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& \^`do` m`nd_p\g

& ^jc`nd� i)amd^ d̂� i
& _`ind_\_

& kg\nod^d_\_
& np`gj

P\hp g̀ Ep\lpdnoj @� ^`m`n-

- Am* `i @d`i^d\ Q`^ijgjb�\ t J`_dj >h]d`io`( Aj^`io` _` g\ Bn^p`g\ Mmjà ndji\g _` Fib`id`m�\ @dqdg _` g\ Ridq`mnd_\_ K\^dji\g _`g >godkg\ij Mpij(
^jmm`nkji_`i d̂\6 c^Zn\hp`g=cjoh\dg*^jh

E7FH@7A

Bg cd_mj^\m]pmj m̀ nd_p\g dhk\^o\ `i np`gjn _ji_` n` p]d^\i o\gg`m ǹ _` h\io`idhd`ioj _`q`c�̂ pgjn t kg\io\n
_` kmj^`n\hd`ioj _` � md_jn( nd`i_j � odg \kgd^\mgj \ g\ `no\]dgdu\^d� i _` np`gjn k\m\ j]m\n _` dib`id`m�\* Bg
j]e`odqj _`g `nop_dj `n _`o`mhdi\m`g `a`^oj lp` j^\ndji\ `g \^`do` m̀ nd_p\g _` q`c�^pgjn hjojmdu\_jn `i gjn
a\^ojm`n a�nd^jh ^̀� id^jn _`g np`gj adij* M\m\ o\g adi n` kmj^`_d� \g h`u^g\_j _`hp`nom\n _`np`gj ^ji \^`do`
m`nd_p\g( `i g\n kmjkjm^dji`n _` ,"( ."( 0"( 2"( 4" t -," `i k`nj n`^j* Ijn m`npgo\_jn di_d^\i pi\
_dnhdip^d� i( _`n_` `g ," \g -," _` \^`do`( _` gjn �i_d^`n _` kg\nod^d_\_ _` -1*45"\ /*20"( _` g\ _`ind_\_
n`^\ h� sdh\ _` -*52 b+^h/ \ -*33 b+^h/( _`g ^jio`id_j _` cph`_\_ � kodhj _` -,*2" \ 1*4" t _` g\
k`mh`\]dgd_\_ _` -*-4&-,)/ ^h+n \ 5*42&-,)1 ^h+n* I\m`ndno`i^d\ \ ^jhkm`nd� i ndhkg` \ph`io\ c\no\3*2- fb+
^h. `i pi m\ibj _`g ." \g 0"( h� n \gg� _`g 0" od`i_` \ _dnhdipdm7 o\h]d� i n` j]n`mq\ pi\ _dnhdip^d� i _`
g\ ^jc`nd� i _` ,*/0 fb+^h. \ ,*-2 fb+^h.7 k`mj `i `g m\ibj _` ." \ 0" \ph`io\ \ ,*00 fb+^h.( `g � ibpgj
_` amd^^d� i dio`mi\ \ph`io\ did^d\gh`io` _` 5*1.� \g ," \ -/*-.� \g 0" _` \^`do` m`nd_p\g gp`bj _` `noj n`
j]n`mq\ pi _`^m`h`ioj ij `sdnod`i_j ^jmm`g\^d� i* Mjm ^jindbpd`io`( `sdno` pi\ ^jmm`g\^d� i diq`mn\ `iom` `g
^jio`id_j _` \^`do` m`nd_p\g t gjn a\^ojm̀ n a�nd^jh`^� id^jn _`g np`gj adij( `s^`kop\i_j \g � ibpgj _` amd^^d� i
dio`mi\( ^jind_`m� i_jn` \_`^p\_j np podgdu\^d� i _`g ." \g 0" k\m\ `no\]dgdu\^d� i _` np`gjn adijn*

7SSRPa \S aUR _R`VQbNY \VY \S Z\a\_VgRQ cRUVPYR` V[ aUR ZRPUN[VP` ]Uf`V^bR SNPa\_` \S SV[R `\VY

34FGE35G

Qc` m`nd_p\g ct_mj^\m]ji dhk\^on ji njdgn rc`m` q`cd^g` h\diò i\i^`rjmfncjkn \i_ \bbm`b\o` kmj^`nndib
kg\ion \m̀ gj^\o`_(h\fdib do pn`apg oj \kkgt oj oc` no\]dgdu\odji ja njdgn ajm `ibdi` m̀dib* Qc` \dh ja oc` nop_t dn
oj _`o`mhdi` oc` `aa`^o ^\pn`_ ]t oc` m`nd_p\g jdg ja hjojm q`cd^g` di h`^c\id^n kctnd^\g a\^ojmn ja adi` njdg*Qj
ocdn `i_ kmj^``_`_ oj njdg n\hkg` hds`_ rdoc m`nd_p\g jdg( di kmjkjmodjin ja ,"( ."( 0"( 2"( 4" \i_ -,"
_mt r`dbco* Qc` m`npgon di_d^\o` \ _`^m̀ \n`( amjh ," oj -," jdg( kg\nod^dot di_d^`n ja -1*45" oj /*20"ja oc`
h\sdhph _mt _`indot ja -*52b+^h/ oj -*33b+^h/( oc` jkodhph hjdnopm` ^jio`io ja -,*2" oj 1*4" \i_ oc`
k`mh`\]dgdot ja -*-4&-,)/ ^h+n oj 5*42&-,)1 ^h+n* Qc` pi^jiadi`_ ^jhkm`nndq` nom`iboc di^m̀ \n`_oj 3*2- fb+
^h. di \ m\ib` ja ." oj 0"( hjm` oc\i 0"o`i_n oj _`^m̀ \n`7 \ _`^m`\n` di oc` ^jc`ndji ja ,*/0 fb+^h. oj
,*-2 fb+^h. dn \gnjj]n`mq`_7 ]po di oc`m\ib` ja ." oj 0"di^m̀ \n`_ oj ,*00fb+^h.( oc` dio`mi\g amd^odji \ibg`
ja 5*1.� oj ," didod\ggt di^m`\n`n oj -/*-.� oj 0" ja m`nd_p\g jdg \ao`m ocdn q\gp` _`^m`\n`_ \i_ oc`m` dn ij
^jmm̀ g\odjij]n`mq`_* Qc`m àjm (̀ oc`m` dn \i diq`mn` ^jmm`g\odji ] òr``i oc` m̀ nd_p\g jdg^jio`io\i_h`^c\id^\g
kctnd^\g a\^ojmn ja adi` njdg( s̀^`ko ajm oc` \ibg` ja diò mi\g amd^odji( ^jind_`mdib kmjk`mpn`ja ." oj 0" ajm adi`
njdgno\]dgdu\odji*
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<AGEB6H55<xA

>^op\gh`io` _`]d_j \g \ph`ioj _`gk\mlp` \pojhjojm`i g\n ^dp_\_`n(
n` di^m`h`io\ `g cd_mj^\m]pmj m̀ nd_p\g lp``nojn b`i`m\i( dhk\^o\i_j
i`b\odq\h`io` `i np`gjn_ji_`n` p]d^\i o\gg`m̀ n _` h\io`idhd`ioj _`
q`c�^pgjn t kg\io\n _`kmj^`n\hd`ioj_` � md_jn( k`mj `n � odg \kgd^\mgj \
g\ `no\]dgdu\^d� i _` np`gjn k\m\ j]m\n _` dib`id`m�\( kjm o\ioj `i `g
`nop_dj n`\i\gdu\`g `à ^oj_`g\^`do` m̀ nd_p\g `i g\nkmjkd`_\_ ǹ a�nd^\n
h`^� id^\n _` g\ \m^dgg\*I\n kmjkd`_\_`n a�nd^\nh`^� id^\n \ \i\gdu\m
o`i`hjn`g g�hdo` g�lpd_j( g�hdò kg� nod^j( ^jiò id_j_` cph`_\_(_`ind_\_
n`^\ h� sdh\( k`mh`\]dgd_\_( m`ndno`i^d\ \ ^jhkm̀ nd� i ndhkg` t g\
m`ndno`i^d\ \g ǹap`muj _` ^jmo`*

3[aRPRQR[aR`&

Jp^c\n diq`nodb\^dji`n c\i nd_jm`\gdu\_\n k\m\ \i\gdu\m`g `a`^oj _ g̀
cd_mj^\m]pmj `i g\n kmjkd`_\_ ǹ b`jo� ^id^\n _` gjnnp g̀jn*Bi `g`nop_dj
diagp`i^d\ _` g\^jio\hdi\^d� i kjm\^ d̀o``i g\n kmjkd`_\_`nb`jo� ^id^\n
_`g np g̀j m̀ nd_p\g ]\n� god^j $O\ch\i( E\hu\c(Q\c\( Foci\di( #>ch\_(
.,-,%( m`\gdu\_j `i J\g\nd\( npno`io\ lp` `g \^`do` diagpt` `i g\n
kmjkd`_\_`n b`jo� ^id^\n _` gjn np`gjn( `i gjn g�hdo`n _` >oo`m]`mb(
^jhk\^o\^d� i( k m̀h`\]dgd_\_t kmp`]\n omd\sd\g`n ij ^jinjgd_\_jn ij
_m̀ i\_jn* Bno` `nop_dj \i\gdu\ _jn odkjn _` np`gj S $bm\ipg\m% t SF
$adij% k\m\ ^jhk\m\mgjn* Ijn m`npgo\_jn hjnom\mji lp` g\ \_d^d� i _`
\^`do` od`i` `a`^ojn \_q`mnjn \ g\n kmjkd`_\_`n b`jo� ^id^\n _` gjn
np`gjn S t SF*

I\ diq`nodb\^d� i( `a ^̀oj_` g\ ^jio\hdi\^d� i_`g \^`do` _`hjojm `i g\n
kmjkd`_\_`n b`jo� ^id^\n _` g\ \m^dgg\nj]m`^jinjgd_\_\$K\udm( .,-.%(
m`\gdu\_\ `i Bbdkoj km`n`io\ pi \i� gdndn _`g `a`^oj _` `no` dinphj `i
g\n kmjkd`_\_`n b`jo� ^id^\n _` g\ \m^dgg\ m`nk`^oj \g od`hkj7 _d^c\n
kmjkd`_\_`n \i\gdu\_\n nji g̀ g�hdò g�lpd_j t g�hdo`kg� nod^j(^j àd^d`io`
_` k`mh`\]dgd_\_(^jhkm̀ nd� i di^jiadi\_\ t ^jinjgd_\^d� i*P` di_d^\
lp``g`a`^oj ndbidad^\io`_` g\ ^jio\hdi\^d� i ^ji \^ d̀o` ǹ di_p^d_j^ji
g\ _pm\^d� i _` g\ ^jio\hdi\^d� i kjm ^ m̀^\ _` 2h`n`n7 h\n \gg� _` gjn
2h`ǹ nc\t pi`à ^ojh`ijm*P``i^jiom� pi di^m̀ h`ioj`i`g^j àd̂ d`io`
_` k`mh`\]dgd_\_ t gjn �i_d^`n _` ^jhkm`nd� i t `sk\ind� i( `i g\n
_`h� n kmjkd`_\_`n ^jhj `g II( IMlp `sdno` _`^m`h`ioj*

Bg `nop_dj( `a`^oj _` g\ ^jio\hdi\^d� i _`g ^mp_j _` k`om� g`j `i g\n
kmjkd`_\_`n b`jo� ^id^\n _` gjn np`gjn \m^dggjnjn t \m`ijnjn
$Hc\h`c^cdt\i( Ejnn`di @c\mfc\]d( #Q\edf( .,,3%( m`\gdu\_j `i Fm� i(
\i\gdu\ _d^cj `a`^oj `i g\n kmjkd`_\_`n6 g�hdo`n _` >oo`m]`mb(
^jhk\^o\^d� i( ^jmo` _dm`^oj $^jc`nd� i t amd^^d� i%( ^jhkm`nd� i pid\sd\g
t k`mh`\]dgd_\_* I\^jhk\^o\]dgd_\_ _` oj_\n g\n hp`nom\n _` np`gj
\ph`io\ ^ji`g ^jio`id_j_` k`om� g`j7 k m̀j c\t pi\ _dnhdip^d� i _` gjn
g�hdo`n _` >oo`m]`mb( _`ind_\_ n`^\( ^jio`id_j � kodhj _` \bp\(
k`mh`\]dgd_\_ t ǹap`muj\ ^jhkm̀ nd� i ndhkg *̀ O`\gdu\_\ g\ kmp`]\ _`
^jmo` _dm`^oj n` hp`nom\ lp` c\t pi _`^m`h`ioj kd^j _`g `nap`muj
^jmo\io` _`oj_\n g\nhp`nom\n( ^jipi\ m̀ _p^^d� i_` g\^jc`nd� i7k`mj
`i np`gjn \m^dggjnjn g\ ^jmm`g\^d� i _`g � ibpgj _` amd^^d� i dio`mi\ `n
_dm ^̀o\*

I\k\mo`\kgd^\odq\ _`g`nop_dj`n g\`no\]dgdu\^d� i_`np`gjn ^jio\hdi\_\n
^ji cd_mj^\m]pmj _` k`om� g`j* Bi `g `nop_dj podgdu\^d� i _` g\n \m`i\n
^jio\hdi\_\n ^ji k`om� g`j `i ^ji^m`oj \na� god^j k\m\ ^\hdijn
n`^pi_\mdjn $>g)Jpo\dmd # Bd_( -553% `i Hpr\do( n` `i^p`iom\ lp` g\
\m`i\ ^jio\hdi\_\ ^jik`om� g`j ap` podgdu\_\k\m\h`u^g\n_` ^ji^m̀ oj
\na� god^j^jhjnphdidnomj\n`m\]\no ^̀d_j`i g\kmj_p^^d� i_`h\ò md\g ǹ
_` ^jinomp^^d� i \na� god^\*I\n h`u^g\n ap`mji _` ^ji^m`oj\na\god^j _`

pi\ ^\gd_\_ lp` kp`_` n`m pn\_j kjm ^\hdijn n`^pi_\mdjn( ]\n`n t
np] ]\n`n _` ^\hdijn( ^\k\n dhk`mh`\]g`n k\m\ q`mo`_`mjn t hpmjn
_` ^jio`i^d� i(j `no\]dgdu\^d� i _` ò mm\kg`i`n*

M\m\ g\ ^\k\^d_\_ _` njkjmo` _`g np`gj( `i pi`nop_dj m̀ \gdu\_j nj]m`
pnj _`\^`do` lp`h\_j k\m\ h`ejm\m]\n`n t np]]\n`n bm\ipg\m̀ n n`
kp_j ^ji^gpdm g\qd\]dgd_\__`g `hkg`j _` \^`do` lp`h\_j k\m\ h`ejm\m
g\ m`ndno`i^d\ h`^� id^\ t _`ind_\_ h� sdh\ _` \gbpi\n ]\n`n t
np]]\n`n bm\ipg\m̀ n* Ijnh\tjm`n di^m`h`iojn _`_`ind_\_h� sdh\
k\m\ g̀ `in\tj _` kmj^ojm`no� i_\m t kmj^ojm hj_dad^\_j n` `i^p`iom\i
`i g\n ^jh]di\^dji`n _` 31" _` \bp\ t .1" _` \^`do` t 1," _`
\bp\ t 1," _` \^`do` m`nk`^odq\h`io` $O`t`n Lmodu( -553%*

Bi pi `nop_dj _` ^\nj( `no\]dgdu\^d� i _` np`gjn ^jio\hdi\_jn ^ji
k`om� g`j( n` di_d^\ lp` g\ ^jio\hdi\^d� i ^ji k`om� g`j om\` `a`^ojn
\_q m̀njn`i g\nkmjkd`_\_`nb`jo� ^id \̂n ]� nd̂ \n_`gnp`gj_`api_\^d�i*
M\m\`no\]dgdu\m ǹojn np`gjn ^jio\hdi\_jnn` c\pn\_j q\mdjn \_dodqjn(
^\g( ^`idu\ qjg\io` t ^`h`ioj( gjn ^p\g`n h`ejm\i g\n kmjkd`_\_`n
b`jo� ^id^\n _`g np`gj( g̀ h`ejm m ǹpgo\_j ap` g\^jh]di\^d� i _`-,"_`
^\g( 1" _` ^`idu\ qjg\io` t 1" _` ^`h`ioj \_d^dji\_j \g np`gj
^jio\hdi\_j* $Pc\c(Pcmjaa( M\o`g( Qdr\md( # O\h\fmdnci\i( .,,/%*

5\[aNZV[NPV~[ QRY NZOVR[aR&

Bg `a`^oj _`g cd_mj^\m]pmj nj]m` `g h`_dj \h]d`io` `n pi o`h\ _`
_dn^pnd� i(kjm ^p\glpd`m\_` g\n ndbpd`io`n m\uji`n $Pcdb`i\f\( .,--%6
$-% `g |\^`do`� `n pi\ h`u^g\ ^jhkg`e\ _` kmj_p^ojn lp�hd^jn lp`
od`i`i _da`m̀ io`n `a`^ojn o� sd^jn th ^̀\idnhjn_` \^^d� i( $.% `g \^`do`
_`mm\h\_j ^jino\io`h`io` `i `g h`_dj \h]d`io` ^\h]d\ _`]d_j \
kmj^`njn a�nd^jn t _`h`o`jmdu\^d� i ]djg� bd^\( gj lp`ndbidad^\ lp` np
o� sd^j`a`^oj o\h]d� i ^\h]d\^ji `g od`hkj( $/% jmb\idnhjn _da`m̀ io`n(
di^gpnj _`g hdnhj jmb\idnhj( m`\^^dji\i _` h\i`m\ _da`m̀ io` \ g\
`skjnd^d� i o� sd^\ ( $0% gjn np] g`o\g`n `a`^ojn _`g \^`dò \ g\ `skjnd^d� i
kp`_` m̀ npgo\m `i dhk\^ojn kj]g\^dji\g`n j^jhpido\mdjn \� jn _`nkp�n
_` g\`skjnd^d� i did^d\g*Mjm o\ioj g\ ^jio\hdi\^d� i( _`n_` pikpioj _`
qdno\ h`_dj\h]d`io\g( `n g\ \go`m\^d� i _` g\n ^\m\^o`m�nod^\n a�nd^\n(
lp�hd^\n j ]djg� bd^\n _` gjn a\^ojm`n h`_dj\h]d`io\g`n `i bm\_j o\g
lp` npkjib\i pi md`nbj di\^`ko\]g` k\m\ g\ n\gp_ cph\i\ j gjn
`^jndno`h\n $J`i\ Kd`q`n( .,,5%*

5\[aNZV[NPV~[ QRY `bRY\&

Bg np`gj`n |g\ adi\ ^\k\ npk`mdjm _` g\ ^jmo`u\ o`mm`nom`( ndop\_\ `iom`
`g g`^cj mj^jnj t g\ npk`mad^d`( ^jhkp`no\ kjm k\mo�^pg\n hdi`m\g`n(
h\o`md\ jmb� id^\( \bp\(\dm` t jmb\idnhjn qdqjn* Bgnp`gj^jinodopt` g\
k\mo` _` g\npk m̀ad^d` ò mm̀ nom̀ nj]m` g\ lp` n` \nd`io\ g\qd_\ q`b ò\g t
nj]m` g\ ^p\g n` dhkg\io\ g\h\tjm k\mo` _` g\n \^odqd_\_`n cph\i\n(
nd`i_j( \_`h� n( g\ dio`ma\u `iom̀ g\ od`mm\( `g \dm` t `g \bp\ gj lp` gj
^jiad`m` ^\k\^d_\__` _`n`hk`� \m o\ioj api^dji ǹ i\opm\g`n ^jhj _`
pnj� $P\]mjnj Djiu\g`n # M\nojm Bds\m^c( .,,0%* Bg np`gj `no�
^jhkp ǹoj _`pi\h\omdu dio`bm\_\ kjm ^di^j ^jhkji`iò n kmdi^dk\g`n6
$Qjmm`n A`gb\_j # Wpgp\b\ Jjiojt\( .,,5%*

& Jdi`m\g`n* @jinodopt`i gjn kmdi^dk\g`n ^jhkji`io`n
`nomp^opm\g`n _` gjn np`gjn t npkji`i h� n _`g 1," _`g
qjgph`i ojo\g*

& >dm`)\bp\* @jinodopt`i `g qjgph`i _` kjmjn( kjm gj b`i`m\g
j^pk\ `iom` `g .1 t 1," _`g qjgph`i ojo\g*

& Lmb\idnhjn qdqjn* L^pk\i h`ijn _`g -" _`g qjgph`i*

$") ! $#&
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& J\o`md\ jmb� id^\* Ln^dg\i `iom` `g / t 2" _`g qjgph`i( ^ji
q\gjm h`_dj*

7[ NPRVaR _R`VQbNY \ UVQ_\PN_Ob_\&

Ijn \^`do ǹ pn\_jnnji pi\ h`u^g\ _`cd_mj^\m]pmjn kmj^`_`io ǹ _`g
k`om� g`j ^ji m̀ nojn _` gjn \_dodqjn lp` n` g`n \� \_d`mjik\m\m`\gdu\m g\
api^d� i_` gp]md^\^d� i(\n�^jhj \bp\( _dnjgq`io ǹ tjomjn^jio\hdi\io ǹ
\_lpdmd_jn _pm\io` np podgdu\^d� i $>mi`m( ?\m]`m� i( # Jpm( .,,2%* Bg
\^`dò ǹ m ǹd_p\g jpn\_j |^p\i_j c\ nj]m̀ k\n\_j gjn g�hdò nh� sdhjn

_` ^jio\hdi\^d� i t _d^cj gp]md^\io` _`]` n`m m`hjqd_j j ^\h]d\_j
^p\ioj \io`n( kp`nojlp` npn kmjkd`_\_`n a�nd^\n( lp�hd^\n c\i nd_j
\go`m\_\n t ij g` k`mhdo`i m`\gdu\m np g\]jm \ ^\]\gd_\_( ijo� i_jn` `i
pi di^m`h`ioj `i `g _`nb\no` _`g hjojm� $K� _`m Jp� ju # O* J\m�i(
.,,/%*

<[QVPNQ\_R` QR `bRY\` P\[aNZV[NQ\`&

>gbpijn di_d^\_jm̀ n k\m\ `q\gp\m np g̀jn ^jio\hdi\_jn kp`_`i n`m6 g\
]djh\n\)@( g\ m`nkdm\^d� i( g\ ojsd^d_\_ _` g\n gjh]md^`n _` od`mm\ t
b`mhdi\^d� i _` g\ n`hdgg\ _` hjno\u\ $A\rnji `o \g*( .,,3%* Ri\
h`ejm `q\gp\^d� i n` gjbm\m�\ nd n` di^gpt`n`i jomjn di_d^\_jm`n
kjo`i^d\g`n _` �i_jg` `^jg� bd^j)]djg� bd^j7 kjm `e`hkgjn( `g bm\_j _`
_dq`mnd_\_ b`i� od^\( `g m`i_dhd`ioj _` gjn ^pgodqjn( `g qdbjm _` g\n
kg\io\n t np _`n\mmjggj m\_d^\g( t g\ ^\gd_\_ _`g \bp\ lp` _m`i\
npk`mad^d\gh`io`( \n�^jhj g\lp` n` kd m̀_`kjm gdsdqd\^d� i np]ò mm� i`\*
Bi ^p\ioj \ g\ q`gj^d_\_ _` _d^cjn ^\h]djn( `sdno`i kmj^`njn ^\nd
dmm`q`mnd]g`n( ^jhj nji g\ ^jhkjnd^d� i hdi`m\g( g\ _dnomd]p^d� i _`
k\mo�̂ pg\n _`_da`m̀ io ǹ o\h\� jn( g\ ajmh\^d�i _` gjn np`gjn(`g _`n\mmjggj
_`g k`madg( g\ `mjnd� i c�_md^\ j `� gd^\( `o^* $@\g_`m� i( Jjm`ij( #?\mm\(
.,,.%*Q\h]d� i n` od`i`ih`_d_jm`n _` di_d^\_jm`n _` ^jio\hdi\^d� i
^jhj gjn dn� kj_jn t gjh]md^`n _`od`mm\lp` nji ^\k\^`n _` k`m^d]dm g\
km̀ n`i^d\ _` ^jhkp`nojn o� sd^jn t `n^\k\i _` g\ ^jio\hdi\^d� i
$Ijpm`dmj( Pj\m`n( # Kjbp`dm\( .,,1%*

8NPa\_R` S|`VP\ ZRPz[VP\` QRY `bRY\&

Bg \i� gdndn _` pi kmj]g`h\ _`^jio\hdi\^d� i _` np`gj _`k`i_` _` g\
diajmh\^d� i b\i\_\ `i ^\hkj t `i g\]jm\ojmdj ^ji `g kmjk� ndoj _`
m`h`_d\m t ojh\m\^^dji`n ^jmm`^odq\n $Ijsc\h(-553%*I\n kmdi^dk\g ǹ

kmjkd`_\_`ndib`id m̀dg ǹ kp`_`in`m om\o\_\n ]\ej gjn kmdi d̂k\g ǹ bmpkjn6
$\% \lp`ggjn lp` om\o\i^ji kmj^`njn _` om\inkjmo` _` ^jio\hdi\io`n(
k`mh`\]dgd_\_( kjmjnd_\_( _`ind_\_( `nomp^opm\ _`g np`gj t bm\_j _`
n\opm\^d� i7 t $]% \lp`ggjn lp`om\o\i ^ji`g `nap`muj t ^jhk\^o\^d� i _`
np g̀jn(`n_`^dm(kmjkd`_\_`na�nd̂ \nh ^̀�id \̂nk m̀odi`iò n\ g\ ǹo\]dgd_\_
_` np`gjn t kmjkd`_\_`n diqjgp^m\_\n `i g\ m`h`_d\^d� i _` ndodjn
^jio\hdi\_jn $Vjib( .,,-%* Ijn m`npgo\_jn n` \kgd^\i `i g\
R`aNOVYVgNPV~[ QR `bRY\`( _`adid_j ^jhj `g h`ejm\hd`ioj _` g\n
kmjkd`_\_`n a�nd^\n _` pinp`gj\ om\q� n _`kmj^`_dhd`iojnh ^̀� id^jn
` di^jmkjm\^d� i_` kmj_p^ojn lp�hd^jn( i\opm\g`nj ndio� od^jn*

N# 8NPa\_R` S|`VP\` QRY `bRY\&

Q`i`hjn6 CR`\ R`]RP|SVP\ N]N_R[aR2|Bng\ m̀ g\^d� i `iom̀ `g k`nj _`
g\hp`nom\ $n� gd_jnh\n g̀ \bp\ lp` ^jio`ib\% t np qjgph`i \k\m̀ io`(
np`g` q\md\m `iom` -1 t .- fK+h/� $Djiu\g`n _` S\gg`ej( .,,.%*
3O`\_PV~[2|P` m̀ ad`m̀ \ g\ _`o`mhdi\^d� i _` g\\]njm^d� i _`g h\o`md\g
`i .0 cjm\n� $@m̀ nkj Sdgg\g\u( .,--%*C\_\`VQNQ2 |Bn g\ m g̀\^d� i`iom`

`g qjgph`i _` cp`^jn t `g qjgph`i ojo\g _`g `g`h`ioj ^jind_`m\_j�
$Djiu\g`n _` S\gg`ej( .,,.%* 9_NQ\ QR `Nab_NPV~[2 |Bn g\ m`g\^d� i
`iom` `g qjgph`i _` \bp\ t `g qjgph`i _` q\^�jn _` pi np`gj $Od^j
Oj_mdbp`u # A`g @\nodggj( .,,-%* 5\[aR[VQ\ QR UbZRQNQ2 |Bn g\
m`g\^d� i `iom` `g k`nj _`g \bp\ ^jio`id_\`i `g hdnhj t `g k`nj _` np
a\n` n� gd_\� $Od^j Oj_mdbp`u # A`g @\nodggj( .,,-%* 5\Z]NPVQNQ
_RYNaVcN2 |di_d^\ `g bm\_j _` ^jhk\^d_\_ _` pi np`gj bm\ipg\m `i np
`no\_ji\opm\g(_ ò`mhdi\_jh`_d\io` g\ m g̀\^d� i_`gh� sdhj di^m`h`ioj
kjnd]g` _` npm`g\^d� i _` q\^�jn \ g\ \hkgdop_ ojo\g _`q\^�jn _` _d^c\
m`g\^d� i� $@m`nkj Sdgg\g\u( .,--%*ERYNPV~[ QR NV_R % cNP|\`2 |Bn g\

m`g\^d� i _`g qjgph`i \dm`)q\^�jn \g qjgph`i `nk`^�ad^j _`g np`gj�
$Tcdogjr( -554%* CYN`aVPVQNQ2 |od`i` pi `a`^oj dhkjmo\io` `i g\n
kmjkd`_\_`n _` dib`id`m�\( ^jhj g\ m`ndno`i^d\ \g ^jmo` t g\
^jhkm`nd]dgd_\_( n` pn\ g\ ^jindno`i^d\ kg� nod^\ ^jhj ]\n` k\m\ np
^g\ndad̂ \^d� i� $Tcdogjr(-554%*CR_ZRNOVYVQNQ2_`gnp g̀j ǹ g\^\k\^d_\_
lp` od`i` � no\ k\m\ k`mhdodm `g k\nj _`g \bp\( |_`k`i_` _` q\mdjn
a\^ojm`n ^jhj6 qdn^jnd_\_ _`g agpd_j( _dnomd]p^d� i _`g o\h\� j _` gjn
kjmjn(_dnomd]p^d� i bm\ipgjh� omd^\( m g̀\^d� i _`q\^�jn( mpbjnd_\_ _` g\n
k\mo�^pg\n hdi`m\g`n t bm\_j _` n\opm\^d� i _`g np`gj� $A\n( .,,-%*

O# 8NPa\_R` ZRPz[VP\` QRY `bRY\&

Bno�i m̀ a m̀d_jn \ g\ m ǹdno`i d̂\ lp`�nò jam ^̀` am̀ iò \^\mb\n s̀o`mi\n(
o`i`hjn6 ER`V`aR[PVN P\_aN[aR QRY `bRY\2|Bn g\ m`ndno`i^d\ dio`mi\
kjm � m̀ \ pido\md\ lp` g\h\n\ _` np`gj jam`^` k\m\ m`ndnodm g\ a\gg\ t `g
_`ngdu\hd`ioj\ gj g\mbj _` ^p\glpd`mkg\ij _`iomj_` � g� $A\n( .,,-%( n`
\i\gdu\ gjn k\m� h`omjn _` m̀ ndno`i^d\ \g `nap`muj ^jmo\io`( g\ ^jc ǹd� i
t `g � ibpgj_` amd^^d� i dio`mi\*ER`V`aR[PVN N P\Z]_R`V~[ `VZ]YR2n`
pn\ ^jhj di_d^\_jm _` g\^jindno`i^d\ _` g\n \m^dgg\n( `n \_`^p\_j np
^� g^pgj `inp`gjn \m^dggjnjnh`_d\iò g\kmp`]\ _` ^jhkm`nd� i ndhkg`*

G_NaNZVR[a\ QR `bRY\` P\[aNZV[NQ\` ]\_ NPRVaR _R`VQbNY \
UVQ_\PN_Ob_\`&

Bg \^`do` m`nd_p\g diagpt` i`b\odq\h`io` `i g\n kmjkd`_\_`n a�nd^\n(
lp�hd^\n t ]djg� bd^\n _` gjn np`gjn* Pd `nojn np g̀jn nji ^jio\hdi\_jn
^ji gjn kmj_p^ojn_`gk`om� g`j \̂pn\i g\_`bm\_\^d�i $Puojhkf\( -555%(
ij nd`i_j \_ ^̀p\_j k\m\pnjn \bm�^jg\n(_`]d`i_j n`m]djmm`h`_d\_\n
h`_d\io` hp^cjn kmj^`njn( gjn ^p\g`n kp`_`i n`m6 ^\g`a\^^d� i j
\ph`ioj _` g\ ò hk m̀\opm\( à modgdu\io`^jh m̀̂ d\gjg �̀ adgj $@jpgji(M g̀g`od m̀(

Djpmc\io( #A g̀dgg`( .,,1%( g̀ hdnhj^gdh\ am�bd_j_`g _`nd`moj kjg\m( g\n
^\m\^o`m�nod^\n _` gjn ^jio\hdi\io`n( g\ o`hk`m\opm\( `g ]\ej^jio`id_j
_` cph`_\_ $P\in^\mod`m( I\dib( O`dh`m( # W``]( .,,5%( g\
`g`^omjm`h`_d\^d� i ^jindno`io` `i \kgd^\m ^jmmd`io` `g� ^omd^\ k\m\
kmjhjq`m `g hjqdhd`ioj _` gjn ^jio\hdi\io`n $M\ujn( Ojn\g`n(
>g^� io\m\( D� h ù( #P\imjh� i( .,-,%( podgdu\^d� i _` g\ jsd_\^d� i _`g
k`m� sd_j _` cd_m� b`ij^\o\gdu\_\ kjm js�b`ij ]� nd^j _` m`nd_pjn _`
`n^jmd\ _` cjmijn k\m\ m̀ h`_d\m np`gjn ^jio\hdi\_jn ^ji \^`do` j
^jh]pnod]g` _d ǹ`g $Qn\d # H\j(.,,5%( `g h� oj_j_` g\ adojmm`h`_d\^d� i
lp` od`i` _dq`mn\n ^g\ndad^\^dji`n ^ji ]\n` `i g\ \^odqd_\_ adndjg� bd^\
_` g\nkg\io\n \g`iam̀ io\m gjn ^jio\hdi\io`n_`g np g̀j( _``nò hj_j n`
od`i`ikg\io\n lp` nji ^\k\^`n _`m`hjq`m ^jio\hdi\iò n dijmb� id^jn
t \^phpg\mgjn `i npn o èd_jn$adoj`som\^^d� i( adoj\^phpg\^d� it adojhdi`m�\
$C`mm`m\)@`mm\oj( Oje\n)>q`gdu\k\( Mjbbd)S\m\g_j( >g\m^� i( #
@\� du\m̀ n)Sdgg\ip q̀\( .,,2%( adi\gh`io` o\h]d� in`kp`_` di_d^\m lp`
`sdno` g\ kjnd]dgd_\_ _` g\ di^gpnd� i _` ]\^o`md\n( gjn ^p\g`n kp`_`
\^ g̀ m̀\m g\ _`bm\_\^d� i _` cd_mj^\m]pmjn*

$") ! $#&
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@3G7E<3?7F L @tGB6BF

Bg odkj _` `nop_dj `n _` \g^\i^` ^jmm`g\^dji\g( podgdu� i_jn` k\m\ g\
dio`mkm̀ o\^d� i t ^jiom\nò _` g\cdk� o ǹdn `g ^j àd^d`io`_`^jmm̀ g\^d� i _`
M`\mnji*

I\ kj]g\^d� i_` `nop_dj`n `g np`gj adij _` ]\e\kg\nod^d_\_ `som\�_j _ g̀
gpb\m_`ijhdi\_jM\o\gg\id )Mpij( ^ptj o\h\�jhp`nom\g`n ,0^\gd^\o\n
`s^\q\_\n \-*-,h _` kmjapi_d_\_*

Ijn h\o m̀d\g`n podgdu\_jn ap`mji`g np`gj adij t \^`do` m`nd_p\g* Bg \^`do`
n` h`u^g� `i kmjkjm^dji`n _` ,"( ."( 0"( 2"( 4" t -," _`g
k`nj n`^j _` g\ hp`nom\ _` np`gj*

Ijn dinomph`iojn `hkg`\_jn ap`mji6 @p^c\m\ _` @\n\bm\i_`( qd_mdj
`nh`mdg\_j( o\hd^`n( `lpdkj Mmj^ojm( kdn� i( k`mh`� h`omj _` ^\mb\
q\md\]g` $`in\h]g\_j `i g\]jm\ojmdj%( ]\g\iu\( cjmij(`lpdkj omd\sd\g t
`lpdkj_` ^jhkm`nd� i pid\sd\g*

E7FH?G36BF

5N_NPaR_|`aVPN` V[VPVNYR` ^bR ]_R`R[aN RY `bRY\ N_PVYY\`\&
Bg np g̀j i\opm\g `i`nop_djpi\\m̂ dgg\_` ]\e\ kg\nod^d_\_$@I%( ^jikj^\
km`n`i^d\ _` gdhjn( \m`i\n t bm\q\n( `g ^p\g n` `i^p`iom\ `i g\ k\mo`
npk`mad^d\g c\no\ pi\ kmjapi_d_\_ \kmjsdh\_\ _` -*-, h( \ k\modm _`g
^p\g n` `i^p`iom\ g`^cj _` mj^\* I\_`ind_\_n`^\ _`g np g̀j`n _`-*14
b+^h/( cph`_\_ i\opm\g _` ..*2/"q\md\i_j n`b� i g\n `no\^dji`n _`g
\� j*

GNOYN ()
5N_NPaR_|`aVPN` T_N[bY\Z{a_VPN` f ]Yz`aVPN` QRY `bRY\&

Cp`io`6 Bg\]jm\^d� i kmjkd\* Bi ]\n` \ gjn `in\tjn _` bm\ipgjh`om�\ t kg\nod^d_\_*

A` g\ o\]g\ ,-( `g 0*-."`n bm\q\( `g .3*,." `n \m`i\ t `g 24*42" _` g\ hp`nom\ `n gdhj t \m^dgg\7 kjm o\ioj `n pi np`gj _` bm\ij adij( k`mj _`]d_j \
np �i_d^` _` kg\nod^d_\_ _` -1*5,"( `g np`gj n` ^g\ndad^\ ^jhj@I n`b� i `g Pdno`h\Ridad^\_j _`@g\ndad^\^d� i _` Pp`gjn $PR@P%*

8NPa\_R` S|`VP\` QRY `bRY\ N_PVYY\`\ NSRPaNQ\` ]\_ RY NPRVaR _R`VQbNY&
P` \i\gdu\i gjn a\^ojm̀ n a�nd^jn lp`n` hp`nom\i `i g\ o\]g\ ,.*

GNOYN (*
5N_NPaR_|`aVPN` S|`VPN` QRY `bRY\ N QVSR_R[aR` P\[aR[VQ\`QR NPRVaR _R`VQbNY

Cp`io`6 Bg\]jm\^d� i kmjkd\* Bi ]\n` \ gjn `in\tjn _` bm\ipgjh`om�\ t kg\nod^d_\_*

Bg g�hdo` g�lpd_j ]\e� `i 10*-" t `g g�hdo` kg� nod^j `i /3*1"\g -," _`
^jio`id_j _` \^`do` `i ^jhk\m\^d� i \g np`gj i\opm\g*>g _`o`mhdi\m`g
g�hdo`kg� nod^jn` c\j]n`mq\_jlp``g np`gjn` m̀ nlp`]m\e\\^jiò id_jn
_`cph`_\_kjm_`]\ej_`g np`gjij ĵio\hdi\_j*Mjm o\ioj(n`^ji^gpt`
lp` c\t pi\ m`_p^^d� i _` gjn g�hdo`n _` kg\nod^d_\_( `g \^`do` m`nd_p\g
npnodopt` \g \bp\* Ijn �i_d^`n m 9 ),*425 t m 9 ),*50/ k\m\ `g g�hdo`
g�lpd_j t g�hdo` kg� nod^j m`nk`^odq\h`io`( di_d^\i lp` `sdno` pi\

^jmm`g\^d� i diq`mn\hpt \go\ `iom` `g ^jio`id_j _` \^`do` m`nd_p\g t `g
g�hdo` g�lpd_j t g�hdo` kg� nod^j( `n _`^dm \h\tjm ^jio`id_j _` \^`do`
m`nd_p\g n` j]n`mq\ pi\m`_p^^d� i _` \h]jn g�hdò n( gj ^p\g m̀ npgo\ n`m
ndbidad^\odqj $k 8 ,*,1%* Bg ^j`ad^d`io` m9 ),*3/2 k\m\ `g �i_d^` kg� nod^j
di_d^\ lp` `sdno` pi\ ^jmm`g\^d� i diq`mn\ \go\ `iom̀ `g ^jio`id_j _`
\^`do`t g̀ �i_d^` kg� nod^j( gj ^p\g n`km`n`io\ ^jio`i_`i^d\ $k ; ,*,1%*

Característica Símbolo Porcentaje
Tamaño de las partículas

Grava
Arena

Limo y arcilla

G
S

M y C

4.12
27.02
68.86

Límites de Atterberg
Límite l íquido
Límiteplástico

Índicedeplasticidad

LL
LP
IP

37.86
21.97
15.89

Indicador Und. 0% 2% 4% 6% 8% 10% r p
Límite líquido,

LL
% 37.86 25.49 23.98 23.73 22.94 17.38 -0.869 0.025

Límite plástico,
LP

% 21.97 18.93 15.87 15.89 14.52 13.74 -0.943 0.005

Índice de
plasticidad, IP

% 15.89 6.56 8.11 7.84 8.42 3.64 -0.736 0.095

Densidad seca
máxima, $dmáx

g/cm3 1.96 2.02 1.97 1.91 1.87 1.77 -0.882 0.020

Contenido de
humedad

óptimo, CHO
% 10.6 8.1 7.8 7.5 6.5 5.8 -0.941 0.005

Permeabilidad, k cm/s 1.18E-3 6.23E-4 2.45E-4 1.75E-4 1.11E-4 9.86E-5 -0.880 0.021

$") ! $#&
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Bi `g `nop_dj `g h� sdhj ^jio`id_j _` cph`_\_ ^\t� _` -,*2" \
1*4"* Pd n` podgdu\ `g \^`do` m`nd_p\g ^jhj `no\]dgdu\_jm k\m\ g\
^jhk\^o\^d� i _` o`mm\kg`i`n c\t lp`o`i`m`i^p`io\lp` did^d\gh`io`
\ph`io\ g\_`ind_\_n`^\ t kjm ^jindbpd`io` g\ m ǹdnò i^d\( `ioji^`n g\
podgdu\^d� i _`g \^`do` m̀ nd_p\g `i k`lp`� \n ^\iod_\_`n( _`." \g0" `i
k`nj n`^j _` g\ hp`nom\ h`ejm\m�\ g\ ^jhk\^o\]dgd_\__`g np`gj* Ijn
�i_d^`n m 9 ),*44. t m 9 ),*50- k\m\ g\ _`ind_\_ n`^\ h� sdh\ t `g
^jio`id_j _` cph`_\_ � kodhj m`nk`^odq\h`io` di_d^\i lp` c\t pi\
^jmm̀ g\^d� i diq`mn\hpt \go\`iom̀ g̀ ĵiò id_j_`\^ d̀o`t gjn di_d^\_jm ǹ
h`i^dji\_jn( m`npgo\i_j n`m ndbidad^\odqjn $k 8 ,*,1%*

Q`i`hjn pi\ m̀ _p^^d� i _` g\ k m̀h`\]dgd_\_ _`-*-4B)/\ 5*42B)1 ^h+
n* Bg ^j`ad^d`io` m9 ),*44, di_d^\ lp` c\t pi\ ^jmm`g\^d� i diq`mn\hpt
\go\kjm gjlp`\h\tjm ^jio`id_j_` \^̀ dò m̀ nd_p\gh`ijmk`mh`\]dgd_\_
_`g np`gj( m`npgo\i_j n`m ndbidad^\odqj $k 8 ,*,1%*

8NPa\_R` ZRPz[VP\` QRY `bRY\ N_PVYY\`\ NSRPaNQ\` ]\_ RY NPRVaR
_R`VQbNY&
P` \i\gdu\i gjn a\^ojm`nh`^� id^jn lp` n` \i\gdu\i _` \^p`m_j \ g\
o\]g\ ,/*

GNOYN (+
5N_NPaR_|`aVPN` ZRPz[VPN` QRY `bRY\ N QVSR_R[aR` P\[aR[VQ\` QR NPRVaR _R`VQbNY

Cp`io`6 Bg\]jm\^d� i kmjkd\* Bi ]\n` \ gjn `in\tjn _` bm\ipgjh`om�\ t kg\nod^d_\_*

Indicador Und. 0% 2% 4% 6% 8% 10% r p

Resistenciaa
compresión
simple, qu

kg/cm2 5.23 7.27 7.61 3.19 2.35 1.78 -0.775 0.070

Cohesión, c kg/cm2 0.34 0.33 0.44 0.27 0.17 0.16 -0.768 0.074
Ángulo de

fricción interna, %
Phi 9.52 10.15 13.12 10.65 10.15 8.67 -0.238 0.649

M\m\ `g `nop_dj lp ]\e� _` 1*./ \ -*34 fb+^h. \g -," _` \^`do`
$\kmjsdh\_\h`io`pi)22"%( gj lp` ^ji^p`m_\^ji gjn\pojm ǹ om\o\_jn(
k`mj c\t pi di^m`h`ioj _` `no` `nap`muj `i `g dio`mq\gj _`g ."\g 0"
_` \^`do (̀ `g ^p\g _`]` n`m ^jind_`m\_j k\m\\i\gdu\m g\`no\]dgdu\^d� i j
h`ejm\hd`ioj _` np`gjn adijn `i j]m\n ^dqdg`n( kjmlp` n` od`i` pi
di^m`h`ioj _` .*/4 fb+^h.* Bg ^j`ad^d`io` m 9 ),*331 di_d^\lp` `sdno`
pi\ ^jmm`g\^d� i diq`mn\ \go\ `iom``g ^jio`id_j _`\^`do` t g\ m`ndno`i^d\
\ ^jhkm̀ nd� indhkg`( km`n`io� i_jn` ^ji o`i_`i^d\ $k ; ,*,1%*

I\ ^jc`nd� i _`g np`gj n` m̀ _p^`_` ,*/0fb+^h. \ ,*-3fb+^h. \g -,"
_` ^jio`id_j _` \^`do`* m 9 ),*324 di_d^\ lp` `sdno` pi\ ^jmm`g\^d� i
diq`mn\ \go\ `iom` `g ^jio`id_j _` \^`do` t g\ ^jc`nd� i _`g np`gj(
^jind_`m� i_jn` njgj _` o`i_`i^d\ $k; ,*,1%*

Bi ^p\ioj \g � ibpgj _` amd^^d� i _`g np`gj c\t pi q\gjm h� sdhj _`
-/*-.% `iom̀ `g ." t 0" _` ^jio`id_j _` \^`do` m̀ nd_p\g( m`\gdu\_j `i
kmp`]\n omd\sd\g`n* Bg ^j`ad^d`io` m 9 ),*./4 ^ji k 9,*205( di_d^\ lp`
`sdno` ^jmm`g\^d� i ]\e\ `iom` `g ^jio`id_j _` \^`do` t `g � ibpgj _`
amd^^d� i dio`mi\ _`g np`gj( kjm o\ioj ij n` kj_m�\ b`i`m\gdu\m _` lp` \
h\tjm ^jio`id_j _` \^`do` m`nd_p\g di^m`h`io\ j _dnhdipt` `g � ibpgj
_` amd^^d� i diò mi\ _`g np`gj*

6<F5HF<xA

Bg \^`do` m̀ nd_p\g h`u^g\_j ^ji `g np`gj m`_p^` gjn Y|ZVaR` Y|^bVQ\ f
]Yz`aVP\( _`^m`h`iojn ndbidad^\io`n n` c\i _`o`mhdi\_j `i \h]jn
g�hdo`n g�lpd_j t kg� nod^j ^ji `g di^m`h`ioj _` g\ _pm\^d� i _` g\
^jio\hdi\^d� i ^ji \^`do` kjm `i^dh\ _` \kmjsdh\_\h`io` /h`n`n
$K\udm( .,-.%* M\m\ `g np`gj adij _` bm\_j SF( g\ ^\�_\ `m\
ndbidad^\odq\h`io` \go\ k\m\ `g g�hdo` g�lpd_j $/5"% t ]\e\ k\m\ `g g�hdo`
_` kg� nod^j $-5"%\g -2" _`^jio`id_j _` \^`do` $O\ch\i`o \g*( .,-,%(
gj lp` `n ^jindno`iò ^ji`g km`n`io` `nop_dj*

Bg np`gj h`u^g\_j^ji \^`do` m̀ nd_p\g hp`nom\ pi\ ^jino\iò ^\�_\ `i
g\ Sk]OSG JKTYOJGJ YKIG ^ji `g di^m̀ h`ioj _`g ^jio`id_j _` \^`do`
_` -*52 \ -*33 fb+^h/ \g -," _` \^`do` $\kmjsdh\_\h`io` )5*3"%*

Bnojn m`npgo\_jnnji ^jindno`iò n ^ji jomjn m ǹpgo\_jn lp` di_d^\ilp`
g\ ^jhk\^o\]dgd_\_ _` oj_\n g\n hp`nom\n _` np`gj \ph`io\ ^ji `g
di^m`h`ioj _`g ^jio`id_j _` cd_mj^\m]pmj _`]d_j \ g\ m̀ _p^^d� i _` g\
h� sdh\ _`ind_\_ n`^\ t ^jio`id_j � kodhj _` \bp\( g\ m`_p^^d� i `n
h� n `i `g ^jio`id_j � kodhj _` \bp\( di_d^\i_j g̀ `s^`nj _` \^`do` `i
`g np`gj( t g\ o\n\ _` m`_p^^d� i `i g\h� sdh\ _`ind_\_ n`^\ `nh� n
m� kd_j k\m\ hp`nom\n PJ t @I $Hc\h`c^cdt\i `o \g*( .,,3%( jomj
diq`nodb\_jm di_d^\ pi _`^m`h`ioj`i g\h�sdh\ _`ind_\_ n`^\ $)0"%
$Pc\c `o \g*( .,,/%* M\m\ np`gjn _` bm\_j SF g\ APJ _dnhdipt� _`
-*2, \ -*11 b ^h)/( gjn q\gjm`n _` L@E^\t`mji _` ./*, \ -2*1" k\m\
np`gjn _`bm\_jSF^p\i_j gjn ^jio`id_jn _`\^`do` ap`mji \ph`io\_jn
c\no\ `g -2" $O\ch\i `o \g*( .,-,%* Ijn h\tjm`n di^m`h`iojn _`
_`ind_\_h�sdh\ k\m\ g̀ `in\tj_`kmj ôjm`no� i_\mt kmj^ojmhj_dad^\_j
n` `i^p`iom\i `i g\n ^jh]di\^dji`n _` 31" _` \bp\ t .1" _`\^`do`
t 1," _` \bp\ t 1," _` \^`do`( m`nk`^odq\h`io` $O`t`n Lmodu(
-553%( gj lp` `lpdq\g_m�\ \ g\ podgdu\^d� i _` pi .(1" \ 1" _` \^`do`
m`nk`^oj \ g\ cph`_\_ � kodh\* P`j]n`mq\ \_`h� n lp` `iom``g ."t
0" g\ _`ind_\_ n`^\ \ph`io\ \.*,. b+^h/( `i^\h]dj k\m\ q\gjm`n _`
h� n _` 0" _` \^`do` `i `g np`gj _dnhdipt` ^jind_`m\]g`h`io`

I\ ^jio\hdi\^d� i ^ji k`om� g`j di_p^` \ pi\ m`_p^^d� i `i g\
VKXSKGHOROJGJ $Hc\h`c^cdt\i `o \g*( .,,3%( g\ k`mh`\]dgd_\_ _`g
np`gj adij _` bm\_j SF _dnhdipt� _` .*21 \ ,*.. B),1 ^h n`^)-(
m`nk`^odq\h`io` $O\ch\i `o\g*( .,-,%* Bno` à`^oj`n dhkjmo\io` k\m\
\kgd^\^dji`n dib`id`mdg`n( ^jhj dhk`mh`\]dgdu\^d� i _` km̀ n\n(
o`mm\kg`i`n thpmjn _` ^jio`i^d� i( h\n ij \n� k\m\ np`gjn \bm�^jg\n
qjgqd� i_jgj dia� modg( _`]d_j \ lp` `g \^`do` m̀ nd_p\g j^pk\ gjn q\^�jn _ g̀
np`gj t ij k`mhdo` `g k\nj _`g \bp\ \ om\q� n _` � g*

Bg KYL[KX_U G IUSVXKYOmT YOSVRK o\h]d� i n` m`_p^` ^p\i_j n`
di^m`h`io\`g ^jio`id_j _`\^`do` m ǹd_p\g*I\n hp`nom\n @I^\h]d\mji
_` pi\ ^jindno`i^d\ _pm\ $lp dbp\g \ 0,, HK+h. \g ,"% \ pi\
^jindn o`i^d\ np\q` \g -," _`g ^jio`id_j _` cd_mj^\m]pmj
$Hc\h`c^cdt\i`o \g*( .,,3%(_`^m̀ h`ioj `i `g`nap`muj _`^jhkm̀ nd� i
di^jiadi\_\ $)/1"% $Pc\c `o \g*( .,,/%( gjn q\gjm`n _` @p k\m\ np`gjn
ij ^jio\hdi\_jn _` bm\_j SF ap` _` -,2 fM\7 ]\e\mji \pi q\gjm _` /.

$") ! $#&
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fM\ \g ^jio`id_j _` \^`do` _` -2" $O\ch\i `o \g*( .,-,%( g\
^jio\hdi\^d� i^ji \^`dò ^\pn\pi\ ndbidad^\io` m̀ _p^^d� i`i`g`nap m̀uj
_` ^jhkm`nd� i di^jiadi\_\ lp` gg`b\ \g/4"^jhk\m\_j^ji `g q\gjm _`
^jiomjg $K\udm( .,-.%* Mjmjomj g\_j o\h]d� i n` kp`_` pn\m`i ^ji^m`oj
\na\god^j_` pi\ ^\gd_\_ lp` kp`_` n m̀ pn\_jkjm ^\hdijn n`^pi_\mdjn(
]\n`n t np] ]\n ǹ _` ^\hdijn( ^\k\n dhk`mh`\]g`n k\m\ q`mo`_`mjn
t a\^dgd_\_`n _` ^jio`i^d� i( j `no\]dgdu\^d� i _` o`mm\kg`i`n `s^`ndqjn
$>g)Jpo\dmd #Bd_(-553%* Bg di^m̀ h`ioj did^d\g _`g `nap`muj\ ^jhkm̀ nd� i
ndhkg` _`g . \g 0" _` \^`do` m`nd_p\g hp`nom\ q\gjm̀ n _` 3*.3 t 3*2-
fb+̂ h. m`nk`^odq\h`io`*

Bg `a`^oj _` g\ ^jio\hdi\^d� i ^ji k`om� g`j `i gjn VGXkSKZXUY JK
KYL[KX_U IUXZGTZK ij `n pidajmh` t _`k`i_` _`g odkj _` np`gj( _`
kmp`]\n _`^jmo`_dm̀ ^ojn` c\ m̀ kjmo\_jlp`c\tpi\_dm̀ ^o\^jmm g̀\^d� i
`iom̀ `g ^jio`id_j _`\^`do` t `g � ibpgj _`amd^^d� i dio m̀i\kcd `i np g̀jn
\m̂ dggjnjn @I $Hc\h`c^cdt\i `o \g*( .,,3%* Bi ^p\ioj \ g\ ^jc`nd� i
c\t pi\ `som`h\m`_p^^d� i ^ji `g di^m`h`ioj _`g ^jio`id_j _` \^`do`
`i np`gjn@I( gjlp` ǹ ^jmmj]jm\_j kjmip`nom\ diq ǹodb\^d� i( m̀ _p^^d� i
_` ,*/0 fb+^h. \ ,*-2 fb+^h. \g -," _` \^`do` $\kmjsdh\_\h`io` )
1/"%* Lom\n diq`nodb\^dji`n o\h]d� i di_d^\i pi _`^m`h`ioj `i g\
^jc`nd� i $)22"% t � ibpgj _` amd^^d� i dio`mi\ $)./"% k\m\ np`gj
^jio\hdi\_j^jik`om� g`j $Pc\c `o \g*( .,,/%* @ji ]\n` `i g\ m̀ g\^d� i
_` g\ ^jindno`i^d\ t `nap`muj _` ^jhkm`nd� i _` g\ \m̂ dgg\( g\ hp`nom\
@I ^\h]d\_` pi\ ^jindno`i^d\ _pm\ \ pi\ ^jindno`i^d\ np\q` ^ji `g
di^m`h`ioj _`g ^jio`id_j _` \^`do` m`nd_p\g* >g 0" _` \^`do` n` od`i`
pi\ ^jc`nd� ih� sdh\ _` ,*00 fb+^h.*

5BA5?HF<BA7F

Ijn di_d^\_jm̀ n _` gjn a\^ojm`n a�nd^jn _`g np g̀j ^jhj g̀ g�hdo` g�lpd_j(
g�hdo` kg� nod^j( �i_d^` kg� nod^j( _`ind_\_ n`^\h� sdh\( ^jio`id_j _`
cph`_\_� kodhj tg\k`mh`\]dgd_\_nji m̀ _p^d_jn ^ji g̀ di^m`h`ioj _`
\^`do` _`n_` `g ," \g -," `i .,*04"( 4*./"( -.*.1"( ,*-5b+^h/(
0*4" t -*-&-,)/ ^h+n m̀ nk`^odq\h`io`* Bg \^`do` m`nd_p\g a\qjm`^` `g
kmj^`nj_`^jhk\^o\^d� i \ph`io\i_j g\ _`ind_\_ n`^\h� sdh\ `i pi
m\ibj _`g ."\g 0"( m̀ _p^d� i_jn` � no\(^p\i_j \ph`io\`g ^jio`id_j
_` \^`do` \ h� n _`g 0"*

Ijn a\^ojm`n h`^� id^jn _`g np`gj ^jhj g\ m`ndno`i^d\ \ ^jhkm`nd� i
ndhkg` t ^jc`nd� i n` m`_p^`i ^ji di^m`h`iojn k\pg\odijn _` \^`do`
_`n_` `g ," \g -," `i /*01 fb+^h. t ,*-4 fb+^h. m̀ nk`^odq\h`io`(
c\t lp`j]n`mq\mlp` `g `nap`muj `i ^jhkm̀ nd� indhkg` \ph`io\ `i g̀
m\ibj _ g̀ ."\g 0" _` \^`dò c\no\ 3*2- fb+̂ h.( dbp\gh`io` g\^jc`nd� i
gg`b\ c\no\ ,*00 fb+^h.* Kj `sdnod`i_j ^jmm`g\^d� i `iom` `g � ibpgj _`
amd^^d� i diò mi\_`g np`gj t `g ^jio`id_j_` \^`do 7̀ k`mj o\h]d� i n`_`]`
j]n`mq\m lp` c\t pi di^m`h`ioj gdb`mj \g 0"_` \^`do` m`nd_p\g*

39E3675<@<7AGBF

>g g\]jm\ojmdj _` h`^� id^\ _` np`gjn t h\o`md\g`n _` g\ Bn^p`g\
Mmja`ndji\g _` Fib`id`m�\ @dqdg _` g\ RK> Mpij kjm `g \kjtj `i g\
m`\gdu\^d� i _` gjn `in\tjn _` g\]jm\ojmdj*

> g\ O`qdno\ _` Fiq`nodb\^dji`n >goji\_di\n _` g\ RK> Mpij( kjm
k`mhdodm g\ kp]gd^\^d� i _` g\ km̀ n`iò *

E787E7A5<3F 4<4?<B9Eq8<53F

>g)Jpo\dmd( K* J*( # Bd_( T* H* $-553%* Rodgdu\odji ja jdg)̂ jio\hdi\o`_
n\i_n di \nkc\go ^ji^m`o` ajm n`^ji_\mt mj\_n*
J\o`md\gn \i_ Pomp^opm`n( /,( 053)1,1*

>mi`m( >*( ?\m]`m� i( O*( # Jpm( G* $.,,2%* g\ kjg�od^\ _` b`nod� i _`
m`nd_pjn6 Ijn \^`do`n pn\_jn* O`qdno\ _` `^jijh�\
\kgd^\_\( UFS( 4-)-,,*

@\g_`m� i( J*>*( Jjm̀ ij( J* J*( # ?\mm\( G* B* $.,,.%* A`mdq\^d� i _`
di_d^\_jm̀ n _`^\gd_\__` np`gjn `i `g ^jio s̀oj_` g\
\bmd^pgopm\ npno`io\]g`*>bmj^d`i^d\( /2$,,1%( 2,1)
2.,*

@jpgji( C*( M`gg`od`m( B*( Djpmc\io( I*( # A`gdgg`( A* $.,,1%* Baa`^on ja
ipomd̀ io \i_ o`hk`m\opm̀ ji _`bm\_\odji jak`omjg`ph
ct_mj^\m]jin di ^jio\hdi\o`_ np])>io\m^od^ njdg*
@c`hjnkc`m`( 14$-,%( -0/5)-004* _jd6 -,*-,-2+)
e* ĉ`hjnkc`m̀ *.,,0*-,*,,3

@m`nkj Sdgg\g\u( @* $.,--%* J`^� id^\ _` Pp`gjn t @dh`io\^dji`n*
J� sd^j6 B_dojmd\g Idhpn\*

A\n( ?* J* $.,,-%* Cpi_\h`iojn _` Fib`id`m�\ D`jo� ^id^\* J� sd^j6
B_dojmd\g Qcjhnji*

A\rnji( G* G* @*( Dj_ndaa`( B* G*( Qcjhknji( F* M*( O\g`]donj)P`idjm(
Q* H*( Hdggc\h(H* P*( #M\oji(D* F* $.,,3%*>kkgd^\odji
ja ]djgjbd^\g di_d^\ojmn oj \nn`nn m`^jq`mt ja
ct_mj^\m]ji dhk\^o`_ njdgn* Pjdg ?djgjbt \i_
?dj^c`hdnomt( /5$-%( -20)-33* _jd6 -,*-,-2+
e*njdg]dj*.,,2*,2*,.,

C`mm̀ m\)@`mm\oj( O*( Oje\n)>q`gdu\k\( K* D*( Mjbbd)S\m\g_j( E* J*(
>g\m^� i( >*( # @\� du\m`n)Sdgg\ip`q\( O* L* $.,,2%*
Mmj^`njn _` ]djmm`h`_d\^d� i _` np`gj t \bp\
^jio\hdi\_jn kjm cd_mj^\m]pmjn _`g k`om� g`jt jomjn
^jhkp ǹojn jmb� id^jn* O`qdno\ I\odij\h`md^\i\ `i
Jd^mj]djgjb�\( 04$.%( -35)-43*

Djiu\g ǹ _`S\gg`ej(I* F* $.,,.%* Fib`id`m�\D`jg� bd^\*Bnk\� \6 B_dojmd\g
Mm`iod^` E\gg*

Hc\h`c^cdt\i( J*( Ejnn`di @c\mfc\]d(>*( #Q\edf( J* $.,,3%* Baa`^on
ja^mp_` jdg ^jio\hdi\odjiji b`jo`^cid^\g kmjk m̀od`n
ja ^g\t`t \i_ n\i_t njdgn* Bibdi``mdib D`jgjbt(
45$/x0%(..,)..5*_jd6-,*-,-2+e*̀ ibb`j*.,,2*-,*,,5

Ijpm`dmj( P*( Pj\m`n( >* J* S* J*( # Kjbp`dm\( >* G* >* $.,,1%*
Q̀ mm`nomd\g \qjd_\i^` ]`c\qdjpm o`non \n n^m``idib
ojjg oj \nn`nn njdg ^jio\hdi\odji* Biqdmjih`io\g
Mjggpodji( -/4$-%( -.-)-/-* _jd 6 -,*-,-2+
e*`iqkjg*.,,1*,.*,-/

Ijsc\h( J*( Lmm( Q* >i_ G`aa`md`n( P* >* $-553%* @jio\hdi\o`_ g\i_
m ^̀g\h\odji* Biqdmjih`io\g D`jo`^cid^n( --/)-//*

J`i\Kd`q`n( J*>* $.,,5%*Bno� i_\m`n _` b ǹod� ih`_dj \h]d`io\g `i
o\gg`m`n _` h`^� id^\ \pojhjomdu* Idh\6 Ridq`mnd_\_

$") ! $#&
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K\^dji\g J\tjm _` P\i J\m^jn( B>M _` Fib`id`m�\
Fi_pnomd\g*

K\udm(>* H* $.,-.%* Baa`^o ja hjojm jdg ^jio\hdi\odji ji b`jo`^cid^\g
kmjk`mod`n ja jq`m ^jinjgd_\o`_ ^g\t* >g`s\i_md\
Bibdi``mdib Gjmpi\g( 1,$0%( //-)//1*

K� _`m Jp� ju( @*( # O* J\m�i( G* $.,,/%* >kgd^\^dji`n _`g >i� gdndn _`
>^`do` Rn\_j `i Jjojm`n \ Ad`n`g _` Rnj J\mdij6
CFJ@J( BPMLI*

M\ujn( J*( Ojn\g`n( B*( >g^� io\m\( Q*( D� h`u( G*( # P\imjh� i( J* >*
$.,-,%* A`^jio\hdi\odji janjdgn^jio\didib M>En ]t
`g`^omjm`h`_d\odji6 > m`qd`r* Gjpmi\g ja E\u\m_jpn
J\o`md\gn ( -33$-x/%( -)--* _jd6 -,*-,-2+)
e*ec\uh\o*.,,5*--*,11

O\ch\i( W* >*( E\hu\c( R*( Q\c\( J* O*( Foci\di( K* P*( # >ch\_( K*
$.,-,%* Fiagp`i^`jaLdg @jio\hdi\odjijiD`jo ^̀cid^\g
Mmjk m̀od̀ n ja?\n\god̂ O`nd_p\g Pjdg*>h`md^\iGjpmi\g
ja>kkgd`_ P^d`i^`n( 3( 510)52-*

O`t`n Lmodu( L* G* $-553%* Rnj _` \^`do` lp`h\_j k\m\ h`ejm\m]\n`n
t np] ]\n`n bm\ipg\m`n* Dmpkj Fiq`nodb\^d� i
D`jo� ^id\ Ridq`mnd_\_Jdgdo\mKp`q\Dm\i\_\*

Od^j Oj_mdbp`u(>*( # A`g @\nodggj( E* $.,,-%* I\ Fib`id`m�\ _` Pp`gjn
`i g\n S�\n Q̀ mm`nom`n* J`sd^j6 B_dojmd\g Idhpn\*

P\]mjnj Djiu\g`n( A* @*( # M\nojm Bds\m^c( >* $.,,0%* Dp�\ nj]m`
np`gjn ^jh]di\_jn* >m\b� i W\m\bju\6 @BMFJB
BKQB@P>*

P\in^\mod`m( A*( I\dib(Q*(O d̀h`m( H*(# W``](?* $.,,5%* ?djm`h`_d\odji
jar`\oc m̀̀ _k`omjg`phct_mj^\m]jinjdg^jio\hdi\odji
di oc` @\i\_d\i Edbc >m^od^6 I\]jm\ojmt \i_ ad`g_
nop_d ǹ*@c`hjnkc`m̀ (33$4%(--.-)--.2*_jd6-,*-,-2+
)e*^c`hjnkc`m *̀.,,5*,5*,,2

Pc\c( P* G*( Pcmjaa( >* S*( M\o`g( G* S*( Qdr\md( H* @*( # O\h\fmdnci\i(
A* $.,,/%* Po\]dgdu\odjija ap`g jdg ^jio\hdi\o`_njdg )>
^\n`nop_t*D`jò ^cid^\g\i_ D`jgjbd^\g Bibdi` m̀dib(
.-( 0-1 ) 0.3*

Pcdb`i\f\( D* $.,--%* Baà ^on ja Ldg di oc` Biqdmjih`io )@c\ko`m.3* Fi
C* J`mqdi $B_*%( Ldg Pkdgg P^d`i^` \i_ Q̀ ^cijgjbt
$kk*541)-,.0%* ?jnoji6DpgaMmja ǹndji\g Mp]gdncdib*

Puojhkf\( B* $-555%* ?dj_`bm\_\odji ja `ibdi` jdg di njdg* >^o\
hd^mj]djg� bd^\ kjg� id^\ 045( -41 ) -52*

Qjmm`nA`gb\_j( H*( #Wpgp\b\Jjiojt\( Q* $.,,5%* ?djmm`h`_d\^d� i _`
np`gjn ^jio\hdi\_jn kjm cd_mj^\m]pmjn* J`_`ggdi6
Ridq`mnd_\_ K\^dji\g _` @jgjh]d\*

Qn\d( Q*Q*( # H\j( @* J* $.,,5%* Qm`\oh`io ja k`omjg`ph)ct_mj^\m]ji
^jio\hdi\o`_njdgn pndibct_mjb`ik`mjsd_` jsd_\odji
^\o\gtu`_ ]t r\no` ]\nd^ jstb`i apmi\^` ng\b*
Gjpmi\g ja E\u\m_jpn J\o`md\gn( -3,$-%( 022)03.*
_jd6 -,*-,-2+)e*ec\uh\o*.,,5*,0*,3/

Tcdogjr( O* $-554%* Cpi_\h`iojn _` J`^� id^\ _` Pp`gjn* J� sd^j6
@jhk\� �\ B_dojmd\g @jiodi`io\g*

Vjib( O* K* $.,,-%* D`j`iqdmjih`io\g Bibdi``mdib6 @jio\hdi\o`_
Pjdg( Mjggpodji C\o`( \i_ Jdodb\odji* @O@Mm`nn*

8<9HE3F

Cdbpm\ ,-6 Pp`gj h`u^g\_j ^ji\^`do` m`nd_p\g*

Cdbpm\ ,.6O g̀\^d� i`iom̀ `g ^jio`id_j_` \^`do` m`nd_p\gtgjn g�hdo`n _`
kg\nod̂ d_\_*
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