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frances provides abstractions to a variety of ML/NLP techniques
- Extract complex knowledge without being an expert data scientist
* Train and use text embedding models
* Employ topic mining, sentiment analysis, text summarization
e Build knowledge graph(s) visualizing the results

Using the Encyclopaedia Britannica — frances will allow us automatically to
* Group similar articles i
 Detect how articles have changed across editions
* Extract the relationships between articles Overview of how the

« Classify articles into different categories » Ifggﬁgﬁggg’zgr'tg;';’ca
* Summarise articles

e Analyse the sentiment expressed in an article

v

New suite of ML functionalities that can be used to analyse
any other Data Foundry collection

—
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The Journey

Phase 1: Information Extraction

Phase 2: EB Ontology and Knowledge Graph

Phase 3: Augmented Knowledge Graph with Deep Transfer Learning
Phase 4: Defoe and Knowledge Graph

Phase 5: Flask Web-Application
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Phase 1

Information Extraction
Detect, Classify and Extract all EB terms across editions

 Two types of Terms:
Articles: 1 or 2 paragraphs describing a term ~ entry in a dictionary
Topics: Several pages describing a term

St Andrews /CS

 Extract Metadata from all EB editions and volumes.

How have we done it ? By using defoe to analyze METS and ALTO XML files

Page 36 of the First Edition
of the Encyclopaedia Britannica
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Publications:

1. defoe: A Spark-based Toolbox for Analysing Digital Historical Textual Data, 2019

2. Geoparsing the historical gazetteers of scotland: Accurately computing location in mass
digitised texts, 2020

3. Extending defoe for the efficient analysis of historical texts at scale, 2021
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Phase 1: Information Extraction
New defoe queries and heuristics

St Andrews /CS

* defoe query to extract EB Terms:

A B A (

fome orhament, as a rofe or other flower,  Scammozzi
ufes abacus for a concave moulding on the capital of
the Tufcan pedeflal; and Palladio. calls: the plinth 2-

) A B B
ABASCIA, the country of the Alaas. See Ancs.
ABAISED, baif, in heraldry, an epithet applied to
“the wings of caics, &e. when. the tip looks dowawards

A-Layout

* By page and classify them between articles and topics - Using ALTO XML

---PrintSpace

Eove the cchinus, or boultin, in the Tufcan aod Doric - o the point of theficld, oe.when the wings are fhut; TextLine
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Anscus is alfo the name of an ancient inftrument for ftriking: R

facilitating operations in arithmetic, It is varioufly . ABASSI, or Anasats, a filver coin current in Pecfia, TextLine

contrived. That chiefly ufed in Europe is made by
drawing any number of parallel lines at the diftance of
ewordizmeters of one of the counters ufed in the cal-
culation. A counter placed onthe loweltline, fignifies r's
onthe 2d, 10; on the 3d, 100; on the 4th, 1000, k.
In the iatermediate fpaces, the fame counters are cfli-
mated at one half of the value of the lin immediately
fuperior, viz. between the 1ft and 2d, §; between
place I. fig. 2. A B,
ber, 1768 for example, is reprefeat-
ereat difpofitions of the counters.
, the arrangement

of the ke a
Avacus Lgiflicus, a right-angled triangle, whofe fides

forming, the right angle. contain the numbers from 1 to

o, and its arca the fadta of cvery two of the numbers

perpendicularly oppofite.  This is alfo called a canon
R el

Avscus 1y feas, th T ble, or,any

cquivalent in valte to 2 French livre, or tenpence half-

penny Sterling. It took its name from Schaw Abas 1L,
king of Perfia, under whom it was ftruck.

ABATAMENTUM, io law, is an entey tolands by in-
terpofition, i. ¢. whena perfon dics feized, and another
who has 00 right enters before the

ABATE, fiom abatre, to deflroy; a term ufed by the
writers of the common Jaw, both in an adtive and neu-
tral fenfe; as, to ahate callle, is to deftroy orbeat it
down;; to abate a writ, is, by fome exception o ren-
der it noll and void,

AsATE, in the manage, implics the performance of any
downward motion properly. Hence a horfe is faid to
abate, or take down his curvets, when he puts both

his hind-legs to the ground at once, and oblerves the
fame cxaétnefs in all the times.

ABATEMENT, in heraldry, implics fomething added
t0a coat of arms in order 1o leficn its digoity, and point.
out fome i ion or fluin in the charadter of the

table of numbers that facilitates operations in arithe
WEtC.
ABADAN, a town of Perfia, fituated near the maouth of

whe Tygris.

AB:\DI;ON, from abad, to deftroy; a name given by
St John, in the Revelations, to the king of the loculls.

ABADIR, 4 title which the Carthaginians gave to gods
of the firlt order. In the Roman mythology, it is the
name of a ftone which Saturn fwallowed, believing. it
20 be his new-born fon Jupiter: hence it became the
objet of religious worip.

ABI{:RF.; a town in the defarts of Arabia.

ABAFT, a fea-term, fignifying rowards the flern: for
inftance, abaft the mizzen-iafl, implics, that the ob-
it is between the mizzen-malt and the. flero,

ABAL, in botany, a fynonime of the calycanthus precox,
a genus of plants belonging to the icofandria polygynia
clafs of Linnzus, See CALYCANTHUS.

ABAISSE. Secc Assep.

ABALIENATION. Scc AvisNaTioN.

ABANBO, a river of Ethiopia which falls into the Nile.

ABANCAI, or Apaxcays, a town and river of Peru,
in the diftri& of Lima.

ABANO, a fmall town in Italy, fubje& to Venice, an
fitvated five miles fouth-welt of Padua. z

ABAPTISTON, or ANAsArTIsTON, 2n obfolete term
for the chirurgical inftrument called & frepan.  Sce
Surcxry, ard Trepan.

ABARCA, a fhoe made of raw hides, formerly worn
by the peafants in Spain.

ABARTICULATION, in anatomy, a fpecies of arti-
culation which is now termed diartbrofisz. = Sce Axa-
omy, Part 1. and Di«l!l"%h

ABAS, & weight ufed in Perlia for weighing peadls, Ttis
+ 3-5th 1¢efs than the Enropean carat. i =

wearer.

Asarrmenr, inlaw.  Seé Anarr. \

AsaremexT, in commurce, fignifics an allowance or
difcount in the price of certain commoditics, in confi-
deration of prompt payment; & diminution in the lipu-
Jated quantity or quality of goods, or fome fuch cir-
cumftance,

Asatrurxt, in the cuftoms, an allowance made upon
the duty of goods, when the quantem damaged is deter-
mined by the judgment of two merchants upon oath,
and afcértained by a centficate from the furveyor and
Jand-waiter.

ABATIS, an ancient term for an officer of the flables.

ABATOR, in law, a term applied 1o a perfon who enters
10 a houfe or lands, void by the death of the lt pof-
feffor, before the true heir.

ABAVO, io botany, a fynonime of the adanfonia, a
fhrab belonping to the monadelphia polyandia of Lin-
nzus, Sce ADANSONIA.

ABAYANCE. Scc ApEyANCE.

ABB, a term, among, clothicrs, applied to the yarn of a
weaver's warp. ‘They alfo fay Abbsweol in the fame

fenfc.

ABBA, io the Syrsc and Challce languages lierally
fignifies a father; and figuratively,  fuperior, reputed
as 2 father in refped of age, digv\il)’. or affedtion. Itis
alfo a Jewith title of honour given to fome of the clafs

ed Tanaites.

ABBAT. Sce Assor.

ABBATIS. See Asatis. . A

ABBEFORD,  fea-port town in Norway, in 58. 44.

N. lat.

ABBESS, the fuperior of an abbey or convent of nuns,
over whom the has the fame authority as the abbots over
the monks. - Their fex indced hinders them from per-

forming
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Phase 1: Information Extraction 1. Detecting pages headers from ALTO XML
2. Using headers to classify terms into: Articles & Topics

New dEfOE queries and heuristics 3. Using ALTO Text for detecting the start of each article:
--> Starting a line with TERM UPPERCASE + “,”

ASBA (24 RiB.B _ .

jome orhament, as a role or other flower, Scammozzi

AT G R ETCIVUITES T B B B 41
— — — —
‘The outer coat is extremely thin, and full of pores; fite direftions ; part of it afcends into the plume, and pro-

, the country ol

ufes @bacus for a concave moulding on the capital of
the Tufcan pedeftal; 2nd Palladio. calls the plinth a-
bove the echinus, or boultin, in the Tufcan and Doric
orders, by the fame name. See plate I, fig. 1. and

Asscus is alfo the name of an ancient inflrument for
facilitating ions in arithmetic. It is varioufly
contrived. “That chiefly ufed in Europe is made by

drawing any number of parallel lines at the difance of

two dizmeters of one of the counters ufed in the cal-

culation. A counter placed onthe lowelt line, figuifies r;

onthe 2d, 105 on the3d, 1005 on the 4th, 1000, &c.

In the intermediate fpaces, the fame counters e efli-

mated at one half of the value of the line immediately

faperior, viz, between the ift 2d, §; between

the 2d and 3d, 50, &c. See plate 1. fig. 2. A B,

‘where the fame number, 1765 for cxample, is reprefent-

Asacvs logifticus, a right-angled triangle, whole fides

forming the right angle contain the numbers from 1 to
60, and its area the fa8a of every two of the mmbers

LCAS.

ABAISED, . Abaiffe, in heraldry, ithet applied to
“ the wings of eagles, &c. when. the tip looks downwards
o the point of the fhield, orwhen the wing are (hut;
the natural way of bearing them being extended,
BASING, in the {ea-language, fignifics the fame as
firiking:
BASSI, or Arassus, a filver coin current in Perfia,
equivalent in value to a French livre, or tengence half-

enny Sterling, It took its name from Schaw Abas 11,
Eing of Pesfia, under whom it was ftruck.
ABATAMENTUM, ia law, is anentry to linds by in-
terpofition, i.e. whena perfon dies feized, axd another
who has no right enters before the heir.
MWBATE, fiom abatre, to dellroy; a term uled by the
writers of the common law, both in an adiv: and ncu-~
tral fenfe ; as, to abate a caltle, is to deftroy or beat it
down; o abare a writ, i3, by fome excepion w ren-
der it nall and void. 3
BATE, in the manage, implies the performasce of any
downward motion properly. Hence a horfe is faid to
abate, or tuke down his curvets, when hv)ul: both
his hind-legs to the ground at once, and obferves the
fame exaétnefs in 2l the times.
BATEMENT, in heraldry, implies fometling added
102 coat of arms in order o lefien its dignity, and point.

yerpendicularly oppofite.  This is allo called 2 canon
Aricus Pstbagoricus, the multiplication-table, or.any
table of nunf;;ers that facilitates operations i arith-
metic.
ABADAN, a town of Perfia, fituated near the mouth of
the Tygns.
ABAD&(‘)N. from abad, to deflroy; a name gven by
Sf\ghn. in the Revelations, to the king of the locufts,
ABADIR, a title which the Carthaginians gave 1o gods
of the firlt order.  In the Roman mythology, i is the
nmame of a flone which Saturn fwallowed, believing it
20 be his new-born fon Jupiter: hence it becime the
wbject of religious worthip.
AB/%RE, a town in the defarts of Arabia.
ABAFT, o foa tagm, hignifying sewards she florms for
inftance, abd).;h mizzen-maff, implies, that the ob-
Agc& is between the mizzen-mall and the ftern,
AL, in botany, afynonime of the calycanthus prcox,
a genus of plants belonging to the icofandria pdygynia
clafs of Linneus, Sec CALycanTuus.
ABAISSE. Sce Asasep.
ABALIENATION. See AvirnaTion,
ABANBO, a river of Ethiopia which falls into tie Nile,
ABANCAL or Asancays, a rown and river of Peru,
in the diftri& of Lima,
ABANO, a fmall town in Traly, fubje@ to Venice, and
fituated five miles fouth-welt of Padua. E
"ABAPTISTON, or AxasarTisToN, an obfolete term
for the chirurgical inflrument ealled a frepas. See
Svrcery, and Trepan.
ABARCA, a fhoc made of raw hides, formerly worn

by lb_trre-fanu in Spain,
ABAR’ CULATIO%!, in anatomy, a fpecies of arti-
culation which is now termed diartbrofis. Set Axa-
A"rxgv, Parc 1. n;n;l Dll;'e:‘li:’th
a weight ufed in ] T Wei, hm."elll. Itis
: ;-&‘ lefs than the Enropean carat. . .

Articles

out fome imperfetion or {tain in the charader of the
wearer.,

Anaremint, in law,  See Asary. 1

AsaTemENT, in commovce, fignifics an allewance or
difcount in the price of certain commodities, in coofi-
deration of prompt payment; & diminution in the ftipu-
lated quantity or quality of goods, or fome fuch cir-
cumitance,

AsaTemenT, in the cuftoms, an allowance made wpon
the duty of goods, when the quantem demaged is deter-
mined by the judgment of two merchants upon oath,
and afcertained by a certificate from the furveyor and
Jand-waiter.

ARATIS, an ancient term for an officer of the flahles.

ABATOR, in law, a term applied to a perfon vho enters
to a houfe or lands, void by the death of the laft pof-
feflor, before the true heir. ;

ABAVO, in botany, & fynonime of the adinfonia, a
fhrab belonging to the monadelphia polyandsia of Lin-
neus, Sce Apansonta.

ABAYANCE. Scc Aszvaxce.

ABB, a term, among clothiers, applied to lll‘l yarn of a
}':zu‘l warp. y alfo fay Abb-wool ia the fame

el .

ABBA, in the Syriac and Chaldee lan, , literally
fignifies a father; and figuratively, a fuperier, reputed
as a father in ':,f,fﬂ of age, di;nny. or affe€ion. Itis
alfo a Jewith title of honour given to fome of the clafs
called Tanaites.

ABBAT. Sce Assor.

ABBATIS. Sec AsaTis. A

ABBEFORD, & fea-port town in Norway, in §8. 44.

N. lat.

ABBESS, the fuperior of an abbey or convert of nuns,
over whom fhe has the fame authority as the sbbots over
the monks, - Their fex indeed hi thmlfr\;m per-

but may be eafily feparated from the inner one, |which
is much thicker), after the bean has been boiled, or lain
-a few days in the foil. At the thick end of the bean,

motes the growth and .expanfion of that organ ; and part
of it defcends iato the radicle, for nourifhing and evol-
ving the root and its various filaments. Thus the plome

there is a fmall hale vifible to the naked eye, immeliately
over the radicle or future root, that it may havea free
paflage into the foil. Plate IV, fig. 1. A. Whea thefe
coats are taken off, the body of the feed appears, which
is divided into two fmooth portions or lobes, The
fmoothnefs of the lobes is owing to a thin film or cuticle
with which they are covered.

At the bafis of the bean is %l:ed the radicle or future
root, Plate IV. fig. 3. A. trunk of the ndicle,
jult as it enters into the body of the feed, divides into
two capisal branches, one of which is inferted into each
lobe, and fends off fmaller ones in all dire@ions through
the whole fubltance of the lobes, Plate IV. fig, 7. A A.
Thick ransifications become & ly minute wwards
the edges of the lobes, that they require the finet glaf-
fes to render them vifible. To thefe ramificatidns Grew
and Malpighius have given the name of fewinal reot ;
becaufe, by means of it, the radicle and plume, before
they are expanded, derive their principal nourifhnent,

e plume, bud, or germ, Pﬁw . fig. 3. is in-
clofed in two fmall correfponding cavities in eack lobe,
I13 colour and confiltence i1s much the fame with thofe
of the radicle, of which it is only a continuatioa; but
having a quite direétion: For the radide de-
fcends into the earth, and divides into a great rumber
of fmaller branches or filaments ; but the plume afcends
into the open air, and unfolds idelf into all the beautiful
variety of flem, branches, leaves, flowers, fruit, &e. The
plume in corn fhoots from the fmaller end of the grain,
and, among maltlters, goes by the name of acrofpire.

The next thing to be taken notice of is the fn'ﬁnq,
or parenchymatous pact of the lobes. This is not 1 mere
concreted juice, but is curioufly organifed, and confifts
of 2 vaft number of fmall bladders ing thofe in the
pith of trees, Plate IV. fig. 4.

Befides the conts, cuticle, and parcuchymatous parts,
there is a fubftance perfedly diftiné from thefc, diftribu-
ted in different proportions through the radicle, slume,
and lobes, This inner fubftance appears very planly in
@ tranfverfe fection of the radicle or plame. = Towards
the extremity of the radicle, it is one entire trunk ; but
higher up, it divides into threc branches; the middle
one runs direétly up to the plume, and the other tvo pafs
into the lobes on each fide, and fpread out into a
vagiety of fmall branches through the whole body of the
labes, Plate IV. fig. 7. This fublance is very proper-
ly termed the feminal root : for when the feed is fown,
the moifture is firft abforbed by the outer coats, whch are
n?'hm furnifhed with fap and air-veflels; from
thefe it is conveyed to the cuticle; from the cwicle it
proceeds to the palpy part of the Jobes ; when it kas got
thus far, it is taken up by the months of the fmall
branches of the feminal root, and from one branch
int, another, tll it is all coll into the main trunk,
vmlndx %mmn ‘I;o:hdvilh the nmefud ndicle,
the two iy organs of the futare plant,
After anl the fap, or vegetable food, minm!ypu-

H

Vor. I. No.'a.

Topic

Edition 1 - 1771

and radicle continue their progrefs in oppofite directions,
till the plant arrives at matunty.

It is here worth remarking, that every plant is really

fTeffed of two roots, both of which are contaized in the
ced,  The plume and radicle, when the feed is firlt
depofited in the carth, derive their nourifiment from the
feminal root : but, afterwards, when the radiclebegias to
fhoot out its filaments, and to abforb fome moifture, not,
however, in a fufficient quantity to fupply the exigencics
of the plume, the two lobes, or main body of the feed,
rife along with the plume, affume the appeararce of two
leaves, refembling the lobes of the feed in fize and
fhape, but having no refemblance to thafe of the plume,
for which rcafon they bave got die pamc of @igimiiar
leaver.

Thefe diffimilar leaves defend the young plime from
the injuries of the weather, and at the fgmc time, by
abforbing dew, air, &e¢. affift the tender radice in nou-
tifhing the plume, with which they have flill a conncc-
tion by means of the feminal root 2bove defcribed. Bur,
when the radicle or fecond root has defcended deep c-
nough into the earth, and has acquired a fufficent num-
ber of fil or_branches for abforbing s much ali-
ment as is proper for the growth of the piume ; then the
feminal, or difmilar leaves, their utility being eatircly
fuperfeded, begin to decay and fall off.

Prate IV, Fig. 1. A, The foramen, or hile in the
bean through which the rudicle
fhoots into the foil.

Fig. 2. A tran{verfe fe@tion of the bean ;
the dotes being the branches
of the feminal root.

Fig. 3. A, The radicle.

B, The plume or bud.

Fig. 4. A, A longiwdinal feQtion of one
of the lobes of the tean a lit-
tle magnified, to thowthe fmall
bladders of which the pulpy
or parenchymatous part is com-

Fig. 5, 6. A, A tranfverfe fediion of the
radicle, g

B, A tranfrerf: feftion of the
plume, fhowing the organs or
veflels of the feminal rooz.

Fig. 7. A, A view of the feminal root
branched out upon tae lobes.

Fig. 8. The appearance of the radicle,
plume, and feminal rcot, when
a lirtle farther advinced in
growth.

Having thus briefly defcribed the feed, and traced its
evolution into three principal organic parts, viz, the
plume, radicle, and feminal leaves, we fhall next take an
anatomical view of tthroot, trunk, leaves, &,

SecT,
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Phase 1: Information Extraction 1. Detecting pages headers from ALTO XML
2. Using headers to classify terms into: Articles & Topics

NEW defoe queries and heu ristics 3. Using ALTO Text for detecting the start of each article:
--> Starting a line with TERM UPPERCASE + “,”

Articles Topic
Edition 7




Phase 1: Information Extraction

New defoe queries and heuristics

term
definition
relatedTerms
header
startsAt
endsAt
numberOfTerms
numberOfWords
numberOfPages
positionPage
typeTerm
editionTitle
editionNum

supplementTitle

supplementsTo
year

place
volumeTitle
vo LlumeNum
letters

part

altoXML

St Andrews /CS

SCIENCE

in philolophy, denotes any dpdfrine, deduced f...
[]

SCISCO

658

658

24

15

872

7

Article

First edition, 1771, Volume 3, M-Z
1

[]

1771

Edinburgh

Encyclopaedia Britannica; or, A dictionary of ...
3

M-Z

0

144133903/alto0/144812443.34.xml

Name: 7454, dtype: object

Science term information extracted from the First Edition - 1771



Phase 1: Information Extraction
New defoe queries and heuristics

St Andrews /CS
* defoe query to extract EB metadata:
* Metadata per Edition and Volume - Using METS XML
MMSID editionTitle editor editor_date genre language termsOfAddress numberOfPages physicalDescription place ...
First
edition, . L
0 992277653804341 1771, Smellie, 42401705 encyclopedia eng None gap SV-160plates:ill; g oy B
William 26 cm. (4to)
Volume 1,
A-B
First
edition, . o
1 992277653804341 1771, Smellie, 42401795 encyclopedia eng None 1018 3V 160plates:ill ;b on L D
William 26 cm. (4to)
Volume 2,
C-L
First
edition, . i
2 992277653804341 1771, Smellie, 4201795 encyclopedia eng None grp SV l60plates:ill i oy on P
William 26 cm. (4to)
Volume 3,
M-z
First
edition, o . 3 v. (viii, 697, [1] p., h
3 9929192893804340 1773, WiITia: 1740-1795 encyclopedia eng None 844 LVIII leaves of London ...
Volume 1, plate...
A-B
First
edition, Smellie 3 v. (viii, 697, [1] p., h
4 9929192893804340 1773, WiIIiarr; 1740-1795 encyclopedia eng None 1032 LVIII leaves of London ...
Volume 2, plate...
C-L
First
edition, Smellie 3 v. (viii, 697, [1] p., h
5 9929192893804340 1773, WiIIiarr; 1740-1795 encyclopedia eng None 864 LVIII leaves of London ...
Volume 3, plate...
M-z

Subset of metadata extracted for the volumes of the First Edition. This edition is a
3-volume reference work, issued twice, in 1771 and 1773.



Phase 1: Information Extraction E E
Post Processing information 5>

St Andrews /CS

New Post-processing scripts to improve the previous results:
- Re-classification of Terms (articles and topics)
- Join terms split across pages
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The Journey

Phase 1: Information Extraction

Phase 2: EB Ontology and Knowledge Graph

Phase 3: Augmented Knowledge Graph with Deep Transfer Learning
Phase 4: Defoe and Knowledge Graph

Phase 5: Flask Web-Application



Phase 2: EB Ontology and Knowledge Graph
Background

St Andrews /CS

KG: Incorporate human knowledge into intelligent systems, exploiting a
semantic graph perspective

» A knowledge graph is a specialized graph or
network of the things we want to describe and
how they are related

» Itis a semantic model since we want to
capture and generate meaning with the model

“The application of graph processing and
graph DBMSs will grow at 100 percent
annually through 2022 to continuously
accelerate data preparation and enable more
complex and adaptive data science.”
- Gartner's Top 10 Data and Analytics
Technology Trends for 2019

-
o
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@
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o
Q

is a friend of

Jan 11984



Phase 2: EB Ontology and Knowledge Graph »mua E
EB Ontology

&

St Andrews /CS

Aim: to capture a shareable and reusable knowledge representation of the EB.
EB Ontology = A formal description of knowledge as a set of concepts

In order to create and publish the EB-Ontology we used:

 diagrams.net : To create an UML with the EB information (classes,
properties, relationships, etc.)

e Chowlk : To convert the UML into an OWL ontology

 Widoco: To publish and create an enriched and customized documentation
of the ontology

 wa3id.org: To configure my permanent Identifier for EB ontology

EB-Ontology available at:
* https://github.com/francesNLP/EB-ontology
* https://w3id.org/eb/



https://www.diagrams.net/
https://chowlk.linkeddata.es/
https://github.com/dgarijo/Widoco
https://github.com/perma-id/w3id.org
https://github.com/francesNLP/EB-ontology
https://w3id.org/eb/

Phase 2

EB Ontology

This version:
https://w3id.org/eb/0.0.2

Latest version:
https://w3id.org/eb

Revision:
0.0.2

Authors:
Rosa Filgueira

Contributors:
Daniel Garijo

Download serialization:
License:
Visualization:

Visualize with WebVowl

Cite as:
Rosa Filgueira. EB Ontology. Revision: 0.0.2. Retrieved from: https://w3id.org/eb/0.0.2

St Andrews /CS

Abstract

An ontology designed to represent volumes, terms and editions of the Encyclopaedia Britannica. The ontology extends Schema.org.

Table of contents

« 1. EB Ontology: Description

o 2.1. Classes

o 2.2. Object Properties

o 2.3. Data Properties
o 3. Acknowledgments

1. Introduction

This is a place holder text for the introduction. The introduction should briefly describe the ontology, its motivation, state of the art and goals.



P h a S e 2 eb:referencedBy o—»l eb:Book

y
eb:revisionOf eb:title: String :

Data Model — EB Ontology e ‘

eb:Edition

‘ l > }_1_eb:publisher_—.° |
‘ eb: https://w3id.org/eb/ I\ 1“."_1.( j_1_ ! l I, J T_o St AndreWS ICS

eb:number: int eb:Person

1
d : Rosa Filgueira J ; eb:title: String
owl:versioninfo: 0.0.1 F
Lﬂi_tl_eﬁ Ontology \I : eb:subTitle: String
r
.

. eb:name: String

! ebbirthDate: dateTime

i eb:printedAt: String eb:gublisher eb:termsOfAddress: String
ebhasPart O o o o I :
{ ! eb:mmsid: string H -
| : : 0.* 0..
: i ebphysicalDescription: String
eb:Article eb:Topic { } d
I I P! { ! eb:genre: String H
eb:summarizedTopic} ' ' : N y
S String______ ! " ebrlanguage: String | eb:Organization |
s L eb:shelfLocator: String ‘ : ebiname: String

eb:numberOfVolumes: int

eb:relatedTerms A nd
eb:similarTerms—3, l . ey -~ ebhasPa i e i il it i
|—| < b:startsAtPage 1 1
W " ALD. 1
= N eb: endsAtPage: ,—rr eb:Page
L 1.0 PRl

eb:Term

eb:name: Strin eb:hasPart g -r
S L 1o — ~qi---ebhasPart eb:header: String
,J eb:Volume [
3 1.7 L H eb:number: int H
' eb:number: int ; :
: eb:letters: String -
eb:supplementsTo _: - -

eb:publisher

eb:editor

eb: publisher

https://github.com/francesNLP/EB-ontology
https://w3id.org/eb/

eb:mmsid: int

eb:physicalDescription: String

eb:genre: String

eb:language: String

eb:shelfLocator: String

i eb:numberOfVolumes: int

eb:subTitle: String


https://github.com/francesNLP/EB-ontology
https://w3id.org/eb/

Phase 2: EB Ontology and Knowledge Graph »mu< E
EB Knowledge Graph

&

St Andrews /CS

EB Knowledge Graph: Populating the post-processed information
(extracted Terms & Metadata) into an RDF triple store + EB Ontology:
- Apache Jena FUSEKI SPARQL server

NOTE: Each Term, Edition, Page, Volume, etc ... is a Resource in our
Knowledge Graph and has an URI to identify it.



SCIENCE https://w3id.org/eb/i/Page/992277653804341_144133903_658

7

eb:Article

eb:nameeb:startsAtPage
eb:position

in philolophy, denotes any dpdfrine, deduced from Elf-evident a

eb:type

eb:definition

eb:numberOfWords
https://w3id.org/eb/i/Article/992277653804341_144133903_SCIENCE_0

211

7
«
https://w3id.org/eb/i/Article/997902543804341_149982692_LOCKE_0
<
eb:Article
eb:numberOfWords
eb:position
eb:relatedTerms ,  inphilosophy, denotes deduced from self-evident principles. Sciences 1
eb:type
eb:definition ., https://w3id.org/eb/ifopic/997902543804341_149982692_LOGIC_(

eb:relatedTerms

hitps /w3id.orgleb/i/Aricle/997902543804341_191319917_SCIENCE 0
enFealodiams > hitps://w3id.org/eb/i/Article/997902543804341_191253799_THIS_C

eb:startsAtPage

eb:name A https://w3id.org/eb/i/Page/997902543804341_191319917_731

SCIENCE

St Andrews /CS

Science term in the
First Edition issued in 1771

Edition 1 Year 1771
Edition 1 Year 1773
Edition 2 Year 1778
Edition 3 Year 1797
Edition 4 Year 1810
Edition 5 Year 1815
Edition 6 Year 1823
Edition 7 Year 1842
Edition 8 Year 1853

Science term in the
Third Edition issued in 1797



Phase 2: EB Ontology and Knowledge Graph

Search Upload Communities

St Andrews /CS

There is a newer version of this record available.

June 21, 2022

EB-KG: Knowlege Graph of the first 8 eiditions
Encyclopaedia Brittanica (1768-1860)

Rosa Filgueira

This Knowlege Graph represents the information of the first eight editions of Encyclopaedia Brittanica (years: 1768 to
1860) in RDF (ttl format).

The raw dataset is provided by the NLS in this link , and it comprises of eight editions and a total of 195 volumes with a
total size of 44GB. It uses two XMLs schemas: METS for descriptive, structural, technical and administrative metadata
(Title, Author, Publisher, etc); and ALTO for encoding the OCR text of a page.

In this work, we have extracted the information from METS and ALTO XMLS using defoe tool and developed novel
information extraction heuristics. With the extracted information, we created the EB-KG Knowlege Graph, which uses
the EB Ontolgy, to represent such information. Furthermore, during the information extraction phase, we have employed
several techniques to mitigate two common OCR errors: long-S and the line-break hyphenation.

The EB-KG contains 1,638,239 RDF triples. It has information from 8 editions. Each edition can have several Volumes,
references to Books, Supplements; it also has an Editor and a Publisher, which can be a Person or an Organization. A
Volume has several Pages, which can contain several Terms. And a Term can be either a Topic (a term described
across several pages, often combining text, pictures, and tables.) or an Atrticle (a description of the term in one- or two-
paragraph long text (similar to an entry in a dictionary)). The data model of the EB-KG can be found here.

The original ALTO files do not indicate the start and end of each EB term, the first part of our work involved the
automated extraction of all terms (along with their metadata) across editions, so they can be analysed independently
without the surrounding text.

This work was performed during my 2021-2022 National Library of Scotland Digital Scholarship Fellowship.

Zenodo Record



https://zenodo.org/record/6673897

Applying advanced IE/AI/NLP to historical digital collections

St Andrews /CS

The Journey
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Phase 4: Defoe and Knowledge Graph

Phase 5: Flask Web-Application



Phase 3: Augmented Knowledge Graph with Deep Transfer Learning
Background

St Andrews /CS

TRAINING FROM SCRATCH
CAR v
— " SicvaEs
TRANSFER LEARNING

TRAINED ON CATS AND DOGS FINE-TUNE NETWORK WEIGHTS

CARv
a % PRE-TRAINED CNN “
.".-- 1 (] TRUCK X

NEW DATA

We are going to use this approach for applying NLP/ML
analysis



Phase 3: Augmented Knowledge Graph with Deep Transfer Learning
Background

St Andrews /CS

L]
v jranstormers
build 'passing J license Apache-2.0 release v2.0.0

A High-Level Look

Let’s begin by looking at the model as a single black box. In a machine translation application, it would take a
sentence in one language, and output its translation in another.

INPUT OUTPUT
. THE
= < S c _> _»
o e 7 g TRANSFORMER | am a student




Phase 3: Augmented Knowledge Graph with Deep Transfer Learning %
Augmenting the EB-KG SrTe—iCs

EB Knowledge Graph 2.0: previous info + storing the result of applying
different deep learning transformers analyses:

- sentiment analyses: Classifying text between positive and negative
- transformer: siebert/sentiment-roberta-large-english
- topic modelling: Clustering terms into topics
- transformer: all-mpnet-base-v2
- term similarity: Comparing text & semantic similarity
- transformer: all-mpnet-base-v2
- spelling checking: Finding misspelling/ocr errors and fixing them
- transformer: neuspell + EImosclstmChecker
- summarization: Summarizing the text of a topic term (XLNET)
- transformer: XLNeT

Note: Using pre-training models to calculate those analyses


https://huggingface.co/siebert/sentiment-roberta-large-english
https://huggingface.co/sentence-transformers/all-mpnet-base-v2
https://huggingface.co/sentence-transformers/all-mpnet-base-v2
https://github.com/neuspell
https://huggingface.co/xlnet-large-cased

Phase 3: Augmented Knowledge Graph with Deep Transfer Learning %

Augmenting the EB-KG St Andrews /CS

Example: Spelling Checking @ Lewis Term

Original Definition

the mort northerly of any of the w eftern islands of Scotland, lying in 8\u00b0 odd minutes W. long, and between 58\u00b0 and 59 0 odd minutes N. lat.

‘ Cleaned Definition

the most northerly of any of the w eastern islands of Scotland , lying in 8 and odd minutes W. long , and between 58 and and 59 0 odd minutes N. land .
‘ Compute Difference

the morst northerly of any of the w efastern islands of Scotland , lying in 8\u00b0 and odd minutes W. long_, and between 58\u00b0 and and 59 0 odd minutes N. latnd .



Phase 3: Augmented Knowledge Graph with Deep Transfer Learning

Querying the Augmented EB-KG St Andrews /€S

Two types of “queries”:

« Type 1: Extracting information from the EB Knowledge = SPARQL:
Navigating through the KG to get the desired information.

Example: Given a Term ( e.g., Edinburgh), | can get the Edition Information (e.g., Edition Title)

* Type 2: Processing information from the EB Knowledge 2 defoe:
Processing further the definitions from the selected terms.
 We needed to do some work on defoe first --> Phase 4
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The Journey
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Phase 3: Augmented Knowledge Graph with Deep Transfer Learning
Phase 4: Defoe and Knowledge Graph

Phase 5: Flask Web-Application



Phase 4: Defoe and Knowledge Graph
defoe KG

St Andrews /CS

* New KG defoe connector (based in SPARQL) to run defoe queries using the
EB Knowledge Graph as a source of data > defoe_KG

s SPARQL
O A connector Results
° ® i @ . e @ 1. Data ingestion
/ @ - @ < ' "_ C® . \ 2. NLP preprocessing pipeline .
e e B @ Configurations — defoe 3. Text mining query execution ‘
@ - Spoflgz 4. Results gathering
\ J
® - Qt / ! _
g .



Phase 4: Defoe and Knowledge Graph >u< E
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New defoe queries

St Andrews /CS

New defoe queries fully configurable: different filtering options, target, lexicon, etc.

* frequency keysearch: Count number of terms or times in which appear keywords or
keysentences and group by years. Several filtering options.

 term fulltext keysearch: Extract terms definitions in which appear keywords or
keysentences and group by years. Several filtering options.

 term snippet keysearch: Extract snippets of definitions in which appear keywords or
keysentences and group by years. Several filtering options, including the snippet size.

 publication normalization: Extract the number of documents, pages, words per
year.

* uris_keysearch: Extract uris of terms in which appear keywords or keysentences and
group by years. Several filtering options.

e geoparser _terms: Geoparsing the term definition in which appear keywords or
keysentences and group by years. Several filtering options.
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Phase 2: EB Ontology and Knowledge Graph

Phase 3: Augmented Knowledge Graph with Deep Transfer Learning
Phase 4: Defoe and Knowledge Graph

Phase 5: Flask Web-Application
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Semantic Web

St Andrews /CS

e Users DO NOT have to create SPARQL or defoe queries —> the web-
application does it for them - Abstractions to SPARQL & DEFOE

 The web-app runs both types of queries and visualizes the results



Phase 5: Flask Web-Application

Semantic Web St Andrews /CS

Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

Exploring the Encyclopaedia Britannica (1768-1860)

Term Search

Enter the term that you would like to search for. In case that the Term Type is a Topic , only the summary of the definition is displayed. If not term is introduced, it will search for

the first term in the Encyclopaedia.
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Term Search St Andrews / CS

Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

Exploring the Encyclopaedia Britannica (1768-1860)

Term Search

Enter the term that you would like to search for. In case that the Term Type is a Topic , only the summary of the definition is displayed. If not term is introduced, it will search for

the first term in the Encyclopaedia.
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Term Search

St Andrews /CS
Results for FLOWER.
Note that if you click over an URI in this table, it will take you to the Visualization of Resources page . However, if you instead click over a related term , it will conduct a term
search, showing all the searching results for that term. And if you click over a topic model if will take you to the Topic Modelling page , listing all the terms belonging to that
particular topic model.
displaying 1 - 2 records in total 9
« 2 3 4 5 »
Start End Term Related Advanced
URI Year Edition Volume Page Page Type Definition/Summary Terms Topic Modelling Sentiment_Score Options
https://w3id.org/eb/i/Article 1771 1 2 566 566 Article among botanifts and 3190_pea_pease_pea_with_footstalk POSITIVE_1.00 Spell
/992277653804341_144133902_FLOWER_0O gardeners, the most Checker
beautiful part of Term
trees and plants, Similarity
containing the
organs or... More
https://w3id.org/eb/i/Article 1773 1 2 574 574 Article among botaniffs and BOTANY 3190_pea_pease_pea_with_footstalk POSITIVE_1.00 Spell
/9929192893804340_144850367_FLOWER_0 gardeners, the most Checker
beautiful part of Term
trees and plants, Similarity

containing the
organs or... More

« 2 3 4 5 »

e Results obtained when we search for Flower.
 Term found nine times across the eight editions
* Note that the First Edition was issued twice, in 1771 and 1773).
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Term Similarity St Andrews / CS
narews

Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

Exploring the Encyclopaedia Britannica (1768-1860)

Term Similarity

Enter an URI of a term or some text that you would like to search similar terms for. If not term is introduced, it will search for similar terms of the first term in the Encyclopaedia.
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Term Similarity St Andrews / CS
narews

Similitud
URI Edtion Year Volume Term Definition Topic Modelling Rank

https://w3id.org/eb/i/Article 1 1771 | 2 FLOWER among botanifts 3190_pea_pease_pea_with_footstalk 0.9776949
/992277653804341_144133902_FLOWER_O0 and gardeners,

the most

beautiful part of

trees and plants,

containing the

organs or... More

https://w3id.org/eb/i/Article 3 1797 7 FLOWER Flos, among -1_he_his_was_in 0.81424284
/997902543804341_149981189_FLOWER_0 botanifts and

gardeners, the

most beautiful

part of trees and

plants, containing

the org... More

https://w3id.org/eb/i/Article 6 1823 8 FLOWER Flos, among -1_he_his_was_in 0.8098287
/9910796253804340_192015836_FLOWER _0 botanists and

gardeners, the

most beautiful

part of trees and

plants, containing

the org... More

https://w3id.org/eb/i/Article 5 1815 8 FLOWER Flos, among -1_he_his_was_in 0.8073469
/9922270543804340_191678898_FLOWER_0 botanifts and

gardeners, the

molt beautiful

part of trees and

plants, containing

the org... More

https://w3id.org/eb/i/Article il 1773 | 2 LILIADEOUS an appellation 3798_mint_horehound_horehound_and_in_rings_the_lily 0.704466
/9929192893804340_144850367_LILIADEOUS_0 given to such

flowers as

resemble that of

the lily.

https://w3id.org/eb/i/Article 1 1771 2 LILIADEOUS  an appellation 3798_mint_horehound_horehound_and_in_rings_the_lily = 0.704466
/992277653804341_144133902_LILIADEOUS_0 given to such

flowers as

resemble that of

the lily.

https://w3id.org/eb/i/Article 6 1823 5 CALYX among botanists, = 226_botanifts_among_botanifts_of_flower_petals 0.68875444
/9910796253804340_192692756_CALYX_0 a general term,

expressing the

cup of a flower*,

or that part of a

plant which surr...

More

https://w3id.org/eb/i/Article 2 1778 6 LILIACEOUS  in botany, an 3798_mint_horehound_horehound_and_in_rings_the_lily = 0.68756175
/997902523804341_144850377_LILIACEOUS_0 appellation given

to such flowers

as referable those

of the lily.



Phase 5: Flask Web-Application
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narews

Enter an URI of a term or some text that you would like to search similar terms for. If not term is introduced, it will search for similar terms of the first term in the Encyclopaedia.

person who does scientific experiments “
Similitud

URI Edtion Year Volume Term Definition Topic Modelling Rank

https://w3id.org/eb/i/Article 2 1778 8 PHYSICIAN a person -1_he_his_was_in 0.6265975

/997902523804341_144850379_PHYSICIAN_O who
profefles
medicine,
or the art of
healing
diseases.
See
Medicine.
PHYSICS,
or NATu
RAL... More

https://w3id.org/eb/i/Article 6 1823 2 ARMORIST a person 3715_knowledge_acquired_any_teacher_use_without_teacher_mr 0.58429337
/9910796253804340_192015835_ARMORIST_0 skilled in

the

knowledge

of

https://w3id.org/eb/i/Article 1 gl ol BOTANIST a person -1_he_his_was_in 0.56840813
/992277653804341_144133901_BOTANIST_0 skilled in

botany. See

Bo-

https://w3id.org/eb/i/Article 7 1842 18 PROFESSOR in the 441_attends_on_teaches_or_reads_public_or_reads 0.5636317

/9910796273804340_193469092_PROFESSOR_0 universities,
a person
who
teaches or
reads
public
lectures in
some art or
science.
See Uni
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Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

Exploring the Encyclopaedia Britannica (1768-1860)

Topic Modelling Search

Enter a topic modelling name or just the number of a topic to see all the terms within the same topic. All topics modelling names start with a number. If not topic is introduced,
it will use the first topic modelling, which name starts with '0'.

We have 4306 topics modelling items.

3190_pea_pease_pea_with_footstalk -
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Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

Exploring the Encyclopaedia Britannica (1768-1860)

Topic Modelling Search

Enter a topic modelling name or just the number of a topic to see all the terms within the same topic. All topics modelling names start with a number. If not topic is introduced,
it will use the first topic modelling, which name starts with '0".

We have 4306 topics modelling items.

3190_pea_pease_pea_with_footstalk “

12 terms found for the topic 3190_pea_pease_pea_with_footstalk

Note that if you click over an URI in this table, it will take you to the Visualization of Resources page . However, if you instead click over a term , it will take you to the Term
Search page, showing all the searching results for that term.

displaying 1 - 10 records in total 12

the organs or... More

https://w3id.org/eb/i/Article 8 1853 17 PEA the English name applied to the seed of
/9929777383804340_193819046_PEA_0 several leguminous plants, but chiefly to
those of the culti... More

https://w3id.org/eb/i/Article 1 1773 2 CHICKLING pea, in botany, a name given to the lathyrus.
/9929192893804340_144850367_CHICKLING_0 See Lathyru s. ' C HI CUITO, or Cuyo, a
province o... More

https://w3id.org/eb/i/Article 3 1797 14 PISUM PEASE ; a genus of the belonging to the
/997902543804341_192200061_PISUM_0 diadelphia class of cies are, 1. The fativum,
or greater low... More

https://w3id.org/eb/i/Article 2 1778 4 EVERLASTING pea, a genus of plants, otherwise called
/997902523804341_144850375_EVERLASTING_0 lathyrus. See Lathyrus. EVESHAM, a
borough-town of Worcefte... More

https://w3id.org/eb/i/Article 2 1778 8 PISUM pease ; a genus of the deeandria order,
/997902523804341_144850379_PISUM_0 belonging to the diadelphia class of plants.
The species are... More

https://w3id.org/eb/i/Article 1 1773 1 ANTHEMIS or Camonmile, in botany,, a genus of A the
/9929192893804340_144850366_ANTHEMIS_0 fyngenefia polygamia fuperflua class. The
receptacle of th... More
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12 terms found for the topic 3190_pea_pease_pea_with_footstalk

Note that if you click over an URI in this table, it will take you to the Visualization of Resources page . However, if you instead click over a term , it will take '
Search page, showing all the searching results for that term.

displaying 1 - 10 records in total 12

1 ' BIE

URI Edtion Year Volume Term Definition
https://w3id.org/eb/i/Article 5 1815 | 16 PISUM Pease; a genus of plants belonging
/9922270543804340_192692638_PISUM_0 diadelphia class. See Botany Index. The I.

The fativum, or greate... More

https://w3id.org/eb/i/Article 1 1771 2 FLOWER among botanifts and gardeners, the most
/992277653804341_144133902_FLOWER_0 beautiful part of trees and plants, containing
the organs or... More

https://w3id.org/eb/i/Article 8 1853 17 PEA the English name applied to the seed of
/9929777383804340_193819046_PEA_0 several leguminous plants, but chiefly to
those of the culti... More

https://w3id.org/eb/i/Article 1 1773 2 CHICKLING pea, in botany, a name given to the lathyrus.
/9929192893804340_144850367_CHICKLING_0 See Lathyru s. ' C HI CUITO, or Cuyo, a
province o... More

https://w3id.org/eb/i/Article 3 1797 14 PISUM PEASE ; a genus of the belonging to the
/997902543804341_192200061_PISUM_0 diadelphia class of cies are, 1. The fativum,
or greater low... More

https://w3id.org/eb/i/Article 2 1778 4 EVERLASTING pea, a genus of plants, otherwise called
/997902523804341_144850375_EVERLASTING_O lathyrus. See Lathyrus. EVESHAM, a
borough-town of Worcefte... More

https://w3id.org/eb/i/Article 2 1778 8 PISUM pease ; a genus of the deeandria order,
/997902523804341_144850379_PISUM_0 belonging to the diadelphia class of plants.
The species are... More

https://w3id.org/eb/i/Article 1 1773 1 ANTHEMIS or Camomile, in botany,, a genus of / the
/9929192893804340_144850366_ANTHEMIS_0 fyngenefia polygamia fuperflua class. The
receptacle of th... More
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Topic Modelling Visualizations

We are visualizing the topic model 3190_pea_pease_pea_with_footstalk. For each topic model, we plot their most common 10 words , along with their c-TF-IDF scores .

Topic Word Scores

Topic 3190

pea I
pease NN
pea with [INEEG_G_—
footstalk NG
arrowpointed IIEEGEGN
footstalks NG
each footstalk IEEEG_GNG
now cultivated [N
the pease G

an angular N
0 0.005 0.01 0.015
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Enter an URI of a term that you would like to check its spelling. If not term is introduced, it will check the spelling of the first term in the Encyclopaedia.

Place an URI “

URI Edtion Year Volume Term

https://w3id.org/eb/i/Article/992277653804341_144133901_ABACUS_1 1 1771 1 ABACUS

Original Definition

in architeflure, signifies the superior part or member of the capital of a column, and serves as a kind of crowning to both. It was originally intended to represent a square tile
covering a basket. The form of the abacus is not the same in all orders: in the Tuscan, Doric, and lonic, it\u2018is generally square; but in the Corinthian and Compofite, its four
sides are arched ir Avards, and embellilhed in the middle withornament, as a rose or other flower, Scammozzi uses abacus for a concave moulding on the capital of the Tuscan
pedefial; and Palladio calls the plinth above the echinus, or boultin, in the Tufean and Doric orders, by the same name. See plate |. fig. i. and

Cleaned Definition| Compute Diff | Reset

in architecture , signifies-the superior part or member of the capital of a column , and serves as a kind of crowning to both . It was originally intended to represent a square tile
covering a basket . The form of the abacus is not the same in all orders : in the Tuscan , Doric , and lonic , its generally square ; but in the Corinthian and Compofite , its four
sides are arched in Avards , and embellished in the middle withornament , as a rose or other flower , Scammozzi uses abacus for a concave moulding on the capital of the
Tuscan pedestal ; and Palladio calls the plinth above the echinus , or boultin , in the Tufean and Doric orders , by the same name . See plate . fig . i. and

Cleaned Definition [Compute Diffﬂ Reset \

in architeficture , signifies the superior part or member of the capital of a column_, and serves as a kind of crowning to both . It was originally intended to represent a square tile
covering a basket_. The form of the abacus is not the same in all orders_: in the Tuscan_, Doric_, and lonic_, it\u2018is generally square ; but in the Corinthian and Compofite , its
four sides are arched irn Avards_, and embellilshed in the middle withornament , as a rose or other flower , Scammozzi uses abacus for a concave moulding on the capital of the
Tuscan pedefistal ; and Palladio calls the plinth above the echinus_, or boultin, in the Tufean and Doric orders , by the same name_. See plate I. fig . i. and
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Select Edition Select Volume

Edition 1 Year 1771 - 1A-B -

Edition Details

Year 1771

Edition Number 1

Edition URI <https://w3id.org/eb/i/Edition/992277653804341>

Edition Title Edition 1,1771

Edition Subtitle lllustrated with one hundred and sixty copperplates

Printed at Edinburgh

Physical Description 3 v, 160 plates : ill. ; 26 cm. (4to)

MMSID 992277653804341

Shelf Locator EB.1

Genre encyclopedia

Language English

Number of Volumes 3
Volume Details
Volume Number 1
Volume URI <https://w3id.org/eb/i/Nolume/992277653804341_144133901>
Volume Title Encyclopaedia Britannica; or, A dictionary of arts and sciences, compiled upon a new plan
Volume Letters A-B
Volume Permanent URL https://digital.nls.uk/144133901
Volume Number of Pages 832
Volume Statistics
Number of Articles 2505
Number of Topics 15
Number of Distinct Articles 2440

Number of Distinct Topics 15
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Visualization of Resources

Edition 1,17"  https://w3id.org/eb/i/Book/ESTCT145357
3v., 160 platds : ill. ; 26 cm4(4to)

< https://w3id.org/eb/i/Person/C.Macfarquhar

https://w3id.org/eb/i/Book/Alston,R.C.Engl.languagelll, 560 llustrated with one hundred and sixty copperplates
»

«

hitps:/w3id. b/i/Volume/99227765380; 144133902 eb:Edition
e id.orglebolum é%ae eb:referencedBy v
eb:physicalDescriptioneb:publisher
eb:referencedBy eb:subtitle
eb:hasPart eb:type , EBA
992277653804341
) eb:shelfLocator
eb:mmsid

https://w3id.org/eb//Editiogy388Ra7 653804341 »  httpsz//w3id.org/eb/i/Person/Smellie, Will

eb:hasPart
ttps:/w3id.org/eb/i/Volume/992277653804341_144133901 I
eb:publisher
eb:publicationYear
eb:genre *  https:/w3id.org/ebli/Person/ColinMacfarqu
eb:hasPgn eb:numberOfVolumes
77 eb:langua$num pEP:PrintedAt

encyclopedia
»
https://w3id.org/eb/i/Volume/992277653804341_144133903

eng v Edinburgh

Visualization of the First Edition (issued in 1771) resource stored in the EB-KG

St Andrews /CS
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Defoe Queries — Text Mining Platform
St Andrews / CS

Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

Exploring the Encyclopaedia Britannica (1768-1860)

Defoe Queries

Select the defoe query that you would to run, and introduce your configurations:

Defoe query | frequency_keyseach_by_year v

It counts the number of terms/words in which kewyords/keysentences appear. It groups results by years.

frequency_keyseach_by_year: it counts number of terms or times in which appear keywords or keysentences and groups the results by years
publication_normalized: it extracts the number of documents, pages, and words per year

uris_keysearch: it extracts uris of terms in which appear keywords or keysentences and groups the results by years
terms_snippet_keysearch_by_year: it extracts snippets of definitions in which appear keywords or keysentences and groups the results by years
terms_fulltext_keysearch_by_year: it extracts terms definitions in which appear keywords or keysentences and groups the results by years

terms_geoparser: it geoparsers the term definition in which appear keywords or keysentences and groups the results by years
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Defoe Queries — Text Mining Platform
St Andrews / CS

Defoe Queries

Select the defoe query that you would to run, and introduce your configurations:

Defoe query | terms_snippet_keysearch_by_year v |

It extracts snippets of terms definitions in which appear your selected kewyords/keysentences groupping results by years.

Preprocess Treatment Configuring a query

O None

® Normalize

O Normalize & Numbers

O Normalize & Lemmatize

O Normalize & Stemming

It converts all words to lower-case removing all characters that are not ‘a',...,'z".

[ ] ® sc_philosophers.txt
Francis Hutcheson

David Hume
Upload your lexicon file / Ad;mlslzzlh
TS D1 d
| Browse... | sc_philosophers.txt Thonas Reid
The file should contain a line per keyword and/or keysentence that you want to use in your query.

Filtering Options
Introduce Target words/sentences separated by "," (Optional)

Y
Those are the list of words and/or sentences that must appear in a term in order to select it. Leave it empty to select all.

Select term which contains
@ Any of the target words/sentences
O All the target words/sentences

Start Year (Optional) | 1771 |End Year (Optional) | 1853

Snippet Window |10 |

Submit Defoe query |
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Year Data

1778

144850375~
mets.xml
Year Data
1810
archive_filename

191678900~
mets.xml

192692192~
mets.xml

192692192-
mets.xml

192692192~
mets.xml

192692192~
mets.xml

192692192~
mets.xml

192692192-
mets.xml

193108316~
mets.xml

191320558~
mets.xml

191678900~
mets.xml

191678902-
mets.xml

192692192~
mets.xml

191678902~
mets.xml

191320558~
mets.xml

191679019-
mets.xml

keysearch- page
edition header term letters number
2 DOU david hume D-F 179
keysearch-
edition header term letters
4 WAR david hume SUI-THE
4 HOIHOI adam smith GOT-Heraldry
4 HOIHOI adam smith GOT-Heraldry
4 HOIHOI adam smith GOT-Heraldry
4 HOIHOI david hume GOT-Heraldry
4 HOIHOI david hume GOT-Heraldry
4 HOIHOI david hume GOT-Heraldry
4 SMISMI adam smith SCR-SLE
4 POB dugald Projectiles-RHI
stewart
4 Empty david hume SUI-THE
4 M adam smith Mathematics-
Medicine
4 HOMHOM david hume GOT-Heraldry
4 METAPHYSICS dugald Mathematics-
stewart Medicine
4 adam smith Projectiles-RHI
4 PT adam smith HYD-JUN

part snippet

None his admirers are too fond of repeating to his advantage david hume of godfcroft an author of uncommon
merit and an

page

number

315

221

221

221

221

221

221

221

405

399

195

108

191

part

snippet

and published them in a pamphlet entitled remarks on mr david humes natural history of
religion by a gentleman of cambridge

vicechancellor of the university latter end of the year dr adam smithsletter containing death of
mr david hume i publicly animadverted

smithsletter contalnlng death of mr david hume i publicly animadverted adam smith | | d on the
sophy of his friend

duty made him universally beloved lifhed letters on infidelity similar adam smith the books
against his ridicule are an apology of

of the year dr adam smithsletter containing death of mr david hume i publicly animadverted
adam smith | 1 d on

smith | | d on the sophy of his friend david hume people called christians in aofuidities of the
scotch philosophers

smith the books against his ridicule are an apology of david hume esq j humes ral religion an
eflay on filicide

and causes of the nations was the only son of adam smith of the customs at kirkaldy and of
margaret daughter

of the preceding theory it may be added that professor dugald stewart in a paper read a
considerable time ago before

became acquainted also in the course of his education with david hume and dr adam fergusor
o before he completed his

with feme strictures on the selfcontradidions historical errors of dr adam smith for the abolitior
of the said company this time

of p julofofilical necejfity deed been taught by plobbes celebrated david hume were profefled
infidels or excited as coming from ked

excellent observations on the common dodlrine concerning abftradtion by professor dugald
stewart of edinburgh elements of the philosophy of the human

approbation of thinking men and has gradually superseded all others adam smith being
p in the first city of

that and some other works upon the same principles dr adam smith observes still continue to
make an impression upon many

uri

Qt Andreuwce I CS

https://w3id.org/eb/I/Article

/997902523804341_144850375_DOUGLAS_0

uri

https://w3id.org/eb/I/Article/3910796233804340_191678901_A_4

https://w3id.org/eb/i/Article

/9910796233804340_192692193_HORNE_1

https://w3id.org/eb/i/Article

/9910796233804340_192692193_HORNE_1

https://w3id.org/eb/i/Article

/9910796233804340_192692193_HORNE_1

https://w3id.org/eb/i/Article

/9910796233804340_192692193_HORNE_1

https://w3id.org/eb/I/Article

/9910796233804340_192692193_HORNE_1

https://w3id.org/eb/i/Article

/9910796233804340_192692193_HORNE_1

https://w3id.org/eb/i/Article

/9910796233804340_193108317_SMITH_2

https://w3id.org/eb/i/Article

/9910796233804340_191320559_EO_0

https://w3id.org/eb/i/Article

/9910796233804340_191678901_WILKIE_O

https://w3id.org/eb/i/Article

/9910796233804340_191678903_MICKLE_0

https://w3id.org/eb/i/Article

/9910796233804340_192692193_HOME_0

https://w3id.org/eb/i/Topic

/9910796233804340_191678903_METAPHYSICS_0

https://w3id.org/eb/i/Topic

/9910796233804340_191320559_POLITICAL_O

https://w3id.org/eb/i/Topic

/9910796233804340_191679020_PART_2

Results of the terms_snippet_keysearch_by_year query

volur

20

20
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Frequency of Lexicon Terms per Years

30

20

Frequency

1778 1797 1801 1810 1815 1823 1842 1853

Year

frequency n-gram obtained after running the
frequency_keyseach_by year query using the same
configurations

as in the previous query

St Andrews /CS

Lexicon

david hume
dugald stewart
- adam smith
francis hutcheson
thomas reid
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St Andrews /CS

Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

Exploring the Encyclopaedia Britannica (1768-1860)

Results of publication_normalized query

Here we can see the number of volumes, pages and words per year.

Year Num. Volumes Num. Pages Num. Words
1771 3 2722 2587557
1773 3 2740 2581066
1778 10 9448 10218591
1797 11 9512 10495573
1801 2 1740 1943036
1803 2 1760 1956641
1810 40 17662 18876327
1815 20 17470 18764604
1823 20 17546 18742386
1824 15 13436 12258062
1842 22 19532 22407301
1853 22 19628 23475295

Download Results

[ Return

Results of publication_normalization query
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Term Search Term Similarity Topic Modelling Spell Checker Defoe Queries EB Details Visualization of Resources

1st edition was published on years: [1771, 1773]
" . . _ 2nd edition was published on years: [1778]
- 3rd edition was published on years: [1797, 1801, 1803]
Explorlng the EncyCIopaedla Brltannlca (1 768 1860) 4th edition was published on years: [1810: 1824i
5th edition was published on years: [1815, 1824]
6th edition was published on years: [1823, 1824]

. . . 7th edition was published on years: [1842]
Results of publlcatlon_normallzed query 8th edition was published on years: [1853]

Here we can see the number of volumes, pages and words per year.

Year Num. Volumes Num. Pages Num. Words
1771 3 2722 2587557
1773 3 2740 2581066
1778 10 9448 10218591
1797 11 9512 10495573
1801 2 1740 1943036
1803 2 1760 1956641
1810 40 17662 18876327
1815 20 17470 18764604
1823 20 17546 18742386
1824 15 13436 12258062
1842 22 19532 22407301
1853 22 19628 23475295

Download Results

[ Return

Results of publication_normalization query
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Frequency of Lexicon Terms per Years

St Andrews /CS

Results of frequency_keyseach_by_year query
Your configurations:

¢ preprocess: normalize
o target_filter: or

o start_year: 1771

e end_year: 1773

o hit_count: word

e data : sport.txt

Here we can see the frequency of your lexicon words/sentences taking into acc

Frequency
~
n

Lexicon
bowls
— tennis

1773

Normalized Frequency of Lexicon Terms per Years

Year Keyword : Frequency e
-oe- Lexicon
L4e—s —— bowls
1771 e bowls : 4 5z e
. S 1.2e-6
e tennis: 1 3
£ e
:TE 0.8e-6
1773 e bowls: 2 5
. Z  0.6e-6
e tennis: 1

Download Results

0.4e-6.
1771

1773

Year

@ Opening frequency_keyseach_by_year.zip
You have chosen to open: 'I’ frequency_keyseach_by_yearyml X ‘
) fr:.q:eincgz{_lll:e/:(s:ach(_:: (_’y:ar.z:p 1 '1771":
which is: rchive ytes o
from: http://localhost:5000 2 bowls
3 -4
What should Firefox do with this file? 4 - - tennis
" Open with Archive Utility (default) 5 -1
© save File 6 17737
7 - — bowls
Do this automatically for files like this from now on. 8 -2
9 - — tennis
Cancel m 10 -1
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Results of terms_snippet_keysearch_by_year query
Your configurations:

* preprocess: normalize
o target _filter: or

¢ window: 15

o start_year: 1771

e end_year: 1773

o data : sport.txt

The full results are available for download in the bellow link . Here we list the terms founded in your search. For each those terms, you can see which words or sentences
have been found from your lexicon, taking into account the target words/sentences (if any) and as well other configurations.

Year Data Advanced Options

https://w3id.org/eb/i/Article/992277653804341_144133902_CANDLESTICK_0 * bowls Spell Checker
Term Similarity
Term Evolution

terms._snippet_keysearch_by yearyml x

https://w3id.org/eb/i/Article/992277653804341_144133902_CANDYING_0 ; |term§I<;(7e§:lails :
3 - — archive_filename: 144850366-mets.xml
4 edition: '1'
5 header: BOWBOW
6 keysearch-term: bowls
https://w3id.org/eb/i/Article/092277653804341_144133901_BOWL_0 : e oars as
9 part: None
10 snippet: bowling the art of playing at bowls the fird thing to be observed in
11 bowling is the right chufing your bowl which
12 term: BOWLING
13 title: Edition 1,1773
https://w3id.org/eb/i/Article/992277653804341_144133901_BOWLING_0 14 uri: https://w3id.org/eb/i/Article/9929192893804340_144850366_BOWLING_0
15 volume: '1'
16 - archive_filename: 144850366-mets.xml
17 edition: '1'
18 header: BOWBOW
19 keysearch-term: bowls
https://wid.org/eb/i/Article/2929192893804340_144850366_BOWLING_O 2 e are 05
22 part: None
@ - . . . 23 snippet: wood for the use of bowling or a vessel of capacity wherein to hold
. L Openmg terms_snlppet_keysearch_by_year.zm 24 1i bowls and buckets of wood imported pay a duty f prgvi tb dozen whereof
25 sjd is
26 term: BOWL
You have chosen to open: 27 title: Edition 1,1773
28 uri: https://w3id.org/eb/i/Article/9929192893804340_144850366_BOWL_0
2 s s 29 volume: '1'
'-' terms-snlppet-keysearCh-by-year'ZIp 30 - archive_filename: 144850368-mets.xml
. . . L 31 edition: '1'
which is: ZIP Archive (4.7 kB) 32 header: METAPHYSICS
33 keysearch-term: tennis
from: http://localhost:5000 ot letters: M-z
35 page number: ‘199'
36 part: None
. . . e 37 snippet: there may be will there may be volition where there is no liberty thus
What should Firefox do with this file? 38 a tennis ball whether in motion by the stroke of a racket or lying till at
39 rest
- . on ~ 40 term: METAPHYSICS
Open with Archive Utility (default) a title: Edition 1,173
42 uri: https://w3id.org/eb/i/Topic/9929192893804340_144850368_METAPHYSICS_0
© save File 43 | volume: '3’
44 -=-"177
45 - — archive_filename: 144133901-mets.xml
A 7 3 q = 46 edition: '1'
Do this automatically for files like this from now on. - header- GBOW
48 keysearch-term: bowls
49 letters: A-B
50 page number: '788'
51 part: None
Cancel m 52 snippet: wood for the use of bowling or a vessel of capacity wherein to hold
53 1i bowls and buckets of wood imported pay a duty of qjgd the dozen whereof
54 sd is
55 term: BOWL

56 title: Edition 1,1771




Summary: Applying advanced IE/AI/NLP to
historical digital collections

St Andrews /CS

NSL Data Foundry Collections

1 defoe
- - Parallel XML ingestion
- NLP preprocessing pipeline
- Preliminary terms extraction frances — Web-Application
- Metadata extraction

- Text-mining queries
2[ - ML/NLP queries: Term
Search, Term Similarity,

Topic Modelling,

sparql
queries 6 : 1

3 Knowledge Graph

Postprocessing data Terms and metadata ! Spelli

) pelling Checker
- Better terms extraction to RDF using the Knowledge e Gueres T2
- Creation of EB Ontology EB Ontology Graph

Details 7

v/
’[ ' l 5 queries

% Transformers 4

license Apache-2.0 | website online

- Sentiment analyses defoe KG

- Topic modelling - Read data from KG
- Similarity

o - NLP preprocessing
- Summarization

- Text mini :
 Spelling Checking ext mining GRENES ' l

Visualizations

\

Download
Results

Exploring further results



Ongoing work: Working with other NLS digital Collections

St Andrews /CS

- New defoe queries to extract NLS digital collections pages and metadata

- New NLS ontology

-  New Knowledge Graphs (KGs) per digital collection
- New notebooks to show how to query (SPARQL) KGs

- Adapting frances for working with other KGs

- Improving the frances user interface & REACT web- application.
- Dockerise frances & defoe-RPC

. Natlonal lerurg of Scotland
arlant

Leal

The Spivitualist,

’

The Spiritualist

HOME ABOUT ~

TOOLS  PROJECTS CONTACT Q

ORDNANCE

GAZETTEER OF SCOTLAND:

A SURVEY OF SCOTTISH TOPOGRAPHY,

Statistical, Biographical, and Historical.

Gazetteers of Scotland

&
|-

TEHEESUEA DT ES?

EDINBURGH

M AT G AT/ NS

Ladies’ Edinburgh Debating Society

Chagbooks Erinted in Scotland

DIRECTORY & CHRONICLE

R
CHINA, JAPAN, COREA, INDO-CHINA,

STRAITS SETTLEMENTS, MALAY STATES

SIAM, NETHERLANDS INDIA, BORNEO,
THE PIILIPPINES, &c.

Asian Directories and Chronicles

Britain and UK Handbooks



EncyclopzediaB
/ 7

T ‘ N
S #AP2S S OR, A\ fritiilz

DICTIONARY

O F

S C'T.E N C E:s,

/" 77 4

A RTS8 and
COMPILED UPON A NEW PLAN.

IN WHICH
The diferent Scrences and ArTs are digefted into
diftin¢t Treatifes or Syftems;
AND

. Thewrious TEcanrcaL Terms, &, are explained as they oceur
in the order of the Alphabet.

ILLUST.ATED WITH ONE HUNDRED AND SIXTY COPPERPLATES.

By a SocitETY of GENTLEMEN ix ScorLaND.

PN THREE VOLUMES.

5 Do NB-U R G H:

Printed for A. Bure and C. MACFARQUHAR;
hye PR y = < . : * o
Ard fold by CoL 1y MacrarQuias, at bis Printing-ofiice, Nicolon-Qreet,

MDGu. LXK

ritannica;
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Questions?

Dr. Rosa Filgueira,
Lecturer, School of Computer Science

University of St Andrews,

Email: rf208@st-Andrews.ac.uk



Additional slides — New Frontend (REACT App)
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frances Term Search

Term Search

term in the Encyclopaedia.

Term Similarity Topic Modelling Defoe Queries

Exploring the Encyclopaedia Britannica (1768-1860)

flower

Results for FLOWER.

model.

displaying 1 - 4 records in total 9

il - i ’ i

Year  Edition Volume Syt
Page
1771 1 2 566

End
Page

566

Term

Type Definitiion/Summary

among botanifts and gardeners, the most beautiful
Article  part of trees and plants, containing the organs or..
More

among botanifts and gardeners, the most beautiful

Collection Details

Related Terms

Topic
Modelling ID

3190

Create an account

Enter the term that you would like to search for. In case that the Term Type is a Topic, only the summary of the definition is displayed. If not term is introduced, it will search for the first
| “

Note that if you click over an URI in this table, it will take you to the Visualisation of Resources page . However, if you instead click over a related term , it will conduct a term search,
showing all the searching results for that term. And if you click over a topic model if will take you to the Topic Modelling page, listing all the terms belonging to that particular topic

Sentiment Score

POSITIVE_1.00

Advanced Options

O Visualise
/' Check Spell

C2Q Similar terms

QQ \Visualise

l




Additional slides — User Accounts (REACT App)
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frances frances
Al tool for Historical digital Collection Al tool for Historical digital Collection
sign in with you france account create a france account
Email First Name Last Name
Email
Password
Password
Confirm Password
Forget password?




frances Term Search Term Similarity Topic Modelling Defoe Queries Collection Details o v

. Previous Queries
Defoe Queries

Select Collection to query Publication normalized

[t s . St Andrews / CS

Frequency keysearch by year

Confi ti EB-animal-normalize-1710-1810
onfiguration
Chapbook-animal-normalize-1710-1810

Query type @

Uris keysearch
[ publication_nomarlized #]
EB-animal-normalize-1710-1810
Chapbook-animal-normalize-1710-1810
Submit Query
Chapbook-animal-normalize-1710-1810
Chapbook-animal-normalize-1710-1810

Chapbook-animal-normalize-1710-1810

More

All previous queries

Query type ®
[ frequency_keysearch_by_year c}
Preprocess Treatment
P S None v
It does not apply any type of treatment to the text.
Hit Count
Term
It counts the number of times a keyword / key sentence appears in a term (article or topic) Word .
Upload Lexicon File | Choose File ;
The file should contain a line per keyword and/or key sentence that you want to use in your query.
Filtering Options
Target words/sentences | Add
Select term which contains All the target words/sentences .
Or contains any of the target words/sentences.
Year Range ( ] To [
Submit Query




Single-Page
Application (React)

Provides all front-end
functionality for users

Makes AP|
requests to
[JSON/HTTP]

Additional slides — New Architecture

Consul

Manages configuration
information for frances

Makes API
requests to
[JSON/HTTP)

frances backend
(Python)

Responds to all API requests
from the frontend

Sends queries to
[Psycopg/SQL]

Database

(PostgreSQL)

Stores account and
submission data

Sends jobs to
[RPC]

Apache Spark

Processes all defoe queries

Sends queries to
[HTTP/SparQL]

Sends queries to
[HTTP/SparQL]

Apache Fuseki

Handles SparQL queries of the
EB Knowledge Graph

St Andrews /CS




