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Abstract: A large amount of bibliographic data and images of Japanese historical rare books, published
during the Edo period and before, have been accessible recently on the Web. For utilization of those data,
it is effective to convert information including book parts such as preface and epilogue into well-formed
data format like Linked Data. Such conversion, in general, has required handworks by persons with special
knowledge. This paper proposes a new semi-automatic method for this task, where the method employs mor-
phological analysis tools and scripts specialized to formats in bibliographic notes. The method is evaluated
by applying it to some collections. The method can be applied to a collection with small amount of tunings,
and is effective to formalize bibliographic data of Japanese historical rare books.
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Fig. 1 The process of semi-automated generation of Linked
Data.
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Table 1 Scripts and their inputs and outputs. The generation

process is shown in Fig. 1.
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Table 2 An example of bibliographic data of Ichiba in the

original form.
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*1 http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki/

tensekilnstances.rdf
https://www.metabridge.jp/sparql?lu=
cwuboswnkghofpjoizlg

*2
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Table 3 Classes of named entities, their definitions and exam-
ples for bibliographic data of Japanese historical rare
books.
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"ERLEN @ja |ch|baTen§ek|: 000 hasPart | 000/01
‘shoy dc:creator
000-9 &dc:creator &dc:date Person()\@.)i”
"ZEEILAN"Q@ja

ichibaTenseki:

bunruit® & T

ichibaTenseki:

hasMainGenre
Genre(4 488! ¥
"XE"@ja

000-13-0-4-4

ichibaTenseki:hasRole

owl:sameAs owl:sameAs

4 DBpedia owl:sameAs
URI *

"X EF"@ja “Literature”@en
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A
000-13-0-5-5
\ Role0O(A—/L) &Y

“E"@ja
“creators”@en

000-17-0-0-4
Date(f&)2Y
"ZH4%E1 B "@ja
owl:sameAs

3\ ‘THR4E1R”

owl:sameAs

N

1792-1862"@ja

SEEF BEIZEMA
dc http://purl.org/dc/elements/1.1/
dcterms http://purl.org/dc/terms/
owl http://www.w3.0rg/2002/07 /owl#
ichibaTenseki http://www.dl.saga-u.ac.jp
/OgiNabesima/ichiba/tenseki#

2 Linked Data fb & 72557 — 5 (% 2) @ —#F. [000] [000-13-0-4-4] 7 &% K
URI (http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki/) KREIfJ1T5 Z &

TURI &% 5. F72,
TnenEY

Fig. 2 A part of bibliographic data (Table 2) converted into Linked data.
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als such as “000” and “000-13-0-4-4” express URIs by suffixed after the base
URI (http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki/), and double-

quoted strings show corresponding labels respectively.
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Fig. 3 The simple bibliographic ontology for Japanese histor-

ical rare books.
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#95H. TOTFBI5 E, EHEERI [FH] LEMTH 5
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A7) T (F1G) 2FETTH. A7V T N GITERS
YhEYBIVA Y M VRRAT -2 ANTHE, Kl

*6 TFB I¥ Terminology for bookbinding (EAFE) Ok, Fo
URI & http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/
tenseki# TFB15 12777,
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v hOYERR

AYIAVRRT—IZRI YT RGTEHU R

R, preface

<owl:Class rdf:about="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TFB15">
<rdfs:subClassOf rdf:resource="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TFB"/>
<rdfs:label xml:lang="ja">F</rdfs:label>

<rdfs:label xml:lang="en">preface</rdfs:label>

<owl:sameAs rdf:resource="http://vocab.getty.edu/aat/300055032"/>

<owl:sameAs rdf:resource="http://www.wikidata.org/entity/Q670787"/>
</owl:Class>

<owl:Class rdf:about="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TFB20">
<rdfs:subClassOf rdf:resource="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TFB"/>
<owl:equivalentClass rdf:resource="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TFB15"/>
<rdfs:label xml:lang="ja">F F</rdfs:label>

</owl:.Class>

<owl:Class rdf:about="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TFB21">

<owl:equivalentClass>
<owl:Class>

FE,

=(F:®8) |cHzE,

title from preface

</owl:intersectionOf>
</owl:Class>
</owl:equivalentClass>

<rdfs:label xml:lang="en
</owl:Class>

<owl:intersectionOf rdf:parse Type="Collection">
<owl:Class rdf:about="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TFB15"/>
<owl:Class rdf:about="http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba/tenseki#TitleOfWork"/>

<rdfs:label xml:lang="ja">®&</rdfs:label>
">title from preface</rdfs:label>  owl http://www.w3.0rg/2002/07/owl#

FEEREY BaiZR

rdf http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
rdfs http://www.w3.0rg/2000/01/rdf-schema#

xml http://www.w3.0org/XML/1998/namespace/

4 FrruYEHO

Fig. 4 Examples of the ontological expressions.

BRBNKTL, 77 AR, BARYT Y PR ITHRELZZ T
AW ORRER, SROBARHLEMTH LI > 7
WZOWTOIEHR T FiAhHA, OWL Triak L7 HEEL >~k
O R HEERT L. E0R%, BRLF IR T EEDYT,
FRA b e fkE T AT, ZhCX Y, To#EE
F=F s, BEREEF PO IVPICHREEIN TS T —
& iR CHERL L 72 Linked Data (ZZ5#20]RE & 72 5

2.5 REF> FOJICHIET S Linked Data NDZE A
W22, £2OEETFT—FVIC 24 HORELF > PRV E
%L«RDF%T@T—7’E@W@¢6<§IE.Z
g7 NHICEET Y ANTHE, BEL Y

fm%ttﬁﬁ%kvt,ﬁﬁ%klﬁiﬁ,Iﬁ%ﬁa

L EORER, A7)V T NEBIOF CAERL

MHM$,EMEE T AT -7 FICREE N TV HE

WXy F—y BT, #ET— Y HH LHEOMRER

TTF—=5 O (M) 7NV) 2HRIIT 5.

3. BEF
RETIE, ML IRERET — 4 Ichiba (KEKT

mﬁliﬁﬁm®ﬁ%ﬁﬁﬁﬂbﬁ/a/,ﬁ D) B

L O i gEERE T — 7 O Kokubun (EISCFWIZEE

FHEFTE O O ARG iEE T~ & v b [33]) ICIRETHEZE

ML, Linked Data {LIZDWTOHERIMEZBFET 4. fHE

i, WHEEOMSITH Y, ERREFRMANRD R R L 20,

T ERGE S http://www.dl.saga-u.ac.jp/OgiNabesima/ichiba
/tenseki/index.rdf 7> & U5 ] g
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KA TIITEREEMMT O Z & Lz

RAEE, DIFOHEBIZOWT, /\?@&VC‘\ Linked Data
Lx2479 %4 (LUF, AFLIER) CHBLGAICRT
12 X % Linked Data {b23% %5 &) OB 54T .
(1) REFHOFI
(2) ERCHEH 2 6 A ZHIML 217 ) 3%
(3) MeCab 12 & 2 HL.EEY) 1) 1 LRGEE
(4) EAZBHASE
(5) A2 )7 NEDOPLH M
(6) ML HFEDIER ) > 7 OO 5 &
(7) #EH L 72 Linked Data OFF-iff
(8) MEFHO M T Hek

5B, FHEBMLEICH 721, MeCab 1—H# (2.2 f)
BIOFy ruUERRT— 4 (2.4 8i) &, Kokubun & Ichiba
B CIBEDFEENL 720, Ichiba DT — % & FIEMNL
TR L 7z,

—_— — — — — — — —

3.1 ﬁﬁ%i@ﬂﬁ

WL EEFEE D S Linked Data & AT CTIEH T A1E%(T
13, Linked Data fLIEZEIZH#ED 5 A5 Oy, H
FrECR BHI 3B X ORI, T — & ZHRICEE T 5
[T I D AEET 5 2 EDFiRE 2 . IRETHET
i3, ANFTEHEELTWEMNm#EL T —71bL, HHE%
G 2 T RE 2 R ) AE)fL 52 LT, —EDHEHRD
Linked Data R TE 5. FTORE, HHMEOHMEKIZ
WERRIEHRIENTE 5.
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3.2 FELEEPSERRBERHEHETIER

Ichiba B X OF Kokubun OEHFEIE T, EAEIHNE %
THOEHEZR 5 IRT. IS OEFEHE R, kT R&
HA CEHEFW BRI T 5720, FUL TS

SHEDHOEAFRI 7 7 A EEHT 5 (K 5). Kokubun
DIEHIE, Ichiba & VDRI, E (NEICHNT 2
FLIES), U= v B X OHBERICAIYS T AT E AL L TRR
FHENTWA, INZ T, Kokubun OFFEHEBICD, Ichiba
ERERICHR A EARBADPRBE SN TS, 72, Ichiba
B L Kokubun & 12, B n-FHEEOPHL LI
FLORELSH S (F 4).

5 12, EHE I T B FLH O EA R B OE &
REFET- IV BIOMARIZ 7 AT EITRT. Kokubun
&, HAr, 8 GodEs), e, B vIcxd 2 Mar
L7-THH 2 ® 5728, Ichiba (2T, FERRICRE SN T
WA EARBI Vv, F72, EMFEB L OGHE B
EAERB Y 7 AT L ICHARBBHE GO VY e L b L,

Ichiba BEBXRIEY SRX Kokubun
FIfT - BEER

Ichiba DA 1213 70.48%, Kokubun D&% 24.15% D
Elul.7j , {fua .ﬁi’%}ﬁ.%é\ﬂf\/‘z‘)

3.3 MeCab |C & 3 HEEYI H LEE

MeCab # # ® 5¥Afi v — v % FI v T, Ichiba B & O
Kokubun OFEFECIA§ 2 HEEY D W LK 2 51§
% (& 6). Kokubun |X, MeCab A FEE UniDic [20] D
a7 RNTAEEEAS Ichiba (2R TEW, Z ORI
Kokubun OWFFLICA, B ESMEHR 2 & &Mk, Bk
A CERERF IR SN TE Y, Kokubun DFRFLIE
MU Ichiba £ b2 Enn, HEEUIDHLYES &
BB THD (18],

3.4 EBERRMEEE
F1TRLEZEAZ ) T MZOWT, BAEEHZ 52T
WA EE 2 I L 72 R AR 7 BL UK 8 IIRT.

722l W2 I AD L T AMETE, 72k 2, TR [4

FEITLA] Rl #fkEL-HERCROEKRE 2354,

[HB 441 ] CERET 5.

A & L TR L7 MeCab L —FREEDMEIZ & 5 i A

I s E5F R ] -
- ; ET FElE, MaL2zyarod_TOsIATER L. FHiC
HE S O — L N 25, 5 Jet:

- i%}iﬁ 2E (BRLICENTEH) =, DKDD, = }]/jb Y U\ﬂ—F?{iﬁnu 77 A @*H}l’iﬂ*ﬁﬁ%{ci 0.8
SR Dibk&Z o7, 475 K, BB L A% 7 7 AT, I,
_Sigzzfg ANZBICEICHEP L BREZEHT4ZLT, BIEAHE

wREE EE .

s A& SHEEL M FATHBEHT7 7 ADHEREES FA L7z, Ichiba N% 7
i AN L7 Bl B XU B2I2 &0, HERE S 0.429 20
r—E4

g4 H—EaLH

FiH & REBEERT x5 KEARHAIT Lo, SFATICHENL EA LB T 2 ER

EERD EHERLH hOZFNOE L
;_EEE Table 5 The ratios of words in the note fields to those in the

T 25 ;Efg%@.%iﬂu records, for each class of named entities.

= aO—JL EEEEREE [EGEE 7 7 A Ichiba Kokubun

- E B 53.94% (130/241) 33.08% (171/517)

i HFIFE R YT 98.37% (121/123) 4.39% (36/820)

B A% 67.35% (427/634)  38.53% (1,040/2,699)

parl m

e e . B 72.93% (598/820)  12.18% (902/7,405)

43 H =@ Wi 91.29% (346/379)  27.52% (1,213/4,407)

5484 o—)L  38.99% (124/318)  29.20% (535/1,832)

2485

5 [EAFBUhT 247 HE

Fig. 5 Entries for extracting named entities.

R 4 Ichiba B LV Kokubun 2B 541 a— FiB L OVERLH

DL a— K. v afidel a— FholsEs
Table 4 The numbers of the records and those with note fields,
for Ichiba and Kokubun collections. Their ratios are

shown in brackets.

FET—F ELVa-FH FEERdHHLa-—-
Ichiba 222 210 (94.59%)
Kokubun 981 645 (65.75%)

© 2018 Information Processing Society of Japan

HMHFE  100.00% (134/134)
¥ 0.00% (0/875)

97.85% (683/698)
0.00% (0/2,274)

& 6 Ichiba B & U Kokubun (2439 % MeCab OHFEY) Y H LIEE

Table 6 The numbers of words and the corresponding F

values.
T g S AHGEY F f# F fii
TR - WEEEE
Ichiba 5,406 0.594 0.863
Kokubun 21,730 0.840 0.993

B R ARE 2AMA ) T b B TRABTISERTE 4.
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7 Ichiba DAZ )T b (F 1) BLUOWEARBY I ARIEA
B 1 (F E)
Table 7 The F-values of named entity extraction for each
script (Table 1) and each class of named entities in
Ichiba.

9 HFET - TLOEAEBY 7 AREARBULEE T 1SS
L) Y 7 BOESG. Ay aNEdEERY) v 7 BB L UREE R
Table 9 The ratios of named entities linked with external re-

sources to the total occurrences.

A7) T (R 1 BH)

EHFH A N? A A+Bl1 A+B1+B2 A+B1+B2+D

3 0.000 0.018 0.282 0.282 0.895
T 0.579 0.685 0.768 0.768 0.768
A% 0.213 0.365 0.429 0.518 0.716

7 0.000 0.812 0.952 0.952 0.952

#him 0.869 0.911 0.911 0.911 0.911
T—)l 0.698 0.800 0.838 0.838 0.838
B HEE 0.701 0.904 0.908 0.908 0.908

FEAEBLZ 7 A Ichiba
B 91.70% (221/241)
Wipt 81.30% (100/123)
N 44.64% (283/634)
2 - (-/820)
#an - 76.78% (291/379)
O—)b  94.97% (302/318)
HMHRE  96.27% (129/134)
3 79.09% (692/875)

Kokubun
95.94% (496/517)
84.15% (690/820)
11.67% (315/2,699)

- (-/7,405)
31.00% (1,366/4,407)
85.59% (1,568/1,832)

33.95% (237/698)
42.26% (961/2,274)

bR A R BUEM O 24t
2N 2 —¥HFELS L TORE.
3HEY I ARBEHEOMATZIEME L Tn5,

& 8 Kokubun OEARB Y 7 A JIEAFBUMMAEL 1 (F H)
Table 8 The F-values of named entity extraction for each class

of named entities in Kokubun.
A7) T M (1 BH)
EAFEBZ 7 A N2 A A+B1  A+B1+D
B3 0.000 0.236  0.620 0.883

WiHF 0.050 0.533  0.571 0.973
A% 0.060 0.760 0.748 0.775
ah 0.609  0.990  0.990 0.990
o—)L  0.618 0981  0.981 0.981
HFAEE 0.698 0973 0.973 0.973

LB X O IR, S O A KB O xF G4t
2N —YhEER L TORE.
Sy T AMBEREOMAEFIEME LT,

50518 2 sz, 7272, A&7 F A Bl (& Ichiba
WXt L CHERITH 5 —J, Kokubun TIIFEED FFHIZR S
Nznror-.

DOTF—=4% 7)== 7 DFELTTE, BBLOAKY T
ADHEERET, FTICE DVIERBRIHF S TwzKE
%, FARZEPEYZEARICTLOONDL 20, B
FREEIW L v a v b ER L RN 0—§EET
EWZDWThH, EEEEED Loz 728 218,
Kokubun O 7 5 ATIX 1 WFOHFEEZ ZHHE L, #
R T SETWD, FRXPTEITRTRY)TH S
O L CHIBRT 22 LT, MBEBAEI ST ) b
A LS L7,

3.5 X717 NEONBM

ET1TIWCRTAZY T MEIZOWTIE, BEBLXOD %
BRE, M1OFEBLOAZ Y 7 bOBEE AT,
FaLrzya i LETOREZLEEST L, KigTH
oG & Uz Kokubun 1, I L7 a o, Et, &
%, FH LY Ichiba £ EH L TW5 729, Kokubun L —
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b ATEH R ORFE R
2 RS s ARSI T — S 2T 2 R AR TH L.

PRHEBLIOLT Y P VKRHAT -V ITHV S HEE) X M
Ichiba TIERL L 721 A M7z HEEZBINT 5 2 & CfE
BT 5.

B2 7 21294 BlLOBHATIE, Malbrziarkd
MLAZ) 7 b2HW5S. Kokubun D27 J A HEH Bl
TIE, FRCPICNERNEEZ GLE S 7 AL L v
M B END 20, D7 T AEHET B 2DDK
R LTHWSE, N2 I AHERBLILTIE, b
7 va G HETIRHER ORLIR /XY — VIZEH E N
25, B2, ORI ANGPNE T H3Y — 2 & ER
T 5D, Kokubun OIFEEITIEFE YT 5D DD LWz
L,

LI, BRI, a2l v arTcoEEEAAE
B L OHSERBRHAN S b CEAEB O & A 5 35
EOMPTEE LTHWA. KIZ, BE7 7 AL OHIE T
BHOMBHEENTH, M1 TRETLAZ ) T MEIZE
THRETH 5.

D&, FEAFRHEREHRT — 7 X— 22k L, HEOAR
BREHRLHGEOMBEB L UEEEZIT). bbb, By
A7) T P DEETHIGTRETH 5.

3.6 MEBEOHRY > INDERORTS S

I HFEOIEL ) & 7 ~OEAOF S S 2R 9 ITRT.
2.3 Hi TRz EBY, HEEIIIDT 988 ¥ 7 O
% Web 75 HEjHI S 2 2 L RS —H T, 4480 ~ 7
NOESREMEET A LU, FEERME O MEE AT
B, REFFETIE, HHEICFE L 2WEEDPREZIT- T
Vb7, BEMHEROLE R N, ik, SRR, 958
DHFENOEHR) v 7 Bsb v (R 9). —7, W, Br
BLUT—)LiZoWTIE, hutime [34] 3 £ UF DBpedia %
&C Linked Data & U5 A RE 7 HEEE DS 2 T B 720, [
ENLREETIE 2w,
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3.7 4H U 7= Linked Data D&F{f

REFFEICL > TEEBICY Y S N7 [EA R
1, 24 Hi TR L7235~ Yo F, HEIYIC Linked
Datafb$A 2 EHNTESL. 2F 0, HMmPRELEOLE
SENEHA A1 Linked Data &5 2 EDSTE 5.

3.8 REFEDEARIEEME

AR X912, I—EFER Ichiba R E L THESEE
To7:. TOFE% Kokubun ~HH T % BT, &
A, SOk - HEC X ABAERHEB LT —%
7)== 7 A7) T MR L, Kokubun OJEFLHINA
b TBIELZIT->7. TOLHI, MEFEEIFZFaL Y
2a T AR TIETHEAT A LT E 5.

4. FLHEFHE

BT — Y O ICERRICE ENS, BRPEAR LD
IR 5 5 % - B E)YIC Linked Data b % Fik %
REL:. 2200HBORLZa V72 3 212k L CEA
THLIET, ZOEMEERLZ. L7 T a ry~\oOxte
DFNL, FERROFLRBNIG L2 A7) 7 h OZEH LR
ERTAEEOBINTH - 7-.

2.2 HiOE A FBME T, FEEILT A2 T s
BA R L 72 B HEEZ T § 2 61T 2 2512 LT\ b,
7ol X, NI 6L, TBREERHT Y — Vv O ICHZE 5
LOFEFIECHFEZE L2 0% FIF L7 [35]. F7,
=205 HLBREOFTEEE R L, Floxy — >
REICHEPEOBARB Y 7 AL T A0 HE L.
Ulicny (&, il L72 HEEO I % HiGE & Ot %
L, MERTHRET WS OTEERRE L 72 [26).

24 EiOFEEF Y PO VOETIE, £ baYr R
L 7z Linked Data ®Z#f#l & LT, EDM [29] % b
RET— # 2@ L7 Europeana [36) 70 =7 M YH 5.
EDM %, ft#t+ > F oy CIDOC CRM[30] % 3:12, %
BT =4 7TERERE L DS, TEmERERT 25
EHRFOMTIZONWTORREFTH . T2, MEBERE
Hx JEfit 5 %5 WorldCat.org [37] Tld, schema.org[38] (2
L % B E sk & BIBFRAME [39] % 212 L 72 & FH O BI4R
REAT .

LA L, EHFETIE, Linked Data OVER ERIZ 5% < 4T
PINTWE—FT, FRIAA Y P YH 5 WI3ME F X
A vF v ba o AT %, Linked Data [Zffif] &
NTVBEHEEZBELL 2T = PR SN TV AW &
DREE L 725 T A [40].

FIT, INFTHEHZ, Ichiba ZFEFNINC, HHEDORH
SIS % B a1 & U5 1T RE 7 Linked Data OER %
FHELT AT HEZRELCE L. ARBTIR, Mg s
L C Ichiba \2hN 2 T, Kokubun % F\C:HEL % 4T
L, REFEPHOHMGERLET — 5 THETTETH S

A
it
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ZExRLI. ZOE, RETESTERILLZIZ T
BB CTH A Z L ER LTz, 727250, BRI I
Mg, HHEOEMROHIICL > THESNS.

B2, KfschozalL v sy EEUSETIE, 1E
R L 72 MeCab 2 — 9§, OWL B OFEFEH O
FIHDTRECTH 57200, BB EEZ ML T, oo
L7y a OIS 2 EDTRETH 5.
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