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!"#$%&'"( )*&'"+',-( '%./%+$0'11( ."$12131( 4"&&15&3"5( 6070/%811( +( "9$%&21(

/%:+121;( 1''"+%81"''"5( &1&20-,( '%( .0/1"7( 7"( <=>=( #"7%?( @1AB( '%C3"0-31-1( ( 1(

+,&"3"20D'"$"#1E',-1( ./1:'%F2&;( &G0/,( ./"1:+"7&2+%, ./"1:+"7;H10( ./"7C381F &"

:'%E120$I'"5 7"9%+$0''"5 &2"1-"&2IF, "9C&$"+$0''CF( ./1-0'0'10- .0/07"+,D(

7"&21J0'15( '%C31( 1( 20D'131 1 D%/%320/1:CFHCF&;( ( &CH0&2+0''"5 7"$05( +'C2/0''1D(

:%2/%2('%(1&&$07"+%'1;(1(/%:/%9"231K(L'%$1:B(./"+070'',5("/#%'1:%8105(M3"'"-1E0&3"#"(

&"2/C7'1E0&2+%(1(/%:+121; N*O!4B(Organisation for Economic Co-operation and Development 

– OECDPB(."3%:%$B(E2"(."(3/120/1F(1'20'&1+'"&21(1&."$I:"+%'1;('%C3"0-31D(20D'"$"#15(

-07181'&3%;(./"-,Q$0''"&2I(;+$;02&;("7'"5(1:('%19"$00(+,&"3"20D'"$"#1E',D(@2]. 

!0#"7';(+(4"&&11(+:;2(3C/&('%(-"70/'1:%81F(./"-,Q$0''"&21B(+(/%-3%D(3"2"/"#"(

./1'1-%F2&;( 7"$#"&/"E',0( .$%',( ."( /%:+121F( 3%3( +( 80$"-( 7$;( 4"&&11( NR"'80.81;(

7"$#"&/"E'"#"(&"81%$I'"-M3"'"-1E0&3"#"(/%:+121;(4"&&15&3"5(6070/%811('%(.0/1"7(7"(

<=<=(#"7%B(!2/%20#1; 1''"+%81"''"#"(/%:+121;(4"&&15&3"5(6070/%811('%(.0/1"7(7"((2020 

#"7%PB( 2%3( 1( 7$;( /"&&15&3"5 ./"-,Q$0''"&21. S$%',( ."( /%:+121F( -07181'&3"5(

1'7C&2/11 '%Q$1( "2/%J0'1;( +( )!2/%20#11( /%:+121;( -07181'&3"5( ./"-,Q$0''"&21(

4"&&15&3"5( 6070/%811( '%( .0/1"7( 7"( <=<=( #"7%?( 1( 6070/%$I'"5( 80$0+"5( ./"#/%--0(

)4%:+1210(G%/-%80+21E0&3"5(1(-07181'&3"5(./"-,Q$0''"&21(4"&&15&3"5(6070/%811('%(



T"$"70J',5('%CE'"-20D'1E0&315(+0&2'13(6!UU-51038

.0/1"7(7"(<=<=(#"7%(1(7%$I'05QCF(.0/&.0321+C?P(@3, 4AK(V"&C7%/&2+"B(:%1'20/0&"+%''"0 +(

-"70/'1:%811( "20E0&2+0''"5( -07181'&3"5( ./"-,Q$0''"&21 1 1-."/2":%-0H0'11( '%(

"20E0&2+0''"-( /,'30( -07181'&31D( 1:70$15B( 20-( '0( -0'00( 7%02( ."';2IB( E2"( &":7%'10

./"1:+"7&2+%( 3"'3C/0'2"&."&"9',D( +,&"3"20D'"$"#1E',D( -07181'&31D( 1:70$15,

$"3%$1:"+%''"0(+(4"&&11B 2/09C02(./1+$0E0'1; 3/C.',D :%/C90J',D G1/- [3, 4]. W0$IF(

'%&2";H05( /%9"2,( ;+$;02&;( "./070$0'10 .0/&.0321+( /%:+0/2,+%'1;( ./"1:+"7&2+%(

1''"+%81"'',D( -07181'&31D( 1:70$15( +( 4"&&11B( 7$;( E0#"( 2/09C02&;( "9:"/( '%CE'"#",

3%7/"+"#"B( G1'%'&"+"-M3"'"-1E0&3"#"( 1( ./"-,Q$0''"#" ."20'81%$%( "&'"+',D(

./"1:+"7120$05(1''"+%81"'',D(+,&"3"20D'"$"#1E',D(-07181'&31D(1:70$15K

X$;(+,."$'0'1;(."&2%+$0''"5(80$1('0"9D"71-"(+,."$'12I(/;7(:%7%EY

- ."( 7%'',-( 1:( /%:$1E',D( 1&2"E'13"+( "80'12I 203CH00( &"&2";'10( /,'3%(

+,&"3"20D'"$"#1E',D(-07181'&31D(1:70$15(+(4"&&11;

- +,;+12I "&'"+',0( 3"-.%'11B( ./07&2%+$0'',0( '%( /"&&15&3"-( /,'30(

+,&"3"20D'"$"#1E',D(-07181'&31D(1:70$15Z

- ./"+0&21( ."1&3( 1 %'%$1:( G1'%'&"+"5( "2E02'"&21( C3%:%'',D( 3"-.%'15( :%(

."&$07'15("2E02',5(.0/1"7K

S/1"/1202',5( '%81"'%$I',5( ./"032( )[7"/"+I0?B( +( 80$;D( /0%$1:%811( 3"2"/"#"(

:'%E120$I',0( &C--,( 70'0#( 9,$1( ."2/%E0',( '%( .0/0"&'%H0'10( CE/0J70'15(

:7/%+""D/%'0'1;( &"+/0-0''"5( -07181'&3"5( 20D'13"5B( ( ./1+0$"( 3( '0"7'":'%E',-(

/0:C$I2%2%- 1( 7$;( :7/%+""D/%'0'1;( N&1&20-%( :7/%+""D/%'0'1;( '0( 1-0$%( 7"&2%2"E'"#"(

E1&$%(."7#"2"+$0'',D(7$;(/%9"2,('%('"+"5(20D'130(&.081%$1&2"+PB(1(7$;("20E0&2+0''"5(

-07181'&3"5( ./"-,Q$0''"&21. \0&-"2/;( '%( /"&2( &2"1-"&21( -07181'&31D( 1:70$15(

"20E0&2+0''"#"( ./"1:+"7&2+%( &( <===( #"7%( 3( <=>>( +( ]( /%:%B( 7"$;( "20E0&2+0'',D(

./"1:+"7120$05( '%( +'C2/0''0-( /,'30( &'1:1$%&I( &( ^=_( 7"( >`Ba% [4AK( X%'',5( G%32(

"9C&$"+$0'(/"&2"- 7"$1(7"/"#1D(+,&"3"20D'"$"#1E',D(-07181'&31D(1:70$15('%(/,'30K

!"#$%&'"( 1&&$07"+%'1;-( /,'3%B( ./"+070'',-( 3"-.%'105( )T071203&?( @5AB( $170/%-1( +(

&0#-0'2%D( "20E0&2+0''"#"( /,'3%( +,&"3"20D'"$"#1E',D( -07181'&31D( 1:70$15( N1( +(

7"$0+"-( 1( +( &2"1-"&2'"-( +,/%J0'11P( ;+$;F2&;( :%/C90J',0( 3"-.%'11K( *20E0&2+0''%;(

./"7C381;( J0( ."3%:%$%( &+"F( '03"'3C/0'2"&."&"9'"&2IB( "9C&$"+$0''CF( 3%3( 00(

20D'1E0&31-( '0&"+0/Q0'&2+"-B( 2%3( 1( '0./1+$03%20$I'"&2IF( 7$;( ."$I:"+%20$05K( b0-( '0(

-0'00B( 7%'',5( G%32( &2%$( 1'713%2"/"-( 2"#"B( E2"( "20E0&2+0''%; -07181'&3%;

./"-,Q$0''"&2I('CJ7%02&;(+(-"70/'1:%811.

!( 80$IF( 1&&$07"+%'1;( +":-"J'"&205 ./"-,Q$0''"#"( 1( '%CE'"#"( ."20'81%$%(

./"1:+"7120$05(-07181'&3"5(20D'131B(./07&2%+$0'',D(+(4"&&11B(9,$(./"+070'(%'%$1:(1D(

G1'%'&"+"5("2E02'"&21(:%(."&$07'15(G1'%'&"+,5(#"7K(c(3%E0&2+0(1&2"E'13%(1'G"/-%811(
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9,$1( 1&."$I:"+%',( #"7"+,0( "2E02,B( ./07&2%+$0'',0( '%( "G181%$I',D( &%52%D(

&""2+02&2+CFH1D(3"-.%'15B(%(2%3(J0(7%'',0(\IF-d"/3&3"5(G"'7"+"5(91/J1 [6]. 

e&&$07"+%'10( .":+"$1$"( &70$%2I( &$07CFH10( +,+"7,K( [%/C90J',0( 3"-.%'11B(

./07&2%+$0'',0( '%( /"&&15&3"-( /,'30( +,&"3"20D'"$"#1E'"#"( -07181'&3"#"(

"9"/C7"+%'1;B(-"J'"(/%:70$12I('%(&$07CFH10(3%20#"/11 (/1&C'"3(>).

41&. 1. R$%&&1G13%81;(:%/C90J',D(./"1:+"7120$05('%(/"&&15&3"-(/,'30(
+,&"3"20D'"$"#1E',D(-07181'&31D(1:70$15

*&'"+',0(:%/C90J',0(3"-.%'11B(./07&2%+$0'',0('%(/"&&15&3"-(/,'30(- 3/C.',0(

2/%'&'%81"'%$I',0( 3"/."/%811( &( "9"/"2"-( 1( &"+"3C.',-1( %321+%-1( + 70&;231 -$/7K

7"$$%/"+( !fLB( 1-0FH1-1( &"2'1( 2,&;E( &"2/C7'13"+B( +( 2"-( E1&$0( 70&;231 2,&;E +(

&.081%$1:1/"+%'',D('%(-07181'&3"-("9"/C7"+%'11(."7/%:70$0'1;D(1(1'+0&21/CFH10(."(

'0&3"$I3"( -$/7K( 7"$$%/"+( !fL( '%( 1&&$07"+%'1;( 1( /%:/%9"231. b%31-1( 3"-.%'1;-1(

;+$;F2&;((Hitachi, Philips, Siemens, Toshiba, General Electric, $171/CFH10 ./%321E0&31(+"(

+&0D( &0#-0'2%D( /"&&15&3"#"( 1( -1/"+"#"( /,'3%( +,&"3"20D'"$"#1E'"#"( -07181'&3"#"(

"9"/C7"+%'1;( @5]K( O21( 3"-.%'11 /%:+0/'C$1( &0/+1&',0( &$CJ9,( 1( "9/%:"+%20$I',0(

./"#/%--,( +( 4"&&11 1( &2/%'%D( !\VB( 1( +( 80$"-( ./"+"7;2( ./1+$03%20$I'CF( 7$;(

-07181'&31D( /%9"2'13"+( 1( %#/0&&1+'CF( 7$;( 3"'3C/0'2"+( ."$1213C( ./"7+1J0'1;( &+"05(

./"7C3811(('%(/"&&15&3"-(/,'30 [7].

\%( 7%''"-( M2%.0( +( "20E0&2+0''"5( -07181'&3"5( ./"-,Q$0''"&21( '0( &CH0&2+C02(

3"-.%'15( ."7"9'"#"( -%&Q2%9%B( ."( G1'%'&"+,-( ."3%:%20$;-( C3%:%'',0( 3"-.%'11(

&"."&2%+1-,($1QI(&(&,/I0+,-1(#1#%'2%-1K((
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R/C.',0(&.081%$1:1/"+%'',0(3"-.%'11B(2%310(3%3(ghijklm(nopqrhsB(tsäger, Roche, 

Zimmer, 2"J0( ;+$;F2&;( &0/I0:',-1( 1#/"3%-1( /"&&15&3"#"( 1( -1/"+"#"( /,'3"+(

-07181'&3"#"( "9"/C7"+%'1;K( *'1( "9$%7%F2( Q2%2"-( +( 70&;231( 2,&;E( E0$"+03B( 1-0F2(

"9"/"2(+(-1$$1%/7,((70&;231(-1$$1%/7"+) 7"$$%/"+(!fL(1(1'+0&21/CF2(+(\e*R4(&"2'1(

-1$$1"'"+(7"$$%/"+(!fLK(c(/;70(&.081G1E0&31D(&0#-0'2"+(/,'3%(-07181'&31D(1:70$15(

7%'',0(3"-.%'11(-"#C2(C&.0Q'"(3"'3C/1/"+%2I(&(2/%'&'%81"'%$I',-1(3"/."/%81;-1K

c,+"7( ."( 1&&$07"+%'1F( "20E0&2+0'',D( ./"1:+"7120$05( +,&"3"20D'"$"#1E',D(

-07181'&31D( 1:70$15 '0C20Q120$0'K( c( "270$I',D( &0#-0'2%D( +,&"3"20D'"$"#1E',D(

-07181'&31D(1:70$15(./07&2%+$0',(071'1E',0("20E0&2+0'',0(./"1:+"7120$1B(2%310(3%3(

\SS( )T"'12"/?B( )b/12"'( O$032/"'13&?B( S*( )u/%$I&315( ".213"--0D%'1E0&315( :%+"7(

1-0'1(v$%-"+%?B()R/%&'"#+%/7008?B()u/%$I&315(./19"/"&2/"120$I',5(:%+"7?K(R"-.%'11(

)T07181'&310( b0D'"$"#11( w27?( 1( \eSR( )O$032/"'?( "&CH0&2+$;F2( &9"/3C(

2"-"#/%G1E0&3"#"( "9"/C7"+%'1;( 1:( 1-."/2',D( 3"-.$032CFH1DK *20E0&2+0'',0(

3"-.%'11B(3%3(./%+1$"B('0(.C9$13CF2(&+"F("2E02'CF(7"3C-0'2%81FB(E2"(#"+"/12("9(1D(

:%3/,2"&21 1("2&C2&2+11(&2/0-$0'1;(3(3"".0/%811K(*.C9$13"+%'',0(J0("2E02,(#"+"/;2("(

'0&"."&2%+1-"&21(+":-"J'"&205("20E0&2+0'',D(./"1:+"7120$05(-07181'&31D(1:70$15(1(

1D(:%/C90J',D(3"'3C/0'2"+K

R/C.',0(:%/C90J',0(3"-.%'11B('%"9"/"2B(&2/0-;2&;(3(&"2/C7'1E0&2+CK(\0&-"2/;(

'%( 2"B( E2"( ."( &+"1-( +":-"J'"&2;-( "'1 ./0+"&D"7;2( "20E0&2+0'',0( 3"-.%'11B( +( 80$;D(

"90&.0E0'1;( 1'G"/-%81"''"5( 1( M3&.0/2'"5( ."770/J3"5( ."( %32C%$I',-( +"./"&%-( 1(

3"$$0321+'"5( :%H12,( &+"1D( 1'20/0&"+( +( &1&20-0( :7/%+""D/%'0'1;( 1( "/#%'%D(

#"&C7%/&2+0''"5( +$%&21( 4"&&11( "'1( "9x071'1$1&I( +( %&&"81%81F( T0J7C'%/"7',D(

./"1:+"7120$05(-07181'&3"5(%..%/%2C/,(yz{t| N'%(&0#"7';(%&&"81%81;(+3$FE%02(+(&09;(

"3"$"(^=(+07CH1D(-0J7C'%/"7',D(3"-.%'15) [8].

*20E0&2+0'',-( ./"1:+"7120$;-( 7$;( C&.0Q'"5( 9"/I9,( &( :%/C90J',-1( 1#/"3%-1(

D"2;( 9,( '%( +'C2/0''0-( /,'30( '0"9D"71-"( '0( 2"$I3"( ."+,Q0'10( G1'%'&1/"+%'1;( 1(

3%7/"+"#"( ."20'81%$%B( '"( 2%3( J0( 1( %321+',5( ."1&3( 1( 1&."$I:"+%'10( /%:$1E',D( G"/-(

&"2/C7'1E0&2+%B( 3%3( 2"( &":7%'10( '"+,D( MGG0321+',D( "2/%&$0+,D( %&&"81%815( 1(

MGG0321+'"0(1&."$I:"+%'10(+":-"J'"&205(&CH0&2+CFH1D(./"G0&&1"'%$I',D(&""9H0&2+(

N4"&&15&3"5( ( %&&"81%811(./07./1;215( ( ."( ( ./"7%J0( 1( ( /0-"'2C(-07181'&3"5( ( 20D'131B(

L&&"81%811( "/#%'1:%815( "9"/"''"-./"-,Q$0''"#"( 3"-.$03&%( - ./"1:+"7120$05(

-07181'&31D( 1:70$15( 1( "9"/C7"+%'1;PB( +'07/0'10( %C2&"/&1'#%( ./1( /%:/%9"230( '"+,D(

-07181'&31D( 1:70$15K S"770/J3%( "20E0&2+0''"5( 1'7C&2/11( -07181'&3"5( 20D'131(

;+$;02&;(+%J'"5(:%7%E05(#"&C7%/&2+%B(2%3(3%3(/%:+12%;(-07181'&3%;(./"-,Q$0''"&2I('0(

2"$I3"( C3/0.12( ./0&21J( #"&C7%/&2+%B( '"( 2%3( J0( 1( +'0&02( +0&"-,5( +3$%7( +( "90&.0E0'10(
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'%81"'%$I'"5( 90:".%&'"&21B( M3"'"-131B( 9C702( &21-C$"-( 7$;( /%:+121;( '%C31B( .":+"$12(

"/#%'1:"+%2I( '"+,0( /%9"E10( -0&2%B( %( &":7%'10( '0"9D"71-"5( 1'G/%&2/C32C/,( 7$;(

/%:+0/2,+%'1;(+(4"&&11(./"1:+"7&2+(."$'"#"(813$%(9C702(."$0:',-(7$;(/%:+121;(7/C#1D(

+17"+(./"-,Q$0''"&21K(

=-,38-

T07181'&3%;(./"-,Q$0''"&2I(;+$;02&;("7'"5(1:('%19"$00 +,&"3"20D'"$"#1E',D(

"2/%&$05( '%/"7'"#"( D":;5&2+%K( }0( /%:+1210( 2/09C02( ."&2";''"#"( +'07/0'1;(

1''"+%81"'',D 20D'"$"#15( +( ./"1:+"7&2+" '"+,D( 1:70$15K( T07181'&3%;( 1'7C&2/1;

/%:+1+%02&;B(&2/0-120$I'"(/%&202(/,'"3(-07181'&31D(1:70$15B(C+0$1E1+%02&;(&2"1-"&2I(

./"7C3811B( '"( &./"&( '% "20E0&2+0''CF ./"7C381F .%7%02( +&$07&2+10 00( '1:3"5

3"'3C/0'2"&."&"9'"&21Y( "2&2%$"&21( 20D'"$"#15B( '07"&2%23%( ./1+$03%20$I'"&21B(

'07"&2%2"E'"#"(3%E0&2+%.

S/"1:+"7120$1(-07181'&3"5( 20D'131( :%/%'00( ."&2%+$0',( +( '0/%+'"0( ."$"J0'10B(

2%3( 3%3( 2"$I3"(3/C.',0(./07./1;21;(-"#C2(.":+"$12I( &090(1(-%&&"+"0(./"1:+"7&2+"B( 1(

./"+070'10( GC'7%-0'2%$I',D( 1&&$07"+%'15K( \%( &0#"7';Q'15( 70'I( +":-"J'"&21(

"20E0&2+0'',D( ./"1:+"7120$05( -07181'&31D( 1:70$15( '0&"."&2%+1-,( &( +":-"J'"&2;-1(

:%/C90J',D( 3"'3C/0'2"+B( %( :'%E120$I'%;( /%:'18%( +( /%&D"7%D( '%( 1&&$07"+%'1;( 1(

/%:/%9"231( 1( 3%7/"+"-( ."20'81%$0( '0( 7%02( "&'"+%'15( '%70;2I&;( '%( &CH0&2+0''"0(

1:-0'0'10(&12C%811(+(9$1J%5Q0-(9C7CH0-K

*2-021-( 2%3J0B( E2"( -"70/'1:%81;( 3%3( :7/%+""D/%'0'1;B( 2%3( 1( -07181'&3"5(

./"-,Q$0''"&21( 2/09C02( 3"-.$03&'"#"( ."7D"7%K( ( X$;( C&.0Q'"5( /0%$1:%811( E0#"(

'0"9D"71-('0(./"&2"(/;7(-0/B(%(80$0'%./%+$0''%;(."$1213%(#"&C7%/&2+%.

\%( '%Q( +:#$;7B( '%19"$00( .0/&.0321+',-( .C20-( 7$;( -"70/'1:%811( -07181'&3"5(

./"-,Q$0''"&21( ;+$;02&;( &"2/C7'1E0&2+"B( 3%3( +'C2/0''00B( -0J7C( "20E0&2+0'',-1(

./"1:+"7120$;-1B(2%3(1(-0J7C'%/"7'"0B(&(./1+$0E0'10-(:%/C90J',D(3"-.%'15K

*20E0&2+0''"5( -07181'&3"5( ./"-,Q$0''"&21( '0"9D"71-"( "2/%9"2%2I(

/%:'""9/%:',0( -0D%'1:-,( &"2/C7'1E0&2+%B( 2%310B( 3%3( &":7%'10( 1( 1&."$I:"+%'10(
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