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W_ = speech recognition system

W_ = speech cognition system

W, = speck podcast histamine
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W, = speech recognition P(W)=4.021*10°
system _
W_ = speech cognition P(W)) =8.932 * 10
system

W_ = speck podcast P(W,) =2.432* 10"
histamine

W, = AE=F DVl A b P(W,) =9.124 * 10

.P(W)>P(W)> P(W,)>P(W,) BE&E L W
. (BERFZEDBAEEFPW,)>P(W ), P(W), P(W) ? )
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W = speech recognition system
« ZHTUTODLDICEKT

P(IW| =3, w ="speech”, w_="recognition”, w_="system”)
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W = speech recognition system

« RHTUTDXSICERT (FEHDFZHWT).

P(JW| = 3, w ="speech”, w_="recognition”, w_="system”) =

P(w ="speech” | w = "<s>")

* P(w,="recognition” | w_="<s>", w ="speech”)
* P(w, ="system” | w_="<s>", w ="speech”, w_="recognition”)
* P(w,="</[s>" | w_ = "<s>", w ="speech”, w_="recognition”, w_="system”)

E E
XHE T<s>) &XK T</s>) &5 P(w =<s>)=1
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P<Wi‘w1°°-wi1):C(W W)
1- i—1

| live In osaka . </s>
| am a graduate student . </s>
my school Is In nara . </s>

P(live | <s>1) =c(<s>1live)lc(<s>1)=1/2=0.5
P(am | <s>1) =c(<s>1am)lc(<s>1)=1/2=0.5
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N | live In osaka . </s>
TH - | am a graduate student . </s>
my school Is in nara . </s>

<s> | live In nara . </s>

d

EEREtE ©  P(naral<s>ilivein)=0/1=0

d

P(W=<s>iIliveinnara.</s>) =0 10
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C(Wi)

( ‘W1 ' )NP( ) Z C(W)

| live in osaka . </s> P(nara) = 1/20 = 0.05

| am a graduate student . </s> P(i) =2/20=0.1
my school Is In nara . </s> P(</s>) =3/20 = 0.15

P(W=ilive in nara . </s>) =
01*005*0.1*005*015*0.15=5625 * 10_7
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first _int = 1
second _int = 2

orint(first_int/second_int)

$ ./my-program.py
0]

* 1 DOEHFENERICKEET B S a7

print(float(first_int)/second_int)

$ ./my-program.py .
©.5
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i live in osaka . </s> P(nara) = 1/20 = 0.05
| am a graduate student . </s>-—»P(j) =2/20=0.1
my school is in nara . </s> P(kyoto) = 0/20 = 0

» 20T (fl - BFAH) . KRABENEHIND
» EDEERIA

. DUDHERZRMEICEIDHTS (A =1-\)

» RAFEZEVEREHZN U, UTOXTHEREHE

P(w;)=h; Py (w;)+ (1_7\1)%
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» RAFBEZ VA= - N=10°
. RHNERER © A _=0.05 (A = 0.95)

1

P(Wi):kl PML(WI')+ (1_7\1)N
b(nara) = 0.95*0.05 + 0.05%(1/10°) = 0.04750005
o) =0.95%0.10 + 0.05%(1/10°%) = 0.09500005

b(kyoto) = 0.95*0.00 + 0.05*(1/10°) = 0.00000005

14



WAM NLP 7O 2> /7%#E=1 - 1-gram &€ T/l

EETILDF

I\
—_—

I
ol

15



WAM NLP 7O 2> /7%#E=1 - 1-gram &€ T/l

alill

=

EET I DD EERERTE
« FHEETFHADIEHDEIDT—F ERE

- 70N

FET—4
| live in osaka

| am a graduate student
my school is in nara

T —% y
I live in nara - EE@RE

| am a student
I have lots of homework
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P(Wtest‘M):Hwew P(W‘M)

test

SO shicT—%

| live In nara

| am a student

my classes are hard

P(w="llive in nara”’|M) =
P(w="i am a student”|M) =

P(w="my classes are hard’|M) =

2.52*10*
X
3.48*10™"
X
2.15*10°

1.89*10°"°

17




NAIST

NLP 7O7 22> 7%E=1 - 1-gram S:88ET /L

XL

« TEDEMNERIC/NSL fIHINDNUIKUIEET S
« TEZXNMICERET 5 I & THBERR
log P(W |M)=3,..,, log Pw|M)
live in nara log P(w="1live In nara”’|M) = -204_58
i am a student log P(w="I am a student”’|M) = -18.45
+

my classes are hard

log P(w="my classes are hard’|M) = -33.67

-72.60
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e Python @ math /Xy 7 — 3 TXED log BEE

import math

print(math.log(100)) # 1n(100)
print(math.log(100, 10)) # logl0(100)

$ ./my-program.py

4.60517018599
2.0
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H(Wtest‘M): ZWEW _IOgZP(W‘M)
| Wtest | et
v T Tere log, P(w="1 live in nara’|M)= ( 68.f3
i am a student log, P(w="I am a student”|M)= 61.32
my classes are hard | log, P(w="my classes are hard’|M)= 111.84 )
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a bird a cat a dog a </s>
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“dog” [FFRHIZE

HI\NL—2:7/8*

* YREESZRWEIESIE - 6/7

22



WAM NLP 7O 2> /7%#E=1 - 1-gram &€ T/l

S
(1
M
[y
=1
O
i
S

23



V/QANAIST NLP 7A7 2> /7= 1 - 1-gram S3BETI/L

« 2DOD7AYT T LR
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o test-unigram: 1-gram E7 /L Z&FtHAH. TV hOE—
EHINL—Y%EEE
« TXA B
F & test/01-train-input.txt —
__ﬁqt test/01-train-answer.txt

T A K~ test/01-test-input.txt —
1Ef# test/01-test-answer.txt

data/wiki-en-train.word TET /L= FH

data/wiki-en-testword [CXX U T O E—& A3/N
L —Y%Z5TE y
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train-unigram ##{3 —

create a map counts
create a variable total count=0

for each line In the training file
split line into an array of words
append “</s>" to the end of words
for each word in words
add 1 to counts[word]
add 1 to total count

open the model_file for writing

for each word, count in counts
probability = counts[word]/total _count
print word, probability to model_file
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A, =0.95 A =1\, V=1000000, W=0,H=0

T T )LERdMA I i & FERFR I
create a map probabilities for each line in test file
for each /ine in model_file split /ine into an array of words
split /ine into w and P append “</s>" to the end of words
set probabilities[w] = P for each w in words
add 1to W

setP=A_ [V
If probabillities[w] exists

set P += A * probabilities|w]
else

add 1 to unk
add -log, P to H

print “entropy = "+H/W 26
print “coverage =" + (W-unk)/W



