX ]b UWWcfXUbWY k]h\ U WcbjYbh]cbU` aYh\cX& UbX 

Zcf YlUad`Y& k\Yb ZYfaYbhYX a]`_ ]g dfcXiWYX& h\Y 

VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 cZ h\Y 

dfYgYbh ]bjYbh]cb ]g ]bcWi`UhYX UbX Wi`hifYX ]b U 

ghYf]`]nYX a]`_ aYX]ia U`cbY cf hc[Yh\Yf k]h\ ch\Yf 

a]Wfccf[Ub]gag& UbX h\Y Wi`hifYX dfcXiWh ]g giV^YWhYX hc 

\cac[Yb]nUh]cb hfYUhaYbh hc cVhU]b U ZYfaYbhYX a]`_ VUgY(  

FYlh& U gYdUfUhY`m dfYdUfYX gmfid gc`ih]cb ]g UXXYX UbX 

a]lYX& h\Y a]lhifY ]g \cac[Yb]nYX k]h\ U \cac[Yb]nYf cf 

h\Y `]_Y& UbX U Z`Ujcf ]g Zifh\Yf UXXYX hc aU_Y U Z]bU` 

dfcXiWh(  L\Y ZYfaYbhYX a]`_ ZccX cf VYjYfU[Y h\ig 

cVhU]bYX WUb U`gc VY U dfcXiWh ]b Ubm Zcfa giW\ Ug U 

d`U]b hmdY ZfYY cZ gmfid $gkYYhYbYf%& U gcZh hmdY& U 

Zfi]h Z`Ujcf hmdY& U gc`]X Zcfa cf U `]ei]X Zcfa( 

S**,/T 

 Lc giW\ ZYfaYbhYX a]`_ ZccX cf VYjYfU[Y& cdh]cbU` 

]b[fYX]Ybhg ]bW`iX]b[ gkYYhYbYfg giW\ Ug gmfid& 

Yai`g]Z]Yfg& h\]W_YbYfg $ghUV]`]nYfg% UbX jUf]cig 

j]hUa]bg WUb VY UXXYX(  L\Y Zc``ck]b[ aUm VY UXXYX4 Ug 



QC*++- 

' +/ ' 

h\Y gmfid& gUWW\Uf]XYg giW\ Ug [`iWcgY& giWfcgY& 

ZfiWhcgY& \][\'ZfiWhcgY Wcfb gmfid& [`iWcgY gmfid& 

dU`Uh]bcgY& hfY\U`cgY& `UWhcgY& lm`cgY& 

[U`UWhcc`][cgUWW\Uf]XY $?GK%& lm`cc`][cgUWW\Uf]XY $PGK%& 

UfUV]bclm`cc`][cgUWW\Uf]XY $8PGK%& lm`Ub& UfUV]bclm`Ub& 

UfUV]bcc`][cgUWW\Uf]XY $8GK%& UfUV]bUb& aU`hcgY& \cbYm 

UbX ac`UggYg5 gi[Uf U`Wc\c`g giW\ Ug gcfV]hc`& lm`]hc`& 

Yfmh\f]hc`& `UWh]hc`& dU`Uh]b]h& fYXiWYX gi[Uf gmfid UbX 

fYXiWYX aU`hcgY gmfid5 UbX \][\ ]bhYbg]hm gkYYhYbYfg giW\ 

Ug UgdUfhUaY& h\UiaUh]b& giWfU`cgY& UWYgi`ZUaY C UbX 

ghYj]U5 Yai`g]Z]Yfg giW\ Ug [`mWYf]b ZUhhm UW]X YghYfg& 

dc`m[`mWYf]b ZUhhm UW]X YghYfg& gcfV]hUb ZUhhm UW]X 

YghYfg UbX `YW]h\]b5 UbX h\]W_YbYfg $ghUV]`]nYfg% giW\ Ug 

U[Uf& [Y`Uh]b& WUffU[YYbUb& [iUf [ia& lUbh\UbY [ia& 

dYWh]b& `cWigh VYUb [ia& [Y``Ub [ia& WUfVclmaYh\m` 

WY``i`cgY& gcmVYUb dc`mgUWW\Uf]XY UbX dfcdm`YbY [`mWc` 

U`[]bUhY(  Ab UXX]h]cb& h\Y Zc``ck]b[ aUm VY UXXYX4 

j]hUa]bg giW\ Ug j]hUa]b 8& j]hUa]b 9& j]hUa]b ; UbX 

j]hUa]b =5 a]bYfU`g giW\ Ug WU`W]ia& aU[bYg]ia& n]bW& 

]fcb UbX aUb[UbYgY5 UW]X]Z]Yfg giW\ Ug W]hf]W UW]X& 

`UWh]W UW]X& UWYh]W UW]X& aU`]W UW]X& hUfhUf]W UW]X UbX 

[`iWcb]W UW]X5 a]`_ZUhg giW\ Ug WfYUa& VihhYf UbX gcif 

WfYUa5 Z`Ujcfg VUgYX cb mc[ifh& VYffm& cfUb[Y& ;\]bYgY 

ei]bWY& dYf]``U& W]hfig& Udd`Y& a]bh& [fUdY& Udf]Wch& 

dYUf& WighUfX WfYUa& dYUW\& aY`cb& VUbUbU& hfcd]WU`& 

\YfV& V`UW_ hYU& WcZZYY UbX h\Y `]_Y5 \YfV YlhfUWhg& 

Vfckb gi[Uf YlhfUWhg UbX h\Y `]_Y( 

S**,0T 



QC*++- 

' +0 ' 

 >cf dfcXiWh]cb cZ h\Y ZYfaYbhYX a]`_ ZccX cf 

VYjYfU[Y& a]Wfccf[Ub]gag ch\Yf h\Ub h\Y VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 cZ h\Y dfYgYbh 

]bjYbh]cb WUb U`gc VY igYX ]b WcaV]bUh]cb(  =lUad`Yg cZ 

giW\ a]Wfccf[Ub]gag ]bW`iXY VUWhYf]U VY`cb[]b[ hc h\Y 

[Ybig %(*;6)(*033<9 giW\ Ug %(*;6)(*033<9 *(9,0& 

%(*;6)(*033<9 (*0+67/03<9 $%! (*0+67/03<9%& %(*;6)(*033<9 

73(5;(8<4 $%! 73(5;(8<4%& %(*;6)(*033<9 )<*/5,80 $%! 

)<*/5,80%& %(*;6)(*033<9 .(3305(8<4 $%! .(3305(8<4%& 

%(*;6)(*033<9 (4?36=68<9 $%! (4?36=68<9%& %(*;6)(*033<9 

)8,=09 $%! )8,=09%& %(*;6)(*033<9 8/(4569<9 $%! 

8/(4569<9%& %(*;6)(*033<9 2,-08 $%! 2,-08%& %(*;6)(*033<9 

7(8(*(9,0 $%! 7(8(*(9,0%& %(*;6)(*033<9 *8097(;<9 $%! 

*8097(;<9%& %(*;6)(*033<9 @,(, $%! @,(,%& %(*;6)(*033<9 

/,3=,;0*<9 $%! /,3=,;0*<9%& %(*;6)(*033<9 9(30=(30<9 $%! 

9(30=(30<9%& %(*;6)(*033<9 .(99,80 $%! .(99,80%&

%(*;6)(*033<9 -,84,5;<4 $%! -,84,5;<4%& %(*;6)(*033<9 

8,<;,80 $%! 8,<;,80%& %(*;6)(*033<9 +,3)8<,*20] 

giVgdYW]Yg( )<3.(80*<9 $%! +,3)8<,*200 giVgd( 

)<3.(80*<9%& %(*;6)(*033<9 +,3)8<,*200 giVgdYW]Yg( 

+,3)8<,*200 $%! +,3)8<,*200 giVgd( +,3)8<,*200% UbX 

%(*;6)(*033<9 16/596500 $%! 16/596500%& VUWhYf]U 

VY`cb[]b[ hc h\Y [Ybig &;8,7;6*6**<9 giW\ Ug 

&;8,7;6*6**<9 ;/,8467/03<9& VUWhYf]U VY`cb[]b[ hc h\Y 

[Ybig %(*;6*6**<9 giW\ Ug %(*;6*6**<9 3(*;09 giVgdYW]Yg(

3(*;09 $%(*;6*6**<9 3(*;09 giVgd( 3(*;09%& %(*;6*6**<9 

3(*;09 giVgdYW]Yg( *8,46809 $%(*;6*6**<9 3(*;09 giVgd( 

*8,46809%& VUWhYf]U VY`cb[]b[ hc h\Y [Ybig $5;,86*6**<9



QC*++- 

' +1 ' 

giW\ Ug $5;,86*6**<9 -(,*(309 UbX $5;,86*6**<9 -(,*0<4

$=( ZUYW]ia%& VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "(*033<9

giW\ Ug "(*033<9 9<);0309& UbX mYUghg VY`cb[]b[ hc 

&(**/(864?9,9 [Ybig& '68<3(9768( [Ybig UbX #(5+0+( [Ybig 

giW\ Ug &(**/(864?9,9 *,8,=090(,& '68<3(9768( +,3)8<,*200

UbX #(5+0+( 2,-?8(  Ah ]g dfYZYfUV`Y h\Uh cbY cf acfY 

gY`YWhYX Zfca h\Y [fcid Wcbg]gh]b[ cZ VUWhYf]U VY`cb[]b[ 

hc h\Y [Ybig %(*;6)(*033<9& &;8,7;6*6**<9 UbX %(*;6*6**<9

VY igYX ]b WcaV]bUh]cb k]h\ h\Y VUWhYf]U VY`cb[]b[ hc h\Y 

[Ybig "0-0+6)(*;,80<4 cZ h\Y dfYgYbh ]bjYbh]cb hc dfcXiWY 

ZYfaYbhYX a]`_ ZccX cf VYjYfU[Y VYWUigY U \][\`m d`YUgUbh 

hUghY WUb VY cVhU]bYX& gc h\Uh YUh]b[ cf Xf]b_]b[ ]g 

ZUW]`]hUhYX( 

S**,1T 

 O\Yb h\Y VUWhYf]U VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 cZ h\Y dfYgYbh ]bjYbh]cb ]g igYX& h\Y 

XcgY h\YfYcZ ]g bch ghf]Wh`m `]a]hYX& UbX h\Y gi]hUV`Y 

XcgY h\YfYcZ ]g dfYZYfUV`m +*/ WZi hc +*+- WZi& 

dUfh]Wi`Uf`m dfYZYfUV`m +*2 WZi hc +*+, WZi U XUm ]b hYfag 

cZ h\Y biaVYf cZ j]UV`Y VUWhYf]U( 

=lUad`Yg 

S**,2T 

=lUad`Y +4 KWfYYb]b[ cZ VUWhYf]U VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 \Uj]b[ Ub UV]`]hm hc ih]`]nY lm`Ubg 

]% 9UWhYf]U` ghfU]bg igYX 
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 /- KhfU]bg ]gc`UhYX Zfca \iaUb ZYWYg UbX ]XYbh]Z]YX 

Ug "0-0+6)(*;,80<4 79,<+6*(;,5<3(;<4 kYfY gWfYYb]b[ 

hUf[Yhg( 

S**,3T 

]]% KiVghfUhY 

 Pm`Ub $XYf]jYX Zfca cUh%& UfUV]bclm`Ub $XYf]jYX Zfca 

k\YUh% UbX lm`cc`][c'gUWW\Uf]XY $PGK% ]bXighf]U``m 

dfcXiWYX Vm YbnmaUh]WU``m hfYUh]b[ lm`Ub kYfY igYX Zcf 

UbU`mg]g(  >cf lm`Ub UbX UfUV]bclm`Ub& h\Y fYgi`hg cZ 

YlUa]bUh]cb Vm @HD; X]X bch g\ck h\Y dfYgYbWY cZ 

acbcgUWW\Uf]XY $XUhU ]g bch g\ckb%(  Ab UXX]h]cb& lm`cgY 

UbX UfUV]bcgY k\]W\ UfY Wcbgh]hiYbh acbcgUWW\Uf]XYg cZ 

lm`Ub UbX UfUV]bclm`Ub& fYgdYWh]jY`m& kYfY UbU`mnYX& UbX 

Ug Wcbhfc`g Zcf WcbZ]faUh]cb cZ [fckh\& ghUfW\ k\]W\ ]g U 

hmd]WU` ]bX][Ygh]V`Y dc`mgUWW\Uf]XY UbX [`iWcgY k\]W\ ]g 

U Wcbgh]hiYbh acbcgUWW\Uf]XY cZ ghUfW\& UbX `UWhcgY kYfY 

U`gc UbU`mnYX(  8ZhYf U +# gigdYbg]cb cZ YUW\ giVghfUhY 

kUg dfYdUfYX& lm`Ub& UfUV]bclm`Ub UbX ghUfW\ kYfY 

giV^YWhYX hc UihcW`UjY ghYf]`]nUh]cb& UbX ch\Yf 

giVghfUhYg kYfY giV^YWhYX hc ghYf]`]nUh]cb Vm Z]`hfUh]cb 

ig]b[ U *(,, !a Z]`hYf( 

S**-*T 

]]]% LYgh cb ih]`]nUh]cb dfcdYfh]Yg 

 >cf dfYjYbh]b[ giddfYgg]cb cZ [fckh\ cZ VUWhYf]U XiY 

hc U [fckh\'UggcW]UhYX XYWfYUgY ]b d@& Ub a'HQ aYX]ia 

WcbhU]b]b[ +** aE HAH=K kUg igYX(  L\Y +# giVghfUhY 

gc`ih]cb kUg a]lYX k]h\ Ub YeiU` Uacibh cZ hkc'Zc`X 

WcbWYbhfUhYX a'HQ aYX]ia ghcfYX ibXYf fYZf][YfUh]cb ]b U 
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b]hfc[Yb'Z]``YX Uhacgd\YfY ibh]` igY& UbX h\Y a]lhifY kUg 

igYX Zcf U Wi`hifY hYgh $Z]bU` WcbWYbhfUh]cb4 *(/#%( 

 L\Y ZfcnYb VUWhYf]U` `]ei]X kUg ]bcWi`UhYX ]b U 

acX]Z]YX ?8E U[Uf& UbX h\Yb Wi`hifYX Zcf , hc - XUmg& UbX 

h\Y h\ig'cVhU]bYX Wc`cb]Yg kYfY giVWi`hifYX ]b U acX]Z]YX 

?8E `]ei]X aYX]ia WcbhU]b]b[ +# [`iWcgY)`UWhcgY(  Ab h\Y 

giVWi`hifY& WUfY kUg hU_Yb gc Ug hc gWfUdY U `Uf[Y biaVYf 

cZ Wc`cb]Yg(  KhUh]cbUfm Wi`hif]b[ kUg dYfZcfaYX 

cjYfb][\h Uh -1";& UbX bYlh acfb]b[& h\Y VUWhYf]U` `]ei]X 

]b Ub Uacibh cZ /# kUg giVWi`hifYX U[U]b ]b U ZfYg\ cbY 

cZ h\Y gUaY aYX]ia(  L\Y VUWhYf]U` `]ei]X kUg Wi`hifYX 

Zcf UVcih 0 hc 3 \cifg ibh]` fYUW\]b[ h\Y `c[Uf]h\a]W 

[fckh\ d\UgY& UbX h\Y hifV]X]hm kUg h\Yb aYUgifYX(  +** 

!` cZ h\Y Wi`hifY gc`ih]cb kUg WYbhf]Zi[YX& h\Y 

gidYfbUhUbh kUg fYacjYX& UbX U WUfVc\mXfUhY gcifWY'ZfYY 

a'HQ aYX]ia kUg h\Yb UXXYX hc dfcj]XY Ub G<0** cZ *(, hc 

gigdYbX dY``Yhg(  +32 !` cZ YUW\ aYX]ia kUg X]gdYbgYX hc 

U 30'kY`` d`UhY& , !` cZ h\Y VUWhYf]U` `]ei]X kUg UXXYX& 

h\Yb /* !` cZ a]bYfU` c]` kUg cjYf`U]X& UbX h\Y VUWhYf]U 

kYfY Wi`hifYX Uh -1"; ]b U a]Wfcd`UhY fYUXYf HckYfOUjY 

-.* $9AGL=; ;c(& DhX(%( 

 L\Y hifV]X]hm kUg aYUgifYX YjYfm -* a]bihYg& UbX h\Y 

hifV]X]hm kUg acb]hcfYX Zcf 0* \cifg UZhYf h\Y ghUfh cZ 

Wi`hif]b[(  L\Y UVcjY'XYgWf]VYX Wi`hif]b[ cdYfUh]cbg kYfY 

U`` WUff]YX cih ]b Ub UbUYfcV]W [`cjY Vcl(  8ZhYf 0* 

\cifg& U dcfh]cb cZ h\Y Wi`hifY gc`ih]cb kUg hU_Yb& 

XYdfchY]b]nYX& UbX h\Yb giV^YWhYX hc @HD; hc aYUgifY h\Y 

Uacibh cZ g\cfh'W\U]b ZUhhm UW]Xg dfcXiWYX(  O\Yb U `Uf[Y 
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Uacibh cZ ]bgc`iV`Y dUfh]W`Yg kYfY dfYgYbh ]b Ub a'HQ 

aYX]ia WcbhU]b]b[ lm`Ub& h\Y ih]`]nUh]cb dfcdYfh]Yg kYfY 

XYhYfa]bYX VUgYX cb Yl]ghYbWY cf bcb'Yl]ghYbWY cZ 

dfcXiWh]cb cZ g\cfh'W\U]b ZUhhm UW]Xg VYWUigY ]h kUg 

]adcgg]V`Y hc WcbZ]fa [fckh\ cZ VUWhYf]U` WY``g cb`m Vm 

h\Y aYUgifYaYbh cZ hifV]X]hm(  L\Y g\cfh'W\U]b ZUhhm 

UW]Xg ]b h\Y Wi`hifY gidYfbUhUbh UZhYf Wi`hif]b[ Zcf 0* 

\cifg kYfY aYUgifYX Vm @HD; hc WcbZ]fa h\Uh h\Y hchU` 

Uacibh cZ `UWh]W UW]X& UWYh]W UW]X UbX Zcfa]W UW]X 

dfcXiWYX kUg +* aE cf acfY(  LUV`Y + g\ckg h\Y biaVYf cZ 

ghfU]bg k\]W\ kYfY WUdUV`Y cZ ih]`]n]b[ YUW\ cZ jUf]cig 

giVghfUhYg( 

S**-+T 

SLUV`Y +T 

@UKBM .PBCJMNTUKBM @9< @UKNQF .PBCJMNQF <RBPDI 4KSDNQF 6BDRNQF 

8SLCFP NG SRJKJVJMH 

QRPBJMQ 
%* %* )' '- '* &, )% )' 

8SLCFP NG MNM#

SRJKJVJMH QRPBJMQ 
'+ '+ $ %( %+ &) & $ 

S**-,T 

 8 WUdUW]hm hc ih]`]nY lm`cc`][cgUWW\Uf]XYg kUg g\ckb 

]b U`` VUWhYf]U` ghfU]bg cZ "! 79,<+6*(;,5<3(;<4& 

\ckYjYf& U WUdUW]hm hc ih]`]nY lm`Ubg \Uj]b[ U `cb[Yf 

W\U]b jUf]YX Uacb[ VUWhYf]U` ghfU]bg(  +0 KhfU]bg k\]W\ 

\UX ih]`]nYX lm`Ub UbX UfUV]bclm`Ub kYfY gWfYYbYX Ug 

VUWhYf]U VY`cb[]b[ hc h\Y [Ybig "0-0+6)(*;,80<4 \Uj]b[ Ub 

UV]`]hm hc ih]`]nY lm`Ubg( 

S**--T 
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 L\Y VUWhYf]U` ghfU]bg VY`cb[]b[ hc h\Y [Ybig 

"0-0+6)(*;,80<4 \Uj]b[ Ub UV]`]hm hc ih]`]nY lm`Ubg kYfY 

Wi`hifYX ]b U `]ei]X aYX]ia k]h\ lm`Ub Ug h\Y cb`m 

WUfVc\mXfUhY gcifWY& UbX h\Y c`][cgUWW\Uf]XYg ]b h\Y 

Wi`hifY gidYfbUhUbh ]b h\Y YUf`]Yf `c[Uf]h\a]W [fckh\ 

d\UgY kYfY UbU`mnYX Vm @HD;(  L\Y fYgi`h g\ckYX h\Uh 

lm`cgY UbX lm`cc`][cgUWW\Uf]XYg \UX VYYb dfcXiWYX(  L\]g 

fYjYU`YX h\Uh h\Y dfYgYbh VUWhYf]U \UX UWh]j]hm cZ 

W`YUj]b[ h\Y lm`cgY VUW_VcbY ]bhc lm`cgY UbX 

lm`cc`][cgUWW\Uf]XYg(  >][ifY + g\ckg& Ug U hmd]WU` 

YlUad`Y& h\Y fYgi`hg cZ UbU`mg]g ig]b[ QAL++*/1 ghfU]b 

k\]W\ ]g cbY h\Y +0 ghfU]bg(  KmaVc`g P+ hc P0 ]b >][ifY 

+ XYbchY lm`cgY UbX lm`cc`][cgUWW\Uf]XYg \Uj]b[ 

WcffYgdcbX]b[ biaVYfg cZ lm`cgY VUW_VcbYg& UbX ]h WUb VY 

gYYb h\Uh lm`cgY UbX lm`cc`][cgUWW\Uf]XYg k\]W\ \UX bch 

VYYb dfYgYbh ]b h\Y aYX]ia kYfY dfcXiWYX Vm Wi`hif]b[ 

QAL++*/1 ghfU]b( 

S**-.T 

=lUad`Y ,4 HfcdYfh]Yg cZ g]l ghfU]bg cZ QAL++*,1& 

QAL++*//& QAL++*/1& QAL++3/,& QAL++3/. UbX QAL+,323 

 L\Y ih]`]nUh]cb dfcdYfh]Yg cZ h\Y g]l ghfU]bg cZ 

QAL++*,1& QAL++*//& QAL++*/1& QAL++3/,& QAL++3/. UbX 

QAL+,323 gY`YWhYX Zfca h\Y UVcjY +0 ghfU]bg \Uj]b[ Ub 

UV]`]hm hc ih]`]nY lm`Ubg UfY g\ckb VY`ck(  >cf h\Y h\fYY 

VUWhYf]U` ghfU]bg cZ QAL++*,1& QAL++*/1 UbX QAL++3/.& ]h 

kUg dcgg]V`Y hc WcbZ]fa h\Y ghUfW\'ih]`]nUh]cb dfcdYfh]Yg 

Ug kY`` Ug h\Y lm`Ub'ih]`]nUh]cb dfcdYfh]Yg $LUV`Y ,%( 

S**-/T



QC*++- 

' ,, ' 

SLUV`Y ,T 

!R
U
O
F

QR
PB

JM
"

S
RJ

KJ
VB

RJ
N
M

O
PN

O
FP

RJ
FQ

GN
S
M
E

M
N
M
#

S
RJ

KJ
VB

RJ
N
M

O
PN

O
FP

RJ
FQ



QC*++- 

' ,- ' 

S**-0T 

=lUad`Y -4 ?Ybca]W UbU`mg]g 

 ?Ybca]W <F8 kUg YlhfUWhYX Zfca h\Y VUWhYf]U` WY``g& 

UbX U XfUZh [YbcaY kUg XYhYfa]bYX ig]b[ U bYlh'[YbYfUh]cb 

gYeiYbWYf E]gYe $A``ia]bU& AbW(%(  L\Y [YbY fY[]cb kUg 

dfYX]WhYX& UbX h\Yb h\Y WUfVc\mXfUhY'UWh]jY YbnmaY [YbY 

XUhUVUgY XV;8F kUg Wcbgi`hYX Zcf U`` Ua]bc UW]X gYeiYbWYg 

hc YlhfUWh WUfVc\mXfUhY'UWh]jY YbnmaY [YbYg(  L\Y fYgi`h 

cZ gYUfW\]b[ Zcf [YbYg ]XYbh]WU` ]b WUdUW]hm hc ih]`]nY 

lm`Ubg UbX X]ghf]Vih]cb g\ckYX h\Uh U`` cZ h\Y ghfU]bg 

\Uj]b[ YbXc'+&.'VYhU'lm`UbUgY 8 [YbY $lmb8% VY`cb[]b[ hc 

?@+* kYfY WUdUV`Y cZ ih]`]n]b[ lm`Ubg(  8bm cZ h\Y 

ghfU]bg k\]W\ Xc bch \UjY h\]g [YbY kUg bch WUdUV`Y cZ 

ih]`]n]b[ lm`Ubg( 

S**-1T 

=lUad`Y .4 HfcdYfh]Yg cZ QAL++*/1 

 >cf QAL++*/1& UW]X)V]`Y UW]X fYg]ghUbWY& Yl\Uigh]jY 

gYUfW\]b[ Zcf dUh\c[Yb]W ZUWhcfg UbX XYhYWh]cb cZ U 

`mgc[Yb]W d\U[Y ]b h\Y [YbcaY kYfY YjU`iUhYX( 

+% 8W]X)V]`Y UW]X fYg]ghUbWY 

 ]% 8fh]Z]W]U` ^i]WY Wcadcg]h]cb 

 68fh]Z]W]U` [Ughf]W ^i]WY Wcadcg]h]cb $d@ -(0%7 

  HYdg]b .* a[)D 

  HfchYcgY dYdhcbY / [)D 

  ?Ughf]W aiW]b +(/ [)D 

  FU;` / [)D 

  FU@;G- - [)D 

  C@,HG. + [)D 
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  -(0 F @;` UX^igh]b[ d@ hc -(0 

 68fh]Z]W]U` ]bhYgh]bU` ^i]WY7 

  FU;` / [)D 

  C;` + [)D 

  FU@;G- - [)D 

  - E FU,;G- UX^igh]b[ d@ hc 2(* 

S**-2T 

 ]]% *(+ a` cZ U VUWhYf]U` `]ei]X Wi`hifYX cjYfb][\h 

]b Ub a?8E `]ei]X aYX]ia WcbhU]b]b[ +# [`iWcgY)`UWhcgY 

kUg UXXYX hc , a` cZ Ufh]Z]W]U` [Ughf]W ^i]WY& UbX h\Y 

a]lhifY kUg ]bWiVUhYX Uh -1"; Zcf + \cif(  L\YfYUZhYf& 

/(/ a` cZ Ufh]Z]W]U` ]bhYgh]bU` ^i]WY UbX *(/ a` cZ +0# 

V]`Y UW]X kYfY UXXYX& UbX h\Y a]lhifY kUg `YZh hc ghUbX 

Uh -1"; Zcf + \cif(  9YZcfY UbX UZhYf UW]X hfYUhaYbh UbX 

UZhYf V]`Y UW]X hfYUhaYbh& h\Y VUWhYf]U` `]ei]X kUg 

Wc``YWhYX& UbX X]`ihYX k]h\ d\mg]c`c[]WU` gU`]bY& /* !` 

cZ h\Y X]`ihYX `]ei]X kUg h\Yb Udd`]YX hc Ub a?8E U[Uf& 

UbX ;>M kUg aYUgifYX(  L\Y fYgi`h g\ckYX h\Uh h\Y 

j]UV]`]hm fUhY kUg UVcih *(+# YjYb UZhYf V]`Y UW]X 

hfYUhaYbh $>][ifY ,%(  K]bWY ;>M cZ VUWhYf]U k]h\cih 

fYg]ghUbWY UZhYf YUW\ cZ h\Y hfYUhaYbhg kUg YeiU` hc cf 

`Ygg h\Ub h\Y XYhYWh]cb `ckYf `]a]h& QAL++*/1 kUg g\ckb 

hc \UjY fY`Uh]jY`m \][\ UW]X)V]`Y UW]X fYg]ghUbWY( 

S**-3T 

,% =l\Uigh]jY gYUfW\]b[ Zcf dUh\c[Yb]W ZUWhcfg 

 <fUZh [YbcaY ]bZcfaUh]cb kUg ]bdih ]b h\Y H8LJA; 

gYfjYf $\hhdg4))kkk(dUhf]WVfW(cf[)% $OUhhUa Yh U`(& 

,*+1%& UbX Yl]ghYbWY cf bcb'Yl]ghYbWY cZ [YbYg \Uj]b[ 
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\][\ \cac`c[m k]h\ gYeiYbWYg ]b h\Y N]fi`YbWY >UWhcf 

XUhUVUgY kUg YlUa]bYX(  8g U fYgi`h& U dUh\c[Yb]W ZUWhcf 

[YbY kUg bch XYhYWhYX( 

S**.*T 

-% <YhYWh]cb cZ `mgc[Yb]W d\U[Yg ]b [YbcaY 

 >cf [YbcaY ]bZcfaUh]cb cZ VUWhYf]U` ghfU]bg& Ub 

UhhYadh kUg aUXY hc XYhYWh `mgc[Yb]W d\U[Yg fY[]ghYfYX ]b 

h\Y d\U[Y XUhUVUgY ig]b[ h\Y H@8KL=J gYfjYf 

$\hhd4))d\UghYf(WU)% $8fbXh Yh U`(& ,*+0%(  8g U fYgi`h& 

U `mgc[Yb]W d\U[Y kUg bch XYhYWhYX( 
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Claims 

[Claim 1] 

 Bacteria belonging to the genus Bifidobacterium

having a xylanase gene on a genome, wherein the xylanase 

gene is a polynucleotide consisting of a nucleotide 

sequence set forth as SEQ ID NO:1, or a polynucleotide 

having an identity of 98% or more with the nucleotide 

sequence and encoding a protein having xylanase activity, 

and wherein the bacteria have an ability to utilize 

xylanase and are a genetically modified species. 

[Claim 2] 

 The bacteria belonging to the genus Bifidobacterium

according to claim 1, wherein the xylans are xylan and 

arabinoxylan. 

[Claim 3] 

 The bacteria belonging to the genus Bifidobacterium

according to claim 1 or 2, which has an ability to 

utilize starch. 

[Claim 4] 

 The bacteria belonging to the genus Bifidobacterium

according to any one of claims 1 to 3, wherein the

bacteria belonging to the genus Bifidobacterium is 

classified as Bifidobacterium pseudocatenulatum.

[Claim 5] 

 A food or beverage comprising the bacteria belonging 

to the genus Bifidobacterium according to any one of 

claims 1 to 4. 
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[Claim 6] 

 The food or beverage according to claim 5, which is 

a fermented milk or beverage. 


