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TOM TAT

Hé théng Wikipedia mién phi, duoc md rong va cip nhat thudng xuyén.
Hién nay, trén thé giéi dd c6 mot sb cong trinh nghién ctru khai thac dir liéu tir hé
thong bach khoa toan thu ndy. Tuy nhién, cac cong trinh nghién ciru vé Wikipedia
cha yéu 1a phan tich ndi dung cac trang bai viét. Mot sé nhom nghién ctru rat trich
thong tin tir infobox — 1a bang dugc dinh dang cb dinh & gbc trén bén phai cua bai
viét, bang nay trinh bay tom tit ndi dung chinh cta bai viét; mot sé cong trinh khéc
thi nghién ctru vé& hé thng phan loai thé loai cia Wikipedia (Wikipedia Category
Network - viét tit 1a WCN).

Viéc khao sat Wikipedia cho thiy hé théng phan loai trong Wikipedia c6 nhiéu
moi lién hé, 14 ngudn dit liéu ngit nghia tiém niang cho nghién ctru cua luan vin. Do
vay, ludn van tap trung VA0 viéc nghién ctru dé xuat mot phuong phap dé trich xuét
thong tin hiru ich tir Wikipedia théng qua cac dic trung ngit nghia tir hé thong tén
thé loai ciia Wikipedia. Luan van thuc hién véi cach tiép can xur 1y dir liéu it hon:
chi xtr 1y tén thé loai va tiéu dé bai viét ma khong can phai xur Iy cac trang bai viét.
Lu4n vin con d& xuat dé& xuit md hinh mo rong truy van dya vao phuong phap trich

rat déc trung nglr nghia € mé rong va cai thién cac két qua truy van.



ABSTRACT

Wikipedia is a free encyclopedia which is frequently expanded and updated. Up
to now, there are a number of researches on extracting data from Wikipedia. However,
some of them focus on article content analysis; some study how to extract information
from infobox which is a fixed-format table designed on the top right-hand corner of
articles, presenting a summary of articles; the others work on categories taxonomy
which is called Wikipedia Category Network (WCN).

Our investigation into Wikipedia indicates that Wikipedia’s categories taxonomy
has a large amount of correlations which is a potential resource to extract semantic
knowledge. Therefore, this thesis concentrates on studying to propose a method to
extract useful information from Wikipedia using semantic features derived from
Wikipedia categories. Our approach only processes categories’ names and articles’
titles instead of full-text articles. The thesis also presents a query expanding model

using derived semantic features to expand and improve query results.
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CHUONG 1. MO PAU
1.1 Ly do chon dé tai

Wikipedia dugc biét dén nhu mot bach khoa toan thu truc tuyén v6i ndi dung
mo, duge viét bang nhidu ngdn ngir. Hé thdng nay dugc xay dung va phat trién boi
nguoi dung trén khip thé gidi cung cong tac. Noi dung bai viét duge cdp nhat
thuong xuyén va trén pham vi rong. Dt li¢u Wikipedia ngay cang 16n manh va tr&

thanh co so tri thirc ddy tim ning dé khai thac.

Wikipedia ngay mot 16n dan, mién phi, cap nhat thudong xuyén va 1a tiéu diém
ctia nhiéu nghién ciru gan day. Cac cong trinh nghién ctru chu yéu tap trung phan
tich bai viét trong hé théng Wikipedia. Noi dung cac bai viét trong Wikipedia chira
nhiéu thong tin dé khai thac. Tuy nhién dung lugng thong tin bai viét kha 16n,
nguoc lai hé théng phan loai Wikipedia v&i dung lugng luu trit nhd hon nhiéu
nhung ddy tinh ngit nghia. Do vy viéc khai thac dit liéu & mang nay s& c6 nhiéu uu
diém vé thoi gian va hiéu qua hon so véi st dung toan bd bai viét cua hé théng
Wikipedia.

Thém vao d6, véi sy phét trién manh mé va khong ngimng cta cong nghé thong
tin, dit liéu trén internet tré thanh ngudn thong tin dd sd cta nhan loai. Nhu cau tim
kiém, truy xuat thong tin tir d6 ciing gia ting, Ma chi yéu 1a ngudi dung tim kiém

ndi dung cua cdc trang trén internet.

Pé dap ung nhu cau tim kiém thong tin cia ngudi sir dung, nhiéu hé théng
truy xudt thong tin di duoc nghién ctru va phat trién; Trong d6 phai ké dén mot sd
may tim kiém pho bién nhu Google [22], Yahoo [28], Bing [18], Ask [17] va mot s6
cong cu tim kiém khac. Tuy nhién cac hé thong ndy van chua dap tGng tét cho nhu
cau tim kiém thong tin ctia nguoi sir dung. Thuc trang nay do nhiéu nguyén nhan
khéc nhau, trong d6 c6 nguyén nhan do nguoi sir dung gip khé khin trong viéc dién
dat ndi dung ctia van dé can tim kiém, dan dén yéu cdu truy van chi bao gdm mot

vai tir chinh, khong thé hién di ngir nghia can thiét. Do do, két qua tim kiém co thé



khong théa man mong mudn cua ngudi dung vé van dé tim kiém. B¢ giai quyét van

de nay, viéc m¢ rong truy van ban dau cua nguoi dung la yéu cau can thiét.

Tur céc phan tich trén, luén van nghién ctru “rut trich tri thirc ngir nghia tir
tén thé loai wikipedia” va xiy dung mé phong tmg dung mo rong truy van st dung

cac dic trung ngit nghia duoc rat trich tir hé thong Wikipedia.

1.2 Muc dich

Muyc tiéu cta luan vin 1a khai thac kho dit liéu d6 so cua Wikipedia v&i chu
dich xtr 1y nhanh, it ton kém. Luan vian ké thira va cai tién phuong phép sir dung hé
thdng tén loai Wikipedia (Wikipedia Category Network - WCN) dé tinh do tuong
quan gifta hai tir. P do nay c6 thé duoc sir dung cho nhiéu linh vuc: hoc may c6

giam sat, tom tit vin ban, rat trich thong tin, truy xuét thong tin, mé rong truy van.

Luan vin tap trung nghién ciru tim hiéu hé thong phan loai Wikipedia dé rat
trich tri thirc ngit nghia. Tir d6, xay dung Gng dung thyc nghiém mé rong truy van

tim kiém dé cai tién két qua tim ki€ém ti€én gan mong muon ngudi dung.
bé thuc hién muc tiéu trén, luan van can giai quyét cac van dé sau:

+ Phan tich méi lién quan cua cac thé loai trong hé thong phan cip thé loai cua
Wikipedia — WCN dé rit ra duoc cac dic trung hiru ich. Ludn van can tip trung
khai thac dit liéu vé s lugng cac bai viét cia mot thé loai, sb luong cac thé loai cta
bai viét va cac mdi lién két gitta chung dugc chuyén thanh cac dic trung ngit nghia.

+ Phan tich c phap tén thé loai: Tén thé loai 1a cac cum danh tir, lufn vin
dung thu vién Opennlp dé gan nhin va tach tir, phan tich tén thé loai dé chia nho

cum danh tir dé tao thanh cap tu.
+ Pé xuat phuong phap dé ty dong tinh d6 trong quan ngir nghia cap tir vung
tr hé théng thé loai Wikipedia dua vao cac dac trung rut trich duoc.

+ Mo phong tng dung ap dung do do di dé xuat cho bai todn mé rong truy van

tim kiém



Tt nhitng muc ti€u néu trén, luan van xac dinh nhiém vu cua dé tai la:

+ Khao sat, phan tich ciu trac thé loai va tai liéu luu trit trong Wikipedia

+ Khéo sat cac nghién ctru lién quan dén viéc rut trich ngit nghia tir tén thé
loai

+ Phat trién trén co s& ké thira hodc cai tién phuong phap rut trich ngit nghia
tir tén thé loai, dwa trén ngudn dit liéu tén thé loai san c6 cua Wikipedia.

+ Thuc nghi¢m, danh gia

+ Xay dung mo phong tng dung mé rong truy van sir dung cac do do vira rit
trich duoc.
1.3 Poi twong, pham vi nghién ciru

Tt muc dich nghién ctru, luan van xac dinh khai thac h¢ théng tén thé loai cua

Wikipedia (Wikipedia Category Network - WCN) dé rat trich tri thirc ngit nghia va

tinh do twong ddng tir viung va ap dung trong méd phong mé rong truy van tim kiém.

Theo dinh hudng néu trén, pham vi nghién ctru cua luan van duoc thé hién

trong hinh 1.1, trong khung duong nét dut.



WIKIPEDIA

The Free Encyclopedia

WCN

Rut trich
tri thirc ngir nghia

¥

(A)

(B)

Tur khoa
truy van

Bo xir ly
mé rong truy van

Truy van
da dwgce
mé rong

(®)

/

4
Pong co tim kiém

=
thong tin { ) 3

©) |

~  Keét qua
tim kiém

__—

Hinh 1.1 M hinh pham vi luin vin va cac h¢ thong lién quan
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Luan van tap trung nghién ctu dir li€u bach khoa toan thu mdé Wikipedia.
Trong pham vi hé théng phan cap thé loai véi cac tidu dé bai viét thudc cac loai do.

Luén van tim hiéu va st dung dit liéu Wikipedia cap nhat thang 11 nam 2014.

Ngoai hé thong phan cip thé loai cua Wikipedia, luan van con nghién ctru vé
Wordnet, may hoc hd trg vecto (Support Vector Machine - SVM), gan nhén tir loai
(Part of Speech — POS tagging) va cac déi tuong lién quan khac.

bé hoan thanh muc ti€u cua dé tai, can giai quyet cac bai toan:

Chon loc dit li¢u tir Wikipedia
Phan tich cac tén thé loai, tiéu dé bai viét thanh céc cip tir vung
Rt trich cac dic trung tir hé thong phéan cap thé loai Wikipedia

Tinh d6 twong ddng tir vung dwra trén cac dic trung rut trich tir Wikipedia

A A

Mo phong tng dung mé rong truy van st dung cac dic trung da rat trich

duoc.

1.4 Y nghia khoa hoc ciia dé tai

Céc dong gop chinh cta dé tai:

Khai thac dic trung ngit nghia tir hé thong Wikipedia; luin van chi sir dung

tiéu dé bai viét va tén thé loai, khong cn phan tich toan bd ndi dung bai bao.
Két hop cac dic trung rat trich tir Wikipedia tinh do twong dong cua tir vung.

Xay dung tmg dung thuc nghiém mé rong truy van tim kiém st dung cac dic

trung it trich dugc dé cai tién két qua tim kiém.

1.5 Céu truc caa luén vin

Luan vin dugc bd cuc thanh 6 chuwong va duogc trinh bay nhu sau:

Chwong 1: Mo dau



Trinh bay 1y do chon dé tai, muc dich, d6i twong va pham vi nghién ctu, y
nghia khoa hoc va thuc tién ctia dé tai nghién ciru rat trich tri thirc ngir nghia tir tén thé
loai Wikipedia.

Chuwong 2: Téng quan

Noi dung chuong nay trinh bay viéc phan tich, danh gia cac céng trinh nghién
ctru vé rut trich thong tin Wikipedia cta cac tac gia trong va ngoai nudc; néu nhimg
van dé con t6n tai va dua ra dinh hudng ma dé tai tap trung nghién ctru, giai quyét dé 1a

tap trung khai thac tinh ngir nghia tir hé thong phan loai thé loai ctia Wikipedia.
Chwong 3: Rut trich dac trung tor Wikipedia

Chuong nay tap trung chil yéu trinh bay cac co so Iy thuyét, 1y luan, va céc
phuong phap d& xuat di duoc sir dung trong Luan van. Cac phuong phap nghién ctu

duoc trinh bay theo timg khai niém théng qua cac tinh chat va vi du minh hoa.

Chuwong 4: Thyc nghiém

Noi dung chuong 4 trinh bay qué trinh thyc nghiém tinh cdc d0 do WordNet,
tinh hé sb twong quan Pearson (ky hiéu 1a r). Trinh bay phuong phap huan luyén di
liéu sir dung mé hinh ham nhan phi tuyén (Radial Basis Function - RBF), kiém tra
chéo 5 phan (5 folds cross-validation). Chuong 4 ddng thoi trinh bay mo phong tng

dung mé rong truy van st dung cac dic trung da rat trich duoc tir Wikipedia.
Chuong 5: Danh gia

Chuong ndy, luin vin trinh bay mé ta ngian gon cdng viéc thyc nghiém cua
dé tai va trinh bay cac s6 liéu cac két qua cia qua trinh thuc nghiém va nhan xét
danh gia két qua thuc nghiém. Cu thé 1a so sanh két qua tinh do twong quan cua cac
do6 do chuan WordNet va do twong quan khi c6 thém cac dic trung ngit nghia
Wikipedia.

Chuong 6: Két luan va huéng phat trién



Noi dung cua chuong 6 1a phan tong két, trong d6 trinh bay tom lugc cac két
qua ctia luan van, mot s6 van dé con ton tai va hudng phat trién trong tuong lai, lién

quan dén dé tai.

Phan cudi caa luan vin 1a céac phu luc. Trong d6, phu luc A trinh bay tom lugc
vé hé thong bach khoa toan thu mo Wikipedia. Phu luc B trinh bay danh muc cac tir

loai tiéng Anh.



CHUONG 2. TONG QUAN

2.1 Trong nwéc

Hé thong bach khoa toan thu mé Wikipedia duoc xem nhu mot co sé tri thir,
viéc khai thac dir liéu tr hé théng Wikipedia da tré thanh tiéu diém cia nhiéu
nghién ctru gan day trong linh luyc rat trich thdng tin (Information Extraction - IE)
va viéc xay dyng co s¢ tri thirc. Tuy nhién, viéc rit trich théng tin nglt nghia noi
chung va rit trich thong tin ngit nghia tir hé théng dir liéu Wikipedia n6i riéng van

1a cong viéc ddy kho khan thir thach.

Trong nghién ctru “Mb hinh rat trich cum tir ddc trung ngir nghia trong tiéng
Viét” [3] nhom tac gia Nguyén Quang Chau, PGS.TS. Phan Thi Tuoi di dé xuit mo
hinh x4c dinh cum tir dic trung ngit nghia ViKEa dung phuong phap so tring mau
dua trén viéc khai thac Vi.Wikipedia nhu mot Ontology tiéng Viét. Pé xuat phuong
phap khai thac Vi.Wikipedia nhu mot ontology tiéng Viét khong chi dé phuc vu cho
viéc x4c dinh cum danh tir dic trung ngit nghia cho cau tiéng Viét ma con mo ra
mot huéng giai quyét cho van dé thiéu hut vé kho ngir lidu cua cac cong trinh

nghién ctru vé xir Iy ngdn ngir tiéng Viét bang may tinh hién nay.

O nghién ctru “Tém tit da vin ban dya vao trich xudt cau” [3] cia nhom tac
gia Tran Mai Vii, PGS. TS. Ha Quang Thuy di dé xuat Phuong phap tinh d6 tuong
dong cau dwa vao Wikipedia, nghién ctru ndy st dung cac trang bai viét trong
Wikipedia.

O nghién ciru [7] ctia nhom tac gia Hien T Nguyen, Tru H Cao. da khai thac
dir liéu tir Wikipedia phuc vu bai toan khir nhap nhang ty dong cho thuc thé co tén.
Nhom nghién ctru dinh huéng xay dung va phat trién chuyén siu vé bai toan thuc

thé c6 tén va ontology.
2.2 Nuoc ngoai
Trén thé gidi hién nay c6 kha nhiéu dé tai, cong trinh nghién ctru sir dung tai

nguyén Wikipedia trong cac linh vyc rit trich thong tin, truy xudt thong tin. Tuy



nhién nhiéu tinh ning cua tai nguyén Wikipedia nay van chua dugc khai thac hét
tiém nang. Pic biét 1a hé thong tén loai Wikipedia véi dung lugng nhé nhung ham
chira nhiéu tinh ning ngir nghia. Mot s6 nghién ctru rit trich thong tin tir Wikipedia
stt dung phuong phap hoc may cé giam sat (Supervised Machine Learning) 1ay
thong tin tir hé théng phan cap tén loai Wikipedia. Trong nghién ctru [9], chi ra tim
quan trong ctia thr ty trong danh sach cac thé loai (Category) ma bai viét thudc vé.
Vi tri cta category trong danh sach d6 cho biét do lién quan téi bai viét va muc do
quan trong ctiia no. Nghién ctru [5] cong bd mot ontology médi — YAGO, vira c6
pham vi rong vira c¢6 chat luong cao. Pé xuét nay loi dung céc trang category, dua

ra k¥ thuat rat trich thong tin sy kién tir Wikipedia két hop Wordnet.

Giai phap [12] cua nhom Maria Ruiz - Casado cho phép khai thac cac quan h¢
ngir nghia cua Wikipedia dé bo sung cho WordNet thong qua sir dung cac mau tir
vung xac dinh dé thé hién quan hé ngir nghia gitta cac khai niém. Két qua dat dugc
bao gdm 270 ciu cho quan hé ha danh, 158 cdu cho quan hé thuong danh, 247 ciu
cho quan hé b phan va 222 ciu cho quan hé toan thé. Viéc phan tich tiép cho 1.204
quan hé dang ha danh v&i 852 quan hé chua tdn tai trong WordNet véi do chinh xac
binh quan 13 0,69; 418 quan hé dang bo phan vé&i 303 chua c6 trong WordNet dan

dén do chinh xac 0,61, va 184 quan hé méi dang toan thé v6i do chinh xac 0,61.

Giai phap [14] dé& xuét st dung mang ngit nghia Wikipedia dé thay thé
Wordnet. Vi rang cac phuong phap tinh d6 twong dong ciu str dung kho ngit lidu
Wordnet dugc danh gia cho ra két qua cao. Tuy nhién, kho ngir liéu Wordnet chi hd
trg ngodn ngir tiéng Anh, viéc xay dung kho ngir liéu ndy cho cac ngon ngir khac doi
hoi sy ton kém vé mit chi phi, nhan luc va thoi gian. Trong giai phap ndy Simone
Paolo Ponzetto va cong su tip trung vao viéc ap dung va cai tién mot sé do do phd
bién vé tinh do twong ddng tir trén tp ngit liéu Wordnet cho viéc tinh do twong

dong giira cac khai trén mang ngit nghia Wikipedia.
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Lu4n vin nay tap trung tim hiéu cic dic trung ngit nghia cia WCN dung cho
vi€c trat trich thong tin tr Wikipedia. Sau d6 trinh bay m6 phong ung dung mé rong

truy van sir dung cac dic trung nay.
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CHUONG 3. RUT TRICH PAC TRUNG NGU NGHIA
TU TEN LOAI WIKIPEDIA

3.1 Co s6 ly luan
Wikipedia dugc xem nhu mdt ontology mo, dugc xay dyng bdi nhitng nguodi
tinh nguyén theo hudng tiép can tir dudi 1én, voi cac khai niém dugc hinh thanh tir

mot tap tr vung tu do va cac thoa thuan mang tinh cong déng.

Trong qua trinh phéan loai bai viét Wikipedia, ngudi ta luén xép mot bai viét
vao loai ¢6 lién quan. Piéu d6 ciling c6 nghia 1a ngudi ta ludn cd gang dung tén phan

loai sao cho bao gom dugc céac tén bai vi€t thudc tén phan loai do.

MBoi bai viét Wikipedia chira mot danh sach céc thé loai ma né thudc vé. Tiéu
dé bai viét va danh sach cac tén thé loai ma bai viét d6 thude vé co quan hé ngir
nghia vdi nhau.

Vi dy, mbi quan hé¢ mdt bai viét véi cac thé loai chira né, cu thé vai bai viét
‘Eraser’ trong Wikipedia nhu hinh 3.1. Bai viét ‘Eraser’ thudc cac thé loai
‘Stationery’, ‘Writing implements’, ‘Art materials’.

Bai viét ‘Eraser’ va thé loai ‘Stationery’ c6 quan hé ngit nghia véi nhau.

Bai viét ‘Eraser’ va thé loai “Writing implements’ c6 quan hé nglr nghia véi

nhau.
Bai viét ‘Eraser’ va thé loai *Art materials’ c6 quan hé ngit nghia v6i nhau.
Thé loai ‘Stationery’ va thé loai “Writing implements’ ¢6 quan hé ngit nghia.
Thé loai ‘Stationery’ va thé loai ‘Art materials’co quan hé ngit nghia.
Thé loai *Writing implements’ va thé loai ‘Art materials’co quan hé ngit nghia.

Ngoai ra, tht tu cua cac thé loai trong danh sach thé loai nay mang ¥ nghia nhat
dinh ddi véi bai bao. CAc thé loai bén trai trong danh sach c6 quan hé ngit nghia cao

hon, diéu nay dugc ching minh trong nghién ctru [9]. Do d6, luan vin xem xét khai
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thac dac trung thir tu vi tri clia thé loai trong danh sach thé loai cua bai viét. bay la

co s& dé tinh dic trung ngir nghia ‘Leftness’ ¢ cac phan sau.

Tép() Chinhsia Hiénthi Lichsir Trang uathich () Céngcu Trogidp -— _—— T B e

'—W Eraser - Wikipedia, the free ... % \"I,\M Inbox (255) - hongmy84@... * | +

(' > “Vlen.wikipedia.org/wiki/Eraser c 0- defac

search.net P ﬁf E 4+ f a =

@] Vao nhigu nhat B Empir Web Games @ Big Farm @ LOL B Hot Game | | Getting Started U Suggested Sites || Web Slice Gallery

4.~ R.B. Simpson (ed.), Rubber Basics, iSmithers Rapra Publishing, 2002, ISBN 185957307X, p.46 "Rubber”
5. a "Reckendorfer v. Faber 92 U.5. 347 (1875)"&. Justia. Retrieved 2014-03-24.

6. # Cole, Benjamin Mark (August 19, 1991). "Terminating errors, promoting images: he's ... Eraserman.” &.
Eraser Los Angeles Business Journal. Archived from the original & on Oct 27, 2007. Retrieved 2014-03-24.

Bai viét
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Danh sach Secrest @
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Hinh 3.1 Cac thé loai ciia mgt bai viét trong hé thong Wikipedia
Cac thé loai (category) va bai viét (article) cua Wkipedia duoc to chire luu trix
dudi dang mang ludi cac khai niém lién quan nglt nghia véi nhau goi 1a Wikipedia

Category Network (WCN) [16].
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Hinh 3.2 M6 hinh Wikipedia Category Network (WCN)

Tir nhitng phan tich trén cho thdy WCN 1a nguén dir liéu mang tinh ngit nghia
cao. Vi vay, luan van tap trung khai thac théng tin tir danh sach tén thé loai va tén
tiéu dé& bai viét ciia mang ludi thé loai Wikipedia. Luan vin ndy trinh bay mot
phuong phap véi cac dic trung nglr nghia cia WCN dung cho viée trut trich thong
tin tr Wikipedia.

Ludn vin dong thoi trinh bay danh gid cac dic trung ngit nghia trén cac tap dir

liéu chuan.

3.2 Phan tich hé théng cap bac
Phan nay tap trung phan tich vi tri ciia mot thé loai trong WCN, déu tién 1a

phan tich thé loai don va sau d6 1a xem xét cap thé loai.
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3.2.1 Category don
3.2.1.1 NormalizedRepresentation (NR,)

Tén thé loai biéu dién cac bai viét bang mot khai niém hodc chu dé. Vi vay, sd
lugng bai viét dudi mot thé loai duoc xem nhu d6 biéu dién cta n6. Dé tranh chénh
léch véi thé loai 16n luan van chuan hoéa phép do niy bang cach chia né cho tong
clia cac biéu dién cua cac thé loai ma cac bai viét thudc vé. V&i tham chiéu dén

WCN trong hinh 3.2, ¢6 thé dugc viét nhu sau:

#article (Cy)
NR,(Cy) = ; : ;
#article (C,) + #article (C,) + #article (C3)
Cong thirc 3-1. Tinh dac trung NR1
Trong do:

#article(C,) 1a sb bai viét cta thé loai C,

#article(C,) 1a sb bai viét cua thé loai C,

#article(Cs) 1a sb bai viét cta thé loai Cs
3.2.1.2 Leftness;

P do leftness ctia mot thé loai (Ky hiéu 1a Leftness1) 1a d6 lién quan cta thé
loai va bai viét. Gia st c6 N bai viét trong thé loai C, do leftness cua thé loai C duge

tinh boi cong thirc sau:

N

Leftness,(C) = z

i=1

#categories(Ai) — pos(C)

#categories(Ai)

Cong thire 3-2. Tinh dac trung Leftness1

Trong do:
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#categories(Ai) 1a s6 cac thé loai ciia bai viét Ai
pos(C) 1 vi tri ctia thé loai C trong danh sach thé loai cua bai viét Al.

3.2.2 Cap category
3.2.2.1 NormalizedRepresentation (NRy)

Biéu dién chuan cua hai thé loai duoc tinh bang s6 bai viét chung cta hai thé

loai chia cho tong s6 luong cac bai viét cua tirng loai

#article (Cy,C,)

NR,(C, C,) =
2(C1, G2) #article (C,) + #article (C,)

Cong thire 3-3. Tinh dic trung NR,

Trong do:

#article (C1,C2) 1 sb cac bai viét giita C; va C,
#article(C,) 1a sb bai viét trong thé loai C,
#article(C,) 1a sb bai viét trong thé loai C,

3.2.2.2 Leftness,

bJ do leftness cta cap thé loai duoc tinh 1a gia tri leftness1 nhé nhét cta cac thé

loai thanh phan.

Leftness,(C;,C,) = Min(Leftness,(C,), Leftness,(C,))

Cong thirc 3-4. Tinh dac trung Leftness2
Trong do:

Do do Leftness; ciia mdt thé loai duoc tinh bé‘mg cong thuc 3-2.
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3.3 Phéan tich cu phap
Céc tén thé loai la cac cum danh tir. Phan tich cac thé tir loai (Part-of-Speech)
POS cua cum tir dé xac dinh tir loai ctia mdi tir trong tén. Tén thé loai c6 dang mot

trong hai mau sau: NounPhrase hoic NounPhrase(IN NounPhrase)+ trong do:

- Mau NounPhrase bao gdbm bit ky thé POS trong tap {NN, NNP, NNPS,
NNS, VBN, VBZ, VBD, VB, CD, DT, JJ, CC}.
- IN la dai dién cho tap {by, in, from, for, out, of, with, at, about}.

- Dau + ¢ nghia l1a c6 thé xuat hién lap lai nhiéu hon mot lan.

Vi du phan tich mau NounPhrase: cum danh tir ‘Guinea pig’ duoc chia nho ra

thanh céc tir don ‘guinea’ va ‘pig’. Roi cac tir don gop lai thanh cip ‘guinea pig’

Vi du phan tich mau NounPhrase (IN NounPhrase)+ : ‘Cats in art’ va ‘Films

about cats’ s€ dugc phan tich thanh cac cap: ‘cats films’, ‘cats art’ va ‘art films’.

3.4 Co sé ly thuyét kién thic lién quan

3.4.1 Thw vién libsvm

Libsvm 14 thu vién hd tro hiéu qua trong viéc phan 16p SVM va hoi quy. Thu vién
nay cd thé st dung dé phan 16p C-SVM, nu-SVM, hdi quy epsilon-SVM va hdi quy
nu-SVM. Thu vién nay c6 thé tai vé ¢ dia

chi http://www.csie.ntu.edu.tw/~cjlin/libsvm/

Dinh dang cua tap tin dir liéu huan luyén (train) va tap tin kiém tra (test) Ia:
<label><index1>:<valuel> <index2>:<value2>...

Trong do:

<label> la gia tri dich cua tap huan luyén. D6i véi hoi quy, nd 1a mot sb thuc bat ky

<index> 1a mot s6 nguyén bt dau tir 1


http://www.csie.ntu.edu.tw/%7Ecjlin/libsvm/
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<value> 1a mét sb thuc

C6 mot tap huan luyén don gian d6i voi viéc phan 1op trong géi nay: heart_scale.

G0 ‘svm-train heart_scale’ thi chwong trinh s& doc dir liéu huan luyén va xuat ra file
mé hinh heart_scale.model. sau d6 ta co thé gd ‘svm-predict heart_scale
heart_sacle.model output’ dé xem ti I& phan I6p trén tap huan luyén. File output

chura gia tri du doan cia mo hinh.

Mot s6 cong cu khac:

svm-scale: 1a mot cong cu dbi vai viée xac dinh file dix liéu vao.
Vi du:

> svm-scale -l -1 -u 1 -s range train

> train.scale

> svm-scale -r range test

> test.scale

Scale mdi dic trung cua dit lidu huan luyén 1a [-1,1].

svm-toy: 1a mét giao dién d6 hoa don gian thé hién dir liéu phan tach SVM trong
mat phang. Trong giao dién nay cé thé vé cac diém dix liéu, doc dir liéu tu file, tao
md hinh SVM, nhung chi 4p dung cho truong hop phan lop, khéng &p dung cho
treong hop hdi quy.

Str dung thu vién svm-train:
svm-train [cAc tiy chon] tap_tin_huan_luyén [kiéu_tap_tin]
cac tuy chon:
-s : kiéu cuia SVM (default 0)
0--C-SvC

1--nu-SVC
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2 -- one-class SVM

3 -- epsilon-SVR

4 -- nu-SVR
-t : kiéu cua ham kernel(default 2)

0 -- linear: u™*v

1 -- polynomial: (gamma*u'*v + coef0)"degree

2 -- radial basis function: exp(-gamma*|u-v|*2)

3 -- sigmoid: tanh(gamma*u'*v + coef0)
-d degree : bac cua ham kernel (default 3)
-g gamma : gia tri gamma trong kernel function (default 1/k)
-r coefO : gia tri coefO trong kernel function (default 0)
-c cost : tham s6 C caa C-SVC, epsilon-SVR, and nu-SVR (default 1)
-n nu : tham sé nu cua nu-SVC, one-class SVM, and nu-SVR (default 0.5)
-p epsilon : gia tri epsilon trong ham loss cua epsilon-SVR (default 0.1)
-m cachesize : kich thudc cache b nhé tinh theo MB (default 40)
-e epsilon : dung sai (tolerance) cua tiéu chuan thoat (default 0.001)
-h shrinking: c6 st dung shrinking(co lai) heuristics hay khéng, 0 or 1 (default 1)
-wi weight: tham s6 C cua 16p i téi trong s6 weight*C in C-SVC (default 1)
-v n: n-fold cross validation mode (chia phan kiém tra chéo)
Gia tri k trong tiy chon -g nghia 13 s6 thudc tinh trong dit liéu dau vao.
Tuy chon -v phan chia ngau nhién dix liéu thanh n phan
Vi du:

> svm-train -s 0 -c 1000 -t 2 -g 0.5 -e 0.00001 data_file
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Huén luyén phan 16p RBF kernel exp(-0.5|u-v|*2) va dung sai 12 0.00001
> svm-train -s 3 -p 0.1 -t 0 -c 10 data_file

Thuc hién héi quy SVM véi ham nhan u'v va C=10, epsilon = 0.1

> svm-train -s 0 -c 500 -g 0.1 -v 5 data_file

Thuc hién kiém tra chéo 5 phan trong phan 1p sir dung tham s6 C = 500 va gamma
=0.1

3.4.2 Thw vién ws4j

Thu vién wsdj c6 tén tiéng Anh day du 1a WordNet Similarity for Java. Thu
vién ndy cung cép Java API dé tinh cac do do WordNet, nhu 1a HSO, LCH, LESK,
WUP, RES, JCN, LIN. Pé sir dung thu vién nay, yéu cdu mdy tinh c6 cai dit JDK 6

trg 1én.
+ D¢ do Path Length (PATH):

Do do Path Length dugc Rada va cong su dé xuit nam 1989, do do nay su
dung d6 dai khoang cach ngan nhat giita hai khai niém trén do thi dé thé hién sy gan
nhau vé mit ngir nghia. Do dai khoang cach ngén nhat giira hai khai niém 13 s canh

gitra hai khai niém.

PATH(n1, n2) = 1/ path_length(n1, n2)

Cong thirc 3-5. Do do Path Length

Trong do:

- nl, n2 la hai khai niém can tinh toan

- path_length(n1, n2): khoang cach ngin nhat giita hai khai niém

+ Do do Leacock & Chodorow (LCH)


https://code.google.com/p/ws4j/
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Do do LeacockChodorow duge Leacock va Chodorow dé xuét nam 1998

chuan hoa do dai khoang cach giita hai node bang d6 sau cta do thi

LCH(n1, n2) = -log(path_length(n1, n2))/ ( 2 * depth)

Cong thirc 3-6. Do do Leacock & Chodorow

Trong do:

- nl, n2: 1a hai khai niém can tinh toan

- depth: 14 d6 dai 16n nhét trén d6 thi

- path_length(n1, n2): khoang cach ngan nhat gitta hai khai niém
+ Dy do WuPalmer (WUP)

Do do WUP dugc Wu va Palmer dé xuat nim 1994

WUP(n1, n2) = 2*depth(LCS)
/ path_length(n1, LCS) + path_length (n2, LCS) +
2*depth(LCS)

Cong thire 3-7. D¢ do WuPalmer

Trong do:
- n1, n2: 1a hai khai niém can tinh toan

- LCS: Khai niém thap nhat trong hé théng cip bac quan hé is-a hay
no la cha cua hai khai niém nl va n2
- depth(LCS): 1a 0 sau cua khai niém cha

+ Do do Resnik (RES)
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Do do Resnik duoc Resnik dé& xuit 1995. Do tuong ddéng ngit nghia Resnik
giita hai khai niém duoc xem nhu noi dung thong tin trong nit cha gan nhat ciia hai

khai niém.

RES(n1, n2) = IC(LCS(n1, n2))

Cong thirc 3-8. Py do Resnik
Trong do:

- n1, n2: la hai khai niém can tinh toan
- IC dugc tinh nhu cong thiee: 1C(n) = 1-(log(hypo(n)+1)/log(C)

- hypo(n) 1 sb cac khai niém c6 quan hé thuong ha vi (hyponym) véi

khai ni¢ém n va C 1a tong s6 cac khai niém co trén cay thé loai

+ P9 do JiangConrath (JCN)

Do do JCN duogc Jiang va Conrath dé xuat nam 1997:

JCN(n1, n2) =I1C(nl) + IC(n2) +2*IC(LCS(n1, n2))

Cong thirc 3-9. Do do JiangConrath
Trong do:

- n1, n2: 12 hai khai niém can tinh toan
- IC duoc tinh nhu cong thire: 1C(n) = 1-(log(hypo(n)+1)/log(C)
+ Do do Lin

Do do Lin dugc Lin dé xuit nim 1998:

LIN(n1, n2) = 2*IC(LCS(n1, n2) / (IC(n1) + IC(n2))

Cong thirc 3-10. D¢ do Lin
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Trong do:

- n1, n2: la hai khai niém can tinh toan

- IC duoc tinh nhu cong thiee: 1C(n) = 1-(log(hypo(n)+1)/log(C)

3.4.3 Do twong quan (correlation)

Do twong quan (correlation) do mdi lién hé twong ddi giira hai bién. Hé sb
tuong quan (correlation coefficient) cho biét @6 manh yéu ciia mdi quan hé tuyén
tinh gitra hai bién sb ngau nhién. Hé sb twong quan Pearson (ki hiéu r) 1a mot chi sd
thong ké dung dé do murc d6 tuong quan gitta hai bién sb. Hé sb twong quan giita 2
bién c6 thé duong hodc am. Hé sd twong quan dwong cho biét rang gid tri 2 bién
tang cung nhau con hé sé tuong quan am thi néu mot bién tang thi bién kia giam.
Heé s6 tuong quan r c¢6 gid trj tir -1 dén 1. Khi r < 0 c6 nghia 1a néu gié trj cua bién
nay ting thi gia tri ctia bién con lai giam. Nguoc lai, khi r > 0 ¢6 nghia 13 néu gié tri
clia bién nay tang thi gia tri cta bién kia ciing tang. Khi hé s twong quan bang 0
hay gan 0 c6 nghia 13 hai bién sd it c6 lién hé gi v6i nhau; nguoc lai néu hé sé bang

-1 hay 1 c6 nghia 13 hai bién s c6 méi lién hé tuyét doi.

Tinh hé sé nay theo cong thirc Pearson (Pearson's Correlation):

Goi x va y 1a hai bién
Budc 1: Tinh trung binh chax vay

Budc 2: Tinh do 1éch ctia mdi gié tri clia x véi trung binh cta x (ldy cac gia tri
cua x trur di trung binh cta x) va goi la "a", lam tuong tu nhu vay véi y va goi la
Ilbll

Bude 3: Tinh: a x b, a? va b? cho mdi gi4 tri

Budc 4: Tinh téng a x b, tbng a° v tdng b?
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Budc 5: Chia tdng cua a x b cho cin bac 2 cua [(sum &%) x (sum b%)]

H¢ s0 twong quan Pearson r ctia hai bién s0 x va y tu n mau, dugc tinh bang cong

thirc sau:
;= o1 (i — %) — (i —y)
Cong thirc 3-11. Hé s6 twong quan Pearson (r)
Trong do:

% 14 gid tri trung binh ctia bién s6 x

y 1a gia tri trung binh ctia bién sd y
b0 tuong quan dugc st dung duoc st dung dé tinh va so sanh do tuong quan cac do
do WordNet va két hop cac do do WordNet v6i cac dic trung rat trich tir tén thé

loai Wikipedia, dung dir li€u 1a céc tap dir li¢u chudn WS353 va TSA287. Khi thuc

hién tinh todn so sanh, luén van da su dung ham Pearson trong Excel.
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CHUONG 4. THUC NGHIEM

4.1 Moi trwong thuc nghiém
Céc qua trinh thuc nghiém cua luan van dugc thuc hién trén may tinh c4 nhan hé diéu

hanh Window, véi cac chi ti€t v€ phan cing va phan mém nhu sau:

Bang 4.1 Ciu hinh may tinh

STT | Thanh phan Théng s6 ky thuat

1 CPU Intel Core 15-3230M 2.60 GHz
2 RAM 4.00 GB

3 HDD 500 GB

4 0OS Windows 7 Ultimate 64-bit

Bang 4.2 Danh siach phan mém

STT | Tén phin mém TAc gid; ngudn

1 Eclipse https://eclipse.org

2 JDK 6 https://jdk6.java.net

3 Mysql http://www.mysql.com

4 MS Excel Microsoft Office

5 Phin mém R http://cran.r-project.org

6 Thu vién Libsvm 3.20 | http://www.csie.ntu.edu.tw/~cjlin/libsvm/

4.2 Dir ligu

Céc dic trung ngit nghia (Sematic Features) dugc danh gia bang cach st dung
d6 do twong quan ngit nghia. Luan vin thyc nghiém 2 tip dit liu chuan:
WordSimilarity-353 Test Collection [11] va Temporal Semantic Analysis [10]. Tap
dir liéu WordSimilarity c6 mirc danh gia lién quan cua con ngudi vé& 353 cip tir

vung. Tap dir liéu Temporal Semantic Analysis c6 287 cap tir voi mirc danh gié cua
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con ngudi. Dé tién cho viée st dung trong ludn vin, tén céc tap dir liéu viét tat

tuong tmg 1a WS353 va TSA287.

Tap dir liu WS353, chura tap hop cac mirc danh gia lién quan ctiia con nguoi
vé 353 cdp tir vung. Tap dit liéu nay c6 thé dugc dung dé huin luyén (train) hoic
kiém tra (test) cac thudt toan tinh d§ tuong déng ngtr nghia, vi du nhu 1a cac thuéat
toan danh gid do twong ddng cua cac tir vung trong ngdn ngit ty nhién. Tap dir lidu
WS353 duoc ghép tu 2 tap dir liéu con. Tap dau tién chira 153 cap tu cung voi do
danh gia twong tur trong 13 d6i twong. Tap th hai chtra 200 cip tir v6i cac do danh
gia tuong tu trong 16 doi tugng. Tap WS353 két hop hai tap con trén va mdi cip tir

vung c¢6 do danh gia tuong tu la trung binh cua cac do do tur cac tap con.
4.3 Thuc nghiém

Luan van stir dung cac phép do tir WikiRelate [14] lam co s& cho nghién ctru
va thuc hién thuc nghiém dé tai, cac do do tuong quan ngtr nghia trén WordNet

duoc diéu chinh 4p dung cho phu hop véi Wikipedia.

Céc dac trung ngilr nghia rat trich tr Wikipedia dugc thuc nghiém va danh gia
bang cach str dung cac d6 do WordNet Similarity théng qua thu vién WS4J. Sau dé
so sanh danh gia d6 tuong ddng bing may hoc vecto hd trg (Support Vector
Machine - SVM).

Mang thé loai Wikipedia (WCN) giéng nhu 13 mot mang ngir nghia gitta cac
tr twong ty nhu Wordnet. Mac du mang thé loai khong hoan toan dugc xem nhu 1a
mot cdu tric phin cap do van c6 cac thé loai khong co lién két dén cac thé loai khéc

tuy nhién sb luong nay 1a kha it.

Phuong phap tinh d6 twong dong giira cac khai niém trong mang ngit nghia
Wikipedia duoc kha nhiéu cac nghién ctru dua ra nhu Simone Paolo Ponzetto va
cong sy nam 2006 [14], Torsten Zesch va cdng sy nam 2007 [16]. C4c nghién ctru

nay tap trung vao viéc ap dung va cai tién mdt s6 do do pho bién vé tinh d tuong
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ddng tir trén tp ngir liéu Wordnet cho viée tinh do twong dong giita cac khai trén

mang ngir nghia Wikipedia.

Luén van st dung thu vién WS4J (WordNet Similarity for Java) tinh cac d6 do
lién quan gitra hai tir. Cac d6 do duogc chia thanh hai loai do do, nhém do do dua
vao khoadng cach gilta cac khai niém nhu do do Path Length (PL, nam 1989),
HirstStOnge, LeacockChodorow (LC, nam 1998), Lesk, WuPalmer (WP, niam
1994); va nhom cac do do dua vao ndi dung thong tin nhu d6 do Resnik (Res, nam
1995), JiangConrath (JC, nam 1997), Lin (Lin, nam 1998). Cac d6 do c6 gia tri tinh

toan gitra hai khai niém cang 16n thi d trong dong cang cao.

Pé tai dung thu vién WS4J dé tinh do do similarity ctia cic cdp tir trong cac
tap dir lieu WS353 va TSA287. Trong céac tap dit liéu, Vi mdi cdp tir luan vin tinh
cac do do trong ddng WordNet Similarity bang cach sir dung thu vién WS4J. Gom
cac do do: HirstStOnge, LeacockChodorow, Lesk, WuPalmer, Resnik,
JiangConrath, Lin, Path Length.

Minh hoa doan code tinh d§ do HirstStOnge (HSO) str dung thu vién WS4J

double HirstStOnge relatedness(String wordl, String word2){
ILexicalDatabase db = new NictWordNet();
HirstStOnge hso = new HirstStOnge(db);
double hso r = hso.calcRelatednessOfWords(wordl, word2);
return hso_r;

Theo gi6i chuyén gia vé linh vuc twong quan ngit nghia, chung ta danh gia
bang cach tinh hé sb tuong quan Pearson giita cac gia tri o do voi danh gia cta con
nguodi. Luan van 4p dung tinh d twong quan voi cac danh gia cia cac dir liéu do do
WordNet duoc trinh bay & phan trén. Luan vin st dung hé sb twong quan Pearson
dé so sanh trén cac tap dir liéu chuan: WS353, TSA287.
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Sau khi duogc céc gia tri d§ do cua cac cdp tu trong tap dir li€u, tinh hé¢ so

twong quan r cho cac d§ do cho tung tap dir li¢u.

4
A

File Edit Format View Help

=N RO (=™

museum;theater;?ilg
observation; architecture;4. 38
space;world;6.53

4

preservation;world; 6.19
admission:;ticket;7.69

shower; thunderstorm; 6. 31
shower:; flood; 6. 03
weather;forecast; 8. 34
disaster;area;6.25

governor;office; 6. 34
architecture; century;3.78

Ln 353, Col 26

Hinh 4.1 Dir liéu WS353

A B C D E F G H 1] ] L M
1 pairword WS353]| Hirst | Leacock| Lesk WuPalmedResnik Jiang | Lin |Path bado r{W5353)
2 |love-sex 6.77) 0| 154 0 0.29 0| 006] 0] 02 Hirst 0.278
3 |tiger-cat 735 0] 129 0O 0.58| 1.82| 0.06| 02| 0.1 Leacock 0.219
4 'hook-paper 746 5/ 139] 0O 035 061 008 01| 0.1 |Lesk 0.272
5 computer-keyboard 762 4 23 7 0.84| 437| 008 04| 03 WuPalmer 0221
b |computer-internet 758 5| 161 0O 0.67| 345 008 03] 01 Resnik 0.325
7 plane-car 577 5| 149 3 0.69| 553 026 07| 0.1 |liang 0.217
& train-car 631 3| 161 0 07| 546| 023 07/ 01| [Lin 0.255
9 telephone-communication | 7.5 0| 105 0 0.24 0| 007 0] 01 Path 0.248
10 television-radio 6.77) 5| 259 2 0.91) 827 0.57| 09] 03
11 media-radio 7421 0 0 0 0 0 0| 0| 0 Tinhdé tuong dong Pearson (6 M2)
12 drug-abuse 685 0/ 125 O 0.29 0| 006 0| 01| =PEARSON(5B$2:5B4353,052:C5353)
13 bread-butter 6.19] 5 23] 2 15| 697 0.19] 0.7] 03
14 | cucumber-potato 592 3] 086 0O 011} 061 0] 0] 01
15 doctor-nurse 7l 4 23] 0 0.88| 6.89| 026 08| 03
16 | professor-doctor 662 0 174 0 077 61| 029| 08] 0.1
17 student-professor 6.81| 0/ 161 0 07| 19| 008 02| 01
18 'smart-student 462 0] 086 0 0.2 0 0 0] 01
19 'smart-stupid 581 0/ 08| 0 0.2 0 0 0] 01
20 company-stock 7.08) 0] 139 0 0.38| 0.78| 007 01] 01
21 stock-market 808 0| 172 0 0.38) 0.78) 0.06| 0.1 0.2
H 4 » W] ws_corelation2 Sheett ./ ¥J 1K bl

Hinh 4.2 Cac do do WordNet trén dir liéu WS353
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File Edit Format View Help

ber1lin,germany,4

funeral ,death,4. 714285714
albert,einstein,d4. 2660606067
gulf,shore,3. 857142857

ecuador ,argentina, 3. 266666667
britain,france,3. 714285714
sports,score, 3. B6b66GEGT
socialism,capitalism,3. 785714286
treaty,peace,4.166666667
exchange,market ,4. 266666667
marriage,anniversary,4.333333333

F

Ln 287, Col 33

Hinh 4.3 Dir liéu TSA287

A B C D E F G H|l]| ! L M
1 pairword TSA287 |Hirst |Leacock|Lesk |WuPalme|Resnik (liang |Lin (Path Dé do r(TSA287)
2 |episcopal-russia 2.75 0 0 0 0 0 0 0 0 Hirst 0.298
3 water-shortage 2.714286 0] 129 0 0.17 0] 0.06) 0f 0.09 Leacock 0.337
4 horse-wedding 2.266667) O 0.6 0 0.16 0| 0.06 0| 0.05 Lesk 0.245
5 plays-losses 3.2 0 0 0 0 0 0 0 0 WuPalmer 0.407
6 classics-advertiser 2.25 0| 074 0 0.18 0| 0.04 0| 0.05 Resnik 0.355
7 latin-credit 2.0625 0 1.49 0 0.5 3.07) 0.08] 0.3 011 Jiang 0.266
8 ship-ballots 2.3125 0 0 0 0 0 0 0 0 Lin 0.305
9 'mistake-error 4352941 16| 3.69] 13 1| 772 128 1 1|  |Path 0.36
10 disease-plague 4117647 4] 2.08 0 0.85| 6.85 0 0 0.2
11 sake-shade 2.529412 0 139 0 047| 24| 0.09| 03| 0.1 Tinh d& twong déng Pearson (& M2)
12 saints-observatory 1.9375 0 0 0 0 0 0 0 0 =PEARSON($BS2:5B5288,C52:C5288)
13 treaty-wheat 1.8125 0 0.74 0 0.1 0] 0.05| 0f 0.05
14 texas-death 1.533333) 0] 149 0 0.2 0| 0.06] 0| 0.11
15 republicans-challenge 2.3125 0 0 0 0 0 0 0 0
16 body-peaceful 2058824 0 0 0 0 0 o 0 0
17 admiralty-intensity 2647058 0 1.05 0 0.32| 0.78 0] 0f 0.07
18 body-improving 2117647 0 0 0 0 0 0 0 0
19 heroin-marijuana 3.375 2l 0.98 0 012 0.61 0] 0] 0.07
20 scottish-commuters 2.6875 0 0 0 0 0 0 0 0
21 apollo-myth 26/ 0 129 0 017 0 0| 0] 0.09
22 film-cautious 2,125 0 1.49 0 0.46| 0.78| 0.06| 0.1] 0.11
H 4 M| tsa_corelation2 /%] 14

a1

Hinh 4.4 Cac dp do WordNet trén dir liéu TSA287
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D¢ thuan tién cho viéc so sanh, dir li¢u tong hop dd twong dong Pearson cua cac do

do Wordnet ¢ hinh 4.2 va 4.4 dugc trinh bay ¢ bang 4.1 bén dudi.

Bang 4.3 Sy twong quan cac d¢ do Wordnet similarity

Po do r(Ws353) r(TSA287)
HirstStOnge 0.278 0.298
LeacockChodorow | 9219 0.337
Lesk 0.272 0.245
WuPalmer 0.221 0.407
Resnik 0.325 0.355
JiangConrath 0.217 0.266
Lin 0.255 0.305
Path 0.248 0.36

Trong bang 4.3 trinh bay cac do do twong tu tr WordNet trén hai tap dir li€u 1a
WS353 va TSA287. D6 twong dong cao nhat trong mdi tip dit lidu dugc in dam.

Ludn van st dung ngoén nglr Java, JDK6. Phan tich cdc tap tin dir lidu
Wikipedia dang XML, chi 1iy tén bai viét va danh sach cac thé loai ctia bai viét do.
Dir liéu tén bai viét va danh sach tén thé loai dugc luu vao co so dit liéu MySql dé

thyc hién tinh cac dac trung Wikipedia.

Pé tai sir dung dir liéu Wiki dump ban ngdén ngit tiéng Anh thoi gian
20141106. Hién tai dé tai chi sir dung 10 tap tin trén tong s6 27 tap tin ‘enwiki-
20141106-pages-articles.xml’. Sau khi phan tich cac trang XML dé lay tiéu dé
bai viét va tén thé loai, dir liéu nay dugc luu vao co so dir liéu MySql véi hon
500.000 mau tin. Trong d6, dit liéu c6 hon 360.000 tiéu dé bai viét va hon
190.000 tén thé loai.
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<’ Showing rows 0 - 29 (~5[J2.8981 fotal, Query took 0.0006 sec)

SELECT
FROM *article_with_cat’

LIMIT & , 38
Profiling [ Edit ] [ Explain SQL ][ Create PHP Code | [ Refresh ]
Show: |30 row(s) starting from record # 30 e Page number: | 1 v
in| horizontal v | mode and repeat headers after 100 cells
Sort by key: | None M
+ Options
¢ T » id article_id article_title cat_name
2 X 1 6239596  Anarchism Anti-capitalism
2 X 2 6239596 Anarchism Far-left politics
‘}' X 3 632683834 Albedo Radiation
2 X 4 17369702 A ISO basic Latin letters
2 X 5 17369702 A Vowel letters
X 6 7852030 Alabama Southern United States
P2 X T 3022076 Achilles People of the Trojan War
S X 8 3022076 Achilles Thessalians in the Trojan War
S X 9 346148 Abraham Lincoln Hall of Fame for Great Americans inductees
2 X 10 BB47562 Aristotle Zoologists
2 ¥ 11 625686474 An American in Paris 1928 compositions

yadmin/sql.php?db=rmywikiBitoken=632357318h1 b0bf32086b55e674a371 b&ttable=article_with_cat&pos=( IC aDoUt Paris

N 4 2

Hinh 4.5 Dir li¢u tiéu dé bai viet cung tén the loai
Dudi day la cac doan ma thyc hi¢n rat trich dac trung tur dit li¢u tiéu dé bai

viét va tén thé loai Wikipedia.
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% Java - wikifsrc/core/WikiFeatures.java - Eclipse

Lo
L

[# Package..

= G:D - 125
a [ wiki B
4 B sic

» [ (default package) 1

4 [ core 1

> [ ArCalink.java I

> 1J] DbConnection java "

» [J] Employeejava

3 m Main,java 1

> ) readXMLjava 1

3 m SAXParserArCaLink,java '

3 SAXParserbxample.java "

> ] Testsjava

» 1J] WikiFeatures java 141

> 1) WikiXML2SQL.java 142

4 [ demo %13

3 m Main,java -

> [J] Uljava 146

y _’E utilities 147

> R wsdj 148

> B JRE System Library [jre7] N

> =, Referenced Libraries
> [ images

s (= lib 153

[E| dataset_mc.bt 154

[E| dataset_rg.tct 155
[ dataset_tsa.oxt
[E] dataset_ws.txt
[E] dataset_wsl.bt
2 dataset_ws2.txt

\Z] train_me_nrl-leftness] train

2| train_nrl-leftness] ra.train

File Edit Source Refactor Mavigate Search Project Run  Window Help
v ERRNE R R A=Al IRl i [N SR A AR A CR R

= 8 | ) WikiFeaturesjava i3

public double NR1(String catName){

-

List<String> listOfArticle = listOfArticle(catName);

int numerator = listOfArticle.size();
int denominator = @;

Set<Strings setOfCategory = new HashSet<String:();

List<String> ListOfCategory;
for(String articleName : listOfArticle){
ListOfCategory = listOfCategory(artic
for(String ca : ListOfCategory){
set0fCategory.add(ca);
}
1

for(String calame : setOfCategory){
denominator += numOfArticle(calame);

return (double)numerator/denominator;

}

public double leftness1(String catName){
List<String> loa = listOfArticle(catlame)
double result = @.0;
for{int i=8;icloa.size(); i++){
int a = numOfCategory(loa.get(i));

int b = listOfCategory(loa.get(i)).index0f(catlame)+1;

int denominator = numOfCategory(loa.g
result += (double)(a-b)/denominator;

return result;

}

public double NR2(String catNamel, String cat

double nr2 = (double)btw2cat(catNamel, catlame2)/(numOfArticle(catNamel)+numOfArticle

return nr2;

}

public double leftness2(String catNamel, String catName2){

double lncatl = leftnessl(catNamel);
double lncat2 = leftnessl(catName2);

{1}

Writable Smart Insert

leName) ;

3

et(i));

Name2){

165:5

Lo |l @ s
Quick Access %‘|7§‘§Debug

= 0

s

L= o e O

o

m

Hinh 4.6 Phwong thirc tinh cac dac trung tir Wikipedia

Céc d6 do WordNet duogc hop nhat lai bang cach thuc hién hdi quy sir dung

giai thuat may hoc vector hd trg (Support Vector Machine - SVM) dé udc tinh mirc

do phu thudc theo danh gia con nguoi trén nhiéu d6 do modi lién quan. Dir liéu huén

luyén va kiém tra 13 tit ca cac do do WordNet trong bang 4-1. Sau d6 thém cac dic

trung nglr nghia vao cac do do WordNet va lap lai qua trinh huin luyén. Luéan van

sit dung mo6 hinh ham nhan phi tuyén (Radial Basis Function - RBF), kiém tra

chéo 5 phén trén tap dir liéu huén luyén. Luan van st dung thu vién Libsvm, cU

phép huan luyén 14 svm-train —s 3 -t 2 —v 5.
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5[ 1d 5 = | README - WordPad
B~ Home View

PR o
d.{ \_{ X Ruler
i Status bar
Zoom Zoom 100
in out %

Zoom Show or hide

;]7 Word wrap ~

3‘} Measurement units =

Usage: svm-train [options] training set file [model file]
options:
-2 gvm_type : set type of SVM (default 0)

0 -- C-5VC (multi-class classification)
1 —- nu-5VC (multi-class classification)
2 -- one-class 5VM
3 —— epsilon-5VR (regression)
4 —- nu-5VR (regression)
-t kernel type : set type of kernel function (default 2)
0 -- linear: u'*v
1 —- polynomial: (gamma*u'*v + coefl)“degree
2 -- radial basisz function: exp(-gamma*|u-v|*2)
3 —- sigmoid: tanh(gamma*u'*v + coefl)
4 —- precomputed kernel (kernel values in

training set file)

-d degree : set degree in kernel function (default 3)

-g gamma : set gamma in kernel function (default lfnum_featu:res]
-r coef0 : set coefl in kernel function (default Q)

-¢ co3t  3et the parameter C of C-5VC, epsilon-S5SVR, and nu-5VR
(default 1)

-n nu : set the parameter nu of nu-5VC, one-class 5VM, and nu-
SVR (default 0.5)

-p epsilon ! set the epsilon in losa function of epsilon-SVR
(default 0.1)

-m cachesize : zet cache memory size in MB (default 100)

-e epsilon : set tolerance of termination criterion (default
0.001)

-h shrinking : whether to use the shrinking heuristicas, 0 or 1
(default 1)

-b probability estimates : whether to train a 5VC or 5VR model
for probability eatimates, 0 or 1 (default 0)

-wi weight : set the parameter C of class i to weight*C, for C-
SVC (default 1)

-v n: n-Iold cross validation mode

-gq : quiet mode (no outputs)

[o ] & el

m

Hinh 4.7 St dung thw vién Libsvm
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p

Bl C:\Windows\system32\cmd.exe = @

E:“1libsuen—3_20%windows *sun—train.exe —s 3 -t 2 —v § E:tcodejavaswikistrain_wordn
et_tza.train
a3
optimization finished, #iter = 186
B.842247
= —-185.69162%. rho = —-3.782736
284, nBSU = 189

optimization finished, #Hiter = 166
nu = B.823678
] -18%.95%2557, rho = —-3.743835
19°7. nBSU = 182

optimization finiszhed, H#iter = 193
nu = B.8613088
= —3.572544

ohj -118.277288. rho
nsU 284, nBEU = 198
Ead

optimization finished, #iter = 225
nu = B_.862922
] -113.888834, rho = -3.687895
286, nBSU = 191

optimization finished, Hiter = 182
nu = B.848885
] -168.285134, vho = -3.718493
284, nBSU = 185
UJalidation Mean squared error = B.582241
Ualidation Sguared correlation coefficient = B.1335%6

m |

E:~1libsvm—3.28%windows > X

Hinh 4.8 Huén luyén dir liéu sit dung ham nhan RBF Kiém tra chéo 5 phan
Trong hinh 4.5 trinh bay qué trinh huan luyén tap di liéu cac do do WordNet trén
dir liéu TSA287 sir dung ham nhan RBF kiém tra chéo 5 phan. Két qua dugc binh
phuong d6 twong quan 1a 0.13356, nén d6 tuwong quan r = v/0.13356 ~ 0.3655.

Céc sb liéu do tuong quan cua cac do do dugc trinh bay ¢ bang 5.1.

4.4 M6 hinh mé réng truy van

Tim kiém thong tin trén web 13 nhu cau khong thé thiéu trén thé giéi ciing nhu
¢ Viét Nam. Tuy nhién, voi tdc do internet phat trién nhanh chéng va manh mé tao
ra mot kho tang dir liéu d6 so, di d6i v6i sy phat trién nay thi nd ciing giy ra nhiéu
kho khin trong viéc tim kiém va chon loc thong tin can thiét. Nguoi dung cAn mot
cong cu dé tim kiém nhimg thong tin mot cach hiéu qua nhat. Trong cac hé thong
tim kiém, da phém 1a tim theo tir khoa, cum tir khoa. Diéu nay din dén két qua tim
kiém liét ké rat nhiéu tai liéu nhung chwa gan sat v6i yéu cau ctia ngudi dung, chua

dap img mong muodn cua nguoi dung. Vi vay, rat can c¢o6 ng dung xu ly tim kiém
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cho két qua cai tién hon. Lu4n vin xdy dung mé phong hé théng mé rong truy van
sit dung nhitng dic trung ngit nghia dugc khai thac hé thong tén thé loai cia
Wikipedia.

Dé chuén bj dit liéu cho md hinh mé rong truy van, luan van st dung cac dit
liu bai bao wikipedia dugc luu voi dinh dang XML. Tién hanh phan tich dir liéu tir
cac tap tin XML dé 13y tiéu dé bai viét va danh sach cac thé loai ma bai viét thudc
vé. Luu cac tiéu dé bai viét va danh sach category twong mg vao co s& dir lidu dé

thuan tién cho viéc truy xuat tinh toan.

Vi du minh hoa phan tich tap tin bai viét XML, chi lay thong tin tiéu dé bai

viét va danh sach cac tén thé loai ma bai bao thudc vé:

= Java- wiki/src/core/WikiXML25QL java - Eclipse

[E=E RS

File Edit Source Refactor Mavigate Search Project Run  Window Help
ML SINE0 A S e M i e Quek access || 5 | (ETTRGE) #¢ Debus
% Package Ex.. 1 = B8 WikiXML25QL java &2 = 8 VE'
= G:D - class MyHandler extends DefaultHandler { - 0
= wiki o private List<ArCalink> arcalinks = new Arraylist<ArCalink>(); BL
4= :‘" ! private ArCalink arcalink = nullj; @
a B src private String text = null; =2

> iH (default package) @override

a 3} core public void startElement(String uri, String localName, String ghame, ‘a
. [1] ArCalinkjava Attributes attributes) throws SAXException { -
£ -
> 41 DhCnnnec.tlnn.Java c switch (quame) { —
> [I] Employeejava case "page": =
> [ Main java arcalink = new ArCalink(); @

+ 1) readXML java
> 4F] SAXParserArCalink.java
. [J] SAXParserExample.java
> M Testsjava
- [J] WikiFeatures java
» L] WikiXML25QL java

4 i demo

break;
}
@override

public void endElement(String uri, String locallame, String gName)
throws SAXException {

switch (gName) {
L case "page”: {
g Dé UMIaln.Java arcalinks.add{arcalink);
> -Java break;
> 48 utilities
> o wsdj case "title": {

- m JRE System Library [jre7]
- = Referenced Libraries
> [= images

arcalink.setA title(text);
break;

case "id": {

arcalink.setA_id(Long.parselong(text));
break;

> (= lib

|2 dataset_me.bd

5] dataset_rg.tt

[ dataset_tsa.bet

D dataset_ws.bd

[E] dataset_wsl.bet

5| dataset_ws2.txt

=] train_me_nrl-leftnessl train

7 train_nrl-leftnes<] rotrain -
4 I 3 “ 1

m

case "text": {
String[] m = text.split{"\\[\\[Category:");
for (int i = 1; 1 < m.length; i++) {
System.out.println(m[i] + "\n");
arcalink.addCategory(m[i].substring(@, m[i].index0f("]"))
Lreplace(™|”, ™ ").replace("*", "").trim());

Writable Smart Insert 79:1

Hinh 4.9 Xir 1y phan tich ldy tiéu dé bai viét va tén thé loai tir tip tin XML
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No6i dung mot tap tin XML mau:
<xml>

<page>
<title>Anarchism</title>
<ns>0</ns>
<id>12</id>
<revision>
<i1d>605992325</id>
<parentid>605973323</parentid>
<timestamp>2014-04-27T06:00:47Z</timestamp>
<contributor>
<username>BG19bot</username>
<id>14508071</id>
</contributor>
<minor />
<comment>[[WP:CHECKWIKI]] error fix for #61. Punctuation
goes before References. Do [[Wikipedia:GENFIXES|general fixes]] if

a problem exists. - using [[Project:AWB]JAWB]] (10084)</comment>
<text xml:space="preserve">{{Redirect]Anarchist]|the

fictional character]Anarchist (comics)}}

{{Redirect]Anarchists}}

{{Use British English|date=January 2014}}

{{pp-move-indef}}

{{Anarchism sidebar}}

""fAnarchism™"" IS a ... .

{{Anarchism}}

{{Philosophy topics}}

{{Political culture}}

{{Political ideologies}}

{{Social and political philosophy}}

{{Aspects of Capitalism}}

{{Good article}}

[[Category:Anarchism] 1]

[[Category:Political culture]]

[[Category:Political ideologies]]

[[Category:Social theories]]

[[Category:Anti-fascism]]

[[Category:Anti-capitalism]]

[[Category:Far-left politics]]

{{Link FA]eo}}

{{Link FA]id}}</text>
<shal>2dde9i4r47ubvkolimjyreclffbchr2</shal>
<model>wikitext</model>
<format>text/x-wiki</format>

</revision>
</page>..
</xml>
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Qua trinh mo rong truy van:

Dac trung

ngir nghia Wikipedia

¥

B0 xir ly

Dir liéu nhap ] Dir li€u xuat

N £ mé rong truy van .
Tir khoa truy van ong triy Truy van
str dung cac dac

dang cum danh tir - Dang cum danh tir

trung Wikipedia
g Wikipedi - Pa dwgc mé rong,

¢6 dang truy van hoan

chinh

Hinh 4.10 Mé hinh hé théng mé réng truy vin tim kiém véi dong co tim kiém

Qua trinh mo rong truy van dugc thuc hién theo cac budc sau:

Budc 1: Phan tich cu truy van thanh cac tir chinh, loai bé cac tir dimg (stop

words) bang cach sir dung thu vién ‘opennlp’ dé gan nhan tir loai - POS tagging.

Budc 2: Tim cac tir nay thudc cac tén thé loai hay tiéu dé bai viét ndo, két qua

budc nay cho ra danh sach cac tén thé loai.

Budc 3: Tinh céc dac trung cho cac tén thé loai do, sau d6 chon cac tén thé

loai ¢6 gia trj tot nhat.
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Budc 4: Sir dung POS taging céc tén thé loai c6 do twong ddng cao, ldy duoc
céc tir c6 do twong dong cao véi cac tir clia truy van. Két qua cho ra danh sach cac

tor méi tim dugc vao danh sach cac tir ctia truy van ban dau.

Giao dién mé phong tmg dung mé rong truy van tim kiém cho phép nhép va
truy van vao 6 ‘Input query’, sau khi nhan nit ‘Expand’ thi truy van di dugc mo

rong sé& hién thi & 6 ‘Expanded query’.

r@ Expanding Query E =] @
DEMO EXPANDING QUERY

Input query : |

Expanded query :

& Expand i@ Clear X Exit

Houyen Thi Hong My - 135CT11 - HUTECH

Hinh 4.11 Giao di¢n mé phéng rng dung mé réng truy vin

str dung cac dac trung rat trich tir Wikipedia

4.5 Xir ly dir liéu lon caa Wikipedia

Trong pham vi gidi han vé thoi gian, phan cimg may tinh chua manh va viéc
xi Iy dir liéu 16n, luan vin chwa thuc nghiém duoc trén dir liu day du cua
Wikipedia. Tuy nhién, tac gia da tim hiéu va xt 1y budc dau cho viéc xu Iy dit lidu
I6n - dir liéu day du cua Wikipedia. Cu thé 1a da tai vé céc tap tin dir liéu cua

Wikipedia dudi dang sgl va thuc hién dump sql va co so dir liéu MySQL.
Tai vé dit liéu Wikipedia cap nhat ngay 06 thang 11 nam 2014:

http://dumps.wikimedia.org/enwiki/20141106/
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> enwiki-20141106-page.sgl.gz 1.1 GB

> enwiki-20141106-category.sql.gz 27.2 MB

> enwiki-20141106-categorylinks.sql.gz 1.4 GB

Sau khi tai v&, giai nén va thuc hién dump sql (vi dit liéu 16n khong thé import

truc tiép vao co sé dit lidu) c6 duoc két qua dir liéu nhu sau:

Table ~ Action Records *
page l ~26,919, 905
categorylinks
category

J table(s) Sum ~72,825,473

= i X
c [ X ~43,806,297
c i X

~2,088,271

Type
InnoDB
InnoDB
InnoDB

InncDB

Collation Size
binary 6.2 GiB
binary 15.5 GiB
binary 310.2 MiB

latin1_swedish_ci 22.0 GiB

Hinh 4.12 Dit liéu Wikipedia 20141106

Dung Iugng cua ba bang ‘page’, ‘categorylinks’ va ‘category’ trong co s¢ dit

licu MySQL chiém khoang 22 GB. Vi dit liéu nay, chuong trinh phén tich va tinh

toan viét bang ngdn ngir Java khdng thyc thi dugc, 18i timeout vi dit liéu qué Ion.

Giai phap dau tién la giam bét sé lugng category khéng can thiét — 1a cac thé

loai quan tri caa Wikipedia (administrative category), bang cach thong ké sé page

cua category va chon ngudng gidi han.
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Nguwérng |56 lwgng e . -
> Dir ligu wikipedia dump - 20141106
(56 page) | category i
e o $4 lwon
1| 1889485 ¢ ng
catego
2| 1220170 - gory
3| 1319456
4| 1398355
5| 1461296 | . +
2000000 = o i
6| 1515@91
7| 1558399
8| 1595701 -
a| 1623488 8 1500000
18| 1658447
20| 1823874 s
E L 4
3@ 1894596 5 1000000
4a| 1933762
S@| 1958628
68| 1976lle 500000
78| 1989344
8@ 1999426
ga| 2087484
o T T T T T T 1
108| 2813947 0 50 100 150 200 250 300 350
J68| 2044853
Num of page
38| 2054457

Hinh 4.13 Théng ké dé gi6i han dir li¢u
Sau khi chon ngudng sb trang, viéc tiép theo 1a xtr Iy chon nhitng thé loai c6
chtra bai viét va loai bo nhiing thé loai khac. Cach nay co6 thé giam nhiéu sb luong
can xt ly. Huéng xtr 1y tiép theo 1a dung cac cong nghé xir Iy dir lidu 16n dé xir 1y
va tinh toan truy xuét dit liéu. Pinh huéng c6 thé dung cong nghé Hadoop va Map-

Reduce dé giam thoi gian xir y.
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CHUONG 5. PANH GIA

5.1 Panh gia két qua thuc nghiém

Pé so sanh danh gia do twong quan cua cic dic trung v4i danh gia cia con
nguoi, trén cac tap dir ligu WS353 va TSA287, luan van tinh cac do tuwong quan.
Dau tién 1a chi tinh voi d6 lién quan chuan 1a cac do do WordNet, sau d6 thém céc

dac trung nglr nghia vao va tinh d¢ twong quan.

Bang 5.1 Dg twong quan cia cac dac trung véi danh gia cia con nguoi

Do do WS353 TSA287
WN 0.2806 0.3655
WN + NR1 0.2776 0.3596
WN + Leftnessl 0.2767 0.3672
WN + NR2 0.2791 0.3667
WN + Leftness2 0.2779 0.3673

Dit liéu trong bang 5.1 trinh bay cac hé sd twong quan cua cac dic trung ngit nghia
v6i cac gia tri danh gia cua con ngudi. Két qua thuc hién cao nhit 1 0.3673 khi két
hop cac do do WordNet véi dic trung leftness2, két qua ndy 16n hon so véi khi chi
st dung cac do0 do WordNet mac du chua su chénh 1énh chua nhiéu ; dit liéu nay cé
y nghia théng ké, dugc kiém dinh t hai dudi (2 tailed t-test) voi do tin cay
95% (murc y nghia a = 0.05).

5.2 Panh gia chung

V6i cach tiép can ciia luan van 13 phan tich thong tin phan cip va ngir nghia
cua hé théng thé loai Wikipedia gém cac tén thé loai va tiéu dé bai viét, nén viéc xir
Iy toan bo ndi dung bai viét 1a khong can thiét. Piéu nay lam cho qua trinh xir Iy

nhanh va hi¢u qua, it ton chi phi hon so v&i cac cong trinh nghién clru phai xu ly
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toan bo nodi dung thong tin bai viét hoic ndi dung cac infobox trong trang

Wikipedia.

Céc dic trung ngit nghia rdt trich hé thong tén thé loai Wikipedia cé thé dugc
st dung trong cc thuat toan hoc may c6 giam sat dé rut trich thong tin tir co so tri

thirc ban cau tric nhu Wikipedia.
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CHUONG 6. KET LUAN VA HUONG PHAT TRIEN

Tir chuong 1 dén chuong 5, ludn van d3 trinh bay toan bo nghién ciru cia dé
tai vé rat trich tri thirc ngir nghia tir tén loai Wikipedi va ap dung vao tmg dung mé
rong truy van. Cac chuong dau 1an lugt cung cip co so 1y thuyét lam co s cho toan
bd cac phuong phap phan tich rat trich tri thirc ngir nghia tir hé théng phan cap thé
loai Wikipedia dugc trinh bay & cac chuong tiép theo. Cac chuong ké tiép dé xuat
mo hinh, phuong phdp cling nhu nhiing gidi thuat xur 1y phu hop dua trén co sé 1y
thuyét da duoc trinh bay & cac chuong trude. Nhitng ndi dung duoc trinh bay & cac
chuong di bam sat muc tiéu dé ra. Diéu ndy ciing thé hién théng qua nhirng két qua
dat duoc vé mat Iy thuyét va thuc tién cta luan van. Cac két qua nghién ctru cua
luan vin da gép phan xac dinh nhitng van dé can nghién ctru, phat trién trong thoi

gian toi.

6.1 Két luan

Luan van nay da ké thira va cai tién phuong phap dé trich xuat thong tin hitu
ich tir Wikipedia, st dung tinh nang ngit nghia duoc lay tir hé théng tén thé loai cia
Wikipedia. Phuong phap nay cho két qua kha quan. Céac dic trung ngit nghia iy

dugc tir phuwong phap ndy ¢6 mdi twong quan tt voi danh gia ciua con nguoi.

Tu viéc khao sat, phan tich cAu tric thé loai va tai lidu luu trix trong
Wikipedia, luén van da thyc hién phuong phap khai thac rut trich cac dac trung nglr
nghia tir tén thé loai. Phat trién trén co s¢ ké thira mot phwong phép rat trich ngir
nghia tir tén thé loai, dua trén ngudn dir lidu tén thé loai sin c6 cua Wikipedia. Két
qua thyc nghiém, danh gia cho thdy phuong phap dé xuit 1a kha quan, c6 ¥ nghia

thuc tién.

Pong gop cua luan van 1a xac dinh d6 twong quan giitra cic bai viét trén

Wikipedia bflng cach &p dung cac d§ do khac nhau dya trén WordNet. Luan van
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cling thuc hién tng dung md phong viéc st dung cic dac trung rut trich tu

Wikipedia bang (mg dung mé rong truy van.

Két qua khoa hoc cta luédn van la ludn van da ap dung mot hudng tiép can két
hop gitra WordNet va dic trung wikipedia dé danh gia do twong dong giita cac khai

niém.

6.2 Huéng phat trién
Trong khoang thoi gian gidi han, luan van da thuc hién dugc cac bai toan dat

ra. Tuy nhié€n, mét s6 van dé€ can dugc nghién ctru trong giai doan ti€p theo:

- Cai tién cong thire tinh dic trung Wikipedia dé truy xut cac tir twong dong
¢0 do chinh xac cao hon.

- Téi wu cac thuat giai, dé xu 1y dit liéu 16n trong qua trinh thyc nghiém va
danh gia.

- Hiéu chinh mét s6 budc tién xir 1y dé co thé ap dung cho tiéng Viét hodc
ngdén ngtt khac. Cu thé nhu 1a viéc phan doan tir va gan nhan tu loai cho

truy van tiéng Viét.

Nhin chung, cac vin dé trén 1a tap hop nhimng bai toan khéng qua phirc tap
nhung cin dugc xem xét va nghién ciru trong tuwong lai, dé ¢ thé hd trg cho viée rit
trich thong tin ngit nghia tiéng Viét tir Wikipedia va xay dung mot hé thong truy

xuat thong tin hudng ngit nghia cho tiéng Viét.
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PHU LUC

Phu luc A. Tém lwgce vé Wikipedia
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WIKIPEDIA

Béach khoa toan thu mé

Wikipedia la mot bach khoa toan thu ma, la thanh qua cong tac cua chinh nhitng
ngudi doc tir khip noi trén thé gisi. Trang mang nay tat ca moi nguoi déu co thé
stra d6i & bat cir trang nao bang cach bim vao cac lién két “stra d6i” c6 & hau hét
cac trang, ngoai trir nhirng trang bi khéa.

Wikipedia chinh thuc bat ddu vao ngay 15 thang 1 nim 2001 nhod hai ngudi sang
lap Jimmy Wales va Larry Sanger, chi c6 phién ban tiéng Anh. Chi hon ba nim sau,
vao thang 3 nam 2004, d c6 6.000 ngudi dong gop tich cuc cho 600.000 bai viét
v6i 50 tht tiéng. Cho dén hom nay dd c6 hon 4.300.000 bai viét ¢ riéng phién
ban tiéng Anh, hon 30.000.000 bai viét & tit ca phién ban ngén ngit. Mdi ngay hang
tram nghin ngudi ghé tham tir Khap noi dé thuc hién hang chuc nghin sira d6i ciing
nhu bt dau nhiéu bai viét méi. Hién tai, hé théng Wikipedia da co 427.009 thanh

vién dang ky, trong d6 26 bao quan vién, 3 hanh chinh vién, 214 robot.

Biéu trung cua Wikipedia la "qua bong ghép chit", hién nay thudc ban quyén

ciia Quy ho trg Wikimedia.

Ngudn tham khao: http://vi.wikipedia.org/
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Phu luc B. Danh muc tir loai tiéng Anh

Nhan 5 . ,
STT Tén daydu (tieng Anh) Y nghia
tur loai
1 CcC Coordinating conjunction | Lién tir két hop
2 |CD Cardinal number So dem
3 |DT Determiner Dinh tur
4 |EX Existential there “Co”
Preposition or o ‘
6 IN o ) ) G161 tir hoac lién tur
subordinating conjunction
7 JJ Adjective Tinh tir
8 JIR Adjective, comparative Tinh tir so sanh hon
9 JS Adjective, superlative Tinh tir so sanh nhat
10 |Ls List item marker Déu ligt ké
11 | MD Modal Dong tur tinh thai
) Danh tir s6 it hoic khéng dém
12 | NN Noun, singular or mass
duoc
13 | NNS Noun, plural Danh tir s6 nhiéu
14 | NNP Proper noun, singular Danh tir riéng so it
15 | NNPS Proper noun, plural Danh tir riéng sb nhiéu
16 | PDT Predeterminer Tién chi dinh tir
17 | POS Possessive ending DAu s hitu cach
18 |PRP Personal pronoun Dai tir nhan xung
Possessive pronoun '
19 |PPS _ Dai tir s& hitu
(prolog version PRP-S)
o0 | RB Adverb Trang tr
21 | RBR Adverb, comparative Trang tr so sanh hon
29 | RBS Adverb, superlative Trang tir so sanh nhat




23 | RP Particle Ticu tur
24 | SYM Symbol Ky hi¢u
o5 | TO to “to”
26 | UH Interjection Than tir
27 | VB Verb, base form Pong tr nguyén mau khong to
og | VBD Verb, past tense Dong tur thi qua kha
Verb, gerund or present . '
o9 | VBG o Hién tai phan tu
participle
30 | VBN Verb, past participle Qua khtr phan tir
Verb, non-3rd person bong tir khong phai ngoi thir 3
31 |VBP : :
singular present sO it
Verb, 3rd person singular . ,
32 | VBZ Pong tir ngdi thur 3 s0 it
present
33 | WDT Wh-determiner Dinh tir bat dau bang Wh-
34 | WP Wh-pronoun Dai tir bat dau bang Wh-
Possessive wh-pronoun ‘ .
35 | WPZ ) Dai tir s¢ hiru bat dau bang Wh-
(prolog version WP-S)
36 | WRB Wh-adverb Trang tir bat dau bang Wh-
37 | ADJP Adjective Phrase. Cum tinh tir
38 | NP Noun Phrase Cym danh tir
39 | VP Verb Phrase Cum dong tur
40 |ADVP Adverb Phrase Cum trang tir
41 | CONJP | Conjunction Phrase Cuym lién tur
42 | RRC Reduced Relative Clause | Ménh dé twong d6i thu gidm
43 | UCP Unlike Coordinated Phrase | Cum phdi hop khac
44 | WHADJP | Wh-adjective Phrase Cum tinh tir bat dau véi Wh-
45 | WHAVP | Wh-adverb Phrase Cum trang tlr bat dau véi Wh-
WHNP | Wh-noun Phrase Cum danh tir bat dau véi Wh

46
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WHPP

Wh-prepositional Phrase

Cum gidi tir bat dau v6i Wh-

48

PP

Prepositional Phrase

Cum gidi tur

Ngudn tham khao: [1]
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