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HANNTNAADY 8 NANTINAABINITAUNIATUAN AU 15 AN @WﬂLLﬁNLaﬁl\iﬁ
=] V% o 4 o o d‘ %
dndululamuaasiasin lulssuwsudoa luinaAnannasngann

TunaLdegaaaiasninlulsansy

b

NANIINAREY 9 HANIINAABINITAUNIATUAN A1UIU 10 A1 AnNLAHLEead

D

Tdlalddnelululniuuaasiasinlulsansusaaluimaniuani

#5193 nTunaldegaaaiasinlulsangy

b

NANINAAES 10 HANIINARDINITAUNIAIVAN A1 15 A1 ANWHNLRESN

=

Tl n el lulamuaasiaainlulsaususoeluinaauani
gaf19anlunaldssanaiasinlulsas

NANNSNARES 11 HANIINAADINIIAUNNAMAN 71U 10 A1 Annuiladesiile
Hneluwazldla gl nelululnmuassiasinlulisasusqea lung
Amdnfigisannlunaidesansdosinlulsausy

HANNSNARES 12 HANIINAAINIIAUMNAIAN S1U% 15 A1 annuilaReei 4
Hneluwazladla gl nelululnmuassiasinlulsauwsusqa lung
AvAnTigsannTunaldeansiasinlulsusy

NANNINARDY 13 WANIINAABINTAUMNAIMEN 4919 10 A1 anuiluiFesd
Hnelwlulpuu LOTUS speech corpus EnalunaAANTiaina
anluwmaldes LOTUS speech corpus

NANNINAADS 14 HANNINARBINIIAUMIAIMAN S 15 A1 annuilai@esd
Hnalululmuws LOTUS speech corpus FaeluinaAvaniadng
anlumaides LOTUS speech corpus

NANIINAASY 15 HANNINARBINIIAUVNAIVAN 4919U 10 A1 A nuilued
Tl el nelululnwmu LOTUS speech corpus Aagluinan1nan
fig¥sannluaaides LOTUS speech corpus

HANNINARDS 16 HANNINARBINIIAUMNANVAN S1ual 15 A1 annuilai@esd
Tl el nelwlulawmi LOTUS speech corpus saailiimamavian

NaFr9aniumaldsa LOTUS speech corpus
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NANNINAREY 17 HANINARBINISAUMNAIMAN 41uan 10 A1 annuiludesild
Uty warldldlgtlnduwlulamu LOTUS speech corpus #ias
Tuinasudnhaieanlunaldes LOTUS speech corpus

NANNINARBT 18 HANISNARDINIAUMAWEN 4119t 15 A1 annuilanFesild
Hnelu wazldlagelnelululamy LOTUS speech corpus #ngl

Tuinas mdnfias1aaniunaides LOTUS speech corpus
Tneluusiaznanimaaas azilsznausoadays 2 dou Aa
1. AANWNIN ‘1’71'LmmmmqﬂﬁmiumsﬁumﬁmﬁnmnLLﬂ?ﬂu@m‘ﬁ'ﬁﬁmmmu
Taeunuisa i uanAdnidumnld  dviudunam No. of Hit
keywords WAz SnuauAnAvantedluuiaides dAuinidunsn No. of al
keywords in the test speech zﬁmmummwmmﬁqﬁwﬁﬂﬁé’um
2. nanslunsdumAvdnanuiu@esitiumagey Genaaziaantesld

asune1duan luunn 3



Y o o o o al dld = o K
NITAURIATURN AU 10 AN mnLmﬂuLzﬁmmstJuiuImLmummmﬂuuﬂmmﬂ’]

% o [ % dl % al = o =K
paalunaAannaseanTunaldssaanetiauinAnm

NANITNAARY 1

120
100 -
80 -
60 -
40 4
20 A
O & -
S N NS % & . ) & &
& ) S
—u— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1 M 7 7
2 nziau 6 6
3 ey 1 1
4 A1 104 97
5 1w 8 6
6 AU 2 1
7 ey 0 0
8 IAan 9 9
9 4 1 1
10 @ 3 3
11 wideenin 28 0
12 way 1 0
13 uangme 0 0
14 nA 2 0
15 fAnm 38 0
210 (1) 131 (2
All word in test speech 1.404  (3)
Precision of keyword spotting 2)/(1) 0.624
Recall of keyword spotting (2)/(3) 0.093
F-measure 2(P.R)/(P+R) 0.162
Fall-Out ((1-@)/(3)-(1) 0.086
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Y o o o o al dld = o K
NITAURIATURN AU 15 AN mnLmﬂuLzﬁmmstJuiuImLmummmﬂuuﬂmmﬂ’]

NANITNANRY 2

% o [ % dl % al = o =K
paalunaAannaseanTunaldssaanetiauinAnm

120
100 -
80 -
60 -
40 +
20 -
0 —
2 N N S S S N S % E $ & & &
&£ S F 9
—u— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1T ™ 7 7
2 wnudau 6 6
3 DAy 1 1
4 91 104 96
5 W 8 6
6 AL 2 1
7 1eAu 0 0
8 iaan 9 9
9 43 1 1
10 N 3 3
1 widienin 28 28
12 nay 1 1
13 wangms 0 0
14 mnA 2 2
15 Anm 38 31
210 (1) 192 2
All word in test speech 404  (3)
Precision of keyword spotting (2)/(1) 0.914
Recall of keyword spotting (2)/(3) 0.137
F-measure 2(P.R)/(P+R) 0.238
Fall-Out (MM-NNI(B3)-(1)) 0.015
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ANTAUMIAMAN A1 10 A1 anuduAeen ld a e nlululamuamzidauinAns

NANITNAARY 3

% o o dl % al = o =K
palunaAanNasvanuinaldssaanetiauinAnm

80

> N 'S - > N IS % & & ) & & o
R O A R A S
& T F S
—=— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1T ™ 6 5
2 wudau 6 5
3 nau 4
4 F10 71 70
5 u 2 2
6 AU 0 0
7 1Ay 13 13
8  Idan 8 8
9 i3 2 2
10 lane 0 0
11 uidogifim 35 0
12 ey 2 0
13 vangms 0 0
14 A ) 0
15 Anm 28 0
180 (1) 109 2

All word in test speech 1.241  (3)
Precision of keyword spotting (2)/(1) 0.606
Recall of keyword spotting (2)/(3) 0.088
F-measure 2(P.R)/(P+R) 0.153
Fall-Out ((1)-2)/((3)-(1)) 0.067
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ANTAUMIANMAN AU 15 A1 anuduAeen ld a e ndululauasmzidauinAns

% o o dl % al = o =K
paalunaAanNasvanuinaldssaanetiauinAnm

NAaNITNAARY 4

80
70 ~
60 -
50 +
40 4
30 +
20 +
10 -
0 < | -
> N o~ - N S, I T~ 2 a > ~ & o
& §§‘ & P s g{p iggt zé? & g J;g\\ § J,\ig QQ %{\g,
& © F S
—=— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1T ™ 6 5
2 ey 6 5
3 ey 4 4
4 91 71 66
5 i 2 2
6 miau 0 0
7 1eAu 13 13
8 iaan 8 8
9 43 2 2
10 AN 0 0
1 widsenin 35 35
12 nay 2 1
13 wangms 0 0
14 mnA 3 2
15 Anm 28 25
180 (1) 168  (2)
All word in test speech 1.241 (3)
Precision of keyword spotting 2)/(1) 0.933
Recall of keyword spotting (2)/(3) 0.135
F-measure 2(P.R)/(P+R) 0.236
Fall-Out ((M-@1@)-(1)  0.011
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NANIINANRY 5

107

ANTAUMIANUAN A1U0 10 AN anuiNResanely wagldlFenelululamuamnziday

o =K Y 3 o dl % al = o K]
unAnealunaAnanNaT ANl alasN eI auinAns

100
90 -
80 -
70 -
60 -
50 -
40 -
30
20
10 4
0 . =
> N S - N N IS % K3 > & o
_és ~ § <
—a— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word ‘ No. of all keywords in the test speech No. of Hit keywords
17 ™ 6 6
2 vzieu 6 6
3 neu 4 4
4 1 92 86
5 u 4 4
6 m3U 2 1
7 1fhAu 4 4
8 1@en 12 12
9 4y 2 2
10 @ne 2 2
11 uidosifia 32 0
12 ey 2 0
13 wangms 0 0
14 nA 1 0
15 Ane 33 0
212 (1) 127 (2)
All word in test speech 1359 (3)
Precision of keyword spotting 2)/(1) 0.599
Recall of keyword spotting (2)/(3) 0.093
F-measure 2(P.R)/(P+R) 0.162
Fall-Out ((D-PAER)-(1) 0.074
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HANNINAADY 6
ANTAUMIANUAN A1U0 15 A7 annuiNiResnnnely wazldlaenelululamuanziday

o =K Y 3 o dl % al = o K]
unAnealunaAnanNaT ANl alasN eI auinAns

100
90 -
80 -
70 ~
60 -
50 +
40
30 ~
20 +
10 -
0 T
> N S S > N S % & & > & & &
& > & L
—=— No. of Hit keywords
—e— No. of all keywords in the test speech
No Word No. of all keywords in the test speech No. of Hit keywords
1T ™ 6 6
2 nzieu 6 6
3 nau 4 4
4 91 92 83
5  w 4 4
6 ATRU 2 1
7 1Ay 4 4
8 iaan 12 12
9 43 2 2
10 AN 2 2
11 wdosfin 42 42
12 ey 2 2
13 uangme 0 0
14 nmnA 1 0
15 #Anw 33 31
212 (1) 199 (2
All word in test speech 1359  (3)
Precision of keyword spotting (2)/(1) 0.939
Recall of keyword spotting (2)/(3) 0.146
F-measure 2(P.R)/(P+R) 0.253

Fall-Out (D)-)1((3)-(1) 0.011



ANTAUMIAIUAN A1U0 10 AN anuduReenEneululnuuaasiaain lulsausy

NANIINANRY 7

fne lHAAAINANTNA519aN I LAALA ENA RN T 9a0sw

40

—a— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
(N 18] 13
2 Wies 35 35
3 A 5 4
4 e 7 4
5 i 5 5
6 8 7
7 waeu 8 8
8 anian 3 3
9 Wn 19 19
10 AU 15 14
1 Auil 21 0
12 Anas 6 0
13 vk 0
14 423 22 0
15 1pau 5 0
179 (1) 12 (2

All word in test speech 477  (3)
Precision of keyword spotting (2)/(1) 0.626
Recall of keyword spotting (2)/(3) 0.235
F-measure 2(P.R)/(P+R) 0.341
Fall-Out ((1D-MER)-(M) 0.225
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ANTAUMIAIUAN A1U 15 AN anuduiReenineululnuuaasiaainlulsausy

NANITNAARY 8

fne lHAAAINANTNA519aN I LAALA ENA RN T 9a0sw

40
35
30 -
25 -
20 -
15 4
10 4
5 i
0
o~ o~ e k<
—a— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
[N 13 12
2 Weg 35 32
3 A 5 4
4 ifen 7 4
5 idw 5 5
6 A 8 6
7 uldeu 8 8
8  wnan 3 3
9 ¥in 19 19
10 Ay 45 14
" AUN 21 21
12 Anay 6 5
13 ik 7 6
14 489 22 22
15 heu 5 5
179 (1) 166 (2
All word in test speech 477  (3)
Precision of keyword spotting (2)/(1) 0.927
Recall of keyword spotting (2)/(3) 0.348
F-measure 2(P.R)/(P+R) 0.506
Fall-Out ((1)-@N/((3)-(1)) 0.044
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NANITNAARY 9

111

ANTAUMIANMAN 110 10 AN anuduAeen ld e ndululaimuasaassiaainlulsasy

fne lHAaAINANTNA519aN I LAALA ENA RN T 19a0sw

30

§ § £ F W 2§ F s & 8 ¥ & . $
~ ~ 9 § ~
—a— No. of Hit keywords
—e—No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1T Al 5 5
2 7ieq 26 23
3 A 3 3
4 \fen 8 6
5 i 6 6
6 8 6
7 waeu 4 3]
8  anian 1 1
9 Wn " 11
10 AY 10 4
1 Audl 13 0
12 ANAY 3 0
13 vk 6 0
14 a89 20 0
15 lpau 1 0
125 (1) 68 (2
All word in test speech 266  (3)
Precision of keyword spotting (2)/(1) 0.544
Recall of keyword spotting (2)/(3) 0.256
F-measure 2(P.R)/(P+R) 0.348
Fall-Out ((D-2)1((3)-(1)) 0.404



NAaNITNAAEd 10

112

ANTAUMIANUAN 11U 15 AN anuduiAeen ld e ndululnmuaasiasinlulswes

fne lHAaAINANTNA519aN I LAALA sNA Rt agAin T 9a0sw

30
25 A
20 -
15 4
10 4
5 u
0 T
~ o % k2
$ 8 £ g W @ § §§ E S S § ¥ o8 :ég
—=— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the No. of Hit keywords
test speech
1 a9 5 5
2 W 26 22
3 91An 3 3
4 ifes 8 5
5 ifEn 6 6
6 A 8 6
7 ulaau 4 3
8 wnidn 1 0
9 ¥n 1 11
10 AU 10 2
1 i 13 12
12 Anas 3 2
13wl 6 2
14 @99 20 16
15 lhau 1 0
125 (1) 9% (2
All word in test speech 266 (3)
Precision of keyword spotting (2)(1) 0.760
Recall of keyword spotting (2)/(3) 0.357
F-measure 2(P.R)/(P+R) 0.486
Fall-Out ((1)-@NAR)-(1)) 0.213



ANAUMIAIUAN a1U2 10 AN annuduReiinely wazladlfeln

T2aususneTupaA AN NaF 9 n lunaLdegaadiaannlulsawss

HANITNANEAN 11

113

dululpinuanssiasinly

40
35
30
25 -
20 -
15 -
10 -
5 i
O - T T T T
~ > o> K R4
—a— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1 Ay 11 1"
2 ieq 34 34
3 1A 5 4
4 \Re 9 7
5 i 5 5
6 A 12 "
7 waay 4 4
8  anian 0 0
9 ¥n 15 15
10 AU 17 13
1 Ful 19 0
12 AN 4 0
13 wile 9 0
14 a8y 16 0
15 ihaw 2 0
162 (1) 104 (2
All word in test speech 435 (3)
Precision of keyword spotting 2)/(1) 0.642
Recall of keyword spotting (2)/(3) 0.239
F-measure 2(P.R)/(P+R) 0.348
Fall-Out ((D-@NAER)-(1) 0.212



HANITNANEY 12

114

ANFAUMIAIUAN AU 15 AN anuduiReansney wazldlaeneululamuansviasinluy

T2aususneTupaA AN NaF 9 n lunaLdegaadiaannlulsawss

40

—a— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1 Aaa9 " 11
2 e 34 33
3 9An 5 4
4 iR 9 7
) Lﬁlm 5 5
6 a 12 1
7 ulasu 4 4
8  anian 0 0
9 Wn 15 15
10 AU 17 "
1 fufl 19 19
12 ANAY 4 4
13 vk 9 5
14 493 16 13
15 iheu 2 1
162 (1) 143 (2)

All word in test speech 435 (3)
Precision of keyword spotting (2)/(1) 0.883
Recall of keyword spotting (2)/(3) 0.329
F-measure 2(P.R)/(P+R) 0.479
Fall-Out (D-2)1((3)-(1) 0.070



HANITNANEAN 13

115

AIAUNIAINAN 21191 10 AN AnwAN AR nEuluIAWL LOTUS speech corpus

pneluman1uanngseanninmaldes LOTUS speech corpus

30
25 1
20 A
15 4
10
5 4
0 * ¢ = M M .
& 4 § $ $
—a=— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1 mades 2 2
2 dsvau 2 2
3 WA i 1
4 aula 4 4
5 wanuula 3 3
6 AnATyY 10 10
7 dsvwna 9 9
8  TTuu 25 25
9 funu 0 0
10 {ladn 2 2
11 89ANT 0 0
12 18N 5 0
13 dfuip 1 0
14 Fen 1 0
15 oeTu 0 0
65 (1) 58 (2
All word in test speech 930 (3)
Precision of keyword spotting 2)/(1) 0.892
Recall of keyword spotting (2)/(3) 0.062
F-measure 2(P.R)/(P+R) 0.117
Fall-Out ((1)-NAE)-M) 0.008



HANITNANEN 14

116

AIAUNIAIUAN A7 15 AN AnwANAe R nEuluIAwWL LOTUS speech corpus

pneluman1uanngseanninmaldes LOTUS speech corpus

30
25
20 -
15
10 -
5 4
0 * < *
IS N § N ~ £
—=— No. of Hit keywords
—e— No. of all keywords in the test speech
No Word No. of all keywords in the test speech No. of Hit keywords
1 naiiles 2 2
2 dszanau 2 2
3 WA 1 1
4 aula 4 4
5 wlasuuas 3 3
6 AAny 10 10
7 dsza
8 ey 25 24
9 funu 0 0
10 fady 2 2
1 a9Ang 0 0
12 12T 5 5
13 dfuilge 1 1
14 o 1 1
15 ity 0 0
65 (1) 64 (2)
All word in test speech 930 (3)
Precision of keyword spotting 2)/(1) 0.985
Recall of keyword spotting (2)/(3) 0.069
F-measure 2(P.R)/(P+R) 0.129
Fall-Out ((D-M(R)-(1) 0.001



HANITNANEAN 15

117

AIAUNAINAN 211931 10 A1 AnLrN@esii il et nelululaweg LOTUS speech corpus

pneiluman1uanngsganninmaides LOTUS speech corpus

25

—a— No. of Hit keywords
—e— No. of all keywords in the test speech

No. Word No. of all keywords in the test speech No. of Hit keywords
1 mades 9 9
2 dszanau 8 8
3 WIIA 4 4
4 aula 4 4
5 wasuuas 14 14
6 ﬁwﬁzy 14 14
7 dsza 21 21
8 Ul 10 10
9 funu 1 1

10 flade 6 6
11 83ANg 2 0
12 1anTu 2 0
13 dfuilge 5 0
14 @en 8 0
15 tlagau 2 0
10 (1) 91 @
All word in test speech 1724 (3)
Precision of keyword spotting (2)/(1) 0.827
Recall of keyword spotting (2)/(3) 0.053
F-measure 2(P.R)/(P+R) 0.099
Fall-Out ((D-(2)((3)-(1)) 0.012
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NANINAASY 16
AIAUNAINAN A711 15 A1 AnLN@esii il laEnelululseg LOTUS speech corpus

pneiluman1uanngsganninmaides LOTUS speech corpus

25
20 -
15 4
10 4
5
0
S LT EF LG EF S
& 4 § 3 S
—=— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1 nadles 9 9
2 dszrnau 8 8
3 NI 4 4
4 aula 4 4
5 wanuwlas 14 13
6 A&ATy 14 14
7 sunA 21 21
8 eruu 10 10
9 funu 1 1
10 a4y 6 6
11 89ANg 2 2
12 LANTU 2 2
13 dfuilge 5 2
14 \@es 8 8
15 ey 2 2
110 (1) 106 (2)
All word in test speech 1724 (3)
Precision of keyword spotting 2)/(1) 0.964
Recall of keyword spotting (2)/(3) 0.061
F-measure 2(P.R)/(P+R) 0.116

Fall-Out ((M-)N(3)-(1)) 0.002



NANNTNARDY 17
ANTAUMIAIUAN AU 10 AN anuduiReantnely uazldlasnelululawu LOTUS

speech corpus Arglmaninaniasieaniumaidss LOTUS speech corpus

25

—a— No. of Hit keywords
—e— No. of all keywords in the test speech

No. Word No. of all keywords in the test speech No. of Hit keywords
1 maEes 4 4
2 dsznau 2 2
3 WA 4 4
4 aula 2 2
5 wanuulas 5 5
6 AAny 14 14
7 dszina 21 21
8 ey 14 14
9 funu 1 1

10 1ladn 5 5
1 aehng 1 0
12 12n1u 5 0
13 il 4 0
14 R 6 0
15 eaTu 2 0
90 (1) 2 (2
All word in test speech 1414  (3)
Precision of keyword spotting (2)/(1) 0.800
Recall of keyword spotting (2)/(3) 0.051
F-measure 2(P.R)/(P+R) 0.096

Fall-Out ((D-)1(B3)-(1) 0.014



ANTAUMIAIUAN AU 15 AN anuduiReaniney uazldlaenelululawu LOTUS

speech corpus Arglmaninaniasieaniumaidss LOTUS speech corpus

HANITNANEN 18

25
20 -
15 4
10 4
5 |
0
S ¥ ¥ VA
N —a— No. of Hit keywords
—e— No. of all keywords in the test speech
No. Word No. of all keywords in the test speech No. of Hit keywords
1 mades 4 4
2 dezanau 2 2
3 WA 4 4
4 qula 2 2
5 Wasuuas 5 3
6 #Any 14 14
7 dszwA 21 21
8 Truu 14 14
9 Hunu 1 1
10 ilady 5 5
11 89Ang 1 1
12 1andu 5 5
13 dfuilge 4 1
14 @ae 6 6
15 ey 2 2
90 (1) 87 (2
All word in test speech 1414  (3)
Precision of keyword spotting 2)/(1) 0.967
Recall of keyword spotting (2)/(3) 0.062
F-measure 2(P.R)/(P+R) 0.116
Fall-Out ((D-M(ER)-1) 0.002
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