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Aa XiXel fgTgX[XeX Tal T'bhag bY j[XTg \f eT\fXW'g[XeX\f
VbafiWXeTU_dgXeXfgia g[X dhXfg\ba bY \gf fh\gTU\ \gl Ybe hfX \a
UeXTW(TMNaZ) Ag\ ZXaXeT__éXVbZa\mXgrg Y_bhefreb” W\YYXeXag
MaWf bY j[XTg Wbabg TAX XdhT__[ZbbWUeXTW)DbTiXf "TWX \a
XkTVg_Ig[X TeaXjTI TaWhaWXeg[X fT"X VbaW\g\baf'Uhg Yeb"
WYY XeXaaWf bY Y_bhe)\__ iTel \a AmX'f[TcX' gXkgheXVb_beTaw
Y_Tibe) DWXj\fX' \a W\YYXeXeagegfbY g[X Vbhagel' W\YYXeXdbT_(
\g\X bY Y_bh&eXcebWhVXWeb" g[X fT"X iTe\Xgl bY j[XTg) O\g[
fhV[ iTe\Tg\ba \a g[X UeXTW( TMazZ dhT_\g\XfbY Y_bheNhXgb W\Y(
Y XeXadre\Xg\Xf TaWgb W\YYXeX"gaW\g\babY cebWhVg\balg \f \*(
cbegTagTaWbY "hV[ iT_hX Ybe XTV[fgTgXgb ~abj g[X dhT_\gl bY
Y_bheebWhVXWaWgb \aiXfg\ZTgX Xg[bWf Ybe TMazZ ZbbWUeXTW
Yeb® \g)

Fb jber [T 5SXXaeXchegXWa UeXTW(TMaZYeb' Olb\az
Y_bhekKiXa g[bhZ[ g[XeX[T) UXXab'X Vb'c_T\ag TUbhgg[X" Yeb’
g\'X gbg\'X) B UXXarawWaf abj g[X Vhfgb®™ bY 'Tal Olb\az
[bhfX\iXf  gb hfX Y_bhe\ccXW \a Yeb™ bhgfiWXg[X fgTgX) ;ba(
fh'cg\ba bY[b'X(Zebja cebWhVgiXeX g[XfX TeXbY ZbbWdhT \gl
flbh_W UX fhccbegXWgb XaVbheTzZX bVT cebWhVg\baTaWgb UXaXY\g
Ubg[ g[X [b’X cebWhVX&aWVbafh™Xe Ul _bjXe ce\VXfWhXgb X_\*(
\aTg\ba bY f\cc\az Vbfgf)

KgTg\fg\Vfilbj g[TgOlb\aZz cebWhVXfhV[ ‘beX jXTg g[Ta
\f aXVXffTel gbfhcc_| g[X fgTgX¥\g[ Y_bhe)L[X ceX \\aTel Y\ZheXf
Ybe,4-2 $,%# Z\iX Olb\aZ  Tj[XTg TVeXTZXY--1'+++ TVeXiTaw
T cebWhVg\babY /'n,-+++  UhfIX_f bY j[XTg' Ta TiXeTZXbY ,4)0
Uhf[X_f cXeTVeX) L[X M) K) ;Xafhf :heXTh $-% Xfg\"'TgX g[X cbc(
h_Tg\baba BTahTel' ,4-3' Tg-/2'+++) \aVXg[X TiXeTZXVbafth'c(
g\ba bY j[XTg cXe VTc\gT Ybeg[X Ma\gXWKgTgXf\a ,4-1 jT /).
UhfIX_f $L% \g\ eXTW\_FXXag[Tg'j\g[ T cebWhVg\bdY //,-'+++
Uhf[X_f bYj[XTg TaWT cbch_Tg\babY-/2'+++ Olb\aZz eT\fXf Ybhe

IL[X g_XheXfIN cTeXag[XfXf VbeeXfchaWSO NTMCFQFEeXYXeXaVANEFQ 3JSFQBSTQF
\gXeg! BS SIF FNE OGSIJR [h__Xggr)
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g\'Xf g[X T'bhg bY j[XTg eXdh\eXWrbe\gf bja Vbafh'cg\ba) 5H
\f' g[Xa' bY \agXeXfgraw\'cbegTaVX gb g[X fgTgXgb \aiXfg\ZTgXg[X
hfX bY Olb\aZz  Y_bhefla UeXTW( TMaZ TaWgb WXgXe \aX[Xg[Xe
glX [\Z[ T_g\ghweexfXagfaxj YTVgbefa UTMaz)

@AKLGJQ 9F< DAL=J9LMJ=

;baf\WXeTU_XTgXe\T_j\V[ WXT_fig[ Y_bhereb’ T cTeg\Vh_Te
XVg\ba[Tf UXXachU_M[XW'Yeb™ g\'X gbg\’X' Ul XkcXe\'Xag fgT(
g\baf) L[XfX Uh__Xg\afeXT_\"X\a baX eXfcXVgia g[Tg g[XI] WXT_
[ fb'X cebU_X'f VbaaXVgXWg[ g[X TMaZ bYZbbWUeXTWeb
iXTg eT\fXWj\gla g[X fgTgX) Aa E\ffohe\ $." /%' AaW\TaT$0%'
TaW9e\mbaT $1' 2%\gjTf g[X cebU_X bY(TMNaz fTg\fYTVgbelUeXTW
Yeb® fbYgj[XTg Y_bhe) Aa#GagTe\b$3%' g[X dhXfg\ba bY U_XaW\az
[TeW jXfgXea j[XTg J\g[ g[X jXT*"Xe GagTe\bjXTgf jTf ghW\XW)
Aa O\fVbafla $4%#8eXTWreb™ [b'X(Zebja j[XTg jTf Vb'cTeXwW
[ 9[Tg TWX Yeb™ g[XfT'X iTe\Xgl UhgZebja \a Tabg[Xe fgTgX)
Aa AWT[b $,+% g[X UeXTW( TMazZ dhT_\g\XfbY Wel(_TaW\g[ \ee\(
ZTgXWXTg' Ubg[ Zebja \a g[X fgTgXjXeX Vb'cTeXW) __ \ab\f$AA%
chU_MXWT#Uh__Xdgf&v/[ VbagTafT ZXaXeTW\fVhff\ba ba g[X fhU(
IXVgbY UeXTW('TMazZ) EbagTaT $,-% chU_MXWT Uh__Xg\§\V[
WXT_[  gX XYYX\WY iTe\bh)f T\ab Vb cbhaWf ba UTMazZ dhT_\gl
TaWg[W#eXYYXwyg TZ\aZ ba Y_bhe) L[X CTafTf KgTgxX9Ze\Vh_gheT_
b XZX$,.' ' ,0% Tawg[X Ma\iXef\gl bY ElaaXfbgT $,1' ,2' 3
A+ w5 A X Tf g[X M) K) <XcTeg Xag bY 9Ze\Vh_gheX$--'-.!

- -0" -1%' [TiX VTee\XWa XkgXafiX \aiXfg\ZTg\baf ba j[XTg'
Y_bheTaWUTMaz gXfgf)

NXel _\gg_jge” [Tf UXXawWbaXba Olb\aZ |j[XTg) @bjXiXe'
fo'X fTc_Xf Yeb™ g[X XkcXe\'Xag fgTg\baf Tg K[Xe\WTa Taw
9eV[Xe' OlbN\az' XeX hfXWla T iTe\XgT_gXfgUl K[b__XaUXezZXe
TaWw;_TeN $-+%) O\g[ baX XkVXcg\bay[XfX eXfh_gfTeXabg TiT\ (
TU_XTT g[XlI jXeX \aV_hWXVWd g[X ZXaXeTTiXeTZXbY eXfh_gfYeb
gIX fT'X iTe\Xgl \a T_ fgTgXf) ETedh\f j[XTg' T iTe\Xgl bY [TeW
eXWice\aZ j[XTg' |Tf eXcbegXViXVg\baT__IYeb™ gjX_iX jXfgXea
XkcXe\'Xag fgTg\baf Taw g[X eXfh_gfjXeX Tf Yb__ bjf5 KT c_Xf
Zebja Tg9eV[Xe g[X IXTef ,4,2(-) \aV_hiiX' [TW Ta TiXeTZX)bY
J)- cXeVXagvehWxebgX\aj\V[ \f T _\gg_XX_bj g[X ZXaXeTTiXe(
TZX' ,0),2 cXe VXag'Ybeg[\f iTe\Xgl) L[XfX fTc_Xf NX_WXWa
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TiXeTZXbY 2+)0 cXeVXadgeT\Z[g Y_bhe)L[\f \f iXel f \Z[g_| TUbiX
g[Tg bY g[X TiXeTZXNX_W'2+). cXe VXag'Yeb™ T_ fgTg\baf) L[X
jTgXe TUfbecg\babY 1,)/ cXe VXagYbeg[XfX fT'c_Xf jTf TUbiX g[X
TiXeTZX1+), cXe VXagYeb™ T__bY g[X fgTg\baf' TaWjTf XkVXXWXW
Ul ba_ | baX fgTg\ba) L[X TiXeTZX_bTYib_hX bY --1/ VV)Vbe(
eXcbaWf gbg[X ZXaXeTTiXeTZXbY--1+ VV)>eb" g[\f \aYbe Tg\ba

\f \f XXag[Tg ETedh\f j[XTg Zebja \a Olb\aZ Vb'cTeXf YTibe(
TU_I\a dhT_\gl gb g[Tg Yeb" bg[Xe fXVg\baf bY g[X OXfg)

KL9L=E=FL G> HJG:D=E

L[X checbfX bY g[X jbe™ eXcbegXWa g[X Yb__bj\aZ cTZXf jTf
gb WXgXe\aXg[X dhT_\glbY Olb\aZz [TeW TaWfbYgj[XTg Y_bhef
g[X "Xg[bWf bY [TaW_\aZ'TaWg[X cebcbeg\ba) \a eXV\cXfi\V[ j\__
\aftheX g[X UXfgcbfi\U_X eXfh_gf6Tawgb WXgXe\aX[Xg[Xe UTMazZ
UeXTWI'g g[\f T_g\ghW$%$2'004 YXXg%Xdh\eXf T _bazXeg\'’X be T
[\Z[Xe gX'cXeTgheXbe Ubg[ g\gTaTgg[X _bjXe T_g\ghWXa j\V[
bg[Xe XkcXe\'XagT_UTMaZ _TUbeTgbe\XTiX UXXa bVTgXWPf [Xg
ba_| [TeWj[XTg Y_bhéTf UXXaXkcXe\’XagXWhcba)

E=L@G< G> gqHJG;=<MJ=

T SZWMX"%L[X Xdh\c'Xag hfXW\aV_hWXW ;XaVb UT_TaVvX
Yb jX\zZDaz' fT__ g\a UbkXfla jA\V[ Y_bhgTf JX\Z[XW' VebV")(
Xel \k\az Ubj_f VT _\UeTgXXKcTaf\ba ghUXf cXW\T_UeXTWTaf'
_\WWXg[bfX hfXW\a g[X EbagTaT UTMaZ TUbeTgbelb-2%'Ta X_XVge\V
cebbY\aZVTU\aXgTaWTa X_XVgehiXa) 9YgXeg[X cebU_Xf jXeX
jbe™XW bhg fTg\fYTVgbe\ \g[ g[\f _TUbeTgbeKdh\c'Xag g[XI jXeX
g[Xa VTee\XWBhg haWXeTf aXTe_|[b’X VbaW\g\bafTf cbfiU_X gb
gXfgg[X ceTVg\WTU\_\glY g[X eXV\cXTaWg[X “Xg[bW bY cebVXWheX)

?Y™ O\SKE]JON% K\aVXg[X dhT_\gl bY Y_bhereb™ UhgbaX V_Tf
bY j[XTg Vbh_WJXVbaf\WXeXWgT g\'X' g[Xj[XTg [Ti\aZ g[X _TeZ(
Xfg TVeXTZXa Olb\azZ' [TeW eXWce\az j[XTg' jTf fX_XVgXWbe
XkcXe\'XagTg\ba) L[X UeTaWfbY Y_bhenfXWjXeX5 !O[XTg_Taw!
Yeb' H_TggXbhagl' !<\T'baWw <! TaW !:Xfg(Ghg(OXfg! Yeb
K[Xe\WTa ;bhagl’ !OIb™T" “TWX Yeb' Ta \ee\ZTgXWr@edh\f'
j[XTg Yeb' >eX’bag ;bhagl’ TaW ICTIVXX'! ‘TWX Yeb" [TeW
fce\aZ j[XTg bY g[X ETedh\f iTe\Xgl' Yeb® Ba[afba ;bhagl)
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DTeT\X gTcjTgXe jTf hfXW\a T bhagf Tf \aW\VTgXWl T ceX(
WXgXe\aTg\baY g[X TUfbecg\babY g[X Y_bhe) >_X\fV[ Taa#f Vb'(
ceXfIXWIXTfg jTf hfXW'bUgT\aXWeXIf[ j[Xa aXXWXW)bXeWT_
fT_gTaWfhZTe jXeX hfXW) ;e\fvb fXeiXWTf flbegXa\az)

<=6L=JEAF'9# #AGFIGF >DGMJK

2 3LIY\AZASYX% L[X cXeVXagTZXY jTgXe eXdh\eXWgb "TAX
T fg\YYWbhZ[ Yeb™ T WXY\a\gkTag\gl bY Y_bhéf VT__ XgX TUfbec(
g\ba chjXe) L[X TUfbecg\bachjXe bY XTV[Y_bherfXWTf WXgXe(
\aXW Yeb™ g\'X gbg\"X Ul g[X "Xg[bW hfXW\a g[X EbagTaT ?eT\a
AafcXVg\baDTUbeTgbel $-%j\V[ \f Tf Yb__bjf5

H_TVX0 ZeTf bYY_bhéa T Vhc TaWTWVjTgXe Yeb
T UheXggX)Kg\e TaWjbe™ j\g[ [XTil fcTgh_T hag\ g[X
WhbhZ[ ]hfg UXZ\af gbZXgfg\V"l j[Xa ceXffXW_\Z[g_l\a g[X
[Taw) L[X VhU\WVXag\'XgXefbY jTgXe hfXW g\"Xf Ybhe
XdhT_fg[X cXe VXadbY TUfbecg\ba)

L[X Yb__bj\az gTU_X[bjf g[X jTgXe TUfbecg\ba bY iTe\bhf
Y_bhethfXW)

L9:D= A
9:KGJHLAGF HGO=J G> OQGEAF? >DGMJK
> bhe HXeVXagTZBUfbecg\ba
:Xfg(Ghg( OXfg )) ) 12
\TbaW < ))))) 10
CTIVXX 11
O[XTg_TawdbIT_ +E
Olb°’T 2+

5 GOM KXN6\b  9V_"OXUL[X bYYWATXg[bW jTf hfXW Ybe
g[X WXgXe\aTg\babY jXg TaWWel Z_hgXa) 9 fh™ Tel bY g[X eX(
fh_gf bUgT\aXWa bhe jbe” TccXTef\a g[X Yb__bj\azgTU_X5
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L9:D= AA
H=J;i=FL9?= O=L 9F< <JQ ?DML=F AF OQGEAF? >DGMJK

C\aw by gFb by HXeVXag HXeVXag HXeVXag HXeVXag
> bhe 5 LXfgf  #iNXg_hg#a NTe\Tg\baS<el ?_hgta NTe\Tg\ba
C

OlbeaT )) &&f 0 3)01 Wi )1 )3
O[XTg_Taw)))) 1 2. +&, )32 )
:Xfg(Ghg(OXfg) / 4),- )+ )3 )
<\T'baW < ))) 5 0 1+)0- N+ )1 &*
CTIVXX))))) 5 / )1+ 0)- )0+ )

>eb™ T__TiT\_TU_XbheVXf\gjTf YbhaWg[Tg g[X Wel Z_hgXa

Yeb® [TeW|j[XTg Y_bhefeTazXfYeb" AA)Ogb,)0 cXeVXag) S5MTa
UXfXXa Yeb™ g[X TUbiX gTU_X[Tg g[X Wel Z_hgXar\ZheXfYbe Olb(
\aZ Y_bhefYT_j\gla g[\f eTazX) 9 [\Z[ Wel(Z_hgXa'\ZheXf \a(
WA\VTgliXbY eTc\Wel\aZ Uhg\f abg XffXag\T_Ybeg[X "TMNaZ bY ZbbW
UeXTWY T__bg[Xe cebcXeg\XfbY g[X Y_bhereXjTg g[Xl f[Vh_WUX)

*% 5\_NO AW OSX%L[X V[X\WT_ WXgXe\aTg\babfg Vb'(
‘ba_| hfXWTf Ta \aW\VTg\babY g[X fgeXazZg[bY T Y_bhéf g[Tg bY
WhWXcebgX\a) 9g CTafTf KgTgX9Ze\Vh_gheT ;b XZX'Olb\az
Y_bheZTiX g[X Yb__bj\az eXfh_gf5

Lo:b= 111
JM<=  HJGL=AF AF OQGEAF? >DGMJK

)9iXeTZX HXe ;Xag

> bhe HebgX\a
:Xfg(Ghg(OXfg )) ) )+
O[XTg_Taw))))) )1+
Olb'T )10
<\T'baW < -2+
CTIVXX -)2p

L[X TiXeTzXVehWXebgX\a\a [TeW eXWce\aZ j[XTg \f ,.)12'
TaW\a fgeT\Z[g Y_bheYeb™ g[\f j[XTg \f =0)4 $-1%) LM gTU_X
flbjf  g[Tg Olb\az Y_bhefWb abg iTel Yeb™ g[X TiXeTzZX bY
fgeT\Z[g Y_bhecebgX\aTf "hV[ Tf - cXeVXada Tal VTfX)
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AVYYZYWSYXYP ; XQ\ONSOXMN%[X cebcXe cebcbeg\ba bY T \a(
ZeXW\XaghXXWXgb UXWXgXe\aXWaWT_fb g[X jTI \a jAV[ g[XI
floh_W UX Vb U\aXW TaW[TaW_XWjb fXVheXg[X UXfgcebWhVg) 9
gXagTg\iXeXV\cXjTf V[bfXa Tf T jbeMaz UTAf TaW XkcXe\ Xagf
XeX "TWX' hf\aZ baX \aZeXW\Xadf g[X iTe\TU_Xhag\ g[X cebcXe
dhTag\gl bY XTV[ jTf WXgXe\axXW)of fbba Tf g[X eXV\cXZ\i\aZ
UXfgeXfh_gfjTf bUgT\aXWXg[bWf bY [Taw_\aZTaW VbaW\g\bafbY
XkcXe\'XagTg\bajXeX iTe\XWfb g[Tg T fhcXe\be “Xg[bW TaW bc(
g\’h®  VbaW\g\bafVbh_WUX WXgXe\aXW)9_ _ XkcXe\'XagT_ jbe”
jTf. WbaX\g[ f\laZ_X_bTiXf)

& FKrO\%AaVeXTfXa g[X cXeVXagTZY jTgXe hfXW\aVeXTfXW
Ubg[ g[X jX\Z[g TaWib_h'X bY g[X _bTYTaW\'cebiXW g[X gXkgheX
TaWf[TcX bY g[X _bTiXf hc gb T VXegT\ab\ag) DYY hV[ |jTgXe
VThEXWT _bTYgb UXJTgba gbc TaW TWX T W\fVb_beXWeXTATgg[X
AWXf) Fb [TeWTaWYTfgeh_X/TaUXZ\iXa Ybeg[X T'bhag bYjTgXe
gbUXhfXW) Ag'TI UXW\YYXeX#heXTV[aXj fTV” bY Y_bhefb g[Tg
T ge\T_ UTMaz j\g[ XTV[aXj _bg\f aXVXffTel) =abhz[ f[bh_W UX
TWWXdgb “TAX T fbYg WbhZ[ j\glbhg UX\azfg\vAl) L[ Tbhag
hfhT__I YX_UXgjXXal0 TaW2+ cXe VXadoY g[X jX\Z[g bY Y_bhénfXW)

2. HOKJM%L[X IXTfg hfXW\a T__VTIXfJTf > X\UV[ Taa#f /5%
ceXfiXWIXTfg) 9 VTAXX\Z[XW Yeb™ ,.)0 gb,/ ZeTf) L[X dhTa(
g\g\XfhfXWiTe\XW Yeb™ . gb ,+ ZeTf cXe_bTY) L[X V[XY XYYXVg
bY iTelaZz g[X T'bhag bY IXTfg jT [bja \a g[X g\'X bY e\az
W[ WXVeXTIXW g[X T'bhag bY IXTfg jTf \aVeXTfXW)O\g[
be / ZeTf bYIXTfg g[X _bTYjTf iXel f bj gb e\fX' Tawg[X gXk(
gheXTf \aYXe\bgbg[TgbY _bTiXf TWXj\g[ ‘beX IXTfg) 9 _\Z[gXe
Y\aXegXkgheXTf bUfXeiXW j[Xa 1 be beX ZeT'f bY IXTfg jXeX
hfXW) Fb [TW XYYXVdfa X\g[Xe Y_Tibebe gXkgheXXeX bUfXeiXW
iXa + ZeTf jXeX hfXWUhgTf 2 ZeTf cebWhVXW jX__(_XTiXaXW
_bTy\a T eXTfbaTU_XXaZgbYg\'X' g[\f T'bhag jT hfXW)

5K cebUTU_X([Tg g[X hfX bY Wel IXTfg be _\dh\WIXTfg jbh_W
Z2\iX ZbbWeXh_gfj\g[ Olb\aZz Y_bhefg[bhZ] ab jbe® [T UXXa
WbaX\g[ g[XfX) Ebfg [TeW|[XTg Y_bhefgTawhc jX__\a g[X _baZz
e\\laZ cebVXffg[Tg\f hfhT__| X'c_bIXW \a hf\aZz Wel IXTfg) 5Q[X
IXTfg \f bY ZbbWdhT_\gl TaWTVg\iX' g[X MaW cebUTU_ljbh_W “T~X
_\gg_WA\YYXeXa{ #g[XfXY_bhef)
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*p CKVAUKT_gTf iTe\XWYeb™ abaX gb AcZeT'f $- gXTcbba(
Yh_f%eXe _bTY) AaVeXTfXa fT_g\'cebiXW g[X Y_Tibehc gb 0 ZeT'f
$A gXTfcbbaYh_%Xe _bTY) O[Xa ‘beX jTf hfXW g[X UeXTWTf
fo'Xj[Tg fT_gl) L[X g\'X bY e\laz jTf \aVeXTIXWI \aVeXTfaz
g[X T'bhag bY fT_ghfXWTf fT_ggXaWfgb V[XV" g[X YXe XagTg\ba)
L[X jX\Z[g bY g[X _bTY|Tf T_fb \aVeXTfXWraw g[X ib_h"X WX(
VeXXXW) K\aVX 0 zZeT"  $baX gXTfcbbaAh % bY fT_gZTiX g[X UXfg
Y_TibeTaWgXkgheX[\f T'bhag jTf hfXW)

+% Ca[K\% 9f Vb'cTeXWgbfT_g'fhZTe TYYXV@iX e\laZ g\'X
\a g[X bccbf\gX jTI)  AgfXeiX Tf T YbbWYbeg[X IXTfg c_Tagfb
g[Tg Ta \aVeXTX \a thZTe gXaWfgb [TfgXa YXe XagTg\baTawfb gb
WXVeXTfgbgT_g\'X bY UeXTW(TMaz) S5H_fb gXaWfgb \aVeXTfX
ib_h'X TaWjX\Z[g) 9'bhagf h XWiTe\XWYeb" abaX gb ,3 ZeT'f
$/ gXTfcbbaYh_fdeXe bTY) L[X Y_TibgTf abgTf ZeXTg_ITYYXVgXW
Ul g[XfX iTe\Tg\baf Tf \gjTf Ul g[X iTe\Tg\baf \g[ fT_g) @bjXiXe'
UeXTWg[ ab thZTe [TW T eTg[XeJTggTfgXTaWg[Tg VbagT\a\aZzYbhe
gXTfcbbaYh_fcXe _bTYjT W\fg\aVg_IKiXXg \a Y_Tibe' L[X hfX bY
AA ZeTf  $-2#- gXTfcbbaYh_fo@ZTiX g[X UXfgeXfh_gfla Y_TibeTaw
Vb_beTaWWXVeXTHYK g\'X bY e\f\az)

Y% 8KN% L[X dhTag\gl bY YTgjTf iTe\XW Yeb®™ abaX gb .+
ZeTf $2 gXTfcbbaYh_f%) 9WW\g\babY YTg\aVeXTIXWg[X jX\Z[g
TaWib_h'X bY g[X _bTY) AgT_% ZTiX gXaWXeaXffbg[X Veh'U" \ (
cebiXW g[X Y_TibebY g[X UeXTWrawg[X V[TeTVgXeY g[X Vehfg) 5D
glX YTgjTf b \ggXW Xag\eX_lcbV XgfjXeX bY YeXdhXadVVheeXaVX
TaWjXeX bYgXabUfXeiXWha g[X fheYTVXbY g[X WbhZ[j\_X e\f\az)
L[X UXfgeXfh_gfYbeUbg[ Y_TibeTaWdhT_\gl bY g[X UeXTWXeX bU(
gT\axXWig[ 4 ZeT'f $- gXTfcbbaAh_£4

6 0rVSYNYP KXNVS( V&R g[eXX “Xg[bWf ge\XWXeX5 g[X
fchazX “Xg[bW' g[X fgeT\Z[g WbhZ[ "Xg[bW' Tawg[X "Xg[bW hfXw
Ul EbagTaT) L[X EbagTaT “Xg[bW \f Ue\XY_ITf Yb__bjf5 E\k
IXTfg) fT_g'thZTe' YTgTaWjTgXe) TaWT__bj gbfgTaw.+ “\ahgXf Tg
4+p >) UXYbexebVXXW\aXg[ g[X fgeT\Z[g WbhZ[ "Xg[bW) =kcXe\(
“Xagf flbjXW g[Tg g[X fgeT\Z[g WbhZ[ "Xg[bW ZTiX Tf fTg\fYTVgbel
exfh_gfj\g[ Olb\az Y_bhefTf g[X fchazX “Xg[bW) @XaVX'g[X
_Tggxaf W\fVbag\ahXW)XTgT jXeX Vb'c\_XWUI gTMaZ Ta TiXeTZX
bY fVbeXfbY -/ _bTiXf "TWX Ul g[X fgeT\Z[g WbhZ[ "Xg[bW Taw-/
_bTiXf "TWX Ul g[X EbagTaT “Xg[bW gb flbj g[Tg UeXTWTWX Ul
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the straight dough method was as good as that made by the longer
process.

From these results it was concluded that for Wyoming flours
the straight dough method was most satisfactory since it saved
time and gave as good results. However, if there were any doubt
about the yeast being of good quality the 30-minute fermentation
period allowed for in the Montana method might be an advantage
since it serves as a test for the yeast. At the end of 30 minutes,
the yeast mixture foams and this preliminary fermentation is an
index of the strength of the yeast. Inasmuch as the laboratory
was supplied regularly with fresh yeast, time was saved by using
the straight dough method.

1. Mixing and Kneading. 'The yeast was dissolved in water
at go° F. (32°C.) and added to the sugar, salt and fat. Flour was
added gradually until all but one-half cup had been added. About
5 minutes was required for this. The dough was then ready for
kneading. It was found by varying the time of kneading that 15
minutes was sufficient. This first mixing and kneading should be
very thorough so that a smooth dough is obtained. All of the flour
should be worked in at this time because the addition of flour after
the fermentation process has begun causes poor texture in the
bread. ;

When in the first kneading the yeast and sugar have been
evenly distributed, it was found that subsequent kneading periods
of one minute in length, just long enough to distribute the gas bub-
bles, were sufficient. '

2. Fermentation. Through varying the fermentation period
it was determined that for the first rising a loaf should attain a
maximum volume of 1,800 to 2,000 ce, or four times its original
volume at a temperature of 83°F. The gas was then removed by
kneading one minute. For the second rising it was allowed to
reach a volume of 1,400 to 1,500 cc, or three times its volume, and
the gas was removed as before. It was found that a rest period
before panning improved the bread. Consequently the dough was
allowed to rest 5 minutes on the board before it was molded and
placed in the pan.
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Rising in the pan is an important part of the process. The
proper period or extent of rising is difficult to determine exactly.
The loaves for this work were allowed to rise until an indentation
in the dough did not spring back but remained in the dough. With
most flours the loaves usually increased in the pan to 214 times
their volume when panned.

3. Baking. A temperature range of 410 to 425°F. for 35 to
40 minutes has proved most satisfactory for baking. It may be
safely said that at this altitude of 7,159 feet a higher baking tem-
perature is required than at a low altitude.

4. Temperature and Humidity. In order that fermentation
may proceed evenly and that no undesirable characteristics be de-
veloped in the bread due to too slow or too rapid growth of the
yeast, it is very important to maintain the fermentation temper-
ature at 83°F. For this a thermometer is a necessity if uniform
results are to be obtained. In cold weather the room, mixing bowl
and ingredients should be warm. The water should be heated to
the proper temperature before it is used. After it is mixed the
dcugh should be placed in a covered crock or jar which can be
kept at a fairly constant temperature. The bread may be set in a
pan of water kept at 85 to go°F. (lukewarm) to maintain an even
temperature. An oven thermometer is an inexpensive household
convenience and dependable indicator of oven temperature.

It is important also in the bread-making process to have suf-
ficient humidity present to prevent the formation of dry surfaces
during fermentation. Crusts forming at this time caused streaks
in the bread and uneven texture. They also prevent a final thin
tender crust on the bread. Since, in Wyoming, there is less rela-
tive humidity than in other places, it has been found necessary to
add water vapor to the proofing cabinet during fermentation. In
the home the moist condition may be obtained by setting the bread
bowl in a pan of water and covering it with a damp cloth. Steam
from the teakettle raises the humidity in most home kitchens.
This will prevent the formation of undesirable crusts. Greasing
the surface of the bread also helps prevent their formation. Bread
baked in a moist oven has a thinner and more desirable crust.
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This condition can be obtained by keeping a pan of water in the
oven,

Recipe. In making bread from Wyoming flours, if the above
mentioned points are taken into consideration and attention is
given to the details of the process, loaves of good quality can be
obtained by every housewife.

The following recipe and method of procedure has been found
to give the best results:

Ingredient W eight Measurement

Blotr it e 340 grams.... 3 cups

Waters . oon 65 to 70%:-. ..7% to 1 cup

Bat. oot 0 grams. ... 2 teaspoonfuls

Stgar.. S 1T grams.... 2% teaspoonfuls

Yieast. 7l 7 grams. ... cake (Fleischmann's Compressed)
DAl e 5 grams.... I teaspoonful

Procedure Used in Standard Laboratory Tests at University
of Wyoming. Weigh salt, sugar and fat into a beaker. Add yeast
dissolved in water heated to go°F. Add flour gradually until all
but one-half cup is used. Sift the remainder of the flour onto the
bread-board and knead into the bread. Put dough into a warmed
and oiled expansion tube and place in a proofing oven at 83°F.
with a relative humidity of 75-80° to rise to 1,800-2,000 cc. Re-
move dough, knead down, and return to container for a second
rising. 'This time allow to rise to 1,400°-1,600°cc. Then knead
down the dough. Allow to rest 5 minutes to recover, and pan.
Set to rise in the pan at a temperature of 95°. Pan-proof until an
indentation in the dough does not “spring back’ but remains in the
dough. Bake in oven at 410-425°F. for 35 minutes. Remove
from pan, place on a wire rack and allow to cool. After 30 minutes,
weigh and take the volume by displacement of clover seed. Place
bread in a tin receptacle over night and score the next day.

Procedure Used for Measured Ingredients. Measure sugar,
salt and fat into a mixing bowl. Add yeast well dissolved in water
heated to lukewarm. Add flour gradually until all but about one-
half cup is used. Sift the remainder of the flour onto the bread-
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board and knead into the bread. Put dough into a warmed and
oiled mixing bowl and place in a warm moist place to rise until
it reaches 4 times its bulk, knead down and return to bowl for
second rising. This time allow to treble in bulk, then knead down
the dough, allow to rest 5 minutes and pan. Let rise to 214 times
its bulk in the pan at a slightly higher temperature than during
the fermentation period. Bake in a hot oven (410-425°) for 35
minutes. Remove from the pan, place on a wire rack, and allow
to cool. Place cold loaves in a tin receptacle for future use.

As will be noted for experimental purposes, the amount of
flour is kept always the same, and the water varied. In the home
it may be easier to vary the flour.

CHARACTERISTICS OF GOOD BREAD

The object in making bread from any flour is to make a
loaf pleasing to the sight, agreeable to the taste, high in nutritive
value, and wholesome.

1. External Appearance. 'The volume of the loaf indicates
the strength of the flour to expand, retain its shape and give a
large loaf. According to the Institute of Baking, a loaf should
have good but not excessive volume and while the volume varies
in different sections of the country, a standard plain top loaf weigh-
ing one pound should have a volume not less than 1,800 cc. '

The crust should be an even golden brown color over the en-
tire loaf. It should be smooth and when cut should be an even
thickness over the entire loaf, thin, crisp, and tender.

The loaf should be symmetrical in form and expand with
good break and shred.

Internal Appearance. The crumb is of primary importance
and it includes color, grain and texture. The color should be
creamy white, uniformly colored, without streaks. The grain of
the loaf should be fine and uniform with small oval-shaped, thin-
walled cells. The texture should be soft and velvety and not
doughy and crumbly. It should be elastic, so that the cut surface
will show no impression when pressed with the fingers.

Scoring the Bread. 'The first score card which appears below
with its explanation is the official score card of the American Insti-
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tute of Baking. The second one was published by the Division of
Home Economics of the Kansas State Agricultural College.

SCORE, CARD NO. I

External Appearance Perfect Score
Symmetry ol fada ttutin it plen el Bl 3
NVolimer<auid dane sl b s e LR 10
Colofroberultig: o anleis Tem i & i) 8
Byenness of-bake.s e one it als ey s 3
Character obierist L F S0ei i aubsie i leas 3
Breakand shred oo s ol i iy 3 30

Internal Appearance

Gram: e i S e Pl e i r e 10
Color oF Crtmby’ 0 e i 10
Paxhire -ain Lo LT RS S el s 15
Flavor- (aromma . w0 S s it v 15
T SRR R M e 20 70

100
EXPLANATION OF FOREGOING SCORE CARD
External Appearance
Symmetry of Form. The ideal loaf should be prop-
erly proportioned as to length, height and breadth. Too
short a loaf gives an apparently greater volume, but at
the sacrifice of economy in use.

Volume. 'The loaf should have good but not exces-
sive volume. A standard plain top loaf, weighing one
pound, should have a volume of not less than 1,800 cc.
The volume varies in different sections of the country.

Color of Crust. While the demands of the differ-
ent parts of the country vary somewhat, the ideal crust
color is best described as a golden brown.

A well baked loaf of suitable materials will be uni-
formly colored. Sides, ends and bottom should not show
a pale or dead color but should be a golden brown.
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. Evenness of Bake. 'The loaf should be evenly baked
on all sides. The part inside the pan may be lighter in
color than the top, but it should be evenly colored with no
white or burned spots. The top crust may have a glaze
or not, to suit the requirements of various localities.
 Character of Crust. A good crust is even surfaced,
reasonably free from humps or wrinkles, but it may be
slightly checked as a result of contraction during cooling.
It should be tender and the top crust should be of uniform
thickness.

Break and Shred. A smooth top loaf should have an
even break, be well shredded and with no indication of a
loosened or shell top; a split top loaf should be well
split, not blind, with the cut surfaces well shredded and
uniform. The split top loaf should show no break at the
sides. The corners of the loaf should be well defined,
slightly rounded, and there should be no break as they ap-
proach the top. The crust should be even, smooth and
uniform in color.

Internal Appearance

Grain. Grain is a condition of the crumb or interior
of the loaf and defines the character of the cell structure
and the size of the cell. The ideal grain is close and firm,
with small, elongated, thin-walled cells. The cells are uni-
form in size, evenly distributed throughout the loaf, and
not larger than small bird shot, and their greatest dia-
meter is verticle rather than horizontal.

Color of Crumb. While whiteness is desirable and
denotes the use of high grade flours, the tint of the ideal
loaf is described as creamy white. The crumb should
show no dark streaks or patches, but should be uniformly
colored.

Texture. 'Texture is determined by the sense of
touch. It depends upon the physical condition of the
crumb and to a minor degree is influenced by the grain,
Tt is an expression of the elasticity, softness or pliability
and smoothness or silkiness of the crumb.
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The cut loaf should be so elastic that when pressed by
the finger it resumes its original shape. The ideal texture
is soft and velvety without weakness or doughiness, and
should not crumble.

Flavor or Aroma. No term used in describing bread
is more confusing than flavor. As here used it is the
aroma as recognized by the organs of smell.

The aroma will be noted by a skilled baker as sweet,
rich, fresh, malty, musty, metallic, cheesy or sour. The
flavor of an ideal bread is best described as true wheat,
sweet, nutty.

Taste. 'The most important attribute of good bread
is a pleasing and satisfying taste. The taste of bread is
determined by the organs of taste as distinguished from
the organs of smell.

Thé ideal taste is the same as the ideal flavor : namely
true wheat, sweet and nutty.

SCORE CARD NO. 2
External Appearance Perfect Score
Genetal Appearalice i, Jilaiios Sinsas fr i e
Size ;
Shape
Lighinesate s By e et e P e e 15
Cristarev i Hin e Vs e D Bl S 10
Color  ~
Smoothness
Quality 30

Internal Appearance

Cramibiss o i e s T S 3L
Color
Grain
Texture
Blgvoreiur o alndn oot i e e 38 70

100
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Both score cards agree for the most part on the per cent al-
lowed on the various points, but there is some difference in the
terms used. Both were used in scoring bread in the laboratory and
usually the breads were scored by two persons. In addition to the
scoring done in our laboratory quite a number of loaves of bread
from each variety of flour used were scored by the W. E. Long
Company, Scientific Service for Bakers, Chicago, and by the

American Institute of Baking, Chicago.

*FIGURE 1. EXTERNAL APPEARANCE OF LOAVES FROM DIFFERENT FLOURS
1 Check Flour, 2 Diamond D, 3 Wheatland, 4 Wyoma, 5 Best-Out-West

*FIGURE 2. INTERNAL APPEARANCE OF LOAVES FROM DIFFERENT FLOURS
1 Check Flour, 2 Diamond D, 3 Wheatland, 4 Wyoma, 5 Best-Out-West

*These pctures were made before we began using Kaveee flour.
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DISCUSSION OF RESULTS

We have had good loaves of bread from all of the Wyoming
flours tested and while some have scored higher than others, they
have all compared quite favorably with loaves made from other
standard flours that have been used as checks. Six loaves of bread
made from each flour, using the standard method, gave an average
score for each Wyoming flour very near to that of the flours used
as checks—some a little higher and some a little lower. The Wyo-
ming flours all work faster than the other flours used and conse-
quently the time required to make a loaf is about 30 minutes less
with them, which is an advantage. Figure 1 shows the external
appearance, and Figure 2 the internal appearance of a group of
loaves baked from Wyoming flours, together with a loaf baked
from a flour used for comparison.

One of the main difficulties encountered was a splitting of
the loaves at the top side or even almost entirely around the top
crust. 'This is known as ragged break or shelling. The factors
which might be the cause of shelling were investigated. ILess
yeast was tried. The bread was as good as that containing seven
grams but the process required a longer time, the change did not
prevent the break. Fermentation periods were varied with the
result that the same volumes as given before seemed to produce
the best loaves. The time of pan-proofing was next varied over
a long period of time. From this experimentation it was decided
that although the first and second periods of fermentation were
right, the time of pan-proofing made a real difference in the break
and shred, and in the volume of the loaf. If the loaf is under-
light, or overlight, it is apt to break with a poor shred, or else
the top may shell off entirely.

Some work was done adding egg yolk (28) in varying amounts
to the bread, the theory being that the egg lecithin would introduce
a surface film and decrease the cohesiveness of the gluten. This
weakening of the gluten would render it softer and less tenacious
and in turn would prevent the ragged break. However, the ad-
dition of the egg yolk did not seem to help the appearance of the
loaf. It did shorten the time required to make a loaf but not
enough to recommend it for that reason alone. On the other hand
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the grain seemed to be coarser and the crumb had a yellow tint
which came from the egg yolk, the intensity depending upon the
color of the yolk used.

Since it seemed impossible, in the laboratory at Laramie to
prevent the unsightly cracking of the loaves it was decided that it
must be due to the high altitude or to some other local factor. This
led to our baking bread at Manhattan, Kansas, which has an alti-
tude of approximately 1,000 feet. This was made possible through
the courtesy of the Milling Department of the Kansas State Agri-
cultural College. Bread was baked in their laboratories, using the
same equipment used in our laboratories. Conditions were dupli-
cated as nearly as possible and the baking was done by the same
person. Although Wyoming flour and materials (including tap
water) were used the unsightly crack or very ragged top could not
be produced. The addition of small amounts of alcohol, sodium
chlorate, ammonium chloride and lactic acid was tried. None of
these added ingredients improved the loaf enough to warrant
further work with them. ;

Experimental evidence showed that the hard water of Lara-
mie was not responsible for the crack. The relative humidity in
the laboratory at Kansas State Agricultural College was much
higher than it is here. Hence, upon resuming work in the labora-
tory at Wyoming, steam was introduced into the proofing cabinet
to see if a humidity could be produced that would do away with the
crack. The relative humidity was varied from 32 per cent to
saturation and it was found that the maintenance of 75 to 8o per
cent relative humidity during fermentation did much to improve
the break. The moisture prevented the formation of dry surfaces
before the baking stage was reached so that crusts did not form too
rapidly to allow for expansion of the gasses in the loaf without
breaking it at the sides. Upon experimenting with the oven, it
was found that if the top of the oven is too hot crusts will form too
quickly and a ragged break tends to form.

It was found that if the relative humidity during fermenta-
tion and the period of pan-proofing were controlled, and an even
oven heat maintained, results equal in every respect to those ob-
tained in Kansas were also obtained in the laboratory at Laramie.
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1 g[X hfX bY fgTaWTeWKg[bWf bY UTMaz' XkVX__ XadTiXf bY
UeXTWXeX "TWX Yeb™ XTV[ bY g[X 0 UeTawfbY Olb\aZ  Y_bhe
hfXW) L[X _DbTiXf jXeX Tf ZbbWTf Tal "TWX Yeb" g[X Y_bhehfXW
Tf VIXVA)  LIXEX \aV_hWXW'X by g[X ‘bfg [Z[ ] TWiXeg\fXW
Y_bheba g[X "Te”Xg)

L[X Olb\az Y_bhefVb'cTeXW YTibeTU_I j\g[ g[X V[XVA
Y_bhefa jTgXe TUfbecg\ba'jXg TaWWel Z_hgXaTaWVehWXebgX\a)
L[X jTgXe TUfbecg\baiTe\Xf abg ba_| Ybe XTV[™aW bY Y_bheUhg
T_foYbeXTV[aXj fTVAbYY_bhdYg[X fT'X iTe\Xgl)

L[X fgeT\Z[g WbhZ[ "Xg[bW bY \k\aZz ZTiX Tf ZbbWbe UXggXe
exXfh_gfj\g[ Olb\aZ Y_bheflf Tal bg[Xe Xg[bW ge\XW)

9 gX'cXeTgheXbY 3.p>) Ybeg[X YXe XagTg\baXe\bWfZTiX g[X
UXfgeXfh_gf)

9 gX'cXeTgheXbY 40p>) Ybe cTa(cebbY\aZZTiX UXfg eXfh_gf)

9 [bg biXa bY T gX'cXeTgheXTazZ\aZ Yeb" /AGb gb/-Op>) Ybe
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