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MO hinh ngonngy

« La phan bd xac suat trén cac tap van ban

« Cho biét xac suat ctia 1 cau (hodc 1 cum t¥) thudc 1 ngdn ngr 1a bao
nhiéu

M6 hinh ngén nglr tot s& danh gia dung cac cau dung ngl phap, troi
chay hon cac tir co thir tw ngau nhién.

* vd: P(*hém nay troi dep”) > P(“troi dep nay hom?)

! =n|-— VIEN CONG NGHE THONG TIN VA TRUYEN THONG
St e v § & §



MO hinh ngon nglr N-gram

* Muc tiéu: tinh xac suat clia 1 cdu hoac mét cum tu:
P(W) = P(wy,wW,,W3,W,,Ws ...,W,)
* Theo cong thiurc Bayes:
P(AB)=P(BIA)*P(A)
* Ta co:

P(wy,Wy,W3,W,,Ws ..., W, ) = P(W1)*P(w2 |wl)*P(w3 |wiw2)*.. *P(wm|w
1w2w3 ... wm-1)

P(*hém nay troi dep”) =
P(hém) * P(nay|hom) * P(troilhdm nay) * P(dep |hdm nay troi)
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MO hinh ngon nglr N-gram

P(hom nay troi dep)
P(homnay troti)

Cach tinh xac suét: P(dep |hdm nay troi) =

« khéng thé Iwu hét cac xac suat trén, dac biét véi m 1a dd dai van ban ngon
ngl tw nhién

> sr dung chudi Markov bac n véi gia thiét 1 tir chi phu thudc n-1 tr dirng
trwdc nd (MO hinh n-gram)
P(Wp|lwiwaws . .wy—q) = P(Wy|w,wo,ws, .. Win-1)

— I:)(Wm|Wm-nWm-n+lVVm-r\+2' . 'Wm'l)
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Cac mo hinh n gram

e MO hinh unigram: Pww,..w, )~ 1_[ P(w;)
l

* M6 hinh bigram: P(ww, ...wn)~ l_[ P(w;|wi
l

* MG hinh trigram: P(ww, ..wn)~ 1_[ P(w;|wi
L
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Tinh x&c suat bigram — vi du
Berkeley Restaurant Project sentences

* can you tell me about any good cantonese restaurants close by
* mid priced thai food is what i’'m looking for

* tell me about chez panisse

e can you give me a listing of the kinds of food that are available
*i'm looking for a good place to eat breakfast

* when is caffe venezia open during the day
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Pém céc bigram

* Trén tong s6 9222 cau

1 want | to eat chinese food | lunch spend
1 5 827 0 9 0 0 0 2
want 2 0 608 1 6 6 5 1
to 2 0 4 686 | 2 0 6 211
eat 0 0 2 0 16 2 42 0
chinese 1 0 0 0 0 82 1 0
food 15| 0 15 0 1 4 0 0
lunch 2 0 0 0 0 1 0 0
spend 1 0 1 0 0 0 0 0




Tinh xac suat bigram

e Chuan héa theo unigrams:

1 want to eat chinese food lunch spend
2533 927 2417 746 158 1093 341 278
« K&t qua:
1 want | to eat chinese | food | lunch | spend
1 0.002 033 |0 0.0036 | 0 0 0 0.00079
want 0.0022 | O 0.66 | 0.0011 | 0.0065 | 0.0065|0.0054|0.0011
to 0.00083 | O 0.0017 ] 0.28 0.00083 | O 0.0025 | 0.087
eat 0 0 0.0027 | 0 0.021 0.0027 1 0.056 |0
chinese || 0.0063 | O 0 0 0 0.52 |0.0063 |0
food 0.014 | O 0.014 |0 0.00092 | 0.0037| 0 0
_ lunch || 0.0059 | O 0 0 0 0.0029 | O 0
== SOITT " hend | 00036 |0 |0.0036|0 0 0 0 0




Tinh xac suat cau dwa trén cac bigram

P(<s> | want english food </s>) =
P(l|<s>)
x P(want|l)
x P(english|want)
x P(food|english)
x P(</s>|food)
= .000031
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Cac xac suat da tinh dwoc

* P(english|want) =.0011
* P(chinese|want) = .0065
*P(to|want) = .66

*P(eat | to) =.28

*P(food | to) =0

* P(want | spend) =0

P (i | <s>)=.25




Cac md hinh ngébn nglr co san

*Google Book N-grams
* hitp://ngrams.googlelabs.com/

KenlLM
*https://kheafield.com/code/kenim/
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http://ngrams.googlelabs.com/
https://kheafield.com/code/kenlm/

Google 4-Gram Release

* serve as the incoming 92

e serve as the incubator 99
 serve as the independent 794
* serve as the index 223

e serve as the indication 72

» serve as the indicator 120

» serve as the indicators 45

* serve as the indispensable 111
* serve as the indispensible 40

* serve as the individual 234

http://googleresearch.blogspot.com/2006/08/all-our-n-gram-are-belong-to-you.html
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Panh gia cac mo hinh ngon nglr

» Gan xac suat cao cho cac cau thyc hodc cac cau co tan suat
xuat hién lon
« Hon céc cau sai nglr phap hodc cac cau it xuat hién?
* Huan luyén md hinh trén mot tap huan luyén (training set)
* Panh gia trén mét tap dir lieu maoi (test set)

S dung ma tran dd do dé danh gia mc do tét cia mé hinh
trén tap test
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Panh gia mo hinh N-gram

S0 sanh 2 mo hinh Ava B
S dung méi md hinh cho mot nhiém vu cu thé:

» slra 16i chinh ta, nhan dang tiéng néi, dich may, ...

* Th&r nghiém (chay) nhiém vu do, tinh d6 chinh xac
khi st* dung mo6 hinh Ava B
» Bao nhiéu tw sai dwoc stra dung
* Bao nhiéu tw dwgc dich dung
* S0 sanh d6 chinh xac khi str dung Ava B
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Panh gia mo6 hinh N-gram — Danh gia trong

*Danh gia trong s dung do do perplexity (d6 phirc tap)
* Danh gid xap xi khdong tot
* Chi khi di liéu test giong dit liéu train (vé bo tir vung)
e Tot cho thi nghiém nhung khong tot cho thuc té
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Y twdng cua Perplexity

* Shannon Game: mushrooms 0.1
 Ta co thé tién doan tir tiép theo khdng? pepperoni 0.1
| always order pizza with cheeseand anchovies 0.01
The 33" President of the USwas
lsawa fried rice 0.0001
e C6 thé dung unigram khong? N ;I:].d 16-100

* M6 hinh tot sé gan xac suat cao cho tu
thwong xuyén xuat hién & vi tri du doan
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Do phue tap (Perplexity)

* DO phirc tap twong duong so truong hop ré nhanh
* Gia thiét 1 cAu gdm cac chi¥ s6 ngau nhién. Khi d6 d6 phirc tap cla
cau dua trén 1 mo hinh sé gan P=1/10 d/v moi chi so.

PP(W) = P(wiwy...wn)"®

1 N .
— S— - N
(10 )
1 -1
~ 10
=: 10

! :ni-—— VIEN CONG NGHE THONG TIN VA TRUYEN THONG
St e v § & §




Hién twong qua khop dir lieu (overfitting)

* N-grams chi tién doan tir tot néu tap test giong tap
train.
* Ta can tao ra md hinh cé tinh tdng quat, nghia la
c6 thé x&r ly cac trvang hop xac suat = 0 (nhirng
TH khéng co trong tap train nhwng co trong tap
test)
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TH xac suat = 0

*Tap train: | » TAp test
... denied the allegations denied the offer
... denied the reports .
... denied the claims .. denied the loan
... denied the request

P(“offer” | denied the) =0
- xac suat clia 1 cdu hoac mot cum tirvé 0
» S dung cac phuong phap lam min
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Y twdng clia phwong phap lam min

P(w | denied the)
3 allegations
2 reports
1 claims
1 request

7 total

* Giam xac suat cac n-gram co xac suat [&n hon
0 dé bu cho cac n-gram cé xac suat bang 0.

P(w | denied the)
2.5 allegations
1.5 reports
0.5 claims
0.5 request
2 other

7 total

* X4ac suat trén tap train:
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