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Ini… Noveda… La técnica que permite saber todo sobre los clientes sin poner en riesgo…
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La técnica que permite saber
todo sobre los clientes sin
poner en riesgo su privacidad
23 set. 2021

Utilizada por empresas como Google y Apple para
manejar el enorme flujo de información que les permite
saber todo sobre sus clientes sin exponer datos
sensibles, la privacidad diferencial fue abordada en
Uruguay por la cátedra de Inteligencia Artificial y Big
Data de la Facultad de Ingeniería de ORT, en una
investigación que contó con el apoyo del CERTuy de
Agesic, el Centro Tecnológico ICT4V y la Agencia
Nacional de Investigación e Innovación.
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0(&)(':3(&*1'&(')(&#+1+'M"('Q$"3"+6'(&'(<'>+N&'1%,'S<+'=+)"$(K'=L&'+<#+')('<+
$(3*@,'(,'1"+#$%')('<+&'1*,1%')*=(,&*%,(&'=()*)+&UA'&(3ú,'<+'&(3",)+'()*1*ó,
)(<'SY(>%$#('J*?($&(3"$*)+)'h^h^a'$*(&3%&A'+2+,1(&'6'(<'1+=*,%'+'&(3"*$'(,
:=é$*1+'H+#*,+'6'(<'J+$*?(UA'(<+?%$+)%'>%$'(<'XB0'6'<+'8-:5

:&*=*&=%A'(<'>+N&'&('"?*1+'(,#$('<%&'>$*=($%&'>"(&#%&'(,'<+&':=é$*1+&'&(3ú,'(<
/<%?+<'J6?($&(1"$*#6'B,)(V'D/JBEA'(<+?%$+)%'>%$'<+'B,#($,+#*%,+<
Z(<(1%==",*1+#*%,'Q,*%,'DBZQEA'#($1($%'(,'h^_f')(#$á&')('-&#+)%&'Q,*)%&'6
J+,+)á5'

Recursos humanos calificados

Q,%')('<%&'=+6%$(&')(&+IN%&'M"('&('(,I$(,#+,'+',*2(<'=",)*+<'(&'<+'I+<#+')(
>$%I(&*%,+<(&'6'#T1,*1%&'1+<*C1+)%&'(,'1*?($&(3"$*)+)5

-,'(&#('&(,#*)%A':3(&*1'(&#L'#$+?+F+,)%'1%,')*&#*,#%&'+1#%$(&'>+$+'+>%6+$'(<
)(&+$$%<<%')('1"$$N1"<%&')('1*?($&(3"$*)+)'(,'<%&')*I($(,#(&'1(,#$%&
()"1+#*2%&')(<'>+N&A'+&N'1%=%'>+$+'>$%=%2($'(<')(&+$$%<<%')('",+'$()')(
(V>($#%&'+',*2(<',+1*%,+<'M"('*,1%$>%$('+'#%)%&'<%&'*,2%<"1$+)%&5
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-,'$(<+1*@,'+'<+'0RA')(&)(':3(&*1'&('(,#*(,)('M"('",+')('&"&'2(,#+F+&'1%,&*&#(
(,'(<'G(1G%')('M"('<%&'1%,F",#%&')(')+#%&'&('(,#$(3+,'+'#($1($%&'+"#%$*K+)%&
1%=%'$(&>"(&#+'+'",+'1%,&"<#+'1%,1$(#+'6',%'&*=><(=(,#('1%=%
1%,&(1"(,1*+')('<+'>"?<*1+1*@,')('",'],*1%'1%,F",#%')(')+#%&5'

0(&)('(<'>",#%')('2*&#+')('<+'>$%#(11*@,')(')+#%&A'<+'=+6%$')*C1"<#+)'M"(
(V*&#('(&'>%&(($'<+'1+>+1*)+)')('3(,($+$'<+'1+,#*)+)'+)(1"+)+')('$"*)%'D(&
,(1(&+$*%'G+1($'?+&#+,#('$"*)%A'6+'M"('(&'",'($$%$'I$(1"(,#(',%'G+1($<%EA'M"(
&('+P+)('+'<+&'$(&>"(&#+&'2($)+)($+&'+'C,')('>$%#(3($'<+'>$*2+1*)+)')('<+&
>($&%,+&'6A'+<'=*&=%'#*(=>%A'>$(&($2+$'<+'"#*<*)+)')('<+&'$(&>"(&#+&
)*I",)*)+&5

:)(=L&A'(&',(1(&+$*%'#(,($'1"*)+)%')(',%'1+($'(,'(<'($$%$')('>(,&+$'M"('<%&
)+#%&'&%,'+,@,*=%&'>+$+'(<'#($1($%'1"+,)%'(<'$(&>%,&+?<(')(<'#$+#+=*(,#%
#%)+2N+'>"()('*)(,#*C1+$'+<'*,#($(&+)%'(,'<+'?+&(')(')+#%&'%$*3*,+<'=()*+,#(
(<'1%,F",#%')('=()*%&'M"('>"()(,'&($'$+K%,+?<(=(,#('"#*<*K+)%&5'

H%&'$(&>%,&+?<(&')(':3(&*1'#+=?*T,'&(P+<+,'M"('(&#+'#é1,*1+A'F",#%'1%,'%#$+&A
I%$=+'>+$#(')('<+&')(#($=*,+)+&'>%$'<+'Q,*)+)'Y(3"<+)%$+'6')('J%,#$%<')(
0+#%&'R($&%,+<(&'(,'<+'Y(&%<"1*@,'75e'kfn^_iA'M"('+>$%?@'(<')%1"=(,#%
SJ$*#($*%&')('0*&%1*+1*@,')('0+#%&'R($&%,+<(&U5'-&#(')%1"=(,#%'I"('(<+?%$+)%
(,'I",1*@,'+'<%')*&>"(&#%'>%$'(<'0(1$(#%'75e'o[n^_iA'$(3<+=(,#+$*%')(<'+$#N1"<%
fh')('<+'H(6'75e'_j5gooA'(,'(<'M"('&('(&#+?<(1('M"('<+&'-,#*)+)(&'R]?<*1+&A
&"F(#%&'%?<*3+)%&'>%$'<+'H(6'75e'_f5gf_A'7e'hghn^_^A'(,'I%$=+#%')(')+#%
+?*($#%5

Datos abiertos a la innovación

9%<2*(,)%'+'<+'>$*2+1*)+)'6'&(3"$*)+)')('<%&')+#%&A')(&)('(<'>",#%')('2*&#+')(
<%&'*,2(&#*3+)%$(&'6'>$%I(&*%,+<(&A'<+'(V*3(,1*+')('1%=>+$#*$<%&',%'&%<%'(&#L
=%#*2+)+'>%$'<+'<(3*&<+1*@,'&*,%'#+=?*T,'>%$'<+',(1(&*)+)')(')(F+$<%&'+
)*&>%&*1*@,')('<%&'+1#%$(&'>]?<*1%&'6'>$*2+)%&'1%,'<+'&"C1*(,#('1+>+1*)+)
#T1,*1+')('"#*<*K+$<%&'1%,'C,(&')('*,,%2+1*@,'1*(,#NC1%p#(1,%<@3*1+5

R+$+'<+'H*15';+?$*,+'H+,K%##*A'",+')('<+&'>$*=($+&'(3$(&+)+&')(<'q+&#($'(,'X*3
0+#+')('Q,*2($&*)+)'8YZ'Q$"3"+6'6'G%6'F(I+')('-M"*>%'ZT1,*1%'0(2;(18>&')(

!*,'0)'4,3'-%&,")3'0)3%:;,3'6#)'3)')*:")*+%*'%'*./)4'-#*0.%4')3'4%':%4+%'0)'1",:)3.,*%4)3'&
+<(*.(,3'(%4.=(%0,3')*'(.>)"3)$#".0%09

https://fi.ort.edu.uy/master-en-big-data
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0+#+')('Q,*2($&*)+)'8YZ'Q$"3"+6'6'G%6'F(I+')('-M"*>%'ZT1,*1%'0(2;(18>&')(
:#%&A'<+'3(&#*@,')('<+'&(3"$*)+)')('<+'*,I%$=+1*@,'(&'I",)+=(,#+<'(,'",
1%,#(V#%'1%=%'(<'+1#"+<A'(,'(<'M"('="1G+&'%$3+,*K+1*%,(&'$(1%,%1(,'(<'2+<%$
)('",+'3(&#*@,'+)(1"+)+')('&(3"$*)+)')('<+'*,I%$=+1*@,5

R(&('+'(&#('$(1%,%1*=*(,#%A'(<'1%=>%$#+=*(,#%'(&'>$*,1*>+<=(,#('$(+1#*2%A
>%$M"('S+<3",+&'%$3+,*K+1*%,(&',%'G+,'+<1+,K+)%'<+'=+)"$(K'(,'&"&'&*&#(=+&
)('3(&#*@,'>(&('+'G+?($'*=><(=(,#+)%'=()*)+&'#T1,*1+&'$(I($(,#(&'+'<+
>$%#(11*@,')('&"&'+1#*2%&UA'+&(3"$+5''

;(P+<+'#+=?*T,'M"('1*($#%&'=+$1%&'+=><*+=(,#('"#*<*K+)%&'(,'<+'*,)"&#$*+'&%,
)('<+'I+=*<*+')(',%$=+&'B;8'hi5^^^A'7B;Z'J6?($;(1"$*#6'!$+=(4%$cA'q+$1%')(
J*?($&(3"$*)+)')(':3(&*1A'(,#$('%#$%&A'6'#%)%&'(<<%&'S&('?+&+,'(,'1%,%1($'M"T
+1#*2%&'#(,3%A'M"T'2+<%$'#*(,(,'>+$+',"(&#$+'%$3+,*K+1*@,A'1@=%'(&#+=%&
(V>"(&#%&A'<+'*=><(=(,#+1*@,')('=()*)+&'>+$+'=*#*3+$'(<'$*(&3%'6'<+'=(F%$+
1%,#*,"+U5'

-,'(&#('1%,#(V#%A'H+,K%##*'1%,&*)($+'M"('<+'0R'(&'",+'?"(,+'#T1,*1+'>+$+
>%)($'&+?($'#%)%'&%?$('<%&'1<*(,#(&'&*,'>%,($<%&'(,'$*(&3%5

SR($=*#('1%,%1($'="1G+'*,I%$=+1*@,'&%?$('",'3$">%'>($%',%'&%?$('&"&
*,)*2*)"%&5'-,'",'>$*=($'*,#(,#%'>%$'>%)($'>$%1(&+$'3$+,)(&'2%<]=(,(&')(
)+#%&'>($&%,+<(&'6'M"('<%&'*,)*2*)"%&',%'&(+,'$(1%,%1*)%&A'&('>%)$N+,
(<*=*,+$')+#%&'M"('(,'>$*=($+'*,&#+,1*+'>+$(1($N+,'&%<"1*%,+$'(<'>$%?<(=+5
R%$'(F(=><%A',%=?$(A'1T)"<+A')*$(11*@,A'(#15'>($%'#T1,*1+&')('$(*)(,#*C1+1*@,
G+,'G(1G%'M"('(&#%',%'&(+'&"C1*(,#(5'H+'>$*2+1*)+)')*I($(,1*+<'+&(3"$+
=+#(=L#*1+=(,#('M"('(&#%',%'&"1()+A'+3$(3+,)%'+<(+#%$*()+)'6'$"*)%5
-=>$(&+&'1%=%'/%%3<('%':>><('6+'<%'"&+,'(,'&"&'>$%)"1#%&UA'(V><*1+'H+,K%##*5

Empresas locales

https://fi.ort.edu.uy/master-en-big-data
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Empresas locales

0(&)('&"'(V>($*(,1*+'1%=%'$(&>%,&+?<(')(';(3"$*)+)'(,'!"#$#%&'(A'-)"+$)%
/*=T,(K'(V>$(&+'M"('#%)+&'<+&'&%<"1*%,(&'M"('&('#%=+,'(,'(&#+'=+#($*+
)(?(,'1%,&*)($+$'(<'G(1G%')('M"('+P%'+'+P%'<+'(=>$(&+'1$(1('+'",'$*#=%
(V>%,(,1*+<A',%'(,'&(,#*)%'=(#+I@$*1%'&*,%'<*#($+<a'1+)+'+P%'&(')"><*1+'<+
1+,#*)+)')('>()*)%&')(<'+P%'+,#($*%$A'6'(&#%'%1"$$(')(&)('G+1('6+'2+$*%&'+P%&5

-&#+'$(+<*)+)'%?<*3+'+'>$*%$*K+$'<+&'&%<"1*%,(&'+"#%=+#*K+)+&'+,#(&'M"(
=+,"+<(&A')+)%'M"('(&#+&',%'(&1+<+,'1%$$(1#+=(,#(5'S:<'=*&=%'#*(=>%A',%
>%)(=%&')(&><(3+$'&%<"1*%,(&')('&(3"$*)+)'M"('I$(,(,'(&('+2+,1(5'Z(,(=%&
M"('?"&1+$'&*(=>$('1%=>$%=*&%&'1%$$(1#+=(,#('?+<+,1(+)%&'(,#$('(<'$*(&3%
6'(<'1$(1*=*(,#%')(<',(3%1*%UA'>",#"+<*K+'/*=T,(K5'

R%$'(&#('=%#*2%A')('=%=(,#%'<+'(=>$(&+',%'"#*<*K+'#T1,*1+&')('0R5'SJ$(%'M"(
(,'R()*)%&W+'(&#+=%&'="6'<(F%&')('G+1($<%\',"(&#$%&')(&+IN%&'(,'#%$,%'+'<+
>$*2+1*)+)'>%$'(<'=%=(,#%'&%,'="1G%'=L&'?L&*1%&a'1@=%'1"=><*$
+)(1"+)+=(,#('1%,'<+'$(3<+=(,#+1*@,A'1@=%'+&(3"$+$,%&'1"+,)%'",'"&"+$*%
>*)('<+'?+F+')(',"(&#$%&'&*&#(=+&'M"('(&')+)%')('?+F+')('r#%)%&s'<%&'&*&#(=+&A
1@=%'+,%,*=*K+$'&"&')+#%&'&+?*(,)%'M"('#(,(=%&'M"('1%,&($2+$'%#$%&
$(<+#*2%&'+'&"&'1%=>$+&'>%$'$+K%,(&')(',(3%1*%A'1@=%'G+1($'M"('<+&'#T1,*1+&
)('+,%,*=*K+1*@,'M"('"&+=%&',%'>"()+,'&($'(V><%#+)+&'>%$'+#+1+,#(&'M"(
?"&1+,'?%$$+$'&"&'#$+K+&'<"(3%')('1%=(#($'",'I$+")(A'1@=%'<*=*#+$'(<'+11(&%
)('<%&')(&+$$%<<+)%$(&'+'<%&')+#%&')('<%&'"&"+$*%&'+'<+'G%$+')(')+$'&%>%$#(
>+$+'$(&%<2($'",'?"3U5

R+$+'<+'B,35';%<()+)'Y*2+&A'$(&>%,&+?<(')(':>$(,)*K+F(':"#%=L#*1%'(,
)*+%,(-&A'1"+,)%'&('#$+?+F+'1%,'1%,F",#%&')(')+#%&'M"('1%,#*(,(,
*,I%$=+1*@,'&(,&*?<('S&(')(?('&($'1%,&1*(,#(')('M"('>$(&($2+$'<+'>$*2+1*)+)'(&
#+$(+')('M"*(,'(&#L'*=><(=(,#+)%'<+'&%<"1*@,5':)(=L&A'&(')(?(,'#(,($'(,
1"(,#+'<+&'1%,&(1"(,1*+&'<(3+<(&'6'T#*1+&'M"('>%)$N+,'(V*&#*$'(,'1+&%')('M"(
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,%'&('#(,3+,'<+&'3+$+,#N+&')('>$*2+1*)+)U5'

Y*2+&'+C$=+'M"('&*'?*(,'(,'<%&']<#*=%&'+P%&'&('G+'#$+?+F+)%'&%?$('(<'#(=+'+
,*2(<'>+N&A'S<+'>+,)(=*+',%&')(=%&#$@'M"('+],',%&'I+<#+'",'<+$3%'1+=*,%'>%$
$(1%$$($\'(&'>%$'(&%'M"('1$((=%&'I",)+=(,#+<'M"('&('1%,#*,]('*,2(&#*3+,)%
&%?$('(<'>$%?<(=+'>+$+'<%3$+$'=(F%$(&'$(&"<#+)%&'(,'(<'I"#"$%U5

-&#+'&*#"+1*@,'=%#*2@'+';(?+&#*L,';%&+A'q+1G*,('H(+$,*,3'-,3*,(($'(,
Z$6%<+?&A'+'$(+<*K+$'&"'#(&*&')('3$+)%')('B,3(,*($N+'(,';*&#(=+&')('8YZA'?+F%'<+
)*$(11*@,')('Y+=*$%'9*&1+'6';($3*%'W%2*,(5'S0(1*)N'1%=(,K+$'",+'#(&*&')(
*,2(&#*3+1*@,'>+$+'(,#(,)($'1@=%'+><*1+$'#T1,*1+&'M"('>($=*#+,'(,#$(,+$
=%)(<%&')('+>$(,)*K+F('+"#%=L#*1%'+'>+$#*$')(')+#%&'&(,&*?<(&'1%,'3+$+,#N+&
)('>$*2+1*)+)'$%?"&#+&UA'&(P+<+5

Las investigaciones

H+&'*,2(&#*3+1*%,(&'$(+<*K+)+&'(,'(<'L=?*#%')('<+'1L#()$+')('B,#(<*3(,1*+
:$#*C1*+<'6'X*3'0+#+')('<+'!+1"<#+)')('B,3(,*($N+')('8YZA'1%,&*&#(,'(,'(V><%$+$
",+'#T1,*1+')('(,#$(,+=*(,#%')('=%)(<%&')('+>$(,)*K+F('+"#%=L#*1%'<<+=+)+
R:Z-a'R$*2+#(':33$(3+#*%,'%I'Z(+1G($'-,&(=?<(&A'>+$+'(,#(,)($'1@=%'&(
>"()('+><*1+$'+'",'1%,#(V#%')*&#*,#%'+<'1"+<'><+,#(+,'<%&'+"#%$(&'%$*3*,+<(&5

H+'#T1,*1+'R:Z-'>($=*#('(,#$(,+$'",'=%)(<%'+'>+$#*$')('",'1%,F",#%')(')+#%&
&(,&*?<(&A'6'%?#(,($'3+$+,#N+&')('>$*2+1*)+)'$%?"&#+&A'(V>$(&+)+&'(,'#T$=*,%&
)('0R5'

0('+1"($)%'1%,';%&+A'S(<'+>%$#(')('<+'*,2(&#*3+1*@,'I"('(V#(,)($'<+'#T1,*1+
R:Z-'>+$+')(=%&#$+$'M"('(&'>%&*?<('(,#$(,+$'+<'=%)(<%'(,'1%,#(V#%&')%,)(
&"&')+#%&')('(,#$(,+=*(,#%'&(+,'&(,&*?<(&A'(,'2(K')('>]?<*1%&5'-<<%'>($=*#(
#$+?+F+$'1%,'(&#+'#T1,*1+'(,'1%,#(V#%&')%,)('+,#(&',%'($+'>%&*?<(5'-,',"(&#$%
1+&%'(,'>+$#*1"<+$A'M"($N+=%&'(,#$(,+$'=%)(<%&'>$()*1#*2%&'+'>+$#*$')(')+#%&
&(,&*?<(&'M"('>($#(,(1N+,'+'",+'%$3+,*K+1*@,'3"?($,+=(,#+<A'1%,'3+$+,#N+&
$*3"$%&+&')('M"(',%'&('1%=>$%=(#($N+'<+'>$*2+1*)+)')('(&#%&')+#%&U5

-F(=><%')('+><*1+1*@,'(&M"(=L#*1+')('<+'&%<"1*@,'>$%>"(&#+5

https://fi.ort.edu.uy/ingenieria-en-sistemas
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'

H+&'%$3+,*K+1*%,(&'_'+'g'D%$3+,*&=%&'>]?<*1%&A'="#"+<*&#+&A'(#15E'>%,(,'&"&
=%)(<%&')('B:'(,#$(,+)%&'1%,'&"&')+#%&'+')*&>%&*1*@,')(':3(&*1A'(,'M"*(,
1%,IN+,5

:3(&*1')*&>%,*?*<*K+'1%,&"<#+&'+'(&%&'=%)(<%&'+'#$+2T&')('",'=(1+,*&=%')(
0R'M"('>%,('+'$(&3"+$)%'<%&')+#%&')('<+&'%$3+,*K+1*%,(&'_'+'g5'H+
%$3+,*K+1*@,'[')(&(+'1%,&#$"*$'&"'B:'>($%',%'#*(,('&"C1*(,#(&')+#%&'>$%>*%&
>+$+'G+1($<%'6',%'M"*($('1%=>+$#*$'&"&')+#%&'>$*2+)%&'1%,'(<'$(&#%')('<+&
%$3+,*K+1*%,(&5

-&#+'%$3+,*K+1*@,'(,2N+'&"&')+#%&'+':3(&*1A'(,'M"*(,'&N'1%,IN+5':,#(&')('G+1($
<+'1%,&"<#+'+'<%&'=%)(<%&')('B:')('<+&'%#$+&'%$3+,*K+1*%,(&A':3(&*1'+><*1+'",
=(1+,*&=%')('0R'>+$+'>$%#(3($'<%&')+#%&')('<+'%$3+,*K+1*@,'[5'0('(&#+
=+,($+A'>"()('+11()($'+<'1%,%1*=*(,#%')('+M"(<<+&A'&*,'M"('<+'>$*2+1*)+)')(
<+'*,I%$=+1*@,')(',*,3",+')('<+&'%$3+,*K+1*%,(&'>+$#*1*>+,#(&'&(+'2"<,($+)+5

SH%'M"('>$%>"&*=%&'(&'",'=%)(<%')('>$*2+1*)+)'=*V#%5'-,'<%'M"('$(&>(1#+'+
<+&'%$3+,*K+1*%,(&'_'+'gA'(&#+'#T1,*1+'>$%>%$1*%,+'",'=%)(<%'1(,#$+<*K+)%A
=*(,#$+&'M"('>+$+'<+'%$3+,*K+1*@,'['&('#$+#+')('",'=%)(<%'<%1+<UA'(V><*1+'(<
q+35'!$+,K'q+6$A'(&#")*+,#(')(')%1#%$+)%'('*,2(&#*3+)%$')('<+'1L#()$+')(
B,#(<*3(,1*+':$#*C1*+<'6'X*3'0+#+')('<+'!+1"<#+)')('B,3(,*($N+')('8YZ5

SH%&'$(&"<#+)%&'(V>($*=(,#+<(&'(,'+><*1+1*%,(&')('1*?($&(3"$*)+)'D)(#(11*@,
)('+#+M"(&'(,'4(?<%3&E'6'&+<")'D*)(,#*C1+1*@,')('1+$)*%>+#N+&'(,
(<(1#$%1+$)*%3$+=+&E'I"($%,'="6'>%&*#*2%&UA'1%,1<"6('W%2*,(5

'


