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Utterance

Speech Recognizer Julian

Keyword Extraction

Identification of Dependencies
between Keywords

Output

Keywords

N-best

Sets of Dependencies

Evaluation of
Sets of Dependencies

Corpus
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Utterance: kono waku wo kazoete kudasai.
                 (Please count this rectangle.)

i=1    kou mo waku wo kazoete kudasai.
         (Please count the rectangle in this way.)
i=2    kono waku wo kazoete kudasai
         (Please count this rectangle.)
i=3    go no waku mo kazoete kudasai.
         (Please count the 5th rectangle.) 

j=1
kou

DEM
1-15 
kono
DEM
1-24
go
N

1-14

j=2
mo
PP

16-24

no
PP

15-24

j=3
waku.

N
25-46
waku

N
25-46
waku

N
25-46

j=4
wo
PP

47-58
wo
PP

47-58
wo
PP

47-58

j=5
kazoete

V
59-107
kazoete

V
59-107
kazoete

V
59-107

j=6
kudasai

V
108-156
kudasai

V
108-156
kudasai

V
108-156

i=1

i=2

i=3

Word
POS
Time
Word
POS
Time
Word
POS
Time

DEM: demonstrative,  N: Noun,  V: Verb,
PP: Postpositional Particle
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         j=3              5              7                9
kou   (0.3459)   chou (1)   kazu (1)   kazoeru(1)
kono (0.2181) Association Probabilities 

from Corpus

Confidence
from Julian 

Utterance: deha waku no naka no chou no kazu wo kazoete kudasai
                        Well, please count the number of butterflies in this rectangle.

N-best

i=1
2
3
4
5
6
7
8
9
10

j=1
deha
deha
deha
de

deha
deha
deha
ikeru
deha
deha

2

waku
au
ato

waku
ato
ato

3
kou
kono
koko

kou
hou
hou

kou
kono

4
mo

mo
mo
mo
mo
mo
mo
mo

5
chou
chou
chou
chou
chou
chou
chou
chou
chou
chou

6
no
no
no
no
no
no
no
no
no
no

7
kazu
kazu
kazu
kazu
kazu
kazu
kazu
kazu
kazu
kazu

8
no
no
no
no
no
no
no
no
no
no

9
kazoete
kazoete
kazoete
kazoete
kazoete
kazoete
kazoete
kazoete
kazoete
kazoete

10
kudasai
kudasai
kudasai
kudasai
kudasai
kudasai
kudasai
kudasai
kudasai
kudasai

P 
0.1960 
0.1707 
0.1085 
0.1028 
0.0955 
0.0793 
0.0769 
0.0684 
0.0544 
0.0474 

kou   (0.0000)  chou (0.0651)  kazu (0.0591)  kazoeru (0.0604)
kono (0.0490)  chou (0.0897)  kazu (0.0862)  kazoeru (0.0879)

j=1                   2                       3                        4
i=1
2

i

P(kp  )
0.557683
0.000014

P  (kp  )
0.386659
0.613341

P  (kp  )
0.999993
0.000007

kono (this)    chou (butterflies)    kazu (the number of)     kazoeru (count)
kou (in this way)   chou (butterflies)   kazu (the number of)    kazoeru (count)

i i i iaC kp
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Weights

musubu
(link)

sen
(line)

kaado
(card)

Keyword lists

musubu
(link)

ten
(dot)

kaado
(card)

musubu
(link)

ten
(dot)

kaado
(card)

Dependencies

musubu
(link)

sen
(line)

kaado
(card)

Dependencies

ins

obj

musubu
(link)

ten
(dot)

kaado
(card)

Rank: 1st Rank: 2nd

musubu
(link)

sen
(line)

kaado
(card)

musubu
(link)

sen
(line)

kaado
(card)

Re-ranking using  SSkpi

New Rank: 1st

kaado
      ten
      ten
      sen
  musubu
  musubu
      ....

mod
proe
ins
obj
ins
....

Weight
0.2556
0.1156
0.0502
0.4811
0.0211

.....

Weights (POS)
noun
    noun
    noun
    verb
    verb
     ....

Weight
0.0343
0.0121
0.0625
0.0711

.....

mod
proe

obj
subj

....

if  needed
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S1: nanto onazi kazudesuka.
    (What is the number equal to?)
T1: kono waku no naka no chou wo kazoetekudasai.
    (Count the number of butterflies in this frame)
S2: kore wo kazoerunodesune.
    (May I count them?)
T2: soudesu.
    (yes)
S3: dokokara kaado wo erabunodesuka.
    (Where may I select from?)
T3: kokokara desu.
    (From here.)
S4: kono chou to kono kaado wo musubunodesune.
    (May I link card(1) and butterfly(1)?)
    .....
    ..... to be continued
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