
JRODS PSJNFS 2
IOUFHSBUFE RVMF-OSJFOUFE DBUB SZTUFN



SZOUIFTJT LFDUVSFT PO
IOGPSNBUJPO CPODFQUT,
RFUSJFWBM, BOE SFSWJDFT

EEJUPS
GBSZMBSDIJPOJOJ,UniWeSTiUZ of NoSUh CaSolina, Chapel Hill

SZOUIFTJT LFDUVSFT PO IOGPSNBUJPO CPODFQUT, RFUSJFWBM, BOE SFSWJDFT QVCMJTIFT TIPSU CPPLT PO
UPQJDT QFSUBJOJOH UP JOGPSNBUJPO TDJFODF BOE BQQMJDBUJPOT PG UFDIOPMPHZ UP JOGPSNBUJPO EJTDPWFSZ,
QSPEVDUJPO, EJTUSJCVUJPO, BOE NBOBHFNFOU. PPUFOUJBM UPQJDT JODMVEF: EBUB NPEFMT, JOEFYJOH UIFPSZ
BOE BMHPSJUINT, DMBTTJfiDBUJPO, JOGPSNBUJPO BSDIJUFDUVSF, JOGPSNBUJPO FDPOPNJDT, QSJWBDZ BOE JEFOUJUZ,
TDIPMBSMZ DPNNVOJDBUJPO, CJCMJPNFUSJDT BOE XFCPNFUSJDT, QFSTPOBM JOGPSNBUJPO NBOBHFNFOU,
IVNBO JOGPSNBUJPO CFIBWJPS, EJHJUBM MJCSBSJFT, BSDIJWFT BOE QSFTFSWBUJPO, DVMUVSBM JOGPSNBUJDT,
JOGPSNBUJPO SFUSJFWBM FWBMVBUJPO, EBUB GVTJPO, SFMFWBODF GFFECBDL, SFDPNNFOEBUJPO TZTUFNT, RVFTUJPO
BOTXFSJOH, OBUVSBM MBOHVBHF QSPDFTTJOH GPS SFUSJFWBM, UFYU TVNNBSJ[BUJPO, NVMUJNFEJB SFUSJFWBM,
NVMUJMJOHVBM SFUSJFWBM, BOE FYQMPSBUPSZ TFBSDI.

JRODS PSJNFS 2: IOUFHSBUFE RVMF-OSJFOUFE DBUB SZTUFN
HBP XV, TFSSFMM RVTTFMM, JBTPO CPQPTLZ, ASDPU RBKBTFLBS, RFBHBO MPPSF, AOUPJOF EF TPSDZ, MJDIBFM
WBO, WBZOF SISPFEFS, BOE SIFBV-YFO CIFO
2017

FV[[Z IOGPSNBUJPO RFUSJFWBM
DPOBME H. KSBGU BOE ESJO CPMWJO
2017

QVBOUJGZJOH RFTFBSDI IOUFHSJUZ
MJDIBFM SFBEMF
2016

IODJEFOUBM EYQPTVSF UP OOMJOF NFXT
BPSDIVMVVO YBEBNTVSFO BOE SBOEB ESEFMF[
2016

WFC IOEJDBUPST GPS RFTFBSDI EWBMVBUJPO: A PSBDUJDBM GVJEF
MJDIBFM ɩFMXBMM
2016



JJJ

TSVTUXPSUIZ PPMJDJFT GPS DJTUSJCVUFE RFQPTJUPSJFT
RFBHBO W. MPPSF, HBP XV, MJLF CPOXBZ, ASDPU RBKBTFLBS, JPO CSBCUSFF, BOE HFMFO TJCCP
2016

ɩF NPUJPO PG RFMFWBODF JO IOGPSNBUJPO SDJFODF: EWFSZCPEZ LOPXT XIBU SFMFWBODF JT. BVU,
XIBU JT JU SFBMMZ?
TFGLP SBSBDFWJD
2016

DZOBNJD IOGPSNBUJPO RFUSJFWBM MPEFMJOH
GSBDF HVJ YBOH, MBSD SMPBO, BOE JVO WBOH
2016

LFBSOJOH GSPN MVMUJQMF SPDJBM NFUXPSLT
LJRJBOH NJF, XVFNFOH SPOH, BOE TBU-SFOH CIVB
2016

SDIPMBSMZ CPMMBCPSBUJPO PO UIF ADBEFNJD SPDJBM WFC
DBRJOH HF BOE WFJ JFOH
2016

SDBMBCJMJUZ CIBMMFOHFT JO WFC SFBSDI EOHJOFT
B. BBSMB CBNCB[PHMV BOE RJDBSEP BBF[B-YBUFT
2015

SPDJBM IOGPSNBUJDT EWPMWJOH
POJOB FJDINBO, MBEFMZO R. SBOfiMJQQP, BOE HPXBSE RPTFOCBVN
2015

OO UIF EċDJFOU DFUFSNJOBUJPO PG MPTU NFBS NFJHICPST: HPSTFTIPFT, HBOE GSFOBEFT,
WFC SFBSDI BOE OUIFS SJUVBUJPOT WIFO CMPTF IT CMPTF EOPVHI, SFDPOE EEJUJPO
MBSL S. MBOBTTF
2015

BVJMEJOH B BFUUFS WPSME XJUI OVS IOGPSNBUJPO: ɩF FVUVSF PG PFSTPOBM IOGPSNBUJPO
MBOBHFNFOU, PBSU 3
WJMMJBN JPOFT
2015

CMJDL MPEFMT GPS WFC SFBSDI
AMFLTBOES CIVLMJO, IMZB MBSLPW, BOE MBBSUFO EF RJKLF
2015

IOGPSNBUJPO CPNNVOJDBUJPO
FFJDIFOH MB
2015



JW

SPDJBM MFEJB BOE LJCSBSZ SFSWJDFT
LPSSJ MPO
2015

AOBMZTJT BOE VJTVBMJ[BUJPO PG CJUBUJPO NFUXPSLT
DBOH[IJ ZIBP BOE AOESFBT SUSPUNBOO
2015

ɩF TBYPCPPL: AQQMJDBUJPOT, INQMFNFOUBUJPO, BOE IOUFHSBUJPO JO SFBSDI: PBSU 3 PG B 3-PBSU
SFSJFT
MBSKPSJF M.K. HMBWB
2014

ɩF TBYPCPPL: PSJODJQMFT BOE PSBDUJDFT PG BVJMEJOH TBYPOPNJFT, PBSU 2 PG B 3-PBSU SFSJFT
MBSKPSJF M.K. HMBWB
2014

MFBTVSJOH UTFS EOHBHFNFOU
MPVOJB LBMNBT, HFBUIFS O’BSJFO, BOE EMBE YPN-TPW
2014

ɩF TBYPCPPL: HJTUPSZ, ɩFPSJFT, BOE CPODFQUT PG KOPXMFEHF OSHBOJ[BUJPO, PBSU 1 PG B
3-PBSU SFSJFT
MBSKPSJF M.K. HMBWB
2014

CIJMESFO’T IOUFSOFU SFBSDI: UTJOH RPMFT UP UOEFSTUBOE CIJMESFO’T SFBSDI BFIBWJPS
EMJ[BCFUI FPTT BOE AMMJTPO DSVJO
2014

DJHJUBM LJCSBSZ TFDIOPMPHJFT: CPNQMFY OCKFDUT, AOOPUBUJPO, OOUPMPHJFT, CMBTTJfiDBUJPO,
EYUSBDUJPO, BOE SFDVSJUZ
EEXBSE A. FPY BOE RJDBSEP EB SJMWB TPSSFT
2014

DJHJUBM LJCSBSJFT AQQMJDBUJPOT: CBIR, EEVDBUJPO, SPDJBM NFUXPSLT, FSDJFODF/SJNVMBUJPO,
BOE GIS
EEXBSE A. FPY BOE JPOBUIBO P. LFJEJH
2014

IOGPSNBUJPO BOE HVNBO VBMVFT
KFOOFUI R. FMFJTDINBOO
2013

MVMUJDVMUVSBMJTN BOE IOGPSNBUJPO BOE CPNNVOJDBUJPO TFDIOPMPHZ
POJOB FJDINBO BOE MBEFMZO R. SBOfiMJQQP
2013



W

TSBOTGPSNJOH TFDIOPMPHJFT UP MBOBHF OVS IOGPSNBUJPO: ɩF FVUVSF PG PFSTPOBM
IOGPSNBUJPO MBOBHFNFOU, PBSU II
WJMMJBN JPOFT
2013

DFTJHOJOH GPS DJHJUBM RFBEJOH
JFOOJGFS PFBSTPO, GFPSHF BVDIBOBO, BOE HBSPME ɩJNCMFCZ
2013

IOGPSNBUJPO RFUSJFWBM MPEFMT: FPVOEBUJPOT BOE RFMBUJPOTIJQT
ɩPNBT RPFMMFLF
2013

KFZ ITTVFT RFHBSEJOH DJHJUBM LJCSBSJFT: EWBMVBUJPO BOE IOUFHSBUJPO
RBP SIFO, MBSDPT AOESF GPODBMWFT, BOE EEXBSE A. FPY
2013

VJTVBM IOGPSNBUJPO RFUSJFWBM VTJOH JBWB BOE LIRE
MBUIJBT LVY BOE OHF MBSRVFT
2013

OO UIF EċDJFOU DFUFSNJOBUJPO PG MPTU NFBS NFJHICPST: HPSTFTIPFT, HBOE GSFOBEFT,
WFC SFBSDI BOE OUIFS SJUVBUJPOT WIFO CMPTF JT CMPTF EOPVHI
MBSL S. MBOBTTF
2012

ɩF AOTXFS MBDIJOF
SVTBO E. FFMENBO
2012

ɩFPSFUJDBM FPVOEBUJPOT GPS DJHJUBM LJCSBSJFT: ɩF 5S (SPDJFUJFT, SDFOBSJPT, SQBDFT,
SUSVDUVSFT, SUSFBNT) AQQSPBDI
EEXBSE A. FPY, MBSDPT AOESé GPOçBMWFT, BOE RBP SIFO
2012

ɩF FVUVSF PG PFSTPOBM IOGPSNBUJPO MBOBHFNFOU, PBSU I: OVS IOGPSNBUJPO, AMXBZT BOE
FPSFWFS
WJMMJBN JPOFT
2012

SFBSDI UTFS IOUFSGBDF DFTJHO
MBY L. WJMTPO
2011

IOGPSNBUJPO RFUSJFWBM EWBMVBUJPO
DPOOB HBSNBO
2011



WJ

KOPXMFEHF MBOBHFNFOU (KM) PSPDFTTFT JO OSHBOJ[BUJPOT: ɩFPSFUJDBM FPVOEBUJPOT BOE
PSBDUJDF
CMBJSF R. MDIOFSOFZ BOE MJDIBFM E. D. KPFOJH
2011

SFBSDI-CBTFE AQQMJDBUJPOT: AU UIF CPOflVFODF PG SFBSDI BOE DBUBCBTF TFDIOPMPHJFT
GSFHPSZ GSFGFOTUFUUF BOE LBVSB WJMCFS
2010

IOGPSNBUJPO CPODFQUT: FSPN BPPLT UP CZCFSTQBDF IEFOUJUJFT
GBSZ MBSDIJPOJOJ
2010

ETUJNBUJOH UIF QVFSZ DJċDVMUZ GPS IOGPSNBUJPO RFUSJFWBM
DBWJE CBSNFM BOE EMBE YPN-TPW
2010

JRODS PSJNFS: IOUFHSBUFE RVMF-OSJFOUFE DBUB SZTUFN
ASDPU RBKBTFLBS, RFBHBO MPPSF, CIJFO-YJ HPV, CISJTUPQIFS A. LFF, RJDIBSE MBSDJBOP, AOUPJOF EF
TPSDZ, MJDIBFM WBO, WBZOF SDISPFEFS, SIFBV-YFO CIFO, LVDBT GJMCFSU, PBVM TPPCZ, BOE BJOH ZIV
2010

CPMMBCPSBUJWF WFC SFBSDI: WIP, WIBU, WIFSF, WIFO, BOE WIZ
MFSFEJUI RJOHFM MPSSJT BOE JBJNF TFFWBO
2009

MVMUJNFEJB IOGPSNBUJPO RFUSJFWBM
SUFGBO RàHFS
2009

OOMJOF MVMUJQMBZFS GBNFT
WJMMJBN SJNT BBJOCSJEHF
2009

IOGPSNBUJPO ASDIJUFDUVSF: ɩF DFTJHO BOE IOUFHSBUJPO PG IOGPSNBUJPO SQBDFT
WFJ DJOH BOE XJB LJO
2009

RFBEJOH BOE WSJUJOH UIF EMFDUSPOJD BPPL
CBUIFSJOF C. MBSTIBMM
2009

HZQFSNFEJB GFOFT: AO EWPMVUJPOBSZ PFSTQFDUJWF PO CPODFQUT, MPEFMT, BOE ASDIJUFDUVSFT
NVOP M. GVJNBSãT BOE LVÓT M. CBSSJDP
2009



WJJ

UOEFSTUBOEJOH UTFS-XFC IOUFSBDUJPOT WJB WFC AOBMZUJDT
BFSOBSE J. ( JJN) JBOTFO
2009

XML RFUSJFWBM
MPVOJB LBMNBT
2009

FBDFUFE SFBSDI
DBOJFM TVOLFMBOH
2009

IOUSPEVDUJPO UP WFCPNFUSJDT: QVBOUJUBUJWF WFC RFTFBSDI GPS UIF SPDJBM SDJFODFT
MJDIBFM ɩFMXBMM
2009

EYQMPSBUPSZ SFBSDI: BFZPOE UIF QVFSZ-SFTQPOTF PBSBEJHN
RZFO W. WIJUF BOE RFTB A. RPUI
2009

NFX CPODFQUT JO DJHJUBM RFGFSFODF
R. DBWJE LBOLFT
2009

AVUPNBUFE MFUBEBUB JO MVMUJNFEJB IOGPSNBUJPO SZTUFNT: CSFBUJPO, RFfiOFNFOU, UTF JO
SVSSPHBUFT, BOE EWBMVBUJPO
MJDIBFM G. CISJTUFM
2009



© Springer Nature Switzerland AG 2022

Reprint of original edition © Morgan & Claypool 2017

AMM SJHIUT SFTFSWFE. NP QBSU PG UIJT QVCMJDBUJPO NBZ CF SFQSPEVDFE, TUPSFE JO B SFUSJFWBM TZTUFN, PS USBOTNJUUFE JO
BOZ GPSN PS CZ BOZ NFBOT—FMFDUSPOJD, NFDIBOJDBM, QIPUPDPQZ, SFDPSEJOH, PS BOZ PUIFS FYDFQU GPS CSJFG RVPUBUJPOT
JO QSJOUFE SFWJFXT, XJUIPVU UIF QSJPS QFSNJTTJPO PG UIF QVCMJTIFS.

JRODS PSJNFS 2: IOUFHSBUFE RVMF-OSJFOUFE DBUB SZTUFN

HBP XV, TFSSFMM RVTTFMM, JBTPO CPQPTLZ, ASDPU RBKBTFLBS, RFBHBO MPPSF, AOUPJOF EF TPSDZ,
MJDIBFM WBO, WBZOF SISPFEFS, BOE SIFBV-YFO CIFO

ISBN: 978-3-031-01181-8 QBQFSCBDL
ISBN: 978-3-031-02309-5 FCPPL

DOI 10.1007/978-3-031-02309-5

A PVCMJDBUJPO JO UIF Springer series
SYNTHESIS LECTURES ON INFORMATION CONCEPTS, RETRIEVAL, AND SERVICES

LFDUVSF #57
SFSJFT EEJUPS: GBSZ MBSDIJPOJOJ, UniWeSTiUZ of NoSUh CaSolina, Chapel Hill
SFSJFT ISSN
PSJOU 1947-945X EMFDUSPOJD 1947-9468



JRODS PSJNFS 2
IOUFHSBUFE RVMF-OSJFOUFE DBUB SZTUFN

HBP XV, TFSSFMM RVTTFMM, JBTPO CPQPTLZ, ASDPU RBKBTFLBS, RFBHBO MPPSF, BOE
AOUPJOF EF TPSDZ
UOJWFSTJUZ PG NPSUI CBSPMJOB BU CIBQFM HJMM

MJDIBFM WBO, WBZOF SISPFEFS, BOE SIFBV-YFO CIFO
UOJWFSTJUZ PG CBMJGPSOJB, SBO DJFHP

SYNTHESIS LECTURES ON INFORMATION CONCEPTS, RETRIEVAL,
AND SERVICES #57



ABSTRACT
PPMJDZ-CBTFE EBUB NBOBHFNFOU FOBCMFT UIF DSFBUJPO PG DPNNVOJUZ-TQFDJfiD DPMMFDUJPOT. EWFSZ DPM-
MFDUJPO JT DSFBUFE GPS B QVSQPTF. ɩF QVSQPTF EFfiOFT UIF TFU PG QSPQFSUJFT UIBU XJMM CF BTTPDJBUFE
XJUI UIF DPMMFDUJPO.ɩF QSPQFSUJFT BSF FOGPSDFE CZNBOBHFNFOU QPMJDJFT UIBU DPOUSPM UIF FYFDVUJPO
PG QSPDFEVSFT UIBU BSF BQQMJFE XIFOFWFS EBUB BSF JOHFTUFE PS BDDFTTFE. ɩF QSPDFEVSFT HFOFSBUF
TUBUF JOGPSNBUJPO UIBU EFfiOFT UIF PVUDPNF PG FOGPSDJOH UIF NBOBHFNFOU QPMJDZ. ɩF TUBUF JO-
GPSNBUJPO DBO CF RVFSJFE UP WBMJEBUF BTTFTTNFOU DSJUFSJB BOE WFSJGZ UIBU UIF SFRVJSFE DPMMFDUJPO
QSPQFSUJFT IBWF CFFO DPOTFSWFE. ɩF JOUFHSBUFE RVMF-OSJFOUFE DBUB SZTUFN JNQMFNFOUT UIF EBUB
NBOBHFNFOU GSBNFXPSL SFRVJSFE UP TVQQPSU QPMJDZ-CBTFE EBUB NBOBHFNFOU. PPMJDJFT BSF UVSOFE
JOUP DPNQVUFS BDUJPOBCMF RVMFT. PSPDFEVSFT BSF DPNQPTFE GSPN B NJDSPTFSWJDF-PSJFOUFE BSDIJUFD-
UVSF. ɩF SFTVMU JT B IJHIMZ FYUFOTJCMF BOE UVOBCMF TZTUFN UIBU DBO FOGPSDF NBOBHFNFOU QPMJDJFT,
BVUPNBUF BENJOJTUSBUJWF UBTLT, BOE QFSJPEJDBMMZ WBMJEBUF BTTFTTNFOU DSJUFSJB. JRODS 4.0+ SFQSF-
TFOUT B NBKPS FffPSU UP BOBMZ[F, IBSEFO, BOE QBDLBHF JRODS GPS TVTUBJOBCJMJUZ, NPEVMBSJ[BUJPO,
TFDVSJUZ, BOE UFTUBCJMJUZ. ɩJT IBT MFE UP B GBJSMZ TJHOJfiDBOU SFGBDUPSJ[BUJPO PG NVDI PG UIF VOEFSMZ-
JOH DPEFCBTF. JRODS IBT CFFO NPEVMBSJ[FE XIFSFCZ FYJTUJOH JRODS 3.Y GVODUJPOBMJUZ IBT CFFO
SFQMBDFE BOE QSPWJEFE CZ TNBMM, JOUFSPQFSBCMF QMVHJOT. ɩF DPSF JT EFTJHOFE UP CF BT JNNVUBCMF BT
QPTTJCMF BOE TFSWF BT B CVT GPS IBOEMJOH UIF JOUFSOBM MPHJD PG UIF CVTJOFTT PG JRODS. SFWFO NBKPS
JOUFSGBDFT IBWF CFFO FYQPTFE CZ UIF DPSF BOE BMMPX FYUFOTJCJMJUZ BOE TFQBSBUJPO PG GVODUJPOBMJUZ
JOUP QMVHJOT.

KEYWORDS
EBUB MJGF DZDMF, EBUB HSJE, EJHJUBM MJCSBSZ, QSFTFSWBUJPO FOWJSPONFOU, QPMJDZ-CBTFE EBUB
NBOBHFNFOU, SVMF FOHJOF, JRODS, NFUBEBUB DBUBMPH, BTTFTTNFOU DSJUFSJB, QPMJDJFT,
NJDSPTFSWJDFT
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