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PerÐlhyh

To xefÔllisma se ektetamènec iatrikèc b�seic dedomènwn eÐnai mÐa apì tic mejìdouc

gia anaz thsh plhroforÐac. H anaz thsh gia keÐmena pou perièqoun sugkekrimènouc

iatrikoÔc ìrouc den epistrèfei p�nta ìlo to diajèsimo ulikì. Oi suggrafeÐc twn dia-

fìrwn �rjrwn qrhsimopoioÔn ton dikì touc proswpikì trìpo anafor�c kai suqn� mia

dik  touc orologÐa. Autì kajist� thn anaz thsh èna shmantikì z thma kaj¸c o ìgkoc

twn dedomènwn aux�netai suneq¸c me gorgoÔc rujmoÔc. Sthn ergasÐa aut  proteÐnetai

mia prosèggish sto prìblhma autì me thn qrhsimopoÐhsh thc plhroforÐac pou dÐnetai

mèsw twn parapomp¸n.

Me thn qrhsimopoÐhsh tou gr�fou parapomp¸n mporeÐ na exaqjeÐ plhroforÐa pou

afor� thn diasÔndesh �rjrwn agno¸ntac to perieqìmenì touc. DÔo �rjra pou den

moir�zontai koinoÔc ìrouc den shmaÐnei apìluta ìti den anafèrontai sto Ðdio jèma. H

qrhsimopoÐhsh enìc �rjrou gia thn suggraf  enìc �llou upodhl¸nei mia sqèsh metaxÔ

touc. 'Eqontac ton gr�fo parapomp¸n miac iatrik c sullog c keimènwn ekteloÔntai di-

�foroi mèjodoi omadopoÐhshc gia thn exagwg  genik¸n om�dwn. Sthn sunèqeia gÐnetai

tautopoÐhsh twn om�dwn aut¸n me b�sh to perieqìmeno twn keimènwn pou ta apar-

tÐzoun. Tèloc efarmìzetai èna mètro shmasiologik c omoiìthtac metaxÔ twn ìrwn pou

eis�gei o qr sthc kai twn om�dwn apì tic di�forec mejìdouc omadopoÐhshc gia thn

epilog  kai taxinìmhsh twn apotelesm�twn.
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EuqaristÐec

H ergasÐa aut  èqei ektelesteÐ sta plaÐsia thc diplwmatik c mou ergasÐac. Jewr¸

upoqrèws  mou na ekfr�sw tic jermèc mou euqaristÐec ston epiblèpwn kajhght  mou,

k.EuripÐdh Petr�kh, gia thn an�jesh thc paroÔsac ergasÐac kai gia thn bo jeia kai

upost rixh pou mou prìsfere kaj' ìlh thn di�rkeia thc diexagwg c thc. EpÐshc ja

 jela na euqarist sw ton 'Aggelo Hliaout�kh kai ton EujÔmh Drum¸na gia thn po-

lÔtim  touc bo jeia ìtan thn qrei�sthka.

Tèloc ja  jela na euqarist sw jerm� touc fÐlouc kai thn oikogèneia mou gia thn

st rixh kai sumpar�stas  touc kat� th di�rkeia thc ekpìnhshc aut c thc ergasÐac.

vi



Kef�laio 1

Eisagwg 

H an�kthsh plhroforÐac eÐnai ènac tomèac thc plhroforik c pou brÐsketai upì meg�lh

an�ptuxh ta teleutaÐa qrìnia. O meg�loc ìgkoc plhroforÐac pou diatÐjetai tìso sto

diadÐktuo ìso kai se �llec phgèc eÐnai ter�stioc. Mèjodoi gia to apodotikì xefÔl-

lisma mèsa se meg�lec sullogèc keimènwn eÐnai ènac apì touc plèon pio shmantikoÔc

skopoÔc twn shmerin¸n mhqan¸n anaz thshc. H anaz thsh me klassik� montèla ana-

z thshc (Vector Space Model [14], Boolean Model [15]), gÐnetai me apl  lexikografik 

sÔgkrish ìrwn, k�ti pou den eÐnai arketì gia thn eÔresh sqetik c plhroforÐac. To

prìblhma autì mporeÐ na antimetwpisteÐ me thn qr sh thc plhroforÐac pou dÐnetai mèsa

apì ta Ðdia ta keÐmena. S mera ìlec sqedìn oi mhqanèc anaz thshc qrhsimopoioÔn touc

sundèsmouc pou brÐskontai stic istoselÐdec gia thn anaz thsh sqetik¸n selÐdwn. H

Ôparxh sundèsmwn se mia istoselÐda upodhl¸nei sun jwc thn jematik  thc omoiìthta

me �llec. Skopìc thc paroÔsac ergasÐac eÐnai na qrhsimopoi sei mia parìmoia prosèg-

gish gia thn omadopoÐhsh miac iatrik c sullog c keimènwn. H qr sh twn parapomp¸n

enìc �rjrou mporoÔn na prosdiorÐsoun sqèseic metaxÔ olìklhrwn keimènwn. Mele-

t¸ntac tic parapompèc enìc keimènou ex�getai shmantik  plhroforÐa ìswn afor� thn

jematik  enìthta twn emplekìmenwn �rjrwn. H suggraf  enìc �rjrou sun jwc su-

nist� thn qrhsimopoÐhsh �llwn �rjrwn pou aforoÔn to Ðdio jèma. Me thn dhmiourgÐa

aut¸n twn jematik¸n om�dwn mporeÐ na epiteuqjeÐ apodotikìtero xefÔllisma thc sul-

log c mèsw thc èxupnhc omadopoÐhshc sqetik¸n �rjrwn.

Arqik�, me thn qr sh twn parapomp¸n dhmiourgeÐtai o gr�foc parapomp¸n (citation
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graph). O gr�foc apoteleÐ mia anapar�stash thc sundesimìthtac twn keimènwn mèsa

sth sullog . Skopìc thc dhmiourgÐac tou eÐnai h omadopoÐhsh twn �rjrwn me b�sh

thn sundesimìtht� touc. Gia thn omadopoÐhsh èqoun qrhsimopoihjeÐ dÔo algìrijmoi

an�lushc sundèsmwn (link analysis) kai ènac klassikìc algìrijmoc me qrhsimopoÐhsh

omoiìthtac perieqomènou. Oi algìrijmoi eÐnai oi ex c :

• Edge-Betweenness : H idèa tou algorÐjmou basÐzetai sthn efarmog  enìc mètrou

kentrikìthtac gia thn epilog  kai afaÐresh akm¸n. Geitonikèc om�dec se èna

gr�fo en¸nontai sun jwc qalar� me polÔ lÐgec se arijmì akmèc. Afair¸ntac

tic akmèc dhmiourgoÔntai anex�rthtoi, asÔndetoi gr�foi pou apoteloÔn thn oma-

dopoÐhsh.

• Markov Clustering Algorithm : O algìrijmoc basÐzetai sthn jewrÐa ro¸n (flo-

ws) mèsa se èna gr�fo. Arqik� dÐnetai èna b�roc se k�je akm  tou gr�fou. Me

tic epanalhptikèc ektelèseic tou algorÐjmou ta b�rh metab�llontai ètsi ¸ste

h ro  na metaferjeÐ apì tic araièc perioqèc stic pio puknèc. Oi epanal yeic

stamat�ne ìtan h ro  ston gr�fo stajeropoihjeÐ [16].

• BIC-Means : Oi pio p�nw algìrijmoi qrhsimopoioÔn ton gr�fo gia na ex�goun

thn omadopoÐhsh. H sugkekrimènh mèjodoc eÐnai mia klassik  mèjodoc omado-

poÐhshc pou qrhsimopoieÐ omoiìthta perieqomènou gia thn exagwg  twn om�dwn.

EÐnai mia parallag  tou gnwstoÔ algìrijmou K-Means. Basikì thc qarakth-

ristikì eÐnai h Ôparxh mètrou gia thn apìfash di�spashc miac om�dac. O al-

gìrijmoc den eÐnai exantlhtikìc kai ektim� thn poiìthta twn om�dwn kaj¸c tic

dhmiourgeÐ me b�sh to Bayesian Information Criterion (BIC) [11].

Sth sunèqeia thc ergasÐac gÐnetai mia tautopoÐhsh twn om�dwn (Topic Distillation).

Gia thn epÐteuxh autoÔ tou b matoc qrhsimopoi jhkan iatrikoÐ ìroi gia thn perigraf 

twn keimènwn. Oi ìroi ex�qjhkan me thn mèjodo AMTEx [1]. H mèjodoc qrhsimopoieÐ

ton jhsaurì orologÐac MeSH kai thn teqnik  exagwg c polulektik¸n ìrwn C/NC-
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value [5] gia thn epilog  iatrik¸n ìrwn pou perigr�foun èna keÐmeno. Tèloc, èqontac

tic tautìthtec twn om�dwn kai to �nusma apì ìrouc pou dÐnei o qr sthc, efarmìzetai

èna mètro omoiìthtac gia thn epilog  kai taxinìmhsh twn om�dwn. 'Opwc anafèrjhke

prohgoumènwc ta klassik� mètra omoiìthtac agnooÔn to shmasiologikì perieqìmeno

twn ìrwn kai efarmìzoun apl  lexikografik  omoiìthta. Mia pio èxupnh prosèggi-

sh sto jèma thc omoiìthtac anusm�twn eÐnai h shmasiologik  omoiìthta (Semantic

Similarity). H teqnik  Rada Mihalcea [12] eÐnai mia apì tic teqnikèc pou qrhsimopoie-

Ð shmasiologik  omoiìthta kai eÐnai h teqnik  pou qrhsimopoieÐte kai sthn paroÔsa

ergasÐa.

To upìloipo keÐmeno eÐnai diaqwrismèno wc ex c:

Kef�laio 2 - Upìbajro : EpexhgoÔntai oi algìrijmoi kai mèjodoi pou qrhsi-

mopoi jhkan gia tic omadopoi seic, thn exagwg  iatrik¸n ìrwn, thn tautopoÐhsh twn

om�dwn kai thn shmasiologik  omoiìthta.

Kef�laio 3 - Sqetikèc ErgasÐec : Anafèrontai k�poia  dh up�rqon pro-

gr�mmata pou basÐzontai sthn idèa thc qr shc tou gr�fou parapomp¸n gia thn eÔresh

sqetik¸n keimènwn.

Kef�laio 4 - UlopoÐhsh Sust matoc : Analutik  perigraf  twn bhm�twn

pou akolouj jhkan gia thn ulopoÐhsh tou sust matoc.

Kef�laio 5 - Apotelèsmata - Mellontik  ErgasÐa : Anafèrontai ta

apotelèsmata kai ta sumper�smata pou ex�qjhkan apì thn ergasÐa. Akìmh anafèron-

tai shmeÐa sta opoÐa up�rqei mellontik  ergasÐa.

Par�rthma Aþ : Teqnikèc plhroforÐec pou aforoÔn kurÐwc tic biblioj kec Java

pou qrhsimopoi jhkan kai ta ergaleÐa gia apoj keush twn eurethrÐwn kai tou gr�fou

parapomp¸n.



Kef�laio 2

Upìbajro

Se autì to kef�laio ja epexhghjoÔn oi sqetikèc ergasÐec pou qrhsimopoioÔntai gia thn

diexagwg  thc trèqousac ergasÐac. Analutik� ja epexhghjoÔn oi mèjodoi omadopoÐh-

shc tou gr�fou parapomp¸n (Citation Graph Clustering), h mèjodoc gia thn exagwg 

ìrwn apì ta keÐmena kai h mèjodoc gia thn shmasiologik  omoiìthta anusm�twn ìrwn.

2.1 Mèjodoi OmadopoÐhshc (Clustering)

Gia thn omadopoÐhsh tou gr�fou parapomp¸n (Citation Graph) qrhsimopoi jhkan

treic mèjodoi. Oi mèjodoi Edge-Betweenness kai Markov Clustering Algorithm qrhsi-

mopoioÔn An�lush Sundèsmwn (Link Analysis) en¸ h mèjodoc BIC-Means Omoiìthta

Perieqomènou (Content Similarity).

2.1.1 Edge-Betweenness Clustering

H mèjodoc aut  eÐnai gnwst  san Girvan-Newman [8]. H kentrik  idèa thc mejìdou

basÐzetai sthn eÔresh akm¸n oi opoÐec eÐnai ligìtero kentrikèc se èna gr�fo kai sthn

afaÐres  touc. Tic akmèc dhlad  pou eÐnai metaxÔ (between) om�dwn. H omadopoÐhsh

tou gr�fou epitugq�netai me thn stadiak  afaÐresh akm¸n apì ton arqikì gr�fo. O

sunolikìc arijmìc twn akm¸n pou afairoÔntai exart�tai apì di�fora krit ria an�loga

me thn ulopoÐhsh. Aut� ta krit ria mporeÐ na eÐnai o telikìc arijmìc om�dwn   k�poioc

sugkekrimènoc arijmìc akm¸n.

4
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H arqik  prosèggish thc ènnoiac Betweenness melet jhke sto pareljìn san èna

mètro kentrikìthtac (centrality). Dhlad  kat� pìso ephre�zei ènac kìmboc k�poio

dÐktuo. Gia k�je kìmbo to mètro vertex betweenness orÐzetai san o arijmìc apì sunto-

mìtera monop�tia metaxÔ zeugari¸n kìmbwn, pou pern�ne apì ton sugkekrimèno kìmbo.

O algìrijmoc Girvan-Newman epekteÐnei autì ton orismì sthn perÐptwsh twn akm¸n.

OrÐzei san edge betweenness ton arijmì apì suntomìtera monop�tia metaxÔ zeugari¸n

apì kìmbouc, pou pern�ne apì thn sugkekrimènh akm . Se perÐptwsh pou èna zeug�ri

kìmbwn èqei perissìtera apì èna suntomìtera monop�tia, tìte k�je monop�ti paÐrnei

apì èna b�roc, tètoio ¸ste to �jroisma tou b�rouc ìlwn ton monopati¸n na eÐnai Ðso

me mon�da.

Se èna gr�fo pou perièqei koinìthtec   om�dec pou en¸nontai qalar� me polÔ lÐgec

akmèc metaxÔ touc, ìla ta monop�tia metaxÔ twn diaforetik¸n om�dwn pern�ne p�nw

apì autèc tic lÐgec akmèc. Kat� sunèpeia, oi akmèc pou en¸noun tic om�dec ja èqoun

meg�lo edge betweenness . Afair¸ntac tic akmèc autèc, oi om�dec ja diaqwristoÔn kai

ja dhmiourghjeÐ h omadopoÐhsh tou gr�fou [10].

H ektèlesh tou algìrijmou gÐnetai se dÔo mìno b mata pou epanalamb�nontai :

1. Upologismìc thc kentrikìthtac ìlwn twn akm¸n. Autì epitugq�netai me

thn eÔresh twn suntomìterwn monopati¸n gia ìla ta zeÔgh kìmbwn.

2. AfaÐresh thc akm c me thn megalÔterh kentrikìthta

Sq ma 2.1: B mata ektèleshc algìrijmou Edge-Betweenness

H upologistik  poluplokìthta tou algìrijmou eÐnai O(kmn), ìpou k o arijmìc twn

akm¸n pou jèloume na afairejoÔn, m o sunolikìc arijmìc akm¸n kai n o sunolikìc

arijmìc kìmbwn. Se perÐptwsh pou o gr�foc eÐnai araiìc (sparse) h upologistik 

poluplokìthta plhsi�zei sto O(kn2) kai gia gr�fouc me dunat  dom  om�dwn epitug-

q�netai akìmh mikrìterh poluplokìthta [9].

Sto Sq ma 2.2 faÐnetai mia anapar�stash tou diaqwrismoÔ twn om�dwn me thn
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mèjodo. Oi akmèc pou tèmnontai apì thn diaqwristik  gramm  eÐnai oi akmèc pou ja

afairejoÔn met� apì epanalhptikèc ektelèseic tou algorÐjmou. 1.

Sq ma 2.2: Par�deigma omadopoÐhshc

1 http://www.pnas.org/cgi/content/full/104/18/7327
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2.1.2 Markov Cluster Algorithm (MCL)

O algìrijmoc eÐnai gr goroc, exeliktikìc (scalable) kai anepÐbleptoc (unsupervised).

H idèa thc leitourgÐac tou basÐzetai sthn prosomoÐwsh thc ro c se èna gr�fo. Dh-

miourg jhke apì ton Stijn van Dongen sto Centre for Mathematics and Computer

Science sthn OllandÐa.

H mejodologÐa tou sugkekrimènou algorÐjmou eÐnai arket� aploðk  kai basÐzetai

se dÔo aplèc algebrikèc pr�xeic pin�kwn. H arq  leitourgÐac tou apl  kai elkustik .

Den up�rqoun diadikasÐec uyhloÔ epipèdou gia thn dhmiourgÐa, sunènwsh   di�spash

twn om�dwn.

H pr¸th pr�xh pou qrhsimopoieÐ o algìrijmoc eÐnai h epèktash (expansion). Se

majhmatikì epÐpedo h pr�xh aut  sumpÐptei me thn leitourgÐa tou pollaplasiasmoÔ

pin�kwn. H epèktash montelopoieÐ thn di�dosh thc ro c mèsa sto gr�fo. H deÔterh

pr�xh eÐnai o plhjwrismìc (inflation). AntÐstoiqh majhmatik  pr�xh se pÐnakec eÐnai

h Ôywsh tou pÐnaka se mia dÔnamh kai sth sunèqeia h diag¸nia klim�kwsh (diagonal

scaling). O plhjwrismìc montelopoieÐ thn sustol  thc ro c mèsa sto gr�fo. H

mèjodoc aut  prokaleÐ thn suss¸reush thc ro c mèsa se fusikèc om�dec kai thn a-

raÐwsh thc ro c metaxÔ diaforetik¸n om�dwn.

O kentrikìc skeletìc tou epanalhptikoÔ algìrijmou eÐnai diamorfwmènoc me thn

enallag  tou pollaplasiasmoÔ kai plhjwrismoÔ enìc pÐnaka se èna brìgqo epan�lh-

yhc. Sthn k-ost  epan�lhyh autoÔ tou brìgqou upologÐzontai dÔo pÐnakec me etikètec

T2k kai T2k+1. O pÐnakac T2k upologÐzetai me thn Ôywsh tou pÐnaka T2k−1 se mia dÔnamh

ek. O pÐnakac T2k+1 upologÐzetai me thn apeikìnish tou pÐnaka T2k sto Γrk.

Orismìc 1.

Dedomènou enìc pÐnaka M ∈ <k×l,M ≥ 0 kai enìc mh arnhtikoÔ arijmoÔ r, o pÐnakac

pou prokÔptei apì thn klim�kwsh thc k�je st lhc tou M me ton suntelest  dÔnamhc

r kaleÐtai ΓrM , kai Γr kaleÐtai suntelest c plhjwrismoÔ se dÔnamh r. O tÔpoc
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pou dÐnei to Γr : <k×l → <k×l eÐnai :

(ΓrMpq) = (Mpq)
r/

k∑
i=1

(Miq)
r) (2.1)

ìpou p, 1 ≤ p ≤ k kai q, 1 ≤ q ≤ l eÐnai deÐktec sta stoiqeÐa tou pÐnaka kai r mia mh

mhdenik  tim .

Pio k�tw faÐnetai èna par�deigma ektèleshc thc pr�xhc tou plhjwrismoÔ se èna

pÐnaka �nusma. Me b�sh thn an�lush thc apìdeixhc thc mejìdou [16], èqoun epilegeÐ

oi timèc e = 2 kai r = 2.
0

3

0

1

2


→ 02/(02 + 32 + 02 + 12 + 22)

→ 32/(02 + 32 + 02 + 12 + 22)

→ 02/(02 + 32 + 02 + 12 + 22)

→ 12/(02 + 32 + 02 + 12 + 22)

→ 22/(02 + 32 + 02 + 12 + 22)


0

9/14

0

1/14

4/14



Ta teleutaÐa stoiqeÐa gia thn sumpl rwsh twn bhm�twn tou algorÐjmou eÐnai o

trìpoc dhmiourgÐac kai arqikopoÐhshc tou arqikoÔ pÐnaka kai h exagwg  thc omadopo-

Ðhshc apì ton telikì pÐnaka. Gia na gÐnei autì ja oristoÔn k�poiec ènnoiec shmantikèc

gia thn katanìhsh twn bhm�twn.

Orismìc 2. Jètoume G = G(V,w) èna mh arnhtikì, �kuklo, tautodÔnamo (idempo-

tent) 2 gr�fo t�xhc N , ìpou V = {1, ..., N} to sÔnolo twn kìmbwn. O kìmboc α ∈ V

kaleÐte kìmboc èlxhc e�nMαα 6= 0. An to α eÐnai kìmboc èlxhc tìte kai o om�da

twn geitìnwn tou kaleÐtai sÔsthma èlxhc.

Orismìc 3. Jètoume M mia mh arnhtik  st lh tou pÐnaka. Jètoume G = (V,w)

ton gr�fo. Jètoume Vx to sÔnolo twn kìmbwn èlxhc (Orismìc 2) megèjouc d.

Jètoume E = {E1, ..., Ed} tic om�dec tou gr�fou. OrÐzoume thn sqèsh ν sto E×V san

ν(E,α) = 1 an ∃β ∈ E gia to opoÐo up�rqei akm  pou en¸nei α me β, kai ν(E,α) = 0

2 http://en.wikipedia.org/wiki/Idempotent matrix
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alli¸c. To sÔnolo twn om�dwn CLM = {C1, ..., Cd} pou sqetÐzontai me ton pÐnaka,

èqei d stoiqeÐa. H i-ost  om�da Ci, i = 1, ..., d orÐzetai apì ton pio k�tw tÔpo :

Ci = {υ ∈ V | ν(Ei, υ) = 1} (2.2)

H dhmiourgÐa kai arqikopoÐhsh tou arqikoÔ pÐnaka gÐnetai wc ex c. 'Opwc faÐnetai

apì to Sq ma 2.3 arqik� gÐnetai arÐjmhsh twn kìmbwn kai sth sunèqeia dhmiourgÐa

enìc tetragwnikoÔ pÐnaka t�xhc Ðshc me ton sunolikì arijmì kìmbwn tou gr�fou. H

i-ost  st lh sumplhr¸netai jètontac thn tim  1/(arijmìc akm¸n i-ostoÔ kìmbou + 1),

stic grammèc thc st lhc pou upodhl¸noun ìti up�rqei akm  me ton i-ostì kìmbo. To

+1 antiproswpeÔei ton epanalhptikì brìgqo tou kìmbou (loop). H kÔria diag¸nioc

eÐnai mh mhdenik  kai paÐrnei thn Ðdia tim  me ta upìloipa stoiqeÐa thc st lhc lìgw tou

epanalhptikoÔ brìgqou.

Qrhsimopoi¸ntac ton Orismì 3 ston telikì pÐnaka paÐrnoume thn omadopoÐhsh. Oi

om�dec eÐnai oi ex c :

C1 = {1, 6, 7, 10}

C2 = {5, 2, 3}

C3 = {9, 4, 8,11, 12}

C4 = {11, 4, 8,9, 12}

ParathreÐtai ìti oi dÔo teleutaÐec om�dec eÐnai ìmoiec. Autì sumbaÐnei giatÐ h om�da

aut  diajètei dÔo kìmbouc èlxhc. Ton kìmbo 9 kai 11. Deqìmaste mia apì tic dÔo

om�dec kai agnooÔme thn �llh. Oi kìmboi èlxhc twn upoloÐpwn om�dwn faÐnontai me

èntona gr�mmata.

Sto Sq ma 2.3 faÐnontai ìla ta b mata pou perigr�fhkan mèqri stigm c.
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Γράφος



0.200 0.250 −− −− −− 0.333 0.250 −− −− 0.250 −− −−
0.200 0.250 0.250 −− 0.200 −− −− −− −− −− −− −−
−− 0.250 0.250 0.200 0.200 −− −− −− −− −− −− −−
−− −− 0.250 0.200 −− −− −− 0.200 0.200 −− 0.200 −−
−− 0.250 0.250 −− 0.200 −− 0.250 0.200 −− −− −− −−

0.200 −− −− −− −− 0.333 −− −− −− 0.250 −− −−
0.200 −− −− −− 0.200 −− 0.250 −− −− 0.250 −− −−
−− −− −− 0.200 0.200 −− −− 0.200 0.200 −− 0.200 −−
−− −− −− 0.200 −− −− −− 0.200 0.200 −− 0.200 0.333

0.200 −− −− −− −− 0.333 0.250 −− −− 0.250 −− −−
−− −− −− 0.200 −− −− −− 0.200 0.200 −− 0.200 0.333
−− −− −− −− −− −− −− −− 0.200 −− 0.200 0.333


Αρχικός πίνακας

1.000 −− −− −− −− 1.000 1.000 −− −− 1.000 −− −−
−− −− −− −− −− −− −− −− −− −− −− −−
−− −− −− −− −− −− −− −− −− −− −− −−
−− −− −− −− −− −− −− −− −− −− −− −−
−− 1.000 1.000 −− 1.000 −− −− −− −− −− −− −−
−− −− −− −− −− −− −− −− −− −− −− −−
−− −− −− −− −− −− −− −− −− −− −− −−
−− −− −− −− −− −− −− −− −− −− −− −−
−− −− −− −− 0.500 −− −− 0.500 0.500 −− 0.500 0.500
−− −− −− −− −− −− −− −− −− −− −− −−
−− −− −− −− 0.500 −− −− 0.500 0.500 −− 0.500 0.500
−− −− −− −− −− −− −− −− −− −− −− −−


Τελικός πίνακας

Sq ma 2.3: Par�deigma omadopoÐhshc Markov

Ta basik� b mata ektèleshc tou algorÐjmou faÐnontai sto Sq ma 2.4 :
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1. B ma 1 : DhmiourgÐa arqikoÔ pÐnaka kai arqikopoÐhsh tim¸n.

2. B ma 2 : 'Uywsh tou pÐnaka se dÔnamh e (sthn perÐptws  mac aut  h

dÔnamh eÐnai Ðsh me 2). Autìc eÐnai o pÐnakac me etikèta T2k.

3. B ma 3 : Upologismìc thc apeikìnishc tou pÐnaka T2k. O pÐnakac autìc

èqei etikèta T2k+1

4. B ma 4 : 'Elegqoc pÐnaka T2k+1 an eÐnai tautodÔnamoc. Se perÐptwsh

tautodunamÐac ekteleÐtai to B ma 5 alli¸c epanalamb�nontai ta b mata 2

me 4.

5. B ma 5 : Exagwg  omadopoÐhshc.

Sq ma 2.4: B mata ektèleshc algìrijmou Markov Clusterer

Sto Sq ma 2.5 faÐnetai mia grafik  anapar�stash tou algorÐjmou.

Sq ma 2.5: Markov flow pictorial
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2.1.3 BIC-Means

Stic parap�nw mejìdouc qrhsimopoi jhke An�lush Sundèsmwn gia thn dhmiourgÐa thc

omadopoÐhshc. H sugkekrimènh mèjodoc eÐnai mia parallag  thc mejìdou �K-Mèswn�

(K-Means) kai èqei ulopoihjeÐ apì ton Nikìlao Qourd�kh sta plaÐsia thc metaptu-

qiak c tou ergasÐac sto PoluteqneÐo Kr thc [11].

Sth nèa aut  prosèggish qrhsimopoieÐtai h Epauxhtik  mèjodoc K-mèswn (Incremen-

tal K-Means), gia ananèwsh tou kèntrou (centroid) miac om�dac mìlic èna keÐmeno

prostejeÐ se aut n. H telik  mèjodoc “BIC-Means” eÐnai ierarqik , dhlad  dhmiour-

geÐtai mia ierarqÐa apì om�dec, keimènwn sth sugkekrimènh perÐptwsh, efarmìzontac

epanalhptik� thn epauxhtik  mèjodo K-mèswn sth sullog  keimènwn PMC. Shmantikì

pleonèkthma thc mejìdou eÐnai to ìti den eÐnai exantlhtik . Me lÐga lìgia den eÐnai

anagkaÐa h epan�lhyh twn bhm�twn èwc ìtou oi om�dec na perièqoun mìno èna keÐmeno

(singleton clusters). Gia thn epÐteuxh autoÔ, o BIC-Means enswmat¸nei to Bayesian

Information Criterion (BIC)   Schwarz Criterion. QrhsimopoieÐtai gia na stamat sei

tic diasp�seic twn om�dwn se an¸tera epÐpeda thc ierarqÐac ìtan h peraitèrw di�spas 

touc den odhgeÐ se kalÔterh omadopoÐhsh. H mèjodoc termatÐzei ìtan exetastoÔn ìlec

oi upoy fiec proc di�spash om�dec kai den up�rqei �llh upoy fia.

Bayesian Information Criterion (BIC)

O upologismìc tou krithrÐou BIC gÐnetai me ton pio k�tw trìpo.

OrÐzetai san D h sullog  apì keÐmena {x1, x2, ...}. To D mporeÐ na qwristeÐ se

D1, D2, ..., Dk anex�rthta komm�tia. Sthn perÐptwsh tou Bisecting K-Means toK = 2.

OrÐzetai ìti µj eÐnai to kèntro thc jth om�dac (i < j < K). OrÐzetai ìti to (i) eÐnai

o deÐkthc tou kèntrou thc om�dac pou eÐnai pio kont� sto (i) keÐmeno. OrÐzetai san

Dj ⊆ D h om�da apì keÐmena pou èqoun µj to kontinìtero touc kèntro. OrÐzetai

R = |D| kai Rj = |Dj|. O arijmìc twn diast�sewn eÐnai M . ParathreÐtai ìti h arqik 

sullog  twn keimènwn qwrÐzetai se dÔo om�dec.
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To krit rio BIC gia to montèlo Mj, sth perÐptws  mac h om�da tou patèra   oi

dÔo om�dec paidÐa, dÐnetai apì thn exÐswsh :

BIC(Mj) = l̂j(D)− pj
2
logR (2.3)

ìpou to l̂j eÐnai to log-likelihood twn keimènwn sÔmfwna me to montèlo Mj, dedomènou

ìti pj = K(M + 1) eÐnai o arijmìc twn anex�rthtwn paramètrwn tou Mj.

SÔmfwna me thn ExÐswsh 2.3 to krit rio apoteleÐtai apì dÔo mètra. To pr¸to

mètro eÐnai to log-likelihood pou qrhsimopoieÐtai san mètro gia thn sunektikìthta thc

om�dac, k�ti pou mporeÐ na upodeÐxei sthn sunèqeia an mia om�da prèpei na diaspasteÐ  

ìqi. Me to mètro autì upologÐzetai akìmh pìso konta sto kèntro brÐskontai ta keÐmena

se mia sugkekrimènh om�da. Pio analutik�, dedomènhc k�poiac om�dac apì keÐmena,

dosmèna apì mia Gaussian katanom  N(µ, σ2), to log-likelihood eÐnai h pijanìthta mia

geitoni� apì keÐmena na akoloujoÔn aut  thn katanom . To deÔtero mètro bohj�ei sthn

diìrjwsh thc katanom c twn keimènwn. Lìgw thc poluplokìthta tou montèlou pou

qrhsimopoi jhke, merik� apì ta keÐmena thc om�dac, ektìc apì thn Gaussian katanom 

mporeÐ na akoloujoÔn kai �llec katanomèc. Gia to lìgo autì to deÔtero mètro teÐnei

na fti�xei to prìblhma.

To Maximum Likelihood Estimate (MLE) gia thn diakÔmansh dÐnetai apì:

σ̂2 =
1

Rn −K
∑
i

||xi − µ(i)||2 (2.4)

ìpou Rn dÐnei ton arijmì twn keimènwn sthn om�da Dn. Dedomènhc miac om�dac apì

keÐmena, P(xi) eÐnai h pijanìthta to keÐmeno xi na akoloujeÐ thn Gaussian katanom 

N(µ, σ2) pou dÐnetai apì thn om�da pou an kei.

P (xi) =
Rn

R

1√
2πσ̂M

exp(− 1

2σ̂2
||xi − µ(i)||2) (2.5)
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Kat� sunèpeia, to log-likelihood twn keimènwn se mia om�da mporeÐ na upologisteÐ me

b�sh ton log�rijmo tou apotelèsmatoc tou pollaplasiasmoÔ twn pijanot twn twn

keimènwn pou to apoteloÔn.

l̂(Ci) = log
∏
i

P̂ (xi)

=
∑
i

(log
1√

2πσ̂d
− 1

2σ̂2
||xi − µ(i)||2 + log

R

Rn

) (2.6)

= −Rn

2
log(2π)− RnM

2
log(σ̂2)− Rn −K

2
+Rnlog(Rn)−Rnlog(R)

Gia na epektajeÐ o tÔpoc sthn ExÐswsh 2.3 gia ìla ta kèntra kai ìqi mìno gia èna,

qrhsimopoieÐtai to gegonìc ìti to log-likelihood ìlwn twn keimènwn pou an koun se

k�poio kèntro eÐnai to �jroisma twn epimèrouc log-likelihood kèntrwn aut¸n. Kat�

sunèpeia h ExÐswsh 2.3 metatrèpetai sthn pio k�tw :

BIC(Mj) =
K∑
j=1

l̂(Cj)−
pj
2
log(R) (2.7)

O arijmìc twn anex�rthtwn paramètrwn tou pj eÐnai to �jroisma twn pio k�tw :

• K − 1 pijanìthta kl�shc

• M ∗K suntetagmènec kèntrwn

• èna gia thn ektÐmhsh thc diakÔmanshc

Me thn diakÔmansh (ExÐswsh 2.4) upologÐzetai o mèsoc ìroc tou tetrag¸nou thc

apìstashc tou k�je keimènou apì to kèntro thc om�dac. Autì eÐnai èna mètro thc

sunektikìthtac thc om�dac. Me ton upologismì tou BIC ektim�tai to pìso kont� sto

kèntro eÐnai ta kèimena pou an koun se mia sugkekrimènh om�da.
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Ta b mata tou algorÐjmou gia thn dhmiourgÐa thc omadopoÐhshc eÐnai ta pio k�tw:

• Dedomèna : K = 2 gia to Incremental K-Means S : (d1, d2, ..., dn).

• 'Exodoc : Mia ierarqik  omadopoÐhsh thc sullog c.

• B ma 1 : En¸nontai ìla ta keÐmena san arqik  eniaÐa om�da. ProstÐje-

tai h om�da sth lÐsta me tic om�dec pou perimènoun gia di�spash.

• B ma 2 : Epilègetai mia om�da gia na diaspasteÐ apì thn lÐsta me tic

om�dec pou perimènoun di�spash.

• B ma 3 : GÐnetai h di�spash thc om�dac se dÔo upoom�dec. Gia ton

diaqwrismì ekteleÐtai o algìrijmoc Incremental Bisecting K-Means.

• B ma 4 : Upologismìc tou krithrÐou BIC gia ton patèra ka gia ta

paidÐa (kainoÔrgiec om�dec pou èqoun dhmiourghjeÐ). Me b�sh ta krit ria

èqoume na dialèxoume metaxÔ dÔo peript¸sewn :

– An to krit rio BIC tou patèra eÐnai mikrìtero apì to krit rio twn

dÔo kainoÔrgiwn om�dwn tìte deqìmaste thn kainoÔrgia omadopoÐh-

sh. ProstÐjentai oi dÔo kainoÔrgiec om�dec sth lÐsta me tic om�dec

pou perimènoun di�spash.

– Se perÐptwsh pou to krit rio tou patèra eÐnai megalÔtero apì autì

twn paidi¸n den deqìmaste thn kainoÔrgia omadopoÐhsh kai krat�me

san om�da ton patèra. AfaireÐtai o patèrac apì thn lÐsta.

• B ma 5 : Epan�lhyh bhm�twn 2, 3, 4 èwc ìtou den meÐnei kami� om�da

sth lÐsta me tic om�dec pou perimènoun di�spash

Sq ma 2.6: B mata mejìdou BIC-Means
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2.2 Exagwg  ìrwn MeSH

Met� thn omadopoÐhsh tou gr�fou akoloujeÐ h tautopoÐhsh twn om�dwn. Sto shmeÐo

autì prèpei na dojeÐ mia perigraf  thc om�dac me iatrikoÔc ìrouc. Gia thn diadikasÐa

exagwg c ìrwn apì ta keÐmena qrhsimopoi jhke h mèjodoc AMTEx. H mèjodoc ana-

ptÔqjhke sto Intelligence Systems Laboratory tou PoluteqneÐou Kr thc.

H mèjodoc ekteleÐ autìmath exagwg  ìrwn apì meg�lec sullogèc keimènwn. H

AMTEx sundu�zei ton jhsaurì orologÐac MeSH thc Ejnik c Biblioj khc Iatrik c

twn Hnwmènwn Politei¸n Amerik c (U.S. National Library of Medicine (NLM)) kai

thn kajierwmènh mèjodo gia exagwg  ìrwn C/NC-value method.

2.2.1 Jhsaurìc OrologÐac MeSH

O jhsaurìc orologÐac MeSH (Medical Subject Headings) eÐnai mia taxonomÐa apì ia-

trikoÔc kai biologikoÔc ìrouc kai ènnoiec pou prot�jhkan apì thn Ejnik  Biblioj kh

Iatrik c twn Hnwmènwn Politei¸n (U.S. National Library of Medicine). H org�nw-

s  touc èqei gÐnei qrhsimopoi¸ntac Extensive Markup Language (XML) 3. Ta arqeÐa

tou jhsauroÔ diatÐjentai se morf  XML sth hlektronik  selÐda thc Ejnik c Biblio-

j khc Iatrik c (NLM)4. Oi ìroi autoÐ eÐnai organwmènoi se ierarqÐec IS-A, ìpou h

pio genikoÐ ìroi, ìpwc to ”‘chemicals and drugs”, emfanÐzontai se pio yhl� epÐpeda

apì touc pio sugkekrimenouc ìrouc, ìpwc to ”‘aspirin”. To MeSH eÐnai organwmèno

se 15 taxonomÐec kai perièqei perissìterouc apì 22,000 ìrouc. 'Enac ìroc mporeÐ na

emfanisteÐ se perissìterec apì mia taxonomÐec. H perigraf  tou k�je ìrou gÐnete mèsa

apì diaforetikèc idiìthtec. Oi pio shmantikèc eÐnai oi pio k�tw :

MeSH Heading : To ìnoma tou ìrou/ènnoiac. QrhsimopoieÐtai gia thn deiktodìth-

sh twn keimènwn sto MEDLINE

Scope Note : Perigraf  se morf  keimènou tou ìrou/ènnoiac

3http://www.w3.org/XML/
4http://www.nlm.nih.gov/
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Entry Terms : Sun¸numa tou ìrou/ènnoiac

Akìmh k�je ìroc MeSH qarakthrÐzetai apì èna arijmì dèntrou pou upodeiknÔei thn

akrib  jèsh tou ìrou sthn dentrik  taxonomÐa. Gia par�deigma to kwdikì ìnoma tou

ìrou ”Chemicals and drugs“ eÐnai ”D01.029“. Sto sq ma pio Sq ma 2.7 faÐnetai mia

kat�tmhsh thc ierarqÐac IS-A.

Sq ma 2.7: Kat�tmhsh thc ierarqÐac IS-A tou MeSH
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2.2.2 H mèjodoc C/NC-value

ApoteleÐ mia ubridik  mèjodo gia thn exagwg  ìrwn. H mèjodoc aut  den èqei periori-

smoÔc jèmatoc kai mporeÐ na efarmosteÐ se opoiad pote sullog  keimènwn. Sundu�zei

statistik  kai glwssik  plhroforÐa gia thn exagwg  polulektik¸n kai emfwliasmènwn

ìrwn. Se aut  th mèjodo to keÐmeno pr¸ta pern�ei apì mia diadikasÐa gia diaqwrismì

ìrwn (tokenizing) kai sth sunèqeia apì mia diadikasÐa tautopoÐhshc twn ìrwn aut¸n

me thn qr sh enìc tautopoiht  gia mèrh tou lìgou (part-of-speech tagger). Tèloc

efarmìzetai ènac sÔnolo apì kanìnec kai glwssik� fÐltra gia thn anagn¸rish twn

upoy fiwn ìrwn. Ta trÐa aut� fÐltra eÐnai ta pio k�tw :

• N+N

• (A|N)+N

• ((A|N)+|((A|N)∗(NP )?)(A|N)∗)N

ìpou N eÐnai ousiastikì , A eÐnai epÐjeto kai P antiproswpeÔei ton emprìjeto pros-

diorismì. Profan¸c ta glwssik� fÐltra èqoun meg�lo antÐktupo sthn akrÐbeia (preci-

sion) kai thn an�klhsh (recall) tou sust matoc. Qrhsimopoi¸ntac èna arket� kleistì

fÐltro ìpwc to pr¸to, ja auxhjeÐ h akrÐbeia kai ja meiwjeÐ h an�klhsh. Antijètwc

qrhsimopoi¸ntac èna sqetik� anoiktì fÐltro ja auxhjeÐ h an�klhsh kai ja meiwjeÐ h

akrÐbeia [5]. H ulopoÐhsh thc mejìdou pou èqei qrhsimopoihjeÐ ulopoieÐ kai ta trÐa

pio p�nw fÐltra. H lÐsta me ta upoy fia ousiastik� pern�ei apì èna fÐltro gia lèxeic

qwrÐc idiaÐterh shmasÐa (stoplist). To statistikì mèroc thc mejìdou, to opoÐo kajo-

rÐzei thn geitoni� twn ìrwn gia tic upoy fiec fr�seic, èqei san skopì na p�rei pio

akrib  ìrouc apì autoÔc pou mporoÔn na lhfjoÔn apì thn apl  mèjodo thc suqnìth-

tac emf�nishc. Sugkekrimèna touc ìrouc pou mporoÔn na emfanistoÔn emfwliasmènoi

mèsa se megalÔterouc ìrouc, par�deigma o ìroc “enzyme inhibitors” pou brÐsketai

emfwliasmènoc ston ìro “Angiotensin-converting enzyme inhibitors” . To mètro pou

qrhsimopoieÐtai gia ton pio p�nw diaqwrismì eÐnai to C-value. OrÐzetai san h sqèsh
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thc ajroistik c suqnìthtac thc emf�nishc miac akoloujÐac lèxewn mèsa sto keÐmeno,

se sqèsh me thn suqnìthta emf�nishc thc Ðdiac akoloujÐac se megalÔterec akoloujÐec

ìrwn sto Ðdio keÐmeno. Analìgwc me to an o ìroc eÐnai emfwliasmènoc   ìqi to C-value

upologÐzetai wc ex c :

C-value =


log2|α|f(α),

log2|α|(f(α)− 1
P (Tα)

∑
b∈Tα f(b))

(2.8)

Ston pio p�nw tÔpo to pr¸to C-value apeujÔnetai gia touc ìrouc pou den eÐnai

emfwliasmènoi kai to deÔtero gia touc emfwliasmènouc. To α antiproswpeÔei thn

akoloujÐa twn lèxewn pou proteÐnetai san ìroc, to |α| eÐnai to m koc thc akoloujÐac,

f(α) eÐnai h suqnìthta emf�nishc tou ìrou se ìlh thn sullog  (tìso san anex�rthtoc

ìrwc ìso kai san emfwliasmènoc ìroc se megalÔterec akoloujÐec), Tα upodeiknÔei thn

om�da apì touc ìrouc pou èqoune exaqjeÐ kai perilamb�noun to α kai P (Tα) eÐnai o

arijmìc twn ìrwn aut¸n. O algìrijmoc C-value par�gei mia lÐsta apì proteinìmenouc

ìrouc, taxinomhmènouc kat� fjÐnousa seir� ìswn afor� to mègejoc likelihood .

To NC-value lamb�nei upìyh ta sumfrazìmena gia k�je ìro kai dÐnei k�poio b�roc

sta r mata, epÐjeta kai ousiastik� pou emfanÐzontai stouc upoy fiouc polulektikoÔc

ìrouc. O par�gontac �b�roc� miac lèxhc w eÐnai megalÔteroc gia lèxeic pou teÐnoun na

emfanÐzontai mazÐ me polulektikoÔc ìrouc kai dÐnetai apì ton pio k�tw tÔpo:

weight(w) =
t(w)

n
(2.9)

ìpou t(w) eÐnai o arijmìc twn polulektik¸n ìrwn stouc opoÐouc emfanÐzetai h lèxh w

kai n o arijmìc ìlwn twn ìrwn. Tèloc to NC-value orÐzetai apì ton pio k�tw tÔpo:

NC-value =0.8·C-value + 0.2·CF (α) (2.10)
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Ston pio p�nw tÔpo α eÐnai o proteinìmenoc ìroc, to C-value (α) upologÐzetai me b�sh

thn Ex. 2.8 kai to CF (α) upologÐzetai me ton tÔpo pio k�tw:

CF (α) =
∑
w∈Cα

fα(w)·weigth(w) (2.11)

ìpou to Cα eÐnai h om�da apì tic sumfrazìmenec lèxeic tou ìrou α, w eÐnai mia sug-

kekrimènh lèxh mèsa sto Cα, weight(w) eÐnai to b�roc thc lèxhc w kai f(α) eÐnai h

suqnìthta thc lèxhc san sumfrazìmenh tou ìrou α.

H mèjodoc C/NC-value èqei dokimasteÐ epituq¸c se pollèc diaforetikèc sullogèc

keimènwn ìpwc moriak  biologÐa [13], iatrik� arqeÐa [5], bioiatrik� keÐmena kai �rjra

gia epist mh upologist¸n [2].

2.2.3 Mèjodoc exagwg c ìrwn AMTEx

Pio p�nw èqei gÐnei h perigraf  twn arq¸n stic opoÐec basÐsthke h dhmiourgÐa kai lei-

tourgÐa thc mejìdou exagwg c ìrwn AMTEx. 'Eqontac upìyh ta pio p�nw akoloujeÐ

h perigraf  twn bhm�twn pou akoloujeÐ h mèjodoc gia na petÔqei ton skopì thc.

1. Exagwg  polulektik¸n ìrwn : Efarmìzetai h mèjodoc C/NC-value gia

thn exagwg  twn ìrwn. 'Opwc anafèrjhke kai prohgoumènwc aut  h mèjodoc

eÐnai anex�rthth apì to genikì jèma thc sullog c. QrhsimopoioÔntai ta fÐltra

pou anafèrjhkan.

2. Taxinìmish ìrwn : GÐnetai ektÐmhsh twn exag¸menwn upoy fiwn ìrwn pr¸ta

b�sh krithrÐou C-value kai sth sunèqeia b�sh krithrÐou NC-value. H taxinìmhsh

gÐnete me fjÐnousa seir�. Oi ìroi pou eÐnai pio yhl� eÐnai kai pio shmantikoÐ.

3. AntistoÐqhsh ìrwn : Oi upoy fioi ìroi antistoiq jhkan sto jhsaurì oro-

logÐac MeSH.

4. Exagwg  monolektik¸n ìrwn : H mèjodoc C/NC-value èqei thn t�sh
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na par�gei polulektikoÔc ìrouc. Se pollèc peript¸seic autoÐ oi polulektikoÐ

ìroi emperièqoun monolektikoÔc ìrouc MeSH. H lÐsta me touc upoy fiouc ìrouc

pern�ei apì epexergasÐa kai prostÐjentai sthn telik  lÐsta kai oi monolektikoÐ

ìroi.

5. Parallagèc ìrwn : Parallagèc ìrwn prostÐjentai sthn lÐsta me touc ìrouc

mèsw tou pedÐou Entry Terms pou up�rqei sto MeSH.

6. Epèktash ìrwn : H lÐsta me touc ìrouc epaux�netai me ìrouc pou eÐnai

shmasiologik� ìmoi me autoÔc pou  dh ex�qjhkan. 'Opwc faÐnetai kajar� sto

Sq ma 2.8 jètontac èna kat¸tato ìrio (threshold) epilègontai oi ìroi pou eÐnai

shmasiologik� kont� stouc ìrouc pou up�rqoun  dh sth lÐsta.

Sq ma 2.8: Epèktash ìrwn me thn qr sh tou MeSH
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2.3 Ennoiologik  Omoiìthta (Semantic Similarity)

Shmantikì par�gonta sthn apìdosh miac anaz thshc eÐnai h sÔgkrish thc er¸thshc

tou qr sth me thn  dh up�rqousa perigraf  twn keimènwn pou up�rqei sto euret rio.

Sth sugkekrimènh diplwmatik  ergasÐa epilèqjhke na qrhsimopoi soume thn shmasio-

logik  kai ennoiologik  prosèggish thc omoiìthta (Semantic Similarity) twn ìrwn

thc er¸thshc me tic om�dec keimènwn pou èqoun dhmiourghjeÐ. Gia ton skopì autì epi-

lèqjhke h mèjodoc thc Rada Mihalcea san idèa sÔgkrishc kai san mètro omoiìthtac

twn ìrwn epilèqjhke to mètro Li et al. [7].

2.3.1 Mètro sÔgkrishc Li et Al.

Ta mètra sÔgkrishc qwrÐzontai se tèsseric meg�lec kathgorÐec : (1) mètra sÔgkrishc

pou basÐzontai sto pìso kont� eÐnai oi dÔo ìroi metaxÔ touc se mia taxonomÐa, (2) mètra

pou elègqoun pìsh koin  plhroforÐa èqoune oi dÔo ìroi, (3) mètra pou elègqoun tic

idiìthtec twn ìrwn kai (4) mètra pou qrhsimopoioÔn èna sunduasmì twn pio p�nw ide¸n.

Sth dik  mac perÐptwsh epilèqjhke èna mètro thc kathgorÐac (1).

H onomasÐa tou mètrou eÐnai Li et al. To en lìgw mètro, to opoÐo apokomÐsthke

diaisjhtik� kai empeirik�, sundu�zei to m koc L twn suntomìterwn monopati¸n metaxÔ

twn ìrwn c1.c2 kai to b�joc mèsa sthn taxonomÐa tou pio koinoÔ epakribeÐc ìrou c, H.

O tÔpoc tou mètrou dÐnetai apì to pio k�tw mh-grammikì tÔpo :

simLi(c1, c2) = e−αL · e
βH − e−βH

eβH + e−βH
(2.12)

ìpou α ≥ 0 kai β > 0 eÐnai par�metroi gia klim�kwsh thc suneisfor�c tou m kouc

tou suntomìterou monopatioÔ kai tou b�jouc antÐstoiqa. Basizìmenoi sthn parapomp 

[7] oi bèltistec timèc gia tic paramètrouc eÐnai α = 0.2 kai β = 0.6. Autì to mètro

èqei basikì kÐnhtro to gegonìc ìti h phg  plhroforÐac èqei �peiro mègejoc en¸ oi

�njrwpoi sugkrÐnoun thn omoiìthta twn ìrwn me peperasmèno di�sthma, metaxÔ tou
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entel¸c ìmoiou kai tou entel¸c xènou. Diaisjhtik� h metatrop  metaxÔ �peirou kai

peperasmènou diast matoc eÐnai mh grammik . Shmantikì na anafèroume eÐnai ìti to pio

p�nw mètro èqei di�sthma metaxÔ 1, gia to entel¸c ìmoio, kai 0, gia to entel¸c xèno.

2.3.2 Mèjodoc Rada Mihalcea

'Eqontac kalÔyei to jèma thc sÔgkrishc ìrwn touc mporoÔme na proqwr soume sthn

sÔgkrish anusm�twn ìrwn. Mia tètoia mèjodoc èqei anaptuqjeÐ apì thn Rada Mi-

halcea kai Courtney Corley [12]. H ulopoÐhsh thc mejìdou apaiteÐ dÔo mètra. H

perigraf  tou pr¸tou èqei gÐnei sthn prohgoÔmenh par�grafo. To deÔtero eÐnai èna

mètro idiaiterìthtac. H idiaiterìthta enìc ìrou mporeÐ na perigrafeÐ qrhsimopoi¸ntac

thn an�strofh suqnìthta keimènou (inverse document frequency, idf). To mètro autì

upologÐzetai diair¸ntac ton sunolikì arijmì keimènwn thc sullog c me ton arijmì twn

keimènwn pou perièqoun ton ìro. Autì to mètro èqei epilegeÐ lìgw prohgoÔmenhc qrh-

simopoÐhs c tou pou eÐqe apodeÐxei thn apodotikìtht� tou san mètro idiaiterìthtac[6].

Dedomènou tou mètrou sÔgkrishc ìrwn kai tou mètrou idiaiterìthtac mporeÐ na e-

pexhghjeÐ h idèa leitourgÐac thc mejìdou Rada Mihalcea. DÐnontai san dedomèna dÔo

anÔsmata ìrwn T1, T2. Arqik�, gia k�je lèxh w sto T1 brÐsketai h lèxh sto T2 pou

èqei thn megalÔterh shmasiologik  omoiìthta maxSim(w, T1), sÔmfwna me to mètro

sÔgkrishc ìrwn pou èqoume anafèrei pio p�nw. Sth sunèqeia efarmìzetai h Ðdia akri-

b¸c mejodologÐa gia ton prosdiorismì thc pio shmasiologik� ìmoiac lèxhc w apì to

�nusma T2 me lèxeic sto �nusma T1. Oi omoiìthtec twn lèxewn isostajmÐzontai me b�sh

to mètro idiaiterìthtac thc lèxhc, prostÐjentai metaxÔ touc kai kanonikopoioÔntai me

b�sh to m koc tou anÔsmatoc. Sto tèloc ta apotelèsmata omoiìthtac ajroÐzontai kai

diairoÔntai dia dÔo gia na brejeÐ o mèsoc ìroc omoiìthtac. Pio k�tw eÐnai o tÔpoc pou
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dÐnei to apotèlesma thc omoiìthtac twn anusm�twn :

sim(T1, T2) =
1

2
(

∑
w∈{T1}

(maxSim(w, T2) ∗ idf(w))∑
w∈{T1}

idf(w)
+ (2.13)

∑
w∈{T2}

(maxSim(w, T1) ∗ idf(w))∑
w∈{T2}

idf(w)
)

Autì to mètro omoiìthtac paÐrnei timèc apì 0 mèqri 1, me 1 orÐzontai ìmoia anÔsmata

kai me 0 anÔsmata me kami� shmasiologik  omoiìthta.



Kef�laio 3

Sqetikèc ErgasÐec

Sto diadÔktiakì q¸ro up�rqoune arketèc mhqanèc anaz thshc oi opoÐec qrhsimopoioÔn

plhroforÐa pou sqetÐzetai me tic parapompèc twn keimènwn gia na petÔqoun kalÔtera

apotelèsmata se anazht seic episthmonik¸n �rjrwn. Merikèc apì tic pio gnwstèc

eÐnai to CiteSeer 1 to Google Scholar 2 kai to Scirus 3.

3.1 CiteSeer

To CiteSeer eÐnai mia dhmìsia mhqan  anaz thshc kai sun�ma mia yhfiak  biblioj kh

gia episthmonik� kai akadhmaðk� èggrafa. Dhmiourg jhke apì touc ereunhtèc Steve

Lawrence, Kurt Bollacker kai Lee Giles sto NEC Research Institute. Skopìc tou

CiteSeer eÐnai na anazht sei kai na sugkentr¸sei plhroforÐa gia akadhmaðk� kai epi-

sthmonik� èggrafa sto diadÐktuo kai na automatopoi sei thn diadikasÐa eurethrÐashc

twn parapomp¸n touc. 'Eqontac aut  thn plhroforÐa mporoÔn na ektelestoÔn erw-

t seic pou aforoÔn tic parapompèc twn keimènwn   kai ta Ðdia ta keÐmena. H istoselÐda

aut c thc mhqan c steg�zetai sto College of Information Sciences and Technology

sthn Pennsylvania kai diajètei perissìtera apì 700,000 keÐmena, kurÐwc ston tomèa

twn hlektronik¸n upologist¸n, thc epist mhc plhroforÐac kai thc efarmosmènhc mh-

qanik c.

1 http://citeseer.ist.psu.edu/
2 http://scholar.google.com/
3 http://www.scirus.com/srsapp/
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H b�sh dedomènwn tou CiteSeer den èqei ananewjeÐ ekten¸c apì to 2005 lìgw twn

periorism¸n sthn arqitektonik  tou sust matoc. EÐnai mia apeikìnish enìc deÐgmatoc

twn ereunhtik¸n �rjrwn pou aforoÔn epist mh upologist¸n kai plhroforÐac all� e-

Ðnai periorismèno se k�luyh. 'Eqei gÐnei eurethrÐash mìno se �rjra anoikt c prìsbashc

pou diatÐjentai dwre�n sto koinì, sun jwc mèsa apì tic istoselÐdec twn suggrafèwn

touc.

H epìmenh gene� tou CiteSeer onom�zetai CiteSeerX kai qrhmatodoteÐte apì ton

organismì National Science Foundation kai ton organismì Microsoft Research. Sko-

pìc thc kainoÔrgiac arqitektonik c eÐnai h beltistopoÐhsh tou CiteSeer san mhqan 

anaz thshc all� kai san yhfiak  biblioj kh. 'Ena par�deigma thc kainoÔrgiac aut c

mhqan c eÐnai h prosj kh thc ènnoiac suneisfor� (contribution). H ènnoia aut  k�nei

th mhqan  to pr¸to automatopoihmèno euret rio gia suneisforèc. Akìmh to CiteSe-

erX ja ulopoieÐ kainoÔrgiouc algorÐjmouc gia thn exagwg  ontot twn kai èna prìtupo,

epekt�simo, ierarqikì sÔsthma arqitektonik c basismèno se ergaleÐa anoiktoÔ logi-

smikoÔ ìpwc to Lucene kai �lla ergaleÐa tou organismoÔ Apache. Lìgw autoÔ, to

CiteSeerX ja pro�gei thn dhmiourgÐa kai �llwn parìmoiwn ergaleÐwn anaz thshc.

3.2 Google Scholar

Ton Noèmbrio tou 2004 h etairÐa Google anakoÐnwse thn dhmiourgÐa thc mhqan c ana-

z thshc Google Scholar. Skopìc thc eÐnai na diajèsei stouc qr stec èna aplì trìpo

gia thn anaz thsh episthmonik¸n �rjrwn. Apì autì to euret rio mporeÐ opoiosd pote

na anazht sei se pollèc phgèc ìpwc biblÐa, perigrafèc �rjrwn, diplwmatikèc ergasÐec,

akadhmaðk� dhmosieÔmata, episthmonikèc koinìthtec, panepist mia kai �llouc organi-

smoÔc me akadhmaðkì perieqìmeno.

To Google Scholar bohj�ei sthn anagn¸rish twn pio sqetik¸n �rjrwn mèsa se

episthmonikèc sullogèc. H anaz thsh mèsa apì episthmonik� �rjra sto Google Scho-

lar apodÐdei polÔ ikanopoihtik� ìtan h er¸thsh perièqei ìrouc pou eÐnai sugkekrimènoi
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arket� gia na prosdiorÐsoun to jèma kai epÐshc genikoÐ arket� gia na mhn agno soun

ta sqetik� �rjra. Oi suggrafeÐc qrhsimopoioÔn diaforetik  orologÐa gia na anafer-

joÔn sto Ðdio jèma, k�ti pou sun jwc sumbaÐnei ìtan èna jèma eÐnai akìmh prìsfato.

Autì k�nei thn mèjodo anaz thshc ligìtero apodotik . Gia to skopì autì ègine mia

prosj kh sto Google Scholar gia na mporoÔn na susqetistoÔn ta �rjra. Gia ta apote-

lèsmata thc anaz thshc gÐnetai mia prosp�jeia na prosdioristoÔn autìmata ta sqetik�

�rjra mèsa apì to euret rio parapomp¸n. H lÐsta me aut� ta �rjra eÐnai diajèsimh

sto sÔndesmo Related Articles pou brÐsketai dÐpla apì k�je apotèlesma. H lÐsta me

ta sqetik� �rjra eÐnai taxinomhmènh me b�sh dÔo krit ria. Arqik� an�loga me to pìso

ìmoia eÐnai ta sqetik� �rjra se sqèsh me ta arqik� apotelèsmata kai kat� deÔtero

pìso sqetik� eÐnai me thn arqik  er¸thsh.

H an�kthsh om�dwn apì sqetik� �rjra kai biblÐa eÐnai suqn� ènac polÔ kalìc

trìpoc gia arq�riouc na apokt soun gn¸seic gia k�poio sugkekrimèno jèma. EntoÔtoic

kai oi pio èmpeiroi qr stec mporeÐ pollèc forèc na xafniastoÔn apì thn anak�luyh

sqetik¸n �rjrwn p�nw sto jèma eidÐkeushc touc.

3.3 Scirus

Scirus eÐnai mia periektik  mhqan  anaz thshc episthmonik¸n �rjrwn. H leitourgÐa thc

eÐnai parìmoia me aut  tou CiteSeer kai tou Google Scholar, dhlad  eÐnai estiasmènh

se episthmonik  plhroforÐa. Se antÐjesh me to CiteSeer den eÐnai mìno gia plhroforÐa

pou afor� epist mh upologist¸n. EpÐshc epistrèfontai apotelèsmata pou den peri-

èqoun to pl rec keÐmeno. To Scirus eÐnai idiokthsÐa thc etairÐac Elsevier.

Ta apotelèsmata tou Scirus [3] proèrqontai apì ìlo to diadiktuakì q¸ro, sum-

perimbanomènou kai istoselÐdwn pou èqoune periorismènh prìsbash. Autèc oi istose-

lÐdec sun jwc den up�rqoune sta euret ria twn perissìterwn mhqan¸n anaz thshc,

k�ti pou dÐnei èna meg�lo pleonèkthma sto Scirus ènanti twn upoloÐpwn mhqan¸n. To

Scirus kalÔptei proc to par¸n p�nw apì 450 ekatommÔria istoselÐdec me episthmonikì
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perieqìmeno. To euret rio apartÐzetai apì tic pio k�tw istoselÐdec :

• 150 ekat. istoselÐdec .edu

• 54 ekat. istoselÐdec .org

• 9 ekat. istoselÐdec .ac.uk

• 52 ekat. istoselÐdec .com

• 36 ekat. istoselÐdec .gov

• Perissìterec apì 143 ekat. istoselÐdec apì panepist mia se ìlo ton kìsmo

Sto Sq ma 3.1 faÐnetai h ierarqÐa thc arqitektonik c thc mhqan c Scirus.

Sq ma 3.1: IerarqÐa arqitektonik c thc mhqan c anaz thc Scirus



Kef�laio 4

UlopoÐhsh Sust matoc

Se autì to kef�laio ja gÐnei h perigraf  twn bhm�twn pou ektelèsthkan gia thn

diekperaÐwsh aut c thc ergasÐac. Se genikèc grammèc h ergasÐa mporeÐ na qwristeÐ

se tèssera b mata. Thn epexergasÐa twn keimènwn gia thn dhmiourgÐa tou gr�fou

parapomp¸n, thn omadopoÐhsh me tic di�forec mejìdouc, thn tautopoÐhsh twn om�dwn

kai thn an�kthsh kai taxinìmhsh twn apotelesm�twn. Akìmh ja gÐnei perigraf  tou

trìpou apoj keushc twn di�forwn eurethrÐwn sta shmeÐa pou dhmiourgoÔntai.

4.1 EpexergasÐa sullog c keimènwn

H sullog  keimènwn pou qrhsimopoi jhke proèrqetai apì thn Ejnik  Biblioj kh Iatri-

k c twn Hnwmènwn Politei¸n Amerik c (NLM)1. Epilèqjhke h sugkekrimènh sullog 

lìgw thc diajesimìthtac ìlhc thc plhroforÐac gia k�je �rjro. Ta �rjra aut� eÐnai

diajèsima sto koinì se morf  XML kai perièqoun ìlh thn plhroforÐa tou �rjrou

(full text). Up�rqei epÐshc diajèsimo to XML Schema me to opoÐo gÐnetai dunat  h

katanìhsh thn di�rjrwsh thc plhroforÐac mèsa sta arqeÐa XML.

Arqik� h sullog  keimènwn PMC perieÐqe 57,355 keÐmena. Apì aut� krat�me mìno

ta keÐmena pou èqoune parapompèc se keÐmena pou up�rqoun sthn sullog  mac. Sko-

pìc eÐnai na sqhmatÐsoume èna gr�fo ston opoÐo ìloi oi kìmboi (�rjra sthn sugke-

krimènh perÐptwsh) èqoun ìlh thn plhroforÐa touc diajèsimh. H prosj kh �rjrwn me

1 http://www.nlm.nih.gov/
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merik  plhroforÐa ja katast sei adÔnath thn epexergasÐa sta epìmena st�dia. Gia

par�deigma h prosj kh �rjrwn qwrÐc to kurÐwc keÐmeno ja dhmiourg sei prìblhma

sthn tautopoÐhsh twn om�dwn.

Qrhsimopoi¸ntac th biblioj kh SAX 2 (Simple API for XML) thc Java ex�getai

h qr simh gia thn efarmog  plhroforÐa. H plhroforÐa aut  perilamb�nei :

• PMID : Anagnwristikì pou dÐnetai apì thn Ejnik  Biblioj kh Iatrik c Hnw-

mènwn Politei¸n gia thn monos manth tautopoÐhsh twn �rjrwn sthn sullog .

• Abstract : PerÐlhyh tou �rjrou.

• Body : To kurÐwc keÐmeno tou �rjrou.

• Keywords : Lèxeic kleidi� pou dÐnoun mia genik  idèa gia to ti perièqei to �rjro.

Autèc oi lèxeic mporeÐ na proèrqontai apì lexik�, ontologÐec   �llec phgèc kai

den eÐnai diajèsimec gia ìla ta �rjra.

• Citations : Oi parapompèc tou �rjrou.

Met� thn epexergasÐa epilèqjhkan 11,712 keÐmena ta opoÐa en¸noun 29,607 sqèseic.

To epìmeno st�dio met� thn exagwg  thc plhroforÐac eÐnai h apoj keus  thc se mia

b�sh dedomènwn gia thn eukolìterh qrhsimopoÐhs  thc. Gia autì to skopì qrhsimo-

poi jhkan dÔo trìpoi apoj keushc. Mia sqesiak  b�sh dedomènwn se MySQL gia thn

apoj keush tou gr�fou parapomp¸n kai èna anestrammèno euret rio se Lucene gia

thn apoj keush thc upìloiphc plhroforÐac.

4.1.1 Gr�foc Parapomp¸n (Citation Graph)

Dhmiourg jhke mia b�sh dedomènwn gia na krat sei thn plhroforÐa pou afor� a-

pokleistik� ton gr�fo parapomp¸n. Dhlad  poiec parapompèc diajètei k�je �rjro

2 http://www.saxproject.org/



31

(forward links). Me thn apoj keush aut c thc plhroforÐac gÐnetai diajèsimh h duna-

tìthta na broÔme pia �rjra èqoune qrhsimopoi sei èna �rjro gia thn eggraf  touc

(backward links). Ed¸ na epishmanjeÐ ìti èqoun apojhkeuteÐ mìno oi parapompèc pou

anafèrontai se �rjra pou up�rqoun sthn trèqon sullog . H dom  thc b�shc apotele-

Ðte apì : (1) èna pÐnaka pou perièqei gia k�je �rjro to PMID kai to ìnoma tou XML

arqeÐou kai (2) èna pÐnaka pou krat�ei thn plhroforÐa twn akm¸n tou gr�fou, dhlad 

tic parapompèc. Sto Sq ma 4.1 faÐnetai grafik� h dom  thc b�shc aut c.

Sq ma 4.1: Gr�fhma thc sqesiak c b�shc se MySQL

4.1.2 Anestrammèno Euret rio (Inverted Index)

Gia thn apoj keush thc upìloiphc plhroforÐac dhmiourg jhke èna anestrammèno eure-

t rio me thn qr sh tou pakètou Lucene 3. O kurÐwc lìgoc pou od ghse sthn epilog 

autoÔ tou pakètou eÐnai h ploÔsia se perieqìmeno sullog  ergaleÐwn pou diajètei.

'Ena apì ta pio shmantik� ergaleÐa k�nei dunat  thn epexergasÐa kat� thn apoj keu-

sh twn diafìrwn pedÐwn pou apartÐzoun èna �rjro. Ex�getai plhroforÐa pou ja

mac eÐnai qr simh gia thn sunèqeia. H plhroforÐa perilamb�nei diaqwrismì lèxewn me

sugkekrimèna fÐltra an� pedÐo, k�ti pou ja bohj sei sthn anaz thsh ìrwn. GÐnetai

epÐshc eurethrÐash kai dhmiourgÐa pin�kwn me tic suqnìthtec emf�nishc twn ìrwn tou

3 http://lucene.apache.org/java/docs/index.html
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keimènou. Perissìterec plhroforÐec gia to pakèto anafèrontai sto Par�rthma Aþ.2.

Peraitèrw apì thn plhroforÐa sthn opoÐa anaferj kame pio p�nw apojhkeÔontai se

autì to euret rio kai oi ìrouc pou ex�qjhkan apì thn epexergasÐa twn �rjrwn me

thn mèjodo AMTEx. Parak�tw perigr�fontai analutik� onomastik� ta pedÐa kai to

perieqìmenì touc sto anestrammèno euret rio :

• pmid : Anagnwristikì �rjrou pou dÐnetai apì to MEDLINE gia thn mono-

s manth deiktodìthsh twn �rjrwn

• body : To kurÐwc keÐmeno tou �rjrou. Autì to pedÐo pern�ei apì diadikasÐa

diaqwrismoÔ lèxewn. Autì dhmiourgeÐ ìpwc proanafèrjhke èna pÐnaka me tic

suqnìthtec emf�nishc ìrwn

• abstract : H perÐlhyh tou �rjrou. To pedÐo pern�ei apì epexergasÐa diaqwri-

smoÔ lèxewn

• article-title : O tÐtloc tou �rjrou

• keywords : Oi lèxeic kleidi� pou anagr�fontai sta XML arqeÐo tou �rjrou

• amtex-terms : Oi ìroi pou ex�ghkan me thn mèjodo AMTEx. Oi ìroi eÐnai

diaqwrismènoi me �;�. To pedÐo èqei per�sei epÐshc apì diadikasÐa diaqwrismoÔ

ìrwn

4.2 OmadopoÐhsh gr�fou parapomp¸n

'Eqontac exag�gei ìlh thn qr simh plhroforÐa, epìmeno st�dio epexergasÐac eÐnai oi

mèjodoi omadopoÐhshc tou gr�fou parapomp¸n. H anapar�stash tou gr�fou sthn

mn mh gia thn ektèlesh twn mejìdwn gÐnetai me thn bo jeia tou pakètou JUNG (Java

Universal Network/Graph) 4 [4].

4 http://jung.sourceforge.net/
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Oi ulopoi seic twn algorÐjmwn èqoun gÐnei se Java 5 kai MATLAB 6. Sugke-

krimèna h ulopoÐhsh tou algorÐjmou Edge-Betweenness eÐnai diajèsimh mèsa apì to

pakèto JUNG. H ulopoÐhsh tou algorÐjmou BIC-Means eÐnai mia parallag  tou k¸di-

ka apì thn metaptuqiak  ergasÐa tou Nikìlaou Qourd�kh kai eÐnai ulopoihmènh se

Java. Oi allagèc eÐnai mikrèc kai aforoÔn thn prosarmog  tou k¸dika sthn trèqon

sullog . Den èqei gÐnei kamÐa tropopoÐhsh ìson afor� thn logik    touc tÔpouc p�nw

stouc opoÐouc sthrÐzetai h mèjodoc. H mèjodoc Markov Clustering eÐnai apì koinoÔ

ulopoihmènh kai stic dÔo gl¸ssec programmatismoÔ.

Gia ton algìrijmo Edge-Betweenness den qrei�sthke na ulopoihjeÐ k�poio mèroc

tou. To pakèto JUNG èqei enswmatwmènec ìlec tic sunart seic pou apaitoÔntai gia

ta b mata tou epanalhptikoÔ algorÐjmou. Pèran apì thn ektèlesh tou epanalhpti-

koÔ algorÐjmou diajètei sunart seic gia thn an�kthsh twn akm¸n pou afairoÔntai,

ta b�rh twn akm¸n met� apì k�je epan�lhyh kaj¸c kai thn telik  omadopoÐhsh met�

to pèrac thc ektèleshc. Akìmh up�rqoun ètoimec sunart seic gia thn apoj keush

tou gr�fou se morf  arqeÐou XML gia na eÐnai dunat  h sunèqish thc ektèlesh se

perÐptwsh diakop c thc diadikasÐac. Sto arqeÐo autì apojhkeÔetai to trèqon stigmi-

ìtupo tou gr�fou, dhlad  den up�rqoun oi akmèc pou afairèjhkan mèqri thn stigm 

ekeÐnh. Se k�je epan�lhyh upologÐzontai ta suntomìtera monop�tia ìlwn twn zeug¸n

apì kìmbouc. Se perÐptwsh pou h afaÐresh miac akm c diaqwrÐzei dÔo om�dec, tìte

apojhkeÔontai oi dÔo xeqwristoÐ plèon gr�foi se diaforetik� arqeÐa kai h epexergasÐa

suneqÐzetai anex�rthta. Den up�rqei lìgoc na gÐnoun �skopoi upologismoÐ gia mono-

p�tia metaxÔ zeugari¸n pou brÐskontai se xeqwristoÔc gr�fouc. Ta monop�tia aut�

eÐnai anÔparkta.

'Opwc proanafèrjhke gia thn mèjodo BIC-Means èqei qrhsimopoihjeÐ èna meg�lo

mèroc tou  dh up�rqon k¸dika se Java. Oi tropopoi seic pou èginan aforoÔn ta sh-

meÐa sta opoÐa o algìrijmoc qrei�zetai plhroforÐa apì ta keÐmena thc sullog c. H

5 http://www.java.com/en/
6 http://www.mathworks.com/
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plhroforÐa afor� ta anÔsmata ìrwn tou k�je keimènou, suqnìthtec emf�nishc twn

ìrwn, tìso an� keÐmeno ìso kai mèsa se ìlh th sullog , to b�roc twn ìrwn kai

thn an�strofh suqnìthta keimènou (inverse document frequency, idf). Oi timèc twn

paramètrwn aut¸n mporoÔn eÔkola na anakthjoÔn mèsa apì to an�strofo euret rio

Lucene.

'Oswn afor� thn ulopoÐhsh tou algorÐjmou Markov Clustering, ègine se trÐa mèrh.

To pr¸to mèroc eÐnai h dhmiourgÐa tou arqikoÔ pÐnaka, to deÔtero h ektèlesh tou epa-

nalhptikoÔ algorÐjmou kai to trÐto h exagwg  thc telik c omadopoÐhshc. To pr¸to kai

trÐto mèroc èqei ulopoihjeÐ se Java kai to deÔtero mèroc se MATLAB. 'Eqei epilegeÐ

autìc h di�rjrwsh giatÐ h MATLAB eÐnai èna polÔ kalì pakèto gia pr�xeic pin�kwn.

Up�rqei diajèsimh ìlh thn leitourgikìthta pou ja qreiasteÐ gia ton upologismì twn

pin�kwn sta epanalhptik� b mata. Akìmh èna pleonèkthma thc sugkekrimènhc ulopoÐh-

shc eÐnai to gegonìc ìti h MATLAB leitourgeÐ me poluepexergasÐa (multi-threading),

k�ti pou ja epitaqÔnei polÔ ton upologismì thc telik c omadopoÐhshc. Oi pr�xeic pou

qrhsimopoieÐ o algìrijmoc (pollaplasiasmìc, Ôywsh se dÔnamh) mporoÔn na ektele-

stoÔn se pollaploÔc epexergastèc gia kalÔterh apìdosh.

Me to pèrac thc ektèleshc twn algorÐjmwn omadopoÐhshc dhmiourgeÐte mia b�sh

dedomènwn gia thn apoj keus  touc. Se autì to shmeÐo thc ergasÐac epilèqjhke gia

thn apoj keush to pakèto Berkeley DB. 'Opwc exhgeÐte kai sto Par�rthma Aþ.6, h

sugkekrimènh b�sh dedomènwn den eÐnai sqesiak  all� leitourgeÐ me lexik�. DÐnetai

èna kleidÐ (key) se k�je om�da kai apojhkeÔetai se autì to kleidÐ h lÐsta me ta a-

nagnwristik� (PMID) twn keimènwn pou thn apoteloÔn (value). Me autì ton trìpo

dhmiourgoÔntai zeÔgh apì (key, value) pou antiproswpeÔoun tic om�dec. K�je mèjodoc

èqei th dik  thc xeqwrist  b�sh dedomènwn (Database).
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4.3 TautopoÐhsh Om�dwn

Met� to tèloc thc omadopoÐhshc seir� èqei h tautopoÐhsh twn om�dwn pou dhmiour-

g jhkan apì tic mejìdouc. Gia na gÐnei efiktì ja qrhsimopoihjoÔn treic par�metroi.

• Oi om�dec apì thn k�je mèjodo

• H b�sh dedomènwn me thn plhroforÐa gia k�je �rjro

• 'Ena lexikì me touc shmantikìterouc ìrouc ìlhc thc sullog c mazÐ me ta NC-

Value touc

Oi dÔo pr¸toi par�metroi èqoune  dh dhmiourghjeÐ kai brÐskontai apojhkemènoi se

b�seic dedomènwn. Autì pou prèpei na epexhghjeÐ eÐnai h qrhsimìthta thc trÐthc pa-

ramètrou, to lexikì me touc shmantikìterouc ìrouc se olìklhrh th sullog .

H mejodologÐa pou efarmìsthke gia thn tautopoÐhsh twn om�dwn eÐnai h ex c.

DhmiourgoÔntai ta kèntra twn om�dwn gia na brejoÔn oi ìroi pou ta apartÐzoun. Ta

kèntra twn om�dwn eÐnai anÔsmata pou perilamb�noun touc ìrouc twn keimènwn pou ta

apoteloÔn. Gia thn sugkekrimènh sullog  keimènwn epilèqjhkan na qrhsimopoihjoÔn

san ìroi keimènwn, oi iatrikoÐ ìroi pou ex�qjhkan apì thn epexergasÐa twn keimènwn

me thn mèjodo AMTEx. AutoÐ oi ìroi eÐnai ìrou tou jhsauroÔ orologÐac MeSH. To

kajèna �rjro perigr�fetai apì perÐpou dèka me eÐkosi tètoiouc ìrouc. H ènwsh ìlwn

twn ìrwn thc k�je om�dac dÐnei èna polÔ meg�lo se arijmì �nusma apì ìrouc (pe-

rissìterouc apì 100). Gia thn meÐwsh tou arijmoÔ twn ìrwn efarmìsthke èna mètro

shmantikìthtac gia to filtr�risma twn anusm�twn.

Me b�sh thn idèa aut  ègine epexergasÐa ìlhc thc sullog c me th mèjodo AMTEx.

DÐnontac sth mèjodo ìla ta keÐmena thc sullog c san eniaÐo keÐmeno, epistrèfetai sthn

èxodo ènac arijmì apì ìrouc, MeSH ìrouc p�nta, pou perigr�foun thn sullog . Au-

toÐ eÐnai oi pio shmantikoÐ ìroi thc sullog c kai eÐnai oi ìroi pou ja parameÐnoun stic

tautìthtec twn om�dwn. H mèjodoc C/NC-value den epistrèfei ìlouc touc polu-

lektikoÔc ìrouc apì to keÐmeno eisìdou all� efarmìzei èna kat¸fli gia na epilèxei
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touc pio shmantikoÔc. To krit rio autì eÐnai mia tim  tou C-value [5]. To sugkekri-

mèno kat¸fli upologÐzetai peiramatik� mèsa apì to �rjro thc mejìdou AMTEx[1].

To lexikì pou dhmiourg jhke perièqei 2500 MeSH ìrouc. AutoÐ eÐnai oi ìroi pou ja

qrhsimopoihjoÔn gia thn tautopoÐhsh twn om�dwn. Filtr�rontac tic om�dec mei¸jhkan

oi ìroi twn tautot twn se 30 me 40.

AnagkaÐa se autì to shmeÐo eÐnai h dhmiourgÐa enìc anestrammènou eurethrÐou. Se

autì to euret rio ja brÐsketai h plhroforÐa pou afor� tic tautìthtec twn om�dwn

ìpwc epÐshc kai ta anagnwristik� twn keimènwn pou tic apoteloÔn. Me thn prosj kh

twn anagnwristik¸n se autì to euret rio gÐnetai peritt  h parousÐa thc b�shc dedo-

mènwn se Berkeley DB. 'Olh h plhroforÐa pou afor� tic om�dec brÐsketai mazemènh sto

anestrammèno euret rio. Me th qr sh tou eurethrÐou gÐnetai eÔkolh h an�kthsh twn

om�dwn me krit rio èna ìro   èna sugkekrimèno anagnwristikì. O sunduasmìc tou me

to  dh up�rqon anestrammèno euret rio pou diajètei thn plhroforÐa an� keÐmeno, ja

apotelèsei ton kormì gia thn ulopoÐhsh tou epìmenou b matoc. Sto parak�tw sq ma

faÐnetai grafik� h dom  tou ìlou sust matoc mèqri t¸ra.
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Sq ma 4.2: Dom  sust matoc
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4.4 An�kthsh kai Taxinìmhsh Apotelesm�twn

To telikì st�dio thc ergasÐac proôpojètei thn eisagwg  ìrwn apì ton qr sth gia to

xefÔllisma thc sullog c. Up�rqoun dÔo mejodologÐec gia ton upologismì omoiìthtac

metaxÔ anusm�twn ìrwn. H pr¸th eÐnai h klassik  mèjodoc thc apl c lexikografik c

sÔgkrishc ìrwn, gnwst  san Vector Space Model. H deÔterh eÐnai h shmasiologik 

omoiìthta twn anusm�twn, gnwst  san Semantic Similarity. Sthn paroÔsa ergasÐa

qrhsimopoi jhke h deÔterh mejodologÐa. Epilèqjhke h sugkekrimènh mejodologÐa

giatÐ polloÐ iatrikoÐ ìroi èqoun meg�lh shmasiologik  omoiìthta kai h austhr  mèjo-

doc thc lexikografik c omoiìthtac sunteleÐ se q�simo plhroforÐac. DÔo �rjra pou

anafèrontai sto Ðdio iatrikì jèma eÐnai dunatìn na qrhsimopoioÔn diaforetik  orolo-

gÐa. ParadeÐgmatoc q�rin o ìroc ache kai o ìroc pain, oi opoÐoi shmasiologik� eÐnai

sun¸numoi, lexikografik� eÐnai di�foroi. Qrhsimopoi¸ntac mia austhr  mèjodo omoi-

ìthtac ìpwc to Vector Space Model q�netai shmantik  plhroforÐa. Oi tautìthtec twn

om�dwn eÐnai anÔsmata apì ìrouc pou perigr�foun to jèma miac om�dac. H ènnoia thc

perigraf c proôpojètei èna shmasiologikì qarakt ra par� èna austhrì krit rio.

Sto Kef�laio 2.3 èqei epexhghjeÐ analutik� h idèa thc mejìdou Rada Mihalcea

gia ton upologismì thc shmasiologik c omoiìthtac metaxÔ anusm�twn me thn bo jeia

tou mètrou omoiìthtac ìrwn Li et Al.. QrhsimopoieÐte h sugkekrimènh mèjodoc gia ton

upologismì thc omoiìthtac twn ìrwn tou qr sth me tic om�dec. Sth sunèqeia gÐnetai

taxinìmhsh twn om�dwn, gia k�je mia apì tic treic mejìdouc xeqwrist�, me b�sh aut 

thn omoiìthta. Ta keÐmena mèsa stic om�dec den eÐnai taxinomhmèna. Efarmìzontac thn

Ðdia teqnik  upologÐzetai h omoiìthta twn ìrwn tou qr sth me ta keÐmena twn om�dwn.

Epitugq�netai ètsi mia eswterik  taxinìmhsh stic om�dec. H taxinìmhsh eswterik�

twn om�dwn efarmìzetai mìno stic om�dec pou parousi�zoun k�poia omoiìthta me touc

ìrouc tou qr sth. Om�dec mhdenik c omoiìthtac agnooÔntai. 'Eqontac taxinomhje-

Ð ìlec oi om�dec ekteleÐte mia sugq¸neush (merge)) twn om�dwn aut¸n ana mèjodo.

Autì dhmiourgeÐ mia taxinomhmènh lÐsta keimènwn an� mèjodo.
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Gia thn parousÐash twn telik¸n apotelesm�twn efarmìsthke mia logik  gia ton

sunduasmì twn tri¸n omadopoi sewn. Oi taxinomhmènec lÐstec prostÐjentai metaxÔ

touc algebrik� kai dhmiourgeÐte mia telik  taxinìmhsh apì keÐmena. H omoiìthta gia

keÐmena pou brÐskontai se perissìterec apì mÐa lÐstec eÐnai ajroistik  oÔtwc ¸ste na

eunohjoÔn sthn taxinìmhsh. KeÐmena pou èqoun epilegeÐ kai apì tic treic omadopoi-

 seic san sqetik� èqoun megalÔterec pijanìthtec omoiìthtac. Sto parak�tw sq ma

faÐnetai grafik� h idèa tou sunduasmoÔ twn apotelesm�twn.

Sq ma 4.3: Grafik  anapar�stash taxinìmhshc apotelesm�twn
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4.5 ParadeÐgmata xefullÐsmatoc

Parak�tw ja paratejoÔn paradeÐgmata xefullÐsmatoc thc sullog c iatrik¸n keimènwn

pou qrhsimopoi jhke. To parìn sÔsthma trèqei se konsìla kai ta apotelèsmata em-

fanÐzontai se morf  lÐstac. Sta apotelèsmata faÐnetai o bajmìc omoiìthtac me touc

ìrouc pou eis�gei o qr sthc, o tÐtloc tou �rjrou kaj¸c kai to anagnwristikì. Se

merik� apì ta apotelèsmata paratÐjetai kai mèroc apì thn perÐlhyh tou �rjrou gia

na gÐnei pio emfan c h omoiìthta me touc ìrouc. Gia k�je er¸thsh paratÐjentai ta

apotelèsmata tìso tou sust matoc pou ulopoi jhke ìso kai ta apotelèsmata klas-

sik c anaz thshc me thn qr sh tou montèlou lexikografik c omoiìthtac VSM (Vector

Space Model) gia na gÐnei sÔgkrish metaxÔ touc.

Par�deigma 1 - VSM

Enter your query (terms separated with comma ",") : meningioma,carcinoid tumor

Results found : 14

(1) Document PMID : 16140629 Similarity with query : 0.4068941
Title : Aminolevulinic Acid Dehydratase Polymorphism and Risk of Brain

Tumors in Adults

(2) Document PMID : 16224098 Similarity with query : 0.3296196
Title : Transformation of expression intensities across generations of Affymetrix

microarrays using sequence matching and regression modeling

(3) Document PMID : 16643657 Similarity with query : 0.3296196
Title : A stable gene selection in microarray data analysis

(4) Document PMID : 17090325 Similarity with query : 0.3051705
Title : Automated recognition of malignancy mentions in biomedical literature

(5) Document PMID : 17217530 Similarity with query : 0.3051705
Title : The role of PDGF in radiation oncology

(6) Document PMID : 16207359 Similarity with query : 0.2884172
Title : Searching for differentially expressed gene combinations

(7) Document PMID : 17125495 Similarity with query : 0.2877175
Title : CNS progenitor cells and oligodendrocytes are targets of

chemotherapeutic agents



41

(8) Document PMID : 16232314 Similarity with query : 0.2497766
Title : Automatic extraction of candidate nomenclature terms using the

doublet method

(9) Document PMID : 16872493 Similarity with query : 0.2472147
Title : Selection of suitable reference genes for accurate normalization

of gene expression profile studies in non-small cell lung cancer

(10) Document PMID : 17573973 Similarity with query : 0.2472147
Title : Selecting dissimilar genes for multi-class classification,

an application in cancer subtyping
...

Par�deigma 1 - Semantic Similarity

Enter your query (terms separated with comma ",") : meningioma,carcinoid tumor

Results found : 220

(1) Document PMID : 17125495 Similarity with query : 0.3735754
Title : CNS progenitor cells and oligodendrocytes are targets of

chemotherapeutic agents
Abstract : Background Chemotherapy in cancer patients can be associated

with serious short- and long-term adverse neurological effects,
such as leukoencephalopathy and cognitive impairment, even when
therapy is delivered systemically.

(2) Document PMID : 16140629 Similarity with query : 0.3040373
Title : Aminolevulinic Acid Dehydratase Polymorphism and Risk of Brain

Tumors in Adults

(3) Document PMID : 12184810 Similarity with query : 0.2503105
Title : A prediction-based resampling method for estimating the number

of clusters in a dataset
Abstract : An important statistical problem associated with tumor

classification is the identification of new tumor classes using
gene-expression profiles.

(4) Document PMID : 16464241 Similarity with query : 0.1960949
Title : The use of microarray technologies in clinical oncology

...

(10) Document PMID : 16393652 Similarity with query : 0.1913266
Title : Mortality among Workers Exposed to Polychlorinated Biphenyls (PCBs)

in an Electrical Capacitor Manufacturing Plant in Indiana: An Update
Abstract : An Indiana capacitor-manufacturing cohort (n = 3,569) was exposed

to polychlorinated biphenyls (PCBs) from 1957 to 1977. The original
study of mortality through 1984 found excess melanoma
and brain cancer;
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(11) Document PMID : 15488140 Similarity with query : 0.1808978
Title : Melanoma-restricted genes

(12) Document PMID : 12782499 Similarity with query : 0.1797314
Title : Childhood leukemia: electric and magnetic fields as possible

risk factors.

(13) Document PMID : 17185272 Similarity with query : 0.1782502
Title : Fonofos Exposure and Cancer Incidence in the Agricultural Health Study

...

(25) Document PMID : 15310396 Similarity with query : 0.1673389
Title : Frequency of cancer in children residing in Mexico City and treated

in the hospitals of the Instituto Mexicano del Seguro Social (1996

Par�deigma 2 - VSM

Enter your query (terms separated with comma ",") : health surveys,incidence,
data collection

Results found : 158

(1) Document PMID : 15927082 Similarity with query : 0.4884273
Title : Neighborhood size and local geographic variation of health

and social determinants

(2) Document PMID : 15035669 Similarity with query : 0.4749014
Title : Spatial correlations of mapped malaria rates with environmental

factors in Belize, Central America

(3) Document PMID : 15312213 Similarity with query : 0.4702217
Title : Prevalence and incidence of severe sepsis in Dutch intensive care units

(4) Document PMID : 17178001 Similarity with query : 0.4682878
Title : Population distribution and burden of acute gastrointestinal

illness in British Columbia, Canada

(5) Document PMID : 15566585 Similarity with query : 0.3593081
Title : An international sepsis survey: a study of doctors’ knowledge

and perception about sepsis

(6) Document PMID : 15574197 Similarity with query : 0.3417369
Title : Current practices in spatial analysis of cancer data: data

characteristics and data sources for geographic studies of cancer

...
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(15) Document PMID : 17640371 Similarity with query : 0.3124050
Title : Demographic determinants of acute gastrointestinal illness in

Canada: a population study
...

(32) Document PMID : 15151704 Similarity with query : 0.0349299
Title : Comprehensive Geriatric Assessment (CGA) in general practice: Results

from a pilot study in Vorarlberg, Austria
...

Par�deigma 2 - Semantic Similarity

Enter your query (terms separated with comma ",") : health surveys,incidence,
data collection

Results found : 598

(1) Document PMID : 15312213 Similarity with query : 0.5978842
Title : Prevalence and incidence of severe sepsis in Dutch intensive care units

(2) Document PMID : 16635265 Similarity with query : 0.5196444
Title : A steep decline of malaria morbidity and mortality trends in

Eritrea between 2000 and 2004: the effect of combination
of control methods

(3) Document PMID : 15202945 Similarity with query : 0.5120939
Title : The relationship between the Plasmodium falciparumparasite ratio

in childhood and climate estimates of malaria transmission in Kenya

(4) Document PMID : 15282030 Similarity with query : 0.5110154
Title : Malaria morbidity and immunity among residents of villages with

different Plasmodium falciparum transmission intensity
in North-Eastern Tanzania

(5) Document PMID : 17559638 Similarity with query : 0.5098310
Title : Effect of meteorological factors on clinical malaria risk among

children: an assessment using village-based meteorological stations
and community-based parasitological survey

...

(20) Document PMID : 17425787 Similarity with query : 0.3781487
Title : Boys are more stunted than girls in Sub-Saharan Africa: a

meta-analysis of 16 demographic

...

(25) Document PMID : 16542492 Similarity with query : 0.3728857
Title : The epidemiology of severe sepsis in England, Wales and

Northern Ireland, 1996 to 2004: secondary analysis of a high quality
clinical database, the ICNARC Case Mix Programme Database
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(26) Document PMID : 1026402 Similarity with query : 0.3697736
Title : Mortality and cancer morbidity in a group of Swedish VCM and

PCV production workers.

...

(29) Document PMID : 16904006 Similarity with query : 0.3649434
Title : Determinants of fruit and vegetable consumption among children and

adolescents: a review of the literature. Part I: quantitative studies
...

Par�deigma 3 - VSM

Enter your query (terms separated with comma ",") : natural disasters,morbidity

Results found : 51

(1) Document PMID : 16966092 Similarity with query : 1.4419633
Title : Airborne Mold and Endotoxin Concentrations in New Orleans, Louisiana,

after Flooding, October through November 2005

(2) Document PMID : 11940456 Similarity with query : 1.2029324
Title : The potential impact of flooding on confined animal feeding operations

in eastern North Carolina.

(3) Document PMID : 1026402 Similarity with query : 0.8489382
Title : Mortality and cancer morbidity in a group of Swedish VCM and PCV

production workers.

(4) Document PMID : 15238290 Similarity with query : 0.7518327
Title : Guest Editorial: Fertilizers, Water Quality, and Human Health

(5) Document PMID : 16504156 Similarity with query : 0.6766494
Title : Variable hydrology and salinity of salt ponds in the

British Virgin Islands

(6) Document PMID : 11834466 Similarity with query : 0.60029
Title : Biologic effects of oil fly ash.
Abstract : Epidemiologic studies have demonstrated increased human

morbidity and mortality

(7) Document PMID : 11675274 Similarity with query : 0.5659588
Title : Violence: an unrecognized environmental exposure that may contribute

to greater asthma morbidity in high risk inner-city populations.

...

(15) Document PMID : 11675274 Similarity with query : 0.5659588
Title : Violence: an unrecognized environmental exposure that may contribute

to greater asthma morbidity in high risk inner-city populations.

...
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(25) Document PMID : 15686592 Similarity with query : 0.4502175
Title : Postpartum maternal morbidity requiring hospital admission in

Lusaka, Zambia

(26) Document PMID : 12537591 Similarity with query : 0.4244691
Title : Economic evaluation of the benefits of reducing acute

cardiorespiratory morbidity associated with air pollution
...

Par�deigma 3 - Semantic Similarity

Enter your query (terms separated with comma ",") : natural disasters,morbidity

Results found : 696

(1) Document PMID : 16700905 Similarity with query : 0.7519017
Title : Spatio-temporal analysis of the role of climate in inter-annual

variation of malaria incidence in Zimbabwe

(2) Document PMID : 16504156 Similarity with query : 0.7410334
Title : Variable hydrology and salinity of salt ponds in the British

Virgin Islands
Abstract : Caribbean salt ponds are unique wetlands that have received

little scientific attention.

(3) Document PMID : 11737915 Similarity with query : 0.7299459
Title : The World Trade Center Attack: Similarities to the 1988 earthquake

in Armenia: time to teach the public life-supporting first aid?

(4) Document PMID : 16283932 Similarity with query : 0.3168838
Title : Neglected diseases of neglected populations: Thinking to reshape the

determinants of health in Latin America and the Caribbean

(5) Document PMID : 16635265 Similarity with query : 0.6046882
Title : A steep decline of malaria morbidity and mortality trends in

Eritrea between 2000 and 2004: the effect of combination of
control methods

(6) Document PMID : 1026402 Similarity with query : 0.5039700
Title : Mortality and cancer morbidity in a group of Swedish VCM and

PCV production workers.

...

(20) Document PMID : 15693992 Similarity with query : 0.4433899
Title : 11 March 2004: The terrorist bomb explosions in Madrid, Spain
Abstract : At 07:39 on 11 March 2004, 10 terrorist bomb explosions occurred

almost simultaneously in four commuter trains in Madrid, Spain,
killing 177 people instantly and injuring more than 2000. There
were 14 subsequent in-hospital deaths...

...
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4.6 Sqoliasmìc Apotelesm�twn

Sthn prohgoÔmenh enìthta paratÐjentai paradeÐgmata apì to xefÔllisma thc sullo-

g c. Oi ìroi pou dìjhkan eÐnai genikoÐ kai apeujÔnontai se jematikèc enìthtec gia tic

opoÐec up�rqoun diajèsima �rjra sthn paroÔsa sullog . Tètoiou eÐdouc erwt seic

mporoÔn na axiolog soun ta apotelèsmata thc omadopoÐhshc me thn qr sh mètrwn a-

krÐbeiac kai an�klhshc (precision and recall).

Me b�sh ta paradeÐgmata parathreÐtai ìti h omadopoÐhsh twn keimènwn èqei èna

kalì mètro akrÐbeiac. Kai stic treic erwt seic anakt jhkan keÐmena pou h sqèsh touc

me touc ìrouc thc er¸thshc faÐnetai me b�sh ton tÐtlo. Se merikèc peripwseic qrei-

�sthke na paratejoÔn kai mèrh apì thn perÐlhyh twn �rjrwn gia na faneÐ kajar� ìti

apeujÔnontai sto Ðdio jèma. Tìso h anaz thsh me thn ulopoÐhsh thc ergasÐac ìso kai

me thn klassik  mèjodo VSM epistrèfei apotelèsmata pou perièqoun touc ìrouc pou

dÐnei o qr sthc.

Shmantik  parat rhsh, pou apoteleÐ epÐshc kai diafor� twn dÔo mejìdwn, eÐnai h

an�kthsh keimènwn me shmasiologik  omoiìthta. Sthn perÐptwsh thc mejìdou VSM

anakt¸ntai mìno ta keÐmena pou perièqoun toul�qiston èna apì touc ìrouc tou qr sth.

Sthn ulopoÐhsh thc ergasÐac parathreÐtai ìti anakt¸ntai apotelèsmata pou èqoun sh-

masiologik  omoiìthta me thn er¸thsh. Sthn pr¸th er¸thsh o ìroc meningioma èqei

sqèsh omoiìthtac me ton ìro leukemia. Akìmh o ìroc carcinoid tumor èqei sqèsh

omoiìthtac me ton ìro melanoma. Apotelèsmata me tètoiouc ìrouc den anakt¸ntai me

thn mèjodo VSM. 'Idia sumper�smata mporoÔn na exaqjoÔn me b�sh thn deÔterh kai

trÐth er¸thsh epÐshc. H deÔterh er¸thsh perièqei ton ìro incidence pou sqetÐzetai

me ton ìro mortality. Sto trÐto par�deigma o ìroc natural disasters antapokrÐnetai

se k�je eÐdouc fusik  katastrof . Ta apotelèsmata tou xefullÐsmatoc perièqoun

apotelèsmata apì di�fora kairik� fainìmena ìpwc seismoÔc, klimatikèc allagèc kai

�lla. EpÐshc o ìroc morbidity sqetÐzetai me ton ìro deaths k�ti pou faÐnetai sto

apotèlesma (20).
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Sumper�smata gia thn poiìthta thc omadopoÐhshc mporoÔn akìmh na exaqjoÔn pa-

rathr¸ntac tic tautìthtec twn om�dwn. Se k�je mèjodo melet jhkan oi MeSH ìrou

twn tautot twn stic om�dec. MporeÐ eÔkola na parathrhjeÐ oti oi koinoÐ ìroi stic

tautìthtec eÐnai memonwmènoi. Autì upodhl¸nei thn Ôparxh diaforetik¸n jem�twn se

k�je mia om�da, pou eÐnai o ap¸teroc skopìc miac omadopoÐhshc. Enjarruntikì eÐnai

akìmh to gegonìc oti o arijmìc twn om�dwn pou dhmiourgoÔntai me tic treic diafore-

tikèc mejìdouc eÐnai parapl sioc.

Parak�tw anagr�fontai ta perieqìmena tou anestrammènou eurethrÐou pou perièqei

tic omadopoi seic twn mejìdwn. O arijmìc twn eggraf¸n upodhl¸nei ton sunolikì

arijmì om�dwn pou dhmiourgoÔntai apì k�je mia mèjodo. To noÔmero sto ìnoma thc

b�shc dedomènwn gia thn mèjodo Edge-Betweenness upodhl¸nei ton arijmì twn akm¸n

pou èqoun afairejeÐ.

Database Information

--------------------

(1) Database Name : BIC-MEANS

Records count : 101

(2) Database Name : Edge-Betweenness-2700

Records count : 117

(3) Database Name : MCL

Records count : 98



Kef�laio 5

Sumper�smata - Mellontik  ergasÐa

Sto parìn kef�laio ja anaferjoÔn k�poia sumper�smata pou èqoun exaqjeÐ. Sth

sunèqeia ja anaferjoÔn di�fora shmeÐa thc ergasÐac sta opoÐa mporeÐ na gÐnei k�poia

epèktash   allag  pou Ðswc ephre�sei ta apotelèsmata.

5.1 Sumper�smata

Skopìc thc ergasÐac eÐnai na dhmiourg sei to upìbajro thc idèac gia thn omadopoÐhshc

tou gr�fou parapomp¸n kai èna euret rio gia thn ektèlesh anaz thshc upì morf  xe-

fullÐsmatoc. Qrhsimopoi jhkan treic mèjodoi omadopoÐhshc, dÔo an�lushc sundèsmwn

kai mia klassik  mèjodoc omoiìthtac perieqomènou. O sunduasmìc twn mejìdwn èqei

skopì thn qrhsimopoÐhsh tìso thc plhroforÐac perieqomènou ìso kai thc plhrofo-

rÐac pou dÐnetai mèsw twn parapomp¸n. Melet¸ntac ta apotelèsmata xefullÐsmatoc

f�nhke h akrÐbeia twn apotelesm�twn. H peretaÐrw melèth twn apotelesm�twn ja

mporèsei na axiolog sei kai thn an�klhsh tou sust matoc.

H qr sh thc shmasiologik c omoiìthtac gia thn epilog  kai taxinìmhsh twn apo-

telesm�twn dÐnei sto sÔsthma mia upodom  kaj¸c ta shmasiologik� mètra arqÐzoun na

qrhsimopoioÔntai ìlo kai perissìtero sta shmerin� sust mata. Me thn beltÐwsh twn

mètrwn aut¸n autìmata belti¸netai kai to sÔsthma pou ta qrhsimopoieÐ.

O ìgkoc plhroforÐac gia tic ulopoi seic twn algorÐjmwn omadopoÐhshc an�lu-

shc sundèsmwn eÐnai shmantikìc. Lìgw thc meg�lhc upologistik c poluplokìthtac h
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taqÔthta upologismoÔ twn krithrÐwn se k�je mèjodo aux�nei kaj¸c megal¸nei h sul-

log . H prosj kh kainoÔrgiwn �rjrwn sunist� ton upologismì ek nèou twn om�dwn.

Up�rqoun algìrijmoi an�lushc sundèsmwn oi opoÐoi basÐzontai se diaforetikèc idèec

all� h efarmog  touc sthn paroÔsa sullog  den eÐqe apotelèsmata kai gia to lìgw

autì den qrhsimopoi jhkan.

5.2 Mellontik  ergasÐa

San mellontik  doulei� gia aut  thn diplwmatik  ergasÐa eÐnai kat� pr¸to lìgw h

axiolìghsh twn apotelesm�twn. MporoÔn na kataskeuastoÔn k�poiec erwt seic kai

na zhthjeÐ apì mia om�da atìmwn na axiolog soun ta apotelèsmata. H duskolÐa se

autì eÐnai na brejoÔn �toma me tic apaitoÔmenec gn¸seic, oÔtwc ¸ste na mporoÔn na

katano soun ta keÐmena kai na gÐnei swst  axiolìghsh.

Beltistopoi seic ìswn afor� thn ulopoÐhsh tou algorÐjmou Edge-Betweenness

eÐnai efiktèc. O epanalhptikìc algìrijmoc thc mejìdou upologÐzei k�je for� ìla ta

suntomìtera monop�tia metaxÔ zeug¸n twn kìmbwn kai apofasÐzei na afairèsei mia

sugkekrimènh akm . Sth sunèqeia gÐnetai apì thn arq  upologismìc ìlwn twn mono-

pati¸n. Autì mporeÐ na apofeuqjeÐ me èna èxupno trìpo pou ja epilègei poia apì ta

monop�tia èqoun ephreasteÐ apì thn afaÐresh thc akm c. Autì bèbaia proôpojètei

thn apoj keush ìlwn twn monopati¸n, k�ti pou se meg�louc gr�fouc ja eÐnai polÔ

apaithtikì. Me aut  thn beltistopoÐhsh h poluplokìthta tou algorÐjmou ja meiwjeÐ

dramatik�.

Mia allag  pou mporeÐ na epifèrei allagèc sthn apìdosh eÐnai h tim  tou katwflÐou

gia thn epilog  twn ìrwn sthn tautopoÐhsh twn om�dwn (Kef�laio 4.3). 'Eqei ana-

ferjeÐ ìti to kat¸fli gia to C-value èqei upologisteÐ sto �rjro [1]. Metab�llontac

aut  thn tim  mporoÔme na èqoume perissìterouc   ligìterouc ìrouc stic tautìthtec

twn om�dwn, k�ti pou ja ephre�sei me th seir� tou thn shmasiologik  omoiìthta sto

telikì b ma thc ergasÐac.
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San teleutaÐa proteinìmenh allag  eÐnai h eÔresh miac �llhc logik c gia ton sun-

duasmì twn tri¸n omadopoi sewn. Sthn paroÔsa ulopoÐhsh qrhsimopoieÐtai to al-

gebrikì �jroisma twn omoiot twn. MporeÐ na dojeÐ èna diaforetikì b�roc se k�je

mèjodo k�ti pou ja ephre�sei thn taxinìmhsh twn telik¸n apotelesm�twn.



BibliografÐa

[1] Angelos Hliaoutakis, Kalliopi Zervanou, Euripides G.M. Petrakis, Evangelos E.
Milios. Automatic document indexing in large medical collections. ACM Inter-
national Workshop on Health Information and Knowledge Management (HIKM
2006), Noèmbrioc 2006. Arlington, VA, USA.

[2] E. Milios, Y. Zhang, B. He and L. Dong. Automatic Term Extraction and
Document Similarity in Special Text Corpora. selÐdec 22�25. AÔgoustoc 2003.

[3] Elsevier. Scirus - White Paper : How Scirus Works, 2004.

[4] Joshua O’Madadhain, Danyel Fisher, Padhraic Smyth, Scott White and Yan-
Biao Boey. Analysis and Visualization of Network Data using JUNG, 2006.

[5] S. Ananiadou K. Franzi. The C/NC Value Domain Independent Method for
Multi-Word Term Extraction. 1999.

[6] Papimeni K. Why inverse document frequency? Sto North American Chapter
of The Association for Computational Linguistics, selÐdec 25�32, 2001.

[7] Yuhua Li, Zuhair A. Bandar kai David McLean. An Approach for Measu-
ring Semantic Similarity between Words Using Multiple Information Sources.
IEEE Transactions on Knowledge and Data Engineering, 15(4):871�882, Io-
Ôlioc/AÔgoustoc 2003.

[8] M. E. J. Newman. Detecting community structure in networks. The European
Physical Journal B - Condensed Matter and Complex Systems, selÐdec 321�330,
M�ioc 2004.

[9] Martin Rosvall and Carl T. Bergstrom. An information-theoretic framework
for resolving community structure in complex networks. National Academy of
Sciences of United States of America, Dekèmbrioc 2006.

[10] Matthew J Rattigan, Marc Maier and David Jensen. Graph Clustering with
Network Structure Indices. Sto 24th International Conference On Machine Le-
arning, 2007.

[11] Nikolaos Hourdakis. Design and Evaluation of Clustering Approaches for Large
Document Collections, the “BIC-MEANS” method, Okt¸mbrioc 2006.

51



52

[12] Rada Mihalcea, Courtney Corley and Carlo Strapparava. Corpus-based and
Knowledge-based Measures of Text Semantic Similarity. Sto American Associa-
tion for Artificial Intelligence, IoÔlioc 2006. Boston.

[13] S. Ananiadou, S. Albert, and D. Schuhmann. Evaluation of Automatic Term
Recognition of Nuclear Receptors from Medline. Genome Informatics Series,
Noèmbrioc 2000.

[14] Salton Gerard, Wong A. and Yang C. S. A Vector Space Model for Automatic
Indexing, IoÔlioc 1974.
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Par�rthma Aþ

ErgaleÐa

Aþ.1 PubMed Central

To PubMed Central (PMC) eÐnai èna anoiktì arqeÐo apì bioiatrik  bibliografÐa tou

U.S. National Institutes of Health (NIH). Thn dhmiourgÐa kai thn diaqeÐrish autoÔ

tou arqeÐou èqei to NIH’s National Center for Biotechnology Information (NCBI)

pou an kei sthn Ejnik  Biblioj kh Iatrik c (National Library of Medicine (NLM)).

H Ôparxh tou arqeÐou dÐnei sthn NLM thn prwti� sth diat rhsh kai sunt rhsh miac

tìso meg�lhc, qwrÐc periorismì bioiatrik c bibliografÐac. Skopìc tou PMC eÐnai na

gemÐsei to kenì miac pagkìsmiac yhfiak c biblioj khc. H Ejnik  Biblioj kh Iatrik c

euelpisteÐ ìti dÐnontac se ìlouc touc qr stec dwre�n kai qwrÐc periorismoÔc prìsbash

sth ulikì tou arqeÐou eÐnai o kalÔteroc trìpoc na egguhjeÐ thn antoq  sto qrìno kai

thn qrhsimìthta tou arqeÐou kaj¸c h teqnologÐa all�zei me thn p�rodo tou qrìnou.

H summetoq  twn ekdot¸n sto PubMed Central eÐnai ejelontik , an kai h prosj kh

twn �rjrwn prèpei na upìkeitai se k�poio suntaktikì prìtupo. Ta �rjra protim¸ntai

na èqoun olìklhrh thn plhroforÐa touc diajèsimh sto PMC oÔtwc ¸ste to arqeÐo

na mporeÐ na gÐnei èna pragmatikì yhfiakì antÐstoiqo thc ektetamènhc sullog c thc

NLM apì ektupwmèna �rjra. Se parallhlismì me aut  thn idèa, h NLM yhfiopoieÐ

�rjra pou up�rqoun mìno se ektupwmènh morf . Parìlo pou eÐnai epijumht  h �mesh

di�jesh twn �rjrwn, èna �rjro mporeÐ na kajuster sei gia mikrì qronikì di�sthma

met� thn dhmosÐeus  tou.
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Aþ.2 Apache Lucene

To Apache Lucene eÐnai èna pakèto anoiktoÔ logismikoÔ grammèno apokleistik� se

Java. 'Eqei polÔ kal  apìdosh kai ploÔsia leitourgikìthta ìswn afor� eurethrÐash

kai anaz thsh se meg�lec sullogèc keimènwn. Qrhsimopoi jhke to pakèto autì gia

thn apoj keush thc qr simhc gia thn ergasÐa plhroforÐac apì ta keÐmena tou PMC

(Kef�laio 4.1.2). To pakèto diatÐjetai dwre�n sth istoselÐda

http://lucene.apache.org/java/docs/index.html.

Aþ.3 MATLAB

To MATLAB eÐnai èna majhmatikì pakèto kai gl¸ssa programmatismoÔ. AnaptÔqjhke

apì thn MathWorks kai basikìc skopìc tou eÐnai o eÔkoloc qeirismìc pin�kwn, h gra-

fik  anapar�stash sunart sewn kai dedomènwn kai h eÔkolh ulopoÐhsh algorÐjmwn.

To pakèto autì eÐnai idiaÐtera qr simo sthn ulopoÐhsh tou algorÐjmou Markov gia

omadopoÐhsh (Kef�laio 2.1.2). Meg�lo pleonèkthma tou sugkekrimènou pakètou eÐnai

h poluepexergasÐa. Sthn teleutaÐa èkdosh tou pakètou pollèc apì tic ètoimec sunar-

t seic mporoÔn na qrhsimopoi soun ìlouc touc diajèsimouc pur nec tou sust matoc

gia pr�xeic pou uposthrÐzoun poluepexergasÐa ìpwc pollaplasiasmì, prìsjesh, afa-

Ðresh, Ôywsh pÐnaka se dÔnamh kai �llec pr�xeic.

Aþ.4 MySQL

To MySQL eÐnai èna sqesiakì sÔsthma diaqeÐrishc b�shc dedomènwn (Relational Da-

tabase Management System (RDBMS)). Thn kuriìthta kai epiqor ghs  tou èqei h

Souhdik  etairÐa MySQL AB. Autì to pakèto eÐnai epÐshc mèroc tou anoiktoÔ logi-

smikoÔ kai eÐnai eurèoc qrhsimopoihmèno se poll� sust mata. O lìgoc pou epilèxame

autì to pakèto  tane kat� kÔrio lìgw ìti dianèmetai dwre�n kai gia to ìti apoteleÐ

èna polÔ stajerì perib�llon b�shc dedomènwn gia sqesiakì sÔsthma. 'Eqei qrhsimo-
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poihjeÐ se aut n thn ergasÐa gia thn apoj keush tou gr�fou parapomp¸n (Kef�laio

4.1.1). Me erwt seic se SQL gÐnetai eÔkolh h an�kthsh ìlwn twn parapomp¸n enìc

�rjrou all� kai to antÐstrofo. Na anakthjoÔn ta �rjra pou qrhsimopoi jhkan apì

gia thn suggraf  enìc sugkekrimènou �rjrou.

Aþ.5 JUNG

EÐnai mia biblioj kh pou prosfèrei leitourgikìthta gia thn anapar�stash, an�lush

kai grafik  apeikìnish dedomènwn pou mporoÔn na perigrafoÔn san gr�foc   dÐktuo.

To JUNG (Java Universal Network/Graph Framework) eÐnai grammèno se Java kai

autì tou deÐnei thn dunatìthta na qrhsimopoieÐ tic ektetamènec dunatìthtèc thc, kai

epÐshc �llec  dh up�rqousec biblioj kec.

H arqitektonik  thc biblioj khc eÐnai tètoia pou epitrèpei thn upost rixh miac

meg�lhc poikilÐac apì anaparast�seic apì ontìthtec kai tic sundèseic touc, ìpwc

kateujunìmenouc kai mh kateujunìmenouc gr�fouc, gr�fouc me par�llhlec akmèc kai

upergr�fouc. Parèqei èna mhqanismì gia eisagwg  sqolÐwn sto gr�fo kai akmèc me

metadedomèna. Autì dieukolÔnei thn dhmiourgÐa analutik¸n ergaleÐwn gia polÔploka

dedomèna pou exet�zoun tic sqèseic metaxÔ ontot twn kai epÐshc ta metadedomèna twn

ontot twn kai sqèsewn. H biblioj kh eÐnai diajèsimh sthn istoselÐda

http://jung.sourceforge.net/

Aþ.6 Oracle BerkeleyDB Java Edition

Autì to pakèto eÐnai ìpwc kai ta pio p�nw anoiktoÔ logismikoÔ. ApoteleÐ kai autì èna

perib�llon gia b�seic dedomènwn. EÐnai grammèno apokleistik� se Java. 'Opwc kai to

arqikì pakèto Oracle BerkeleyDB ekteleÐtai sto q¸ro dieujÔnsewc tou progr�mmatoc

pou to trèqei, qwrÐc na eÐnai anagkaÐa h egkat�stash k�poiou kentrikoÔ exuphretht .

Autì epitrèpei ston programmatist  na apojhkèyei kai na anakt sei plhroforÐa polÔ

eÔkola, gr gora kai axiìpista. Den eÐnai sÔsthma pou ulopoieÐ sqesiakèc b�seic
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dedomènwn all� lexik�. Dhlad  up�rqoune zeug�ria apì lèxeic kleidi� kai dedomèna.

To qarakthristikì autì f�nhke idiaÐtera qr simo sthn apoj keush twn om�dwn pou

ex�qjhkan apì thn omadopoÐhsh (Kef�laio 4.2). Gia thn edraÐwsh miac b�shc prèpei

na dhmiourghjeÐ èna perib�llon (Environment) mèsa sto opoÐo mporoÔn na up�rqoun

pollèc b�seic dedomènwn.


