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* NOi dung chinh

= MO hinh sinh
= Udc lugng xac suat
= Thu nghiém



MO hinh sinh dua trén may trang
thai hiru han

D6i v6i mo hinh sinh truyén théng, moi khi chuyéin trang
thai may trang thai hiru han sé sinh mot tur. O moi trang thai
khac nhau may cé thé sinh cac tir khac nhau.

= Tap hop tit ca cac van ban cé thé dudc sinh béi may trang
thai hitu han goi la ngon ngir cua may trang thai hiru han
do.

= Vidumayt

- F = = ~ -

= Co6 thé sinh cac van ban: I wish I wish I wish I wish ...
ThuatKigilg thé sinh: “wish I wish” hoac “I wish I”.
May trang thai hiru han: finite automaton 3



* MO hinh ngon ngir

= MO hinh ngon ngir la mot mo hinh ma rong cua mo
hinh sinh truyén thong, bd xung thém bang phan
bo xac suat sinh tu thuoc bo tor vung cho moi
trang thai.
= Cach xép hang theo mo hinh ngon ngir:
= Thiét Iap mo hinh ngdén ngit cho moi vin ban;

= Xép hang van ban theo thi&r tu giam dan xac suat sinh
truy van cua mo hinh ngon ngir tucong rng.



mo hinh ngon ngir dua trén may
trang thai hitu han mot trang

thai
W P(wlgi) |w  P(wl|qi)
STOP 0.2 toad 0.01
the 0.2 said 0.03
~ a 0.1 likes 0.02
frog 0.01 that 0.04

string = “frog said that toad likes frog” STOP

Xac suat sinh chuoi string la:

P(string) = 0.01 x 0.03 x 0.04 x 0.01 x 0.02 x 0.01 x 0.2 =

0.0000000000048
Trong do STOP la trang thai dung.



‘L Vi du xép hang van ban

Mo hinh ngon ngir cua dy Mo hinh ngon ngir cua d»
w P(wl|.) | w P(w]|.) w P(wl|.) | w P(wl|.)
STOP 2 toad .01 STOP .2 toad .02
the 2 said .03 the .15 said .03
a 1 likes .02 a .08 likes .02
frog 01 that .04 frog 01 that .05

= string = “frog said that toad likes frog” STOP
= P(string| Md,) = 0.01 x 0.03 x 0.04 x 0.01 x 0.02 x 0.01 x 0.2 =
0.0000000000048 = 4.8 x 1012
= P(string| Md, ) = 0.01 x 0.03 x 0.05 x 0.02 x 0.02 x 0.01 x 0.2 =
0.0000000000120 = 12 x 1012

= P(string|Md, ) > P(string| Md, )
= Thir tu xép hang: d, d,



i NOi dung chinh

= Udc lurogng xac suat



* Gia thuyét Unigram

= Xac suat sinh mot tu bat ky la doc lap véi xac suat
sinh cac tu con lai:

Puni(t1tatsty) = P(t1)P(t2)P(t3)P(t4)




i Gia thuyét phan bd da thirc

= Gia thuyét phan bo da thirc:

B L,!
tfhrd!tfi‘zrd! e tferd'

P(t)14 p(ty) i . .. p(ty)Hima

P(d)



& Xac suat van ban sinh truy van

= Theo luat Bayes
P(dlq) = P(q|d)P(d)/P(q)

= P(q) la hang s&;
= Gia su P(d) la dong nhat doi vaéi tat ca van ban;
= Co thé xép hang theo P(q|d): Xac suat sinh truy van.

Van ban thuong dai hon so vai truy van cho nén ciing
thuan tién hon khi st dung dé tinh cac dai luong xac
suat.
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thuyeét da thirc

| Két hgp gia thuyét unigram va gia

P(q|My) = {HP |Md>*fﬂ

teV )
L1
— q:
q - ~
tftl;q! tftz;q! "es tftM,q! ?ﬁLlu’(jng Can
I

K, 1a hé sd da thirc: Ia hang s6 v6i mét cau truy van
g xac dinh, cé thé bo qua trong xép hang.



Pai luong két qua tim kiém

= Ham dai lurgng két qua tim kiém:
RSV(d, q) = HtEq p(t|Mg)
RSV(d, Q) — Ht duy nhé’t Eq p(thd)tft'q

= Trong do:

tft,a
p(t|My) = 7.
d
Néu d khong chira mot tu truy van tthi RSV(d, q) = 0
==> Can lam min dé tranh gia tri 0.

Thuat ngir:
Udc Iurogng kha nang cuc dai: Maximum likelihood

ackFimakFiamn
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& MO hinh ngon ngir cua bo dir liéu

= Tuong tu van ban, xac suat moé hinh cia bo dir
liéu sinh tU £ dugc xac dinh theo cong thic sau:

cf
p(tIMc) ===
C

= Trong do:
= M.la mo hinh ngon ngir cua bo dir lieu C;
s Le =Y ec Ly, lasotu trong bo dir liéu.
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i Lam min tuyén tinh
= K€t hgp van ban va bd dir lieu

pta) =AMy + (1 - ARAYM))
tft,a (1= Cftc

d L¢

Weq = A

Thuat ngir:
Lam min tuyén tinh: Linear interpolation
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Pai luong két qua tim kiém sau
khi lam min

RSV(q,d) = 1_[ (A Hea | (1—A) 2 t’C)

tea Ly Lc

Cac gia thuyeét da sur dung: Gia thuyét Unigram; phan
bo da thirc; lam min tuyén tinh; kha nang cu'c dai.
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* Gia tri tham s6

= S dung A I6n c6 xu hudng tra vé van ban
chira tat ca tu truy van
= Hiéu rng su’ dung diéu kién AND
= Gia tri A nho thich hop cho xu ly truy van
dai
* Hiéu rng su’ dung diéu kién OR
= Can tuy chinh A dé dat du'dc chat luong cao.
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* Gia thuyét mo hinh ngon ngir

= Ngudi dung co6 nhirng hinh dung nhat dinh
vé van ban can tim. Chinh mo hinh van ban
trong tucong tuogng do da lam nay sinh cau
truy van.

= Xac suat p(qg| d) thé hién kha nang van ban
d chinh la van ban trong tuong tuong cua
nguoi dung.
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* NOi dung chinh

= Mo hinh sinh
= Udc lugng xac suat
= Thu nghiém
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Thu nghiém cua Ponte va Croft

precision significant?
Rec. tf-idf LM %chg
0.0 0.7439 0.7590 +2.0
0.1 0.4521 0.4910 +8.6
0.2 0.3514 0.4045 +15.1 | *
0.4 0.2093 0.2572 4229 | *
0.6 0.1024 0.1405 +37.1 | *
0.8 0.0160 0.0432 +169.6 | *
1.0 0.0028 0.0050 +76.9
11-point average | 0.1868 0.2233 +19.6 | *

= Mo hinh ngon ngir tra vé két qua tot hon so v@i VSM trong
thir nghiém nay...

= ...Tuy nhién chua hoan toan thay thé ducc VSM trong thuc
té 19



$Vidg1

= BO dir liéu: d, va d,

= d,: Jackson was one of the most talented
entertainers of all time

= d,: Michael Jackson anointed himself King of Pop

= Truy van q: Michael Jackson

= Xép hang van ban theo mo hinh ngén ngir, su
dung lam min tyén tinh v@i A = 0.5
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$Vidg1

= RSUNqd,)) = [(0/11 + 1/18)/2] x [(1/11 +
2/18)/2] =~ 0.003

= RSN q,d,) = [(1/7 + 1/18)/2] x [(1/7 + 2/18)/2]
~ 0.013

d, dudc xép hang cao hon d,
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*Viduz

Bo dir liéu: d, va d,

d, : Xerox reports a profit but revenue is down

d,: Lucene narrows quarter loss but decreases
further

Truy van q: revenue down

Xép hang van ban theo mo hinh ngon ngir, sur
dung lam min tyén tinh véi A = 0.5
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*Viduz

= Pql|d)=[(1/8 +2/16)/2] x[(1/8 + 1/16)/2]
» P(q|ld,) =1/8x3/32 =3/256

"= Pqld;)=[(1/8 + 2/16)/2] x[(0/8 + 1/16)/2] =
= P(q]d,)=1/8x1/32=1/256
= Xép hang d, cao hon d,
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i Bai tap 6.1

Hay xay dung mo hinh ngon ngir cho van ban sau su
dung gia thuyét Unigram va MLE:

“The martian has landed on the latin pop sensation
Ricky Martin”
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Bai tap 6.2

Hay viét cho moi dai lugng sau mot cau mo ta vé anh
hudng cua nhirng dai lugng nay dén xép hang van
ban theo mo hinh ngon ngir:

= a) Tan suat tu trong van ban;

= b) Tan suat bo dir liéu cua tu;

= ¢) Tan suat van ban cua tu;

= d) Chuan héa theo do dai;
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Bai tap 6.3

Cho bo dir liéu van ban:

doclD | Document text

1 click go the shears boys click click click
2 click click

3 metal here

4 metal shears click here

Cho hé so6 lam min = 0.5, hay dién vao bang phan bo
xac suat sau:

Query Docl | Doc2 | Doc3 | Doc4
click
shears
click shears

Xép hang cac van ban cho cau truy van: click shears
26






