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Abstract: In contact centers, it is common to check the call conversations of the call agents with the cus-
tomers for quality monitoring. Recently, more and more companies have come to use Automatic Speech
Recognition (ASR) in call quality monitoring to enable exhaustive search in the calls. Preferences on the
search results vary according to the searched keywords and the purpose of the search; sometimes high recall
rates are preferred, and at other times, high precision rates are preferred. Hence, in this paper, we propose
a method that not only finds occurrences in the speech data of given search terms, but also gives confidence
scores for the found occurrences by combining the recognition results of a word-based Large Vocabulary
Continuous Speech Recognition (LVCSR) system and a syllable-based speech recognition system. While
the former system is used for finding candidates, the latter system is used for calculating the confidence
scores based on the N-best hypotheses. The experimental results show that the proposed method reduce
42.1%-76.7% false-positive error by combining LVCSR and the syllable-based speech recognition system.
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Fig. 1 Term Detection using LVCSR and N-best syllable-based speech recognition results.
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% 3 Hiff N-best 11O
Table 3 Example of word N-best output.
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x5 CMRank(SK,dw’() % M7z ¢cRank DOFBIE - HER
Table 5 Recall and Precision of CFe"kysing
CM Rank(sK,d" ).

T=1 T=0
TV | BFHE | EAeE F il | M3l | dass F fi
Whank | 0,746 | 0.637 | 0.688 | 0.900 | 0.236 | 0.374
Shank 0.710 418 | 0.526 | 0.849 | 0.189 | 0.313
CRank 0.634 | 0.827 | 0.717 | 0.706 | 0.735 | 0.720
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Table 6 Recall and Precision of C*°tusing C M posi (S5, d¥K).

T =1(0.94) T=0

ETFV | FHE | A FE | B3 | #as F {5
Whank | 0,746 | 0.637 | 0.688 | 0.900 | 0.236 | 0.37/
SPost 0.433 | 0.494 | 0.461 | 0.849 | 0.189 | 0.309
CPost 0.402 | 0.885 | 0.553 | 0.706 | 0.735 | 0.720

Shesty | 0516 | 0507 | 0.511
Chest | 0.480 | 0.888 | 0.623
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SR EEG I 7 — & 123t A K EE A ik N-best
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ICHAFRIETTAEMICH ), MEEIKESICHR o7
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Table 7 Recall and Precision of WFstand GFost.

T = T=0

EFOV | PR | AR | FE | B | EaE | FE
Whest | 0346 | 0.924 | 0.503 | 0.900 | 0.236 | 0.374
SPost | 0.433 | 0.494 | 0.461 | 0.849 | 0.189 | 0.309
GFPest | 0272 | 0.959 | 0.423 | 0.331 | 0.943 | 0.490
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£ 8 HFEOLTHIEDRENIC L 2 RS X AR
Table 8 Recall and Precision of long keyword and short key-

word.

1

¢ o

EFI | FBIE

fi
+

=1 T =
G| F | e | E
TR 4 LT
Whest | 0.336 | 0.921 | 0.493 | 0.910 | 0.218 | 0.352
SPost 0.465 | 0.423 | 0.443 | 0.856 | 0.161 | 0.271
GPost 0.282 | 0.961 | 0.436 | 0.325 | 0.942 | 0.483
XFHNE 5 bk
WPest | 0.365 | 0.930 | 0.524 | 0.879 | 0.284 | 0.430
SPost 0.369 | 0.844 | 0.513 | 0.836 | 0.294 | 0.436
GPost 0.250 | 0.954 | 0.396 | 0.343 | 0.944 | 0.503
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FERXFHEOE F—7— FDI3) 25Em <, GPost £
FITHWT WS SPost £ 7)) OBIRDE SASIE LWME
FEEMGICES L TnAbDEELI LN,

4., ER
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Fig. 8 Number of false-alarm to matched result.

£ 9 FHIER 0.250, 0.500 DFA ¥ MIBIT B K
Table 9 Number of false-alarm at 0.250 and 0.500 recall rate.

FIF 0.250% T3 0.500%

QEf#% 812) (Ef#%% 1,624)
ETI Mot 4 FRIAEe e AR R
Wismk 1,274 462 2,550 926
CRank 970 158 1,940 316
CPost 917 105 1,839 215
Whost 879 67 1,871 247
GPostMaz 846 34 1,767 143

L-best TH 2 Wik LRz iy 5 &, Whek o
WA 2,550 fH OB 120 LT 1,624 8 O 1E# & 926 8 04
DEEGELDOIIT L, ToF v IR EHEE Lz CRek o
Yty 316 fl, HEMEFEZEEE L Lz CPost o4 215 1
DEY LY, FNEN65.8%, 76.7%D M % # 5
FTIENTETWL., FHEE N-best & H\» 7z W Hank
LIRFEFETH B GPostMar 2 Wl | 7284, ZN2h 247
BORRY & 143 HDFEY % & A 42.1% DR 2 5 LT
W5, BHHE 0.250 O4E TR GPostMar g2l 3 b A
% L RNT WPt RE ) HASRIZA v, ZORETYH
G GPostMar |3 HIGE N-best DA% H\V 72 WPost |21t
NTHEY Z 4192% 5T LN TETWE., L5044
BV THARFHRISTRIBIAEEREDHIMTE TN D T
EDB.

RS TR ek & W EIE T e OMATIT XY, RAGER
FRRER ) AN OXFIBIZT T { R OB R RIC b F
BCEAZED0ho727, Bkl L ) ICkENEH %
BRS N 7-HEf CRLEES 5 720 ICIRFHE RIS L TEET 5
WERH L., a—IVEZF) YT ERHNE L2E, ik
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Table 10 Computation time of each model.

EFN FEATIREH M1 | &2

WRank r r r
(1)

Shank gPost | 1 77y 1.77r | 1.77r

CRank CPost | p 1 qx 5087 2.81r | 1.007

W Post 1.377 1.37r | 1.37r

GPost 1.377 4+ b x 5.08r 4.24r | 1.37r

MREBEL T DX H)ICHMZF =7 — FE ki
ANTEDOTIERL, HOPLOERELTBV X —7—
I3t LT 24T ) B 60% v, F—7— FPBAITH
Bz, CRank CPost Tlady Har L W 12X )ik
DA F NZZBIX B O AN LT OM post (s, d¥%) DOFRF
BOCEHIE RSB L OEHE N-best D)) #721E &
V. F 72 GPost TIXHEE N-best (2G5 KX DA
23 LT CM post (s, dK) DFMEZ4T 21T L. CPU A
Intel Xeon 3.16 G Hz, *E') 4GB OFMEH% H THEE
ZEHI 2 AT 5 7246 5, A7 A THW SR T,
HEE 7 lak 1-best HJICET 20 % »r &35 L HFE
N-best B J12 1.37r, SHIE ik 1-best 12 1.77r, HHi
N-best H 12 5.08r BL Tz, &dB, LFHBHB L O
BHEESTEO AT v T3 E LIRS L&
B, IO OTITIE LTI B & OEHERH R O
BEINALDET L, 10, 41 VT v 7 AEB &
BF =7 — FRIBICET 2FETHRMEZET VI EITRT.
R 10 B0 a & WH 2L ) ) A IR E O 4
Mt 57— 7 123 554, b IXHFE N-best ([2F —7 —
FAGEENLMBXBOSKREGERT— 5 1T 2 E &
Thb. REBRTHCIZBILEHEH 7— % 8 X Ok F —
7 — FOWAE 40 FEOEETT a = 0.159, b= 0.566 TH >
72, ZOWEOFATRM Z &M 1 OFICEY. —F, FEBE
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