HUIN A

NANISNARBINITAUUIATUAN 971U 10 AT WAL 15 AN

AELNLAARATUANN AN AN LRSS ULNAE ALY

Tunuan A % ALLAAINANIIAUAIATUAN MILATAL 11U 10 WAZ 15 A1 Aagl

TupaAInaANN a9t nuANR LA Taw T

HANNINANDN 1

NANITNANRY 2

HANITNANEN 3

HANNINANRN 4

HANNINANAN 5

HANITNANRN 6

NANNINANDRN 7

NANITNAABINITAUUIAIUAN AU 10 AT ANWHNLALNT
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HANNTNAADY 8 NANTINAABINITAUNIATUAN AU 15 AN @WﬂLLﬁNLaﬁl\iﬁ
=] V% o 4 o o d‘ %
dndululamuaasiasin lulssuwsudoa luinaAnannasngann

TuAaLAEaLULBANe AL

b

NANIINAAEY 9 HANIINAABINITAUNIATUAN AU 10 A1 AnLAHLEead

D

Tdlalddnelululninuaasiasinlulsansusaaluimaniuani

% al
a519anTu AR LLLINANE TALN1S

b

NANINAAES 10 HANIINARDINITAUNIAIVAN A1 15 A1 ANWHNLRESN

=

118l nelululninusasiasinlulsansusaaluimaniuani
v al

A51997N IR ALA L LIVANE TALN 1S

NANNINAADY 11 NANIINARBINITAUNIAIMAN AU 10 A1 ANNLANLRLNT1E
Undunarldlaldaneululnnuaasiasinlulsususaaluma
o o dl % al
ANANNZT 9N N ALRE N LLLAN TR LY
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NANNINAADY 12 NANIINARBINITAUNIAIAAN AU 15 A1 ANNLANLRLNT 1
Hnduuarldlaldlnelululnnuaasiasinlulsususqaluma
o o/ dl v al
AMANTNAE198N IHLAALA B LU AN TA LN

NANTINAAEY 13 HANITNAABINITAUNIATUAN AU 10 A1 AaNLA e
Hnelwlulpsu LOTUS speech corpus snailiinanIuaniiasng
AN IHLAALA LU LUATE AN

NANTINAREY 14 NANIINARBINITAUUIAIUAN AU 15 AN ANWANLALNT
Hnalululmus LOTUS speech corpus faaluipamriuanngsng
AN TN ALAENUULNANE A LN

NANTINAREY 15 NANITNAABINITAUNIAIIAN A1UIU 10 AN AINLANLIRLNT
Tl el nelululnwmu LOTUS speech corpus Aagluinan1nan
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NaF 19N TH AL LU LUANE LA LN

NANIINAREY 16 NANIINARBINITAUNIAIMAN AU 15 A1 ANWANLALNT
Tl el nelwlulawmi LOTUS speech corpus saailiimamavian

PRy, =
NaF 19N IHLAALAL L LNANEI TR LN
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NANNINAADS 17 HANIINARBINIAUMNAIUEN 41U 10 A1 annuiluesild
Uty warldldlgtlnduwlulamu LOTUS speech corpus #ias
Tunasmanfiaiieanluinaidesuuymanelaiu

NANNINAADY 18 HANIINARBINTAUMNAIUEN 4191 15 A1 annuiluFesild
Hnelw wazlsdlaldineululnuy LOTUS speech corpus #ngl

Tunasmanfiaineanlunaidesuunmanelaim
Tneluusiaznanimaaas azilsznausoadays 2 dou Aa
1. AANWNIN 1’71'Lmmmmqﬂré”lmﬁlumiﬁumﬁmﬁﬂmrwLLﬁu@mﬁﬁwmmmu
Taeunuisa i uanAdnidumnld  dviudunam No. of Hit
keywords WAz SnuauAnAvantedluuiaides dAuinidunsn No. of al
keywords in the test speech zﬁmmummwmmﬁqﬁwﬁﬂﬁé’um
2. uanslunisdunnAudnanuiiudasithuinagey fensazidanuesld

asune1duan luunn 3



Y o o o o al dld = o K
NITAURIATURN AU 10 AN mmmﬂumenstJuiuImLmummmﬂuuﬂmnm

NANITNAARY 1

sne luAaAINANTNA519aNN T LAALA s LLIL AN TALN L

120
100 -
80
60 -
40 -
20
0 * : - -
& ’ 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 ey 6 6
3 neu 1 1
4 A1 104 104
5 i 8 8
6 m3au 2 2
7 ey 0 0
8 1dan 9 9
9 4 1 1
10 @ 3 3
11 wideenin 28 0
12 way 1 0
13 uangme 0 0
14 nm 2 0
15 fAnm 38 0
210 (1) 141 (2
All word in test speech 1,404  (3)
Precision of keyword spotting 2)/(1) 0.671
Recall of keyword spotting (2)/(3) 0.100
F-measure 2(P.R)/(P+R) 0.175
Fall-Out ((1-@)/(3)-(1) 0.058
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Y o o o o al dld = o K
NITAURIATURN AU 15 AN mmmﬂumenstJuiuImLmummmﬂuuﬂmnm

NANITNANRY 2

sne luAaAINANTNA519aNN T LAALA s LLIL AN TALN L

120
100 4
80 -
60 -
40 -
20 -
0 . | =
> N S - S N S % & > & & o
N S F %
—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 N 7 7
2 wnudau 6 6
3 ey 1 1
4 A1 104 104
5 1w 8 8
6 MU 2 2
7 1A 0 0
8 Idan 9 9
9 1 1
10 lane 3 3
11 wdogfin 28 28
12 ey 1 0
13 wangms 0 0
14 aA 2 2
15 Anm 38 33
210 (1) 204 2)
All word in test speech 1404 (3)
Precision of keyword spotting 2)(1) 0.971
Recall of keyword spotting (2)/(3) 0.145
F-measure 2(P.R)/(P+R) 0.253
Fall-Out ((1)-@NHR)-(1)) 0.005

125



ANTAUMIAMAN A1 10 A1 anuduAeen ld a e nlululamuamzidauinAns

NANITNAARY 3

sne luAaAINANTNA519aNN T LAALA s LLIL AN TALN L

80

o o~ o Ny N L/ & ” > ~ & o~
N vF &
—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 ™ 6 5
2 nziileu 6 3
3 nau 4
4 0 71 71
5 W 2 2
6 AU 0 0
7 AU 13 13
8 den 8 8
9 i 2 2
10 @ne 0 0
11 widogfin 35 0
12 wmed 2 0
13 uangms 0 0
14 oA 3 0
15 Anw 28 0
180 (1) 107 (2
All word in test speech 1.241  (3)
Precision of keyword spotting (2)/(1) 0.594
Recall of keyword spotting (2)/(3) 0.086
F-measure 2(P.R)/(P+R) 0.151
Fall-Out ((1)-@N((3)-(1)) 0.069
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ANTAUMIANMAN AU 15 A1 anuduAeen ld a e ndululauasmzidauinAns

NAaNITNAARY 4

sne luAaAINANTNA519aNN T LAALA s LLIL AN TALN L

80
70 ~
60 -
50 +
40 4
30 +
20 +
10 -
0 « | . -
J N S S S N 'S % & & > L & o
& §§‘ & & F w8 Jgg K F £ 5 &, & & ! s,
& © 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 6
2 ey 6 4
3 ey 4 4
4 91 71 71
5 i 2 0
6 miau 0 0
7 1eAu 13 13
8 iaan 8 8
9 43 2 2
10 AN 0 0
1 widsenin 35 33
12 nay 2 0
13 wangms 0 0
14 mnA 3 2
15 Anm 28 24
180 (1) 167 (2)
All word in test speech 1.241 (3)
Precision of keyword spotting 2)/(1) 0.928
Recall of keyword spotting (2)/(3) 0.135
F-measure 2(P.R)/(P+R) 0.235
Fall-Out ((M-@)@)-(1) 0012
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NANIINANRY 5
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ANTAUMIANUAN A1U0 10 AN anuiNResanely wagldlFenelululamuamnziday

TnAnufae lunanIuanfas19an e atdeaiLian Tawu

100
90 +
80
70
60 -
50 +
40 +
30 +
20 ~
10 -
0 s a
2 N x S S N 3 S % & a > & @ oy
& v F IS
—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 ™ 6 6
2 ufeu 6 6
3 nau 4 4
4 A 92 86
5 u 4 4
6 m3eu 2 1
7 1Ay 4 4
8 iden 12 12
9 s 2 2
10 l@ane 2 2
11 widienn 32 0
12 ey 2 0
13 wangms 0 0
14 nA 1 0
15 fnwn 33 0
212 (1) 133 (2
All word in test speech 1359  (3)
Precision of keyword spotting 2)/(1) 0.627
Recall of keyword spotting (2)/(3) 0.098
F-measure 2(P.R)/(P+R) 0.169
Fall-Out ((M-2PNE)-(1) 0.069



NANITNANRY 6
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ANTAUMIANUAN A1U0 15 A7 annuiNiResnnnely wazldlaenelululamuanziday

TnAnufae lunanIuanfas19an e atdeaiLian Tawu

100
90 +
80
70 +
60 -
50
40
30 ~
20 +
10 -
0 T
2 < N S e > N S % & & > & @ &
& 3 & <&
—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 ™ 6 6
2 wudau 6 6
3 DAy 4 4
4 1 92 92
5 1w 4 2
6 MU 2 2
7 1NAU 4 4
8 iaan 12 12
9 2 2
10 lanNIE 2 2
11 wdogfin 42 40
12 nay 2 0
13 vangms 0 0
14 aA 1 1
15 Anm 33 27
212 (1) 200 (2)
All word in test speech 1359 (3)
Precision of keyword spotting (2)(1) 0.943
Recall of keyword spotting (2)/(3) 0.147
F-measure 2(P.R)/(P+R) 0.255
Fall-Out (MM-NU(B3)-(1)) 0.010
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NANIINARDY 8
ANTAUMIAIUAN A1U0 10 AN anuduReenEneululnuuaasiaain lulsausy

sneluAaAINANTNA519ann T IAALA s LLIL AN TALN

40

> N > S S
¥ § % s & F & 8
~ § [

—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 13 13
2 ¥ing 35 34
3 9 5 4
4 \fea 7 4
5 ihen 5 5
6 A 8 7
7 waeu 8 8
8 anian 3 3
9 Wn 19 16

10 Ay 15 15
1 fudl 21 0
12 Anay 6 0
13 vk 7 0
14 499 22 0
15 1heu 5 0
179 (1) 109 (2
All word in test speech 477  (3)
Precision of keyword spotting (2)/(1) 0.609
Recall of keyword spotting (2)/(3) 0.229
F-measure 2(P.R)/(P+R) 0.332

Fall-Out ((D-2)1(3)-(1) 0.235



ANTAUMIAIUAN A1U 15 AN anuduiReenineululnuuaasiaainlulsausy

NANITNAARY 9

sneluAaAINANTNA519ann T IAALA s LLIL AN TALN

Fall-Out

40
35
30 +
25
20 +
15 -
10 -
5 i
0 T
~ o~ < 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 Al 13 8
2 e 35 29
3 A 5 4
4 Afen 7 4
5  hen 5 5
6 A 8 8
7 ey 8 8
8 NN 3 3
9 ¥in 19 17
10 AU WS 15
1 fufl 21 21
12 AnaN 6 6
13 nike 7 5
14 488 22 21
15 lheu 5 5
79 (1) 159 (2
All word in test speech 477  (3)
Precision of keyword spotting /(1) 0.888
Recall of keyword spotting (2)/(3) 0.333
F-measure 2(P.R)/(P+R) 0.485

((D)-@)NE)-(1) 0.067
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HANITNANEAN 10

132

ANTAUMIAIMAN AU 10 AN anududeen ld a e ndululamuasaassiaainlulsasy

sneluAaAINANTNA519aN T IAALA s LLILM AN TALN

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
1 a9 5 23
2 7ieq 26 3
3 9An 3 6
4 e 8 6
5 lﬁ‘m 6 6
6 7 8 3
7 wawu 4 1
8  anian 1 11
9 Wn " 4
10 AU 10 0
1 fuil 13 0
12 Anag 3 0
13 ‘vl‘l‘f‘l\'i 6 0
14 493 20 0
15 \hau 1 23
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 ((1)-NAE)-(M) 0.404
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NANIINAAAS 11
ANTAUMIANMAN AU 15 AN anuduideen td e ndululaimuaasiasinlulsususag

THIAAAINANTNAF19ANN T LAALA s UL AN TA LN

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
11 Fun 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 ((D-)1B3)-(1) 0.213



HANITNANEY 12

134

ANTAUMIAIUAN A1U1 10 AN annuduiReansnely wazldlaeneululamuaasriasinlu

T2aususe A ARINANTNAF19AN T LAALA e LU AN 8 TR LN

40
35
30 +
25
20 +
15 -
10 -
5 i
0 o T
~ ~ k2
s ié: & i@g ?%:3 @ "pép& g§ & & J,;?‘S g 3’5 fég Zg
3 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
1 A " "
2 ¥ies 34 32
3 91An 5 4
4 ifas 9 4
5 e 5 5
6 12 1"
7 waey 4 4
EINLAN 0 0
9 ¥n 15 15
10 AU 17 17
11 dud 19 0
12 ANAY 4 0
13 nils 0
14 a8 16 0
15 \heu 2 0
162 (1) 103 (2
All word in test speech 435  (3)
Precision of keyword spotting (2)/(1) 0.636
Recall of keyword spotting (2)/(3) 0.237
F-measure 2(P.R)/(P+R) 0.345
Fall-Out ((D-@NNR)-(1) 0.216



HANITNANEAN 13
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ANFAUMIAIUAN AU 15 AN anuduiReansney wazldlaeneululamuansviasinluy

T2aususe A ARINANTNAF19AN T LAALA e LU AN 8 TR LN

40

—=— 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 Asy 1" 6
2 vied 34 29
3 A 5 4
4 e 9 4
5 e 5 5
6 g 12 12
7 ulaeu 4 4
8 anian 0 0
9 ¥in 15 15
10 AU 17 17
1 fufl 19 19
12 Anas 4 4
13 vk 9 8
14 483 16 14
15 \heau 2 2
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 ((M-2NNI(3)-(1)) 0.070
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HANINAASY 14
AIAUNIAINAN 21191 10 AN AnwAN AR nEuluIAWL LOTUS speech corpus

Fne THLAARAINANTNAE19ANN THLARLA E UL AN A LN

30
25 4
20 4
15 4
10 4
5 i
0 * >, = M M -
S & £ L & S & 9 & 0w L & & g &
N < W@ 3 RS
L
—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 dsvamu 2 2
3 WA 1 1
4 aula 4 4
5 wanuulaa 3 3
6 AnATY 10 10
7 dsvwna 9 9
8 Teuu 25 25
9 funu 0 0
10 ilade 2 2
11 89ANg 0 0
12 19nTu 5 0
13 diuip 1 0
14 (@en 1 0
15 1aeru 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 ((M-)N(3)-(1)) 0.008



AIAUNIAINAN A7 15 AN AnwANA e R nEuluIAwWL LOTUS speech corpus

HANITNANEAN 15

st lHAAAINANTNA519aN TUIAALA SN LALLM AN TA LI

30
25
20 -
15 |
10 4
5 i
0 L ¥ -
N < Zb'? N ~ 3
—=— 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 madles 2 2
2 dszanau 2 2
3 WA 1 1
4 aula 4 4
5 watuulas 3 3
6 AnATyY 10 10
7 svwa
8 Ul 25 24
9 Hunu 0 0
10 flady 2 2
11 93ANT 0 0
12 18Nt 5 5
13 dfuilpe 1 1
14 \Fen 1 1
15 oty 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 ((MN-2)/(3)-(1)) 0.001
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HANITNANEAN 16
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AIAUNIAINAN 211931 10 A1 AnLrN@esii Ll laEnelululaeg LOTUS speech corpus

st lHAAAINANTNA519aNN T LAALA SN LALLM AN TA LI

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 éwﬁzy 14 14
7 dsza 21 21
8 Ul 10 9
9 funu 1 1

10 flade 6 5
11 83ANg 2 0
12 1anTu 2 0
13 dfuilge 5 0
14 @en 8 0
15 tlagau 2 0
10 (1) 89 (2
All word in test speech 1724 (3)
Precision of keyword spotting (2)/(1) 0.809
Recall of keyword spotting (2)/(3) 0.052
F-measure 2(P.R)/(P+R) 0.097
Fall-Out ((D-(2)((3)-(1)) 0.013



HANITNANEAN 17

139

AIAUNAINAN A711 15 A1 AnLN@esii il laEnelululseg LOTUS speech corpus

st lHAAAINANTNA519aNN T LAALA SN LALLM AN TA LI

25
20
15
10 A
5 4
0
IS £ § 3 3
—=— 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 naidles 9 9
2 dsznau 8 8
3 WA 4 4
4 aula 4 3
5 Wanuulas 14 14
6 &ALy 14 14
7 dszd 21 20
8 eruu 10 9
9 funu 1 1
10 lady 6 6
11 89ANg 2 2
12 1@nTdu 2 2
13 dfuilgs 5 5
14 1A 8 8
15 ey 2 2
110 (1) 107 (2)
All word in test speech 1724 (3)
Precision of keyword spotting 2)/(1) 0.973
Recall of keyword spotting (2)/(3) 0.062
F-measure 2(P.R)/(P+R) 0.117
Fall-Out ((D-2N/N((3)-(1)) 0.002



HANITNANRY 18

140

ANFAUMIATUAN 21191 10A7 anuisdeaninely waz e ndululnw LOTUS speech

¥ ° o dl % a
corpus soalumaAnannaseanininaldassuuuiaia o

25

—=— 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 madles 4 4
2 dszrnau 2 2
3 WA 4 4
4 aula 2 2
5 wanuula 5 5
6 Adny 14 14
7 dszwa 21 21
8 Ul 14 13
9 funu 1 1

10 fladn 5 4
11 B9ANT 1 0
12 18N 5 0
13 dfuip 4 0
14 \Fen 6 0
15 doeru 2 0
20 (1) 70 (2
All word in test speech 1414 (3)
Precision of keyword spotting (2)/(1) 0.778
Recall of keyword spotting (2)/(3) 0.050
F-measure 2(P.R)/(P+R) 0.093
Fall-Out (1D-NAEB)-(1) 0.015



NANIINAABINITAUNIATUAN AU 15 AN AanuANAsRNelY wagldAelnelw

lulau LOTUS speech corpus g lsiaaA1iany

519 lunaldeauuunane o

25
20 -
15 4
10 4
5 |
0
& @ = 1 &
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 mailes 4 4
2 dezanau 2 2
3 WA 4 4
4 qula 2 2
5 Wasuuas 5 3
6 #1Any 14 14
7 dszwA 21 20
8 Truu 14 13
9 Hunu 1 1
10 ilady 5 5
11 89Ang 1 1
12 1anIu 5 5
13 dfuilge 4 4
14 @ 6 6
15 ey 2 2
90 (1) 88 (2
All word in test speech 1414  (3)
Precision of keyword spotting 2)/(1) 0.978
Recall of keyword spotting (2)/(3) 0.062
F-measure 2(P.R)/(P+R) 0.117
Fall-Out ((M-2NN(3)-(1)) 0.002
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