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753  @>3cZgcaY hmdYcZ WcjYflb[ cb g\YYd hc dfchYWh\Y Z'YYWaAfca

XUaU[Y Vm YbjlfcbaYbhU" ]bZ'iYbWYdg bch U acXYfh ]XYU) @Ufh
$,4,2% fY"UhYB\Uhlb UbW]YHiaYgZ]bY (kcc YX\YYdcZh\Y LUfYbh]bWfYYX
Jb AhU mYTY WcjYfYXkIh\ W ch\gf g_Jbg]b cfXYf hcdfchYWh\Y kcc™ Zfca
h\Y YZZYWEigKYU\Yflb[ Vmgib UbXk]bX UbX X]fh dYbYhfUh]cb)\Y Y Jc(
aUbg kYbhhc YjYb [fYUhYf Ybl[h\g hc ]bgifY [ccX kcc™ eiUlThm'Zcf h\YmZfY(
eiYbh'mfYacjYX h\Y WcjYflb[ UbXWcaVYXh\Y ZYYWYg dfYjYbh aUhh]b[)
GZhYth\Y Z'YYWXYTY ac]ghYbYXKk]h\ c]” UbXYjYb klh\ difyY klbY UbX
kUg\YX Jb kUhYfh\fYY cf Zcif hlaYgU mYUf)

>cf aUbmmYUfgh\Ug VYYhUib]jYfgu™ Wighcahc WcjYf YN\V]h]cbh Ub](
au’g ]b ghiXZ'cWw_glh\ gcaY ‘]J[\n ZUVfIWjc h\UhXigh UbXjY[YhUV YdUf(
hW'Ygfca ZYYXUW_d]™ bch “cX[Y ]b h\Y kec) L\Y dfUWh]WXKYjYT
kUg bch Udd']YXibh]" fYWYbh'ht WcaaYfW]UTUb[Y(g\YYd aUbU[YaYbh)

<iflo[  h\Y dUgh0 mYUfdJ Wcbg]XYfuvbiavYf cZg\YYd(fi[[lo[ hYghg
\UjY VYYbWuUfflYXcih Jb 9ighfU']U UbXFYk RYU UbXB\Y fYgi'hg\UjY VYYb
fUh\Yf WcbhfUX]Whcefni)Y 9ighfU ]JUbg WU U g\YYd WcURJ fif  UbX\YbWY
h\Y hYfa fi[[lb[) %igh]b $,4.1%' <ibWwUb $,4.3% UbX $,4.4%" KWchh
$,4.0%' UbXO]lUag $,4.0% fYdcfh Vch\ acfy W YURkcc™ dYf \YUX UbX
U\DYT  dfiwYdYf dcibX b ZUjcf cZ fi[[YX g\YYd) Gb h\Y ch\Yf \UbX'
JiaYf  UbX;chgY™ $,4.3%' Ecbh[caYfm $,4.3%' HLY $,4.4%' K\cbY
$.4.4%' UbXL\caUg UbXL\fcggY™ $,4.4% ZcibX bc UddfYW]UVX]ZZYfYbWY
b WYURYYWRY]\hg cf ]b jUliY dYf ZYYWYY cZh\YgYhYghgYfY ]b
9ighfU’TU YIWYdh\Y cbY VmK\cbY' K\]W\ kUg WUfflyXcih b cih\  9ZflwuU)
L\YgY fYgi'hg'ibZUjcfUV'Y hcfi[[]lb['  kYfY acfY dfYju Ybhlb “ck(Viff UbX
Xigh UfYUQ)

9g zZUf UgVeXmkY]\hg UfY WcbWYfbYXb m Qighlb fYdcfhg Jb ZUijcf
cZfi[[yX g\YYd k\|'Y Ecbh[caYfm' :‘iaYf UbX;chgY ™ HLY' UbXDYjm
ZcibX bc UddfYW]UVX]ZZYfYbWYf gcaY JbghUbWYgY ibfi[YX  g\YYyd
g\ckYX \YUjIYf VeXmkY]\hg h\Ub h\Y fi[[YX cbYg) H]YfwWYfYdcfhYXh\Uh
h\YfY kUg bc UXjUbhU[Y]b fi[[lb[  ]bgcZUfUgh\Y [fckh\ cZ ‘UaVg UbXh\Y
g L\Y kflnYfg Klg\ hc UW_bck  YX[Y\Y W cg¥VccdYfUh]ctZ h\Y ;chhcb HfeWYgg]bk](
PHcb c¢Z h\Y Kcih\Yfb JY[lcbU™ JYgYUMWDUVcfUhcfnFYk GfYUbg'Dcilg]ubU' k\c
Zifb]g\YX h\Y WcUhgbX fcdYg) L\Y WeedYfUhlbfVYYdaYtkYfy CYJh\ Ecfflgch Ubx#
>"U[ JUbW\ cZ DUfUa]Y UbX KYUjYfgcbD]jYghcW ;cadUbm UbX @UXgY K\YYd ;ca(

dUbmez JUK']bg) Ef) B)C) ‘Y Jeil' [fUXiUhY Ug]ghUbRY dYX K]\~ dfYdUfUh]ctez
h\Y Vi““Yh]b)

- C



>A?)A(9 ;cUhcZh\Y 9ighfU JUbLmdYK]h\ ; cgYX=>fcbh)L\]g
hmd¥ZWcUWcgharefy h\Ubh\Y acX]Z]Y>XWcUHdgh\ cdYbZfcbh
al’_ m]Y'XcZ h\Y ach\Yfg kYfY WcbWYfbYXD] "JUag UbX <ibWUb ZcibX
h\UKfi[[lo[l  \UX gcaY UXjUbhU[Ylp ZUh( UadfcXiWh]cb)

L\Y fydcfhgczZh\YgYlbjYgh][Uhcfgg\ck h\UhibXYf jYfm XighmUbXFMQ
WcbX]h]ebdh\Y fi[[YX g\YYddfcXiwYXkcc™ klh\ U\]\YF  m]Y " XUbXU acfY
UhhfUWh]padYUfUbWYU ™ Tb[Zef UNINYT  jUTTY dYf ZYYWAYUD h\Y kec®
Zfca ibfi[[YX g\YYd) AbfUb[Ygk\YfY h\YfYkUg lhh™Xighcf Viff h\YfY
kUg bc givVghUbh]WXjUubhU[Yb ig]b[ fi[g) L\Y fi[[lb[ g\ckYX bc Wch(
W’ig]jY UXjUbhU[YthgcZzUfUgVeXmkY]\hg kYfY WcbWYfbYMbXh\Y "UaV/(
Jb[ dYfWYbhU[XYfY ]bWcbW'ig]jY)

JUDb[Y g\YYdaYb\UjY g\ckb Wchg]XYfuVibhYfYglb hYgh]bEih g\YYd
WcUhgXYf kYghYfofUb[Y WcbX]h]cblac Z]bXcih k\Uh UXjUbhU[YYbXX]g(
UXjUbhU[YB\Ym\UjY)

IWWcX]b[ mh\Y Occ™ <YdUfhaYbleZ h\Y Omcalb[ 9[f]wihifU™ =I(
dYflaybh hUh]cBb WecedYfUhlddh\ h\Y ;chhcb HfcWYgglbkljlglcb czZh\Y
cih\Yfb JY[lcbU" JYgYUfWbUVcfUhcfmmZ h\Y M) K) <YdUfhaYbleZ 9[f](
WithifY Uh Yk Gf'YUbgDcilg]UbU'\Ug VYYthYghlb[cih jUuflci d\UgYgczZ
h\Y g\YYd(WcldfeV'Ya ]b h\Y dUglzYkmYUfg)L\lg Vi “Yh]bWcjYf h\Y kef_

" \]W\A \Ug VYYBWNcad YhY hc,4//' Kk\Yb h\Y YIldYflaybhkU W' cYX)

1%-(&54 1) (72(3,/(054
»)  Lc XlgWejYTk\Yh\Yf h\Y igY cZ g\YYdWcUhgcf fublY g\YYd]g
dfuwh]wu")



-) O] h\YigY cZg\YYdWcUhgick VYbYZ]WIYgithglb kcc™ aihhch’
UbX UaV dfcXiwh]cb8

) Agh\Y igY cZ g\YYd WcUhgWchca]WU ‘gecibX8

/) Lc XYg]b U g\YYd WcUBNWA K] VY UXAighUV YXifUV'Y' UbX
YWcbca]wu)

E=L@G<K G> =PH=JAE=FLI9LAGF

K]l X]ZZYfYbhYgh&YfY aUXY kln\ g\YYd ibXYf fUb[Y WcbX]hjcbguh
Zcif X]ZZYfYbRUbWY(Q)

/HA8B<>8?DL@%' fUb Zcf U O(acbh\ dYflcX Zfca cjYaVvYf ,4.3 hc
odfl” ,4.4) >cifthYYb >]bY(kcc™ "UaVg' 2 acbh\g cZ U[Y' VY cb[]b[ hc Ef)
CY]h\ Ecfflgch’  kK\]WA  kYTfY fibblb[ cb h\Y DUfUa]Y H U]bgbcfh\ ¢z DUfU(
alY' kYfy ig¥X) KYjYb cZ h\ygY'UaVg kYfY fi[[YX UbXh\Y ch\Yf gYjYb
kYfY igYX UgWecbhfc'g) L\Y fUb[Y kUg U kY “(gcXXYXhmdY) >fca a]X(
BUbIUfmh\YmkYfY dYbbYXZcf g]l kYY_gUbXZYXUfUh]cb cZ Wcfb UbXbUh]jY
\Um) <iflo[  h\Y acbh\ cZ EUfW\' k\Yb h\YmkYfY U[U]b cb h\Y fUb[Y"
h\YYmfYWYT]jYX cibWYgcZ Wcfb Jb UXX]h]cbhc bUh]jY\Um Xiflo[ U ghcfa
dYflcX cZ. hc/ XUmg)O\Yb h\Y WcUhigYfY ZlhhY¥b cjya\yf - ,4.3'
ghUud'YYb[h\g kYfY aYUgifYX cb h\Y g\ci'XYf g]XY' UbX VUW_cZ YUW\
UbJaUu™ UbX gUad'YgkYfY hU_YbZfca YUW\g\YYd Zcf Z]JVYF(XYbg]htdbX
Z]bYbYgdXYhYfalbUh]cbg) :cXm kY]\hg kYfY U'gchU_Yb) Gb 9df]” -O'
4.4 UZhYD dYfleX cZ UddfcllauhY 'm0 acbh\g' h\Y WcUhgYfY fYacjyX'
UbXaYUgifYaYbhgUbXgUad YgXid ]WUhYic h\cgY hU_YHJhh\Y VY[lbblb[ cZ
h\Y hYgkYfY cVhU]bYX)

/HA8B<>8?DL@$( fUb Zfca FcjyaVYf ,4.4 hc BibY ,4/+) L\Y cV(
AYWBZ h\lg hYglkUg hc Z]bXcih h\Y YZZYWBWchhclvcUhgb h\Y Z°YYWWipX
VeXmkY]\hg cZ ¢’X YkYg k\Yb h\YgYWcUhgYfY dih cb Zcf h\Y k]bhYf
acbh\g) L\lg hYghkUg WcbXiwhYJE WccdYfUh]clz]lh\ h\Y >"U[ JUbW\ $9°(
VUbmcibhm%' k\]W\A \Ug U gUbXmXfmfUb[Y k]h\ “Ygg[fUgg h\Ub h\Y fUb[Y
igYX HKldYflaybh  ¢) ,) =]phYYb YkYgkYfY gY ' YWhYft VYUf]b[ >]bY
kec™ g]l Nn(V'ceXkee™ UbXg]l c*g(V'eexkee) 9 ZYk YIhfU YkYgkYfY
UXXYXb h\Y “In(V ccXUbXc*g(V ceqfUXYg) =UW\YKY kUg gUad YX'hU_]b[
Ughfld cZkec® UVcih - TbWAYgKIXY UbX/ JbWAYg'cb[ Zfca h\Y VUW_VcbY
Xckb hc h\Y a]XX'Y cZ h\Y g]XY) Khud'YYb[h\ kUg hU_YbUhh\fYY d"UWYg
U cb[ h\Y VUW_hcd cZ h\Y g\ci’XYf cjYf h\Y libWh]cbcZ h\Y “UghflV UbX
VUW_VcbYbXUhU dclbh a]XkUm VYhkYYH\Y Z]fghhkc dclbhg) =UW\YkY
kU YUf(hU[[YXUbXh\Y VeXmkY]\h kU  hU_Yb)L\Ym kYfY h\Yb Z]hhYK]h\

U WcUh)9ZhYf YUWAYKY kUg gUad YX'KYJ\YX'  UbX WcUhYX) WecadUb]cb
YKY cZ h\Y gUaYjlgiU® hmd¥kU gY YWh¥gU WAYW L\YgY YKY KYFY YUf(

oy



>A?)-(>]hh]lb[ UK\YYd;cUh]b h\Y,4/, =IdYflaYbh) EcX]Z]YXimd¥]h\ cdYb

Zfcbh) L\Y fcdY hlYgaU_Y h\Y WcUbX?ighUVIE ZfcbhUbXUhh\Y fYUf “Y[g)

H\chc hU_YHb BUbiUfmk\Yb g\YYd\UX g]l acbh\g cZkcc 6 \YbWM¥\Y WcUlg
U lhh™gau " Zcfh\]g YkY

8%=- <Yhh']b[h\Y \YfXYf C’]b_ h\Y ckbYf UbX:ifbg' HKW\Uf[YcZh\Y hYgh

hU[[YXUbXKY]\YX ]b UaUbbYf gla]'Uf hch\Y ch\Yfg Vih X]X bchfYWY]jY
UWcUh)

/HA8B<>8?0L.@%)" U gcWUTflYXb Um\Y >"U[ JUbW\gcih\ czDUfUa]Y'
fUb Zfca GWhcVY#/+ hc BibY ,4/,) L\][g' h\Y "Uf[YghcZ h\Y WcUhYghg'
kUg X]jIXYX]bhchkc [fcidg cZg\YYd) L\YfY kYfY .0 ¢’ X YkYg]b h\Y Z]fgh
[fcid"  Kk\]JW\ kYfY cb hYglzfca GWhcVY#/+ hc BibY ,4/)) >fca h\Y
gUaYVUbXcZ g\YYdh\YfY kYfY ++- ¢’ X YkYg]b h\Y gYWcbKcid' k\]W\
kYfY cb YidYfla¥YbhZfca BUbiUfrrhc BibY ,4/,) AbGWhcVY c’X YkYg
kYfY gY ' YWhYR6kYfY Z]hhYKh\ WcUhdJbX,2 kYfY "YZHWcUh'YggaL\Y
WcUhgYX kYfY h\Y gaU  Yglg]nYgidd ]YX Vmh\Y ;chhcb <]jlglcb c¢Z h\Y
Kcih\Yfb JY[JcbU™ DUVcfUhcfridbX\UX h\Y Zc™ ck]b[ aYUgifYaYbhg5

FYW_hc hUT'\YUX -0 JoW\Yg
o(



E]XVUW hc “ckg]XY 4 JbW\Yg

:UW_cZ bYW hc h\fcUh ,1 JbW\Yg
L\YgY aYUgifYaYbhg]bX]WUhY!RUhh\Y WcUhg\ci'X \UjY VYYbU ‘Jhh’Y
“cb[Yf UbXXYYdYfVih h\Y UX"ighaYbklhh\Y bYW UbX Y[ fcdYg' Ugg\ckb
Jb >lify - kei'X hU_YWURZ X]ZZYfYbticXmg]nYoeZ YKYg) L\Y VUW_
UX7"ighaYbhymfcdY kYfY X]JgWUFXYZESF h\Y fedYg diw_YfY>Xh\Y WcUlJbX
aUXYIhWUhwb ZYbWYibXgbU[g) 9ffUb[YaYbhg\UX VYYbaUXYk]h\ h\Y
;chheb <Jjlglcb  cZ h\Y Kcih\Yfb JY[JcbU™ DUVcfUhcfridcf h\Ya hc Zifb]g\
U Uf[Y biaVYf czZWcUtgrf Ub YlhYbg]jYnYgh)L\YgY WcUHhgYfY bch Uju] (
UV'Y]b GWhcVY#/+' Vih ]b BUbiUfmM,4/, h\Y WcUh@/UaYUbX Uhh\lg
hlaY' VmXcX[Y([Uh\gY YWh]cb"hYfbUhYX YkYgcZ h\Y gUaY VUbXkYfY
ZlhhYK]h\ WcUhgbXh\Y ch\Yfg “YZHJgWcbhfc'g)9h h\]g hlaY 0+. U[YX
o\YYdkYfY ZlhhYih\ WcUhdZhYWcXnkY]\hg UbXghud YYb[h\g kYfY XY(
hYfa]bYX) L\Y Wcbhfc[fcid Wcbg]gh¥X/44 U[YXYKYgK\IW\ KYFY hfyUhYX
gla]’Uf'm) 9h g\YUf]b[ hlaY ]b BibY ,4/," h\Y YKYgkYfY kY]\YX' ghud'Y
“Yb[h\g hU_YbUbXh\Y Z'YYWYdad YX) Ab UXX]h]cth\fYY VU[g cZ WcUhYX
kcc® UbXh\fYYVU[gcZWcUh'Yige™ kYTY gY YWhYbgdUWYKhYTjU gZfca
h\Y ,. VU[gcZWcUhYXYYWWYBXh\Y ,/ VU[gcZWcUh Y3gYYW¥ghU]bYX
Zfca h\YYldYflaYbhUTfcidg) L\YgYg]l VU[gcZkcc™ kYfY gWcifYyXUhh\Y
Omcalb[ KhUhMYb]hYbh]Ukac Yb a]™)

/HA8B<>8?DL@%$* kUg WUIfflY>cih Uhh\Y >"U[ JUbWA\ gcih\kYgh cZ
DUfUa]YZfca Bi'm ,4/, hcBibY ,4/-) 9 hchUctZ./, YkYgZfca U!Xfm
VUbX! kYfY Z]hhYKh\ WcUh@bXU Wcbhfclfcid cZ.. YkYgZfca h\lg
g'laYVUbX\UX bc WcURgL\Y cVAYWRUg hcgYYick h\Y WcUhgei'™X ghUm
cb cjYf U ,-(acbh\ dYflcX' UbXh\Y WcbX]h]cleZ h\c Y k\\W\ ghUmYeb)

hiX]YgkYfY aUXY cb ghud YYb[h\" VeXmkY]\h'  \flb_U[Y"' X]fh Wcbh(
hYbhUbX[fYUgmUbXW YURB YYWKY]\hg cZ h\YgYg\YYd) Ab h\]g hYghu
ghiXmkUg aUXY cZ h\Y YWcbcantZ WcUhgcf kcc™ dfcXiwh]cb JbW'iX]b[
h\Y]f XifUV]1hm)

/HA8B<>8?0L@$%$+ kUg WUfflYXih ]b WccdYfUh]dgh\ h\Y YUjYfgcb
DJjYghcW;cadUbm cZJUk ]bg' Omca]bl)

L\lg hYgiwcbglghYeZ hkc X]ZzYfYbh(U[i¢idg cZ g\YYd) L\Y Z]fh
[fcid Wcbg]gh¥eZ /+ aUhifyY YkYgUbXh\Y gYWcbKcid cZ/+ mYUf]b[
YkYg) L\YgYg\YYdKkYfY [fUnYX]b giaaYf cb\]\ acibhU]b fUb[YgUbX]b
klbhYfcb h\Y JYX <YgYfh) 9h g\YUf]b[ hl]aY HKEUm,4/-' /+ aUhifY YkYg
kYfY gY YWhiXdU]fg UWWcEX]bjc [fUXY cZ h\Y]f kec® U kY™ UgVcXm
glnYUbXfcVighbYggeZ UddYUfUbWY)YQgY YkYgkYfY aUf_YXK]h\ U bia(
VYFYXYUFhU[Bh\Y]f Z Y YWRGFY [FUXYX'KY]\YX' UbXgUad YXZcf \fIb_(
ULY XYhYfa]bUh]cb)Abh\l]g kUmU fYWcfXkU cVhU]bYXb h\Y Z°YYWANUW\

g



YKY dfeXiWYXXiflb[  h\Y mYU¥YZch\Y g\YYd(WcWgh)AbGWhcVY#/-'
Uhg\ldd]b[ hlaY' h\Y g\YYdkYfY JbgdYWhY>X3cifthYYb cZ h\Y YUf(hU[[YX
YKkYgWci X bch VY ZcibX' UbXU Y biaVYf cZ fyd'UWYaYbkYfY YUf(
hU[[YXUbXd"UWYK h\Y hYgl®) ™ cZh\Y YKYgKYTY kY]\YX b h\Y Z'YYVWWHX
h\Y ghUd YYb[h\ kUgaYUgifY XUM\fYYd UWYop h\Y glXYczh\Yg\YYd) GbY
cZ YUW\UUI]f cZ YkYgUggY YWhWKg\YUflb[ h]laY cf Ubmfyd UWYaYbhg
kYfY Z]hhYkJh\ UWcUHAcf h\Y k]lbhYf) 9h g\YUf]b[ hlaY ]b 9df]" ,4/." 2
filflYX YkYgUbX,4 ibfi[YX YKYgkYfY "cWUhYRY]\YX ]b h\Y ZYYWAY
ghUd Yyb[h\ aYUgifYX' UbXh\Y Z'YYWFGXYX'KY][\YX' UbXgUad YX) Ab
GWhcVY4/-' [+ YKY UavVvgVcfb ]b gdflb[ cZ,4/- KkYfY gY YWhyRXY Uf(
hU[YX) GXX(biaVYfYXYKYgKYfY Z]lhhYKIh\ U WcUHJbXYjYb(biaVYfYX
cbYgkYfY "YZWcUh Ygdlbg\ctb VeXmkY]\hg kYfY hU_YbU cb[ k]lh\ h\Y
ghUd YYb[h\ aYUgifYXUhh\fYYd UWMg cb[ h\Y g]XY) 9h g\YUf]b[ hlaY ]b
odfl” ,4/. .4 cZh\YgYYkYg'bck mYUflb[gkYfY 'cWUhYXEBZh\YgY'-+
\UX WcUHgbX,4 kYfY WcUh YgmXm kY]\hg ]b Z'YYWIGKY ™™ Ugh\Y ghudY
“Yb[h\ U\fYYd UWNalp h\Y g]XYKYTY hU_Yb)O\Yb h\Yg\YYdkYfY g\YUfYX
h\Y Z"YYWKY]\h kUghU_YRbXh\Y Z"YYWNIXYXUbXgUad Y X)
/HA8B<>8?DL@%, kUg WUIfflYXb ]b WccdYfUh]cklh\ h\Y KYUjYfgchb
DliyghcW;cadUbm) L\]g hYgkUg U Wcbh]biUh]cleZ LYgh c) 0' XYU']b[
k]h\ h\Y mYUf']b[YkYgch m'hcgY\h\Y YZZY@WWcUhtp h\Y gUuaYYkYgcjYf
U dYfleX cZmYUfg)L\Y WcedYfUhlj\YYdcihzZ]lhZcibX Th X]ZZ]Wi'RZ bch
Jadcgg]V Yhc cVhU]bUVcfZcf h\Y fUbW\UbXKk]g\Y X hc X]gWcbh]bi¥ "hYghg
YIWYdh\Y cbY klh\ h\Y YKY “UaVgWUfflYXhc mYUf Ib[gk\]W\ UfY bck
-(mYUf(c'Xg)AbFcjYavYf ,4/. h\Y g\YYdkYfY YlUalbYX) Lkc ibfi[[YX
cf WcUh'YgkYg' cg)./ UbX/3'" Wci'XbchVYZcibX ]b h\Y [fcid UbXKk]h\

c) /+' KW\ kUga]gg]b[ Uhg\YUf]b[ hlaY]b 9df]" ,4/." aUXYUhchUczZ
h\fYY ibfi[[YX cf WecUhyg\YYdK\]W\ KkYTY algglb[) AbU ghiXmcZ h\Y
Wiai'UhJjY YZZY\WhWcUhep h\Y Z'YYW]¥i'kUg bchdcgg]VvV e igY fyd UWY(
aYbhg'UbXWcbgYeiYbhmY hYghcbglgh¥Z -+ YkYgklh\ WcUhgbX,2
YkYdk]h\cih WcUhg)cUhgkYfY dih cb h\Y -+ YkYg]b h\Yfi[[YX cf WcUhYX
[fcid KW\ \UX kcfb  WcUh\Y dfYjlcig mYUf) 9 cZ h\Y YkYgkYfY
KYINYX 1b h\Y Z YYWIHXh\Y ghUd YYb[h\ kUgaYUgifY XUm\fY'Yd UW\alp
h\Y g]XYcZh\Y g\YYd) 9h g\YUf]b[ h]aY ]b EUm,4//' ,3 cZh\Y WcUhY?kYg
UbX,1 cZh\YWcUh YgkYgkYfY ‘cWUhYX)\Ym KYfY kKY]\YX ]b h\Y ZYYWY
h\Y ghud YYb[h\ aYUgifYX' UbXh\Y ZYYWYgdYb [fUXYX' KY][\YX' UbX
gUad YX)

%0210  -& O(%%. #11  %5.%/)+%,10
Ab/HABB<>8?0@$' $,4.3p.4%' bc g][b]ZIWUDBKIZZYFYbWRYTY ZcibX
R



hc Yllgh VYhkYYWcUhYMbXWcUh'YggrYd]b fYgdYWhc ghUd YYb[h\' XYhb(
glhm'UbX Z]bYbYggZ Z7YYW& ]b VeXmkY]\hg cZ h\Y WcUhYXKbX WcUh Ygg
g\YYd)L\Y WcbW'iglcdb h\l]g hYghkUg h\Uhdihh]b[ WcUhgh mYUf']b[ >]bY/(
kec® g\YYdcb UKkY  (geXXYXUb[Y X]X bch dfcjy UXjUbhU[Yciglb fygdYwh
hc Y]h\Yf ZYYWE VcXm)

/HA8B<>8?0L@%( $,4.4(/+%" K\]W\ \UX UgaU™ biaVYf cZg\Yvyd.,,
YUWYfUXY cZ kee™ [UjY h\Y Zc™ ck]b[ fYgi'hg5

> YYWKY]Dh o hud'Y'Yb[h\ ]b aa)
dcibXg ¢) BibY HYfWYbh
2fYUgm [ YUb 44 4+ JowfrUgy
>]bY ZYYWYg
. WcUhY®YYd ). )1 4 10 12
. WcUh'YgiyYd +)0 9. . 0, 00
"(V'eeX ZYYWYg
0 WeUhYXYYd )0 )0- ) ; 1,
/ WcUh'YgirYd 3)3 )+ 00 2/ 0
"(V'eeX ZYYWYg
0 WcUhYgYYd )3 )3 01 34 04
/ WcUh'YgiyYd 3).3 )30 04 3- 4
9" [fUXYQCZZ YYWYg
.. WeUhYyYd +)4 )0/ ) 20 1.
.. WcUh'YgyrYd 4)- )22 14 14 /,

Ab U™ [fUXYgcZ Z'YYWYRY g\YYdkYUflb[ WcUhdfcXiwYXacfY W YUkcc
dYf ZYYWMY X]ZZYfYbWéacibhlb[ hc UfcibX " cZUdcibX) LY WcUhYX
o\YYd[fYk Z'YYWKHGW\ g\ckYX [fYUhYf[fckh\ cZkcc® Zfca cjyaVvYf hc
BibY UbXgla]'Uf'm [UjY “ckYf g\flb_U[Yg' VYWUY 'Y X]th dYbYhfUhYXhc
h\Y Z'YYWY)

Ab /HABB<>8?DL@%$. $,4/+p/, %" h\YfY kYfY hkc gYdUfUhYfcidg cZ
g\YYd' cbY cZ k\\W\ kcfY WcUhgcef U 2(acbh\ dYflcX6 h\Y ch\Yf U aiWw\
"U[YT [feid® \UX WcUhgcf cb'm/ (. acbh\g) L\YgY hkc [fcidg cZ \YYd
[UjY h\Y Zc™*ck]b[ fYgi*hg5

?fYUgm(Z" YWY \hg5
LYgh, ;cUhg cb Zcf 2 acbh\g
. WcUhYYKY Z°Y YWY FU[Y X )0/ “Vag)
- WcUh'Y¥&Y Z'Y YWY FU[Y X -).0 “Vg)
LYgh- ;cUhgcb Zcf/ (. acbh\g
/21 WcUhYXKY Z'YYWYGYTU[YX w1- "Vg)
-4 WcUh'Y¥&Y Z'Y YWY fU[Y X -)0, Vo)
\flo_U[Yg Zfca \UbX gUad Yg5
LYgh- ;cUhgceb Zcf/ (. acbh\g
JO WcUhYYKY Z'YYWHWgY fU[Y X 13)- dYfWYbh

— WcUh'Y¥KY Z'YYWGYTULYX 14)3 dYfwYbh



Clean-fleece weights:
Test 2 Coats on for 4 1-3 months
345 coated fleeces which were sampled averaged 3.70 lbs.
222 coatless fleeces which were sampled averaged 3.78 lbs.
Monthly staple growth during the test:

Test 1 Coats on for 7 months
17 coated fleeces averaged (on side) 6.79 mm.
7 coatless fleeces averaged (on side) 4.74 mm.
Test 2 Coats on for 4 1-3 months
484 coated fleeces averaged (on side) 5.05 mm.
440 coatless fleeces averaged (on side) 4.76 mm.

Monthly change in body weight during test
(corrected body weights)

Test 1 Coats on for 7 months. October—June
17 sheep wearing coats gain of 0.49 lbs.
7 sheep without coats gain of 0.30 Ibs.
Test 2 Coats on for 4 1-3 months. January—June
484 sheep wearing coats loss of 0.41 lbs.
440 sheep without coats loss of 0.09 1lbs.

FIG. 3—Coated and Uncoated Sheep in Experiment No. 3 at the Flag Ranch,

June 1941. This shows the tearing of the coat on the side of the sheep and how

the growth of wool made the rugs quite snug after being on the sheep for sev-
eral months

The increase in greasy fleece weight of 0.19 pound for the coatless
sheep in Group 1 was not conclusive because of the small number of fleeces
and the rather small difference. In Group 2 the advantage for the coatless
fleeces amounted to 0.89 pounds, which is a good difference. When this
difference is translated to clean fleece weight, the coatless fleeces showed
only slightly more clean wool with a difference of only 0.05 pounds. Thus
there would seem to be little advantage in sheep wearing coats in this test
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FIG. 4—A Close-up of One of the Coated Sheep Showing the Blocky Tip,

Length, and Color of Staple Typical of the Coated Fleeces
as there is no appreciable difference in clean fleece weight. In all groups
the coated fleeces gave more staple length. This, coupled with the fact
that there was less clean wool, indicated that some of the follicles might be
inactive when the sheep wore a coat. Body weights were corrected by de-
ducting the fleece weight, inasmuch as it was necessary to weigh the sheep
before shearing. In Test 1 both the coated and coatless sheep gained weight
during the test. The sheep with coats gained 0.10 pound a month more
than those without such protection. In Test 2 the reverse condition existed:
sheep without coats lost less weight per month (0.32 pound) than those
with coats.

In Experiment No. 3 a number of bags of wool were scoured at the
State Penitentiary wool mill for Group 2, which included a large number of
sheep.” The weighted average shrinkage for the three bags of wool from
coatless sheep amounted to 68.20 percent. These large bags showed around
2 percent less shrinkage than the small hand samples because, no doubt, of
the more thorough dusting and scouring of the small hand samples. In
both the entire bags and in the small hand samples, the wool from coated
sheep showed around 2 percent less shrinkage than the wool from coatless
sheep.. The wools from coated sheep were much brighter in appearance.

The differences in shrinkage and staple lengths in favor of the coated
fleeces confirmed the results of Experiment No. 2, run in 1939-40. Because
of the fact that large numbers of coats were not available to fit on the sheep
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FIG. 5—A Close-up of Both Coated and Uncoated Sheep in Test 3 at the Flag

Ranch. Photo taken in June 1941 shows snagging of coat on wire fences and

also shows one of the waterproofed canvas coats (dark color) which had no ad-
vantage as it cost more and did not drape as well as the untreated coats

in Group 2 until January and that the four winter months, during which the
coats were on the sheep, were much milder than in the previous year, this
test was too short to give satisfactory information on the value of the coats
in effecting fleece and body factors.

Consequently Experiment No. 4 was outlined in 1941-42 using a large
number of coats in which an attempt was made to keep the coats on the
sheep for a full 12 months. Information was obtained not only on the con-
dition of the fleece and body weight, but also on the condition of the coats
after use and on the number of coats lost and replaced.

At the conclusion of the test the following information came to light:

July, 1941 June, 1942

Total number of sheep fitted with coats 341
Number of coats replaced to January 1942 100
Total number of coats put on 441
Total number of coats removed 240
Loss of coats due to snagging on buck brush and
barbed wire 201 or 46%

Legn



Condition of coats taken off in June 1942:

Good Poor
No. pet. No. pet.
125 52 115 48

Average monthly growth of fleece during 11 months

234 out of 341 fleeces from coated sheep 4.60 mm.
232 out of 343 fleeces from coatless sheep 3.61 mm.

Monthly change in body weight of unshorn sheep during 11-month
test
234 out of 341 coated sheep 110.37—109.07 or 0.12 1b.
232 out of 343 coatless sheep 113.00—108.69 or 0.39 lb.
The difference in greasy-fleece weights does not affect the unshorn
body weights, for the sheep without coats were still the heavier.

Summary of results of fleeces in Experiment No. 4

Greasy-fleece weight of all grades showed 0.72 pound in favor of coat-
less fleeces.

Clean-fleece weight of all grades showed 0.51 pound in favor of coated
fleeces.

Shrinkage of hand samples from all grades of fleeces showed 6.8 per-
cent in favor of the coated fleeces.

Dirt content of hand samples from all grades of fleeces was 13.6 per-
cent lower in the coated fleeces.

Lamb crop: No figures are available, but the cooperator, Mr. Klink
of the Flag Ranch, states that the sheep with coats had about the same lamb
crop as those without coats, and he could see no difference in the lambs up
to shearing time. With only a small number of coated sheep in a group,
the other sheep were afraid of the coated “apparitions”, but when large
numbers had their overcoats on, the others showed little fear. This factor
~ should have a theoretical effect upon the lamb crop, except that the rams
did not seem to be afraid of the coats, ‘contrary to expectations.

Loss of coats over 11-month period: 46 percent of the coats were lost
by being caught on snags and barbed-wire fences.

Staple-length growth of fleeces: The coated fleeces showed around a
third more growth per month than the coatless fleeces.

Economy of coats for wool production: In the 11-month period the in-
crease in clean wool would pay for a coat if all of the coats had a useful life
of two years. This could not be done if the coats were kept on for an 11-
month period. It might be done if the coats were put on in the fall and re-
moved during the following shearing season.
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Condition of coats after a year of use: Of the 240 coats which stayed
on for the full 11 months, 125 or 52 percent were in good shape and fit to
use again, while the other 115 or 48 percent were in poor shape and unfit
for further use. These coats were not worn out but were torn from catch-
ing on snags and barbed wire. Some coats which had not been caught on
snags, buck brush, or barbed wire have now been used for a total time of
18 months and are still in good, serviceable condition.

Cost of coats: The coats used in this test cost a dollar each.

Experiment No. 5 consisted of a group of mature ewes and a group of
ewe lambs carried through to yearling age. The test was carried on with
the Seaverson Livestock Company at Rawlins and ran from October 23,
1942, to April 30, 1943. There were 20 mature ewes wearing coats and a
like number unprotected. Results obtained follow:

Group 1 - 20 Mature Ewes

Monthly wool growth during 6-month period

19 of 20 coated ewes 3.97 mm.

19 of 20 coatless ewes 2.24 mm.
Monthly gain in body weight during 6-month period

19 of 20 coated ewes (117.4—122.2) '0.80 1b.

19 of 20 coatless ewes (117.6—125.7) 1.35 1b.
Shrinkage of hand samples from fleeces

19 of 20 coated ewes 40.7 percent

19 of 20 coatless ewes 37.1 percent
Greasy-fleece weights

19 of 20 coated ewes 9.86 1b.

19 of 20 coatless ewes 10.59 1b.
Clean-fleece weights

19 of 20 coated ewes 4.01 1b.

19 of 20 coatless ewes 3.93 1b.

The coated ewes showed almost 77 percent more wool growth per
month than the coatless ones. The coatless sheep showed greater monthly
gain in body weight even when allowing for the differences in fleece
weights. During the 7-month period there was a total difference in body
weight of around 3 pounds per head (122.2 for the coated and 125.7 for
the coatless). Although the coated fleeces showed a lighter shrinkage by
around 3 percent, there was only an advantage of a tenth of a pound of
clean-fleece weight in favor of the coated fleeces. The coats used in this
7-month test were in such shape that half of them would need to be re-
placed.
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Group 2 — 20 Yearling Ewes
Monthly wool growth during 6-month period

20 of the 20 coated ewes (all ewes located in April) 291 mm.

19 of 20 coatless ewes (one ewe lost before April) 2.02 mm.
Monthly loss in body weight during 6-month period

20 of 20 coated ewes (74.4 to 72.3) 0.30 1b.

19 of 20 coatless ewes (75.7 to 75.3) 0.08 1b.
Shrinkage of hand samples from fleeces

20 of 20 coated ewes 53.5 percent

19 of 20 coatless ewes 58.6 percent
Greasy-fleece weights

20 of 20 coated ewes 6.06 1b.

19 of 20 coatless ewes 6.45 1b.
Clean-fleece weights

20 of 20 coated ewes 2.82 Ib.

19 of 20 coatless ewes 2.67 Ib.

The coated ewes showed more wool growth per month. The coatless
sheep showed less loss per month in body weight even when allowing for
the greater greasy-fleece weight. The coated fleeces showed a shrinkage of
around 5 percent less, but the advantage in clean-fleece weight for these
coated fleeces amounted to only 0.14 pound, which confirmed the results
obtained with the mature ewes in Group 1.

Test No. 6 consisted of a continuation of the test with the yearling
ewes of Test No. 5, studying their fleeces and body weights as two-year-olds
as compared to their yearling fleeces and body weights to see the cumula-
tive effect of wearing coats.

October 23, 1942, to April 30, 1943—First Year
November 11, 1943, to May 5, 1944—Second Year

Coated ewes Coatless ewes
1st year 2nd year Ist year 2nd year

Number of ewes in test 20 19 19 16
Monthly wool growth in mm. 291 3.87 2.02 3.37
Monthly loss in unshorn body weight 0.30 0.54 0.06 0.49

(1b.)

Shrinkage of hand samples (%) 53.5 63.4 58.6 62.3
Dirt-content hand samples (%) 9.9 23.8 14.8 28.0
Greasy-fleece weights (1b.) 6.06 10.13 6.45 10.91
Clean-fleece weights (1b.) 2.82 3.71 2.67 4.11

In the second year of the test, the coated sheep showed more monthly
wool growth, confirming the first year’s results. However, the coated sheep
in the second year showed a higher shrinkage than the coatless sheep, pos-
sibly in part because of the higher sweat and grease content of the coated
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fleeces, for the dirt content, as expected, was higher in the coatless sheep.
Because of a lower shrinkage, the coatless fleeces have a higher clean-fleece
weight than the coated fleeces.

An index of the cumulative effect is shown by the fact that the coated
ewes showed a gain in clean-fleece weight from the first to the second
year of 0.90 pound as compared to a figure of 1.44 pounds for the coatless
fleeces. The same relation is shown in monthly wool growth, with the
coated ewes showing a difference between years of 0.96 mm., while the
coatless ewes show a difference of 1.35 mm. In monthly loss of body
weight the differences between years amounted to 0.25 pound for the coated
ewes and 0.44 pound for the coatless ewes. The cumulative effect of the
coats indicates that they did not promote as much clean wool per fleece; nor
did they promote as much wool growth per month from the yearling to the
2-year-old fleeces as did the coatless sheep. However, the coated sheep did
not lose as much body weight per month during the test from the age of
a yearling to a 2-year-old as did the coatless sheep.

The indications are that in the first year the coats, under the conditions
prevailing during the winter of 1943-44, had a retarding effect on the clean-
fleece weight, because of a larger shrinkage and lighter greasy-fleece
weight; also, the coats were responsible for larger losses of body weight
during the 7-month period from November to May.

Of the 19 coats which were taken off at shearing time in May 1944,
15 were in excellent condition. The remaining four were in good, usable
condition with only small tears in them. There was a deep covering of
snow over the winter ranges from December on through to February; hence
the coats were not subjected to wear from the brush as in former years.

CONCLUSIONS FOR ALL SIX TESTS

One of the aims of these tests was to find or design a sheep coat that
would be suitable for sheep under range conditions. It had to stay on with-
out continual readjustment and had to be durable and inexpensive. The
original patterns of sheep coat were obtained from Australia but were too
expensive, and duplicate patterns made in this country also were too ex-
pensive. The following pattern of a sheep coat was worked out and has
proved satisfactory since it is simple in design, economical to make, and
stays on the sheep satisfactorily. This pattern will fit the majority of
range sheep from yearling to aged ewes, but the dimensions will have to be
increased if the sheep to be fitted weigh over 125 pounds. Two measure-
ments with a tape measure can be taken quickly as guides to size of coat.
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FIG. 6—Sheep Coat Pattern. Design worked out by Wool Department, Univer-
sity of Wyoming

Join these Edges

When the sheep measures more than 31 inches from mid-neck to dock, the
size of the coat shown in the illustration will have to be increased propor-
tionately.

No. 10 duck or canvas, used in the coats, has proved satisfactory in
most cases but is subject to wear, snagging, and splitting over the back
when kept on the sheep for a full 12 months. Twelve-ounce burlap did not
prove satisfactory in any way. Waterproof No. 10 duck was satisfactory,
but was too stiff to drape satisfactorily on the sheep and was also too ex-
pensive. New plastic materials developed for rain coats in World War II
have been tested by the manufacturer and give very good abrasion tests.
They are flexible and have good draping characteristics, but cost more and
for this reason have not been tried out.

Four-ply cotton rope, 5-16 inch in diameter, is required in the following
lengths for each coat: 2 leg ropes about 40 inches long and one neck rope
about 46 inches long. Prewar quotations on the design of coat illustrated
ran from 45c to 80c per coat, according to the type of material, style of
coat. and market conditions.
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The advantages and disadvantages of coats for Wyoming range sheep
may be summarized as follows, based on experimental results and range
observations:

Advantages:

1.

Particularly useful on older sheep grazing on cold, windy, sandy
ranges.

2. Improve the appearance of the wool, particularly the color and
the blockiness of the tip.

3. Decrease the number of burrs in the wool.

4. Decrease the weathering of the wool.

5. Decrease the dirt content and shrinkage of the wool on dry, sandy
ranges.

6. Increase the length of staple of the fleeces.

7. Decrease the death loss in older ewes.

8. Decrease the amount of wool pulled out by brush catching the
fleece.

9. Protect the sheep from storms after early shearing and during the
winter.

Disadvantages:

1. The coat must be properly tailored, designed, and adjusted to stay
on the sheep.

2. The coats tear on wire fences and snags.

3. The coats need adjustment as least every six months.

4. Coats of No. 10 duck need replacement at least every 2 years.

5. The initial cost of coats, additional help, and vigilant herders ne-
cessitate additional expenditure.

6. Coats under the conditions of the tests are not practical for 7
months from October to April.

7. It is difficult to obtain a corresponding increase in price for the
increased yield and length of wool.

8. Even heavy burlap is not sufficiently durable for sheep coats.

Chart 1 shows fleece weights and staple lengths for the rugged (coated)
and unrugged (coatless) sheep from the second to the sixth experiment.
The middle two columns, for each experiment show the greasy-fleece weight
as the full height of the column, with the clean-fleece weight at the bottom
portion of the column. The leftmost of the two columns is for the rugged
(coated) fleeces, while the right-hand one is for the unrugged (coatless)

fleeces.

The two columns on the extreme left and right for each experiment

show the staple length of the unrugged (coatless) on the right and the
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fi[YX $wcUhY)XZxYW¥Q h\Y "YZh)L\YgY Wc'iabg g\ck h\Y fY"Uh]cbg\]dg
VYhKYYRZ'YYWKY][\hg UbXghud YYb[h\ Jb h\Y fi[[YX UbXibfi[[YX  \YYd)

L\Y gYWcbXvridYflaybh fUb Zfca FcjyaVvVYf hc BibY' U hchU'cz 2
acbh\g)

L\Y h\fX YldYflaYbh Wcbg]ghYeZ hkc hYghdi\Y Z]fghZcf 2 acbh\g UbX
h\Y gYWcbXcf cb'mU 1hh™¢jYf / acbh\g)

L\Y Zcifh\ YldYflaybh fUb Zcf U Zi™* ,- acbh\g’ k\]'Y h\Y Z]zh\UbX
g]lb\ YldYflaybhgfUb Zcf 1 acbh\g Xiflo[ h\Y k]bhYf)

Ab U™ cZ h\Y YldYflaybhg h\Y ibfi[[YX  g\YYdg\ckYX \YUj]Yf [fYUgm(
ZYYWKRY][\hg h\Ub h\Y fi[[YX g\YYd)

L\YY WYUb(ZYYMFhg KYfY \YUj]Yf ]b h\Y fi[[YX ZYYWKdb ]b h\Y
ibfif[YX  cbYg]b h\Y gYWcbXUbX Zcifh\ YidYflaYbhg' k\]'Y h\Ym kYfY
gla]’uf cf U lhh™I[\Yf ]b h\Y h\IfX' Z]zh\'UbXg]lh\ YidYflaYbhg) L\YgY
fygith JbX]WUhRtfm “1hh*YX]ZZYfYbW¥g W YUb(Z'YMY\hg' K\IW\ aUm
VY UhhflVihYXac h\Y kYUflb[ cZfilg cf WcUhg)Abhkc YidYflaybhg h\Y X]Z(
ZYfYbWRUGg eilhY aUf_YX Vih ]Jb h\Y ch\Yf WUg¥YgYfY kUg “1hh*YX]ZZYfYbWY)

Ab U™ cZh\Y YidYflaYbhgh\Y g\YYdk]h\ WcUhg fi[g g\ckYX U cb[Yf
“Yb[h\ ¢z ghud™h\Ub g\YYdk]h\cih h\Y dfchYWh]ckeZ fi[g' ]bX]wWUh]bh\Uh
h\Y dfchYWh]chJZZcfXYX/mh\Y fi[g ghlai'UhYgh\Y [fckh\ c¢Z kec™ Z]VYfg)
Ab h\Y Z]zh\YIdYflaYbh k]h\ auUhifyY YkYgUbX]b hVvYg]lh\ YidYflaYbh' h\Y
ZUWRUh cb[Yf ghud YYb[h\ kUg UggcW]UhXK\ U “ckYf kY]\h cZW'YUb
kee™ 1bX]WUhYYUhh\YTY a]\h - dcgg]V mVY U fYXiWh]cbcZ Zc ™ Wit Ufuwh]jlhm
Jbo h\Y fi[[YX g\YYd)

A\Ufh - [liyg h\Y WAUb[Yg]b bYhVcXmkY][\h $ibg\cfb  VeXmkY][\h
albig [fYUgm(Z'YYWM[\h% cZ h\Y YkYg]b =IdYflaybhg . hc 0) L\Y Yb(
jlfcbaYbhU™ WcbX]h]cbg]bW'iX]b[ ZYYXUgkY™™ UgdfchYWh]cb/mfilg cf
WcUhgUjY U aUf_YX YZzYWh VcXmkY]\h) LY WAUfhg\ckg h\Uhh\y
ibfif[YX  g\YYd\UjY Ub UXjubhU[Y]b VcXmkY]\h cjYf h\Y fi[YX cbYg
dUfh]WitUf nUhYbX cZ h\Y YidYflaYbh) :ch\ fi[[yX UbXibfi[yX g\YYd
g\ckYX U [Ulb ]b VcXm kY]D\h  Xiflo[  h\Y YidYflaybhU™ dYflcXg) L\Y
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