
) !"#+$ %+&#'#"(*,-,'#%+&#+$-+. $/%*0,+#,+$-%+
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&*.-.*0,+(2$'*1$#<+D#%1/>%+&#+#%'-+*,=#%'*A-.*0,?+%#+*(1$#(#,'0+/,+#,7 @/#+

#. , (>'"*. +#%'E,&-"+&#+"#A"#%* ,#%+F4G?+H" !*'+;+I A*'+1-"-+ !'#,#"+$ %+

&#'#"(*,-,'#%?+%/+%*A,*7*.-,.*-+;+%/+(-A,*'/&<+I-%+=-"*-!$#%+*,&#1#,&*#,'#%+;+

&#1#,&*#,'#%+7/#" ,+#%. A*&-%+-+1-"'*"+&#+/,+1" 7/,& +-,E$*%*%+!*!$* A"E7*. ?+

B/,' +. ,+. ,%/$'-%+-+$ %+#:1#"' %+#,+#$+ "A-,*%( +.5*$#, +&#+. (1"-%+12C

!$*.-%<+I %+ "#%/$'-& %+&#+#%'#+#%'/&* +, + % ,+. (1$#'-(#,'#+. ,.$/;#,'#%?+

&#!*& +-+@/#+#%'-( %+. ,%*&#"-,& +1 %*!*$*&-&#%+&#+. $/%*0,?+%*,+#$+. ""#%C

1 ,&*#,'#+B/*.* +$#A-$<

!"#"$%"&'(#")*+'4 (1"-%+12!$*.-%+J. $/%*0,+J+. ""/1.*0,+;+. (1#'#,.*-<

!627-*,7++65*%+-"'*.$#+'"*#%+' +#:1$-*,+'5#+&#'#"(*,-,'%+ 7+. $$/%* ,+-,&+*'%+

#. , (*.+. ,%#@/#,.#%+7 "+1/!$*.+1" ./"#(#,'<+8(1$ ;*,A+-+K*&#+=-"*#';+ 7+

( &#$%+#. , (#'"*.+. $$/%* ,?+'5*%+1-1#"+. ,.$/&#%+'5-'+. $$/%* ,+*%+A#,#"-'C

#&+(-*,$;+!;+'5#+1" &/.'*=#+%#.' "?+'5#+*,&#1#,&#,.#+ 7+'5#+!/;#"?+-( /,'+ 7+

( ,#;+*,= $=#&?+'5#+1 %%*!*$*';+ 7+ /'% /".*,A?+'5#+,/(!#"+ 7+!*&%+-,&+-K-"&C

*,A+ %.5#(#<+L7'#"+ '5*%+ "#%#-".5?+-+ %'-,&-"&+#. , (#'"*.+-11" -.5+ ' +GI)+

K-%+*(1$#(#,'#&?+H" !*'+-,&+I A*'+7 "+&#'#"(*,-,'%?+'5#*"+%*A,*7*.-,.#+-,&+

(-A,*'/&#<+65#+*,&#1#,&#,'+-,&+&#1#,&#,'+=-"*-!$#%+K#"#+.5 %#,+7 $$ K*,A+

-+'5 " /A5+$*'#"-'/"#+"#=*#K?+-$ ,A+K*'5+. ,%/$'-'* ,+K*'5+#:1#"'%+*,+'5#+45*$C

#-,+1" ./"#(#,'+-A#,.;<+65#+"#%/$'%+ 7+'5*%+%'/&;+-"#+, '+ 7/$$;+. ,.$/%*=#?+

!#.-/%#+*'+*%+. ,%*&#"*,A+1 %%*!*$*'*#%+ 7+. $$/%* ,?+K*'5 /'+1" 1#"+$#A-$+'"*-$<

,*-'./%0&+'H" ./"#(#,'+J+. $$/%* ,+J+. ""/1'* ,+J+. (1#'#,.#
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I N T R O D U C C I Ó N
I-+D*"#..*0,+&#+4 ,'"-'-.*0,+;+4 (1"-%+H2!$*.-%+#%+$-+*,%'*'/.*0,+"#%C
1 ,%-!$#+&#+1" =##"+/,-+#:.$/%*=-+;+.#,'"-$*P-&-+1$-'-7 "(-+1-"-+#B#./C
'-"+' &-%+$-%+. (1"-%+@/#+"#@/*#"#,+$ %+ "A-,*%( %+12!$*. %+#,+45*$#<+
8,+#%'#+%#,'*& ?+/, +&#+$ %+1"*,.*1-$#%+ !B#'*= %+&#+#%'-+*,%'*'/.*0,+#%+
A#,#"-"+$-%+. ,&*.* ,#%+1-"-+/,+(#".-& +#7*.*#,'#+;+, +&*%."*(*,-' "* <+
L%9?+#%'-+#,'*&-&+!/%.-+1" 1 ".* ,-"+$ %+(#&* %+1-"-+$ A"-"+$-+'"-,%1-C
"#,.*-?+;+1 "+$ +'-,' +#%+7/,&-(#,'-$+1"#A/,'-"%#+.0( +$ A"-"+$-+$*!"#+
. (1#'#,.*-+;+#$+. (1 "'-(*#,' +, C. $/&*& <+

)#A2,+%/+#:1#"*#,.*-+#,+#$+'"-!-B +. '*&*-, ?+,/#%'" %+7/,.* ,-"* %+%-C
!#,+@/#+$-+. $/%*0,+1/#&#+-7#.'-"+-+$ %+1" .#% %+&#+& %+(-,#"-%+1"*,.*C
1-$#%<+H "+/,+$-& ?+$-+. $/%*0,+, +1#"(*'#+$-+$*!"#+. (1#'#,.*-+ +*,'#"C
.-(!* +,#.#%-"* %+1-"-+ !'#,#"+1"#.* %+#7*.*#,'#%Q+#%+&#.*"?+#$$-+A#,#"-+
A"-=#%+1>"&*&-%+#. ,0(*.-%+-+'"-=>%+&#+1-A %+#:.#%*= %+ +*,B/%'*7*.-& %+
R#%1#.*-$(#,'#+#,+#$+.-% +&#+$-+. $/%*0,+#,'"#+1" =##& "#%R<+H "+ '" +
$-& ?+&-S-+%#"*-(#,'#+$-+1#".#1.*0,+&#+'"-,%1-"#,.*-+R#%1#.*-$(#,'#+
#,+#$+.-% +&#+$-+. $/%*0,+#,'"#+/,+1" =##& "+;+/,+. (1"-& "+12!$*. R<

I-+. $/%*0,+%#+1"#=*#,#+;+&#'#.'-+/'*$*P-,& +-$A/,-%+5#""-(*#,'-%+1"*,C
.*1-$#%<+ 8,+ 1"*(#"+ $/A-"?+ . ( + /,-+ 5#""-(*#,'-+ &#+ 1"#=#,.*0,?+ $ %+
 "A-,*%( %+12!$*. %+. (1"-& "#%+1/#&#,+/'*$*P-"+12"1]!%+'+?+ +$*%'-%+&#+
. ,'" $T?+1-"-+1"#1-"-"+%/%+!-%#%+&#+$*.*'-.*0,+;+. ,'"-' %<+U,-+%#A/,&-+
5#""-(*#,'-+=-$* %-+#%+#$+12"1]!%+'$&#+&#'#..*0,?+@/#+%#+/'*$*P-+/,-+=#P+
-!*#"' +#$+1" .#% +&#+$*.*'-.*0,?+1-"-+1#".*!*"+./-$@/*#"+*""#A/$-"*&-&+@/#+
-7#.'#+,#A-'*=-(#,'#+/,-+. (1#'#,.*-+, "(-$<+U,+'#".#"+(>' & +#,+$-+
$/.5-+. ,'"-+$-+. $/%*0,+#%+&#'#.'-"+1-'" ,#%+&#+. (1 "'-(*#,' +/'*$*C
P-,& +/,+1" .#&*(*#,' +&#+/*'*$:%&%&7?+ +(*,#"9-+&#+&-' %<+L/,@/#+#%'#+
1" .#&*(*#,' +, +#%+. ,.$/;#,'#?+ 7"#.#+/,-+1#"%1#.'*=-+=-$* %-+-.#".-+
&#+./E$#%+% ,+$ %+%#.' "#%+(E%+%/%.#1'*!$#%+-+$-+. $/%*0,?+$ +./-$+1#"(*'#+
-$+%/1#"=*% "+/'*$*P-"+"#./"% %+$*(*'-& %+&#+(-,#"-+#7*.*#,'#<+

V*,-$(#,'#?+#%'#+#%'/&* +1" 1 ".* ,-+/,+(-". +*,*.*-$+1-"-+&#'#.'-"+$-+
(-,*7#%'-.*0,+&#+#=#,' %+&#+. $/%*0,<+8$+=-$ "+-A"#A-& +&#+#%'-+*,=#%C
'*A-.*0,+#%'E+!-%-& +#,+#$+/% +;+#,+#$+1" .#%-(*#,' +&#+&-' %+."/& %?+
(#&*-,'#+$-+-1$*.-.*0,+&#+1"/#!-%+#. , (>'"*.-%+#%'E,&-"#%<

I .  H E C H O S  E S T I L I Z A D O S  D E  C O L U S I Ó N
I-+. $/%*0,+#,+$-%+$*.*'-.* ,#%+12!$*.-%+%#+1" &/.#+#,+& %+&*(#,%* ,#%<+
I-+1"*(#"-+#%+./-,& +$-%+#(1"#%-%+%#+1 ,#,+&#+-./#"& +1-"-+-/(#,C
'-"+ %/%+A-,-,.*-%+&#+(-,#"-+ *$9.*'-<+8,+ $-%+ $*.*'-.* ,#%+12!$*.-%?+ #%'-%+
%#+1 ,#,+&#+-./#"& +1-"-+-/(#,'-"+%/%+ 7#"'-%+1-"-+ !'#,#"+!#,#7*.* %+
-&*.* ,-$#%+-$+1" 1 ".* ,-"+#$+!*#,+ +%#"=*.* +"#@/#"*& <+8,+#%'#+.-% ?+$ %+

@! A%! $(! -(%&'$60(&"! 0+$)#)-"(#*! )"()05-+"! /#'#! )*#'-B-)#'! *#! *08-%*#)-1(! <! *"%! /'")0+-6-0(&"%! +0!
)"6/'#%!/45*-)#%?
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1" =##& "#%+/'*$*P-,+(#.-,*%( %+(2$'*1$#%+;+.-1-.#%+&#+#= $/.* ,-"?+$ +
./-$+&*7*./$'-+!-%'-,'#+%/+"#A/$-.*0,<+8:*%'#,+=-"* %+#B#(1$ %+.>$#!"#%+#,+
$-+$*'#"-'/"-X?+. ,+1>"&*&-%+(*$$ ,-"*-%+1-"-+$ %+A !*#", %<+

8$+%#A/,& +'*1 +&#+. $/%*0,+#%+#$+*$9.*' ?+#,+#$+./-$+#$+. (1"-& "+-./#"C
&-+. (1-"'*"+. ,+#$+1" =##& "+$-%+A-,-,.*-%+#:'"- "&*,-"*-%+1" &/.*&-%+
1 "+/,+-/(#,' +*$#A-$+&#$+1"#.* +-&B/&*.-& <+L+(#,/& +#%'#+7#,0(#, +
"#.*!#+#$+, (!"#+&#+ Y. ""/1.*0,Z+#,+=#P+&#+ Y. $/%*0,ZQ+ %*,+#(!-"A ?+
$ +2,*. +@/#+.-(!*-+% ,+$ %+-A#,'#%+*,= $/."-& %+#,+#$+-./#"& +*$9.*' ?+
;+$-+(-A,*'/&+&#+$-%+1>"&*&-%+R@/#+% ,+(#, "#%R<+L/,@/#+$-%+1>"C
&*&-%+#. ,0(*.-%+.-/%-&-%+1 "+#%'#+7#,0(#, +% ,+(#, "#%?+#%'#+%/7"#+
&#+A"-=#%+&-S %+1 $9'*. %+;+&-S %+#. ,0(*. %+*,&*"#.' %?+;-+@/#+A#,#"-+
/,-+1#".#1.*0,+&#+7-$'-+&#+'"-,%1-"#,.*-+&#$+%*%'#(-?+$ +./-$+$$#=-+-+$ %+
1" =##& "#%+-+&*%(*,/*"+%/+1-"'*.*1-.*0,<+8$$ +$*(*'-+$-+. (1#'#,.*-+;+
A#,#"-+1"#.* %+*,#7*.*#,'#%<

I-+. $/%*0,+#%+/,-+A"-=#+&*%' "%*0,+1-"-+./-$@/*#"+%*%'#(-+&#+. (1"-%+
12!$*.-%+1 "@/#+, +1#"(*'#+@/#+$-+. (1#'#,.*-+. ,&/P.-+-+1"#.* %+#7*C
.*#,'#%<+F*#,'"-%+(-; "#%+%#-,+$ %+1"#.* %?+(E%+A-%' %+'#,&"E+#$+A !*#"C
, <+I-+. (1#'#,.*-+#,+#%'#+(#".-& +A#,#"-+/,+-5 "" +. ,+"#%1#.' +-+
%*'/-.* ,#%+#,+$-%+./-$#%+$ %+-A#,'#%+, +&#!#,+. (1#'*"+&*"#.'-(#,'#?+
. ( +$ %+1" .#% %+&#+. (1"-%+#%'E,&-"#%+&#+/,-+/,*&-&+-*%$-&-+%*,+1 C
&#"+&#+. (1"-<+I-%+-% .*-.* ,#%+ *$9.*'-%+ !'*#,#,+"#./"% %+-&*.* ,-$#%+
&#$+A !*#", ?+$ +./-$+-/(#,'-+#$+A-%' +12!$*. Q+'-(!*>,+. ,'"*!/;#,+-+$-+
*,7$-.*0,+;+&#%'"/;#,+$-+. ,7*-,P-+#,+$-+#. , (9-?+;+-%9+% .-=-,+. (1$#C
'-(#,'#+#$+%*%'#(-+&#+$-+#. , (9-+&#+(#".-& <

I.1. Descripción del mercado y algunas reglas generales
D/"-,'#+#$+-S +X[[W?+%#+#(*'*#" ,+(E%+&#+T?\+(*$$ ,#%+&#+0"&#,#%+&#+
. (1"-?+1 "+/,+( ,' + ' '-$+&#+U)]+^+^\N+(*$$ ,#%<+I-+.-,'*&-&+&#+
$*.*'-.* ,#%+12!$*.-%+7/#+&#+^\[+[XM<+I-%+%*A/*#,'#%+'-!$-%+(/#%'"-,+#,+
&#'-$$#+-$A/, %+=-$ "#%+%*A,*7*.-'*= %+;+&#%."*!#,+1-".*-$(#,'#+$-+. (1#C
'*'*=*&-&+&#$+(#".-& +&#+. (1"-%+12!$*.-%+#,+45*$#<

C! F&',.'+'+9!3#$*?!7 !! "#($%&')*+?!DE9!CFFG?
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Tabla 1

%&K(O5 R(,-/ 9&]3&F*2 R&.(*5*2 T-*5.&2 #/7*)

L"*.-+;+H-"*,-. '- W+^OX _+TNN O+[X_ T\+XXM MW+_[X

6-"-1-.E T_+M\_ T_+WX_ TT+[M\ X_+^XN W_+\\[

L,' 7-A-%'- X+T[O M+[_T T+N\O O+XXX TM+XW\

L'-.-(- ^+OX\ \+[_T ^+^\[ TT+OX_ X\+W_O

4 @/*(! M+^OM ^+O_[ X+M[^ \+_^M TO+^[T

-̀$1-"-9% M\+N\M ^X+OO\ XM+[[M O[+\_[ TOX+TTT

F#'" 1 $*'-,- N+O_[ _+^X_ W+M[^ T\+MOM ^[+WNO

I*!<+a"-$<+b& <+Gc5*AA*,% T[+\WO TX+MXX \+^NN TO+NX\ ^\+XTT

F-/$# TW+WMM X[+^\O _+\XW X\+TMW WX+N\M

b9 Cb9 _+\NN _+NWN ^+X^N TW+MMN ^T+[\X

L"-/.-,9- O+^T\ O+O[O ^+\XM TX+O\N M[+X[X

I %+d9 % TW+MX^ TW+TWN N+_[_ XW+MWW W[+WNW

I %+I-A % TT^+^X^ T^N+XW^ _O+WN_ MTX+T[[ OWT+\NW

L;%>, M+_XW M+M_W T+_[M W+^MW TO+OOM

F-A-$$-,#%+;+L,'E"'*.- XN+X[^ MN+[\^ X\+[WT W\+\\T TOO+NN[

6 '-$ XN_+W^W M\[+[^W XTX+^^T OMN+NX[ T+^_T+[\^

Tabla 2

Tabla 3

F-/$# XN+WMX ^+T_^ T^?O[e

b9 Cb9 OT+W^\ N+\[\ TM?N[e

L"-/.-,9- XN+TNT M+_[[ TM?N[e

I %+d9 % TX+N^\ T+\TO TT?N[e

I %+I-A % XW+TW_ M+OXT TM?M[e

L;%>, N+^\_ T+XO\ T^?_[e

F-A-$$-,#%+;+L,'E"'*.- T^+^OW X+TNX T\?T[e

6 '-$ ^\[+[XM O\+TWX T^?\[e

%&K(O5 a$c?$8P&-7*2

L"*.-+;+H-"*,-. '- ^[?O[e

6-"-1-.E M_?OXe

L,' 7-A-%'- ^T?X\e

L'-.-(- MW?_Me

4 @/*(! M_?_[e

-̀$1-"-9% MT?TWe

F#'" 1 $*'-,- M[?TNe

I*!<+a"-$<+b& <+Gc5*AA*,% M[?OWe

F-/$# MT?[^e

b9 Cb9 M[?O[e

L"-/.-,9- M^?ONe

I %+d9 % MT?[Te

I %+I-A % MW?T^e

L;%>, ^N?\^e

F-A-$$-,#%+;+L,'E"'*.- M\?XNe

6 '-$ MX?OWe

8$-! "-.*0,+1" 1*-<

8$-! "-.*0,+1" 1*-<

8$-! "-.*0,+1" 1*-<
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I.2. Marco teórico de la colusión
8,+#%'-+%#..*0,+&#%."*!*"#( %+!"#=#(#,'#+$-+'# "9-+#. ,0(*.-+!E%*.-+
&#$+7#,0(#, +&#+$-+. $/%*0,+;+ 7"#.#"#( %+-$A/,-%+#:1$*.-.* ,#%+"-.* C
,-$#%+1-"-+$-+1-"'#+#(19"*.-+&#+#%'#+#%'/&* <+f-+%-!#( %+@/#+$ %+1" .#% %+
@/#+#%'-( %+( &#$-,& +%#+&#7*,#,+. ( +!%1%'*1%,&"+$g+-<*+'*+$)K<!%1*+h<+
H "+$ +'-,' ?+$-%+5#""-(*#,'-%+@/#+=-( %+-+/'*$*P-"+#%'E,+"#$-.* ,-&-%+
. ,+$-+'# "9-+&#+$-%+%/!-%'-%+;+$ %+B/#A %<

)*+%#+-1$*.-+/,+-,E$*%*%+#%'E,&-"+&#+$-+'# "9-+&#+B/#A %?+/,+-./#"& +&#+
. $/%*0,+#%+/,+#@/*$*!"* +%/!1#"7#.' +#,+#$+.-% +&#+$ %+B/#A %+&#+/,-+% $-+
=#P+g,&";+2,'$7*:"h?+1#" +, +#%'E+.$-"-(#,'#+&#7*,*& +#,+#$+.-% +&#+$ %+
B/#A %+"#1#'*& %+R#$+.-% +(E%+"#-$*%'-R<+)*,+#(!-"A ?+1/#&#+%#"+/,+
#@/*$*!"* +i-%5+#,+./-$@/*#"+#%1#.*7*.-.*0,+&#+B/#A ?+&#1#,&*#,& +&#+
$ %+ %/1/#%' %<+8,+#%'#+ %#,'*& ?+ #$+ B/#A +&#!#"9-+ "#% $=#"%#+&#+(-,#"-+
&*,E(*.-<

I-+% $/.*0,+&#+#%'#+1" !$#(-+#%+!-%'-,'#+*,'/*'*=-3+$-%+A-,-,.*-%+&#+$-+
. $/%*0,+&#!#"9-,+%#"+(-; "#%+@/#+#$+.-%'*A +#,+.-% +&#+/,-+Y'"-*.*0,Z+-$+
-./#"& <+L+1-"'*"+&#+#%'#+-,E$*%*%?+#%+7E.*$+&#&/.*"+@/#?+(*#,'"-%+(-; "+
%#-+$-+.-,'*&-&+&#+ 7#"'-%?+(#B "+%#"E+#$+1"#.* +@/#+1/#&#+ !'#,#"+/,+
 "A-,*%( +. (1"-& "+.#,'"-$*P-& ?+;-+@/#?+-+(#&*&-+@/#+-/(#,'-+$-+
.-,'*&-&+&#+ 7#"'-%+R/+ 7#"#,'#%+#,+#%'#+.-% R?+ $ %+ *,.#,'*= %+1-"-+
. $/&*"%#+%#+"#&/.#,<+)*,+#(!-"A ?+$ %+%/1/#%' %+&#+#%'#+-,E$*%*%+% ,+(/;+
7/#"'#%+;+, +*(1$*.-,+/,-+-/%#,.*-+&#+. $/%*0,+#,+.-% %+"#-$#%?+-/,@/#+
1" 1 ".* ,-,+$-+1"*,.*1-$+#=*&#,.*-+'#0"*.-+&#+,/#%'" +#%'/&* <

H "+ '" +$-& ?+$-+. $/%*0,+#%+/,+#@/*$*!"* +(/;+&*79.*$+&#+1"#&#.*"M+;+-2,+
(E%+&*79.*$+&#+&#'#.'-"Q+#%+(E%?+#,+.*#"' %+.-% %+#%+&*,E(*.-?+(*#,'"-%+
@/#+#,+ '"-%+ 1 "'/,*&-&#%+#%+(/;+#%'-!$#<+I +2,*. +@/#+%#+1/#&#+$ A"-"+
 !%#"=-,& +$ %+&-' %+#%+&#'#.'-"+),+%<%!%/*/"+$&#+. $/%*0,^?+!-%-& %+#,+
1-'" ,#%+-, "(-$#%+&#+. (1 "'-(*#,' +#,'"#+$ %+ 7#"#,'#%+;+$-%+ 7#"'-%<+
L/,+-%9?+#%'#+1" .#&*(*#,' +, +-%#A/"-+"#-$(#,'#+@/#+#:*%'-+. $/%*0,+
#,+-$A/,-+'"-,%-..*0,+#,+1-"'*./$-"<+H-"-+@/#+#:*%'-+. $/%*0,+/,+ B/#P+
&#!#+"#=*%-"+$-+$#;+;+&#'#"(*,-"$ +!-%-& +#,+1"/#!-%+;+#=*&#,.*-%<

D-&-%+$-%+*&#-%+&#+#%'-+%#..*0,?+. ,%'"/*"#( %+/,+. ,B/,' +&#+=-"*-!$#%+
@/#+"#1"#%#,'-,+1 %*!*$*&-&#%+&#+#@/*$*!"* %+-+'"-=>%+&#+$-+. $/%*0,?+!-%-C
&-%+#,+/,+. (1 "'-(*#,' +-, "(-$+&#+$ %+ 7#"#,'#%+;+$-%+ 7#"'-%?+& ,&#+
#:*%'-+/,-+. *,.*&#,.*-+#,'"#+$-+'# "9-+;+$-+1"E.'*.-<+8%+&#.*"?+-,-$*P-"#C
( %+#=#,' %+. ,+. (1 ,#,'#%+, C. (1#'*'*= %?+. ,+1"#.* %+-, "(-$C
(#,'#+-$' %+ +1"#.* %+7-$%#-& %+g/-::?$)(%1"+h?+A-,-& "#%+"#1#'*& %?+/+
 7#"#,'#%+,/#= %+#:'"#(-&-(#,'#+-7 "'/,-& %<

H! 7):)+-9!3#&'-)I!<!J#''0&!20,,'+2?!K:0&0)&-(8!)"**$%-"(!-(!/'")$'060(&!#$)&-"(%L?
M! ."+/'+9!N"50'&!<!:"$8*#%!$"#)?!K:0&0)&-"(!"B!5-+!'-88-(8!-(!/'")$'060(&!#$)&-"(%L?!OPAN9!@QQC?
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8$+. ,'#:' +'#0"*. +&#+#%'#+& ./(#,' +#%+/,-+. (1#'#,.*-+Y $*A 1 $9%C
'*.-Z+1-"-+#$+.-% +&#+$-+. $/%*0,+#,'"#+1" =##& "#%+gGCGh+;+&#+. (1 "C
'-(*#,' %+, C. (1#'*'*= %+#,+#$+.-% +&#+$-+. $/%*0,+#,'"#+/,+1" =##& "+
;+/,+. (1"-& "+gGCDh<+8,+-(! %+.-% %+#:*%'#+/,-+A-,-,.*-+-, "(-$?+
, C. (1#'*'*=-+#+*$9.*'-?+@/#+%#+. (1-"'#+#,'"#+$ %+B/A-& "#%?+@/#+#%+*,C
=#"%-(#,'#+1" 1 ".* ,-$+-+$-+.-,'*&-&+&#+B/A-& "#%\<

I-+.*7"-+&#+ $-+A-,-,.*-+ *$#A-$+ %#+1/#&#+&#'#"(*,-"+-+1-"'*"+&#+ $ %+&-C
' %+-A"#A-& %+-$+. (1-"-"+$ %+1"#.* %+#%'*(-& %+. ,+$-+.*7"-+-&B/&*.-&-Q+
%*,+#(!-"A ?+#%' +*(1$*.-"9-+/,-+$-! "+'*'E,*.-?+%*+. ,%*&#"-( %+@/#+$-+
&*7#"#,.*-+. ,'*#,#+#$#(#,' %+, +,#.#%-"*-(#,'#+"#$-.* ,-& %+. ,+$-+
. $/%*0,<+L/,+-%9?+%#+5-+&#( %'"-& +@/#+$ %+#7#.' %+% !"#+$-%+$*.*'-.* ,#%+
gGCGh+-,-$*P-&-%+% ,+#, "(#%O+#,+'>"(*, %+&#+.*7"-%+( ,#'-"*-%<+H "+
 '" + $-& ?+ $ %+#7#.' %+ % !"#+ $-%+ $*.*'-.* ,#%+gGCDh+-,-$*P-&-%+ % ,+(#C
, "#%?+1#" +, +(#, %+*(1 "'-,'#%?+;-+@/#+$-+*(-A#,+&#+'"-,%1-"#,.*-+
;+."#&*!*$*&-&+&#$+%*%'#(-+#%'E+=*,./$-&-+-+#%'-%+*""#A/$-"*&-&#%<+L+(-C
; "#%+*""#A/$-"*&-&#%?+(#, "+1#".#1.*0,+&#+'"-,%1-"#,.*-Q+1 "+$ +'-,' ?+
&-& +@/#+$-+'"-,%1-"#,.*-+-/(#,'-+$-+*,'#,.*0,+&#+1-"'*.*1-"?+. ,%'*'/;#+
/,+. (1 ,#,'#+(/;+*(1 "'-,'#+1-"-+$-+. (1#'#,.*-+;+$-+ !'#,.*0,+&#+
1"#.* %+#7*.*#,'#%<

L%9?+#,+-(! %+.-% %+&#+. $/%*0,?+1-"-+.-$./$-"+#$+*(1-.' +&#+$ %+=-$ "#%+
*,'"9,%#. %+&#+$-%+$*.*'-.* ,#%+% !"#+$-+. $/%*0,?+$ +1"*(#" +@/#+%#+&#!#+
5-.#"+#%+#%'-!$#.#"+./E$#%+% ,+$-%+. ,&*.* ,#%+@/#+7-.*$*'-,+$-+. $/%*0,W<+
U,-+=#P+@/#+'#,#( %+ $-%+=-"*-!$#%+1" :*(-$#%?+1 ,#( %+-+1"/#!-+ $-%+
. ,&*.* ,#%+;+ !'#,#( %+ $-+ %*A,*7*.-,.*-+&#+.-&-+&#'#"(*,-,'#+#,+ $-+
&*(#,%*0,+&#+$-+. $/%*0,+@/#+#%'-( %+-,-$*P-,& <

I.3. Proxies de colusión
)#A2,+&#%."*!*( %+-,'#"* "(#,'#?+( &#$-"#( %+$-+. $/%*0,+. ,+)(,#%"+$
"#$-.* ,-& %+-+$-+1 %*!*$*&-&+&#+. $/%*0,<+D#+-./#"& +-+$-+$*'#"-'/"-+"#C
=*%-&-+gH "'#"+;+j ,-+T__X?+k#,&"*.l%+;+H "'#"+T_N_h?+-$A/,-%+&#+$-%+
-, (-$9-%+ &#'#.'-!$#%+ (E%+ . (/,#%+ % ,+ -&B/&*.-.*0,+ #,+ $-+ 1"*(#"-+
 7#"'-?+A-,-& "+"#1#'*& ?+&#(-%*-&-%+ 7#"'-%+7-$%-%+;+1"#.* %+-&B/&*.-& %+
#:.#%*=-(#,'#+-$' %<

8$+1"*(#" +&#+#%' %+. ,.#1' %+#%+!-%'-,'#+.$-" 3+#%+/,+5#.5 +(/;+%*,A/C
$-"+@/#+/,+1" =##& "+,/#= +A-,#+$-+1"*(#"-+$*.*'-.*0,+#,+$-+@/#+1-"'*.*C
1-Q+#:*%'#,+%#"*-%+&/&-%+% !"#+#$+1" .#% ?+-/,@/#+#%+% $ +/,-+1 %*!*$*&-&+
&#+. $/%*0,+R7/#"'#?+1#" +&#+' &-%+7 "(-%+% $ +/,-+1 %*!*$*&-&R<

G! 2;).-+"9!;?!KR=0"'-0%!"B!"*-8"/"*<!50=#.-"'L?!A(!N!S)=6#*0(%00!<!N?!T-**-8!U0+-&"'0%V?!;%"!,--'(-.(

 "!/+*& %0(1&-2/&)$)"*?!W6%&0'+#6X!O"'&=!>"**#(+?
Y! F&',.'+'+6(3#$*?!7 !! "#($%&')*+?!DE9!CFFG?
Z! ;'#1+-5F29!E?!<!N?!."+/'+?!K;"**$%-"(!-(!#$)&-"(%L?!3""%0)+(!452-"-$ )()*(!)(6*%* +* 8/)9!@Q[Q?
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8$+%#A/,& +. ,.#1' +#%+&*"#.' 3+#%+#:'"-S +@/#+#$+(*%( +1" =##& "+%#-+
-&B/&*.-& +1#"*0&*.-(#,'#<+D#7*,*'*=-(#,'#+1 &"9-+#:*%'*"+. $/%*0,+#,C
'"#+#$+&#(-,&-,'#+;+#$+1" =##& "?+-/,@/#+#%' +, +,#.#%-"*-(#,'#+*(1$*C
.-+Y(-$-%+*,'#,.* ,#%ZQ+%*(1$#(#,'#+1 &"9-+%*A,*7*.-"+@/#+/,+ "A-,*%( +
. (1"-& "+7-= "#.*0+-+/,+1" =##& "+Y7-= "*' Z+1 "@/#+1/#&#+. ,7*-"+#,+
#%'#+%*,+"#=*%-"+$-+*,7 "(-.*0,+% !"#+$-+. (1#'#,.*-<

I-+'#".#"-+(-,*7#%'-.*0,+#%+(E%+%/'*$+@/#+$-%+-,'#"* "#%?+-/,@/#+, +(#C
, %+*(1 "'-,'#<+8,+/,+1" .#% +. ,+(/.5-%+ 7#"'-%+@/#+%#+-.#".-,+-$+
1"#.* +-&B/&*.-& ?+$-+1 %*!*$*&-&+&#+@/#+$ %+1" =##& "#%+5-;-,+$$#A-& +
-+/,+-./#"& +1-"-+*(1 ,#"+/,+1"#.* +.-" +;+"#1-"'*"%#+$-+' "'-+-/(#,'-+
&"-(E'*.-(#,'#<+

8$+./-"' +%9,' (-+&#+$-+. $/%*0,+#%+(/;+&*"#.' +1#" +&*79.*$+&#+&#'#.C
'-"<+U'*$*P-+#$+1"#.* +#%'*(-& +@/#+#%'-!$#.#+#$+. (1"-& "+;+$ +. (1-"-+
. ,+#$+1"#.* +-&B/&*.-& <+)*+$-+&*7#"#,.*-+#%+-, "(-$(#,'#+A"-,&#?+#%+
#=*&#,'#+@/#+#:*%'#+. $/%*0,+gGCG+ +GCDh<+)*,+#(!-"A ?+, +1 &#( %+
#:.$/*"+$ %+1" .#% %+#,+@/#+%#+"#-$*P-" ,+#=-$/-.* ,#%+*(1"#.*%-%+-+.-/%-+
&#+/,-+(-$-+A#%'*0,?+;+, +,#.#%-"*-(#,'#+. ,+(-$-%+*,'#,.* ,#%<

I.4. Determinantes de la colusión
D#+-./#"& + . ,+ $-+ $*'#"-'/"-+ % !"#+ $-+ #=*&#,.*-+ ./-$*'-'*=-+ ;+ -$A/,-%+
#=*&#,.*-%+./-,'*'-'*=-%+&#+. $/%*0,+#,+$-%+. (1"-%+12!$*.-%?+1 &#( %+
&#%."*!*"+/,+. ,B/,' +&#+&#'#"(*,-,'#%+&#+$-+. $/%*0,<+8%+&#.*"?+-$A/,-%+
=-"*-!$#%+%#,%*!$#%+1/#&#,+-7#.'-"+$-+1 %*!*$*&-&+&#+. $/%*0,+#,+$ %+1" C
.#% %+&#+$*.*'-.* ,#%+12!$*.-%<

k#( %+. ,%'"/*& +/,-+!-%#+&#+&-' %+@/#+. ,'*#,#+' &-+$-+*,7 "(-.*0,+
%*A,*7*.-'*=-+1-"-+&#'#.'-"+$-+. $/%*0,+#,+$*.*'-.* ,#%+12!$*.-%<+8,+,/#%C
'" +( &#$ ?+#$+&-' +-'0(*. +#%+$-+$*.*'-.*0,?+@/#+'*#,#+.*#"' %+-'"*!/' %+
@/#+%#+&#%."*!#,+-+. ,'*,/-.*0,<

U'*$*P-( %+ $-+ 1 %*!*$*&-&+ &#+ +-<1,&'(*'*1%E&$ &#+ /,-+ $*.*'-.*0,+ . ( +
/,-+=-"*-!$#+7*.'*.*-?+&-& +@/#+#%'#+A"-& +&#+$*!#"'-&+1/#&#+-7#.'-"+$ %+
*,.#,'*= %+1-"-+$-+$*!"#+. (1#'#,.*-<+U,-+%#A/,&-+=-"*-!$#+#%+@/#+$-+C"12*$
/"$)-<!%1*1%E&$g"#A*%'" %h+, %+1#"(*'#+. ,'" $-"+1 "+'#,&#,.*-%+&#+'*#(1 +
;+'-(!*>,+, %+&-+/,-+*&#-+-.#".-+&#+%*+$-+. $/%*0,+#%'E+-/(#,'-,& + +
&*%(*,/;#,& +. ,+#$+1-% +&#$+'*#(1 <+U,-+'#".#"-+=-"*-!$#+#%+$-+1*&'%/*/$
/"$,C"('*+?+/'*$*P-&-+1-"-+ !%#"=-"+#,+@/>+%#,'*& +$-+. (1#'#,.*-+-7#.'-+
$-%+1 %*!*$*&-&#%+&#+. $/%*0,<+I-%+=-"*-!$#%+./-"'-+;+@/*,'-+% ,+$-+1*&'%/*/$
/"$)(,.""/,("+$*/=-/%1*/,+$;+$-+.-'#A "9-+&#+*/=-/%1*1%,&"+$:K!'%)!"+?+1-"-+
. ,'" $-"+1 "+#$+#7#.' +. (!*,-& +% !"#+$-+. (1#'#,.*-+&#+$-+$*.*'-.*0,<+
U,-+ %#:'-+ =-"*-!$#+ #%+ #$+:,&',$ ','*!$ */=-/%1*/,?+ @/#+ . ,'" $-+ 1 "+ $ %+
*,.#,'*= %+ ' (-,& + #,+ ./#,'-+ #$+ '-(-S + &#+ $-+ ' "'-<+ U,-+ %>1'*(-+
=-"*-!$#+#%+#$+'*:*L,$/"$!*$":)("+*?+#,+'>"(*, %+&#+%/+.-,'*&-&+&#+=#,'-%Q+
#%' +&#'#"(*,-"9-+./E$+%#.' "+&#+#(1"#%-%+'*#,#+(-; "#%+1 %*!*$*&-&#%+
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&#+. $/%*0,<+U,-+ .'-=-+=-"*-!$#+-+. ,%*&#"-"+#%+$-+.-,'*&-&+&#$/B*+$/"$
/"1%+%E&$&#%&#+$-+1/!$*.-.*0,+&#+/,-+$*.*'-.*0,+5-%'-+%/+-&B/&*.-.*0,?+1-"-+
=#"+%*+/,+(-; "+1#"9 & +&#+'*#(1 +A#,#"-+/,+#,' ", +(E%+. (1#'*'*= <+
6-(!*>,+/'*$*P-( %+/,-+, =#,-+=-"*-!$#+&#$+"#1"+,$/"$,C"('*+?+@/#+#%+*A/-$+
-+YTZ+%*+$-+1*&'%/*/$/"$,C"('*+$#%+(-; "+-+ .5 Q+#%' +#%+1-"-+. ,'" $-"+1 "+
%*'/-.* ,#%+, C$*,#-$#%+#,+#$+1" .#% +. (1#'*'*= <+U,-+&>.*(-+=-"*-!$#+
@/#+ /'*$*P-( %+ #%+ $-+ 1*&'%/*/$ /"$ -&%/*/"+$ /"$ 1,:)(*+$ &#$+  "A-,*%( +
. (1"-& "?+ ;+#$+ "-P ,-(*#,' +#,+#%'#+.-% +#%+@/#?+-+(-; "+.-,'*&-&+
&#+ /,*&-&#%+ &#+ . (1"-%?+(#, %+ *,&#1#,&*#,'#%+ % ,+ $-%+ /,*&-&#%+ &#+
. (1"-%+ &#&*.-&-%+ -+ A#,#"-"+ $-+ $*.*'-.*0,?+ ;-+ @/#+ &#!#,+ . ,%/$'-"+  +
"#%1 ,&#"+-,'#+/,+ "A-,*%( +.#,'"-$*P-& <+8$+/,&>.*( +. ,B/,' +&#+
=-"*-!$#%+ % ,+ $-%+ .*(%*<!"+$ C%1'%1%*+$ 7",7(IC%1*+$ ("7%,&*!"+?+ 1-"-+ . ,'" $-"+
1 "+. ,.#,'"-.*0,+&#+. (1"-%+"#A* ,-$#%<+U,+&/ &>.*( +. ,B/,' +&#+
=-"*-!$#%+#%+#$+'*:*L,$/"$!*$!%1%'*1%E&?+#,+'>"(*, %+&#$+( ,' +&#+&*,#" +
*,= $/."-& Q+1-"-+. ,'" $-"+1 "+#$+ '-(-S +&#$+ *,.#,'*= <+V*,-$(#,'#?+
/'*$*P-( %+$-+1!*+%C%1*1%E&$/"!$)(,/-1',$,$+"(.%1%,$&#+$ %+.0&*A %+&#$+,*=#$+
/, +&#+ $-+GiU+1-"-+&#'#"(*,-"+@/>+ E"#-%+&#+,#A .* %+ -7#.'-,+(E%+
$-%+1 %*!*$*&-&#%+&#+. $/%*0,?+&#!*& +-+.-"-.'#"9%'*.-%+*,'"9,%#.-%+&#+$ %+
(#".-& %<

Grá\co: Component loadings
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I I .  E V I D E N C I A  E M P Í R I C A
I-+(#' & $ A9-+&#+#%'-+*,=#%'*A-.*0,+. ,%*%'#+#,+"#A"#%* ,#%+&#+. "'#+
'"-,%=#"%-$+F4G+;+/,+-,E$*%*%+&#+"#A"#%*0,+!*,-"*-+1" !-!*$9%'*.-<+8%'-+
(#' & $ A9-+1#"(*'*"E+#:1$*.-"+$ %+#7#.' %+.-/%-$#%+"#$-.* ,-& %+. ,+$-+
. $/%*0,<+b/%.-"#( %+$ %+&#'#"(*,-,'#%+&#+$-+),+%<!"+. $/%*0,+;+&#%."*C
!*"#( %+$-%+#:1$*.-.* ,#%+&#+$ %+1-'" ,#%+&#+. (1 "'-(*#,' <+8%'#+#,C
7 @/#+#%+(/;+%*(1$#Q+%*,+#(!-"A ?+ 7"#.#+1#"%1#.'*=-%+#:'"#(-&-(#,'#+
1 &#" %-%<

8$-! "-.*0,+1" 1*-<
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4$-"-(#,'#+#$+. ,.#1' +&#+$-+. $/%*0,+#,'"#+1" =##& "#%+ +#,'"#+$-+&#C
(-,&-+;+$-+ 7#"'-+#%+*,&*%'*,A/*!$#+#,+$-+(-; "9-+&#+$ %+.-% %+1 "@/#?+-+
1-"'*"+&#+$ %+&-' %?+#%+(/;+&*79.*$+#:'"-#"+$-%+( '*=-.* ,#%+1-"-+% %'#,#"+
#%'#+. (1 "'-(*#,' +*$9.*' <

G"A-,*P-"#( %+#%'#+#%'/&* +#,+. ,B/,' %+&#+"#A"#%* ,#%+. ,+*,&*.-& "#%+
&#+. $/%*0,<+8$+1"*(#" +. ,'*#,#+"#A"#%* ,#%+@/#+. ,%*&#"-,+#$+1 ".#,C
'-B#+&#+ 7#"'-%+7-$%-%+. ( +/,+%*A, +&#+. $/%*0,<+8$+%#A/,& +. ,%*&#"-+
$ %+1" .#% %+-&B/&*.-& %+-+/,+1" =##& "+./;-+1"*(#"-+;+2,*.-+ 7#"'-+
7/#+-&B/&*.-&-+#,+%/+1"*(#"+*,'#,' <+8$+'#".#" +. ,%*&#"-+$ %+1" .#% %+
@/#+7/#" ,+-&B/&*.-& %+%*%'#(E'*.-(#,'#+-$+(*%( +1" =##& "<+8$+./-"' +
*,.$/;#+"#A"#%* ,#%+@/#+(*&#,+$-+. $/%*0,+. ( +$-+&*7#"#,.*-+#,'"#+#$+
1"#.* +#%'*(-& +;+#$+1"#.* +-&B/&*.-& <

II.1. Discusión de indistinguibilidad en términos de 
análisis de datos

II.1.1. Principal análisis de componentes e interpretación8

I-+."#-.*0,+&#+$-%+=-"*-!$#%+)(,#?+&#+. $/%*0,+#%'E+%/B#'-+-+$-+*,&*%'*,A/*C
!*$*&-&+&#$+'*1 +&#+7#,0(#, <+8,+-$A/, %+.-% %+1 &"9-+#:*%'*"+%*(/$'EC
,#-(#,'#+/,-+. $/%*0,+#,'"#+1" =##& "#%?+;+#,'"#+1" =##& "+;+. (1"-C
& "Q+1 "+$ +'-,' ?+#$+)(,#?+-,-$*P-"9-+-(! %+7#,0(#, %+-$+(*%( +'*#(1 <

)*,+ #(!-"A ?+ &-& %+ $ %+ -,E$*%*%+ A"E7*. %+ "#1"#%#,'-& %+ #,+ $-+ 7*A/"-+ T?+
#$+ 1"*(#"+ . (1 ,#,'#+ 1 &"9-+ %#"+ *,'#"1"#'-& + . ( + . $/%*0,+ #,'"#+
1" =##& "+;+. (1"-& "+gGCDh<+H "+ '" +$-& ?+#$+%#A/,& +. (1 ,#,'#+
#%+(E%+.#".-, +-+$-%+=-"*-!$#%+-% .*-&-%+-+$-+. $/%*0,+#,'"#+1" =##& "#%<+
8%'-+ "#1"#%#,'-.*0,+ , %+ &-+ /,-+ *&#-+ &#+ .0( + -A"/1-"+ $-%+ =-"*-!$#%+
&#+ $-+ (-,*7#%'-.*0,+ &#+ . $/%*0,+ #,+ & %+ A"-,&#%+ A"/1 %+ g1"*,.*1-$#%+
. (1 ,#,'#%h+ 1-"-+  !'#,#"+ -%9+ (-; "#%+ "#%/$'-& %<+ H "+ $ + '-,' ?+
-A"#A-( %+ & %+ . $/(,-%+ 7*,-$#%+ @/#+ . ,'*#,#,+ #%-%+ "#A"#%* ,#%+ &#+
=-"*-!$#%+&#1#,&*#,'#%<

II.2. Descripción de datos
8,+ #%'-+ %#..*0,+ &#%."*!*"#( %+ $-%+ .*7"-%+ -A"#A-&-%+ -,-$*P-&-%+ #,+ #%'#+
& ./(#,' <+bE%*.-(#,'#?+*$/%'"-( %+. ,+-$A/,-%+'-!$-%+$-+*,7 "(-.*0,+
% !"#+#$+(#".-& +&#+. (1"-%+12!$*.-%+@/#+%#+"#$-.* ,-+. ,+$-+. $/%*0,<+
I %+A"/1 %+-A"#A-& %+% ,+%#.' "+1" &/.'*= ?+"#A*0,?+'-(-S +&#+#(1"#%-+
;+1 %*!*$*&-&+&#+$-+%/!. ,'"-'-.*0,<

[! ;"(!0*! /'-60'! )"6/"(0(&0! /'-()-/#*9! 0\/*-)#6"%!0*! H@]!+0! *#! .#'-#)-1(?!^*! -()*$-'! *"%! /'-60'"%! <!
%08$(+"%!)"6/"(0(&0%9!0\/*-)#6"%!0*!GY]!+0!0%&#!.#'-#)-1(?
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Tabla 4

W57&-H-(2&$
2(1&

V344Z$
6(.2

V(PP&-&5,&$*.;Q
&'*)$H-(,&

G&d$9-/'$
*d*-.&.$*7$A27

We,&22('&$.(PP&-&5,&$$
*.;Q&'*)$H-(,&$^,*2&2`

bma ^M?Te T\?_e [?Me X?[e

+ TW\?Me XT?We \?Me T^?[e

F8DmUF M_?Xe T\?[e T?\e T?We

+ T^[?_e X[?_e TX?Te TM?Te

Fm4dG M\?^e O?Oe T[?Oe T?Xe

+ TT_?Me T\?We M[?Ne T[?Ne

)FLII ^[?^e TX?[e X?^e T?Ne

+ TMT?[e X[e T\e TMe

6 '-$ M_?^e T[?We ^?Me T?Oe

+ T?^e T_?[e X[?Me TX?Oe

gnh+F#-,+7*"%'+" K?+%&++%#. ,&+" K?+-$$+&-'-+*%+1#".#,'-A#+ 7+'5#+' '-$<

%&K(/5
V344Z$
6(.2

V(PP&-&5,&$*.;Q
&'*)$H-(,&

G&d$9-/'$
*d*-.&.$*7$A27

We,&22('&$.(PP&-&5,&$$
*.;Q&'*)$H-(,&$^,*2&2`

L,' 7-A-%'- M[?Ne _?Ne \?Xe [?_e

+ TT_?^e TN?_e XX?Xe _?\e

L"-/.-,9- XW?Ne T^?Xe M?Ne M?[e

+ TTW?Oe XT?_e T_?Te TW?Te

L"*.-+;+H-"*,-. '- XW?We T[?Oe ^?[e X?^e

+ NM?[e TN?We T_?Oe T\?^e

L'-.-(- MN?\e TT?Ne ^?Xe X?Te

+ TXN?^e X[?Me X[?Te T^?Me

L;%>, XO?^e TT?[e \?\e T?We

+ NM?Xe X[?\e XX?Ne TM?Te

b9 Cb9 MT?Ne TX?[e M?\e T?Oe

+ TTT?Xe X[?Te TN?Me TX?\e

4 @/*(! XN?Me ^?_e \?We [?\e

+ TXN?Te TX?_e XM?Te O?Ne

I*!<+a"-$<+b& <+Gck MW?Xe O?We ^?We [?Oe

+ TT\?Ne TM?^e XT?Xe N?[e

I %+I-A % MM?_e N?We \?^e T?Oe

+ TX[?We TN?[e XX?\e TX?Oe

I %+d9 % XN?Oe W?Me ^?^e [?Me

+ N_?^e T\?[e X[?\e \?Oe

F-A-$$-,#%+;+L,'E"'*.- MT?Ne W?Ne ^?Xe T?[e

+ T[\?\e TM?\e X[?Te T[?Te

F-/$# XW?^e N?Xe ^?Xe T?Xe

+ _^?Me TO?Ne X[?Te T[?_e

F#'" 1 $*'-,- O\?Te TT?^e X?Oe T?We

+ X^\?Oe T_?^e T\?Ne TM?[e

6-"-1-.E MM?^e T\?^e M?_e M?Me

+ T[[?Me XX?^e T_?Me TW?_e

-̀$1-"-9% M^?\e _?Xe M?Ne T?Xe

+ T^[?_e TW?Xe T_?[e T[?We

6 '-$ ^M?\e T[?We M?We T?Oe

+ TWM?Ne T_?[e TN?Ne TX?Oe

gnh+F#-,+7*"%'+" K?+%&++%#. ,&+" K?+-$$+&-'-+*%+1#".#,'-A#+ 7+'5#+' '-$<

Tabla 5
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Tabla 6

9/22(6()(7Z$/P$

236,/57-*,7(5K

V344Z$

6(.2

V(PP&-&5,&$

*.;Q&'*)$H-(,&

G&d$9-/'$$

*d*-.&.$*7$A27

We,&22('&$.(PP&-&5,&$$

*.;Q&'*)$H-(,&$^,*2&2`

i + ^Oe TTe ^e Xe

+ TNMe T_e T_e TMe

f#% M[e T[e ^e Te

+ TX[e TNe T_e TXe

6 '-$ ^^e TTe ^e Xe

+ TW^e T_e T_e TMe

gnh+F#-,+7*"%'+" K?+%&++%#. ,&+" K?+-$$+&-'-+*%+1#".#,'-A#+ 7+'5#+' '-$<

W57&-H-(2&$2(1&
V344Z$
6(.2

V(PP&-&5,&$*.;Q
&'*)$H-(,&

G&d$9-/'$
*d*-.&.$*7$A27

We,&22('&$.(PP&-&5,&$$
*.;Q&'*)$H-(,&$^,*2&2`

V  &+!#=#"-A# TOe X\e Me We

+ W^e XWe TWe XOe

V/#$+$/!"*.-,' TWe TXe Xe Me

+ O_e XTe TMe TOe

F-,/7-.'/"*,A+. (1+o+%/11 X\e TTe Te [e

+ OXe T\e T[e [e

8$#.'" ,*.+. (1+o+%/11 MNe X[e Xe Me

+ _[e T_e TXe TOe

4 ,%'"/.'* ,+F-,/7+. (1+o+%/11 XWe XXe Me Xe

+ WWe X^e TWe TOe

8&/.-'* ,+o+'"-*,*,A+%#"=*.#% X\e Te TXe [e

+ T[[e Oe MMe [e

H"*,'*,A?+L/&* ?+ *̀%/-$+#@+o+%/11 MXe TMe Te Te

+ _Me XXe _e TTe

G77*.#+-..+o+%/11 __e XTe Te Me

+ M^_e X^e We TOe

F#&*.-$+#@?+-..+o+%/11 WTe XMe Te Xe

+ T_Ne XTe T[e TXe

I-! "-' ";+#@ O[e T_e Te Xe

+ TN[e XXe _e T^e

H/!$*.+&#7#,%#?+%-7#';+#@+o+%/11 \Ne X^e Xe Me

+ T^Me XMe TMe TOe

4$#-,*,A+#@+o+%/11 WOe TOe Te Te

+ TN_e XXe _e Ne

)1 "'%+#@?+%/11+o+-.. \Me TNe Xe Xe

+ TX^e XMe T\e T^e

6  $%+o+A"-$+(-.5 ^[e XMe \e Oe

+ TXXe X^e XTe XMe

F/%*.-$+*,%'"?+A-(#%+o+#&/.+#@ M\e TXe Xe Te

+ _Oe XTe TMe _e

F*,*,A?+&"*$$*,A+(-.5+o+-.. T_e _e Oe Te

+ WNe TNe X^e TXe

m,&/%'"*-$+1" .#%%+(-.5+o+-.. M[e XXe ^e Xe

+ WOe X[e X[e TMe

V-"(?+7*%5?+7 "#%'";+(-.5+o+-.. T_e Ne Oe [e

+ \Xe TMe XMe [e

4 ,%'"/.'* ,?+!/*$&*,A+(-.5+o+-.. TNe XOe Me Me

+ \Me X\e TNe TOe

H K#"+A#,?+&*%'"?+(-.5+o+-.. \Xe XXe Me Me

+ TM[e XMe TWe TOe

F-'+5-,&$*,A?+%' "-A#?+(-.5+-..+o+%/11 ^Te XMe Me Xe

+ T[Oe XXe TWe TMe

)#"=*.#+m,&/%'"+(-.5?+#@+o+%/11 \_e T_e Me ^e

+ TX^e XOe TOe T_e

I*=#+1$-,'p-,*(-$+(-'?+-..+o+%/11 M^e TXe Ne Te

+ W\e TNe XWe T[e

Tabla 7
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H-1#"+(-'+o+1" &/.'% \Oe XXe Te ^e

+ TXTe XWe T[e X[e

F*,#"-$+o+'#:'*$#?+1$-,'+o+-,*(-$+(-' XOe T^e ^e Te

+ NMe T\e T_e We

H5-"(-.#/'*.-$+1" &/.'% T[^e X[e [e Xe

+ MW^e XTe ^e T\e

V/",*'/"#+-,&+V/",*%5*,A% \\e TWe Xe Te

+ T\\e X[e T^e TXe

D (#%'*.+-11$*-,.#%+o+-.. WXe XTe Te Xe

+ T\Xe XMe T[e T^e

G"A-,*P-'* ,%+o+.$/!% TTOe Te TXe [e

+ TTe \e MXe [e

H $*'*.%+-,&+4*=*.+L77-*"%+%#"= TMe Te Ne [e

+ NWe We XNe \e

H/!$*%5#&+H" &/.'% WWe TNe Xe Me

+ T__e XOe TMe TWe

q#K$#";+1" & We < We [e

+ XWe < XWe [e

45#(*.-$+1" & X^e T^e Te Te

+ WXe XMe Ne TXe

d/!!#"+(-' X[e XXe \e \e

+ ^\e XTe XMe XMe

b-AA-A#+e+1#"%+.-"#+1" & ^Oe T_e Te Xe

+ TMMe XMe TTe TMe

k#-$'5.-"#+)#"=*.#% TNe Me _e [e

+ TT^e T[e XNe Oe

V-"(?+7*%5?+7 "#%'";+. ,'"-.'+%#"= XOe Xe We [e

+ T_Me Ne X\e ^e

8,A*,##"*,A+o+"#%#-".5+%#"= WOe _e Me Te

+ T\Oe X[e TWe T[e

H/!$*.+/'*$*'*#%+o+1/!$*.+%#.' "+%#"= MTe T[e Te Te

+ _Te TOe T[e TTe

4 ,%'"/.'* ,+(-*,'#,-,.#+%#"= We [e T[e [e

+ ^\e ^e M[e [e

H#"% ,-$+-,&+D (#%'*.+%#"= X[e _e \e Te

+ NOe TWe XMe T[e

H/!$*.+&#7#,%#?+%-7#';+%#"=*.#% TOe Oe ^e [e

+ \Xe TMe X[e [e

m,&/%'"*-$+4$#-,*,A+%#"= X^e XXe ^e Xe

+ WNe XMe X[e T\e

F*,*,A+-,&+ *$+-,&+A-%+%#"= M[e TXe Oe [e

+ _Te T^e XMe [e

m,&/%'"*-$+1" &+(-,/7+%#"= MWe T[e We Te

+ _Me TWe X\e TXe

6"-,%1 "'?+%' "-A#+o+(-*$+%#"= T^e [e TMe [e

+ ^[e [e MMe [e

6"-=#$?+7  &?+$ &A*,A+o+#,'#"'+%#"= X[e T^e \e Te

+ WMe TWe XXe _e

8&*' "*-$?+A"-15*.+o+7*,#+-"'+&#%*A, X\e _e Oe Xe

+ NTe TNe XMe T\e

V*,-,.*-$+o+*,%/"-,.#+%#"= M[e Ne Oe Xe

+ _Oe TNe X^e TMe

8,=*" ,(#,'-$+%#"= X[e T\e T[e Te

+ O_e XOe M[e TTe

b/%*,#%%?+(-,-A?+1" 77+o+-&(*,+%#"= XMe Me T[e Te

+ _\e T[e M[e We

D*%'"*!?+. ,&*'+%;%'#(%?+#@+o+. (1 MWe X[e Me Me

+ TXTe XXe TOe TNe

8$#.'"*.+%;%'#(%?+$*A5'+-..+o+%/11 M_e X^e Xe ^e

+ _Xe XWe TXe T_e

m6+!" -&.-%'+o+'#$#. (/,*.-'* , ^We TNe Te Te

+ T^Xe X[e TTe TTe

#̀5*.$#%?+-..?+. (1 X_e T[e Xe Te

+ TT^e TNe T^e Ne

6 '-$ ^^e TTe ^e Xe
+ Xe T_e T_e TMe

gnh+F#-,+7*"%'+" K?+%&++%#. ,&+" K?+-$$+&-'-+*%+1#".#,'-A#+ 7+'5#+' '-$<
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II.3. Regresiones de colusión

II.3.1. El modelo 
8B#./'-( %+ %*#'#+ . ,B/,' %+ &#+ "#A"#%* ,#%+ &#+ =-"*-!$#%+ &#1#,&*#,'#%+
,/.$#-"#%+gl+r+T?+X?+s?+Wh3

4 $$+lp*+r+!l+t+"+Bpl+u+Bp*+t+#+lp*

D ,&#+$-+.*(%*<!"$/")"&/%"&'"$"#1"#%#,'-+$-+. $/%*0,+-+'"-=>%+&#3

J+ 4 $$+Tp*+L&B/&*.-&-+-$+1"*(#"+ 7#"#,'#+g[?Th

J+ 4 $$+Xp*+a-,-& "#%+"#1#'*& %+g.-,'*&-&+&#+$*.*'-.* ,#%+-&B/&*.-C
&-%+1 "+$-+(*%(-+/,*&-&+&#+. (1"-%h

J+ 4 $$+ Mp*+G7#"'-%+ 7-$%-%+ g.-,'*&-&+&#+ 7#"'-%+(-; "#%+ + *A/-$#%+X+
=#.#%+#$+1"#.* +-&B/&*.-& h

J+ 4 $$+^p*+D*%' "%* ,#%+&#+1"#.* ?+1"#.* %+-&B/&*.-& %+#:.#%*=-(#,C
'#+-$' %+g. ( +1 ".#,'-B#+&#$+1"#.* +#%'*(-& h

J+ 4 $$+\p*+D*%' "%* ,#%+&#+1"#.* ?+1"#.* %+-&B/&*.-& %+#:.#%*=-(#,C
'#+-$' %+g./-,& +4 $$+^p*+#%+(-; "+ +*A/-$+-+\[e<h

J+ 4 $$+Op*+H"*(#"+. (1 ,#,'#+1"*,.*1-$_+gGCDh

J+ 4 $$+Wp*+)#A/,& +. (1 ,#,'#+1"*,.*1-$+gGCGh

I-%+.*(%*<!"+$%&/")"&/%"&'"+$%#+&#%."*!#,+-+. ,'*,/-.*0,+gB+r+T?+s+N[h3

J+ uT+)/!. ,'"-'-.*0,+g[?Th

J+ uX+V#.5-+&#+1/!$*.-.*0,+g"#A*%'" %h

J+ uM+4-,'*&-&+&#+ 7#"'-%

J+ u^+4-,'*&-&+&#+1" =##& "#%+-&B/&*.-& %

J+ u\+L&B/&*.-.* ,#%+(2$'*1$#%+g[?Th

J+ uO+F ,' +' '-$+&#+$-+$*.*'-.*0,

J+ uW+H#@/#S-+#(1"#%-+g[?Th

J+ uN+F#&*-,-+#(1"#%-

J+ u_+a"-,+#(1"#%-

J+ uT[+D9-%+&#+&#.*%*0,

J+ uTT+8:.#% +&#+ 7#"'-%+gT+%*+#$+,2(#" +&#+ 7#"'-+v+r+_?+[h

J+ uTX+4-,'*&-&+&#+/,*&-&#%+&#+. (1"-%+&#$+ "A-,*%( +. (1"-& "+
g.#,'"-$*P-.*0,h

J+ uTMCXO+ -̀"*-!$#%+7*.'*.*-%+A# A"E7*.-%+"#A* ,-$#%

Q! S"*#60(&0! /#'#! 0*! )#%"! 0(! _$0! -()*$-6"%! *#! )*#%-B-)#)-1(! +0! /'"+$)&"%! <! %0'.-)-"%?! A*! /'-60'!
)"6/"(0(&0!/'-()-/#*!0%&#'`#!'0*#)-"(#+"!)"(!*#!)"*$%-1(!0(&'0!$(!/'".00+"'!<!$(!)"6/'#+"'!Uab:V9!
6-0(&'#%!_$0!0*!%08$(+"!%0'`#!)"*$%-1(!0(&'0!/'".00+"'0%!UabaV?!S-(!065#'8"9!0%&#!+-%&-()-1(!("!
0%&c!&"&#*60(&0!)*#'#?!,#!-(&0'/'0&#)-1(!%0'c!B-(#()-#+#!/"%&0'-"'60(&0?
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J+ uXW+6-(-S +&#+$-+$*.*'-.*0,+gT+%*+#%'E+&#,'" +&#$+"-,A +T[[C
T[[[+U6FT[h

J+ uXN+6-(-S +&#+$-+$*.*'-.*0,+gT+%*+vT[[[+U6Fh

J+ uM[CN^+4$-%*7*.-.*0,+&#+1" &/.' + +%#"=*.* +g\\+Ui+,*=#$+Th

8B#./'-( %+/,-+%#"*#+&#+"#A"#%* ,#%+&#+7 "(-+"#&/.*&-TTQ+&*.5-%+"#A"#C
%* ,#%+% ,+&#1#,&*#,'#%+&#+$-%+.-"-.'#"9%'*.-%+&#+$-+=-"*-!$#+&#1#,&*#,'#<+
)*+$-+=-"*-!$#+, +#%+!*,-"*-?+%*(1$#(#,'#+#B#./'-( %+"#A"#%* ,#%+F4G+
-$+"#. 1*$-"+' & %+$ %+&-' %+&*%1 ,*!$#%<+H "+#$+. ,'"-"* ?+%*+$-+=-"*-!$#+#%+
!*,-"*-?+#B#./'-( %+H" !*'+;+I A*'+1-"-+. (1-"-"+.0( +-(! %+( &#$ %+
.-$P-,+. ,+$ %+&-' %<

8%'#+'*1 +&#+(#' & $ A9-+#%'E+#,+$9,#-+. ,+$-+$*'#"-'/"-+(E%+"#.*#,'#TX<+
I-+(-; "9-+&#+$ %+( &#$ %+% ,+!-%'-,'#+,/#= %+;+!/%.-,+&#'#.'-"+1-C
'" ,#%+%/'*$#%+#,+$ %+&-' %<+i/#%'" +.-% +#%+%*(*$-"Q+%*,+#(!-"A ?+,/#%'"-+
&#7*,*.*0,+&#+. $/%*0,+#%+/,+1 . +&*7#"#,'#<+D#7*,*( %+Y=-"*-!$#%+&#1#,C
&*#,'#%Z+. ( +1 %*!*$*&-&#%+&#+. $/%*0,?+-$+"#. , .#"+#$+5#.5 +&#+@/#+
$-+A"-,+(-; "9-+&#$+'*#(1 +$-+. $/%*0,+, +1/#&#+ !%#"=-"%#+ +'*#,#+/,+
*(1 "'-,'#+. (1 ,#,'#+*,=*%*!$#<+G'"-+&*7#"#,.*-+#%+#$+%/B#' +&#+,/#%'" +
-,E$*%*%3+#,+=#P+&#+'"-!-B-"+. ,+$-%+ 7#"'-%+. ( +&-' %+-'0(*. %+*,&*=*C
&/-$#%?+/'*$*P-( %+#$+1" .#% +&#+$*.*'-.*0,+;+%/%+.-"-.'#"9%'*.-%<+H "+#% +
/'*$*P-( %+#$+#%'E,&-"+F4G?+H" !*'+;+I A*'+#,+&-' %+&#+. "'#+'"-,%=#"%-$?+
1#" +&#+ ' &-%+(-,#"-%+. ,'" $-( %+1 "+ '#,&#,.*-%+&#+ '*#(1 +. ,+ $-+
=-"*-!$#+*,&#1#,&*#,'#$C"12*$/"$)-<!%1*1%E&<+I-+%*A/*#,'#+'-!$-+"#%/(#+#$+
1"*(#"+. ,B/,' +&#+"#A"#%* ,#%<

I-+1"*(#"-+;+%#A/,&-+. $/(,-+&#+#%'#+. ,B/,' +&#+"#A"#%* ,#%+*,.$/;#+
/,+( &#$ +#,+@/#+#$+1-'"0,+&#+. $/%*0,+#%'E+"#$-.* ,-& +. ,+#$+5#.5 +
&#+@/#+2*?$&-".,+$)(,.""/,("+$A-"$2*&$+%/,$*/=-/%1*/,+$"&$!*$)(%:"(*$,),(;
'-&%/*/$"&$A-"$%&7("+*&$-&*$,C"('*<+I-+=-"*-!$#+&#1#,&*#,'#+#%+!*,-"*-?+;+
#B#./'-( %+/,+( &#$ +H" !*'+;+I A*'+1-"-+#%'#+. ,B/,' +&#+"#A"#%* ,#%<+
I-+'#".#"-+. $/(,-+ 7"#.#+/,-+#%'*(-.*0,+&#+$-+. $/%*0,+./-,& +5-;$
7*&*/,("+$(")"'%/,+3+$-+=-"*-!$#+' (-+#$+=-$ "+&#+$-+.-,'*&-&+&#+1" .#% %+
-&B/&*.-& %+-$+(*%( +1" =##& "+1 "+/,-+/,*&-&+&#+. (1"-+#%1#.97*.-<+
I-+./-"'-+. $/(,-+"#1"#%#,'-+$-%$,C"('*+$C*!+*+<+8,+#%'#+.-% ?+$-+=-"*-C
!$#+. ,%*&#"-+#$+=-$ "+&#+$-+.-,'*&-&+&#+ 7#"'-%+@/#+% ,+(E%+&#$+& !$#+
&#$+1"#.* +-&B/&*.-& +R% $ +1-"-+#$+.-% +&#+1" .#% %+-&B/&*.-& %+-+/,+
% $ +1" =##& "R<+I-+@/*,'-+. $/(,-+"#1"#%#,'-+$-+"#A"#%*0,+./-,& +$-+

@F!S0!&'#&#!+0!*#!D(-+#+!R'-5$&#'-#!20(%$#*9!)"(!$(!.#*"'!#/'"\-6#+"!+0!DSd!dGZ!#!+-)-065'0!+0!CFF[?
@@!3"+'`#6"%! =#50'! 0%&-6#+"! $(!6"+0*"! 0%&'$)&$'#*?! A%&"! '0%"*.0'`#! /'08$(&#%! '0*#)-"(#+#%! )"(! 0*!

)#'c)&0'!1/&-6"!+0!*"%!/'0)-"%!+0!'0%0'.#!"!*"%!/'0)-"%!-(B*#+"%!-6/$0%&"%!/"'!*"%!"B0'0(&0%?!:0e#6"%!
0%&0!&-/"!+0!0%&-6#)-1(!/#'#! -(.0%&-8#)-"(0%!B$&$'#%!/"'!+"%!'#f"(0%!/'-()-/#*0%X!/'-60'"9!($0%&'"!
#(c*-%-%! %0! )0(&'#! 0\)*$%-.#60(&0! 0(! 0*! #%/0)&"! +0! *#! )"*$%-1(g! %08$(+"9! *#! (#&$'#*0f#! +0! )"'&0!
&'#(%.0'%#*!+0!($0%&'"%!+#&"%!<!*#!)"6/*0e-+#+!+0*!0(&"'("!+0!*#!80(0'#)-1(!+0!+#&"%!%$8-0'0(!0.-&#'!
$(!0(B"_$0!0%&'$)&$'#*!)"6/*0e"?

@C!;"6"!0(!7):)+-9!3#&'-)I!<!J#''0&!20,,'+2?! K:0&0)&-(8!)"**$%-"(! -(!/'")$'060(&!#$)&-"(%L9!CFFC9!
0(&'0!"&'"%?



JU
A

N
 F

R
A

N
C

IS
C

O
 M

A
R

T
ÍN

E
Z

 S
. /

 D
A

V
ID

 E
S

C
O

B
A

R
 /

 C
L

A
U

D
IO

 L
O

Y
O

L
A

SOBRE LOS 
DETERMINANTES 
DE LA COLUSIÓN 
EN LAS COMPRAS 
PÚBLICAS: EL CASO 
DE CHILE

THE DETERMINANTS 
OF COLLUSION  
IN PUBLIC  
PROCUREMENT:  
THE CASE OF CHILE

M__

OO

Derecho PUCP,  N° 66, 2011 / ISSN 0251-3420

Ta
b

la
 8

 
$

^A
`

^D
`

^?
`

^B
`

^M
`

^=
`

^C
`

^<
`

^E
`

$
*7
A
27
f
H
-/

*7
A
27
f
)/
K(

-&
H
&*
7&
.
f

.
3
4
4
Z6
(

.
(P
Pf
/
)2

&.
(P
Pf
H
-/

&.
(P
Pf
)/
K

8
_8

8
_V

)
/
!
. 
,
'"
-'
-.
*0
,
+g
[
?T
h

[
<[
[
T

[
<[
O
M

T
?W
_
[

[
<[
T
[

C[
<[
T
X

C[
<[
[
X

C[
<T
W
[

[
<[
\
^

C[
<[
M
W

+
g[
<N
O
h

gT
<T
[
h

gX
<_
\
hn
n
n

g[
<\
_
h

gT
<^
[
h

g[
<_
O
h

g[
<_
\
h

gT
<^
T
h

gT
<[
T
h

V
#.
5
-+
&
#+
1
/
!
$*
.-
.*
0
,
+g
w
+&
#+
$ 
A%
h

C[
<X
X
^

CT
T
?_
W
[

\
X
?X
T
O

X
?N
\
_

C[
<O
M
N

C[
<T
\
O

CT
T
?W
T
^

C[
<^
N
_

T
?N
M
T

+
gW
<M
O
hn
n
n

gW
<^
N
hn
n
n

gM
<X
M
hn
n
n

gO
<O
^
hn
n
n

gX
<\
\
hn
n

gX
<^
^
hn
n

gX
<M
O
hn
n

g[
<^
\
h

gT
<W
^
hn

4
-,

'*
&
-&
+&
#+
 
7#
"'
-%

C[
<[
[
T

C[
<[
W
W

C[
<^
X
O

[
<[
M
X

[
<[
[
T

C[
<[
[
[

C[
<[
T
T

[
<[
T
\

[
<[
M
[

+
gO
<W
N
hn
n
n

gW
<T
X
hn
n
n

gW
<T
^
hn
n
n

gT
_
<W
_
hn
n
n

g[
<\
T
h

g[
<\
T
h

g[
<^
\
h

gX
<^
T
hn
n

g\
<[
N
hn
n
n

4
-,

'*
&
-&
+&
#+
1
" 
=
##
&
 
"#
%+
-&
B/
&
*.
-&
 
%

[
<[
[
T

[
<[
O
O

T
?M
^
T

C[
<[
X
W

C[
<[
[
T

C[
<[
[
M

C[
<X
M
[

C[
<[
^
_

C[
<[
N
T

+
gM
<O
^
hn
n
n

g^
<X
[
hn
n
n

gT
[
<_
X
hn
n
n

gN
<T
\
hn
n
n

g[
<[
^
h

g[
<O
_
h

g[
<O
N
h

gX
<[
N
hn
n

gM
<O
T
hn
n
n

L
&
B/
&
*.
-.
* 
,
#%
+(

2
$'
*1
$#
%+
g[
?T
h

C[
<[
[
^

C[
<X
T
\
T

[
<O
M
[

C[
<X
_
_

+
+

+
[
<X
_
W

C[
<T
_
W

+
gM
<X
W
hn
n
n

gX
<_
^
hn
n
n

gT
O
<M
[
hn
n
n

+
+

+
gT
W
<[
W
hn
n
n

g^
<T
^
hn
n
n

gX
<N
O
hn
n
n

F
 
,
' 
+'
 
'-
$+
$*
.*
'-
.*
0
,
+g
$ 
A%
h

[
<[
[
T

[
<[
O
N

C[
<T
M
X

C[
<T
\
\

[
<[
[
[

[
<[
[
^

[
<M
[
O

C[
<[
M
M

C[
<T
[
O

+
g^
<^
X
hn
n
n

gM
<N
\
hn
n
n

g[
<N
T
h

gM
\
<T
W
hn
n
n

g[
<[
O
h

g^
<\
_
hn
n
n

g^
<O
M
hn
n
n

gX
<T
W
hn
n

gW
<X
O
hn
n
n

H
#@
/
#S
-+
#(

1
"#
%-
+g
[
?T
h

C[
<[
T
\

C[
<W
_
T

T
?_
^
T

C[
<[
T
W

[
<[
X
M

[
<[
[
M

[
<X
X
[

[
<T
N
_

C[
<[
M
O

+
gX
N
<W
N
hn
n
n

gX
W
<[
^
hn
n
n

gO
<O
M
hn
n
n

gX
<T
N
hn
n

g\
<\
_
hn
n
n

gX
<^
T
hn
n

gX
<\
\
hn
n

gT
[
<[
^
hn
n
n

gX
<[
T
hn
n

F
#&
*-
,
-+
#(

1
"#
%-
+g
[
?T
h

C[
<[
T
X

C[
<O
_
^

X
?M
M
O

C[
<[
X
T

[
<[
X
M

[
<[
[
T

[
<[
_
O

[
<T
O
M

C[
<[
M
^

+
gX
M
<X
N
hn
n
n

gX
[
<W
\
hn
n
n

g_
<O
T
hn
n
n

gM
<X
[
hn
n
n

g\
<N
N
hn
n
n

gT
<T
\
h

gT
<X
O
h

g_
<M
T
hn
n
n

gX
<[
[
hn
n

a
"-
,
+#
(
1
"#
%-
+g
[
?T
h

C[
<[
T
\

C[
<_
^
M
T

[
<T
_
O

C[
<[
X
[

[
<[
T
N

[
<[
[
T

[
<T
T
_

[
<T
_
_

C[
<[
W
N

+
gX
W
<N
[
hn
n
n

gX
X
<N
X
hn
n
n

gO
O
<[
M
hn
n
n

g^
<W
M
hn
n
n

gW
<M
X
hn
n
n

gX
<X
_
hn
n

gX
<^
_
hn
n

gT
N
<T
M
hn
n
n

gW
<^
[
hn
n
n

D
9-
%+
&
#+
&
#.
*%
*0
,

[
<[
[
[

[
<[
[
M

C[
<\
O
W

[
<[
[
O

[
<[
[
T

[
<[
[
[

[
<[
T
T

[
<[
[
\

[
<[
[
O

+
g[
<O
_
h

g[
<\
M
h

gT
T
<_
O
hn
n
n

g^
<W
W
hn
n
n

gT
<T
^
h

g[
<W
O
h

g[
<_
X
h

gT
<W
^
hn

gT
<_
W
hn
n

8
:.
#%
 
+&
#+
 
7#
"'
-%
+g
T
+%
*+
$-
+.
-,

'*
&
-&
+&
#+
 
7#
"'
-%
+v

_
h

C[
<[
[
X

C[
<[
^
[

X
?_
\
T

[
<^
T
T

[
<[
[
^

C[
<[
[
[

C[
<[
^
X

[
<[
[
\

[
<[
^
_

+
gT
<[
N
h

g[
<M
\
h

gM
<W
[
hn
n
n

gT
_
<X
\
hn
n
n

g[
<X
X
h

g[
<T
X
h

g[
<T
^
h

g[
<[
W
h

g[
<O
_
h



JU
A

N
 F

R
A

N
C

IS
C

O
 M

A
R

T
ÍN

E
Z

 S
. /

 D
A

V
ID

 E
S

C
O

B
A

R
 /

 C
L

A
U

D
IO

 L
O

Y
O

L
A

^[[

Derecho PUCP,  N° 66, 2011 / ISSN 0251-3420

$
^A
`

^D
`

^?
`

^B
`

^M
`

^=
`

^C
`

^<
`

^E
`

$
*7
A
27
f
H
-/

*7
A
27
f
)/
K(

-&
H
&*
7&
.
f

.
3
4
4
Z6
(

.
(P
Pf
/
)2

&.
(P
Pf
H
-/

&.
(P
Pf
)/
K

8
_8

8
_V

4
-,

'*
&
-&
+&
#+
/
,
*&
-&
#%
+&
#+
. 
(
1
"-
+&
#$
+ 
"A
-,

*%
(
 

C[
<[
[
[

C[
<[
[
X

C[
<[
W
[

C[
<[
[
T

[
<[
[
[

[
<[
[
[

[
<[
[
M

[
<[
[
T

C[
<[
[
[

+
g^
<T
\
hn
n
n

g^
<\
W
hn
n
n

gT
N
<T
M
hn
n
n

gO
<N
O
hn
n
n

gO
<\
M
hn
n
n

gX
<W
^
hn
n
n

gX
<N
^
hn
n
n

gM
<^
T
hn
n
n

g[
<X
W
h

6
-"
-1
-.
E+
g[
?T
h

[
<[
[
T

[
<[
O
^

O
?^
T
W

[
<[
[
X

C[
<[
X
N

C[
<[
[
W

C[
<W
\
W

C[
<[
X
\

[
<X
X
[

+
g[
<M
[
h

g[
<X
O
h

gX
<N
M
hn
n
n

g[
<[
^
h

g[
<_
T
h

gT
<^
O
h

gT
<^
W
h

g[
<T
N
h

gT
<O
\
hn

L
,
' 
7-
A-
%'
-+
+g
[
?T
h

[
<[
T
M

[
<\
X
N

X
?^
M
[

C[
<[
^
O

C[
<[
^
N

C[
<[
T
T

CT
?\
\
_

C[
<X
^
^

[
<[
T
W

+
gX
<X
_
hn
n

gX
<M
T
hn
n

gT
<[
_
h

g[
<W
O
h

gT
<O
^
h

gX
<N
M
hn
n
n

gX
<W
\
hn
n
n

gT
<W
_
hn

g[
<T
M
h

L
'-
.-
(
-+
+g
[
?T
h

[
<[
[
^

[
<X
M
O

T
?O
M
M

[
<[
T
_

C[
<[
O
X

C[
<[
T
T

CT
?\
O
O

C[
<X
T
X

[
<[
X
T

+
g[
<W
O
h

g[
<_
W
h

g[
<W
[
h

g[
<M
T
h

gX
<[
T
hn
n

gX
<^
O
hn
n

gX
<M
T
hn
n

gT
<\
T
h

g[
<T
\
h

4
 
@
/
*(

!
 
++
g[
?T
h

[
<[
T
_

[
<W
[
O

C[
<X
_
X

C[
<[
T
M

C[
<[
N
_

C[
<[
T
T

CT
?N
X
T

C[
<M
O
_

[
<[
W
N

+
gM
<T
O
hn
n
n

gM
<T
[
hn
n
n

g[
<T
X
h

g[
<X
T
h

gX
<W
N
hn
n
n

gX
<^
W
hn
n

gX
<M
[
hn
n

gX
<\
[
hn
n

g[
<\
\
h

-̀$
1
-"
-9
% 
++
g[
?T
h

[
<[
[
\

[
<X
W
T

T
T
?T
[
T

C[
<[
[
X

C[
<[
\
X

C[
<[
T
T

CT
?T
O
[

C[
<[
O
T

C[
<[
M
T

+
gT
<T
_
h

gT
<X
N
h

g\
<O
^
hn
n
n

g[
<[
^
h

gX
<[
\
hn
n

gX
<N
W
hn
n
n

gX
<N
^
hn
n
n

g[
<\
M
h

g[
<X
N
h

F
#'
" 
1
 
$*
'-
,
-+
+g
[
?T
h

[
<[
[
M

[
<T
N
M

T
N
?O
X
O

[
<T
\
N

C[
<[
^
X

C[
<[
T
T

C[
<_
[
\

C[
<T
[
M

C[
<[
[
O

+
g[
<_
[
h

g[
<_
[
h

g_
<_
[
hn
n
n

gM
<T
M
hn
n
n

gT
<W
O
hn

gX
<^
X
hn
n

gX
<^
N
hn
n

g[
<_
^
h

g[
<[
\
h

G
ck

*A
A*
,
%+
+g
[
?T
h

[
<[
[
_

[
<M
W
O

CX
?^
[
N

[
<[
T
M

C[
<[
_
M

C[
<[
T
X

CT
?W
X
N

C[
<T
_
N

[
<T
\
W

+
gT
<N
X
hn

gT
<W
X
hn

gT
<T
M
h

g[
<X
^
h

gM
<M
_
hn
n
n

gM
<T
_
hn
n
n

gM
<[
^
hn
n
n

gT
<\
W
h

gT
<X
_
h

F
-/
$#
++
g[
?T
h

[
<[
T
X

[
<\
T
O

X
?X
\
X

C[
<T
M
\

C[
<[
\
_

C[
<[
T
[

CT
?T
T
^

C[
<T
\
[

C[
<[
[
\

+
gX
<M
W
hn
n

gX
<M
O
hn
n

gT
<[
W
h

gX
<^
[
hn
n

gX
<T
M
hn
n

gX
<M
T
hn
n

gX
<X
M
hn
n

gT
<T
N
h

g[
<[
^
h

b
9 
Cb
9 
++
g[
?T
h

[
<[
[
^

[
<T
_
_

O
?[
W
M

C[
<[
W
_

C[
<[
T
_

C[
<[
[
_

C[
<N
O
[

C[
<T
T
\

C[
<[
[
X

+
g[
<_
[
h

g[
<_
\
h

gM
<T
T
hn
n
n

gT
<\
T
h

g[
<W
^
h

gX
<X
\
hn
n

gX
<X
[
hn
n

g[
<_
_
h

g[
<[
X
h

L
"-
/
.-
,
9-
++
g[
?T
h

[
<[
[
\

[
<X
\
X

C[
<[
M
^

C[
<[
\
M

C[
<[
[
X

C[
<[
[
T

C[
<[
M
O

C[
<[
^
M

[
<[
_
^

+
gT
<T
N
h

gT
<T
O
h

g[
<[
X
h

g[
<_
O
h

g[
<[
_
h

g[
<T
_
h

g[
<T
[
h

g[
<M
W
h

g[
<N
^
h



JU
A

N
 F

R
A

N
C

IS
C

O
 M

A
R

T
ÍN

E
Z

 S
. /

 D
A

V
ID

 E
S

C
O

B
A

R
 /

 C
L

A
U

D
IO

 L
O

Y
O

L
A

SOBRE LOS 
DETERMINANTES 
DE LA COLUSIÓN 
EN LAS COMPRAS 
PÚBLICAS: EL CASO 
DE CHILE

THE DETERMINANTS 
OF COLLUSION  
IN PUBLIC  
PROCUREMENT:  
THE CASE OF CHILE

^[T

OO

Derecho PUCP,  N° 66, 2011 / ISSN 0251-3420

$
^A
`

^D
`

^?
`

^B
`

^M
`

^=
`

^C
`

^<
`

^E
`

$
*7
A
27
f
H
-/

*7
A
27
f
)/
K(

-&
H
&*
7&
.
f

.
3
4
4
Z6
(

.
(P
Pf
/
)2

&.
(P
Pf
H
-/

&.
(P
Pf
)/
K

8
_8

8
_V

I
 
%+
d
9 
%+
+g
[
?T
h

[
<[
T
^

[
<\
M
^

CO
?O
T
[

C[
<[
N
[

C[
<[
N
^

+
+

C[
<M
W
[

C[
<[
M
_

+
gX
<X
O
hn
n

gX
<T
N
hn
n

gX
<O
M
hn
n
n

gT
<X
[
h

gX
<T
X
hn
n

+
+

gT
<_
_
hn
n

g[
<X
X
h

I
 
%+
I
-A
 
%+
+g
[
?T
h

[
<[
T
^

[
<\
\
_

C\
?O
_
\

C[
<[
[
W

C[
<[
\
^

C[
<[
[
_

C[
<_
X
N

C[
<T
T
W

[
<T
\
\

+
gX
<W
^
hn
n
n

gX
<O
\
hn
n
n

gX
<N
[
hn
n
n

g[
<T
M
h

gX
<[
T
hn
n

gX
<T
^
hn
n

gX
<[
W
hn
n

g[
<_
\
h

gT
<M
X
h

F
-A
-$
$-
,
#%
++
g[
?T
h

[
<[
[
_

[
<M
N
\

[
<N
W
T

[
<[
[
O

C[
<[
N
X

C[
<[
T
[

CT
?M
O
\

C[
<X
M
X

C[
<T
[
N

+
gT
<O
W
hn

gT
<\
N
h

g[
<M
W
h

g[
<[
_
h

gX
<\
M
hn
n

gX
<M
X
hn
n

gX
<X
M
hn
n

gT
<O
T
h

g[
<W
N
h

L
;%
>,
++
g[
?T
h

[
<[
T
M

[
<\
\
X

C^
?_
_
W

C[
<[
N
[

C[
<[
[
N

C[
<[
[
W

C[
<\
_
_

C[
<T
N
T

[
<[
[
\

+
gX
<^
[
hn
n

gX
<^
X
hn
n

gX
<T
\
hn
n

gT
<X
N
h

g[
<X
O
h

gT
<M
_
h

gT
<X
W
h

gT
<M
\
h

g[
<[
^
h

6
-(

-S
 
+&
#+
$*
.*
'-
.*
0
,
+g
T
+%
*+
#%
+#
,
'"
#+
T
[
[
CT
[
[
[
+U
6
F
h

[
<[
[
M

[
<T
M
_

CW
?X
N
M

[
<T
W

O
C[
<[
M
_

C[
<[
T
_

CT
?M
^
X

C[
<T
M
X

[
<[
^
[

+
gX
<O
X
hn
n
n

gX
<X
\
hn
n

gT
T
<O
^
hn
n
n

gT
[
<^
N
hn
n
n

gM
<W
^
hn
n
n

gO
<M
O
hn
n
n

gO
<^
M
hn
n
n

gX
<W
W
hn
n
n

g[
<N
W
h

6
-(

-S
 
+&
#+
$*
.*
'-
.*
0
,
+g
T
+%
*+
v
+T
[
[
[
+U
6
F
h

[
<[
[
X

[
<T
[
\

CO
?T
N
O

[
<X
_
_

C[
<[
M
_

C[
<[
T
^

CX
?T
[
^

C[
<T
^
M

[
<X
O
T

+
gT
<[
O
h

g[
<N
O
h

g\
<X
X
hn
n
n

g_
<^
T
hn
n
n

gT
<N
W
hn

g\
<[
^
hn
n
n

g\
<[
O
hn
n
n

gT
<^
_
h

gX
<N
M
hn
n
n

4
 
#7
*.
*#
,
'#
+&
#+
=
-"
*-
.*
0
,
+g
 
7#
"'
-%
+%
'&
#=
p(

#&
*-
h

[
<[
[
^

[
<X
M
X

X
?X
^
_

[
<\
O
[

[
<[
X
N

[
<[
[
O

[
<^
T
O

[
<M
M
\

[
<\
N
\

+
g\
<[
_
hn
n
n

g\
<T
M
hn
n
n

g^
<O
X
hn
n
n

g^
X
<_
\
hn
n
n

gM
<[
\
hn
n
n

gX
<_
T
hn
n
n

gX
<N
[
hn
n
n

gN
<X
\
hn
n
n

gT
\
<[
X
hn
n
n

4
 
,
%'
-,

'#
+

T
T
M
<W
O
N

C^
_
_
<O
W
^

CX
O
<O
_
N

O
<M
M
N

+
T
[
N
<O
W
X

^
<\
M
[

CT
W
<T
O
N

+
+

gW
<X
_
hn
n
n

gM
<T
W
hn
n
n

gO
<M
O
hn
n
n

gX
<O
[
hn
n
n

+
gX
<X
\
hn
n

g[
<^
X
h

gT
<O
N
hn

G
!
%#
"=
-.
* 
,
#%

O
M
\
N
O

O
M
\
N
O

O
M
T
_
\

O
M
\
N
O

M
X
O
T

T
\
^
\
\

T
\
^
\
\

M
\
_
[

M
\
_
[

d
C.
/
-&
"-
&
 

+
+

[
<T
M

[
<T
T

[
<[
N

+
+

[
<T
W

[
<T
\



JU
A

N
 F

R
A

N
C

IS
C

O
 M

A
R

T
ÍN

E
Z

 S
. /

 D
A

V
ID

 E
S

C
O

B
A

R
 /

 C
L

A
U

D
IO

 L
O

Y
O

L
A

^[X

Derecho PUCP,  N° 66, 2011 / ISSN 0251-3420

=-"*-!$#+&#1#,&*#,'#+#%+$-$/%C"("&1%*$"&'("$"!$)("1%,$*/=-/%1*/,$?$"!$)("1%,$
"+'%:*/,?+. ( +/,+1 ".#,'-B#+&#$+1"#.* +#%'*(-& +&#$+!*#,+ +%#"=*.* <+I-+
%#:'-+. $/(,-+(*&#+$-+. $/%*0,+. ( +$-+"#1"+%.*$/%C"("&1%*$"&'("$"!$)("1%,$
"+'%:*/,$?$"!$)("1%,$*/=-/%1*/,Q+$-+=-"*-!$#+#%'-!$#.#+/,+=-$ "+&#+YTZ+%*+$-+
&*7#"#,.*-+&#$+1 ".#,'-B#+&#+$-+@/*,'-+. $/(,-+#%+(-; "+-+/,+\[e+&#+
$ +#%'*(-& <

F/.5 %+&#+ $ %+ "#%/$'-& %+ #%'E,+!-%'-,'#%+ "#$-.* ,-& %+ -+ $-+ *,'/*.*0,+
#. ,0(*.-Q+, + !%'-,'#?+-$A/, %+"#@/*#"#,+/,-+%#A/,&-+. ,%*&#"-.*0,?+
1"*,.*1-$(#,'#+1 "+#$+#7#.' +&#+$-%+(2$'*1$#%+=-"*-!$#%+%*(/$'E,#-%<

II.3.2. Resultados de columnas 
I %+. #7*.*#,'#%+&#+ $-+1"*(#"-+;+ %#A/,&-+. $/(,-+g-+Tx+H" !*'+;+I C
A*'h+*(1$*.-,+@/#+#%'#+'*1 +&#+7#,0(#, +&#+. $/%*0,+#%+&#."#.*#,'#+#,+
#$+'*#(1 <+L%*(*%( ?+*(1$*.-,+@/#+$-%+#(1"#%-%+(E%+1#@/#S-%+'*#,#,+
(E%+1" !-!*$*&-&#%+&#+#%'-"+-% .*-&-%+-+$-+. $/%*0,+#,'"#+1" =##& "+;+
. (1"-& "+gGCDh<+4$-"-(#,'#+R;+. ,%*%'#,'#(#,'#+. ,+ $-+ $*'#"-'/C
"-R?+(*#,'"-%+(E%+ 7#"'-%+"#.*!-+/,-+$*.*'-.*0,?+'*#,#+(#, %+1" !-!*C
$*&-&#%+&#+1"#%#,'-"+. $/%*0,Q+%*,+#(!-"A ?+(*#,'"-%+(E%+1" =##& "#%+
% ,+-&B/&*.-& %?+(-; "#%+% ,+$-%+1 %*!*$*&-&#%+&#+. $/%*0,<+8%' +%#+&#!#+
-+/,+5#.5 +. , .*& 3+#%+(E%+7E.*$+@/#+#:*%'-,+-./#"& %+ ./$' %+./-,& +
#$+/,*=#"% +&#+1" =##& "#%+-% .*-& %+-+/,-+$*.*'-.*0,+#%+(-; "?+;-+@/#+
#:*%'#,+(#, %+1" !-!*$*&-&#%+&#+&#'#.'-"+#$+*$9.*' <+8$+(*%( +-"A/(#,C
' + 7/,.* ,-+1-"-+#$+ #%@/#(-+&#+-&B/&*.-.* ,#%+(2$'*1$#%3+ %*+1"#%#,'-+
-&B/&*.-.* ,#%+ (2$'*1$#%?+ #,' ,.#%+ $-%+ 1 %*!*$*&-&#%+ &#+ . $/%*0,+ % ,+
(#, "#%<+L&#(E%?+$-%+"#A* ,#%+(E%+1"#&*%1/#%'-%+-+#%'#+7#,0(#, +% ,+
-@/#$$-%+@/#+#%'E,+/!*.-&-%+#,+E"#-%+A# A"E7*.-%+"#( '-%<

I-+'#".#"-+. $/(,-+#:-(*,-+$-+#:*%'#,.*-+&#+. $/%*0,+& ,&#+#$+1" =##C
& "+#%+-&B/&*.-& +"#1#'*&-(#,'#+1 "+$-+(*%(-+/,*&-&+&#+. (1"-%<+8%' +
1/#&#+#%'-"+"#$-.* ,-& +. ,+-(! %+'*1 %+&#+. $/%*0,3+#,'"#+1" =##& C
"#%?+ +#,'"#+1" =##& "+;+. (1"-& "<+)*,+#(!-"A ?+&-& +,/#%'" +-,E$*%*%+
-,'#"* "+&#+$ %+. (1 ,#,'#%+1"*,.*1-$#%?+#%' +1" !-!$#(#,'#+'*#,#+@/#+
=#"+(E%+. ,+$-+. $/%*0,+gGCGh<+i +#%+% "1"#%-+@/#+#%'-+=-"*-!$#+#%'>+
=*,./$-&-+-+$-+ 1.*0,+&#+%/!. ,'"-'-"+#$+!*#,+ +%#"=*.* ?+;+-$+#%@/#(-+&#+
-&B/&*.-.* ,#%+(2$'*1$#%+ +. (!*,-' "* <+8$+#7#.' +#%+-$'-(#,'#+%*A,*7*C
.-'*= ?+'-,' +#%'-&9%'*.-+. ( +#. ,0(*.-(#,'#?+1-"-+-(!-%+=-"*-!$#%<+
8%' +%#+#:1$*.-+1"*,.*1-$(#,'#+1 "@/#?+(*#,'"-%+(E%+1" =##& "#%+% ,+
-&B/&*.-& %+#,+/,-+$*.*'-.*0,?+#%+(E%+7E.*$+ ./$'-"+./-$@/*#"+*""#A/$-"*C
&-&TM?+1-"'*./$-"(#,'#+-$+%#"+-&B/&*.-& +#,+7 "(-+"#1#'*&-<+8%'#+'*1 +&#+
. $/%*0,+-7#.'-+% !"#+' & +-+$-%+A"-,&#%+#(1"#%-%<+8,+#%'#+.-% ?+$-%+=-"*-C
!$#%+*,=#"%-(#,'#+"#$-.* ,-&-%+-+$-+. $/%*0,+% ,+$-+.-,'*&-&+&#+ 7#"'-%+
R@/#+, +#%+$ +(*%( +@/#+$-+.-,'*&-&+&#+ 7#"#,'#%R+;+$-+.-,'*&-&+&#+

@H!;"6"!*#!%$5)"(&'#&#)-1(!+0!*#!)"6/0&0()-#!/#'#!")$*&#'!$(!#)$0'+"!-*`)-&"?
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/,*&-&#%+&#+. (1"-%+#,+#$+ "A-,*%( +. (1"-& "<+8%' %+5#.5 %+%#+#:1$*C
.-,+1 "@/#?+-+(-; "+.-,'*&-&+&#+ 7#"'-%?+(#B "+%#"E+$-+. (1#'#,.*-?+;?+-+
(-; "+.-,'*&-&+&#+/,*&-&#%+&#+. (1"-%?+(#B "+%#"E+$-+.#,'"-$*P-.*0,+&#+
$-+/,*&-&+&#+. (1"-%?+@/#+&#!#+1" ./"-"+/,+. ,'" $+(E%+#%'"*.' <

I-+./-"'-+. $/(,-+#%'E+=*,./$-&-+-+ $-+. $/%*0,+#,'"#+1" =##& "#%+
gGCGh<+D#+-$A/,-+(-,#"-?+$ %+"#%/$'-& %+=-,+#,+. ,'"-+&#+$-+*,'/*.*0,?+
1#" +/,-+%#A/,&-+. ,%*&#"-.*0,+.$-"*7*.-+#%'-+*,'/*.*0,<+8,+#%'#+.-% ?+$ %+
"#%/$'-& %+% ,+. ,'"-"* %+-+$ %+&#+$-%+1"*(#"-%+'"#%+. $/(,-%Q+#$+=-$ "+
&#+$-%+=-"*-!$#%+1*&'%/*/$/"$,C"('*+$;+*/=-/%1*1%,&"+$#%+$ + 1/#%' ?+1#" +
%*A/#+%*#,& +%*A,*7*.-'*= <+8%' +%#+#:1$*.-+1 "@/#?+-+(-; "+.-,'*&-&+&#+
 7#"'-%?+(-; "#%+% ,+$-%+1" !-!*$*&-&#%+&#+'#,#"+ 7#"'-%+7-$%-%?+;-+@/#+
#$+-$.-,.#+#%+(-; "<+H "+ '" +$-& ?+#$+5#.5 +&#+@/#+(#, %+1" =##& "#%+
%#-,+-&B/&*.-& %+7-.*$*'-+$-+&#'#..*0,+&#+#%'-%+ 7#"'-%<+H "+#%-+"-P0,?+
$ %+=#,&#& "#%+%#+-,'*.*1-,+-+$-+-..*0,+&#$+. (1"-& "+;+#=*'-,+-%9+#%'#+
. (1 "'-(*#,' <

I-%+ . $/(,-%+ @/*,'-?+ %#:'-+ ;+ %>1'*(-?+ "#%1#.'*=-(#,'#?+ #:1$*.-,+ $-%+
&*7#"#,.*-%+#,'"#+1"#.* %+-&B/&*.-& %+;+#%'*(-& %+1 "+/,+1 ".#,'-B#+ +
/,-+=-"*-!$#+7*.'*.*-<+y/#&-+.$-" +@/#?+(*#,'"-%+%#-+(-; "+$-+&*7#"#,.*-?+
#:*%'#,+(-; "#%+1 %*!*$*&-&#%+&#+. $/%*0,<+I %+"#%/$'-& %+% ,+%*(*$-"#%+-+
$ %+@/#+%#+1"#%#,'-,+#,+#$+1E""-7 +-,'#"* "<+)*,+#(!-"A ?+$-+1"*,.*1-$+&*7#C
"#,.*-+#%+$-+1*&'%/*/$/"$-&%/*/"+$/"$1,:)(*+?+@/#+, +'*#,#+/,+#7#.' +.$-" +
% !"#+$-%+1 %*!*$*&-&#%+&#+. $/%*0,<+8%' +%#+#:1$*.-+1 "@/#+#$+7#,0(#, +
&#$+1"#.* +#:.#%*= +&#+-&B/&*.-.*0,+#%'E+ ./""*#,& +#,+' & +#$+'#""*' "* ?+
;+#$$ +-7#.'-+-/,+(E%+-+$-%+#,'*&-&#%+. ,+(-; "+.-,'*&-&+&#+. (1"-%<+
L&#(E%?+-+&*7#"#,.*-+&#+$-+./-"'-+. $/(,-?+/'*$*P-,& +$-+=-"*-!$#+&#+$-+
7#.5-+1 &#( %+*,7#"*"+@/#+#$+#7#.' +&#+#%'#+'*1 +&#+. $/%*0,+#%'E+&*%(*C
,/;#,& +. ,+#$+'*#(1 <

U,+5#.5 +, '-!$#+#%+@/#+ $-+.-,'*&-&+&#+/,*&-&#%+&#+. (1"-%+&#+/,+
 "A-,*%( + #%+ '"-'-&-+ . ( + /,+ )(,#?+ &#+ *,&#1#,&#,.*-+ &#$+ A !*#", +
.#,'"-$+/+ "A-,*%( +12!$*. +. ,+"#%/$'-& %+%*A,*7*.-'*= %<+F*#,'"-%+(E%+
/,*&-&#%+&#+. (1"-%+1 %#-?+(#, %+ *,&#1#,&*#,'#+ %#"E+#$+ "A-,*%( <+
8,+#%'#+%#,'*& ?+#%+!-%'-,'#+*(1"#%* ,-,'#+@/#+#%'-+=-"*-!$#+%#-+#%'-&9%C
'*.-(#,'#+%*A,*7*.-'*=-+;+,#A-'*=-+"#%1#.' +-+$-+1 %*!*$*&-&+&#+. $/%*0,+
#,+$-+(-; "9-+&#+$ %+.-% %<+8%' +1 &"9-+%#"+1 "@/#?+:%"&'(*+$:I+$%&/")"&;
/%"&'"$ +"*$"!$,(7*&%+:,?+(#, %+1/#&#+%#"+ %/1#"=*%-& +1-"-+-%#A/"-"+ %/+
'"-,%1-"#,.*-<+8,+#%'#+.-% ?+%#+&#!#+"#-$*P-"+/,+'"-'-(*#,' +#%1#.*-$+. ,+
$*.*'-.* ,#%+1/!$*.-&-%+1 "+(/,*.*1-$*&-&#%+ +1#@/#S-%+1" =*,.*-%<+H "+
 '" +$-& ?+#%'#+"#%/$'-& +#%+(9,*( ?+ +5-%'-+1 %*'*= ?+%*+%#+. ,%*&#"-,+
$-%+&*7#"#,.*-%+#,+$-%+"#A"#%* ,#%+&#+1"#.* %+g. $/(,-%+\?+O+;+Wh<+8%' +
%#+1 &"9-+#:1$*.-"+1 "@/#+$-%+*,%'*'/.* ,#%+.#,'"-$*P-&-%+;+(E%+A"-,&#%?+
. ,+(/.5-%+/,*&-&#%+&#+. (1"-%+;+A-%' %?+#%'E,+(E%+#:1/#%'-%+-+%/7"*"+
. $/%*0,+gGCGh+#,+'>"(*, %+&#+&*7#"#,.*-%+#,+$ %+1"#.* %?+.$-"-(#,'#+
&#!*& +-$+5#.5 +&#+@/#?+(*#,'"-%+(E%+A"-,&#+%#-+/,+ "A-,*%( ?+'#,&"E+
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(E%+1" .#% %+&#+$*.*'-.*0,+@/#+1/#&#,+%#"+ 1 "'/,*&-&#%+&#+ !'#,#"+&*C
,#" +#:'"-+1-"-+' & +'*1 +&#+#(1"#%-%?+#%1#.*-$(#,'#+1-"-+$-%+A"-,&#%<

G'" +5#.5 +, '-!$#+#%+@/#+$-+1"#%#,.*-+&#+/,+%/!. ,B/,' +&#+1" !$#C
(-%+&#+. $/%*0,+g. $/(,-%+T?+X+;+^h+#%+(E%+1" !-!$#+#,+$-%+1#@/#S-%+
#(1"#%-%?+1#" +-$+(*%( +'*#(1 +#,+$*.*'-.* ,#%+(#&*-,-%+ +A"-,&#%<+8,+
.-(!* ?+$-%+$*.*'-.* ,#%+&#+(#, "+'-(-S ?+#,+$-%+./-$#%+1"#%#,'-,+ 7#"C
'-%+$-%+A"-,&#%+#(1"#%-%?+% ,+(E%+%/%.#1'*!$#%+&#+%/7"*"+&#+ '" %+'*1 %+&#+
. $/%*0,?+%#A2,+$-%+. $/(,-%+M?+\?+O+;+W<+8%+&#.*"?+./-,& +#$+)("1%,$*&,(;
:*!$ +(")"'%1%E&$/"!$7*&*/,($% ,+7/#,'#%+&#+A-,-,.*-%+*$9.*'-%?+$-%+(#&*-C
,-%+;+A"-,&#%+#(1"#%-%+-,'*.*1-,+@/#+$ %+0"A-, %+%/1#"=*% "#%+'#,&"E,+
(-; "#%+&*7*./$'-&#%+./-,& +$ %+1" .#% %+*,= $/."-,+A"-,&#%+( ,' %<

V*,-$(#,'#?+#$+#7#.' +A# A"E7*. +#%+1 . +-(!*A/ 3+$-%+ $*.*'-.* ,#%+% ,+
(E%+%/%.#1'*!$#%+-+$-+. $/%*0,+gGCDh+./-,& +$-+"#A*0,+#%'E+(E%+&*%'-,'#+
&#$+.#,'" +&#$+1-9%<+H "+#$+. ,'"-"* ?+$-+. $/%*0,+gGCGh+#%+(E%+7-.'*!$#+
#,+#$+.#,'" +#$+1-9%+R.#".-+&#+$ %+1 $ %+&#+&#%-"" $$ R<+8%'#+#7#.' +#%+
(*:' +./-,& +$-+. $/%*0,+gGCGh+A#,#"-+&*7#"#,.*-%+#,+$ %+1"#.* %<

II.4. Análisis y especificaciones alternativos
8,+#$+. ,B/,' +-,'#"* "+&#+"#A"#%* ,#%?+A#,#"-$(#,'#+%#+(-,'/=*#" ,+
$ %+"#%/$'-& %+1"#=* %<+F#B "-( %+/,-+1-"'#+&#+$-+=-"*-!*$*&-&+-$+%/(-"+
(E%+=-"*-!$#%+#:1$*.-'*=-%<+H#" +$-+(-; "+(#B "-+"-&*.-+#,+@/#+-@/9+%#+
1/#&#+ !%#"=-"+./E$#%+&#+$ %+"/!" %+ +%#.' "#%+&#+,#A .* %+#%'E,+(E%+
-7#.'-& %+1 "+@/>+'*1 %+&#+. $/%*0,<

#̀( %?+-$+*A/-$+@/#+#,+$-%+ 1*,* ,#%+;+5-$$-PA %+&#+$ %+1"-.'*.-,'#%?+@/#+
$ %+1"*,.*1-$#%+"/!" %+@/#+1"#%#,'-,+. $/%*0,+% ,+(-'#"*-$#%+;+%#"=*.* %+
&#+. ,%'"/..*0,?+%#"=*.* %+&#+. ,%/$' "9-+#&/.-.* ,-$+;+-&(*,*%'"-'*=-?+
;+#@/*1 %+7-"(-.>/'*. %?+(>&*. %+;+&#+$-! "-' "* ?+#,'"#+ '" %<+8,+$ %+
%*A/*#,'#%+1E""-7 %+&#%."*!*"#( %+#,+(-; "+&#'-$$#+#%' %+"#%/$'-& %<

8,+1"*(#"+ $/A-"?+1-"-+ $*.*'-.* ,#%+#,+@/#+/,+1" =##& "+,/#= +#%+-&C
B/&*.-& + -$+ 1"#%#,'-"+ %/+ 1"*(#"-+  7#"'-+ g. $/(,-%+ T+ ;+ Xh?+ $ %+ "/!" %+
-7#.'-& %+1 "+$-+. $/%*0,+% ,+%#"=*.* %+#&/.-.* ,-$#%+;+&#+.-1-.*'-.*0,Q+
(-@/*,-"*-+;+-..#% "* %+1-"-+$-+(*,#"9-Q+-..#% "* %+;+(-@/*,-"*-+&#"*=-C
& %+&#+-,*(-$#%+ +1$-,'-%+R/,-+-(1$*-+=-"*#&-&+&#+1" &/.' %+1-"-+;+-+
1-"'*"+&#+-,*(-$#%+;+1$-,'-%+% ,+/'*$*P-& %+1-"-+7*,#%+(#&* -(!*#,'-$#%+;+
&#+. ,%#"=-.*0,RQ+1" &/.' %+1-"-+1#@/#S-%+ "A-,*P-.* ,#%+. (/,*'-C
"*-%?+. ,%/$' "9-%+1 $9'*.-%+;+% .*-$#%+1" 7#%* ,-$#%Q+%#"=*.* %+12!$*. %+&#+
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