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i SRILM

= [[ISRI International5j] & < pvtool » =]
i+ Statistical Language Models

= http://www.speech.sri.com/projects/srilm
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i Create language model

W = arg max PW | X)=arg max P(X |W)PW)

*SRI-LM toolkit :

eStep 1. Calculate ngram count from training data
«Step 2. Create LM from ngram count
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Vocabulary
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ngram count file
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LM Format
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ngram-count
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Good-Turing Discounting and
Katz Backoff
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Compute perplexity

ngram LMt
ssp.nd.gt.lm %
ssp.test

el I perplexity [V test data

file ssp.test: 89 sentences, 6979 words, 8 0D0Us
8 zeroprobs, logprob= -21866.5 ppl= 956.182 ppli= 1043.64
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Good-Turing Discounting Parameters
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Modified Kneser-Ney Discounting
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= Take the conditional probabilities of bigrams (/m-gram,

m=2) for example: 0<D<1
max {C|w,_,,w, |- D, 0} Pl o
Pen (Wi‘Wi—l): * C[Wi—l]
(W, )P (w;) otherwise

1. Pun (Wi):C:'Wi:/ZC['Wj]’

Clew, ]| is the unique words preceding w.

2. normalizing constant { [ ] }
max {C|w,_ w. |-D,0
1- Z w;:C [w;_yw; [>0 C [V\]}i—l]

a(w )=
1 Z w;:C [wi_yw; =0 PKN (Wi )
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Witten-Bell Discounting
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i Witten-Bell Discounting

= Key Concept—Things Seen Once: Use the count
of things you’ve seen once to help estimate the
count of things you’ve never seen

= S0 we estimate the total probability mass of all the
zero N-grams with the number of types divided by
the number of tokens plus observed types:

T

Z Pi = N+T N : the number of tokens
i:c;=0 T : observed types
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i Witten-Bell Discounting

= T/(N+T) gives the total “probability of unseen N-
grams”, we need to divide this up among all the
zero N-grams

= We could just choose to divide it equally

7 — 21 Z is the total number of
i-c; =0 N-grams with count zero
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i Witten-Bell Discounting

* C. ]
= ! If(c. >0
P =T (c; >0)

Alternatively, we can represent the smoothed counts directly as:
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Ci*:<Z NI\TT
C , If ¢ >0

. N+T
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i Witten-Bell Discounting
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i Witten-Bell Discounting

= For bigram

x T(w,

3P | w,) = ——
i:c (W, w: )=0 N(w,)+T(w,)
T: the number of bigram types, N: the number of bigram token

Zw)= D1

i:c(w,w; )=0
p*(Wi | Wi—l) — T (Wi_l) i-I:(Cwi_lwi — O)
Z(W,_)(N(w,_)+T(w,_,))

> p(w | w,) = cw, )

i:c(w,w; )>0 B C(Wx) +T (Wx)
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Absolute Discounting
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absolute discounting

‘_h Smoothing

= Absolute discounting subtracting a fixed
discount D<=1 from each nonzero count

F)abs (Wi | Wi—n+1Wi—1)
_ C(Wp_py-W )= D
Zwi C(Wi—n+1"'Wi)

T (1_ ﬂ‘w )Pabs (Wi | Wi—n+2 ' 'Wi—l)

i—n+1 - Wijg

21



Ristad's Natural Discounting

smooth=""

ngram-count 3
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Eric Ristad's Natural Law of Succession -- The discount factor d is identical
for all counts,.

d=(n(n+l) +ql-q))/(n™2+n+2q)

where n is the total number events tokens, g is the number of observed
event types. If g equals the vocabulary size no discounting is performed. 22



