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The majority of machine learning (ML) experiments in libraries stem from a simple 
reality: human time, attention, and labor will always be severely limited in 
proportion to the enormous collections we might wish to describe and catalog. ML 
methods are proposed as tools for enriching collections, making them more useable 
for scholars, students, and the general public. ML is posited as an aide to 
discoverability and serendipity amidst informational abundance. We might imagine, 
for example, patrons browsing automatically-derived topics of interest across a 
digital library comprising thousands or millions of texts—more texts, certainly, 
than typical constraints on labor or expertise would allow us to imagine labelling 
manually. 

Ryan Cordell, "Machine Learning + Libraries" (2020)



How can the reliability of ML data and metadata be assessed, and how can 
probabilistic information be integrated with human-created information, or 
integrated into systems designed around hand-assigned categories, tags, 
summaries, and so forth? To phrase this central question in another way, the ML 
and libraries field must develop means to bridge a world that prioritizes expert data 
and metadata, created slowly, and a set of methods that generate useful but flawed 
data and metadata, more quickly and at a larger scale […] ML derived data will 
likely never meet the gold standard for reliability, but could nonetheless enhance 
discoverability in some of the ways researchers have promised for decades. 

Ryan Cordell, "Machine Learning + Libraries" (2020)



SURFHVVHV� WHFKQLFDO VWHSV� GDWD� FRGH� DQG SLSHOLQHV���� ,'$ GHVFULEHV LWVHOI DV ´D GHPRQVWUDWLRQ
SURMHFW�µ D WHUP WKDW VSHDNV WR WKH PRVW XUJHQW QHHGV RI WKH FRPPXQLW\ ULJKW QRZ� PRGHOV RI WKH
IXOO 0/ DQG OLEUDULHV SLSHOLQH WKDW FDQ EH HPXODWHG E\ RWKHU LQVWLWXWLRQV�
,Q WKH QH[W WZR \HDUV� OHDGLQJ 0/�FDSDEOH OLEUDULHV DQG IXQGHUV VKRXOG VXSSRUW ��� DGGLWLRQDO�
IXQGHG GHPRQVWUDWLRQ SURMHFWV LQ GLVWLQFW KLVWRULFDO RU KXPDQLVWLF GRPDLQV� ,Q RXU LQWHUYLHZ� .DWH
=ZDDUG DGYRFDWHG WKH YDOXH RI SLORW SURMHFWV WR ´JLYH HYHU\RQH D VHQVH RI WKH WDQJLEOH FRVW�EHQHÀWV
RI VHWWLQJ XS DQG UXQQLQJ D>Q 0/@ SURMHFW�µ��� 7KHVH EHQHÀWV UHGRXQG QRW RQO\ WR WKH OLEUDU\
VSRQVRULQJ WKH SURMHFW EXW DOVR� LI SURSHUO\ GRFXPHQWHG� WKH ZLGHU 0/ DQG OLEUDULHV FRPPXQLW\�
/LNH ,'$ DQG 1HZVSDSHU 1DYLJDWRU� WKH JRDO RI IXWXUH GHPRQVWUDWLRQ SURMHFWV VKRXOG EH WULIROG�
)LUVW� WKH\ VKRXOG VHHN WR LQYHVWLJDWH SDUWLFXODU GDWDVHWV XVLQJ 0/ PHWKRGV LQ ZD\V PHDQLQJIXO WR
GRPDLQ VFKRODUV� GHPRQVWUDWLQJ WKH SRWHQWLDO YDOXH RI 0/ IRU UHVHDUFK LQ WKH DUHD� 6HFRQGO\� WKH\
VKRXOG IRUHIURQW TXHVWLRQV RI GDWD ELDV� KDUPPLWLJDWLRQ� DQG GDWD MXVWLFH LQ WKHLU SURMHFW FRQFHSWLRQ�
SURFHVV GHVFULSWLRQV� DQG DQDO\VHV� )LQDOO\� WKH\ VKRXOG SULRULWL]H H[WHQVLYH GRFXPHQWDWLRQ RI WKHLU
SURMHFW GDWD� SLSHOLQH� DQG ZRUNÁRZV� IRU WKH EHQHÀW RI WKH ZLGHU OLEUDU\ FRPPXQLW\�
,I SRVVLEOH� WKHVH GHPRQVWUDWLRQ SURMHFWV FRXOG EH RUJDQL]HG DQG IXQGHG XQGHU D XQLÀHG LQLWLDWLYH�
DORQJ WKH OLQHV RI WKH 'LJJLQJ ,QWR 'DWD &KDOOHQJHV� 7KH JRDO RI VXFK FRRUGLQDWLRQ ZRXOG EH WR
LQFUHDVH FRPPXQLFDWLRQ DQG LGHD H[FKDQJH DPRQJ WKH GHPRQVWUDWLRQ SURMHFWV DQG SURYLGH UHJXODU
RSSRUWXQLWLHV IRU GLDORJXH WKURXJK SURJUDP PHHWLQJV RU FRQIHUHQFHV� ,Q DGGLWLRQ� SURMHFWV· GDWD�
ZKLWHSDSHUV� DQG RWKHU RXWSXWV FRXOG EH DJJUHJDWHG DQG VKDUHG WRJHWKHU� VHHGLQJ HŲRUWV WR EXLOG
0/ DQG OLEUDU\ UHVRXUFH JXLGHV� V\OODEL� DQG WRRONLWV ZLWK VDOLHQW H[DPSOHV�

������ 3LORW ,QWHJUDWHG ,QWHUIDFHV IRU &RPPXQLFDWLQJ 0/�'HULYHG 'DWD

$V , GHVFULEH LQ ���� PXFK RI WKH OLWHUDWXUH LQ 0/ DQG OLEUDULHV LV FRPSRVHG LQ WKH ´SHUSHWXDO IXWXUH
WHQVH�µ 3URMHFWV DUH IUDPHG LQ WHUPV RI WKH GLVFRYHULHV WKH\ ZLOO VSDUN E\ DOORZLQJ XVHUV WR EURZVH
RU VHDUFK OLEUDU\ GDWD LQ QHZ ZD\V� 7KH DSSOLFDWLRQV RXWOLQHG LQ 6HFWLRQ � RI WKLV UHSRUW H[HPSOLI\
WKLV SHUSHWXDO IXWXUH WHQVH� 7KH PDQ\ DFWLYLWLHV RXWOLQHG XQGHU WKH KHDGLQJ RI ´GLVFRYHUDELOLW\µ LQ
���³ H�J� FOXVWHULQJ� FODVVLÀFDWLRQ� PHWDGDWD H[DFWLRQ³GR QRW EHFRPH UHDOO\ YDOXDEOH XQWLO XVHUV
FDQ PDNH XVH RI WKHP WR H[SORUH� &XUUHQWO\ WKHUH LV D VWDUN GLYLGH EHWZHHQ PRVW FROOHFWLRQV DQG WKH
RXWSXWV RI WKH UHVHDUFK WKRVH FROOHFWLRQV HQDEOH� EXW WKLV GLYLGH FRXOG EH EULGJHG DV 0/ GDWD LV XVHG
WR GLUHFWO\ HQULFK FROOHFWLRQV� 3URMHFWV VXFK DV ´1DWLRQDO 1HLJKERUVµ��� DQG ´1HXUDO 1HLJKERUVµ���
VXJJHVW ZKDW 0/�LQWHJUDWHG LQWHUIDFHV PLJKW ORRN OLNH� DQG WKH ZD\V WKH\ PLJKW HQDEOH UHVHDUFKHUV�
VWXGHQWV� DQG RWKHU XVHUV WR LQWHUDFW ZLWK FROOHFWLRQV LQ QHZ ZD\V� EXW HYHQ WKHVH LQWHUIDFHV GR QRW
GLUHFWO\ WLH LQWR OLEUDU\ FDWDORJ V\VWHPV�
, VWURQJO\ UHFRPPHQG WKDW OLEUDULHV VWULYH QRW IRU SROLVK LQ WKHVH LQWHUIDFHV� EXW LQVWHDG IRU H[SOLFLW
FRPPXQLFDWLRQ RI 0/ SURFHVVHV DQG GHFLVLRQV� ,Q RXU LQWHUYLHZ� %HQMDPLQ /HH LGHQWLÀHG KXPDQ�
FRPSXWHU LQWHUDFWLRQ �+&,� DV RQH RI WKH PRVW IUXLWIXO DUHDV IRU FROODERUDWLRQ EHWZHHQ OLEUDULHV DQG
FRPSXWHU VFLHQWLVWV DURXQG PDFKLQH OHDUQLQJ� )URP WKH SHUVSHFWLYH RI +&,� KH DUJXHG� D UHVHDUFKHU
���/RUDQJ HW DO�� ´'LJLWDO /LEUDULHV� ,QWHOOLJHQW 'DWD $QDO\WLFV� DQG $XJPHQWHG 'HVFULSWLRQ�µ OHH����D�
���&RUGHOO� ´0DFKLQH /HDUQLQJ DQG /LEUDULHV ,QWHUYLHZ ZLWK .DWH =ZDDUG�µ
���6DUDK 5HLŲ &RQHOO HW DO�� ´1DWLRQDO 1HLJKERUV � &08 '+�µ DFFHVVHG 1RYHPEHU �� ����� KWWSV���GK�ZHE�KVV�FPX�
HGX�QJD�HVVD\�
���<DOH 'LJLWDO +XPDQLWLHV /DE� ´1HXUDO 1HLJKERUV�µ

��

VKRXOG QRW ZDLW IRU WKH GDWD WR EH SHUIHFW� EXW LQVWHDG SUHVHQW LW DV D SLORW RU SURWRW\SH� OHDUQ IURP
XVHUV� DQG UHÀQH IURP WKHUH���� :KHUH FRPSXWHU VFLHQWLVWV EULQJ H[SHUWLVH LQ0/PHWKRGV� OLEUDULHV
XQGHUVWDQG LQIRUPDWLRQ OLWHUDF\ DQG FDQ KHOS FRQVWUXFW LQWHUIDFHV WKDW FRPPXQLFDWH 0/ GDWD WR D
ZLGH UDQJH RI SURVSHFWLYH XVHUV�
0/�LQWHJUDWHG LQWHUIDFHV VKRXOG UHSRUW� IRU LQVWDQFH� WKH FRQÀGHQFH VFRUHV IRU UHODWLRQVKLSV� DQ�
QRWDWLRQV� RU RWKHU PHWDGDWD GHWHUPLQHG WKURXJK DQ 0/ DOJRULWKP� DQG VHHN WR PDNH XVHUV PRUH
DZDUH RI WKH SUREDELOLVWLF EDVLV RI WKLV GDWD� 7KH DLP RI VXFK UHSRUWLQJ LV QRW VLPSO\ WR FDVW GRXEW³
WKRXJK VNHSWLFLVP LV KHDOWK\ LQ WKLV GRPDLQ³EXW WR PDNH SUHVHQWDWLRQV RI 0/ GDWD RSSRUWXQLWLHV
IRU FXOWLYDWLQJ OLWHUDF\ IRU 0/ DQG SUREDELOLVWLF PHWKRGV� +HOSLQJ XVHUV XQGHUVWDQG WKH FRQÀGHQFH
UDWLQJ EHKLQG D SDUWLFXODU ODEHO RU FDWHJRU\ KHOSV FRQWH[WXDOL]H DQ\ FODLPV WKH\PLJKW PDNH� $ VHQVH
RI 0/·V OLPLWDWLRQV FRXOG� SHUKDSV FRXQWHULQWXLWLYHO\� VHUYH WR LQFUHDVH RYHUDOO FRQÀGHQFH LQ 0/�
EHFDXVH LWV FODLPV ZLOO EH XQGHUVWRRG DV FRQWH[WXDO DQG UHODWLRQDO UDWKHU WKDQ WRWDOL]LQJ� 7KURXJK
WKH FXOWLYDWLRQ RI H[SODLQLQJ� 0/�LQWHJUDWHG LQWHUIDFHV� WKH OLEUDU\ ZLOO KHOS PHHW WKH HGXFDWLRQDO
JRDOV , RXWOLQH LQ ����� EHORZ� FHQWHULQJ LWV HQJDJHPHQWV ZLWK 0/ WKURXJK SHGDJRJ\ DQG RXWUHDFK�

���� 0/ ([SHUWLVH LQ /LEUDULHV

%H\RQG VHUYLQJ DV VLWHV IRU UHVSRQVLEOH 0/ UHVHDUFK SURMHFWV� OLEUDULHV KDYH D FHQWUDO UROH WR SOD\ LQ
FXOWLYDWLQJ OLWHUDF\ DERXW 0/ WHFKQRORJLHV� DQG WKHLU HŲHFWV LQ SDWURQV· OLYHV� :KLOH PDQ\ FRPSD�
QLHV VHH WKHLU GXW\ SULPDULO\ WR WKHLU VKDUHKROGHUV� OLEUDULHV KDYH D SXEOLF PLVVLRQ WKDW JLYHV WKHP
D XQLTXH RSSRUWXQLW\ WR HGXFDWH DV WKH\ H[SHULPHQW� $V VLWHV IRU DSSOLHG SHGDJRJ\� OLEUDULHV FDQ
EHFRPH WUDQVIRUPDWLYH DGYRFDWHV LQ EURDGHU FXOWXUDO DQG SROLWLFDO FRQYHUVDWLRQV DERXW 0/� )RVWHU�
LQJ WKHVH HGXFDWLRQDO HŲRUWV ZLOO UHTXLUH LQIUDVWUXFWXUDO LQYHVWPHQWV LQ 0/ H[SHUWLVH DPRQJ OLEUDU\
VWDŲ DQG FUHDWLYH WKLQNLQJ DERXW KRZ WR VKDUH H[SHUWLVH DPRQJ LQVWLWXWLRQV�

������ ,QFRUSRUDWH 0/ ,QWR /LEUDU\ ,QIRUPDWLRQ /LWHUDF\ 3HGDJRJ\

,Q DGGLWLRQ WR DSSO\LQJ 0/ PHWKRGV WR FROOHFWLRQV� OLEUDULHV PXVW LQFRUSRUDWH 0/ LQWR WKHLU LQIRU�
PDWLRQ OLWHUDF\ SHGDJRJ\� %RWK XQLYHUVLW\ DQG SXEOLF OLEUDULHV SULRULWL]H OLWHUDF\ DQG HGXFDWLRQ� IRU
LQVWDQFH WUDLQLQJ SDWURQV WR HYDOXDWH WKH UHOLDELOLW\ RI UHVHDUFK VRXUFHV� ZKHWKHU DQDORJ RU GLJLWDO�
*LYHQ WKH GHYHORSPHQW RI ´GHHS IDNHVµ DQG ODQJXDJH PRGHOV VXFK DV *37��� LW ZLOO EHFRPH PRUH
QHFHVVDU\ WKDQ HYHU WR HGXFDWH UHVHDUFKHUV� VWXGHQWV� DQG WKH SXEOLF DERXW WKH FDSDELOLWLHV RI $,
V\VWHPV IRU ERWK SRVLWLYH DQG PDOLFLRXV SXUSRVHV� $V WKH GHYHORSHUV RI *37�� DFNQRZOHGJH� VXFK
WHFKQRORJ\ FRXOG EH XVHG� DPRQJ RWKHU WKLQJV� WR�

� *HQHUDWH PLVOHDGLQJ QHZV DUWLFOHV
� ,PSHUVRQDWH RWKHUV RQOLQH
� $XWRPDWH WKH SURGXFWLRQ RI DEXVLYH RU IDNHG FRQWHQW WR SRVW RQ VRFLDO PHGLD
� $XWRPDWH WKH SURGXFWLRQ RI VSDP�SKLVKLQJ FRQWHQW

´7KH SXEOLF DW ODUJH�µ WKH\ FRQWLQXH� ´ZLOO QHHG WR EHFRPH PRUH VNHSWLFDO RI WH[W WKH\ ÀQG RQOLQH�
���&RUGHOO� ´0DFKLQH /HDUQLQJ DQG /LEUDULHV ,QWHUYLHZ ZLWK %HQMDPLQ &KDUOHV *HUPDLQ /HH�µ

��



������ 3LORW ,QWHJUDWHG ,QWHUIDFHV IRU &RPPXQLFDWLQJ 0/�'HULYHG 'DWD

$V , GHVFULEH LQ ���� PXFK RI WKH OLWHUDWXUH LQ 0/ DQG OLEUDULHV LV FRPSRVHG LQ WKH ´SHUSHWXDO IXWXUH
WHQVH�µ 3URMHFWV DUH IUDPHG LQ WHUPV RI WKH GLVFRYHULHV WKH\ ZLOO VSDUN E\ DOORZLQJ XVHUV WR EURZVH
RU VHDUFK OLEUDU\ GDWD LQ QHZ ZD\V� 7KH DSSOLFDWLRQV RXWOLQHG LQ 6HFWLRQ � RI WKLV UHSRUW H[HPSOLI\
WKLV SHUSHWXDO IXWXUH WHQVH� 7KH PDQ\ DFWLYLWLHV RXWOLQHG XQGHU WKH KHDGLQJ RI ´GLVFRYHUDELOLW\µ LQ
���³ H�J� FOXVWHULQJ� FODVVLÀFDWLRQ� PHWDGDWD H[DFWLRQ³GR QRW EHFRPH UHDOO\ YDOXDEOH XQWLO XVHUV
FDQ PDNH XVH RI WKHP WR H[SORUH� &XUUHQWO\ WKHUH LV D VWDUN GLYLGH EHWZHHQ PRVW FROOHFWLRQV DQG WKH
RXWSXWV RI WKH UHVHDUFK WKRVH FROOHFWLRQV HQDEOH� EXW WKLV GLYLGH FRXOG EH EULGJHG DV 0/ GDWD LV XVHG
WR GLUHFWO\ HQULFK FROOHFWLRQV� 3URMHFWV VXFK DV ´1DWLRQDO 1HLJKERUVµ��� DQG ´1HXUDO 1HLJKERUVµ���
VXJJHVW ZKDW 0/�LQWHJUDWHG LQWHUIDFHV PLJKW ORRN OLNH� DQG WKH ZD\V WKH\ PLJKW HQDEOH UHVHDUFKHUV�
VWXGHQWV� DQG RWKHU XVHUV WR LQWHUDFW ZLWK FROOHFWLRQV LQ QHZ ZD\V� EXW HYHQ WKHVH LQWHUIDFHV GR QRW
GLUHFWO\ WLH LQWR OLEUDU\ FDWDORJ V\VWHPV�
, VWURQJO\ UHFRPPHQG WKDW OLEUDULHV VWULYH QRW IRU SROLVK LQ WKHVH LQWHUIDFHV� EXW LQVWHDG IRU H[SOLFLW
FRPPXQLFDWLRQ RI 0/ SURFHVVHV DQG GHFLVLRQV� ,Q RXU LQWHUYLHZ� %HQMDPLQ /HH LGHQWLÀHG KXPDQ�
FRPSXWHU LQWHUDFWLRQ �+&,� DV RQH RI WKH PRVW IUXLWIXO DUHDV IRU FROODERUDWLRQ EHWZHHQ OLEUDULHV DQG
FRPSXWHU VFLHQWLVWV DURXQG PDFKLQH OHDUQLQJ� )URP WKH SHUVSHFWLYH RI +&,� KH DUJXHG� D UHVHDUFKHU

VKRXOG QRW ZDLW IRU WKH GDWD WR EH SHUIHFW� EXW LQVWHDG SUHVHQW LW DV D SLORW RU SURWRW\SH� OHDUQ IURP
XVHUV� DQG UHÀQH IURP WKHUH���� :KHUH FRPSXWHU VFLHQWLVWV EULQJ H[SHUWLVH LQ0/PHWKRGV� OLEUDULHV
XQGHUVWDQG LQIRUPDWLRQ OLWHUDF\ DQG FDQ KHOS FRQVWUXFW LQWHUIDFHV WKDW FRPPXQLFDWH 0/ GDWD WR D
ZLGH UDQJH RI SURVSHFWLYH XVHUV�
0/�LQWHJUDWHG LQWHUIDFHV VKRXOG UHSRUW� IRU LQVWDQFH� WKH FRQÀGHQFH VFRUHV IRU UHODWLRQVKLSV� DQ�
QRWDWLRQV� RU RWKHU PHWDGDWD GHWHUPLQHG WKURXJK DQ 0/ DOJRULWKP� DQG VHHN WR PDNH XVHUV PRUH
DZDUH RI WKH SUREDELOLVWLF EDVLV RI WKLV GDWD� 7KH DLP RI VXFK UHSRUWLQJ LV QRW VLPSO\ WR FDVW GRXEW³
WKRXJK VNHSWLFLVP LV KHDOWK\ LQ WKLV GRPDLQ³EXW WR PDNH SUHVHQWDWLRQV RI 0/ GDWD RSSRUWXQLWLHV
IRU FXOWLYDWLQJ OLWHUDF\ IRU 0/ DQG SUREDELOLVWLF PHWKRGV� +HOSLQJ XVHUV XQGHUVWDQG WKH FRQÀGHQFH
UDWLQJ EHKLQG D SDUWLFXODU ODEHO RU FDWHJRU\ KHOSV FRQWH[WXDOL]H DQ\ FODLPV WKH\PLJKW PDNH� $ VHQVH
RI 0/·V OLPLWDWLRQV FRXOG� SHUKDSV FRXQWHULQWXLWLYHO\� VHUYH WR LQFUHDVH RYHUDOO FRQÀGHQFH LQ 0/�
EHFDXVH LWV FODLPV ZLOO EH XQGHUVWRRG DV FRQWH[WXDO DQG UHODWLRQDO UDWKHU WKDQ WRWDOL]LQJ� 7KURXJK
WKH FXOWLYDWLRQ RI H[SODLQLQJ� 0/�LQWHJUDWHG LQWHUIDFHV� WKH OLEUDU\ ZLOO KHOS PHHW WKH HGXFDWLRQDO
JRDOV , RXWOLQH LQ ����� EHORZ� FHQWHULQJ LWV HQJDJHPHQWV ZLWK 0/ WKURXJK SHGDJRJ\ DQG RXWUHDFK�

���� 0/ ([SHUWLVH LQ /LEUDULHV

SURFHVVHV� WHFKQLFDO VWHSV� GDWD� FRGH� DQG SLSHOLQHV���� ,'$ GHVFULEHV LWVHOI DV ´D GHPRQVWUDWLRQ
SURMHFW�µ D WHUP WKDW VSHDNV WR WKH PRVW XUJHQW QHHGV RI WKH FRPPXQLW\ ULJKW QRZ� PRGHOV RI WKH
IXOO 0/ DQG OLEUDULHV SLSHOLQH WKDW FDQ EH HPXODWHG E\ RWKHU LQVWLWXWLRQV�
,Q WKH QH[W WZR \HDUV� OHDGLQJ 0/�FDSDEOH OLEUDULHV DQG IXQGHUV VKRXOG VXSSRUW ��� DGGLWLRQDO�
IXQGHG GHPRQVWUDWLRQ SURMHFWV LQ GLVWLQFW KLVWRULFDO RU KXPDQLVWLF GRPDLQV� ,Q RXU LQWHUYLHZ� .DWH
=ZDDUG DGYRFDWHG WKH YDOXH RI SLORW SURMHFWV WR ´JLYH HYHU\RQH D VHQVH RI WKH WDQJLEOH FRVW�EHQHÀWV
RI VHWWLQJ XS DQG UXQQLQJ D>Q 0/@ SURMHFW�µ��� 7KHVH EHQHÀWV UHGRXQG QRW RQO\ WR WKH OLEUDU\
VSRQVRULQJ WKH SURMHFW EXW DOVR� LI SURSHUO\ GRFXPHQWHG� WKH ZLGHU 0/ DQG OLEUDULHV FRPPXQLW\�
/LNH ,'$ DQG 1HZVSDSHU 1DYLJDWRU� WKH JRDO RI IXWXUH GHPRQVWUDWLRQ SURMHFWV VKRXOG EH WULIROG�
)LUVW� WKH\ VKRXOG VHHN WR LQYHVWLJDWH SDUWLFXODU GDWDVHWV XVLQJ 0/ PHWKRGV LQ ZD\V PHDQLQJIXO WR
GRPDLQ VFKRODUV� GHPRQVWUDWLQJ WKH SRWHQWLDO YDOXH RI 0/ IRU UHVHDUFK LQ WKH DUHD� 6HFRQGO\� WKH\
VKRXOG IRUHIURQW TXHVWLRQV RI GDWD ELDV� KDUPPLWLJDWLRQ� DQG GDWD MXVWLFH LQ WKHLU SURMHFW FRQFHSWLRQ�
SURFHVV GHVFULSWLRQV� DQG DQDO\VHV� )LQDOO\� WKH\ VKRXOG SULRULWL]H H[WHQVLYH GRFXPHQWDWLRQ RI WKHLU
SURMHFW GDWD� SLSHOLQH� DQG ZRUNÁRZV� IRU WKH EHQHÀW RI WKH ZLGHU OLEUDU\ FRPPXQLW\�
,I SRVVLEOH� WKHVH GHPRQVWUDWLRQ SURMHFWV FRXOG EH RUJDQL]HG DQG IXQGHG XQGHU D XQLÀHG LQLWLDWLYH�
DORQJ WKH OLQHV RI WKH 'LJJLQJ ,QWR 'DWD &KDOOHQJHV� 7KH JRDO RI VXFK FRRUGLQDWLRQ ZRXOG EH WR
LQFUHDVH FRPPXQLFDWLRQ DQG LGHD H[FKDQJH DPRQJ WKH GHPRQVWUDWLRQ SURMHFWV DQG SURYLGH UHJXODU
RSSRUWXQLWLHV IRU GLDORJXH WKURXJK SURJUDP PHHWLQJV RU FRQIHUHQFHV� ,Q DGGLWLRQ� SURMHFWV· GDWD�
ZKLWHSDSHUV� DQG RWKHU RXWSXWV FRXOG EH DJJUHJDWHG DQG VKDUHG WRJHWKHU� VHHGLQJ HŲRUWV WR EXLOG
0/ DQG OLEUDU\ UHVRXUFH JXLGHV� V\OODEL� DQG WRRONLWV ZLWK VDOLHQW H[DPSOHV�

������ 3LORW ,QWHJUDWHG ,QWHUIDFHV IRU &RPPXQLFDWLQJ 0/�'HULYHG 'DWD

$V , GHVFULEH LQ ���� PXFK RI WKH OLWHUDWXUH LQ 0/ DQG OLEUDULHV LV FRPSRVHG LQ WKH ´SHUSHWXDO IXWXUH
WHQVH�µ 3URMHFWV DUH IUDPHG LQ WHUPV RI WKH GLVFRYHULHV WKH\ ZLOO VSDUN E\ DOORZLQJ XVHUV WR EURZVH
RU VHDUFK OLEUDU\ GDWD LQ QHZ ZD\V� 7KH DSSOLFDWLRQV RXWOLQHG LQ 6HFWLRQ � RI WKLV UHSRUW H[HPSOLI\
WKLV SHUSHWXDO IXWXUH WHQVH� 7KH PDQ\ DFWLYLWLHV RXWOLQHG XQGHU WKH KHDGLQJ RI ´GLVFRYHUDELOLW\µ LQ
���³ H�J� FOXVWHULQJ� FODVVLÀFDWLRQ� PHWDGDWD H[DFWLRQ³GR QRW EHFRPH UHDOO\ YDOXDEOH XQWLO XVHUV
FDQ PDNH XVH RI WKHP WR H[SORUH� &XUUHQWO\ WKHUH LV D VWDUN GLYLGH EHWZHHQ PRVW FROOHFWLRQV DQG WKH
RXWSXWV RI WKH UHVHDUFK WKRVH FROOHFWLRQV HQDEOH� EXW WKLV GLYLGH FRXOG EH EULGJHG DV 0/ GDWD LV XVHG
WR GLUHFWO\ HQULFK FROOHFWLRQV� 3URMHFWV VXFK DV ´1DWLRQDO 1HLJKERUVµ��� DQG ´1HXUDO 1HLJKERUVµ���
VXJJHVW ZKDW 0/�LQWHJUDWHG LQWHUIDFHV PLJKW ORRN OLNH� DQG WKH ZD\V WKH\ PLJKW HQDEOH UHVHDUFKHUV�
VWXGHQWV� DQG RWKHU XVHUV WR LQWHUDFW ZLWK FROOHFWLRQV LQ QHZ ZD\V� EXW HYHQ WKHVH LQWHUIDFHV GR QRW
GLUHFWO\ WLH LQWR OLEUDU\ FDWDORJ V\VWHPV�
, VWURQJO\ UHFRPPHQG WKDW OLEUDULHV VWULYH QRW IRU SROLVK LQ WKHVH LQWHUIDFHV� EXW LQVWHDG IRU H[SOLFLW
FRPPXQLFDWLRQ RI 0/ SURFHVVHV DQG GHFLVLRQV� ,Q RXU LQWHUYLHZ� %HQMDPLQ /HH LGHQWLÀHG KXPDQ�
FRPSXWHU LQWHUDFWLRQ �+&,� DV RQH RI WKH PRVW IUXLWIXO DUHDV IRU FROODERUDWLRQ EHWZHHQ OLEUDULHV DQG
FRPSXWHU VFLHQWLVWV DURXQG PDFKLQH OHDUQLQJ� )URP WKH SHUVSHFWLYH RI +&,� KH DUJXHG� D UHVHDUFKHU
���/RUDQJ HW DO�� ´'LJLWDO /LEUDULHV� ,QWHOOLJHQW 'DWD $QDO\WLFV� DQG $XJPHQWHG 'HVFULSWLRQ�µ OHH����D�
���&RUGHOO� ´0DFKLQH /HDUQLQJ DQG /LEUDULHV ,QWHUYLHZ ZLWK .DWH =ZDDUG�µ
���6DUDK 5HLŲ &RQHOO HW DO�� ´1DWLRQDO 1HLJKERUV � &08 '+�µ DFFHVVHG 1RYHPEHU �� ����� KWWSV���GK�ZHE�KVV�FPX�
HGX�QJD�HVVD\�
���<DOH 'LJLWDO +XPDQLWLHV /DE� ´1HXUDO 1HLJKERUV�µ

��

VKRXOG QRW ZDLW IRU WKH GDWD WR EH SHUIHFW� EXW LQVWHDG SUHVHQW LW DV D SLORW RU SURWRW\SH� OHDUQ IURP
XVHUV� DQG UHÀQH IURP WKHUH���� :KHUH FRPSXWHU VFLHQWLVWV EULQJ H[SHUWLVH LQ0/PHWKRGV� OLEUDULHV
XQGHUVWDQG LQIRUPDWLRQ OLWHUDF\ DQG FDQ KHOS FRQVWUXFW LQWHUIDFHV WKDW FRPPXQLFDWH 0/ GDWD WR D
ZLGH UDQJH RI SURVSHFWLYH XVHUV�
0/�LQWHJUDWHG LQWHUIDFHV VKRXOG UHSRUW� IRU LQVWDQFH� WKH FRQÀGHQFH VFRUHV IRU UHODWLRQVKLSV� DQ�
QRWDWLRQV� RU RWKHU PHWDGDWD GHWHUPLQHG WKURXJK DQ 0/ DOJRULWKP� DQG VHHN WR PDNH XVHUV PRUH
DZDUH RI WKH SUREDELOLVWLF EDVLV RI WKLV GDWD� 7KH DLP RI VXFK UHSRUWLQJ LV QRW VLPSO\ WR FDVW GRXEW³
WKRXJK VNHSWLFLVP LV KHDOWK\ LQ WKLV GRPDLQ³EXW WR PDNH SUHVHQWDWLRQV RI 0/ GDWD RSSRUWXQLWLHV
IRU FXOWLYDWLQJ OLWHUDF\ IRU 0/ DQG SUREDELOLVWLF PHWKRGV� +HOSLQJ XVHUV XQGHUVWDQG WKH FRQÀGHQFH
UDWLQJ EHKLQG D SDUWLFXODU ODEHO RU FDWHJRU\ KHOSV FRQWH[WXDOL]H DQ\ FODLPV WKH\PLJKW PDNH� $ VHQVH
RI 0/·V OLPLWDWLRQV FRXOG� SHUKDSV FRXQWHULQWXLWLYHO\� VHUYH WR LQFUHDVH RYHUDOO FRQÀGHQFH LQ 0/�
EHFDXVH LWV FODLPV ZLOO EH XQGHUVWRRG DV FRQWH[WXDO DQG UHODWLRQDO UDWKHU WKDQ WRWDOL]LQJ� 7KURXJK
WKH FXOWLYDWLRQ RI H[SODLQLQJ� 0/�LQWHJUDWHG LQWHUIDFHV� WKH OLEUDU\ ZLOO KHOS PHHW WKH HGXFDWLRQDO
JRDOV , RXWOLQH LQ ����� EHORZ� FHQWHULQJ LWV HQJDJHPHQWV ZLWK 0/ WKURXJK SHGDJRJ\ DQG RXWUHDFK�

���� 0/ ([SHUWLVH LQ /LEUDULHV

%H\RQG VHUYLQJ DV VLWHV IRU UHVSRQVLEOH 0/ UHVHDUFK SURMHFWV� OLEUDULHV KDYH D FHQWUDO UROH WR SOD\ LQ
FXOWLYDWLQJ OLWHUDF\ DERXW 0/ WHFKQRORJLHV� DQG WKHLU HŲHFWV LQ SDWURQV· OLYHV� :KLOH PDQ\ FRPSD�
QLHV VHH WKHLU GXW\ SULPDULO\ WR WKHLU VKDUHKROGHUV� OLEUDULHV KDYH D SXEOLF PLVVLRQ WKDW JLYHV WKHP
D XQLTXH RSSRUWXQLW\ WR HGXFDWH DV WKH\ H[SHULPHQW� $V VLWHV IRU DSSOLHG SHGDJRJ\� OLEUDULHV FDQ
EHFRPH WUDQVIRUPDWLYH DGYRFDWHV LQ EURDGHU FXOWXUDO DQG SROLWLFDO FRQYHUVDWLRQV DERXW 0/� )RVWHU�
LQJ WKHVH HGXFDWLRQDO HŲRUWV ZLOO UHTXLUH LQIUDVWUXFWXUDO LQYHVWPHQWV LQ 0/ H[SHUWLVH DPRQJ OLEUDU\
VWDŲ DQG FUHDWLYH WKLQNLQJ DERXW KRZ WR VKDUH H[SHUWLVH DPRQJ LQVWLWXWLRQV�

������ ,QFRUSRUDWH 0/ ,QWR /LEUDU\ ,QIRUPDWLRQ /LWHUDF\ 3HGDJRJ\

,Q DGGLWLRQ WR DSSO\LQJ 0/ PHWKRGV WR FROOHFWLRQV� OLEUDULHV PXVW LQFRUSRUDWH 0/ LQWR WKHLU LQIRU�
PDWLRQ OLWHUDF\ SHGDJRJ\� %RWK XQLYHUVLW\ DQG SXEOLF OLEUDULHV SULRULWL]H OLWHUDF\ DQG HGXFDWLRQ� IRU
LQVWDQFH WUDLQLQJ SDWURQV WR HYDOXDWH WKH UHOLDELOLW\ RI UHVHDUFK VRXUFHV� ZKHWKHU DQDORJ RU GLJLWDO�
*LYHQ WKH GHYHORSPHQW RI ´GHHS IDNHVµ DQG ODQJXDJH PRGHOV VXFK DV *37��� LW ZLOO EHFRPH PRUH
QHFHVVDU\ WKDQ HYHU WR HGXFDWH UHVHDUFKHUV� VWXGHQWV� DQG WKH SXEOLF DERXW WKH FDSDELOLWLHV RI $,
V\VWHPV IRU ERWK SRVLWLYH DQG PDOLFLRXV SXUSRVHV� $V WKH GHYHORSHUV RI *37�� DFNQRZOHGJH� VXFK
WHFKQRORJ\ FRXOG EH XVHG� DPRQJ RWKHU WKLQJV� WR�

� *HQHUDWH PLVOHDGLQJ QHZV DUWLFOHV
� ,PSHUVRQDWH RWKHUV RQOLQH
� $XWRPDWH WKH SURGXFWLRQ RI DEXVLYH RU IDNHG FRQWHQW WR SRVW RQ VRFLDO PHGLD
� $XWRPDWH WKH SURGXFWLRQ RI VSDP�SKLVKLQJ FRQWHQW

´7KH SXEOLF DW ODUJH�µ WKH\ FRQWLQXH� ´ZLOO QHHG WR EHFRPH PRUH VNHSWLFDO RI WH[W WKH\ ÀQG RQOLQH�
���&RUGHOO� ´0DFKLQH /HDUQLQJ DQG /LEUDULHV ,QWHUYLHZ ZLWK %HQMDPLQ &KDUOHV *HUPDLQ /HH�µ
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Keyword search is ungenerous: it demands a query, discourages exploration, and 
withholds more than it provides. This paper argues instead for generous interfaces 
that better match both the ethos of collecting institutions, and the opportunities of 
the contemporary web. Generous interfaces provide rich, navigable representations 
of large digital collections; they invite exploration and support browsing, using 
overviews to establish context and maintain orientation while revealing detail at 
multiple scales. Generous interfaces use multiple, fragmentary representations to 
reveal the complexity and diversity of cultural collections, and to privilege the 
process of interpretation. While they draw on techniques and models established in 
information retrieval and visualisation, generous interfaces emphasise process, 
pleasure and thoughtful engagement rather than the functional satisfaction of an 
information need.  

Michael Whitelaw, "Generous Interfaces for Digital Cultural Collections" (2015)



Are we designing libraries that activate imaginations—both their users’ 
imaginations and those of the expert practitioners who craft and maintain them? 
Are we designing libraries emancipated from what I’ll shortly demonstrate is 
often experienced as an externally-imposed, linear and fatalistic conception of 
time? Are we at least designing libraries that dare to try, despite the 
fundamental paradox of the Anthropocene era we live in—which asks us to hold 
unpredictability and planetary-scale inevitability simultaneously in mind? How 
can we design digital libraries that admit alternate futures—that recognize that 
people require the freedom to construct their own, independent philosophical 
infrastructure, to escape time’s arrow and subvert, if they wish, the 
unidirectional and neoliberal temporal constructs that have so often been tools 
of injustice? 

Bethany Nowviskie, "Speculative Collections" (2016)
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[R]ecent scholarship has warned that much of this technical work treats 
problematic features of the status quo as fixed, and fails to address deeper patterns 
of injustice and inequality. While acknowledging these critiques, we posit that 
computational research has valuable roles to play in addressing social problems — 
roles whose value can be recognized even from a perspective that aspires toward 
fundamental social change…Computing research can serve as a diagnostic, helping 
us to understand and measure social problems with precision and clarity. As a 
formalizer, computing shapes how social problems are explicitly defined—changing 
how those problems, and possible responses to them, are understood. Computing 
serves as rebuttal when it illuminates the boundaries of what is possible through 
technical means. And computing acts as synecdoche when it makes long-standing 
social problems newly salient in the public eye. 

Rediet Abebe, Solon Barocas, Jon Kleinberg, Karen Levy, Manish Raghavan, and 
David G. Robinson, "Roles for Computing in Social Change" (2020)



As disciplines primarily concerned with documentation collection and information 
categorization, archival studies have come across many of the issues related to 
consent, privacy, power imbalance, and representation among other concerns that 
the ML community is now starting to discuss. While ML research has been 
conducted using various benchmarks without questioning the biases in datasets, 
motives associated with the institutions collecting them, and how these traits 
shape downstream tasks, archives have…institutional and procedural structures in 
place that regulate data collection, annotation, and preservation that ML can draw 
from. 

Eun Seo Jo and Timnit Gebru, "Lessons from Archives: Strategies for Collecting 
Sociocultural Data in Machine Learning" (2019)
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