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MO DAU

1. Ly do chpn d@ tai

Hién nay, Céng nghThéng tinduoc (tng ding BHNg rai trong
nhiéu linh wrc aia doi sdng xa 1i. Dit liéu duoc thu thip va bu trix
trong qué trinhing ding cong ngh théng tin ngay canduoc tich
luy nhi¢u 1én. Theo thng kédén thang 4/2010&lugng may cli hon
46 triu may, tréndd caidat hon 240 tréu website [12]. Theo 61
tinh toan khacdén cuwbi nam 2009,da cé 20 ¢ trang Webda duoc
Googledanh chi muc [13].

Tim kiém thong tin 1a nhuau thiét thyc cia tt ca moi nguoi.
Tuy nhién, ngoi sir dung gip nhiéu kho khin khi tigp nhan két qua
tra vé. Bé hd trg nguoi ding, cac may tim &m thyc hién viéc xép
hang (ranking) cac tai du dé sip xép theo th ty wu tién. C6 nhiu
phuong phéapdua radé thiuc hién viéc xép hang tai liéu nhing chra
c6 danh gia naduoc thrc hién nhim phan tich tinh By qui cua cac
phuong phap nay. ¥i ly do nhr vay, t6i ctpn dé tai “Nghién du,
thir nghiém vadanh gia cac piong phap £p hang két qua tim kiém”
lam @ s cho vic chon lya phrong phéap £p hang phi kp.

2. Muc dich nghién aru

Muc dich aiadé tai 1a tim héu, danh gia cac prong phap %p
hang tai liéu dé chon lya phrong phéap £p hang pht kvp va sawié la
tién hanh tixc nghém phrong phap %p hang da Ira chon. Bé hoan
thanh muc dich dé ra cin nghién &u cac i dung nhr sau:

« Vé mit ly thuyét: Tim hiéu kién thrc vé tim kiém théng tin
(Information Retrieval), vai tro i@ xép hang (ranking) trong &
thong tim kém théng tin, cac plong phap £p hang tai liéu; tiéu chi
danh gia kKt qua xép hang.
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« V& mit thyc nghém: danh gia cac prong phap %p hang
va chon lya thrc nghém phrong phéap ét nhit.
3. Pdi twong va pham vi nghién atu

« Ddi tugng nghién ¢u la cac plrong phap €p hang tai ligu.

« Pham vi nghién ¢u |a thrc nghém xép hang két qua tim
kiém don ng.

4. Phrong phap nghién @éu

* Phrong phap phan tichfhu thip vadanh giado lién quan
giita cau truy @n va b di liéu.

* Phrong phap thhc nghém: Thyc hién viéc cai dat, thi
nghiém phrong phap £p hang tai liéu; Panh gia Kt qua dat duoc
theo king danh giado lién quanda xay drng.

5. Y ngtia khoa hpc va thuc tién ciia dé tai

Sau khi thrc hién nghién ¢u vadanh gia hdu qua cac plrong
phéap »p hang Kt qua tra v& lam @ s5 cho vic lra clon md hinh
xép hang phi lop trong véc xay drng mot hé truy tim théng tin.

6. Cau trac luan vin
Noi dung chinh @a ludn van nayduoc chia thanh ba along:
Chwong 1 — G si Iy thuyét
Céc khai mim oo ban trong tim kém théng tin.
Céc khai iim vé Ma tran, gia ti riéng.
Chwong 2 — Cac plwong phap »ép hang két qua tim kiém
No6i dung chinh la tim Bu cac plrong phap, md
hinh ¥p hang két qua tim kiém. So sanhdanh gia cac prong phap
xép hang.

Chwong 3 — Caidat thir nghiém

M6 ta kién trc va caidit thir nghiégm hé tim kiém
théng tin theo mé hinh ¢lmyc ngr nghia ngim LS.
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CHUONG 1
CO SO LY THUY ET

1.1.CAC KHAI NI EM CO BAN
1.1.1.Tai liéu - Document

Tai liéu giir vai trd trung tam va s phim acia qué trinh tim
kiém, chra thdng tin én thiét. Viéc tim kiém duoc thyc hién trén 1§
suwu tap tai liéu (document collection).
1.1.2. Thuit ngir - Term

Mai tai lisu dugc biéu dién mot cach 16-gic nir mot tap hop
cac that ngi (term). Cac B thong tim kém cé cac cachdp an
khac nhau. Mt tai ligu trong tng Wi tap hop cac t, hay am tu
chira trong no.
1.1.3. Lap chi muc cho tai liéu — Index

Lap ch muc cho tai lu phrong phép tirc hién quét nt 1an
trén cac file @n ban va bru lai danh sach céc thungt (tr, cum tir)
c6 trong filedd ding nhr cac théng tindi kém Wi mdi thuat ngi
(term) (M tri, tan suit, d6 quan tpng, ...). CAc théng tin nay shroc
t6 chic theo ndt cau tric dr liéu riéng vaduoc goi la chi myc. Lic
nay cac thao tac timén < duoc tién hanh da trén ch muc thay vi
duoc thee hién truc tiép trén file in ban.

Chi muc cia tai liéu (index) trong tng Wi tap hop céc that
ngir chira trong né. CAc taidu dugc biéu dién dudgi dang:

ts ts t3 ta tm
d; 1 1 0 0 1
0 0 0 1 0
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trongdo d la tai lieu thi i trong b sru tap tai liéu (document
collection), t la thuit ngir thtr j chira trong tai lgu. 1 te hién thuat
ngir t; c6 chra trong tai lu d va 0 la nggc lai. Cac $ 1 trong lang
trén ¢ ti thay king $ lan xuat hieén cia thuit ngir trong tai lgu.

Trong khidd, ch muc ngroc (inverted index), @i thuat ngi
s2 trongung Wi danh sach cac tagli chra né.

ty d; ds ds1 dis1 02011
ts d, o ds1
tm 100 Oi001 000 U001 Os001

1.1.4. Ma tran tir chi muc — Term - Document

M6t tip vian ban cé n vin ban duoc biéu dién boi m tir chi muc
dugc vector héa thanh maatr A — ma tén nayduoc goi la ma tén
tr chi myc (term document)Trongdd n van ban trong &p van ban
duoc biéu dién thanh n vectordt, m tir chi muc duoc biéu dién thanh
m dong. Phn tr d; cia ma tan A chinh la tong $ coa tr chi muc i
xuit hién trong win ban j. Théng throng, trong nit tap vian ban 5 tir
chi muc I6n hon rat nhiéu so i van bin m >> n.
1.1.5. Trong $ ciia thuat ngir - Term — weight

Dya vao # lan xuit hién cia thuit ngir coa tai liéu (term
count), tinh raan suit xuat hién cia thuit ng (term frequency), 6i
ky hiéu la tf.

Gia ti df; (document frequency)réng tng Wi sb lwong tai
liéu chra thuit ngir t.
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Tan s nghich dao tai liéu (inverse document frequencyjioc
tinh bing cong tic: idfi=log() . Trongdo, N la tng $ tai ligu,
df, 1a £ tai liéu chia thiuit ngi t.

Dya trén cac gia iitf va idf, gia ti trong  (term-weight) éa
mot thuat ngir trong ndt tai lieu duoc xacdinh king cong tirc: w g =
tf, s*idf ..

Gi4 tii trong $ nay dugc ar dung trong ma #n tir chi muc,
céac gid tr khac 0 trong ma4n thé hién trong $ cua thufit ngi trong
tai liéu.

1.1.6. Truy VAn - Query

Truy van (query) la cach Bu dién yéu éu théng tin & nguoi
st dung. Théng tirong né clira cac that ngir va cac toanit két hop
cac thidt ngr nhe AND, OR, LIKE, NEAR.

1.1.7. Sx phu hop - Relevant

Mot tai liu duoc coi la phu bp réu ngroi sir dung danh gia
rang né clira thdng tin c6 gia tphu kyp voi nhu cu tim kiém théng
tin. BEn @anh sr phu thuoc vao tinh ch quan @a ngroi sir dung, c6
nhiéu kiéu phu kyp dya trén ngén tr lidu, cach bu dién yéu du
ciing nhr ngi canh tim kém (context of the search).

1.2. HE TIM KI EM THONG TIN — Information Retrieval
1.2.1. Tong quan W tim kiém théng tin va hé théng tim kiém
théng tin

Tim kiém thong tin [nformation Retrieval - IRIA tim kiém tai
nguyén trén i tap I6n cac d liéu phi du tric dugc huu trir trén
may tinh nBm théa man nhu au vé théng tin.[2]

Dé tim kiém thong tin, teéc Rét, hé thbng tim kiém xu ly tai
liéu thé thanh niing tai liéu dugc tach tir, phan doan (tokennized
documentg va sauid l1ap chi muc (index)dua trén v tri caa tir. Khi
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nguoi dingdwa vao cau truyan, hé thong tim kém théng tin x ly
cac cau truy 4n thanh ngén nigchi muc md & cac yu t théng tin
can tim kiém va thrc hién di chiéu voi chi muc tai liéu dé tim ra cac
tai liéu lién quan. Céi cung, céac tai u lién quan &duoc tra vé cho
nguoi dung theo rat danh sachdwec sip xép theodd uu tién chinh
xac gam dan (ranked list).
1.2.2. CAch thirc hoat ddng cia hé tim kiém théng tin
1.2.3. CAc b phan ciu thanh ciia hé tim kiém théng tin

Mot hé thdng tim kém thong tin hat dong trén méi trong
mang (internet) hay trén méitbng may tinh ca nhan (P@gu gom
c6 cac thanh gim chinh sau:
1.2.3.1. B thu thdp théng tin - Crawler
1.2.3.2. B l@p chi muc — Index
1.2.3.3. B tim kiém théng tin — Search Engine
1.2.4. Muc tiéu aia hé tim kiém théng tin
1.2.5. Tachir
1.3.PANH GIA CAC H E THONG TiM KI EM THONG TIN
1.3.1. Nn tang danh gia cac ¢ tim kiém thong tin
1.3.2. Khai niém vé d¢ lién quan giira cau truy van va tai liéu

bo lién quan la rét khai ném da khia anh (multifaceted)da
chiéu (multidimension). Theo nghiénira c6 nhéu loai do lién quan.
bo lién quan mang tinh éhquan, va ph thugc vao tinh ca nhan
haic nhan é thoi gian.

C0 hai loai d¢ lién quan:
« Do lién quan nhphan (binary relevance): & lién quan

chi c6 2 gia ti: hoac la cé lién quan (relevant _ 1), dwokhdng cé
lién quan (not relevant _ 0).
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« Do lién quan nhiu mic do (d6 lién quanda cip do): do
lién quanduoc xétd nhiéu mirc do, cé nhéu gia ti.

Trong Hu hét cac thr nghiém danh gia & théng tim kém
thdng tin ngoi ta throng quan tando lién quan nhphan (tai lgu cé
lién quan (1) hac khdng co lién quan (0)).

1.3.2. Cac tiéu chitdnh gia higu qua h¢ truy tim théng tin

Pé danh gia hu qua cua ke truy tim théng tin c6 th dua
theo céc tiéu cHin sau [5]:

¢ Duya trén hailo do :

D chinh xac (Precision)dugc do hoi ti 1& cua tai liéu tra vé
chinh x&c trénding cac tai Bu nhin duoc.

Dj bao phi (Recally duoc do boi ti & cua tai ligu tra vé
chinh x&c trénding cac tai Bu co lién quan.

+ Hiéu qua thyc thi aia k8 thbng(Execution efficiengyduoc
do boi thoi gian thre hién tha tuc tim kiém céc vin ban lién quandén
cau truy vin dugc cho.

 Hiéu qui luu trir duoc do boi dung rong b nho can thiét
dé luu trir dit ligu.
1.4.PAl SO TUYEN TINH
1.4.1.Pinh nghia cac lai ma tran
1.4.2. C4c phép toane€ban trén ma tran
1.4.3. Tinhdinh thirc aia Ma tran
1.4.4. Tinh hang aia Ma tran
1.4.5. Ghi HPTTT b ang phwong phap GAUSS
1.4.6. Tinh tri riéng va vector riéng dia Ma tran
1.4.6.1.Dinh nghia
1.4.6.2. Cé4ch tinh frriéng va vector riéng
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CHUONG 2
XEP HANG TRONG CAC MO HINH TiIM KI EM THONG TIN

Céac md hinh baodgn: mé hinh so kép (Boolean model), md
hinh tinhdiém trong sH(term-weight), mé hinh khéng gian vec-t
(Vector Space Model), mé hinhichwc ngr nghia ngim (Latent
Sematic Indexing), md hinh xacasuyProbabilistic model). Tr md
hinh Boolean, trong cdc md hinh khdcding cac cong tic xép
hang, cho phép ngi sir dung nHip cau truy ¥n va nkin duoc danh
sach cac tai éu duoc xép hang theo nic d6 phul kup [8].

2.1. MO HINH SO KHOP CHINH XAC — Boolean Model
2.1.1. Gbi thigu

Pay la md hinh & dung nguyénic so sanh chinh xac khi tim
kiém tai lisu. He thdng yéu éu ngroi sir dung cung &p cau truy ¥n
dudi hinh thrc la cact khoa kém theo cac toain AND, OR, NOT.
2.1.2. Céach & chirc dir liéu

M6t tap vian ban ¢é n vin ban duoc biéu dién bai m tir chi myuc
dugc vector héa thanh maitr A — ma tén nayduoc goi la ma tén
tr chi myc (term document)Trongdd n van ban trong fp van ban
duoc biéu dién thanh n ét, m tr chi muc dugc biéu dién thanh m
dong. PAn tir d; cia ma tén A la hai gia tr 1 haic 0. Mot ma tén
nhi phan mc tir véi gid tri 1 biéu dién muc tir k; c6 trong tai ku d va
0 la ngroc lai.

Antony Julius | The Hamlet | Othello | Macbeth
and Caesar | Tempest
Cleopatra

Antony 1 1 0 0 0 1
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Brutus 1 1 0 1 0 0
Caesar 1 1 0 1 1 1
Mercy 1 0 1 1 1 1
Worser 1 0 1 1 1 0

Hinh 2.1 Vi &t ma tén muc tir cho cac tac pim cia Shakespeare
2.1.3. Truy van trong mé hinh Boolean

Trong mé hinh Boolean, cau trugrvduoc thiét lap bing
cach cac mc tir két hop voi cac toan & AND, OR, NOT.Vi du:
Brutus AND Caesar AND NOT CalpurniBé truy vin trong mé
hinh Boolean: da trén ma #n nh phan nac tir va cau truy én thec
hién lay cac vector mc tir va so kiép theo toantt bit.

Gia sir c6 ma tén nh phan nac tir nhe hinh 2.19¢é tra loi cho
cau truy ¥n Brutus AND Caesar AND NOT Calpurpiahiing ta
thuc hién liy cac vector va so Kip theo toantt bit nhr sau:

Vector mic tr Brutus trén ma tén twong duwong: 110100.
Twong tr Caesartuong duong: 110111 Calpurnia 010000

Thuc hién so kibp cac toantt bit nhr sau: Brutus AND
Caesar AND NOT Calpurnia. Tuong duong wi: 110100 AND
110111 AND NOT 010000 200100

Sau khi tlrc hién so kibp cac gié tr 1 trong duong Wi cot
thir i (van ban the i) trong ma tin muc tir thoa méandiéu kién. Nhr
vay két qua tra 10i s& 1a Antony and Cleopatra (dy) vaHamlet (d,).
2.1.4.Panh gia mé hinh Boolean

Uu diém:
» Don gian va & sr dung.
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Nhuoc diém:

« Chuyén cau truy Wn sang dng boolean |a khéndon gian;

« Van ban tra vé khoéng quan tantén thr tw quan k& voi cau
truy van.

2.2. MO HINH TiNH PIEM VA TR QNG SO CHO MUC TU -
TERM WEIGHT
2.2.1. Gii thigu

M6 hinh so kiip chinh xac chtra v& gia ti logic la cé héc
khéng c6 trong tai éu tim kiém, két qua tra vé& khéng co ti hang.
Dé cii tién mé hinh nay, nepi ta 4p ding cach tinktiém cho Kt qua
tra vé, dua trén tong $ caa myc tir trén tai lgu.

M&i muc tir trong ma tn tr chi muc dugc gan not trong <,
gia ti nay phi thusc vao $ 1an xuit hién cia muc tir trén tai lgu
chira muc tir va @p tai liéu. Tinh Kt qua do lién quan éa cau truy
van trén fing vin ban va sawl6 sip xép két qua tra Vé.

2.2.2. Cach & chirc dir ligu

Mot ma tan muc tr dugc xay drng Wi n cdt twong tng Wi n
van ban trong &p tai liéu, m dong tong tng Wi m muc tir. PHn tir
d; cia ma tén A thay vi cthcé 2 gia trla 1 hac O nhr trong mo6
hinh Booleanduoc thay king trong $ cia mic tr (term weight).
Trong $ cia muc tir duoc tinh king cong tic (2.1)

2.2.3. Cong thirc tinh trong  caa tir chi muc
Pinh nghia mbt ham tinh teng $ cua tir chi muc nhr sau:
wi= i*g*n (2.2)
Trongdo:
l; - hamdém s Ian xuat hign caa tir chi muc trong nét VB.
g la trong & toan mc aia tr chi muci - la hamdém  lan

xuit hién cia mbi tir chi muc trong toan  tap van ban



-13 -
n; la he sd duoc chuin hoa @a vin ban j - 1a hé sb can king

chiéu dai @ia cac wn ban trong &p vin ban.
2.2.3.1. Céac cong e tinh trong s cuc bj li
2.2.3.2. Cac cong e tinh trong $ toan aic g
2.2.3.3. Cong tlic tinh hé s6 chudn hoa n
2.2.4. Céach truy \in trong md hinh tinh diém, trong $ muc tir

Diém & cua tai liéu d 14 tng diém cia cAc mc tr trén cau
truy vin q c6 nit trong tai léu d. Truy \in trong md hinh tinkdiém
va tiong $ dugc tinh theo céng tic: Score(q,d)= Zquj

Vi du 2.2: Wi 1000 tai lEu c6 100 tai Bu chra muc tir “tin” va
150 tai léu chra muc tir “hoc”, gia sir tai lidu thr nhit d c6 3 in xuat
hién muc tir “tin” va 4 lan xuit hien muc tr “hoc”, khi d6 diém
cia cau truy én g=tin hoc trén tai lbu d $ 1&:

Score(q,d) = tf.q— idfin + thhea— idfc

thng * Iogi + tfhoea * 109
tin h
= 3 *1og(1000/100) + 4 * log(1000/150).28
2.2.5.Panh gia mo hinh tinhdiém, trong % muc tir
Uu diém:

e Trong $ tir chi muc khéng gi han boi hai tri 0 haic 1,
cac tong $ nayduoc st dung dé tinh toandd do twong tr cia noi
van ban véi cau truy vin. Két qua tra vé c6 quan tandén thir tw xuit
hién.

Nhuoc diém:

 Két qua tinh tpng $ chra xét vai trd éa cac mc tir trong
cau truy vn. Co tit s luong cac mc tir nhr nhau nbng vai tro
khac nhau hoan toan.
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2.3. MO HINH KHONG GIAN VECTOR - Vector Space Model
2.3.1. Gii thigu

M6 hinh khéng gian vectatwgc phat trén bsi Gerard Salton,
trongdo tai liéu va cau truy &n duoc biéu dién drsi dang cac vector.
Mot van ban d duorc biéu dién nhr mot vector @a cac t chi muc

tl,tz, Tuong ty, cau truy ¥n cing dugc biéu dién nhr
mot vector q (fl,tz, .1, |- Sau khi bdu dién tap van ban va cau
truy vin thanh cac vector’trong khéng gian vectdr,dang do do
cosindé tinh do do trong tr giita cAc vector 3n ban va vector truy
van. Két qua sau khi tinh toaduoc dingdé xép hang do lién quan
gitta vin ban va cau truy &n.
2.3.2. $ hoa tp vin ban
2.3.2.1. Cachd chirc di liéu — Ma trd@n tir chi muc

Trong mé hinh khéng gian vectortrtap van ban cé n vin
ban dugc biéu dién bdi m tr chi muc duoc vector héa thanh maatr
A — ma tin naydugc gi la ma tén tr chi myc (term document).
Trongdd n van bin trong &p van ban duoc biéu dién thanh n vector
cot, m tir chi muc dugc biéu dién thanh m dong. Dd6 phan tir d; caa
ma téan A chinh la tong £ caa tir chi muc i xUdt hién trong vin ban
J-
2.3.2.2. Cong tlic tinh trong 9 ciia tir chi muc

Trong ma tén tir chi muc, cac phn tir cia ma tén trong $ cia
tir chi muc i dbi véi tap van ban dugc tinh king cong tic:

wi =l * g * n

2.3.3. Truy van trong mé hinh khéng gian vector

Trong mé hinh khéng gian vectorgtrcau truy n duoc xem
nhu tap cac tr chi muc vaduoc biéu dién nhr cac vin ban trong ip
van ban. S lwong tr chi muc cau truy ¥n ngin 1a fét it so \6i sd
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lwong tir chi muc nén ¢ 4t nhidu tr chi muc caa @p van ban khéng
xuit hién trong cau truy 4n, c6 nglia 1a Hu hét cac thanh pin aia
vector truy ¥n 1a 0. Thi tuc truy \Van chinh & tim cacan ban trong
tap van ban lién quan i cau truy vin hay con gi la cac vin ban co
d6 do twong tr “cao” Vi cau truy vin. Theo cach bu dién hinh hc,
cac \in ban dugc chpn 1a cac #n bin gin V6i cau truy vin nhit theo
mot d6 do (measury naodd. b do theong dugc sr dung nHit 1& do
do cosin cia goc gira vector truy @n va vector #n ban duogc tinh

d;"q _ 2599
Hdi H2||q|| 2 \/ZLdu ’ \/Zfil in

Trongdé d; 1a gia ti trong $ cia pran tir trong ma tin tir

theo cong thc:

cosé?j =

chi muc; g la gia ti trong $ cua phin tir thir i trong vector cau truy
van,

2.3.4.Panh gia m6 hinh khéng gian vector
Uu diém:

« Pua ra khai nim phi lyp mdt phan; céng thirc xép hang
c6-sin cho phégong thyi xac dinh sr phi lyp va plic v sip xép
danh saché qua..

Nhuoc diém:

« S chiéu biéu dién cho ap vin ban co6 tké rat I6n nén 6n
nhiéu khéng gianttu tri;

«  Khdng xét quan&vé ngir nghia Wi cau truy vin.

2.4. MO HINH XAC SUAT - Probabilistic model
2.4.1. Gisi thigu

-16 -

Cho cau truy &n cia ngrdi ding q va in ban d trong &p vin
ban. M6 hinh xac sit tinh xac st ma \in ban d lién quandén ciu
truy vin caa ngroi dung. M6 hinh gi thiét xac sit lién quan éa
mot van ban voi cau truy vin phy thuge cach biu dién ching. Bp
van ban két qua dugc xem 1A lién quan va céng xac sét lién quan
V6i cau truy vin I6n nhat [11].

2.4.2. M6 hinh tim kiém nhi phan déc lap - Binary independence
retrieval -BIR

2.4.3. M6 hinh mic dd dang ké (eliteness)

2.4.4. Cong thirc BM25

2.4.5.Panh gia moé hinh xac sét

2.5. MO HINH CHI MUC NGU NGHIA NGAM - LS|

2.5.1. Gisi thiéu

Latent Semantic Indexing (LSI) la wbng phép 40 chi muc
ngit nghia ngim dua trén khai rém dé khic phuc hai fan ché ton tai
trong mé hinh khéng gian vector d@muvé van d& dong ngha
(synoymy) vada ngha (polysemy) [14]. i synoymy, nhéu tir co
thé duoc sr dung dé biéu dién mot khai ném, vi vay hé thong khéng
thé tra vé nhitng vin ban lién quandén cau truy ¥n cia ngroi ding
khi ho s dung nHing tir trong cau truy 4n ddng ngha Wi nhirng tr
trong \in ban. Véi polysemy, not tir c6 thé c6 nhéu ngha, vi \ay hé
thong c6 ti¢ tra vé nhitng van ban khéng lién quarbiéu nay thic &
rat thuong xay ra bdi vi cac \in ban trong fip van ban duoc viét boi
rat nhiéu tac gh, voi cach dungit rat khac nhau. Nt cach tép cin
t6t hon cho phép ngpi dung truy ¥in van ban dya trén khai rém
(concept) hay ngh (meaning) &a van ban.

M6 hinh LSI kHic phic hai han cté trén trong mé hinh khéng
gian vector Bng cach chmuc khai ném dugc tao ra Wi phuong
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phap phéan tich giditdon (Single Value Decomposition - SVD} t
ma tién tir chi muc (term — document A).

2.5.2. Phan tich gia ttf don (Single Value Decomposition - SVD)
caa ma tran tir chi muc

Van dé co ban cia mé hinh LSI 1a dungskthuat phan hy gia
tri don SVD trén ma tn tir chi muc dé tao ra ndt ma tén ngr ngha.
Muc dich aia viéc phan tich SVD |a phéat én ra ndi quan & ngi
ngtia trong cach dungrttrong toan b van bin A=UZV T va giam
sb chiéu ma tén sau khi phan tich.

Pau tién, tr tap dit liéu xay drng ma tén tir chi muc duoc biéu
dién trongdé mdi dong trong trng Wi mot tir chi muc (term) xac
dinh quan B (sb lan xuat hién, hay tong $) cua thuit ngir doi véi
céc tai leu. Tuong tr, mdi cot biéu dién cho 01 tai Bu.

Tiép theo, LSI 4p ehg k§ thuit phan hiy gia ti don (SVD)
trén ma tin tir chi muc. Ma tién tr chi muc A bi phan liy thanh én
phim cia ba ma tn khac:A=UZV'.

Khi rdt gon ma tén Y, giir lai mot sb k phan tir dau tién va rat
gon twong trng cac ma fin U va V, s tao ra ot xap xi gan dung
cho ma téin tir chi muc A.

2.5.3. Chon hé sb k trong mé hinh LS|

Trong mé hinh LSI, iic chon hé sb k dé xay drng ma tén xap
xi la mot viéc hét sic quan tong dén hiéu qua cua thift toan. Theo
cac tai leu nghién éu vé LSI [6] qua thrc nghém trén cacdp di
liu viin ban au thé, cac tac gi chon k tir 50 &én 100 cho cacip dit
lidu nhd va tr 100dén 300 cho cacip di lidu 16n.

Mot pheong phépdé ngh chon he sb k gan day nhit (2003)
dugc dua ra i Miles Efron trong tai Bu [26], tac gi sr dung
pheong phap phéan tich giaitriéng (Eigenvalue)i@ ma tén tr chi
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muc va sr dung kiém dinh thing kédé chon hé 6 k tot nhit trén day
céc It sb k duoc chon thir nghiém.
2.5.4. Truy VAn trong mo hinh LSI

D¢ truy van trong mé hinh LSI: Tinkio do cosinescia cac
gbc gira vector truy &n g va cac vectoran ban trong ma tin xap xi
A (Pé do cbd-sinduoc tinh theo cong the trong md hinh khéng gian
vector). Hoic cac vin han c6 th dugc so sanh & nhau king céch
tinh @6 do cosinescac vector & bin trong “khdng gian an ban”
(document spage- chinh la so sanh cac vectdit ¢rong ma tin
V,”. Mét cau truy ¥in g dugc xem nhr 1& mbt van ban va gbng nhr
mot vector ét duoc thém vao ma én VkT. Pé theémag nhe mot cot
méi vao V,! ta phii chiéu q vao khong gianan ban k chicu.

Tur codng thic: A=E VT
= A= (UZVHT=VvZUT
- AUz t=vIUUz™
= V=AUZ™

Ma tran V gdm n dong (n>1), @i dong @ia ma tén V thé hién
01 vector tai ku d: d=dU =™

Viéc giam chiéu trong khéng gian k chil, vector d c6 th
duoc viét lai nhu sau: d=dU, %,

M6t cau truy ¥n q duoc xem nhr 1a mbt van ban va gbng nhr
mot vector &t duoc thém vao ma én VkT. Pé theémag nhe mot cot
méi vao V,| ta phii chiéu q vao khong gian an ban k chidu:
q=q'U zk_l

Tinh d6 lién quan dka vector truy &in q va vector tai éu d
trong ma tfin VkT bing cong tiic sau:

_ _ d
im(a.d)=sim@u, s, d'u, 3, Hy=— 3%
sim(q,d)=sim(qUx Z, K2y ) q1.1d]
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Sip két qua tra vé theo gim din d6 lién quan.
2.5.5. Gip nhat gia tri trong mo hinh LSI

Thoéng tin thi ludn ludriuoc thém vao hayitxoéadi, diéu do
c6 ngha ring ma tan ch muc ding luén b bién dong. Trong md
hinh LSI, khi c6 mt van ban msi duoc thém vao hayitxoadi déu
anh hrong dén viéc tinh toandi gia tri trong ma tn tr chi myuc va
ma tén xip xi thdng qua k thuit phan tich SVDDéi véi cac ma
tran lon, viéc tinh toandi ton rat nhiéu chi phi va thi gian.
2.5.5.1. @p nhdt vian bdin (SVD- Updating document)
2.5.5.2. @p nhgt tr ché muc (SVD- Updating terms):
2.5.5.3. Xoa# chi muc(Downdating)
2.5.6.Panh gia mo hinh LSI

Uu diém:

* LSI l& phrong phap 40 ch muc ty dong dra trén khai
niém dé khic phic han ché ton tai trong mé hinh khéng gian vector
vé hai vin dé dong ngha (synoymy) vata ngha (polysemy) [9];

+ Viéc giam $ chiéu cii thién dang K chi phi Lru trir va thi
gian thyc thi.

Nhuoc diém:

+ Viéc tim kiém ding phii quét quat ca cac @t trong ma
tran LSI nén @ng tn nhiéu chi phi va thi gian.
2.6.PANH GIA CAC MO HINH X EP HANG
2.6.1.Panh gia theo ly thuyt

Do tinh héu qui thip cia md hinh Boolean, md hinh xadisu
nén hén nay mé hinh VSM va mo hinh L8angduogc nghién éu
phuc wu cho viéc xay drng cac k thong IR hién dai [6]. M6 hinh LS|
dugc dua radé khic phic nhitng han ché cia md hinh VSM la an dé
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ddng ngha vada ngha. Hiéu qui cia mé hinh LSHugc danh gia la
cao lon so i mé hinh VSM [6], [7].
2.6.2.Panh gia theo thr nghiém trén hai moé hinh VSM va LSI

Nhu da trinh bay trong along 1, héu qua caa mjt hé IR co
ban duoc danh gia da trén 3 tiéu chin: higu qua truy tim, héu qua
lwu trix dix liéu chi muc; Thoi gian thre hién thi tuc truy Van.
2.6.2.1.banh gia higu qud truy tim

Trén thrc € viéc st dung haido do precisionvarecall dé danh
gia hiéu qua caa ke théng kit ky 1a rit kho, vi thrc t khong tié xac
dinh dugc £ vin ban lién quandén cau truy dn oy thé trong ip van
lén 12 bao nhiéu, drcd the thuc hién diéu nay tréndp vin ban nho,
dugc chon lya va phan lai chi tiét. Mot khé khin niia gip phai la
trong viéc danh gia Kt qua tra vé& caa tip van ban lién quandén cau
truy vin phu thupc rit nhidu vao tinh ch quan éa ngroi danh gia va
nhu du. Vi viy chi danh gia va so sanhéui qui caa k¢ IR bing cach
so sanhdng $ van ban lién quandugc tra vé caa hai ¢ VSM_IR va
LSI_IR khi thir nghiém trén cling it tap cau truy ¥n.
2.6.2.2.panh gia dung lrong lweu trie dir liéu chi muc

Dung krong ® nhd RAM cho ndi hé IR luu trir dir liéu chi
muc khi thrc thi dugc do bdi ma tidn chi muc. Cong tlirc tinh sau:
RAM = (<86 vin bin> x <s6 tir chi muc>) x (sizeof( «iéu di liéu>))
2.6.2.3.panh gia thyi gian thgc thi thi tuc truy wén
2.6.3. Xacdinh mé hinh caidat thir nghiém

Qua cac phan ticltanh gia,dé tai xacdinh mé hinh cho vc
cai dat thir nghiém 1a mé hinh &p hang tai liéu pheo phong phéap
chi myc ngr ngha tiém an LS.
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CHUONG 3
CAl PAT THU NGHIEM HE IR THEO MO HINH LSI

3.1. MO TA KIEN TRUC HE IR THEO MO HiNH LSI

Hinh 3.1 sau méatkién trac K& tim kém theo md hinh LSI,
gom céc roc:

e Xt ly van ban va to cac &p tin ch muc tr (Term_
Index.out) va #ip tin ch muc vin ban (Doc_ Index.out)

e Tao ma tin ch muc tr (Term — Document A)

e Tinh SVD ma tin ch nuc tr (Term — Document)
A=UzV'
e Chonhe sdk

—_ T
« Tao ma tén xap xi Ac=U 2V

« Xirly truy van
« Xép hang Két qua tra vé theo thir tr giam din d6 do cosines

3.2.PAT TA CAC BUOC XAY DUNG HE LSI-IR
3.2.1. Xay drng file tir chi muc

3.2.2. Xay drng ma tran tir chi muc

3.2.3. Phén tich SVD ma tin tir chi muc A

3.2.4. Xacdinh hé sb k

3.2.5. Xay drng ma tran xap xi Ay

3.2.6. Thrc hién truy van va xép hang két qua tra vé
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- Tap van ban
Cau truy ¥n

)

Tao Term_Index file
Tao Doc_Index file

A

Tao Term —Documen

v .
Matrix A

Vector hoa

A 4
Tinh SVD(A)

A
Chon h¢ s5 k

v
Tinh ma thn xap xi
A,

A 4

 —— \ 4

Tap két qua Xep hang ket qua trd
tra vé

Ve
Hinh 3.1 Kén trdc 1¢ LSI-IR

X ly truy van ]

v

Y

Term_Index file
Doc_Index file
Uy_Matrix file
S Matrix file
V. Matrix file

N
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3.3. BQ) DU LIEU THU NGHIEM VA MOI TR UONG PHAT
TRIEN
3.3.1. B) dir liéu thir nghiém

Bo dir licu phuc w tht nghiém hé théng: ip Cranfield
collectiondugc lay tir Internet [24] wi kich thréc

e Tap van ban (docummetn collection):1.40Gw ban, kich
thuéc 1.57MB

 Tap truy \an (query): 365 cau truyawm, kich thréc 28KB.

+ Bangdanh giado lién quan gia cau truy $n va vin ban

e 3763 fr chi muc trén ép van ban, kich thréc 1.98MB

» Heé sd k cho md hinh LSI: k=185. #Hsd nayda duoc kiém
thir c6 hiu qua nhit trén ip CRAN [24].
3.3.2. Méi trwedng caidit hé thong
3.4. KET QUA THU NGHIEM
3.4.1. Bdirliéu
3.4.2. Ma tran tir chi muc
3.4.3. By cau hoi thuc hién truy véan
3.4.4. Bing danh giadé lién quan giiva bd cau hoi trén tap dir liéu
thir nghiém
3.4.5.Panh gia két qua thir nghiém

Két qua thir nghiém d6 do Precision trénap dit liéu 1400 vin
ban va 3763 chi muc véi 20 cau truy dn. Chon hé s6 k = 185 cho
mo hinh LSI.

Bang 3.2 D6 do Precision trung binhia mé hinh LSI @i k=185
STT CAu truy véan Precision LSl

1]001 75%

2| 002 56%
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31003 79%
4| 004 74%
5] 005 78%
6 | 006 93%
7 | 007 88%
8 | 008 94%
9 | 009 100%

10| 010 94%

Precision trung binh 81%

Qua Kt qua thir nghiém trén fip di liéu 1400 vin ban va 3763
tir chi muc v6i 20 cAu truy ¥n va én or vao king danh giads lién
quan, Kt qua dat duoc aiadd do precision trung binh [a 81% .

V6i viéc thr nghigm trén cung it tap cau truy ¥n cho @ hai
hé IR, thoi gian cho thi tuc tim kiém trén LSI_IR nhanhdn trén
dudi 30 lan so wi VSM_IR. Hé VSM thoi gian tim kém la 13.344
giay, F¢ LSl 14 0.407 giay.

Dung krong ® nhd RAM cho ndi hé IR luu trir dir liéu chi
muc khi thrc thi dugc do bsi ma tédn ch muc.

 V6ihé VSM_IR, ma tén chi muc A (1400 x 3763) @i phan
tr ma tén c6 kéu float trong java ciim 4 byte.
RAM = (1400 x 3763) x 4(byte) = 20MB
V6i LSI_IR luu ba ma tin Uszesass 2 1g51850 V2 Vigs1a00.
RAM =(3763 x 185 + 185 x 185 + 185 x 1400) x 4(hyte3.8 MB

Vi két qua nhu trén: c6 th thiy ring dung krong hru trir dir
liéu chi muc cia md hinh LSI gim hon 90% so i VSM. Diéu nay
cho thiy théng qua ¥ thuat phan hy VSD chi phi tru trir giam di rat
nhiéu.
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KET LUAN VA HUONG PHAT TRI EN

1. Két luan

Dé tai “Nghién au, thr nghiém vadanh gia cac prong phap
xép hang Kt qua tim kiém” d& tp trung nghiéneu cac plrong phap
xép hang tai ligu theo cac md hinh khac nhaumimé hinh khéng
gian vector VSM, chmyc ngr nghia LSI, cac cong trc va cach &
hop gitta cac cong tic phuc wu cho vic tinh tong $ cia tr chi
muc. Tir nhitng nghién 6u Vé ly thuyét nayda dua raduoc kién tric
co ban cia mdt hé IR dua trén md hinh LSI.

Panh gia hdu qua thyc thi aia hai mé hinh & cac tiéu chi liu
qua truy tim, thoi gian va dungdong b nhs can thiét luu trir di liu
s6 hoa cho ri md hinh. Tr d6, thiy dugc hiéu qua cia md hinh ng
ngha LSI cao bn so wi mé hinh khoéng gian vectoétrnhiéu. Tur
két qua nay, ® tro cho viéc xay drng céc K IR thuc & c6 hiBu qu
truy tim cao. Nitng Kt qua dat duoc lam @ s ly thuyét va thrc
nghiém cho véc xay drng cac B IR thuc & haoat dong hisu qua vé
sau.

2. Hwéng phat trién

Trong md hinh LSI, ¥ic phan tich SVD cho maatr tir chi
muc trong md hinh khéng gian vector lanimidi sé chiéu cia ma
tran A rat nhidu va vic giai quyét dugc quan B ngir ngha cac vn
ban lién quandén cau truy ¥n madugc xem ladiém yéu trong md
hinh khéng gian vector, nén mé hinh Idsbyc danh gia it cao. Tuy
vay, dé tra v& cAc vin ban lién quan thi @ng phii di so sanh @i tat
Ca CAC Vin bin trong ma tin xap xi Ay. Piéu nay dn dén viéc han
ché téc do tim kiém ocia gii thuat. Bé khic phuc didu nay,dé ngh
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mot phuong phap, la tréc khi thec hién tinh Cosines @i vector
truy VAn V6i cAc vector ¥n ban trong ma #in A ta tén hanh gom
cum vin ban trege trong ma @in A, Két hop LS| vao trong bai toan
gom aim van ban.

Déi véi mo hinh LSI héu qua truy tim dia h¢ théng ding nhr
hiéu qua vé dung lrong hru trir va thyi gian tim kém phy thusc vao
viéc chon he 5 k. Bai toan nay i8h nay \in dang l1a bai toan m
chwra c6 bi giai tdng quat, chgiai quyét bing thrc nghém trén fip
dir liéu ay thé. Hudng phét tén twong lai 1a st dung cac céngic
toan hc Vé toi uu hoadé giai quyét bai toan chn hé sd k sao cho &
thong hait dong ©i uu trong mo hinh LSI nay.



