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Spoken Term Detection Using Information of Collocation

Odawara Kazunari†1 Yamashita Yoichi†2,a)

Abstract: This paper proposes a new spoken term detection method which uses collocation information for

a query word and word reliability of candidate segments, in addition to word matching score of phoneme
sequences between spoken documents and a query word. This method detects candidate segments from

spoken documents using DP matching in phoneme unit. The detected candidate segments are re-evaluated

based on collocation information trained with web text and word reliability. We compared three measures

for collocation information ; TF-IDF value, the number of the collocation word appeared before and after the

candidate segment and word reliability scores obtained in speech recognition. Experimental results show that
the introduction of collocation information improves STD performance and that the measure using number
of the collocation word is most effective to improvement of STD. In addition to collocation information, word

reliability of candidate segments improves STD performance.
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1 STD

Fig. 1 Flow of STD method using infomation of collocation.
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Fig. 2 Flow of making collocation information list.

3 TF-IDF

Fig. 3 Document of calculating TF-IDF.
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Table 1 An example of top words

in retrieval term rank.

NISA

iPhone

V = v1, . . . , v49 TF-IDF

D(w) D(v1), . . . , D(v49) 50

D(v1), . . . , D(v49)

3 tf D(w) df

D(w), D(v1), . . . , D(v49) N 50

V 2013 google 49

Table. 1 D(x)

google web

S 500

URL web

500

T

T = 150

5 Table. 2
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2

Table 2 An example of collocation words for a query term

“Anpori”.

TF-IDF

1 8.2

2 2.4

3 2.3

4 1.6

5 1.4

3

Table 3 Comparison of average number of collocation words.

M

10 0.48 0.0001

100 2.61 0.0007
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ui TF-IDF Fw̃(ui)
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Table. 3 Fig. 4

M

M K

Iw̃ =
∑

ui∈U

1

2M
=

K

2M
(5)

3.2.3 3

M ui Rw̃(ui)

Iw̃ =
∑

ui∈U

Rw̃(ui)

2M
(6)

4

Fig. 4 Change of average number of collocation words.

4 50

Table 4 An example of 50 unknown words.

NATO

4.

4.1

NTCIR-9 Spoken Doc[13]

CSJ Corous

of Spontaneous Japanese 177 99

78 [14], [15]

NTCIR-9 Spoken Doc

76.68% trigram

81.8%

50 [13] 50

Table. 4 50 11.8

21 6

F MAP

0 ∼ 1 1

2.1

DP

T 150

M 0 ∼ 300 10 α

0 ∼ 100 5.0 β 0 ∼ 2.0

0.2

4.2

F MAP Table.5

M α F
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Fig. 5 Recall - Precision curve.

Fig.5 1-3 -
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2 F 1.9% MAP 6.7%
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α Fig. 6 α

M Fig. 7
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(STD: Spoken Term Detection)

3

1 TF-IDF

6 α F

Fig. 6 F-mesure change curve by weight “α”.

7 F

Fig. 7 F-mesure change curve by number of context words.
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F 7.0% MAP 17.3%
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5 STD

Table 5 Results of STD.

M α β % % F % MAP %

0 0 0 55.9 60.6 58.2 48.9

1 TF-IDF 50 10 0 64.3 61.3 62.8 62.4

2 60 25 0 56.6 76.8 65.2 66.0

3 40 35 0 63.5 64.5 64.0 64.3

2 180 65 1.6 65.7 68.5 67.1 72.7

NTCIR-9 Spoken Doc CSJ Spoken

Document Retrieval Collection
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