
73IWh) A`hWef[Y) 8^faS`V[`) -+,.6 Ma^ ,0 Eda ,5

H9A977>{C BJAI>75G57I9G E5G5
G5H<DH EGD8J7I>KDH 75GC>7DH 9C
9HI58>DH I9BEG5CDH 9C AA5B5H

9UXRc 5aRkR Of� ZXR R S T U V

5GI>7JAD DG><>C5A
Qbs, Hksbpqfd, @iql^kafk, 0./19 Uli /3 Mol /8 73 + //4

5VOYW $ ;\VSW
&^' CNBDMSD OQHMBHO@K
&_'E@BTKS@C CD
LDCHBHM@
UDSDQHM@QH@ X
YNNSDBMH@
&`'TMHUDQRHC@C
M@BHNM@K CDK
@KSHOK@MN OTMN +
ODQ�
&b'VRk4aVcf&T`^

@oq�`ril ob`f_fal8 /0 ab
Eb_obolabi 0./0
@`bmq^al m^o^ mr_if`^`f¡k8
// ab Irkfl abi 0./1

G9HJB9C

Tk � ob^ bp`^p^jbkqb bpqraf^al bp i^ Lbglo^
Fbk� qf`^ bk i^ bpmb`fb Ki^j^ &CS_S Y^S_S', Rb
abp`lkl`b bi `ljmloq^jfbkql dbk� qf`l ab `^+
o^`qbobp obi^`flk^alp ^ pr lofbkq^`f¡k molar`qf+
s^* m^o^ Rbib``f¡k, 2..0 obdfpqolp molar`qfslp
ab `o�̂ p ab ii^j^p ab ilp Bbkqolp ab Hksbpqfd^`flk
v Oolar``flk K^ Q^v^ v Prfjp^`e^q^ ab Orkl*
crbolk ^k^ifw^alp ^ l_gbql ab abqbojfk^o �kaf+
`bp ab pbib``f¡k* i^ mob`fpf¡k* d^k^k`f^ dbk� qf`^
bpmbo^a^9 v i^ bcf`fbk`f^ obi^qfs^ ab ilp j� qlalp
ab pbib``f¡kjriqf`^o�`qbo* m^o^ `^o^`qbobp ab mbpl
^i k^`fjfbkql* mbpl ^i abpqbqb v d^k^k`f^ ab mbpl
jbafl af^ofl k^`fjfbkql+abpqbqb, Rb abjlpqo¡
nrb bi �kaf`b `lk s^ilobp ab `o�̂ mobaf`elp+jb+
glo mobaf`qlo ifkb^i fkpbpd^al* mobaf`b jbglo pr
j� ofql dbk� qf`l* obpmb`ql abi �kaf`b Rjfqe+G^wbi,
Dk ilp �kaf`bp obpqofkdfalp bi `ljmloq^jfbkql
bp pfjfi^o* ^j_lp ml`l bumif`^qfslp ab prp j� of+
qlp dbk� qf`lp, K^ d^k^k`f^ dbk� qf`^ m^o^ bi ^dob+
d^al dbklq�mf`l* mlo ilp qobp j� qlalp ab pbib`+
`f¡k jriqf`^o^`qbo* bi �kaf`b `lk s^ilobp ab `o�̂
mobaf`elp+Lbglo mobaf`qlo ifkb^i fkpbpd^al* bp bi
nrb jbglo d^k^k`f^ dbk� qf`^ mlo dbkbo^`f¡k ab

pbib``f¡k obmloq^, K^ d^k^k`f^ dbk� qf`^ mlo db+
kbo^`f¡k ab pbib``f¡k bk S�kabj* abjrbpqo^ nrb
i^ pbib``f¡k mlo bi `^o� `qbo mbpl ^i abpqbqb bpjbglo
nrb i^ d^k^k`f^ ab mbpl jbafl af^ofl v bpqb ^ pr
sbw bp jbglo nrb mbpl ^i k^`fjfbkql, K^ d^k^k+
`f^ dbk� qf`^ bpmbo^a^ mlo pbib``f¡k `lk kfsbibp
fkabmbkafbkqbp ab abp`^oqb* m^o^ m^obp ab `^o^`+
qbobp8 Obpl ^i k^`fjfbkql+d^k^k`f^ ab mbpl jb+
afl af^ofl* mbpl ^i abpqbqb+d^k^k`f^ ab mbpl jb+
afl af^ofl* v mbpl ^i k^`fjfbkql+mbpl ^i abpqbqb*
obmloq^k pb`rbk`f^ijbkqb ab j^vlo ^ jbklo d^+
k^k`f^ dbk� qf`^ obpmb`qfs^jbkqb* `lk afcbobk`f^p
jrv bp`^p^p bkqob biilp, K^ bcf`fbk`f^ obi^qfs^ m^o^
ilp qobp j� qlalp ab pbib``f¡k jriqf`^o� `qbo8 �k+
af`bp-S^kabj* �kaf`bp-Mfsbibp fkabmbkafbkqbp
ab abp`^oqb v Mfsbibp fkabmbkafbkqbp ab abp`^o+
qb-S^kabj* `lk`irvb nrb ilp alp mofjbolp plk
`lkdorbkqbp ^ prp bpmbo^alp qb¡of`lp* bi qbo`bol
lcob`b rk^ obpmrbpq^ foobdri^o obpmb`ql ab pr s^+
ilo bpmbo^al,

ER]RScRd T]RgV2 �kaf`bp ab pbib``f¡k* �kaf`bp
obpqofkdfalp* pbib``f¡k jriqf`^o^`qbo,
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@ _^obiv pqrafba ^ob^ fp qeb Fbkbqf` Hjmolsbjbkq
fk qeb pmb`fbp Ki^j^ &CS_S Y^S_S', Seb dbkbqf`
_be^sflo lc qo^fqp obi^qba ql fqp molar`qfsb
lofbkq^qflk fp fdkloba* clo Rbib`qflk, 2..0
molar`qfsb obdfpqo^qflkp lc _obbafkdp lc ii^j^p
lc qeb Bbkqol ab Hksbpqfd^`flk v Oolar``flk Seb
Q^v^ ^ka Prfjp^`e^q^ lc Orkl* qebv tbob
^k^ivwba ql l_gb`q lc abqbojfkfkd pbib`qflk
Hkabubp* qeb mob`fpflk* molpmb`qfsb dbkbqf` d^fk9
^ka qeb obi^qfsb bccf`fbk`v lc jriqf qo^fqp jbqelap
lc pbib`qflk* clo qo^fqp lc tbfdeq ql qeb _foqe*
tb^kfkd tbfdeq ^ka ^sbo^db a^fiv d^fk lc _foqe +
tb^kfkd tbfdeq, Hq t^p abjlkpqo^qba qe^q qeb
Hkabu tfqe _obbafkd s^irbp mobaf`qflkp+_bpq if+
kb^o rk_f^pba mobaf`qflk* mobaf`qp fqp dbkbqf`
jbofq _bqqbo* obd^oafkd qeb Hkabu Rjfqe+G^wbi,
Hk qeb obpqof`qba Hkabubp qeb _be^sflo fp pfjfi^o*
_lqe klq sbov bumi^k^qlov lc fqp dbkbqf` jbofqp,
Seb dbkbqf` d^fk clo qeb ^qq^`e� dbklqvmf`* clo
qeb qeobb jbqelap lc pbib`qflk jriqf qo^fq* qeb
Hkabu tfqe _obbafkd s^irbp mobaf`qflkp+_bpq if+
kb^o rk_f^pba mobaf`qflk* fp qe^q _bqqbo dbkbqf`
d^fk clo dbkbo^qflk lc pbib`qflk obmloqp, Seb
dbkbqf` d^fk clo dbkbo^qflk lc pbib`qflk fk
S^kabj* abjlkpqo^qbp qe^q qeb pbib`qflk clo qeb
tb^kfkd tbfdeq qo^fq fp _bqqbo qe^k ^sbo^db a^fiv
d^fk tbfdeq _foqe+tb^kfkd* ^ka qefp fk qrok fp
_bqqbo qe^k tbfdeq ql qeb _foqe, Seb dbkbqf` d^fk
t^fqba _v pbib`qflk tfqe fkabmbkabkq ibsbip lc
`riifkd* clo bsbk lc qo^fqp8 qeb _foqe tbfdeq + ^sb+
o^db a^fiv d^fk lc _foqe+tb^kfkd tbfdeq* qeb
tb^kfkd tbfdeq + ^sbo^db a^fiv d^fk lc _foqe+
tb^kfkd tbfdeq* ^ka tbfde ql qeb _foqe +tb^kfkd
tbfdeq* qebv obmloq pbnrbkqf^iiv obpmb`qfsbiv lc
_fddbo ql pj^iibo dbkbqf` d^fk* tfqe sbov p`^o`b
afccbobk`bp ^jlkd qebj, Seb obi^qfsb bccf`fbk`v
clo qeb qeobb jbqelap lc pbib`qflk jriqf qo^fq8
Hkabu-S^kabj* fkabmbkabkq Hkabu-fkabmbkabkq
ibsbip lc `riifkd* ^ka fkabmbkabkq ibsbip lc

`riifkd-S^kabj* fq `lk`irabp qe^q _lqe cfopq qebv
^ob ^mmolmof^qb ql qebfo molpmb`qfsb qeblobqf`^i*
qeb qefoa lccbo ^k foobdri^o ^kptbo obd^oafkd qebfo
molpmb`qfsb s^irb,

hbvtloap8 Rbib`qflk fkabubp* obpqof`qba Hkabubp*
jriqf qo^fq pbib`qflk

>CIGD8J77>DC

K^ Ki^j^ &CS_S Y^S_S* Kfkk^brp* /,536' bp rk^
bpmb`fb ab ilp `^j� ifalp pra^jbof`^klp alj� p+
qf`lp &BRC' nrb pb e^ ^a^mq^al mbocb`q^jbkqb ^
i^p `lkaf`flkbp ^j_fbkq^ibp @iql @kafk^p v
@iqfmi� kf`^p, Cbpab i^ mbopmb`qfs^ ml_i^`flk^i*
`lkpqfqrvb rk ob`ropl s^iflpl m^o^ bi m^�p* bpmb+
`f^ijbkqb m^o^ i^ obdf¡k pro lofbkq^i* bk alkab
bpq� `lk`bkqo^a^ i^ j^vlo m^oqb ab bpq^ ml_i^+
`f¡k* v obmobpbkq^ rk^ ^iqbok^qfs^ b`lk¡jf`^ m^o^
i^p* ^molufj^a^jbkqb* /3.,... c^jfif^p nrb obpf+
abk bk i^ wlk^ ab `loafiibo^ v bi @iqfmi^kl v nrb
pb abaf`^k ^ i^ `of^kw^ ab bpq^ bpmb`fb ^kfj^i, K^
lofbkq^`f¡k molar`qfs^ ab i^p Ki^j^p bpq� abcfkf+
a^* afcbobkqbp bpqraflp abcfkbk nrb plk i^p j� p
^ab`r^a^p m^o^ molar`fo `^okb* obpmb`ql ab i^ lqo^
bpmb`fb ab BRC8 i^ @im^`^9 ^ i^ nrb pb `lkpfabo^
mofjloaf^ijbkqb m^o^ i^ molar``f¡k ab cf_o^, Rfk
bj_^odl* ilp pfpqbj^p ab `of^kw^ ab Ki^j^p kl
qfbkbk kfkd¥k kfsbi ab bpmb`f^ifw^`f¡k afofdfa^ ^
pr lofbkq^`f¡k molar`qfs^* il nrb pb qo^ar`b bk
ilp _^glp kfsbibp ab molar`qfsfa^a* nrb ab_bk pbo
jbglo^alp `lk ^vra^ ab fkpqfqr`flkbp nrb pb ab+
af`^k ^ bpq^ bumilq^`f¡k v `rbkq^k `lk ^pfpqbk`f^
q� `kf`^* ^abj� p bpq� k l_ifd^alp ^ p^qfpc^`bo i^
abj^ka^ ab ob`roplp molqbf`lp ab lofdbk ^kfj^i
m^o^ i^ ^ifjbkq^`f¡k erj^k^* v `lkqof_rfo `lk i^
pbdrofa^a ^ifjbkq^of^ m^o^ ml_i^`flkbp oro^ibp v
ab ilp `fkqrolkbp ab ml_obw^ ab i^p do^kabp `fr+
a^abp,

Rlk bp`^plp b fk`fmfbkqbp ilp moldo^j^p cloj^+
ibp ab jbglo^ dbk� qf`^ bk BRC bk bi Obo¥, Cb
ilp nrb pb obmloq^ � pqlp bpq� k lofbkq^alp ¥kf`^+
jbkqb ^ i^ jbglo^ ab i^ `^ifa^a ab cf_o^ bk ^im^`^p*
pfbkal �kcfj^ i^ fkcloj^`f¡k obpmb`ql ^ i^ jbgl+
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o^ bk Ki^j^p, @`qr^ijbkqb pb afpmlkb ab j� ql+
alp ab JW^WUU[y` YW`vf[US nrb mlpf_fifq^k i^ jbglo^
ab `^o^`qbobp molar`qfslp* j� qlalp nrb ob`roobk
^ jlaboklp mol`bafjfbkqlp ab s^ilo^`f¡k
dbk� qf`^ v mobaf``f¡k ab m^o�jbqolp dbk� qf`lp*
ilp nrb pb sbk c^`fifq^alp mlo bi abp^ooliil ab mol+
do^j^p `ljmrq^ofw^alp v bi abp^ooliil qb`kli¡+
df`l bk mol`bp^alobp `lk do^k `^m^`fa^a ab
jbjlof^ v `� i`ril m^o^ do^kabp `^kqfa^abp ab
a^qlp, Cbcfkfa^ i^ lofbkq^`f¡k molar`qfs^ bk Ki^+
j^p v ab ^`rboal `lk ilp molm¡pfqlp ab `o�^ ab
bpq^ bpmb`fb* ^molsb`e^kal ab ilp alp ¥kf`lp
e^qlp ab molar``f¡k ab Ki^j^p `lkqoli^alp abi
abm^oq^jbkql ab Orkl* pb mi^kqb¡ bi mobpbkqb
bpqrafl `rvlp l_gbqfslp crbolk8 K^ `lkpqor``f¡k
abi �kaf`b ab pbib``f¡k dbk� qf`^ Rjfqe+G^wbi*
�kaf`b ^ m^oqfo ab mobaf``flkbp ab s^ilobp ab `o�̂
mobaf`elp* `lk prp `loobpmlkafbkqbp �kaf`bp obp+
qofkdfalp9 abqbojfk^o i^ mob`fpf¡k ab ilp jfpjlp*
abofs^o v `ljm^o^o i^ d^k^k`f^ dbk� qf`^ bpmbo^+
a^* v abqbojfk^o i^ bcf`fbk`f^ obi^qfs^ ab ilp qobp
j� qlalp ab pbib``f¡k jriqf`^o� `qbo* m^o^ bi mbpl
^i k^`fjfbkql &G=E8;'* mbpl ^i abpqbqb &G<=JK'
v d^k^k`f^ ab mbpl jbafl abpab bi k^`fjfbkql+
abpqbqb &?GG<'* bk `o�̂ p ab ii^j^p,

B5I9G>5A N B9ID8DH

Rb ob`roof¡ ^ i^ a^q^ b fkcloj^`f¡k dbkbo^a^ mlo
Bbkqolp ab Hksbpqfd^`f¡k v Oolar``f¡k &BHOp' ab
ii^j^p `lkqoli^alp bk bi abm^oq^jbkql ab Orkl8
Di BHO �K^ Q^v^� ab i^ TM@* Orkl* v bi BHO
�Prfjp^`e^q^� abi HMH@ Orkl, Oobsfl ^ i^
bpqor`qro^`f¡k* v abqbojfk^`f¡k ab ilp s^ilobp ab
�kaf`bp Rjfqe+G^wbi* crb kb`bp^ofl Dpq^ka^ofw^o
s^ilobp lofdfk^ibp* v abqbojfk^o s^ilobp ab mbplp
b`lk¡jf`lp obi^qfslp m^o^ `^a^ `^o� `qbo,

7`ccVTTZ�_ UV ]`d aVd`d R] _RTZ^ZV_e`
!E9C57>"& Klp a^qlp ob`lmfi^alp afob`q^jbk+
qb ab i^ crbkqb ab fkcloj^`f¡k &ODM@BH'* crb+
olk pljbqfalp ^ rk ^k� ifpfp ab s^of^k`f^ mlo ilp
bcb`qlp cfglp8 Bbkqol ab molar``f¡k* ^ l ab mol+
ar``f¡k* ba^a ab i^ j^aob* s^ofba^a v pbul ab i^
`o�^, Dk `lkpfabo^`f¡k ^ ilp obpriq^alp* ilp

ODM@BH crbolk `loobdfalp `lk c^`qlobp ab `l+
oob``f¡k ^afqfslp &O� bw* /742'* mlo ilp bcb`qlp8
Bbkqol ab molar``f¡k v s^ofba^a ab i^ `o�^* ¥kf+
`^jbkqb* iibs� kalilp ^ i^ _^pb abi BHO �K^ Q^v^�
v ^ i^ s^ofba^a �J}^o^� &O� obw* 0..69 Prfpmb*
0..6'* dbkbo^kal ^p� i^ s^of^_ib ODM@B,

@grpqb v `loob``f¡k ab ilp mbplp ^i abpqbqb
&G<=JKK', Klp a^qlp ab G<=JKK ob`lmfi^alp
crbolk ^grpq^alp ^ cb`e^ ¥kf`^ ab 0/. a�^p
&ODCD@I

0/.
'* k¥jboljbafl ^molufj^al ab a�̂ p

abpab bi k^`fjfbkql ^i abpqbqb, O^o^ bi bcb`ql* pb
rqfifw¡ i^ b`r^`f¡k obcbofa^ mlo Gr^m^v^ &/763'*
v ^ab`r^al m^o^ ii^j^p,
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Klp a^qlp ab G=<=8B
-,+

* crbolk pljbqfalp ^ rk
^k� ifpfp ab s^of^k`f^ ^ qo^s� p abi jfpjljlabil v
mlo ilp jfpjlp bcb`qlp nrb m^o^ G=E8;A' mlp+
qboflojbkqb `loobdfalp mlo c^`qlobp ab `loob`+
`f¡k ^afqfslp* mlo ilp bcb`qlp8 `bkqol ab molar`+
`f¡k v s^ofba^a ab i^ `o�^* iibs� kalilp ^ i^ _^pb
cfg^ abi BHO �K^ Q^v^� v i^ s^ofba^a �J}^o^� * obp+
mb`qfs^jbkqb* dbkbo^kal ^p� i^ s^of^_ib G<=JK,
<V_VcRTZ�_ j T`ccVTTZ�_ UV ]R XR_R_TZR UV
aVd` ^VUZ` UZRcZ` !7@@4?"& Klp s^ilobp ab
i^ s^of^_ib8 7@@4?* m^o^ bi mbo�lal k^`fjfbk+
ql~abpqbqb* crbolk l_qbkfalp ^ qo^s� p ab i^ pf+
drfbkqb b`r^`f¡k8

EDAD

PDEAJ PENACI
GPPDO

%
) 210

Klp a^qlp ab ?GG<F crbolk ^k^ifw^alp ^ qo^s� p
abi jfpjl jlabil* v `loobdfalp mlo c^`qlobp ab
`loob``f¡k ^afqfslp mlo ilp jfpjlp bcb`qlp nrb
m^o^8 G=<=8B

-,+
* iibs� kalilp ^ i^ _^pb cfg^ abi

BHO �K^ Q^v^� v i^ s^ofba^a �J}^o^� * dbkbo^kal
i^ s^of^_ib ?GG<,
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8VeVc^Z_RTZ�_ UV ]`d aVd`d VT`_�^ZT`d cV%
]ReZg`d &S

[
', Klp mbplp b`lk¡jf`lp obi^qfslp &S

[
'

m^o^ ilp `^o^`qbobp8 G=E8;' G<=JK k ?GG<
bk `o�^p ab ii^j^p crbolk l_qbkfalp ^ qo^s� p abi
j� qlal mi^kqb^al mlo E^i`lkbo v L^`h^v &/774'
v @qfi* &0..4'* nrfbkbp plpqfbkbk nrb ilp mbplp
b`lk¡jf`lp plk ^pfdk^alp ^ rk^ abpsf^`f¡k
bpq� ka^o abi `^j_fl ab `^a^ `^o� `qbo*
bpmb`�cf`^jbkqb* ilp mbplp &S

[
' crbolk ilp ob`�mol+

`lp ab i^ abpsf^`f¡k bpq� ka^o cbklq�mf`^ 2/P P

,

7`_decfTTZ�_ UV] y_UZTV H^ZeY%=RkV] !H%="&
Rb abqbojfk^olk s^of^k`f^p v `l+s^of^k`f^p
cbklq�mf`^p v dbk� qf`^p m^o^ v bkqob ilp `^o^`qbobp
G=E8;' G<=JK k ?GG<* ^ l_gbql ab `lkpqorfo
i^p j^qof`bp @ v 7* ab s^of^k`f^p v `ls^of^k`f^p
cbklq�mf`^p v dbk� qf`^p* obpmb`qfs^jbkqb, O^o^ i^
j^qofw @ `lk ^vra^ ab i^ elg^ bib`qo¡kf`^ ab `� i+
`ril8 POQN s2, v m^o^ j^qofw 7 pb ob`roof¡ ^i
j� qlal ab `ljmlkbkqbp ab s^of^k`f^ mlo j�kf+
jlp `r^ao^alp &Ffii* /76.'* pljbqfbkal ilp a^+
qlp ab `^a^ s^of^_ib ^ rk ^k� ifpfp ab s^of^k`f^ _^gl
rk jlabil bpq^a�pqf`l ^kfa^al al_ib,

Rb mi^kqb¡ rk grbdl ab b`r^`flkbp kloj^ibp pf+
jriq� kb^p bk q� ojfklp j^qof`f^ibp

& Pb Ga) ', Klp `lbcf`fbkqbp abi �kaf`b Rjfqe+

G^wbi crbolk l_qbkfalp obplisfbkal i^p
b`r^`flkbp kloj^ibp mi^kqb^a^p `ljl8

b P Gai
1%) * `ljl il bpq^_ib`bk Ab`hbo* &/763'*

U^k Uib`h &/771'* Srokbo v Xlrkd &/747' v Kfk
&/756', X `lk ^vra^ abi plcqt^ob L@Sofu
K@Alo^qlov s,5,/. &Llo^ibp* 0./.', Di �kaf`b
Rjfqe+G^wbi crb bpqor`qro^al `lk ilp s^ilobp

� ib � * nrba^kal bpqor`qro^al

` l j l 8 I b PENAC b PDEST b GPPD1 2 3$$)

K^ s^of^k`f^ abi �kaf`b `i� pf`l pb abqbojfk¡ ^ qo^+

s� p ab pr bumobpf¡k j^qof`f^i8 b PbI '2 ) &Kfk*

/7569 B^jml* /7569 V^ipe v Kvk`e* 0...',

7`_decfTTZ�_ UV] y_UZTV R aRceZc UV K7Ed%
6AJE& Rb bpqfj^olk s^of^k`f^p v `l+s^of^k`f^p*
cbklq�mf`^p v dbk� qf`^p m^o^ v bkqob ilp `^o^`qbobp
G=E8;' G<=JK k ?GG< jbaf^kqb bi moldo^+
j^ `ljmrq^ofw^al MSd[S`UW ;a_ba`W`f =ef[_Sf[a`
&UBD+4' &Jls^`* Folbkbsbia ^kaF^o`�̂ +Bloqbw*
0..6'* fjmibjbkq^kal rk jlabil bpq^a�pqf`l
m^o^ `^o^`qbobp j¥iqfmibp &Iro^al* /7729 Iro^al Wf
S^,* /776'* bk bi nrb pb ^prjf¡ fdr^i k¥jbol ab
a^qlp &Gbkaboplk ^ka Pr^pp* /754' m^o^ ilp qobp
`^o^`qbobp* jlabil nrb bk q� ojfklp j^qof`f^ibp

crb8 $$)y X Zu , Klp `lbcf`fbkqbp &T
[
' m^o^ bi

�kaf`b `lk UBOp+AKTO crbolk abqbojfk^alp
obplisfbkal bi pfpqbj^ ab b`r^`flkbp8 &Ab`hbo*
/7639 U^k Uib`h* /7719 Srokbo v Xlrkd* /747 v
Kfk /756',

K^p mobaf``flkbp AKTO #9Wef C[`WSd L`T[SeWV
GdWV[Ufad$ ab ilp s^ilobp dbk� qf`lp ^afqfslp pb l_+
qrsfbolk ^ qo^s� p abi moldo^j^ `ljmrq^ofw^al8
MSd[S`UW ;a_ba`W`f =ef[_Sf[a` &Jls^`* Folbkbsbia
vF^o`�̂ +Bloqbw* 0..6', Blk ilp s^ilobp dbk� qf`lp
^afqfslp pb `lkpqorv¡ bi �kaf`b ^ m^oqfo ab UBOp+
AKTO* bi jfpjl nrb nrba¡ bpqor`qro^al `ljl8

PENAC PDEST GPPDI b VCP b VCP b VCP1 2 3$$) , K^

s^of^k`f^ dbk� qf`^ ab ilp UBOp+AKTO & 2
H

' crb

abqbojfk^a^ ^ qo^s� p ab i^ pfdrfbkqb b`r^`f¡k8

a GaH
"'2 )

y_UZTV H^ZeY%=RkV] cVdecZ_XZU`& Hkf`f^ijbkqb
db ab`faf¡ nrb bi `^o� `qbo?GG< mboj^kbw`^ obp+
qofkdfal* ^ l_gbql ab `lkpqorfo rk �kaf`b ab pb+
ib``f¡k pl_ob i^ _^pb ab ilp lqolp alp `^o^`qbobp8
G=E8; k G<=JK* j� qlal mi^kqb^al mlo
Jbjmqelokb v Mloaphld* &/737' v S^iifp* &/740',
Klp `lbcf`fbkqbp abi �kaf`b Rjfqe+G^wbi obpqofk+
dfal* e^`fbkal mboj^kb`bo rk `^o� `qbo `lkpq^k+
qb* crbolk abqbojfk^alp mlo i^ b`r^`f¡k obcbofa^
mlo Jbjmqelokb v Mloaphld* &/737'* S^iifp*
&/740'* B^jml &/756'* S^iifp &/763'* V^ipe v
Kvk`e &0...' v Qljbol

&0...' 8 , -b U P G GPG G P Gai i i i i
1 ' ' 1 1( ) %%%%) ,
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Di �kaf`b Rjfqe+G^wbi `lk obpqof``f¡k crb bpqor`+
qro^al ^ m^oqfo ab ilp `lbcf`fbkqbp m^o^ �kaf`b R+
G obpqofkdfal* i^ nrb nrba¡ bpqor`qro^al `ljl8

I b PENAC b PDEST b GPPD1 2 3* $$)

y_UZTV UV dV]VTTZ�_ R aRceZc K7Ed%6AJE cVd%
ecZ_XZU`& O^o^ pr abqbojfk^`f¡k pb efwl rpl ab
i^ j^qofw ab s^of^k`f^p v `ls^of^k`f^p dbk� qf`^p
bpqor`qro^al ^ m^oqfo UBOp+AKTO* ilp `lbcf`fbk+

qbp ib pb abqbojfk^olk ^ qo^s� p ab i^ b`r^`f¡k
obcbofa^ mlo Iro^al* &/772' v Iro^al Wf S^,* &/776'

8 , -v I G G G G G G P Gar r r r
1 1 1 1'( ) %%%%%) v ilp s^il+

obp ab mbplp b`lk¡jf`lp crbolk ilp jfpjlp, Di
�kaf`b ^ m^oqfo UBOp+AKTO* `lk obpqof``f¡k crb
bpqor`qro^al ab i^ pfdrfbkqb j^kb+

o^8 PENAC PDEST GPPDI b H b H b H1 2 3* $$)

EcVTZdZ�_ eV�cZTR UV ]`d y_UZTVd UV dV]VTTZ�_&
K^ Bloobi^`f¡k bkqob ilp s^ilobp jbglo^kqbp v
ilp abi �kaf`b* &Oob`fpf¡k abi �kaf`b' crb abqbo+
jfk^al `lkclojb il bpq^_ib`bk E^`lkbo v
L^`h^v &/774'* B^jml &/756'* Srokbo v Xlrkd
&/747' v Kfk &/756'* nrfbkbp molmlkbk i^ pfdrfbkqb
b`r^`f¡k* mi^kqb^a^ j^qof`f^ijbkqb8

1/ 2 1/ 2( ' ) * ( ' )b Pb a Ga

bGa
rHI )

8VeVc^Z_RTZ�_ UV ]R XR_R_TZR XV_~eZTR& Oob+
sf^jbkqb pb abqbojfk¡ bi s^ilo ab i^ >_eV_dZURU
UV dV]VTTZ�_ &[', O^o^ pr abqbojfk^`f¡k pb abcf+
kf¡ nrb i^ molmlo`f¡k ab i^ ml_i^`f¡k ^ pbib``fl+
k^o crbo^ ab rk .,1 ¡ 1.#, Rb abqbojfkl nrb [
</,/37 * s^ilo nrb pb rqfifw¡ m^o^ i^ abqbojfk^+
`f¡k ab i^ d^k^k`f^ dbk� qf`^ mlo ilp afcbobkqbp
j� qlalp ab pbib``f¡k jriqf `^o� `qbo,

<R_R_TZR XV_~eZTR V_ V] RXcVXRU` XV_~eZT`
VT`_�^ZT` a`c dV]VTTZ�_ T`_ V] y_UZTV

H^ZeY%=RkV] ( )IH* * crb abqbojfk^al mlo i^

b`r^`f¡k8
I HI HH r i)* &Qblab`e^ v

V^k^pfqe`e^ft^q /7749 Ai^p`l /7739 E^i`lkbo v

L^`h^v* /7749 Kfk* /7569 Qljbol 0.... v
Qbpqobml* Wf S^,* 0..6',

<R_R_TZR XV_~eZTR V_ V] RXcVXRU` XV_~eZT`
VT`_�^ZT` a`c dV]VTTZ�_ T`_ V] y_UZTV H^ZeY%

=RkV] cVdecZ_XZU` ( )*
IH* * j^kqbkfbkal `lkp+

q^kqb bi `^o� `qbo ?GG<* pb abqbojfk¡
mol`bafjbkq^ijbkqb ab i^ jfpj^ j^kbo^ nrb

m^o^ bi �kaf`b Rjfqe+G^wbi `i� pf`l ( )IH* * rp^k+

al i^p jfpj^p _^pbp j^qof`f^ibp O v F* bu`bmql

nrb m^o^ bpqb `^pl* pb rqfifw^olk `lbcf`fbkqbp � ib �

m^o^ bi �kaf`b obpqofkdfal* abqbojfk^alp ^ qo^s� p
ab i^ b`r^`f¡k8

AR <R_R_TZR XV_~eZTR V_ V] RXcVXRU`
XV_`e�aZT` ildo^al ^ m^oqfo ab i^ pbib``f¡k `lk
bi y_UZTV UV dV]VTTZ�_ R aRceZc K7Ed%

6AJE ( )BH* * crb abqbojfk^al ab j^kbo^ pf+

jfi^o nrb m^o^ bi �kaf`b Rjfqe+G^wbi ( )IH* * `lk

i^ afcbobk`f^ ab nrb pb rp¡ i^ j^qofw E v i^ j^qofw
<* mol`babkqbp ab i^ s^ilo^`f¡k AKTO* v ilp `l+

bcf`fbkqbp abi �kaf`b & ib '* bpmb`�cf`lp m^o^ bpqb

� kaf`b* mol`bafbkal ^ pr abqbojfk^`f¡k
lmbo^qfsfw^kal ^idb_o^f`^jbkqb af`e^p j^qof`bp,

<R_R_TZR XV_~eZTR V_ V] RXcVXRU` XV_~eZT`
VT`_�^ZT` a`c dV]VTTZ�_ T`_ V] y_UZTV T`_

K7Ed%6AJE cVdecZ_XZU` ( )*
BH* * fkf`f^ijbk+

qb pb abqbojfk¡ ilp Blbcf`fbkqbp & ib ' abi �kaf`b

ab pbib``f¡k obpqofkdfal ^ m^oqfo ab mobaf``flkbp
AKTO* pl_ob i^ _^pb ab fkcloj^`f¡k `lkpqfqrfa^
mlo rk^ j^qofw O v rk^ j^qofw F ^ m^oqfo ab mob+
af``flkbp AKTO* ilp mbplp b`lk¡jf`lp nrb crb+
olk ilp jfpjlp, Di `^j_fl bpmbo^al bk bi s^ilo
dbk� qf`l b`lk¡jf`l ildo^al ^ m^oqfo ab i^ pbib`+
`f¡k mlo bi �kaf`b ab pbib``f¡k obpqofkdfal `lk

UBOp+AKTO ( )*
iBH* * j^kqbkfbkal `lkpq^kqb bi

`^o� `qbo FOOC* pb abqbojfk¡ ab i^ jfpj^ j^+
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kbo^ nrb m^o^ bi �kaf`b Rjfqe+G^wbi `i� pf`l `lk
obpqof``f¡k,

AR XR_R_TZR XV_~eZTR VdaVcRUR UVSZU` R f_R
XV_VcRTZ�_ UV dV]VTTZ�_ V_ f_ TRc}TeVc a`c
dV]VTTZ�_ V_ I}_UV^ pb abqbojfk¡ mlo i^

b`r^`f¡k8
ii i i PG a ih2)* &G^wbi v Krpe* /7219

Srokbo v Xlrkd /7479 V^otf`h v Kbd^qbp /76.9
C^iqlk /76.9 B^oabiifkl v Qlsfo^ /7659 E^i`lkbo
v L^`h^v /7749 B^jml /756 v Qljbol 0...',
K^ d^k^k`f^ dbk� qf`^ bpmbo^a^ bk bi \+`^o� `qbo*

ab_fal ^ i^ pbib``f¡k bk bi [+`^o� `qbo & jG* ' crb

abqbojfk^al mlo i^ crk`f¡k pfdrfbk+

qb8 G a h h r ij i i j G jij
)* & Di `^j_fl dbk� qf`l b`l+

k¡jf`l bpmbo^al ^ m^oqfo ab [+`^o� `qbo & iG* '

G=E8;' G<=JK k ?GG< pb abqbojfk¡

mlo8 <
)

*)*
3

1
( )

i
i i jH G [ < /* 0* 1,

<R_R_TZR XV_~eZTR VdaVcRUR a`c dV]VTTZ�_
T`_ CZgV]Vd >_UVaV_UZV_eVd UV 8VdTRceV bk
rk^ dbkbo^`f¡k ab pbib``f¡k m^o^ `^a^ `^o� `qbo

& iG* ' crb abqbojfk^al `lkpfabo^kal pbib``f¡k

pfjriq^kb^ m^o^ m^obp ab `^o^`qbobp* v ^prjfbk+
al fkabmbkabk`f^ bkqob � pqlp* pb rp¡ i^ crk`f¡k
molmrbpq^ mlo B^jml &/756' v bumrbpq^ mlo
Ai^p`l &/773_'* Srokbo ^ka Xlrkd &/747' v Ql+
jbol &0...', Klp `^o^`qbobp pb ^prjbk kl
`loobi^`flk^alp v pb afpqof_rvbk kloj^i v _f+
s^of^a^jbkqb* pb obpbos¡ rk 51 # ab i^ ml_i^+
`f¡k m^o^ bi G=E8;* rk 43 # m^o^ bi G=E8; v
rk 43 # m^o^ bi G=E8;* ilp nrb bk `lkgrkql
a^k rk^ molmlo`f¡k ab ., 1 ¡ 1.# ab i^ ml_i^+
`f¡k pbib``flk^a^9 qo^q^kal ab j^ufjfw^o i^ obp+
mrbpq^ bk bi Lbofql dbk� qf`l ^dobd^al, K^p fk+

qbkpfa^abp &[' ab pbib``f¡k crbolk8 1.20541 )i *

0.78462 )i v 0.78463 )i m^o^̂ G=E8; *

G<=JK v ?GG<* obpmb`qfs^jbkqb,

9WZTZV_TZR cV]ReZgR UV ]`d ecVd ^~e`U`d UV dV%
]VTTZ�_ ^f]eZTRc}TeVc& K^ bcf`fbk`f^ obi^qfs^ ab
ilp qobp j� qlalp ab pbib``f¡k jriqf+`^o� `qbo crb
bgb`rq^al `lk q� ojfklp ab d^k^k`f^ dbk� qf`^ bp+
mbo^a^, @prjfbkal nrb ilp qobp `^o^`qbobp
ODM@B* OCDRS X FOOC plk fkabmbkafbkqbp
v ab pfjfi^o fjmloq^k`f^ b`lk¡jf`^, K^ bcf`fbk+
`f^ obi^qfs^ bumobp^a^ `ljl i^ d^k^k`f^ bpmbo^a^
ab rk j� qlal ab pbib``f¡k pl_ob lqol crb abqbo+
jfk^al mlo i^p b`r^`flkbp nrb mi^kqb^k G^wbi v
Krpe* &/720'9 Srokbo v Xlrkd* &/747'9 B^jml*
&/756' 9 V^ipe v Kvk`e* &0...'* i^p jfpj^p nrb
crbolk8

m^o^ `ljm^o^o bi L� qlal ab �kaf`bp obpmb`ql ab
i^ pbib``f¡k bk S�kabj* j� qlal ab pbib``f¡k ab
�kaf`bp obpmb`ql ab i^ pbib``f¡k mlo Mfsbibp fk+
abmbkafbkqbp ab ob`e^wl v pbib``f¡k mlo Mfsbibp
fkabmbkafbkqbp ab ob`e^wl obpmb`ql ab i^ pbib`+
`f¡k bk S�kabj* obpmb`qfs^jbkqb,

G9HJAI58DH N 8>H7JH>DC

O^o^ bi mobpbkqb qo^_^gl ab fksbpqfd^`f¡k pb `lk+
pfabo¡ rk qlq^i ab 2,..0 obdfpqolp molar`qfslp ab
`o�̂ p ab ii^j^p mol`babkqbp ab ilp BHOp �K^ Q^v^�
ab i^ T,M,@, Orkl v �Prfjp^`e^q^� abi HMH@*
Orkl,

EVd`d VT`_�^ZT`d cV]ReZg`d aRcR E9C57$
E89HI j <EE8& K^ S^_i^ ./, mobpbkq^ ilp
mbplp b`lk¡jf`lp obi^qfslp m^o^8 G=E8;'
G<=JK k ?GG< bk ii^j^p ab ilp BHOp K^ Q^v^
ab i^ T,M,@, v Prfjp^`e^q^ abi HMH@* Orkl, Rb
jrbpqo^ nrb bi s^ilo abi mbpl b`lk¡jf`l obi^qf+
sl abi `^o� `qbo FOOC bp ^iql* ab_fal ^ mol`baf+
jfbkqlp ^ofqj� qf`lp nrb obar`bk bi s^ilo ab i^
abpsf^`f¡k bpq� ka^o* ^ mbp^o ab nrb bpqb `^o� `qbo
jrbpqo^ v^ bp`^p^ s^of^_fifa^a, Klp s^ilobp ab ilp
lqolp `^o^`qbobp plk o^wlk^_ibjbkqb ^`bmq^_ibp,

n
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IRS]R ()& EVd`d VT`_�^ZT`d cV]ReZg`d aRcR @5>13# @45CD _ 7@@4$ V_ Tc�Rd UV A]R^Rd

CARACTERES 2
P P

PESO ECONOMICOS
RELATIVOS

PENAC 2.341264 1.341264 0.57288
PDEST 42.181638 6.494739 0.15397
GPPD 0.000897 0.029953 33.39242

Di mlonr� abi j� qlal rp^al m^o^ pr
abqbojfk^`f¡k bp moflofq^ofl qo^q^o ^kqbp nrb bi
s^ilo mbopb* ab_fal ^ nrb bufpqb ab rk^ s^ofba^a
ab j� qlalp m^o^ i^ abqbojfk^`f¡k ab ilp mbplp
b`lk¡jf`lp nrb mlkabo^k ^ ilp s^ilobp ab `o�̂
bk bi L� ofql dbk� qf`l, Rbd¥k Al_kbo* &/772'
I^jbp v Diifp* &/757' v Jormls� * Wf S^,* &0..6'*
F^_f ^ Wf Sf,* &0...'* plk8 N_gbqfslp
&^molufj^`f¡k kloj^qfs^' v pr_gbqfslp
&^molufj^`f¡k mlpfqfs^'9 ^idrk^p s^of^kqbp ab
bpqlp mi^kqb^ R^sbif* Wf S^,* &0..1', Olo ilp
pr_gbqfslp � pqlp plk `^i`ri^alp bpq^_ib`fbkal rk^
d^k^k`f^ dbk� qf`^ abpb^a^ m^o^ `^a^ `^o� `qbo &Rfj
Wf S^,* /7659 Dipbk Wf S^,* /7649 Folbk* /767'* l
plk rk^ ^molufj^`f¡k ^a+el`* abcfkfalp mlo
ab`fpf¡k pr_gbqfs^ ab ilp `of^alobp* pl_ob bi
`ofqbofl ab mob`flp ab jbo`^al ab ilp molar`qlp,
Dufpqbk lqolp j� qlalp nrb kl mrbabk pbo
fk`irfalp bk i^ `i^pfcf`^`f¡k ^kqboflo &Gbojbp`e
Wf S^,* 0..19 E^i`lkbo v L^`h^v* /7749 Q^j¡k Wf
S^,* 0..3' Qljbol* &0...' obcfbob ^ Fo^cfrp &/743',

Nqo^ o^w¡k abi mlonr� abi j� qlal bp moflofq^ofl*
bp nrb bpqlp mrbabk bpq^o lofbkq^alp m^o^ i^
`lkpqor``f¡k ab Hkaf`bp ab pbib``flk &R^sbif Wf
S^,* 0..19 Ebok� kabw v @ibka^* /7779 Jirvqp* Wf)
S^,* 0..59 Jbiibo v @ii^fob* /77.9 Bebk* Wf) S^,* 0..79

Ff_plk* Wf) S^,* /770' l m^o^ abcfkfo `ofqboflp ab
pbib``f¡k &Flaa^oa* /7769 X� bw* Wf S^,* 0..49
Jormls� * Wf S^,* 0..69 Q^sbil a^ Elkpb`^* Wf S^,*
0...',

Olo bpq^p o^wlkbp bp nrb pb bifdb bi j� qlal abi
ob`�mol`l ab i^ abpsf^`f¡k bpq� ka^o cbklq�cf`^*
`ljl bi j� qlal nrb jbglo pb ^ab`¥^ ^ ilp
`^o^`qbobp `lkpfabo^alp bk bi mobpbkqb bpqrafl*
ob`lkl`fbkal nrb kl bp bi j� p ob`ljbka^al*
a^a^ i^ fk`ljm^qf_fifa^a ab ilp `^o^`qbobp `lk
ilp mol`bafjfbkqlp jbqlalildf`lp, @idrklp
fksbpqfd^alobp rqfifw^olk bpqb j� qlal m^o^
abqbojfk^o mbplp b`lk¡jf`lp obi^qfslp m^o^ i^
`lkpqor``f¡k ab �kaf`bp ab Rbib``f¡k, &@qfi* 0..49
Llkfbj v R^i^e* 0..79 @of^k* 0..3',

9>4935C 45 C5<5339j>0 7`_decfTTZ�_ UV
]`d y_UZTVd UV dV]VTTZ�_& K^ S^_i^ .0, mobpbkq^
bi �kaf`b ab pbib``f¡k Rjfqe+G^wbi &/'* �kaf`b ab
pbib``f¡k ^ m^oqfo ab UBOp+AKTO &0'* bi �kaf`b
ab pbib``f¡k Rjfqe+G^wbi obpqofkdfal &1' v bi
�kaf`b ab pbib``f¡k `lk UBOp+AKTO obpqofkdfal
&2'* bk bpqlp alp ¥iqfjlp i^ s^of^_ib FOOC
mboj^kb`f¡ `lkpq^kqb,
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IRS]R (*& y_UZTVd UV dV]VTTZ�_ aRcR TRcRTeVcVd UV @5>13# @45CD _ 7@@4 V_ A]R^Rd

/< �kaf`b ab pbib``f¡k Rjfqe + G^wbi
0< �kaf`b ab Rbib``f¡k* `lk UBOp+AKTO
1< �kaf`b ab Rbib``f¡k Rjfqe+G^wbi* `lk obpqof``f¡k
2< �kaf`b ab Rbib``f¡k* `lk UBOp+AKTO* `lk obpqof``f¡k,

y_UZTV UV dV]VTTZ�_ H^ZeY%=RkV] V �_UZTV
T`_decfZU` T`_ K7Ed%6AJE& Cb_b mob`fp^o`b
nrb ilp �kaf`b Rjfqe+G^wbi* Hkaf`b `lk UBOp+
AKTO v prp `loobpmlkafbqbp fkaf`bp obpqofkdfalp*
`lkpqorfalp `ljl q^ibp* kl plk bumobpf¡kbp
^ab`r^a^p m^o^ fkcbofo `^o^`qbo�pqf`^p* `r^ifa^abp
l `lk`irpflkbp ^ `bo`^ ab prp `ljmlkbkqbp
bpqor`qro^ibp r l_qbkbo rk^ `lk`bm`f¡k dil_^i
abi jfpjl* a^a^ i^ `ljmibgfa^a ab prp
`ljmlkbkqbp* pfk bj_^odl* bp i^ ¥kf`^ j^kbo^
ab bumobp^oilp qbuqr^ijbkqb* i^ j� p `lj¥k v
^ab`r^a^ j^kbo^ m^o^ pr `ljrkf`^`f¡k,

Klp �kaf`bp mbojfqbk abqbojfk^o s^ilobp m^o^
`^a^ fkafsfarl8 =^ hS^ad VW^ t`V[UW* l t`V[UW*
bpmb`�cf`^jbkqb, U^ilobp nrb pb `lkpqfqrvbk bk
i^ jbglo ^molufj^`f¡k abi s^ilo jbglo^kqb &G'*
^i nrb Frqf� oobw* &0..6' v Iloa^k^* /771*
`lkpfabo^k rk _rbk mobaf`qlo abi @dobd^al
dbk� qf`l b`lk¡jf`l* if_ob ab i^p fkcirbk`f^p ab
bcb`qlp cfglp l ^j_fbkq^ibp nrb afpqlopflk^k i^
mobaf``f¡k abi s^ilo jbglo^kqb, O^o^ bi `^pl abi
�kaf`b bpqor`qro^al `lkUBOp+AKTO* ilp s^ilobp
&G' plk `lkpfabo^alp `ljl mobaf`qlobp abi

Fbklqfml ^dobd^al & H" ' &Frqf� oobw 0./.9 Iro^al

Wf S^,* /776', Lbqlali¡df`^jbkqb* i^ bpqor`qro^`f¡k
v abqbojfk^`f¡k ab ilp s^ilobp abi �kaf`b Rjfqe+

TIPO DE INDICE ÍNDICES DE SELECCIÓN

1 I PENAC PDEST GPPD0.0246* 0.14517* 12.9918*%$%)

2
GPPDPENAC PDEST

I VCP VCP VCP
"""

0.69152 * 0.81141 * 150.807 *%$%)

3 I PENAC PDEST GPPD0.0415 * 0.0392 * 8.9161** %$)

4
GPPDPENAC PDEST

I VCP VCP VCP
"""

* 0.3060* 0.2048* 50.3329*$%)

G^wbi obpmlkabk ^ mol`bplp bpmb`�cf`lp* a^al i^
bpqor`qro^ ab a^qlp b fkcloj^`f¡k afpmlkf_ibp
&Ab`hbo* /7639 B^oabiifkl v Qlsfo^* /765 v
U^``^ol* /755',

Klp s^ilobp ab `o�^ mobaf`elp &UBOp' m^o^ `^a^
fkafsfarl v bk `^a^ `^o� `qbo* pb abqbojfk^olk
ob`roofbkal ^i mol`bafjfbkql jlabokl j� p
^ab`r^al8 K^ Lbqlalild�^ AKTO &9Wef C[`WSd
L`T[SeWV GdWV[Ufad', Ool`bpl j^qbj� qf`l+
bpq^a�pqf`l rp^al fkqbkp^jbkqb bk molar``f¡k
^kfj^i &Wfb v Wr* /774' `ljl j� qlal ab
s^ilo^`f¡k dbk� qf`^* mbojfqb l_qbkbo mobaf``flkbp
abi U^ilo dbk� qf`l ^afqfsl nrb plk `ljm^o^_ibp
bkqob p�* ^rknrb ilp dbklqfmlp pb e^v^k bumobp^al
bk ^j_fbkqbp afcbobkqbp l ilp ^kfj^ibp
mboqbkbw`^k ^ dbkbo^`flkbp afpqfkq^p &@ibka^ v
A� g^o* /773'* j� qlal nrb pb e^ fjmrbpql ab_fal
^ prp molmfba^abp ¡mqfj^p* i^ cibuf_fifa^a ab pr
^mif`^`f¡k v ^i `ob`fbkqb abp^ooliil ab i^
fkcloj^qf`^* q^kql ^ kfsbi ab loabk^alobp `ljl
^i abp^ooliil ab moldo^j^p ^a^mq^alp ^ i^
s^ilo^`f¡k dbk� qf`^ &Folbkbsbia* Wf) S^)' /77.',
Dufpqb obcbobk`f^ pl_ob i^ abqbojfk^`f¡k abi
�kaf`b R+G bk afcbobkqbp bpmb`fbp ab ^kfj^ibp
alj� pqf`lp &Rqlk^hbo &/7559 Lfi^dobp /76.9
Llkqbp* Wf S^,* 0..69 Cb Prbfolw* Wf S^,* 0..39

9UXRc 5aRkR Of� ZXR

40 ( ,,1



/.1IWh) A`hWef[Y) 8^faS`V[`) -+,.6 Ma^ ,0 Eda ,5

Ubod^o^ b Hof^oqb 0..09 Qblab`e^ v
V^k^pfqe`e^ft^q /7749U^pbiv v Ql_fkplk /746 v
Ql_fkplk* Wf S^,* /74.'9 ab j^kbo^ pfjfi^o bufpqb
obcbobkqbp abi rpl ab mobaf``flkbp ab s^ilobp ab
`o�^ AKTO bk i^ `lkpqor``f¡k ab �kaf`bp ab
Rbib``f¡k &Blkfkdqlk* Wf S^,* 0../9 J^_fori v
L^wrjabo* 0.//9 Iro^al* Wf S^,* /776

_
9 U^ibk`f^*

Wf S^,* 0..69 Brkkfkde^j v Gbkaboplk /743 v
Q^j�obw* Wf S^,* 0..5'* ^idrklp abqbojfk^k
m^o� jbqolp dbk� qf`lp* bpmb`�cf`^jbkqb `l+
s^of^k`f^p dbk� qf`^p `lk afcbobkqbp molm¡pfqlp,

y_UZTV H^ZeY%=RkV] V y_UZTV T`_ K7Ed%
6AJE$ cVdecZ_XZU`d& Di s^ilo abi �kaf`b ab
pbib``f¡k Rjfqe+G^wbi v bi � kaf`b `lk
mobaf``flkbp ab UBOp+AKTO* obpqofkdfalp &A%' pb
`lkpqfqrvbk i^ jbglo ^molufj^`f¡k ab pr s^ilo
jbglo^kqb &G'* bp bi jbglo mobaf`qlo ab G* q^kql
`ljl pb^ mlpf_ib* `lk i^ obpqof``f¡k ab nrb i^
crk`f¡k ifkb^i &Y

[
' nrb mboqbkb`b ^i `^o� `qbo?GG<

mboj^kb`b `lkpq^kqb* l kl prco^ `^j_flp bk bi
^dobd^al dbk� qf`l b`lk¡jf`l, O^o^ bi `^pl abi
� kaf`b `lk mobaf``flkbp ab UBOp+AKTO
obpqofkdfal pb qlok^ bk bi jbglo mobaf`qlo abi

dbklqfml ^dobd^al &@' ^ m^oqfo ab & H" ',

Ool`bafjbkq^ijbkqb i^ `lkpqor``f¡k v
abqbojfk^`f¡k ab prp s^ilobp plk pfjfi^obp ^ ilp
�kaf`b Rjfqe+G^wbi b y_UZTV T`_ acVUZTTZ`_Vd
UV K7Ed%6AJE$ `lk i^ afcbobk`f^ ab nrb bk ilp
obpqofkdfalp pb `^i`ri^k `lbcf`fbkqbp ab �kaf`b
bpmb`fcf`lp* ab j^kbo^ nrb `rjmif� kalpb `lk i^

`lkaf`f¡k dbkbo^i ab8
HIr pb^ j� ufjl l nrb

< % 2( )H I pb^ j�kfjl* e^d^ mboj^kb`bo

`lkpq^kqb bk pr kfsbi molar`qfsl ¡mqfjl ^i
`^o� `qbo ?GG<)

Rlk ifjfq^alp ilp obcbobkqbp* ab ilp nrb pb afpmlkb
qlalp e^`bk obcbobk`f^ ^ mol`bafjfbkqlp
jbqlali¡df`lp, &B^jml* /7569 Kfk* 0..39 S^iifp

/7639 Wfb ^ka Wr* /775', Blqboofi ^ka I^`hplk*
&/76/' afp`rqbk i^p `fo`rkpq^k`f^p bk i^p nrb i^p
obpqof``flkbp mrbabk pbo fjmrbpq^p, Cbpab i^
mbopmb`qfs^ ab ^mif`^`f¡k Jrj^o* Wf S^,* &0..6'
abqbojfk^olk �kaf`bp ab pbib``f¡k obpqofkdfalp
bk bijbglo^jfbkql dbk� qf`l ab A¥c^ilp bk Hkaf^,
Cb j^kbo^ pfjfi^o ^ `bo`^ abi y_UZTV T`_
acVUZTTZ`_Vd UV K7Ed%6AJE obpqofkdfal* i^
¥kf`^ bp molmlo`flk^a^ mlo X� bw Wf S^,* &0./0'
nrfbkbp abqbojfk^k rk �kaf`b ^ m^oqfo ab
mobaf``flkbp AKTO m^o^ `^o^`qbobp ab mbpl bk
d^k^al s^`rkl ab i^ o^w^ Ao^ej^k,

Klp s^ilobp abi �kaf`b Rjfqe+G^wbi v ilp abi �kaf`b
`lk UBOp+AKTO* v prp Hkaf`bp obpqdofkdfalp
`loobpmlkafbkqbp plk bpmb`�cf`lp m^o^ `^a^
fkafsfarl ab ^nrbii^ ml_i^`f¡k* pb abqbojfk^k
pl_ob i^ _^pb ab prp `lbcf`fbkqbp nrb plk
bpmb`�cf`lp* s^ilobp cbklqfmflp v s^ilobp dbk� qf`lp
^afqfslp* `lkpb`rbkqbjbkqb plk ab ^mif`^`f¡k
bu`irpfs^ m^o^ i^ ml_i^`f¡k ab obcbobk`f^,

EcVTZdZ�_ eV�cZTR UV ]`d y_UZTVd UV dV]VTTZ�_&
K^ S^_i^ .1, mobpbkq^ s^ilobp ab Oob`fpf¡k qb¡of`^
m^o^ ilp �kaf`bp ab Rbib``f¡k abqbojfk^alp m^o^
ii^j^p ab ilp BHOp K^ Q^v^ v Prfjp^`e^q^* abi
abm^oq^jbkql ab Orkl,

U^ilobp
HIr plk molar`ql ab i^ `loobi^`f¡k bkqobb

s^ilobp jbglo^kqbp v ilp abi �kaf`b* nrb crbolk
j^ufjfw^alp ^i abqbojfk^o ilp `lbcf`fbkqbp abi
�kaf`b `loobpmlkafbkqb* ^p�jfpjl mobpbkq^ ^ ilp

2

HI
r nrb bumif`^k i^ j^dkfqra bk i^ nrb bi `ofqbofl

ab pbib``f¡k &A' bumif`^ ^i ^dobd^al dbk� qf`l

b`lk¡jf`l &@', K^ `loobi^`f¡k
IHr molmlo`flk^

rk^ jbafa^ ab `r^k _fbk A mobaf`b @* bk
`lk`bm`f¡k ab V^ipe v Kvk`e &0...', Dpqlp
obmobpbkq^k i^ j^dkfqra ab i^ `lkcf^_ifa^a bk nrb
A mobaf`b ^ @)
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TIPO DE INDICE HIr 2

HI
r

1 0.5010)HIr 0.25102 )
HI

r

2 0.6506)HIr 0.42332 )
HI

r

3 0.1226)HIr 0.01502 )
HI

r

4 0.2703)HIr 0.0732 )
HI

r

S^_i^ .1, Oob`fpf¡k ab ilp �kaf`bp ab pbib``f¡k

/< �kaf`b ab pbib``f¡k Rjfqe + G^wbi
0< �kaf`b ab Rbib``f¡k* `lk UBOp+ AKTO
1< �kaf`b ab Rbib``f¡k Rjfqe+G^wbi* `lk obpqof``f¡k
2< �kaf`b ab Rbib``f¡k* `lk UBOp+ AKTO* `lk obpqof``f¡k,

Dk i^ S^_i^ .1, pb l_pbos^ s^ilobp ab
HIr m^o^̂

`^a^ �kaf`b, Rb ^mob`f^ nrb bi �kaf`b ab Rbib``f¡k*

`lk UBOp+ AKTO* bp bi nrb jbglo s^ilo ab

HIr mobpbkq^ bk `ljm^o^`f¡k ^i �kaf`b Rjfqe+

G^wbi* il nrb o^qfcf`^ nrb bi �kaf`b `lk UBOp+

AKTO bp jbglo nrb bi �kaf`b `i� pf`l bk pr

molm¡pfql mobaf`qfsl* ab_fal ^ nrb obmobpbkq^ i^

^pl`f^`f¡k bkqob H" v G, Dk il nrb ^ �kaf`bp

obpqofkdfalp `lk`fbokb* bi �kaf`b `lk UBOp+

AKTO bp ab j^vlo s^ilo nrb bi abi �kaf`b Rjfqe+

G^wbi* mbol abp^cloqrk^a^jbkqb ml`l `lkcf^_ibp

bk pr m^mbi mobaf`qfsl* bk ^j_lp `^plp, O^o^ bi

`^pl ab ilp �kaf`bp `lk UBOp+AKTO bpqb ab_b

iibd^o ^ pbo j� ufjl* bk lmfkf¡k ab Frqf� oobw

&0./.'9 ab_fal ^ nrb pb mobaf`b ^ m^oqfo

ab GaH '" ) * `lkpfabo^kal ^ bpqb ¥iqfjl `ljl

rk mobaf`qlo ab H a G') * bpqor`qro^al `lk

UBOp+AKTO, Bfo`rkpq^k`f^p nrb obpmlkabk ^ i^

i¡df`^ qb¡of`^ bumif`^a^ mlo qla^p i^p o^j^p ab i^

`fbk`f^ Fbk� qf`^, Di m^o�jbqol 2

HI
r bumif`^ i^

j^dkfqra bk i^ nrb bi `ofqbofl ab pbib``f¡k bumif`^

ilp s^ilobp abi @dobd^al dbk� qf`l b`lk¡jf`l* v

plk molmlo`flk^ibp ^ `^a^ rkl ab ilp `lbcf`fbkqbp

HIr * obpmb`qfs^jbkqb,,

Ml plk krjbolp^p i^p obcbobk`f^p ab qo^_^glp ab

fksbpqfd^`f¡k bpmb`�cf`lp ^`bo`^ ab i^ GdWU[e[y` VW^

t`V[UW VW eW^WUU[y` * � pqlp dbkbo^ijbkqb plk

`lkpb`rbk`f^ ab i^ abqbojfk^`f¡k ab ilp �kaf`bp

ab pbib``f¡k, @idrklp obcbobkqbp plk

molmlo`fk^alp mlo Ubpbiv v Ql_fkplk &/746'*

Qblab`e^ vV^k^pfqe`e^ft^q &/774'* A^oo�̂ * Wf S^,*

&/776'* @qfi &0..4'* Llkqbp* Wf S^,* &0..6'* F^k^f*

Wf S^,* &/776', Klp s^ilobp ab mob`fpf¡k abi �kaf`b

bk`lkqo^alp bk bi mobpbkqb bpqrafl pb bk`rbkqo^k

abkqol abi o^kdl abp`ofql mlo i^ _f_ifldo^c�^

`lkpfabo^a^* `lk ilp nrb pb mrbab bpq^_ib`bo rk^

obi^`f¡k ab `ljm^o^`f¡k bk crk`f¡k ab pr s^ilo*

il nrb `lkiibs^ ^ ab`fafo q� `kf`^jbkqb `r� i ab

biilp bp bi jbglo,
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IRS]R (,& <R_R_TZR XV_~eZTR VdaVcRUR a`c dV]VTTZ�_ T`_ y_UZTVd UV dV]VTTZ�_ V_ ]]R^Rd UV ]`d
7>Ed& pAR GRjRv j pFfZ^dRTYReRv V_ Ef_`&

?8E8E;A8 ?=E=KA;85 F^k^k`f^ dbkbqf`^
mlo pbib``f¡k `lk fkab`bp ab pbib``flk, K^ S^_i^
.2, Lrbpqo^ s^ilobp ab i^ F^k^k`f^ bpmbo^a^ bk
bi Fbklqfml ^dobd^al l L� ofql dbk� qf`l* ^i
pbib``flk^o rk 1.# ab ii^j^p &[ < /,/37'* m^o^
rk^ dbkbo^`f¡k ab pbib``f¡k* ^mif`^kal bi �kaf`b

Rjfqe+G^wbi &
IH* '* bi �kaf`b `lk UBOp+AKTO

( )BH* * bi �kaf`b Rjfqe+G^wbi
*
IH* b �kaf`b

`lk UBOp+AKTO ( )*
BH* * obpqofkdfalp**

obpmb`qfs^jbkqb9 abqbojfk^alp m^o^ ii^j^p ab ilp
BHOp �K^ Q^v^� v �Prfjp^`e^q^� ab Orkl,

TIPO DE
ÍNDICE

MERITO GENETICO ECONOMICO

1 1.159 *0.500974 *1.123137)* IH =
0.65210

2 1.159 * 0.650679 *1.154927)* BH =
0.87097

3 1.159 * 0.115026 *1.123137* )* IH =
0.14973

4 1.159 * 0.27042 *1.15493* )* BH =
0.36025

/< �kaf`b ab pbib``f¡k Rjfqe + G^wbi
0< �kaf`b ab Rbib``f¡k* `lk UBOp+AKTO
1< �kaf`b ab Rbib``f¡k Rjfqe+G^wbi* `lk obpqof``f¡k
2< �kaf`b ab Rbib``f¡k* `lk UBOp+AKTO* `lk obpqof``f¡k,

Cbi s^ilo abi L� ofql dbk� qf`l b`lk¡jf`l m^o^
`^a^ �kaf`b* pb abpmobkab nrb bi �kaf`b ^ m^oqfo
ab UBOp+AKTO bp bi nrb jbglo _bkbcf`fl
b`lk¡jf`l obafq¥^, Di �kaf`b Rjfqe+G^wbi bp rk
�kaf`b nrb q^j_f� k obafq¥^ _rbk _bkbcf`fl
b`lk¡jf`l* mbol bk jbklo j^dkfqra nrb ^i
^kqboflo, Klp �kaf`bp obpqofkdfalp* jrbpqo^k qbkbo
rk^ bp`^p^ d^k^k`f^ dbk� qf`^ bk bi ^dobd^al
dbk� qf`l b`lk¡jf`l* bpmb`f^ijbkqb bi �kaf`b
`i� pf`l obpqofkdfal,

Dp bsfabkqb nrb i^ d^k^k`f^ dbk� qf`^ bk bi
^dobd^al dbk� qf`l b`lk¡jf`l abmbkab jr`el
ab * nrb m^o^ bi `^pl abi �kaf`b `lk UBOp+AKTO*
bp j� p bibs^al* obpmb`ql abi �kaf`b Rjfqe+G^wbi*
pfqr^`f¡k pfjfi^o l`roob `lk ilp � kaf`bp
obpqofkdfalp, K^ o^w¡k crka^jbkq^i bp nrb ilp

� kaf`bp `lk UBOp+AKTO rp^k bpqfj^alp
fkpbpd^alp ab s^ilobp dbk� qf`lp ^afqfslp m^o^ `^a^
fkafsfarl bk pr abqbojfk^`f¡k* pfqr^`f¡k nrb
`lkar`b fk`objbkq^o bi s^ilo ab * abi `r^i
abmbkab moflofq^of^jbkqb bi s^ilo ab i^ F^k^k`f^
dbk� qf`^ bk bi @dobd^al dbk� qf`l b`lk¡jf`l,

K^ F^k^k`f^ dbk� qf`^ bk bi ^dobd^al dbk� qf`l
b`lk¡jf`l* kl bp j� p nrb i^ obpmrbpq^ ^ i^
pbib``f¡k bumobp^a^ bk q� ojfklp ab s^ilobp
b`lk¡jf`lp obi^qfslp9 abpab bpqb bkclnrb e^v nrb
fkqbomobq^o ilp s^ilobp ab i^ F^k^k`f^ dbk� qf`^
molar`fa^ mlo pbib``f¡k `lk �kaf`bp bk i^
mobpbkqb fksbpqfd^`f¡k9 v ab jlal pfjfi^o m^o^
ilp lqolpj� qlalp ab pbib``f¡kjriqf`^o^`qbo, K^p
o^wlkbp ab i^p afcbobk`f^p bk ilp obpriq^alp plk

H9A977>{C BJAI>75G57I9G E5G5 G5H<DH EGD8J7I>KDH 75GC>7DH 9C 9HI58>DH I9BEG5CDH 9C AA5B5H

40 ( ,,1



/.4 IWh) A`hWef[Y) 8^faS`V[`) -+,.6 Ma^ ,0 Eda ,5

bumif`^alp mlo @ei_lok* &/772' nrfbk fkaf`^ nrb
ilp mol`bafjfbkqlp abi �kaf`b ab pbib``f¡k R+G v
bi mol`bafjfbkql AKTO* qfbkbk molmfba^abp
bpq^a�pqf`^p molmf^p9 bi �kaf`b ab pbib``f¡k R+G
bp rk Lbglo Oobaf`qlo Kfkb^i &AKO* Abpq Kfkb^o
Oobaf`qlo'* mbol � pqb bp pbpd^al* bi Hkaf`b `lk
UBOp* bp rk AKTO &9Wef C[`WSd GdWV[Ufad L`T[SeWV'
nrb bp fkpbpd^al,

Dp fjmloq^kqb mob`fp^o nrb i^ j^dkfqra ab i^
d^k^k`f^ dbk� qf`^ bpmbo^a^ mlo pbib``f¡k `lk ilp
�kaf`bp abqbojfk^alp* plk obpriq^alp nrb
bu`irpfs^jbkqb pb bpmbo^k bk i^ ml_i^`f¡k ab
ii^j^p ab ilp BHOp �K^ Q^v^� v �Prfjp^`e^q^�
ab Orkl* `ljl molar`ql ab pbib``flk^o `lk rk
�kaf`b bpmb`�cf`l* mlo il q^kql* kl mrbab bpmbo^opb
bpq^p d^k^k`f^p dbk� qf`^p* pf pb ^mif`^ i^ pbib``f¡k
^ lqo^p ml_i^`flkbp ab ii^j^p,

Tk ¥kf`l obcbobkqb `lkqof_rvb ^ o^qfcf`^o* bk m^oqb*
ilp obpriq^alp l_qbkfalp bk bi mobpbkqb qo^_^gl
ab fksbpqfd^`f¡k9 Ibv^or_^k* Wf S^, &/773'* fkaf`^k
nrb i^ obpmrbpq^ obi^qfs^ ^ i^ pbib``f¡k `lk bi
�kaf`bp `i� pf`l `ljm^o^kal ^i �kaf`b `lk UBOp+
AKTO crb ab 72,3 ^ 77,2 # bk c^slo abi �kaf`b
`lk mobaf``flkbp AKTO,

F^k^k`f^ dbk� qf`^ bk bi s^ilo ^afqfsl b`lk¡jf`l
abi fkafsfarl m^o^ `^a^ `^o� `qbo mlo pbib``f¡k `lk
�kaf`bp, K^ S^_i^ .3, Lrbpqo^ s^ilobp ab i^
F^k^k`f^ dbk� qf`^ m^o^ bi Fbklqfml ^dobd^al bk
`^a^ `^o� `qbo &G=E8;' G<=JK k ?GG<' v abi
^dobd^al dbk� qf`l b`lk¡jf`l* nrb pb ildo^ ^
m^oqfo ab i^ pbib``f¡k ab rk qfml m^oqf`ri^o ab
�kaf`b* bk i^ ml_i^`f¡k ab ii^j^p ab ilp BHOp �K^
Q^v^� v �Prfjp^`e^q^� ab Orkl,

IRS]R (-& <R_R_TZR XV_~eZT` VT`_�^ZT` aRcR TRUR TRc}TeVc
j RXcVXRU` XV_~eZT` VT`_�^ZT`$ a`c dV]VTTZ�_ T`_ y_UZTVd&

ÍNDICE G* PENAC G* PDEST G* GPPD H*

1 0.140567 1.913586 0.008296 0.652803

2 0.077335 1.748798 0.016692 0.870181

3 0.197674 0.241085 0.000000 0.148479

4 0.186660 1.657363 0.000000 0.360253

/< �kaf`b ab pbib``f¡k Rjfqe + G^wbi
0< �kaf`b ab Rbib``f¡k* `lk mobaf``flkbp AKTO
1< �kaf`b ab Rbib``f¡k Rjfqe+G^wbi* `lk obpqof``f¡k
2< �kaf`b ab Rbib``f¡k* `lk mobaf``flkbp AKTO* `lk obpqof``f¡k,

Dpqlp s^ilobp `lkpqfqrvbk rk^ co^``f¡k ab i^
d^k^k`f^ dbk� qf`^ abi @dobd^al dbk� qf`l
b`lk¡jf`l H* * ab_fal ^ i^ d^k^k`f^ dbk� qf`^
b`lk¡jf`^ & iG* ' nrb ^mloq^ `^a^ `^o� `qbo* ilp
nrb* l_sf^jbkqb* pfdrfbkal i^ jbqlalild�̂ m^o^
pr abqbojfk^`f¡k* v jriqfmif`^alp mlo prp mbplp
b`lk¡jf`lp obi^qfslp `loobpmlkafbkqbp* a^k
obpriq^alp fdr^ibp ^ ilp l_qbkfalp m^o^ ilp
afcbobkqbp �kaf`bp* `ljl il jrbpqo^ H* ab i^
S^_i^ .3,
F^k^k`f^ dbk� qf`^ mlo pbib``f¡k bk S�kabj, K^
S^_i^ .4, Lrbpqo^ s^ilobp m^o^ bi @dobd^al

dbk� qf`l b`lk¡jf`l ab_fal ^ rk^ dbkbo^`f¡k ab
pbib``f¡k m^o^ ilp `^o^`qbobp G=E8;' G<=JK k
?GG< &s^ilobp pl_ob i^ af^dlk^i'* v s^ilobp ab
d^k^k`f^ dbk� qf`^ bpmbo^a^ m^o^ ilp lqolp
`^o^`qbobp `r^kal pb ab`fab pbib``flk^o mlo rk
abqbojfk^al `^o� `qbo &s^ilobp crbo^ ab i^
af^dlk^i', O^o^ pr abqbojfk^`f¡k* bk qlalp ilp
`^plp* pb rp¡ rk^ [ </,/379 ^prjfbkal nrb
G=E8;' G<=JK k ?GG< plk `^o^`qbobp
`loobi^`flk^alp* ilp jfpjlp nrb obmobpbkq^k bi
`^j_fl bk rk^ dbkbo^`f¡k ab pbib``f¡k,
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IRS]R (.& <R_R_TZR XV_~eZTR VdaVcRUR aRcR E9C57$ E89HI j <EE8 ! iG* " a`c dV]VTTZ�_ V_

I}_UV^ V_ ]]R^Rd&

CARÁCTER POR EL CUAL
SE SELECCIONA

PENACG* PDESTG* GPPDG*

PENAC 0.139109 0.079987 0.05130
PDEST 0.080233 0.317866 0.304546
GPPD 0.052014 0.307945 0.300518

Cb i^ S^_i^ .4, pb abar`b nrb* bk bi prmrbpql
nrb pb fjmibjbkqb rk moldo^j^ ab jbglo^ ab
Rbib``f¡k m^o^ i^ ml_i^`f¡k ab ii^j^p ab
obcbobk`f^* bk bi nrb pb `lkpfabobk ilp `^o^`qbobp8
G=E8;' G<=JK k ?GG<' v pb qljb i^ ab`fpf¡k
ab rp^o bi j� qlal ab pbib``f¡k L^p^i l S�kabj*
i^ pbib``f¡k mlo bi `^o� `qbo G<=JK* pbo� mlo bi
nrb jbglo d^k^k`f^ dbk� qf`^ pb l_qbkd^* eb`el
nrb `lkiibs^ ^abj� p* nrb i^ d^k^k`f^ dbk� qf`^
bk bi `^o� `qbo FOOC* q^j_f� k qbkd^ rk^ _rbk^
obpmrbpq^* `^pf bk i^ jfpj^ j^dkfqra nrb bk bi
mbpl ^i abpqbqb* pfk bj_^odl bk G=E8;* bp jrv
_^gl,

Dp lmloqrkl pb ^i^o nrb bpqlp s^ilobp ab d^k^k`f^
dbk� qf`^ bpmbo^a^ pb l_qfbkbk `r^kal pb
pbib``flk^ mlo rk �¥kf`l� `^o� `qbo9 pfk bj_^odl*
bi j� qlal ab pbib``f¡k bk S^kabj bp rk j� qlal
ab pbib``f¡k pfjriq� kb^ jriqf`^o^`qbo* bkqlk`bp
pb dbkbo^ bi afibj^ ab `r� i bp bi loabk ab ilp
`^o^`qbobp ^ pbib``flk^o v `r� kq^p dbkbo^`flkbp
ab pbib``f¡k pb ^mif`^o� ^ `^a^ `^o� `qbo* pfqr^`flkbp
nrb fkcirvbk bk i^ d^k^k`f^ dbk� qf`^ abi `^o� `qbo
v ab ilp lqolp `^o^`qbobp, Dp fjmloq^kqb
jbk`flk^o nrb i^ bcf`^`f^ abi j� qlal abmbkab
ab i^p obi^`flkbp dbk� qf`^p bkqob ilp `^o^`qbobp
&Qljbol* 0...9 B^oabiifkl v Qlsfo^* /7659
V^otf`h v Kbd^qbp* /76.'9 bpmb`�cf`^jbkqb ab i^p
`loobi^`flkbp dbk� qf`^p &E^i`lkbo v L^`h^v*
/774'* ab i^ j^dkfqra ab i^ eboba^_fifa^a ab ilp
`^o^`qbobp &Ai^p`l* /773',

Dp m^o^a¡gf`^ i^ pfqr^`f¡k ab bpqb j� qlal ab
pbib``f¡k* pfbkal rkl ab ilp j� p `fq^alp pb^ bi
nrb jbklp obcbobk`f^p bumbofjbkq^ibp lcobw`^,
K^ j^vlo�^ plil e^`bk obcbobk`f^ ^i mol`bpl
jbqlali¡df`l abi jfpjl &Srokbo ^ka Xlrkd*
/7479 E^i`lkbo v L^`h^v* /7749 B^oabiifkl v
Qlsfo^* /7659 Mf`eli^p* /7749 B^jml* /7569
V^otf`h v Kbd^qbp* /76.', Rlk fkbufpqbkqbp i^p
obcbobk`f^p bumbofjbkq^ibp ab bpqb j� qlal ab
pbib``f¡k9 q^i sbw mlo i^ afcf`riq^a nrb fjmif`^
abqbojfk^o bi k¥jbol ab dbkbo^`flkbp ab
pbib``f¡k m^o^ `^a^ `^o� `qbo abi `ofqbofl ab
pbib``f¡k* l ab`fafo bi loabk ab ilp `^o^`qbobp ^
pbib``flk^o, @i obpmb`ql* @ei_lok &/772'* fkaf`^
nrb i^ pbib``f¡k bk S�kabj bp o^o^jbkqb rp^al
bk i^ mo� `qf`^* bpmb`f^ijbkqb bk bpmb`fbp ab
d^k^al `lk fkqbos^ilp ab dbkbo^`f¡k i^odlp* l
mlonrb bpqb j� qlal bp bi jbklp bcf`fbkqb mlo bi
moldobpl dbk� qf`l ildo^al bk obi^`f¡k ^i qfbjml
v afkbol fksboqfalp &Flkw^ibp v Irifl* 0..3',

Bljmibjbkq^of^jbkqb i^ S^_i^ .5, mobpbkq^
s^ilobp ab obpmrbpq^ ^ i^ pbib``f¡k m^o^ bi

@dobd^al dbk� qf`l b`lk¡jf`l
iH* mlo

pbib``f¡k bk S� kabj m^o^ ilp `^o^`qbobp5
G=E8;' G<=JK k ?GG<, Cb i^ S^_i^ pb fkcfbob
nrb bi `^o� `qbo G<=JK bp bi nrb jbglo d^k^k`f^
dbk� qf`^ b`lk¡jf`^ mbojfqb* pbdrfal abi `^o� `qbo
?GG<* v bi nrb jbklp d^k^k`f^ dbk� qf`^
b`lk¡jf`^ mlpf_fifq^ bp `r^kal pb pbib``flk^ mlo
bi `^o� `qbo ODM@B,
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IRS]R (/& 5XcVXRU` XV_~eZT` VT`_�^ZT` ! H* " aRcR E9C57$ E89HI j <EE8$ a`c dV]VTTZ�_

V_ I}_UV^ V_ ]]R^Rd&

METODO
iH*

1( ) 2( ) 3( )PENAC i i iH G G G*$*$*)* )* PENACH 0.27039

1( ) 2( ) 3( )PDEST j j jH G G G*$*$*)* )* PDESTH 0.702635

1( ) 2( ) 3( )GPPD k k kH G G G*$*$*)* )* GPPDH 0.660654

�F
f&f'
<Lbofql dbk� qf`l abi `^o� `qbo [ `r^kal pb ab`fab pbib``flk^o mlo bi `^o� `qbo [

�F
f&g'
< Lbofql dbk� qf`l abi `^o� `qbo \ `r^kal pb ab`fab pbib``flk^o mlo bi `^o� `qbo [

Tk^ pfqr^`f¡k bp `lk`irvbkqb bk bpqb `lkqbuql*
i^ nrb pb l_qfbkb `ljm^o^kal bi @dobd^al

dbk� qf`l b`lk¡jf`l iH* ab ilp qobp `^o^`qbobp,,

Cb ilp obpriq^alp l_qbkfalp pb abar`b nrb i^
pbib``f¡k mlo bi `^o� `qbo G<=JK bp
abcfkfqfs^jbkqb mlo bi nrb jbglo d^k^k`f^
dbk� qf`^ mlo pbib``f¡k bk S^kabj pb l_qfbkb* rk^
d^k^k`f^ dbk� qf`^ ml`l jbklo* fdr^ijbkqb
fjmloq^kqb* pb l_qfbkb `r^kal pb pbib``flk^ mlo
bi `^o� `qbo ?GG<6 rk^ d^k^k`f^ jr`el jbklo
pb l_qfkbk `r^kal pb pbib`flk^ mlo bi `^o� `qbo
G=E8;,

<R_R_TZR XV_~eZTR j gR]`c XV_~eZT`
VT`_�^ZT` a`c dV]VTTZ�_ a`c CZgV]Vd
>_UVaV_UZV_eVd UV 8VdTRceV !C>8" V_
]]R^Rd& K^ S^_i^ .6, Oobpbkq^ i^ obpmrbpq^ ^ i^

pbib``f¡k & iG* '* s^ilo dbk� qf`l b`lk¡jf`l m^o^̂

`^a^ `^o� `qbo & iHG '* ^p� `ljl bi s^ilo m^o^ bi

^dobd^al dbk� qf`l b`lk¡jf`l & H* ' m^o^ ilp

`^o^`qbobp G=E8;' G<=JK k ?GG< bk
`lj_fk^`flkbp ab m^obp ab `^o^`qbobp* bk ii^j^p
ab ilp BHOp K^ Q^v^ v Prfjp^`e^q^ ab Orkl*
`r^kal pb ab`fab pbib``flk^o mlo bi j� qlal ab
ilp kfsbibp fkabmbkafbkqb ab abp`^oqb,

IRS]R (0& GVdafVdeR R ]R HV]VTTZ�_$ KR]`c XV_~eZT` VT`_�^ZT` aRcR TRUR TRc}TeVc$ 5XcVXRU`
XV_~eZT` VT`_�^ZT` aRcR ]`d TRcRTeVcVd @5>13# @45CD j 7@@4 V_ ]]R^Rd

CARACTERES POR EL
QUE SE SELECCIONA

iG* iHG jG* jHG H*

PENAC y PDEST (1) 0.187655 0.10750 1.351970 0.206460 0.328365
PENAC y GPPD (2) 0.201153 0.130689 0.007371 0.240872 0.371561
PDEST y GPPD (3) 1.410897 0.215444 0.004079 0.204006 0.348757

&/'8 [ < mbk^` v \ < mapbq
&0'8 [ < mbk^` v \ < dmma
&1'8 [ < mabpq v \ < dmma

Cb i^ S^_i^ .6, pb l_pbos^ nrb bi s^ilo abi

@dobd^al dbk� qf`l b`lk¡jf`l & iHG ' m^o^ `^a^

`^o� `qbo pb j^kqfbkbk pfjfi^obp `lk s^ilobp kl
afcbobkqbp bk `^a^ `lj_fk^`f¡k ab pbib``f¡k* Di
s^ilo dbk� qf`l b`lk¡jf`l m^o^ `^a^ `^o� `qbo v bi

s^ilo m^o^ bi @dobd^al dbk� qf`l b`lk¡jf`l* ab_b
ab fkqbomobq^opb `ljl i^ Qbpmrbpq^ ^ i^ pbib``f¡k
bumobp^a^ bk q� ojfklp ab s^ilobp b`lk¡jf`lp
obi^qfslp, Olo lqol i^al* i^ S^_i^ .6, mobpbkq^

s^ilobp m^o^ bi dbklqfml ^dobd^al & H* ' mlo
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pbib``f¡k `lk kfsbibp fkabmbkafbkqbp ab abp`^oqb*
nrb fkslir`o^k `lj_fk^`flkbp ab m^obp ab
`^o^`qbobp9 bp bsfabkqb nrb bi j^vlo s^ilo pb ildo^
`r^kal pb pbib``flk^ i^ `lj_fk^`f¡k ab
`^o^`qbobp8 ODM@B+FOOC* s^ilobp ml`l
jbklobp pb l_qfbkbk `r^kal pb pbib``flk^k i^p
`lj_fk^`flkbp ab OCDRS+FOOC v ODM@B+
OCDRS* obpmb`qfs^jbkqb,

O^o^ i^ abqbojfk^`f¡k abi s^ilo dbk� qf`l
b`lk¡jf`l ab `^a^ `^o� `qbo* ^p� `ljl bi s^ilo
abi @dobd^al dbk� qf`l b`lk¡jf`l mlo bi j� qlal
ab pbib``f¡k `lk MHC* bufpqbk pfqr^`flkbp l
prmrbpqlp nrb crbolk ^_prbiqlp l ^prjfalp
mobsf^jbkqb* v nrb mbojfqfbolk j^kfl_o^o pl_ob
bi j� qlal ^ l_gbql ab ildo^o obpriq^alp, Oofjbol*
nrb ilp `^o^`qbobp ODM@B* OCDRS v FOOC* kl
plk fkabmbkafbkqbp* plk `loobi^`flk^alp9 &Xlrkd
^ka Vbfibo* /7379 Ai^p`l* /773

_
9 B^jml* /7569

Srokbo ^ka Xlrkd* /747', Tk^ pbdrka^ pfqr^`f¡k
bp i^ ^pfdk^`f¡k ab ilp s^ilobp ab Hkqbkpfa^a ab
pbib``f¡k &[' m^o^ `^a^ `^o� `qbo, Klp s^ilobp ab [
^pfdk^alp ^ `^a^ `^o� `qbo bk bi mobpbkqb bpqrafl
crbolk8 G=E8; < .,53* G<=JK < .,43 v ?GG<
< .,43* s^ilobp nrb* pb ^prjb* j^ufjfw^k i^
d^k^k`f^ dbk� qf`^ abi @dobd^al dbk� qf`l
b`lk¡jf`l* m^o^ `^a^ m^o ab `^o^`qbobp9 ilp nrb
e^k pfal ^agraf`^alp bk crk`f¡k ^i s^ilo
b`lk¡jf`l ab ilp jfpjlp v m^oqf`ri^ofa^abp
molmf^p ab i^ d^k^abo�̂ ab ii^j^p fkebobkqbp m^o^
bpqlp `^o^`qbobp, Ofbao^cfq^ &/773'* ^i obpmb`ql
fkaf`^ nrb kl bp c� `fi fkqrfo i^ Hkqbkpfa^a ab
pbib``f¡k ¡mqfj^ ^ ^mif`^o ^ `^a^ `^o� `qbo* ^ sb`bp
pb ob`roob obi^`flk^oi^ `lk pr fjmloq^k`f^
b`lk¡jf`^, Dk bpqb `lkqbuql* bp kb`bp^ofl
mrkqr^ifw^o nrb bufpqb rk^ do^k `^kqfa^a ab
`lj_fk^`flkbp ab s^ilobp ^pfdk^alp ^ `^a^
`^o� `qbo `rvl molar`ql pb fdr^i ^i s^ilo ab i^ [
dil_^i mi^kqb^al bk bi mobpbkqb bpqrafl* bi jfpjl
nrb crb ab m < .,1.9 _rp`^o nr� `lj_fk^`f¡k ab
bplp s^ilobp j^ufjfw^k i^ d^k^k`f^ dbk� qf`^ bk
bi @dobd^al dbk� qf`l bp qbaflpl &G^wbi ^ka Krpe*
/720 v Srokbo ^ka Xlrkd* /747'* nrfbkbp ^kqb
bpq^ afpvrkqfs^ mi^kqb^k ob`roofo ^ i^ fjmloq^k`f^
b`lk¡jf`^ ab `^a^ `^o� `qbo,

Tk qbo`bo ^pmb`ql ab`fafal mobsf^jbkqb crb bi
mlo nr� plil alp `^o^`qbobp bk bi @dobd^al
dbk� qf`l b`lk¡jf`l> Rfqr^`f¡k nrb `lkiibs¡ ^
ob^ifw^o `ljm^o^`flkbp bk `lj_fk^`flkbp ab ^
alp* ab qobp `^o^`qbobp, K^ o^w¡k bp `lk`obq^8 Ml
bufpqb obcbobkqbp pl_ob bi j� qlal nrb mbojfq^
fk`irfo qobp `^o^`qbobp bpmb`�cf`^jbkqb m^o^
abqbojfk^o i^ F^k^k`f^ dbk� qf`^ bk bi @dobd^al
dbk� qf`l b`lk¡jf`l mlo pbib``f¡k `lk MHC,
B^jml &/756' bumlkb abq^ii^a^jbkqb v ab
j^kbo^ pfj_¡if`^ bi mol`bafjfbkql* m^o^ `r^kal
pb qo^q^ alp `^o^`qbobp fkabmbkafbkqbp,

Qbprbiqlp bpq^p qobp pfqr^`flkbp pb abqbojfk^olk
ilp s^ilobp bumrbpqlp bk i^ S^_i^ .6,* bk bi nrb pb
^mob`f^ ilp s^ilobp abi @dobd^al dbk� qf`l

b`lk¡jf`l & H* ' plk s^ilobp obi^qfs^jbkqb

pfjfi^obp, Rfk bj_^odl bi j^vlo j� ofql dbk� qf`l
pb l_qfbkb `r^kal pb pbib``flk^k mlo ilp
`^o^`qbobp G=E8;(?GG<* pfjriq� kb^jbkqb,
Dkqob pbib``flk^o mlo G<=JK(?GG< a G=E8;(
G<=JK* ilp s^ilobp mrbabk `lkpfabo^opb pfjfi^obp
mlo i^ bp`^p^ afcbobk`f^ bkqob bpqlp,

Bljm^o^`f¡k abi ^dobd^al dbk� qf`l b`lk¡jf`l,
K^ S^_i^ .7, mobpbkq^ s^ilobp m^o^ bi ^dobd^al
dbk� qf`l b`lk¡jf`l m^o^ �kaf`bp ab pbib``f¡k v
Rbib``f¡k bk S^kabj* ^p� `ljl i^ Oob`fpf¡k ab
ilp jfpjlp* ^ l_gbql ab bpq^_ib`bo obi^`flkbp ab
`ljm^o^`f¡k, Cb i^ S^_i^ pb fkcfbob nrb bi �kaf`b
`lk UBOp+AKTO bp bi nrb jbglo ^dobd^al

dbk� qf`l b`lk¡jf`l &
BH* ' mobpbkq^ bk obi^`f¡k

^i �kaf`b Rjfqe+G^wbi &
IH* '* ^abj� p ab nrb

BH* bp jr`el j� p `lkcf^_ib mlo pbo j� p

bumif`^qfsl nrb
IH* , Cbi jfpjl jlal* pb fkcfbobb

nrb bi �kaf`b `lk UBOp+AKTO obpqofkdfal
mobpbkq^ rk jbglo dbk� qf`l ^dobd^al obpmb`ql

abi �kaf`b Rjfqe+G^wbi obpqofkdfal* pfbkal *
BH*

j� p bumif`^qfsl nrb *
IH* * ^rknrb bk ^j_lp

�kaf`bp 2
HIr pb^k _^glp,,
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IRS]R (1& 5XcVXRU` XV_~eZT` VT`_�^ZT` aRcR y_UZTVd UV dV]VTTZ�_ j dV]VTTZ�_ V_ IR_UV^ V_
]]R^Rd

METODO DE
SELECCION

AGREGADO GENETICO
ECONOMICO

PRECISION

S
E

L
E

C
C

IÓ
N

P
O

R
IN

D
IC

E
S 1 0.65210)* IH 0.5010

2 0.87097)* BH 0.6506

3 0.14973* )* IH 0.1226

4 0.36197* )* BH 0.2703

S
E

L
E

C
C

I
Ó

N
P

O
R

T
A

N
D

E
M 5 0.27039)* PENACH 0.3474

6 0.70263)* PDESTH 0.5259

7 0.66065)* GPPDH 0.5142

/, �kaf`b ab Rbib``f¡k Rjfqe+G^wbi
0, �kaf`b ab Rbib``f¡k `lk UBOp+AKTO
1, �kaf`b ab Rbib``f¡k Rjfqe+G^wbi* `lk obpqof``f¡k
2, �kaf`b ab Rbib``f¡k `lk UBOp+AKTO* `lk obpqof``f¡k
3, Rbib``f¡k Hkafsfar^i m^o^ bi `^o� `qbo ODM@B
4, Rbib``f¡k Hkafsfar^i m^o^ bi `^o� `qbo OCDRS
5, Rbib``f¡k Hkafsfar^i m^o^ bi `^o� `qbo FOOC

Rf i^ pbib``f¡k crbo^ bgb`rq^a^ mlo bi j� qlal ab
pbib``f¡k bk S^kabj* bi jbglo s^ilo bk bi
@dobd^al dbk� qf`l b`lk¡jf`l pb l_qfbkb `r^kal
pb pbib``flk^ mlo bi `^o� `qbo OCDRS* q^j_f� k mlo
bi `^o� `qbo FOOC* ilp `r^ibp qfbkbk rk^ _rbk^
mob`fpf¡k &Z' ab pr s^ilo9 bk `^j_fl pf i^ pbib``f¡k
crbo^ bgb`rq^a^ mlo bi `^o� `qbo ODM@B* bi s^ilo
abi @dobd^al dbk� qf`l b`lk¡jf`l bp _^gl v `lk
jrv bp`^p^ `lkcf^_ifa^a ab pr s^ilo,

Bljm^o^kal bkqob j� qlalp ab pbib``f¡k* pb
abar`b nrb bi �kaf`b ^ m^oqfo ab UBOp+AKTO bp
prmboflo ^ ilp pbib``flk^alp ^ qo^s� p abi j� qlal
bk S�kabj* prmboflofa^a nrb bp jrv mob`fp^ v
`lkpb`rbkqbjbkqb jrv `lkcf^_ib, Di �kaf`b
Rjfqe~G^wbi* plil bp prmboflo ^i `^o� `qbo
ODM@B* `r^kal � pqb ¥iqfjl bp pbib``flk^al mlo
bi j� qlal bk S�kabj* i^ pbib``f¡k `lkpb`rqfs^
bp* mlo il q^kql* jbglo `r^kal pb pbib``flk^ mlo
ilp `^o^`qbobp OCDRS v FOOC* obpmb`ql abi
�kaf`b Rjfqe+G^wbi,

Klp � kaf`bp ab pbib``f¡k obpqofkdfalp

& *
IH* v *

BH* ' kl plk jbglobp nrb bi j� qlal ab

pbib``f¡k bk S�kabj `r^kal pb pbib``flk^k mlo

ilp `^o^`qbobp OCDRS v FOOC* fk`irpfsb *
IH* kl

il bp obpmb`ql abi `^o� `qbo ODM@B, Di �kaf`b ^
m^oqfo ab UBOp+AKTO obpqofkdfal plil prmbo^ ^i
`^o� `qbo ODM@B `r^kal � pqb bp pbib``flk^al mlo
bi j� qlal ab Rbib``f¡k `lkpb`rqfs^*
abp^cloqrk^a^jbkqb jbklp mob`fp^ nrb bpq^
¥iqfj^,

Dp mob`fpl pr_o^v^o i^ _lka^a abi �kaf`b ab
pbib``f¡k `lk UBOp+AKTO nrb a^ jbglobp
obpriq^alp nrb bi j� qlal ab pbib``f¡k Hkafsfar^i
l S^kabj bk ilp qobp `^o^`qbobp, @p� jfpjl* bp
kb`bp^ofl ^`i^o^o nrb kl bp sf^_ib bgb`rq^o i^p
`ljm^o^`flkbp bkqob �kaf`bp ab pbib``f¡k v bi
j� qlal ab MHC* kf bpqb ¥iqfjl `lk bi j� qlal bk
S�kabj* ab_fal ^ nrb bi j� qlal mlo MHC kl
mbojfqf¡ fk`irfo ^ ilp qobp `^o^`qbobp bk rk ¥kf`l
`lkdiljbo^al dbk� qf`l,
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=>A;A=E;A8 I=C8KAM85 Dcf`fbk`f^ obi^qfs^
ab ilp qobp j� qlalp ab pbib``f¡k jriqf`^o� `qbo
bk ii^j^p, K^ S^_i^ /., jrbpqo^ bi s^ilo ab i^ o^w¡k

ab i^ obpmrbpq^ ^ i^ pbib``f¡k m^o^ bi s^ilo dbk� qf`l
b`lk¡jf`l bkqob ilp qobp j� qlalp ab pbib``f¡k
jriqf`^o� `qbo* ^p� `ljl prp s^ilobp bpmbo^alp,

IRS]R )(& 9WZTZV_TZR cV]ReZgR UV ]`d ecVd ^~e`U`d UV dV]VTTZ�_ ^f]eZ % TRc}TeVc V_ ]]R^Rd&

Cb i^ S^_i^ /., pb fkcfbob nrb bi �kaf`b ab
pbib``f¡k bp /,5225 sb`bp j� p bcf`fbkqb nrb bi
j� qlal ab pbib``f¡k bk S�kabj* ^p� jfpjl pb
fkcfbob nrb bi �kaf`b ab pbib``f¡k bp j� p bcf`fbkqb
bk .,355/ sb`bp j� p nrb bi j� qlal ab pbib``f¡k
mlo Mfsbibp fkabmbkafbkqbp ab abp`^oqb* bk ^j_lp
`^plp plk `lkdorbkqbp `lk pr s^ilobp bpmbo^alp,
K^ o^w¡k bkqob Mfsbibp fkabmbkafbkqbp ab

abp`^oqb v Rbib``f¡k bk S� kabj N TH H** /

molmlo`flk^ rk s^ilo ab 0,1/0* bi nrb ab_b ab
fkqbomobq^opb `ljl nrb bi L� qlal ab pbib``f¡k
mlo kfsbibp fkabmbkafbkqbp bp 0,1/0 sb`bp jbglo
nrb bi j� qlal ab pbib``f¡k bk S� kabj*
abp^cloqrk^a^jbkqb kl `lkdorbkqb `lk pr s^ilo
bpmbo^al,

Cb ilp obpriq^alp l_pbos^alp bk i^ S^_i^ /., Rb
fkcfbob nrb bi j� qlal ab pbib``f¡k mlo bi �kaf`b
bp obi^qfs^jbkqb jbglo bk /,510. sb`bp nrb bi
j� qlal ab pbib``f¡k bk S�kabj* bi j� qlal ab
pbib``f¡k mlo �kaf`bp ab jbglo nrb bi j� qlal ab

<
<

k h in

k h in

i i i

i i i

2

2 2 2( ) n

I TH H** / 0.820873 /
0.473931

1.744711 1.732050

<

<

q

z
k h

k h i

i i i

i i i

*

( ) *

2

2 2 2

n
q

z

i

I NH H** / 0.632840 /
1.096111

0.577319 0.585132

<

<

k h in

q

z
k h

i i i

i i i

2

2

i

q

z
n

N TH H** / 1.096111 /
0.473931

2.312807 7.181863

pbib``f¡k mlo Mfsbibp fkabmbkafbkqbp ab abp`^oqb,
@ mbp^o ab nrb bi j� qlal mlo MHC bp jbglo ^ i^
pbib``f¡k bk S�kabj* bp mlpf_ib ^cfoj^o nrb bpqb
j� qlal bp fkqbojbafl bkqob ilp lqolp alp* `lk
^idrk^ obpbos^,

7DC7AJH>DC9H

Rb e^ `lkpqorfal i^ b`r^`f¡k v abqbojfk^al bi
s^ilo fkafsfar^i abi �kaf`b ab pbib``f¡k dbk� qf`^
Rjfqe+G^wbi b �kaf`b ab pbib``f¡k ^ m^oqfo ab i^p
mobaf``flkbp ab s^ilobp ab `o�̂ l_qbkfalp ^ qo^s� p
ab i^ jbqlalild�^ AKTO m^o^ ilp `^o^`qbobp
ODM@B* OCDRS v FOOC, Rb e^k `lkpqorfal v
abqbojfk^al ilp s^ilobp fkafsfar^ibp abi �kaf`b
Rjfqe+G^wbi v bi �kaf`b ^ m^oqfo ab mobaf``flkbp
ab s^ilobp ab `o�^ l_qbkfalp ^ qo^s� p ab i^
jbqlalild�^ AKTO* ^j_lp obpqofkdfalp*
j^kqbkfbkal `lkpq^kqb bi `^o� `qbo FOOC, Di
�kaf`b bpqor`qro^al ^ m^oqfo ab UBOp+AKTO*
mobpbkq^ bi j� p ^iql s^ilo ab Oob`fpf¡k abi �kaf`b*
^p� `ljl bij^vlo s^ilo bk bi Bofqbofl ab pbib``f¡k
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nrb bumif`^ bi Lbofql dbk� qf`l* obpmb`ql abi �kaf`b
Rjfqe+G^wbi, Di � kaf`b `lk UBOp+AKTO
obpqofkdfal bp j� p mob`fpl nrb bi �kaf`b Rjfqe+
G^wbi obpqofkdfal* bk bpqlp alp ¥iqfjlp* bi Bofqbofl
ab pbib``f¡k kl bumif`^ jrv _fbk bi L� ofql
dbk� qf`l* mboqfkbkqb, Di �kaf`b bpqor`qro^al ^
m^oqfo ab UBOp+AKTO* bp mlo bi nrb jbglo
d^k^k`f^ dbk� qf`^ mlo dbkbo^`f¡k ab pbib``f¡k pb
ildo^ bk biLbofql dbk� qf`l* bpqb bpjrv `lkcf^_ib9
obpmb`ql abi �kaf`b Rjfqe+G^wbi, Di �kaf`b `lk
UBOp+AKTO obpqofkdfal* mobpbkq^ jbglo d^k^k`f^
dbk� qf`^ obpmb`ql abi � kaf`b Rjfqe+G^wbi
obpqofkdfal* ml`l `lkcf^_ib,
K^ d^k^k`f^ dbk� qf`^ ab_fal ^ rk^ dbkbo^`f¡k
ab pbib``f¡k pf i^ pbib``f¡k crbo^ bgb`rq^a^ mlo bi
j� qlal ab pbib``f¡k `lkpb`rqfs^* bi jbglo s^ilo
bk bi @dobd^al dbk� qf`l b`lk¡jf`l pb l_qfbkb
`r^kal pb pbib``flk^ mlo bi `^o� `qbo OCDRS*
pbdrfal abi `^o� `qbo FOOC* ilp `r^ibp ^abj� p
qfbkbk rk^ _rbk^ mob`fpf¡k &Z' ab pr s^ilo9 pf i^
pbib``f¡k crbo^ bgb`rq^a^ mlo bi `^o� `qbo ODM@B*
bi s^ilo abi @dobd^al dbk� qf`l b`lk¡jf`l bp
obi^qfs^jbkqb _^gl v `lk jrv bp`^p^ `lkcf^_ifa^a
ab pr s^ilo, K^ d^k^k`f^ dbk� qf`^ bpmbo^a^ mlo
pbib``f¡k `lk Mfsbibp Hkabmbkafbkqbp ab abp`^oqb*
m^o^ m^obp ab `^o^`qbobp8 &ODM@B+FOOC'*
&OCDRS+FOOC' v &ODM@B+OCDRS'* obmloq^k
pb`rbk`f^ijbkqb ab j^vlo ^ jbklo d^k^k`f^
dbk� qf`^ obpmb`qfs^jbkqb* `lk afcbobk`f^p jrv
bp`^p^p bkqob biilp, Klp �kaf`bp ab pbib``f¡k plk
j� p bcf`^`bp `ljm^o^al `lk bi j� qlal ab
pbib``f¡k pb`rbk`f^i l S�kabj,
Klp �kaf`bp ab pbib``f¡k plk j� p bcf`fbkqbp
obpmb`ql ab i^ Rbib``f¡k mlo S�kabj* Klp �kaf`bp
ab pbib``f¡k plk j� p bcf`fbkqbp* nrb bi j� qlal
ab pbib``f¡k mlo Mfsbibp fkabmbkafbkqbp ab
abp`^oqb, Di j� qlal ab pbib``f¡k mlo kfsbibp
fkabmbkafbkqbp ab abp`^oqb &MHC' bp j� p
bcf`fbkqb nrb bi j� qlal bk S� kabj* bk bpqb
¥iqfjl* bi s^ilo bpmbo^al bp `lkpfabo^al pl_ob
s^ir^al,

6>6A>D<G5;>5

+ @ei_lok* F, &/772' @pmb`qp lc pbib`qflk
clo b`lkljf` jbofq fk a^fov `^qqib, Sebpfp
mobpbkqba fk m^oqf^i cricfiijbkq lc qeb
obnrfobjbkqp clo qeb abdobb lc Cl`qlo lc
Oefilplmev, L^ppbv Tkfsbopfqv,

+ @ibka^* I, Q,* v Abg^o U,* E, &/773'
Oobaf``flkbp abi U^ilo Fbk� qf`l8 L� qlalp,
Hk Yllqb`kf^ A^pbp ab Oolar``f¡k @kfj^i,
Sljl HU, Fbk� qf`^* O^qlild�̂ * efdfbkb v
Qbpfarlp @kfj^ibp, Daf`flkbp Lrkaf+
mobkp^, L^aofa+A^o`bilk^+L� uf`l,

+ @of^k+DK* L,M, &0..3' Rbib`qflk Hkabu clo
Eofbpf^k `ltp rpfkd qtl jbqelap lc
`^i`ri^qfkd obi^qfsb b`lkljf` s^irbp clo
pljb fjmloq^kq molar`qfsb ^ka
obmolar`qfsb qo^fqp, B) 8Yd[U) JU[) L^kplro^
Tkfs, Ddvmq 1.* 5063+74
molm¡pfql, ;eqqm8--oba^iv`,r^bjbu,ju-
p o ` - f k f ` f l -
@oqOacQba,gpm>fBsb<737/4/.6=

+ @qfi* G, &0..4', @ `ljm^ofplk lc afccbobkq
pbib`qflk fkaf`bp clo dbkbqf` fjmolsbjbkq
clo jfih qo^fqp fk Glipqbfk Eofbpf^k `^qqib fk
qrohbv _v rpfkd lkb pq^ka^oa absf^qflk ^p
obi^qfsb b`lkljf` tbfdeq, GS][efS` Bagd`S^
aX 9[a^aY[US^ JU[W`UW, 7&0'8 063+066,

+ Ab`hbo* V, &/763', L^kr^i lc nr^kqfq^qfsb
Fbkbqf`p, Efopq obmofkqfkd, @`^abjf`
Dkqbomofpbp, Oriij^k,T,R,@,

+ A^oo�^* M,* Llkq^ial* G,* I^o^* @, v
L^oq�kbw* U, &/776' Rbib`qflk Hkabu
`lkpqor`qflk clo qeb `loofba^ib Aobba fk
L^d^ii^kbp* Befib,Ool`bbafkdp lc qeb 4qe

Vloia `lkdobpp lk Fbkbqf`p ^mmifba ql
ifsbpql`h molar`qflk* @ojfka^ib* MRV*
@rpqo^if^* 02817+20

+ Ai^p`l* @, &/773' Klp mbplp b`lk¡jf`lp
bk i^ jbglo^ dbk� qf`^, HSD@, Uli, 7/@, M�
0, 37+57,

+ Ai^p`l* @, &/773 _' Fbk� qf`^ `r^kqfq^qfs^
K^ Rbib``f¡k Hkafsfar^i, Dk8 K�kb^

9UXRc 5aRkR Of� ZXR

40 ( ,,1



//1IWh) A`hWef[Y) 8^faS`V[`) -+,.6 Ma^ ,0 Eda ,5

; e q q m 8 - - t t t, j ^ p q b o d o , r m s, b p -
@ p f d k ^ q r o ^ p - @ m r k q b p -
.5#0.Br^kqfq^qfs^#0.0-Rbib`flk=

+ Al_kbo* B, &/772' R`e^qwrkd
tfoqp`e^cqif`ebo Fbtf`eqb cro pbhrka^ob
Kbfpqrk_pjbohj^ib _bf p`etbfwofp`eb_
wtbfkrqwrkdpoofkabj rkqbo ^ktbkarj abo
avk^jfp`ebk lmqfjfborj, Cfppboq^qflk*
DSG Yrof`e* /05 m,

+ B^jml* BG,* I, K, &/756' Qbsfpf¡k ab i^
qblo�̂ ab �kaf`bp ab pbib``f¡k v j� qlalp
^iqbok^qfslp, Lfkfpqbofl ab @dof`riqro^,
Hkpqfqrql M^`flk^i ab Hksbpqfd^`flkbp
@do^of^p, L^aofa Dpm^ ^,

+ B^oabiifkl* Q, v Qlsfo^* I, &/765',
Lbglo^jfbkql Fbk� qf`l @kfj^i, Dafqlof^i
Gbjfpcbofl Rro,

+ Bebk* I,* V^kd* X,* Ye^kd* X,* Rrk* C, ^ka
Ye^kd* X, &0..7' Dpqfj^qflk lc D`lkljf`
s^irbp clo molar`qflk ^ka crk`qflk^i qo^fqp
fk Befkbpb Glipqbfk, Bagd`S^ aX 8`[_S^ S`V
MWfWd[`Sdk @as^k`bp 6 &//'8 0/03+0/10,

+ Blkfkdqlk* I,* Afpelm* R,B,* Forkav* A,*
V^qboelrpb* @,^ka Rfj* F, &0../' Lriqf
qo^fq pbib`qflk fkabu clo prpq^fk^_ib TJ Gfii
pebbm molar`qflk, 8_[`S^ JU[W`UW, 5182/1+
201

+ Brkkfke^jd* D O, ^ka Gbkaboplk* B, Q,
&/746' @k fqbo^qfsb mol`barob clo
bpqfj^qfkd cfuba bccb`qp ^ka s^of^k`b
`ljmlkbkqp fk jfuba jlabi pfqr^qflkp,Dk
i�kb^
;Zffb5**iii)\efad)adY*bee*-0-3/027

+ C^iqlk* C,B, &/76.' @k Hkqolar`qflk ql
Oo^`qf`^i @kfj^i Aobbafkd, Fo^k^a^
Or_ifpefkd Kfjfqba+Sb`ekf`^i Allhp
Cfsfpflk, Nkq^ofl* B^k^a^,

+ Cb Prbfolw R* Obif`flkf K* Rfis^ A* Rbp^k^
A* L^oqfkp L* R^k`ebp, @, &0..3' �kaf`bp
ab Rbib� � l m^o^ rj Qb_^kel B^o^`r ab
Crmil Oolm¡pfql, I 9dSe QaafWU9 12&1'8605+
615,

+ Dipbk* I, L,* Af_b* A,* K^ka^fp* D,*
Qf`loaab^r* F, &/764' Stbkqv obj^ohp lk
b`lkljf` bs^ir^qflk lc pbib`qflk dl^ip, Hk,

Ool`, .dV N^V) ;a`Y) ?W`Wf)8bb^)C[hWef, Oola,
Kfk`lik, M� /0* m, 10/+105,

+ E^i`lkbo* C,R, v L^`h^v* S,E,B, &/774',
Hkqolar``f¡k ^ i^ Fbk� qf`^ Br^kqfq^qfs^,
Dafqlof^i @BQHAH@* R, @, Oofjbo^ ob+
fjmobpf¡k, Y^o^dlw^* Dpm^ ^,

+ Ebok� kabw* L, v @ibka^* Q,&/777>' Obplp
b`lk¡jf`lp bk s^`rklp ab `^okb ab i^ o^w^
^sfib ^ kbdo^ f_� of`^ m^o^ i^ ^mif`^`f¡k ^
rk moldo^j^ ab jbglo^, ;eqqm8--
^`qblk,tb_p,rms,bp-BNMFQDRNR-
@HC@#0./777-jcbok^kabw,eqj

+ F^_f ^* C,* Td^oqb* D,* R^kq^j^o�^* O,
&0...' Seb abcfkfqflk lc _obbafkd l_gbqfsbp
fk qeb K^`e^ a^fov Rebbm _obba, Hk8
@k^ivpfp ^ka abcfkfqflk lc qeb l_gbqfsbp fk
dbkbo^i fjmolsbjbkq moldo^jjbp fk
pebbm ^ka dl^qp, Ool`bbafkd lc qeb
jbbqfkd lc qeb pr_ Mbqtloh lk Fbkbqf`
Qbplr`bp lc qeb E@N+BHGD@L,

+ F^k^f* M,@,* X^a^s* R,A,R,* J^`e^te^* Q,M,
Rfkde* U,J, &/776' Rbib`qflk fkabu clo
L^ot^of pebbm, A`V[S` Bagd`S^ aX 8`[_S^
JU[W`UW, Uli 0* 468 /41+/44

+ Ffii* I, K, &/76/' Cbpfdk ^ka ^k^ivpfp lc
bumbofjbkqp fk qeb ^kfj^i ^ka jbaf`^i
p`fbk`bp,AaiS efSfW GdWee, TR@,

+ Ff_plk* I,O,* Fo^e^j* M, ^ka Arokpfab* D,
A, &/770' Rbib`qflk fkabu clo molar`qflk
qo^fqp lc B^k^af^k a^fov pfobp,;S`) B) 8`[_)
JU[, 508255+27/

+ Flkw� ibp* O,* K,D, v Irifl* O,* E,@, &0..3'
Cbqbojfk^`f¡k ab rk �kaf`b ab Rbib``f¡k
bk d^k^al _lsfkl ab i^ o^w^ Ao^ej^k bk
i^ e^`fbka^ Lrkal krbsl* R^k Nklcob+
Rr`ob, Sbpfp m^o^ l_qbkbo bi do^al
^`^a�jf`l ab Hkd� Yllqb`kfpq^, E^`riq^a
ab Bfbkf^p @dolmb`r^of^p* Cbm^oq^jbkql
ab Yllqb`kf^, Rfk`bibgl Blilj_f^, Dk
Kfkb^ ;eqqm8--ttt,_f_iflqb`^,
rkfpr`ob,bar,`l8 646.-apm^`b-_fqpqob^j-
/01234567-32-/-q41,
0/1F471mac=

+ Folbk* @, &/767' B^qqib _obbafkd dl^ip ^ka
molar`qflk `fo`rjpq^k`bp, Cfppboq^qflk*

H9A977>{C BJAI>75G57I9G E5G5 G5H<DH EGD8J7I>KDH 75GC>7DH 9C 9HI58>DH I9BEG5CDH 9C AA5B5H

40 ( ,,1



//2 IWh) A`hWef[Y) 8^faS`V[`) -+,.6 Ma^ ,0 Eda ,5

V^dbkfkdbk @dof`riqro^i Tkfsbopfqv* Seb
Mbqeboi^kap, /45 m,

+ Folbkbsbia* D, &/772' UB@+@ Lriqfs^of^qb
Lriqfjlabi QDLK &Bl' s^of^k`b
Bljmlkbkq Dpqfj^qflk O^`h^db,
Ool`bbafkdp lc qeb Efcqe Vloia Blkdobpp
lk Fbkbqf`p @mmifba ql Kfsbpql`h
Oolar`qflk, 00* 25+26* Frbime8 Tkfsbopfqv
lc Frbime

+ Folbkbsbia* D,* Jls^`* L,* V^kd* S,
&/77.', ODRS ^ dbkbo^i mromlpb AKTO
m^`h^db clo jriqfs^of^qb mobaf`qflk ^ka
bpqfj^qflk,Ool`,2qe VBF@KO,Dafj_rod,
WHH 8266+27/

+ Frqf� oobw* F,* O,O, &0..6' U^ilo^`f¡k ab
obmolar`qlobp, Di Llabil @kfj^i8
Oi^kqb^jfbkql v Qbplir`f¡k, @DBH, Bropl8
Fbpqf¡k dbk� qf`^ ab ml_i^`flkbp d^k^abo^p,
ELU + TMLRL, Kfj^* Obo¥,

+ G^wbi* H,M,* Krpe* I,K, &/720' Seb bccf`fbk`v
lc qeobb jbqelap lc pbib`qflk, Bagd
aX)@WdWV[fk,* 11* 171+177,

+ Gbkaboplk* B,Q, ^ka Pr^^p* Q,K, &/754'
Lriqfmib qo^fq bs^ir^qflk rpfkd obi^qfsbp
ob`loap, B) 8`[_) JU[) 458 /724

+ Gbojbp`e* R,* J^kfp* D,* ^ka Dfppbk* I,I,
&0..1' D`lkljf` tbfdeqp clo cbba fkq^hb
fk qeb doltfkd mfd abofsba colj ^ doltqe
jlabi ^ka ^k b`lkljf` jlabi B) 8`[_) JU[,
6/8673+7.1

+ Gr^m^v^* F, L, &/763' Dpqfj^`f¡k ab
m^o�jbqolp dbk� qf`lp v cbklq�mf`lp m^o^ bi
mbpl sfsl* mbpl ab sbii¡k v ilkdfqra ab
jb`e^ bk lsfklp Irk�k* Bloofba^ib v
moldbkfb Irk�k u Bloofba^ib, Sbpfp m^o^
l_qbkbo bi Fo^al ab L^dfpqbo R`fbkqf^b,
Dp`rbi^ ab Olpq Fo^al, Tkfsbopfa^a
M^`flk^i @do^of^, K^ Llifk^, Kfj^ Obo¥,

+ I^jbp* @, C, ^ka Diifp* O,Q, &/757' Seb
bs^ir^qflk lc molar`qflk ^ka b`lkljf`
bccb`qp lc afpb^pb, Hk8 GdaUWWV[`Ye -`V

A`fWd`Sf[a`S^ Jk_bae[g_ a` MWfWd[`Sd k
=b[VW_[a^aYk S`V =Ua`a_[Ue* B^k_boo^* mm,
141

+ Iloa^k^* I, &/771' U^ilo^`f¡k dbk� qf`^ ab
obmolar`qlobp abpqfk^alp ^ i^ jlkq^
k^qro^i bk s^`rklp ab `^okb H,
@molufj^`f¡k ^i mol_ibj^ v jbqlalild�̂
ab s^ilo^`f¡k Fbk� qf`^, Lba Ubq, Uli /.
M� /.

+ Iro^al* F,* I,I,* B^o^_^ l* K, v C�^w* L,
&/776' Bropl prmboflo pl_ob jlabok^p
jbqlalild�̂ p bk jbglo^ dbk� qf`^ ^kfj^i,
R^kq^ Borw ab i^ Rfboo^, Alifsf^, 05+1/ ab
grifl /776,

+ Iro^al* F,* I,I, &/772' H Bropl pl_ob
bs^ir^`f¡k dbk� qf`^ ab obmolar`qlobp v
bpqfj^`f¡k ab `ljmlkbkqbp ab s^of^k`f^,
/5+0/ l`qr_ob /772, Kfj^ Obo¥,

+ Iro^al* I,* Dpmfklw^* L� I,* U^iabjlolp* E,*
L^kqls^* D,* Bfra^a* L, @,* Ufgfi* D,*
Rbsfii^* D,* Prfkqfk* E,* @i^_^oq* I, K,* Eil`e,
I, v Rfk* D, &/776

_
' U^ilo^`f¡k dbk� qf`^ ab

obmolar`qlobp m^o^ molifcf`fa^a bk bi
bpnrbj^ ab pbib``f¡k ab i^ TQO@ B^okb
@o^d¡k, Oolar``f¡k Nsfk^ v B^mofk^,
WWHHH 0./+0.2, Dk i�kb^8 ;iii)=jba^)Ua_*
eWaW*VaUe*h3./k0c)bVX7

+ J^_fori* H, J,* L^wrjabo* I,* &0.//'
D`lkljf` pbib`qflk fkabu rpfkd afccbobkq
jfih molar`qflk qo^fqp lc Glipqbfk ^ka fqp
`olpp_obap Kgd]) B) MWf) 8`[_) JU[)9 13&2'8
033+04/

+ Jbjmqelokb* N,* ^ka Mloaphld* @,V,
&/737' Qbpqof`qba pbib`qflk fkaf`bp,
9[a_Wfd[U, /38/.+/7,

+ Jbiibo* C,R, ^ka @ii^fob* E,Q, &/77.'
D`lkljf` tbfdeqp clo dbkbqf` `e^kdbp fk
fih `ljmlkbkqp vfbiap ^q qeb Gboa ibsbi, B)
<S[dk JU[) 518/41/+/421

+ Jirvqp* I,E,* Mbpbo* E,V,B,* ^ka Ao^acfbia*
L,I, &0..5' Cbofs^qflk lc b`lkljf` s^irbp
clo qeb Rfjjbkq^ibo _obba fk Rlrqe @cof`^,
JagfZ 8Xd[US` Bagd`S^ aX 8`[_S^ JU[W`UW, 15
&0'

+ Jls^`* L,* Folbkbsbia* D, ^ka F^o`f^+
Bloqbw* @, &0..6' UBD+4 Tpbo}p drfab ^ka
obcbobk`b j^kr^i, Ubopflk 4,.,0,
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+ Jormls� * Y,* No^s`ls� * L,* Jorm^* D,*
Obphlsf`ls� * C, &0..6' Lbqelap clo
`^i`ri^qfkd b`lkljf` tbfdeqp lc fjmloq^kq
qo^fqp fk pebbm, J^ahS] B) 8`[_) JU[,* 2/*
mm802+07

+ Kfk* B,X, &/756' Hkabu pbib`qflk clo dbkbqf`
fjmolsbjbkq lc nr^kqfq^qfsb `e^o^`qbop,
KZWad) 8bb^) ?W`Wf, 30* 27+34,

+ Lfi^dobp* I, &/76.' Lbielo^jbkql ^kfj^i,
Rbib`^l, Lfk^p Fbo^fp, Ao^pfi8 Tkfsbopfa^ab
Ebabo^i ab Uf`lp^,

+ Llkfbj* J, @, ^ka R^i^e* @, &0..7' @
`ljm^ofplk _bqtbbk afccbobkq pbib`qflk
fkaf`bp clo pljb molar`qfsb qo^fqp lk
Ddvmqf^k _rcc^ilbp, 8dUZ[h K[WdlgUZf 30
&0..7' 3* 254+262* HRRM ...1+7216

+ Llkqbp U* C,* Ubod^o^ F, N,* v Oofbql L*
D, &0..6' Cbqbojfk^`f¡k ab rk �kaf`b ab
pbib``f¡k m^o^ bi mbpl ^i k^`bo v ^i abpqbqb
bk d^k^al _lsfkl ab i^ o^w^ Ao^ej�k, Qbs,
LUY B¡oals^ /1&0'8/143+/146, Dk i�kb^
;Zffb5**d WVS^kU)gSW_Wj)_j*bVX*14.*
14.,,,4,+,-)bVX7

+ Llo^ibp* L,* G, &0./.' L^qi^_, Q0./.^,
L� qlalp krj� of`lp `lk sfpr^ifw^`f¡k
do� cf`^, Oofjbo^ baf`f¡k, Forml bafqlof^i
Lbd^_vqb p,^,`, Kfj^* Obo¥

+ Mf`eli^p* E, V, &/774' Hkqolar``f¡k ^ i^
dbk� qf`^ sbqbofk^of^, Dafqlof^i @BQHAH@*
R,@, Y^o^dlw^* Dpm^ ^,

+ O� bw* F, &/742' L� qlalp ab fksbpqfd^`f¡k
bk molar``f¡k ^kfj^i, Hkpqfqrql
Hkqbo^jbof`^kl ab bkpb ^kw^ b
fksbpqfd^`f¡k, Sroof^i_^, Blpq^ Qf`^,

+ O� obw* K, F, &0..6' Hkcirbk`f^ ab i^ ba^a
ab i^ j^aob pl_ob bi mbpl ^i k^`fjfbkql v
mbp^ ^i abpqbqb bk ii^j^p, Sbpfp m^o^ lmq^o
bi S�qril ab L� af`l sbqbofk^ofl v
Yllqb`kfpq^, ELUY+TM@

+ Ofbao^cfq^* @,* I, &/773' Oobaf``f¡k ab i^
obpmrbpq^ ^ i^ pbib``f¡k, Dk, Fbk� qf`^*
O^qlild�^* Gfdfbkb v obpfarlp ^kfj^ibp,
Sljl UHHH, Daf`flkbp Lrkaf+Oobkp^,
L^aofa* A^o`bilk^* L� uf`l,

+ Prfpmb* Q, &0..6' Blkpq^k`f^ abi mbpl sfsl
^i k^`fjfbkql bk `o�^p ab ii^j^p ab i^p
s^ofba^abp J}^o^ v Be}^`l, Sbpfp m^o^ lmq^o
bi S�qril ab L� af`l sbqbofk^ofl v
Yllqb`kfpq^, ELUY+TM@

+ Q^_bil C^ Elkpb`^* F,D,* Oorwwl* K,*
L^fwlk* C,N,* Lfo^kab* R,K, &0...'
Cbcfkf`f¡k abi l_gbqfsl b`lk¡jf`l ab
pbib``f¡k m^o^ rk pfpqbj^ ab molar``f¡k
mlo`fk^ bk @odbkqfk^, Hksbpq, 8Yd)5GdaV)
JS`[V 8`[_) Uli, /3 &/+0',

+ Q^j¡k* L,* Kbd^oo^* @,* O� obw+Frwj�k*
L, C, v Td^oqb* D,&0..3>' N_qbk`f¡k ab
mbplp b`lk¡jf`lp m^o^ pbib``f¡k mlo
obkq^_fifa^a, G^ii^al bk i�kb^8
;Zffb5**SUfWa`)iWTe)gbh)We*;FE?I=JFJ*
8 A < 8 ! - + - + + 0 *
bWeaeRdWh[e[a`R.RdS_a`)bVX7

+ Q^j�obw* Q,* Gbok� kabw* B,* M¥ bw* Q,
&0..5' @k� ifpfp rkfs^of^al sp jriqfs^of^al
bk i^ bs^ir^`f¡k dbk� qf`^ ab s^of^_ibp ab
`ob`fjfbkql bk alp o^w^p _lsfk^p,
Or_if`^al `ljl @oq�`ril bk @dol`fbk`f^
2/805/+060,

+ Qblab`e^* Be, v V^k^pfqe`e^ft^q* U,
&/774' @ molmlpba fkabu clo qe^q mfd
Hkarpqov, G^ii^al bk ifkba ;eqqm8--
/ 4 / , 0 . . , 1 3 , 7 4 - j r q f k - ; T E U R +
.0126,mac=

+ Qbpqobml* F,* Ofw^ool* D,I,* Prfg^kl* I,G,
&0..6' �kaf`bp ab pbib``f¡k v kfsbibp
fkabmbkafbkqbp ab abp`^oqb m^o^ alp
`^o^`qbo�pqf`^p molar`qfs^p v obmolar`qfs^p
bk rk e^ql elipqbfk &9ae fSgdge', IWh[efS
;a^a_T[S`S VW U[W`U[Se bWUgSd[Se, 0/8017+03.,

+ Ql_fkplk* N,V,* Be^mj^k* @, A,* Rbic* G,
K, &/74.' Rtfkb pbib`qflk fkabubp fk`irafkd
ifsb ^kfj^i jb^probjbkqp ^p fkaf`^qlop lc
`^o`^pp jbofq, O^mbo colj qeb Cbm^oqjbkq
lc Fbkbqf`p M� 563 ^ka qeb abm^oqjbkq
lc ^kfj^i Grp_^kaov Tkfs, Nc Vfp`lkpfk
fk `llmbo^qflk tfqe qeb Qbdflk^i Rtfkb
Aobbafkd K^_lo^qlov,B)8`[)JU)/.02+/.1.

+ Qljbol* O,* I,L, &0...' L� qlalp ab
pbib``f¡k m^o^ `^o^`qbobp j¥iqfmibp,
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Tkfsbopfa^a @rq¡klj^ Be^mfkdl,
Cfsfpf¡k ab `fbk`f^p clobpq^ibp, Sbpfp m^o^
l_qbkbo bi do^al ab Kf`bk`f^al bk
Dpq^a�pqf`^, Be^mfkdl* Sbu`l`l* Dal, ab
L� uf`l,

+ R^sbif* N,* O^ok^* D,* Cbtf* H, @, &0..1'
Cbofs^qflk lc b`lkljf` s^irbp lc _bbc
molar`qflk qo^fqp lc Dpqlkf^k Glipqbfk
`^qqib, DEHS@ Blkcbobk`b, Cb_ob`bk*
Grkd^ov

+ Rqlk^hbo* G, G, &/755' Fbk� qf`^ m^o^ bi
jbglo^jfbkql @kfj^i, Gboobo^ Gboj^klp,
Rr`p,* R,@, L� uf`l,

+ S^iifp* F, L, &/740' @ pbib`qflk fkabu clo
lmqfjrj dbklqvmb, Afljbqof`p, /68/0.+
/00,

+ S^iifp* F, L, &/763' Blkpqo^fkba pbib`qflk,
BSb) B) ?W`Wf, 4.8/3/+/33 ZBloofdbkarj ^ka
^aabkarj, BSb) B) ?W`Wf, 4/8/6/+/62[ KZWad)
8bb^) ?W`Wf, 30* 27+34,

+ Srokbo* G, M,* Xlrkd* R,R,X, &/747'
Pr^kqfq^qfsb Fbkbqf`p fk Rebbm Aobbafkd,
Blokbii Tkfsbopfqv Oobpp, Hqe^`^* Mbt Xloh,
T,R,@,

+ U^ibk`f^* O,* L,* Llkq^ial* G, G,* Qrfw* ab
I, &0..6' O^o� jbqolp dbk� qf`lp m^o^
`^o^`qbo�pqf`^p ab `lkcloj^`f¡k* e^_fifa^a
ab mboj^kbk`f^ v molar``f¡k ab ib`eb bk
d^k^alGlipqbfk bkL�uf`l, KvU' GWUg, Lbu,
248013+026

+ Ubpbiv* I,@, ^ka Ql_fkplk* N, V, &/746'
Blksbkqflk^i Rbib`qflk Hkabup clo Afoqe

^ka Vb^kfkd qo^fqp fk _bbc `^isbp, B) 8`[_)
JU[, 118315+32.

+ Ubod^o^* F,* N, B, Hof^oqb L, &0..0'
Cbqbojfk^`f¡k ab Tk �kaf`b ab Rbib``f¡k
m^o^ bi mbpl ^i k^`bo v mbpl ^i abpqbqb bk
d^k^al `b_¥ LUY+ B¡oal_^* 5&/' mm8 /26+
/3/

+ V^ipe* A, ^ka Kvk`e* L, &0...' Seblov
lc Hkabu pbib`qflk,
G^ii^al bk i�kb^ ;eqqm8--
kfqol,_flp`f,^ofwlk^,bar-Mloaf`mac-
VKBe^mqbo01,mac=

+ V^kd* B, S, ^ka Cfhboplk* F, D, &/77/' @
abqbojfkfpqf` `ljmrqbo jlabi clo
pfjri^qflk lc ifcb+`v`ib i^j_ ^ka tlli
molar`qflk, B) S`[_) JU[) 478210/+2101,

+ V^otf`h* K, D, v Kbd^qbp* I, &/76.' Bo�̂ v
Lbglo^ abi F^k^al, 1o^ baf`f¡k, L`,
Fo^t+Gfii ab L� uf`l, R,@, L� uf`l,

+ Wfb, B,* ^ka Wr* R, &/774' Abpq ifkb^o
rk_f^pba mobaf`qflk rkabo pbib`qflk, B)
?W`Wf) " 9dWWV) 3.8065+072,

+ X� bw* K,* @o^kdrobk+L�kabw* I,* Ufii^pjfi+
Nkqfsbolp* X,* Qlg^p* M, &0..4' Llabil
Afl+b`lk¡jf`l ab pfjri^`f¡k m^o^ lofbkq^o
i^ abcfkf`f¡k abi l_gbqfsl ab Rbib``f¡k bk
bi pfpqbj^ ab al_ib molm¡pfql, mm 8 160,
IWh[efS ;[W`fwX[US, EBU+ KTY - Uli WUH k�
2, 16/+170, Dk i�kb^
;Zffb5**dWVS^kU)gSW_Wj)_j*bVX*404*
404,,10+++2)bVX7
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