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!"#!$%&'()*%+'$!

#$%!&'(%!')!*%+$,'('-.+/(!0&'-&%11!.,!%+','2.+!-&'3*$!$/1!4%%,!3.5%(6!

&%+'-,.7%5!1.,+%!85/2!92.*$!:";;<=!5.1+>11%5!*$%!.,+&%/1%5!(/4'&!0&'5>+*.?.*6!

4&'>-$*!/4'>*!46!,%3!2/+$.,%1!.,!$.1!)/2'>1!%@/20(%!')!*$%!0.,!)/+*'&6A"!B%!

0'.,*%5!'>*!*$/*!.,,'?/*.',!+/,!4%!/!2/C'&!)/+*'&!.,!-%,%&/*.,-!D*$%!3%/(*$!')!

,/*.',1AE!B%,+%F!*$%!G>%1*!*'!.5%,*.)6!*$%!)/+*'&1!*$/*!/))%+*!*%+$,'('-.+/(!0&'-&%11!

$/1!/**&/+*%5!*$%!/**%,*.',!')!%+','2.1*1A!!H,,'?/*.',!+',*&.4>*%1!,'*!',(6!*'!/,!

.,+&%/1%!.,!0&'5>+*.?.*6F!4>*!/(1'!*'!/!-&%/*%&!?/&.%*6!')!0&'5>+*1A!#$.1!0/0%&!)'+>1%1!

',!*$%!5%*%&2.,/,*1!')!.,,'?/*.?%!/+*.?.*6F!%10%+./((6!*$%!.,)(>%,+%!')!%5>+/*.',A!!#$%!

+%,*&/(!0>&0'1%!.1!*'!5%*%&2.,%!%@*%,*!*'!3$.+$!%5>+/*.',!$/1!/))%+*%5!.,?%,*.?%!

/+*.?.*6F!/1!&%)(%+*%5!.,!0/*%,*1A!

#$.1!0/0%&!%@0('&%1!*$%!%))%+*!')!%5>+/*.',!',!&%-.',/(!.,?%,*.?%!/+*.?.*6!/1!

&%)(%+*%5!.,!0/*%,*1!.11>%5!.,!*$%!I,.*%5!9*/*%1!4%*3%%,!"JKL!/,5!"KMLA!!#$.1!0%&.'5!

.1!1'2%*.2%1!&%)%&&%5!*'!/1!D*$%!N&'-&%11.?%!O&/AE!!#$%!-'?%&,2%,*!/5'0*%5!/!1%&.%1!

')!%+','2.+!0'(.+.%1!5%1.-,%5!*'!(.2.*!*$%!0'3%&!')!(/&-%!+'&0'&/*.',1AM!#$%1%!

.,+(>5%5!*$%!H,*%&1*/*%!P'22%&+%!8+*!/,5!*$%!9$%&2/,!8,*.*&>1*!8+*A!H,!*$%!%/&(6!

*3%,*.%*$!+%,*>&6F!*$%!IA9A!%24&/+%5!*$%!).&1*!>,.?%&1/(!/,5!)&%%!161*%2!')!

1%+',5/&6!%5>+/*.',F!3$.+$!+',*&.4>*%5!/,!.,+&%/1%!)&'2!"LQ!.,!"K"L!*'!RLQ!.,!

"KSL!.,!*$%!0&'0'&*.',!-&/5>/*.,-!)&'2!$.-$!1+$''(!:T'(5.,!%*!/(A!MLLKF!0A!"SU=A!#$%!

*&/,1)'&2/*.',!.,!*$%!,/*.',V1!%5>+/*.',/(!0'(.+.%1!/*!*$%!*>&,!')!*$%!+%,*>&6!

0&'?.5%1!/!>1%)>(!'00'&*>,.*6!*'!/,/(67%!*$%!&%(/*.',1$.0!4%*3%%,!%5>+/*.',!/,5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!81!$%!1/.5!2/+$.,%1!D%,/4(%!',%!2/,!*'!5'!*$%!3'&W!')!2/,6E!:";;<F!HA!.ARF!0A!";=A!#',6!
810&'2'>&-'1!:ML"M=!$/1!/!1*>56!',!*$%!1.-,.).+/,+%!')!2/+$.,%1!.,!92.*$X1!3'&WA!
M!9%%!Y/>(W,%&!:"KR"=A!
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.,?%,*.?%!/+*.?.*6A!

H,!*$%!).&1*!0/&*F!H!&%?.%3!*$%!(.*%&/*>&%F!.,+(>5.,-!8(.1$%&!8W$2%5C','?X1!

:ML"L=!5.1+>11.',!')!.,,'?/*.',!/,5!.,?%,*.',F!3$.+$!.5%,*.).%1!)'>&!2%/1>&%1!')!

.,,'?/*.',A!!Z%@*F!H!&%?.%3!*$%!(.*%&/*>&%!*$/*!+'20/&%1!*$%!0%&)'&2/,+%!')!T%&2/,6!

/,5!*$%!IA9A!.,!*%&21!')!*%+$,'('-.+/(!+$/,-%F!/,5!%@/2.,%1!*$%!%))%+*!')!%5>+/*.',!

',!*$%.&!0%&)'&2/,+%A!!H!/(1'!5.1+>11!*$&%%!0/0%&1!*$/*!)'+>1!',!*$%!+/>1/(!

&%(/*.',1$.0!4%*3%%,!%5>+/*.',!/,5!.,,'?/*.',F!3$%&%!*$%!%20$/1.1!.1!',!&%-.',/(!

5.))%&%,+%1!.,!.,,'?/*.?%!/+*.?.*6A!![/1*(6F!H!&%?.%3!Z/'2.![/2'&%/>@!/,5!\%,,%*$!

9'W'('))X1!1*>5.%1!:9'W'('))!"KJJ]![/2'&%/>@!/,5!9'W'('))!"KKKF!MLLL=F!3$.+$!

0&'?.5%!/4>,5/,*!%?.5%,+%!)'&!/!&%(/*.',!4%*3%%,!2/&W%*!5%2/,5!)'&!*%+$,'('-6!

/,5!.,?%,*.?%!/+*.?.*6A!!90%+.).+/((6F!*$%6!/,/(67%!*$%!&%-.',/(!+(>1*%&.,-!')!0/*%,*.,-!

/+*.?.*6!.,!*$%!IA9A!>1.,-!5/*/!)&'2!*$%!(/*%!%.-$*%%,*$!/,5!%/&(6!*3%,*.%*$!+%,*>&.%1A!!

#$%!1%+',5!0/&*!')!*$.1!0/0%&!.1!/,!%20.&.+/(!/,/(61.1!')!.,?%,*.?%!/+*.?.*6!.,!

*$%!IA9AF!>1.,-!5/*/!)&'2!"JKL!*'!"KMLA!!#$%!&%1>(*1!1$'3!/!1.-,.).+/,*!/,5!0'1.*.?%!

&%(/*.',1$.0!4%*3%%,!%5>+/*.',!/,5!.,,'?/*.',F!/,5!*$%6!/(1'!1>00'&*!1'2%!')!

[/2'&%/>@!/,5!9'W'('))X1!).,5.,-1A!#$%!2/.,!&%1>(*1!/&%!/1!)'(('31^!*%&*./&6!

%5>+/*.',!$/5!/!1.-,.).+/,*!%))%+*!',!1*/*%_(%?%(!.,,'?/*.?%!/+*.?.*6!)&'2!"KLL!*'!

"KMLF!3$.(%!*$%!%))%+*!')!$.-$!1+$''(!3/1!,'*!1.-,.).+/,*A!!`>&.,-!*$.1!0%&.'5!*$%!

.,)(>%,+%!')!>,.?%&1.*6!/,5!*%+$,.+/(!1+$''(1!.,+&%/1%5A!!Y>&*$%&2'&%F!&/.(&'/5!

2.(%/-%!$/5!/!+',1.1*%,*(6!1*&',-!%))%+*!',!.,,'?/*.',A!#$%1%!&%1>(*1!/&%!+',1.1*%,*!

3.*$!*$'1%!)'>,5!0&%?.'>1(6F!4>*!3.*$!1'2%!)%/*>&%1!10%+.).+!*'!*$%!0%&.'5!"KLL!*'!

"KMLA!

#$%!0/0%&!0&'+%%51!/1!)'(('31A!H,!*$%!1%+',5!1%+*.',F!H!&%?.%3!*$%'&%*.+/(!/,5!
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%20.&.+/(!1*>5.%1!')!*$%!5%*%&2.,/,*1!')!.,,'?/*.',!3.*$!/!)'+>1!',!*$%!&'(%!')!

%5>+/*.',A!9%+*.',!U!5%1+&.4%1!*$%!$.1*'&.+/(!0/**%&,1!')!0/*%,*.,-!/+*.?.*6!.,!*$%!IA9AF!

/,5!1%+*.',!S!0&'?.5%1!/!-%'-&/0$.+/(!/,/(61.1!')!.,?%,*.?%!/+*.?.*6!.,!*$%!IA9A!!

9%+*.',!R!0&%1%,*1!/!2'5%(!')!*$%!5%*%&2.,/,*1!')!0/*%,*.,-!/,5!&%0'&*1!*$%!

%20.&.+/(!&%1>(*1A!9%+*.',!<!+',+(>5%1A!

!

!!"#,+%-&.%)&-#/-0+-1!
#

2"#3-4+$+%+'$5#.$(#6-.5)&-5!

9.2',!\>7,%*1!5%).,%1!D.,?%,*.?%E!/+*.?.*6!/1!D*%+$,.+/(!.,?%,*.',1E!*$/*!

.,?'(?%!D,%3!+'24.,/*.',1!')!%@.1*.,-!W,'3(%5-%E!/,5!/&%!0'*%,*./((6!>1%)>(!.,!

%+','2.+!0&'5>+*.',!:"K<MF!0A!M"=F!3$.(%!*$%!aOP`!:"KK;F!0A!"J=!5%1+&.4%1!

.,,'?/*.',!/1!)'(('31^!D8!*%+$,'('-.+/(!0&'5>+*!.,,'?/*.',!.1!*$%!

.20(%2%,*/*.',b+'22%&+./(.7/*.',!')!/!0&'5>+*!3.*$!.20&'?%5!0%&)'&2/,+%!

+$/&/+*%&.1*.+1!1>+$!/1!5%(.?%&.,-!'4C%+*.?%(6!,%3!'&!.20&'?%5!1%&?.+%1!*'!*$%!

+',1>2%&A!8!*%+$,'('-.+/(!0&'+%11!.,,'?/*.',!.1!*$%!.20(%2%,*/*.',b/5'0*.',!')!

,%3!'&!1.-,.).+/,*(6!.20&'?%5!0&'5>+*.',!'&!5%(.?%&6!2%*$'51AE!#$.1!5%).,.*.',!+/,!

4%!1%%,!*'!%,+'20/11!+$/,-%1!.,!%G>.02%,*F!$>2/,!&%1'>&+%1!3'&W.,-!2%*$'51F!

/,5!*$%!2/,/-%2%,*!')!/!).&2A!B%,+%F!.,,'?/*.',!$/1!/!4&'/5%&!2%/,.,-!*$/,!

.,?%,*.',F!4%+/>1%!.*!.,+(>5%1!,%3!2%*$'51!')!4>1.,%11!2/,/-%2%,*!.,!/55.*.',!*'!

,%3!*%+$,'('-.+/(!0&'5>+*1A!!c'*$!*%&21!/&%!>1%5!.,!*$%!/,/(61.1!')!*%+$,'('-.+/(!

5%?%('02%,*F!/,5!4'*$!+/&&6!/!+',,'*/*.',!%20$/1.7.,-!*$%!%+','2.+!?/(>%!')!

+&%/*.?%!/+*.?.*6A!!

8W$2%5C','?!:ML"L=!5.1+>11%1!)'>&!2%/1>&%1!')!.,,'?/*.?%!/+*.?.*6^!
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&%1%/&+$!/,5!5%?%('02%,*!10%,5.,-F!0/*%,*1F!4.4(.'2%*&.+!5/*/UF!/,5!).&2!1>&?%61!')!

.,,'?/*.',A!8W$2%5C','?!/&->%1!*$/*!.,,'?/*.',!+'>,*1!)&'2!1>&?%61!/&%!*$%!4%1*!

2%/1>&%F!4%+/>1%!*$%6!5.&%+*(6!&%)(%+*!*$%!'>*0>*!')!/!).&2X1!.,,'?/*.?%!/+*.?.*6F!/,5!

/&%!4/1%5!',!1.2.(/&!+'((%+*.',!0&'+%5>&%1!/+&'11!+'>,*&.%1A!!H,!+',*&/1*F!de`!

10%,5.,-!2%/1>&%1!',(6!.,0>*1!*'!.,,'?/*.',A!N/*%,*1!/&%!,'*!?%&6!>1%)>(!)'&!

.,*%&,/*.',/(!+'20/&.1',F!1.,+%!0/*%,*!(/31!5.))%&!/+&'11!+'>,*&.%1A!!Y.,/((6F!

4.4(.'2%*&.+!5/*/!3/1!,'*!161*%2/*.+/((6!+'((%+*%5!>,*.(!?%&6!&%+%,*(6F!/,5!.1!,'*!

+/0/4(%!')!0&%+.1%(6!2%/1>&.,-!/((!*60%1!')!.,,'?/*.',A!

#$.1!1*>56!)'+>1%1!',!.,?%,*.?%!/+*.?.*6!.,!*$%!IA9A!4%*3%%,!"JKL!/,5!"KMLF!

>1.,-!0/*%,*1F!/!2%/1>&%!*$/*!',(6!/++'>,*1!)'&!*%+$,.+/(!+&%/*.',A!!#$%&%!/&%!1%?%&/(!

&%/1',1!)'&!>1.,-!0/*%,*1^!).&1*F!*$%!'*$%&!*$&%%!2%/1>&%1!/&%!(.2.*%5!.,!*%&21!')!*$%!

$.1*'&.+/(!5/*/!/?/.(/4(%A!!9%+',5F!*$%!%@/2.,/*.',!')!IA9A!0/*%,*!/00(.+/*.',1!,'*!

',(6!)'+>1%1!',!*$%!'&.-.,/(.*6!')!/,!.,?%,*.',F!4>*!/(1'!C>5-%1!.*!46!.*1!%+','2.+!

?/(>%F!'&!D>1%)>(,%11AE!8(1'!.,5.+/*%5!46!8W$2%5C','?!:ML"LF!0A!;=F!/((!)'>&!2%/1>&%1!

')!.,,'?/*.',!*%,5!*'!0&'5>+%!+',1.1*%,*!&%1>(*1!',!2'1*!.11>%1!',+%!*$%!&%1%/&+$%&!

+',*&'(1!)'&!'4?.'>1!4./1%1A!!

#

7"#8.5-#9%)(+-5!

#$%!0>&0'1%!')!*$.1!1%+*.',!.1!*'!1*>56!*$%!%))%+*!')!/!1%&.%1!+$/,-%1!.,!*$%!

T%&2/,!/,5!*$%!82%&.+/,!%5>+/*.',!0'(.+.%1!.,!*$%!,.,%*%%,*$!+%,*>&6!/,5!%/&(6!

*3%,*.%*$!+%,*>&6!',!*$%.&!*%+$,'('-.+/(!0%&)'&2/,+%A!H,!!"#$%&'&()#*'+,%%&-*.)&%+

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 Coined by Alan Pritchard in “Statistical Bibliograph or Bibliometrics” (1969), it is defined as “the 

application of mathematics and statistical methods to books and other media of communication”, which are 

usually in the form of publications and citations or innovation announcements.!
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*%/+0#&%&1)#+2"34&31*%#"!:9*%.(!%*!/(A!MLLM=F!,.,%!/5?/,+%5!.,5>1*&./(.7%5!

+'>,*&.%1S!/&%!1*>5.%5!*'!+'20/&%!*$%.&!0%&)'&2/,+%!.,!*%+$,'('-.+/(!.,,'?/*.',F!

/,5!*'!/,/(67%!*$%!)/+*'&1!/))%+*.,-!*$/*!0%&)'&2/,+%A!P',*&.4>*'&1!*'!*$.1!%5.*%5!

?'(>2%F!d'4%&*!T'&5',F!B'&1*!9.%4%&*F!/,5!f.+$/%(!9*'(0%F!/-&%%!*$/*!%5>+/*.',!.1!/!

+&.*.+/(!)/+*'&A!!8,!%))%+*.?%!%5>+/*.',!161*%2!.1!1$'3,!*'!4%!+&>+./(!*'!/!+'>,*&6V1!

*%+$,'('-.+/(!5%?%('02%,*A!82',-!*$%1%!+'>,*&.%1F!T%&2/,6!/,5!*$%!IA9A!/&%!

%10%+./((6!&%0&%1%,*/*.?%!.,!*%&21!')!*$%!&'(%!')!%5>+/*.',!.,!*%+$,'('-.+/(!+$/,-%A!!

T%&2/,6!5'2.,/*%5!*$%!+$%2.+/(!.,5>1*&6!)&'2!*$%!"J;L1!*'!*$%!"KML1A!!#$.1!

1>++%11!3/1!5>%!2/.,(6!*'!*$%!%/&(.%&!%1*/4(.1$2%,*!')!%,-.,%%&.,-!1+$''(1F!'&!

0'(6*%+$,.G>%1A!!8(*$'>-$!.*!3/1!,'*!*$%!).&1*!+'>,*&6!*'!'0%,!/,!%,-.,%%&.,-!1+$''(F!

T%&2/,6!%@0%&.%,+%5!&/0.5!0&'(.)%&/*.',!')!0'(6*%+$,.G>%1!5>&.,-!*$%!"JML1!/,5!

VUL1A!!g.*$!*$%!4%(.%)!*$/*!D/!1+$''(!')!/00(.%5!1+.%,+%!.1!/,!%))%+*.?%!2%/,1!')!

+'>,*%&.,-!*$%!c&.*.1$!(%/5!.,!.,5>1*&./(!/))/.&1!:O5%(1*%.,!MLLKF!0A!"JJ=FE!T%&2/,6!

3/1!*$%!).&1*!*'!+'06!*$%!Y&%,+$!h+'(%!N'(6*%+$,.G>%!%5>+/*.',!2'5%(A!84'>*!*$.&*6!

6%/&1!(/*%&!T%&2/,6!+',?%&*%5!*'!*$%!."#$%)5#$"+6&#$5#$7'"%F!3.*$!+>&&.+>(/!1$.)*.,-!

)&'2!+.?.(F!2.(.*/&6F!/,5!2.,.,-!%,-.,%%&.,-!*'3/&51!2'&%!-%,%&/(!/00(.%5!1+.%,+%A!!

8,!/4>,5/,*!1>00(6!')!G>/(.).%5!%,-.,%%&1!1>00'&*%5!T%&2/,6X1!(%/5%&1$.0!.,!$.-$_

*%+$!.,5>1*&.%1!>0!>,*.(!*$%!%/&(6!*3%,*.%*$!+%,*>&6AR!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
S!#$%!+$/0*%&!DP'>,*&6!9*>5.%1E!.,+(>5%1!*$%!I,.*%5!9*/*%1F!i/0/,F!T%&2/,6F!Y&/,+%F!*$%!I,.*%5!
\.,-5'2F!/,5!)'>&!Z'&5.+!+'>,*&.%1F!3$.+$!/&%!`%,2/&WF!Y.,(/,5F!Z'&3/6F!/,5!93%5%,A!!
!
R!T%&2/,6!/(1'!4%+/2%!/!(%/5%&!.,!*$%!0&'5>+*.',!')!/>*'2'4.(%1F!2/+$.,%&6F!%(%+*&.+/(!%,-.,%%&.,-F!
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