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Improvement of The Hyper Dictionary with Indo-
European Roots in Classification

Shingo Ootake sl DEO04T
Abstract
Thiz papst dezctibes the development and implovemeni

of the Englizh-JTapanes= Hyp=i Dictiohal y chalactet izad
by Inde-Eniope=an Foois. Ihde-Eniope=an Reoots iz a vii-
ioal langoage thol made by compatizon of many lan-
goages which have simihititi=s. The pievious Englizh-
Japanes= Hypet DHctionaty had a pioblem in that os=i=
wele hod able o tefelenos the special meanings of zev-
eial wolds which ale commonly uzed in paiticohi fislds
in the Hyp=t Dicliohaty. | considet=d that claz=ifying
Englizh wolds by acolding 1o specialized fizlds was
heceszal y in the Hypet Dictiohaty, and sogge=isd adding
hew clesifications and 2 hew dat bl 1o the Hyp=t
Dictiohaty. Thes= impiovems=niz shoold help Japah=s=
l=ainmiz o nnd=iztind Englizh wolds mole des=ply and
by molving 1the above pichlem.

1 Introduction

1.1 Back Gronml
1.1.1 The Meedk of Study Englkh

Prez=nily, intet mtiohalizddion iz spleading into all fizlds
{bugin===, =ni=dainm=ni, =docalich, and any oth=i
fizldz), o people mozi b= able io commuohicate with
=ach clh=i moi= effectively. Sinc= Englizh h= b=come=
the global langoage, it iz a vely impottind hngmge fou
Japahes= 1o l=ath. Pies=nily, mahy Japahess despe iiely
z==k fol zome effeciive l=athing methods, Mol l=al n=iz
gehmially =indy, by lit=nning 1o haiive English pichon-
ciatioh, m=motizing the slincioi=s of Englizh =ni=nc=s,
and 1alking with naiive Englizh speaket. Th meesi comes,
an Englizh-Japate== and Japan=s=-Englizh diclionaly i=
nemeded .

1.2 Study of Englkh Words

A Japanes= -Englizh o1 Englizh-hpanez= dictiomty is of-
i=n hece=mzaly fol ohd=iztanding th= d=finitions of En-
glizh wolds, Vocabolaty is the foundsdion of Englizh.
Wocabalaty is thos one of the mest impottind elements
whena peizon l=atns a language becapse a lalge voab-
olaty iz neceszaly o ==lect apploplinle explessions in a
language. Theiefoi=, the slody of Englizh wolds isvely
impattant when stodying Englizh.
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A pap=idicliohaty can be nze=d anywheis, bol il can eas-
ily dei=ticiale. Hows=vel, an online dictichaly de=s nod
dei=iicizle, and iz daiabos= can be opdoied eamily. The
Ini=in= iz diffoe=d in almeost aie=e of the woild, and &
fime mxcm pifol =qoipme niandcohneclioh chaiges. When
a peizch wahis o khow abool ah Englizh woid, aocess-
ing infolmalich is magiet in an online diclional y with a
moonz= click than by ioining the pages of 2 paps=i dic-
fichaty. A web page can ako inclode soohd, video and
giaphis daia. Both aodio and visoal imfoimation ai=
mote helpfol foi homan =call and ond=isianding than
sighi ohly. Langoage iz living and p=ip=ioally changing.
Width of nzable atea and immidizle sponcs of online
dictichaty may beadapd foi int=ihalional psople brcans=
they ofien mowe all aioond the woild with laggge o=
simall = pos=ible. Online dictichaty is nol big and heay
baggage. This & diffei=ni fioin papei dicliomiy.

Lid Development of The Her Dichiomary

Leathing and whd=iztinding Englizh woid= iz difficol
foii .T:IF:I neme becanze few .Tzlj:\:lhese Lhow the -:-Lig-i nz ahd
sliocioies of the wolds they siody. Developeis have ftisd
1o t=vololiohize ih the fi=ld of hhgoage sdoction. [15]
Az one solutioh, the Hypei Dictionaty was developed.
The Hyp=t Diclichaty iz ah Englizh-Jamness web dic-
fiohaty which iz nz=ful fo1 the 2indy of Englizh woid= by
.T:IJ:EI nege l=aiheiz, The H_'.'Flrl D‘irﬁﬂh:ll_‘.‘ oliliz=z Thdo-
Enicpeah look =0 leaiheis can ohdeisiand the mean-
ings of Englizh wolds mole de=ply. The Ametican Hel-
ilage Dicliohaty feaioies the ioois of wolds [2]. Thdo-
Eunlopean toois wele umed beiwesn 3000 BiZ. and 5000
B, and ai= th= ociiginal z=onice langoage of Englizh.
Thei=toi=, thess ioois ale conzid=ied o= 2 good 1ol fol
ohd=i=landing th=s m=anings of th= ciigins of Englizh
wolds, Mow, the Hypet Diclichaty has sevetal s=aiching
m=hod= foi Englizh woid=. A ==l cah ==ich and know
hod only Englizsh wouds bt alzo Indo-Entopsan oots.

1.15 About Amerlcan Herltage Detlonary

The Ame=tican Hetflage Dictionat y { AHDY) & special dic-
tichaty. The editois of AHD ate exprits of sevelal expe-
cial fields { Anthiopology, Achiteciote, Cinema, Dance,
Law, Mathematics, Militity scienos and Weapons, Ma-
sic, Mantical, Philozophy, Religion, Spos =tc.). This
dictichaty =nables native English u==i= 1o khow the d=f-
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initions of Englizh wolds,
L1l6 Indo-European Roots

Indo-Entcpean loois aie specific langoages thal wels
made by compating many langoages (Sanskiid, Gie=k,
Latin, Getmani. Tn the 19h cenioty, compaiative lin-
gnizl weie able o gioop the lahgoages oz=d in lo=-
land and [i=land in th= we=i 1o Indiz in the =2=i, and
fiom Scandinaviain the neith 4o Haly and Gi=ece= in the
zonth, into afamily called fule-Erope ior o1 Proro-Tnile-
Enropewnr. The dialects o1 bianches of Inde-Eniop=an
aie still t=pi=s=ni=sd today by ohe ol maole of the follow-
ing langoages: Indo-lianian, Gi=ek, Aime=nian, Balic
Shkvic, Albanian, C=Hic, [hlic, and Geimanic =i, (m==
Figoi= 1) Some palieims of wold deme of Ihdo-
Eniopean aie called Frde-Europenr roors = hypothst

ical langoages.

Figoi= L: d=tivation

1.1 Functions of Former Hyvper Dictionary

Previous wolk cieated s=veial fonctiohs in the Hypet
Drictionaty. The Hypet Dictionaty has s=atching fonc-
tiohzs with English wouds, Inde-Entopean toots, Englizh
plefines, English synonyms, stems of English wouds, and
ini=iim lansitichal wolds (m=e Table L1 ITn 2003, i=-
seaicheis changed the opmiating syst=m fiom Windows
1o Linox, and added an application foi leatning Englizh
wolds and Indo-Entopean ootz called a Hvper Tool (e
Table L.

Thez= z=aiching m=thod= 2= fioni maiching.
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Table 1: All fonctiohs of the Hypei Dictliohaty added in

2003 [1]

Functions | Re=ol inforrmdion |

Englizh spzlling, pail of spesch, meaning, os-

woid ing example, i=lated Ihde-Eniopean

m=aich ook, Hems of the woid, piefix, in-
{=1itn liah=itiohal woids.

Ihda- gpzlling, m=aning, Englizh wolds thad

Eunicp=an cohizined the Ihdo-Enicpean oot

toso m=aic h

Englizh spzlling, meaning, i=lded Englizh

pl=fix wold |l comaining spelling  and

z=aich im=ahihgs.

Englizh s=leci Englizh woids with Japanesz=

syhohyims | meanings, =o a list and link fo1 jump-
ing io a z=lecisd Englizh woud's page
'-'l-ZI!'.Tl.EDiEd..

Ini=1imm i=lol=d Englizh woid lizd coniaining

tansitional | the spelling and meanings.

'-'H:ll.dS

z=aich

Sfem  of | zpelling, meaning, i=lded Englizh

Englizh wold |l comaining  spelling and

wolds m=ahings.

z=aich

Hypei Tool | An application 1o siody English wotds
and Ihdo-Entopsan oo,

1.3 Main Porpose

The main puipose of this tez=aich is 1o impiove the Hy-
p=t Dicliohaty and add a functioh which wouold be mot=
nze=ful foi nz=iz {o lealh Englizh woids. The geal iz loim-
FlmElhE':I:m‘i'Fr:ﬂ‘iClh n:ri:"Eth:h vwoilds, Thd=-Eo ioipe=ah
toodz, ahd ihi=lim lanzfiohal woids by adding defi-
nite m=aningz ahd addilich m=ahings of Englizh woid=
in SJ:I."..'i:IH:l.'d. Fmld=, =, Whth=inaicz, Madicin=, and
Cn:ll'n]:!ulel erimhce, e, The= {azk of cth=i i=g=gich=iz in
oul hboidloly & o add e;xamples of English s=ni= o=
thal incloded links 1o jump 1o an Englizh woid's infol-
m=lich pge o fonclioch 1o allow l=ain=izio h=ai hative
Eth:h Flﬂhuhri:lticlh. ahd a dat beem of 2offixes of En-
glizh wolds fo the Hypest Dictionaty. In addflion, we
added new English woid and Thdo-Entopean todl doia,
Az wel]| o= Lequ‘il.ed. J:ll.eﬁ:l.eu. inf=rim {mnziticnal wod=,
and sl=m=of Englizh woids.

2 Classification

Thiz t=e=aich foc uzed on cle=ificlion of English woids,
Indo-Entopean tods and intetim dansitional wolds.
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Fitzt, T will desciibe 1the me=thed of chzzification oz=d.
Pre==nily, English wolds ale clezified 2= an =ditol's
oliginal patiein, pat of speech, and ctigin of wouds, =tc.
Chesification of patts of speech iz =nitable fo exams ot
shou time temembiance, bot iz onzoftable for 2 de=p on-
dei=tanding of Englizh wouds o1 long fime 1= m=mhbiancs;
th=i=fole, I did ned z=lecd thiz methed. Chzsification
with otigin of wolds & not snitable fou the Hy pet Dictio-
haty became Englizh wouds incloded in the Hypet dic-
ftichaty have alieady been chzsified by Indo-Entopean
toodz. [ didn'i have 1ighi ot licenz= o clamify Englizh
wolds ctiginally, zo Ichesified English woids with d=f-
nite meanings [2] [3][&] [T][2]. Definite colegoties pei -
izin o special fields. [ added meanings of Englizh wouds
incloded in vations colegoties by expanding the z=aich-
ing funclion o useis can know the special wold mean-
ings and uhdeistand the wolds mote deeply. Equmlly, I
clamified Indo-Evtopran 1oois and infetim {iansfional
wiolds ih come the m=anings of these wolds can be clomi-
fied inlo categoti=s wed in Englizh wouds. (Plegsme pefe
1o Tuble 2 fou a lisd of clasified field=.) Mexd, 74 peic=ni
of L7000 Englih wolds weie classifisd.

Table 2: Uz=d o olies
Clmgoly Englizh | Tnde ini=iim
wolds | Eolcpean | {ians-
Loots {ichal
wolds
Mah=matic= and | *
phyzics
mleciiicily and sl=c- | *
iioh
coln puiet *
medici ne *
law e e
FI:I]“. + + +
animal * *
patict thoman) bedy | * ¥
calot " e

3 Implementation

31 Explamation of Techmology used the
Hyper Dictionary

Since much impotancs vwas given o afiee development
envitonment, the development of the Hyp=i Dictionaty
iz uzed a5 fieevale of fime development system. Thede-
velopment emvitonment iz the Linox op=iating system,
and the Hype=t Dictionaty used My30L for databoss de-
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velopment, 25 well 23 Tomeat and Apache for JSF and
Sevlel

A11 Abount Llmm

Linox iz a fime Unixdyps opsiding system otiginally
ci=ated by Linns Toivalds with th=s az=islance of devel-
opeis fiom atoond the wolld. Developsd ondet the GHTT
Cmnminl Poblic Lic=nz=, th= monic= code fo1 Linox =
fim=ly vailable o anyone. [4]

3,12 About MySCL

My30L iz the wolld's meost populal op=n sooios
databaze, tecognized fou s speed and i=hability.
My 30L AE, the company foundsd by the crestois of the
My 30U databaze, provides My30L zofivale develop-
meni and telated soppoit and s=ivices. [L1]

413 Abont Tomeat

Tomeal iz ==ivlei conlain=t thad iz oz=d in th= ofi-
cial Refeiencs Implemenizion foi the Java S=ivlet and
JmiaS=ivei Pages =chnologi=s. The Java S=ivl=t and
JavaSeivel Pages specificalions wele developsd by Sun
ohd=i the Joa Commuonily Piooe=ss. [ 10]

A14 Abount Apache

Apache iz a fiee web HTTP z=ivet sofivale bazed on
HZEA httpd Vet l.3 and developed by the Wational Cen-
1=t for Supei<anpoting Applications (MMZ3A)L U can
opeziale in moet envitohments (Linox, UHTE, Windows,
and Macintosh). The Apache Pioject iz a collabota-
tive sofivale developmenr effoii aimed a1 ciealing a 1o-
buozd, comm=icial -5[:-:[!!. f=aini=tul, and 'El.EEI_'.":I"-:I‘“:II:'II.'
Eonice cods ‘il'nj:!lel'nehb'l.i-:lh of an HTTP { Web) ssivel.
The piojed & joinily managed by a gloup of voluniesis
locai=d atoond the wotld, u=ing the Ini=in=i and the Web
io commuonicate, plan, and develop the z=ivel and its 1=-
|d=d docomenimdion. Thess voloni==iz ai= khown o= the
Apache Gioop. [10]

A15 Abont J5PServiet

Jmia S=ivel Pages (JSP) is a i=chnology thal I=ls pz=iz
mix t=golal, =ttic HTML with dynamicall y -g=n=iai=d
HTML. Many Wab pages that ate boilt by CGT pio-
giams ate mosily sidlic, with the dymimic pai limfi=d
iz 3 f=w zmall kecdions b moed CGT variations, dn-
cloding z=ivleis, mole ose iz g=heiate the =niile poge via
theit piegiam, =veh thoogh meet of if & alvways the same.
ISP allows nz=iz o ciente the iwo paits s=paiaiely. [13]

Setvlets ale Java tschnology's answet 10 COL plo-
glamming. They ate plogiams that ton on 2 Web s=iver
and boild Web pages. [13]



Unmemity of Azu. Omduation Thesis. March, 3004

3.2 Mew additon

Iadded iwo thonmnd Englizh wolds 1o the Hy pei Dictio-
haty. [ checled and added poits of speech, and gene=ial
meanings. [ndo-Entopean Rosis weie checled and op-
drl=d a= we=ll. [ mad= a n=w d=ia 1able fo1 cla==ifction
with My50L in the doiabase of the Hyp=t Diclionary.
Th= nam= of n=w dola Bbl= iz callsd “Ehirru™ which
coniains daty of the spellings of Englizh wolds, special
meanings with Japaness diansldion, [0 hombeis, and
hames of clesified colegolies. [ expanded the doia iabl=
of hdo-Entopean oot and intetim {ansitiomn] wotds,
and changed vispal expiesions on the web pages, a=
zhowh in the following figoi=.
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Figoie 2: Implemenied Sample

33 Implementation Environment

We implemesnted an envitonment of functions as shown
inthea Table 3.

Table 3: Implemenidion Enviionme=ni

05 RedHai9 0
Web S=lver Apache.047
Java JIEDEL4.2-01
Setvled Containel | Tomeadd. 127
RDE Seivel My50L40. 16
JGEC Diivet min tmyagl

Changed Point in the Web display

& Addifioh of a h=w tble, which inclodes clas=i-
fied names and special meanings 1o English woid's

pag=.
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s Addifich of 3 hew colomn, which inclodes cla=i-
fied name=to Indo-Entopean toots and inf=timian-
sitiohal woids.

4 Result and Evaluation

A= ate=oll, I sncomeded in making a daiabose of clomsi-
fied Englizh wouds, Indo-Entopean 1oots, int=tim ftansi-
fichal wolds, and added thess 1o the Hypet Dictionaty.

I mked {=h padicipant 1o nz= the impioved Hypei Dic-
tiohaty. A few prople thooghi theiz wele 2 few visoal
ploblems, bot otheis consideted the implovements to b
vely good and helpfol. They thooght the new dadawhich
clzzifisd meanings 2z vely vs=fol in wold s=aiching and
ophd=i=anding of woids.

5 Conclusion

Ih thiz t=m=aich, a h=w d=ia iable called “bonini™ wme
added 1o the Hypei DHctionaty which contrins clas=i-
fied Englizh wouds, and iheii meanings in specialized
f=ld= =g, Math=malics, Medicine= and Cn:u.'upu‘i.-l.r.,

. ek The pioblem of u==is noi bring able 1o = fzi=nce

the zpecific meanings of zevelal wouds which ate ozed in
special fizlds with Hypei Diclionaty wassolved by this
t=z=aich. The usabiliy of the Hypei Dictionaty was im-
pleved.
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