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Evaluation of Interaction in Voice
Activated Phone Banking Service

TOSHIHIRO ISOBE,t MASATOSHI MORISHIMA,t FUMINORI Y OSHITANIY
and NoBuO Koizumir

Recently, a development of speech recognition technique makes it possible to propose some
speech dialogue systems that control interaction procedure with speech recognizer. In order
to investigate the realization of the voice activated money transfer system, we have developed
an experimental telephone speech recognition hardware which has six boards for dealing with
simultaneous multi-channel speech dialogue processing. We have measured how the experi-
ence and the knowledge of users make the performance of the system higher using the speech
recognition hardware. We have tested the voice activated telephone banking system with
experimental money transfer dialogues collected from 90 subjects, and measured success rate
of the service twice for each subject; one is done before showing them proper instructions and
guidance and the other is after that. As a result, both of the experience and the knowledge
of users made the success rates of the service higher, and showing examples of skilled user’s
speech dialogues was effective to get users accustomed to the system. We sent out a ques-
tionnaire after trials, and investigated how subjects felt about dialogue system with speech
recognizer. As a result, 60% of them answered it was useful.
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Fig.1 Speech dialogue processing of money transfer.
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Table 1 Example of speech dialogue.
[Z 55 BARBHT - AtY ¥ —TF.]
[ BEROTEEHEHNE €. ]

— % ]
[BEBTLAHLVTTD.]

— [T, ]
[BEROLIEESLE HZ.]

— [1234567.]
[1234567 T AL W32, ]

— (3w
[ BEROKSESEZL 2]

«— [1234.]
[ BEHROEAREE T T £5.]
[RAFDEMBHEAE L 52 ]

— [7—5547.]
(7= GAFTEALOTT .

— [#9C¥.]
[IAFKDLIEXLEE HE.]

— [x2—, 5#pTd.]
[FERLETLALWTT D]

— “i\/\._!
[RAFDOHIEHENE L H£.]

— [¥@Ty.]
[EETLIALWTTH.]

— [idw.]
[RAFDIIEFRSEE HZ.]

— [9876543.]
[9876544 TL AL WTEH. |

N PrA%E &
[ —BHRAROIIERS 2 & HF. ]

«— [9876543. |
(987653 T AL WTTH. ]

— [Z25T¥.]
[HRAGHE H 2. ]

— [15,000 <.
[15,000 T EALWTTD. ]

— [}
[ BEROBMREE SHHT EL 72,
RANAEL REL 70T, FAX *%{ZIKEE
ILTKE&E W, HhheHT&nFLL

Wb, XE&IE, 2SmEBILEIC 10 EMRGEL .
SHIINTHRAT 1 BRFBOSELZIHT 5. FEFE
WERLHRT 200RFIEEMC 2w, T2
ITT] D2HFER, BERIC [V, [bhnE
T O 2BEEREL .

3. BEBMTINIVI L

3.1 BEESW

EFEIL, 16bit, 8kHz TH > 7 VU v ¥ &nr:ik,
12ms T &2 30ms DNI VT RBIZE-TY hH S
na. PYHEENLEFT -1 0-11 k0 LPC 77
A b T LBRHE 0-11 ROFLV Y 5T A T AICER
ER, TR5D 24 RTLONY P L% EFEHHEANY b
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Fig.2 Finit state automaton for branch name

recognition.
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Fig.3 Composition of phone HMM.

3.2 BEI/BT7NIVUIL
TEFEBTNVTYALIEREMO HMM ¥ 52
EFNVELTHBL, ARKEF T F 22X
EREHEINERTFERETH L. EF HMM X
B 200 %, ot 200 BOE 400 BH HBH I NS
EAEHRBEHOBESET -5 P »poER I 3K
HEDD left-to-right EF NV TH Y, FREDH/-D 108
DH I AT BHOREGERETSH 5. B0
BIRIREEA — < P 2L o TN ERENRHE S
P —2H%—F 71T XL%xREL TS, K22
FIELSIERL -ARRES — < b v 2RT.
(2=t ], oD~ | SOFREEILFHIIBVTZH
HeE L7,

3.3 EEAJBT LTI LOSEAL
FEEMEEICHVLEFRRLBIIY T IV Y 1 L0
DEHESEMEE 2 5. BE HMM I3 aTHT ZRIEIIKE
L7723y 73 AMVREEF VR EERE L Tnahs, &
BEZIIEEE, ATV RERT A0, KIS
AT & I ITHRAITEREKE HMM 05 1 K8, SHE5RE
M HMM 0% 2 1REE, B XU %S ZIKFE HMM
DE 3 IREED S §iAR T HRERAE HMM = G L 7.
ZOER, BEOHGEERERFEIVEMRAL
BAO HMM O#IREERIT 2,100 RETH - 7-09%,
AP &) MR B E B T & % < 500 IKfEE



* Vol. 39 No. 5

237 OECEENBOSH 5 40 1
RF 37 (6418)

“

=,

AaT7REE f
¥ % 537(500) .,

537 (1,80018)
tying

HMM Y 7 R 546
(B&$10)

B 4 HMM O IHESHEH
Fig.4 Calculation of output probability of HMM.
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Fig.5 Experimental telephone speech recognition unit.
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Fig.6 Speech recognition board.
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Table 2 Process of DSP and MPU.

DSP 1 | LPC #7 & b 7 2451k
FNE T AT L
SCIS A A

DSP 2 | HMM a4

DSP3 | ¥y — 44—

MPU | v 7L —2X
DSP #i)#

5. BREERRAMEEEICLISEMENN
HERTA

5.1 BEEEBRFEEBORKRMAETHE
EOREREBL - EEEOFEOICEEEEER
AR BOEARMERI I OWTHEIEL 77, BO5HRE
BRETREBEGTEF -y 2 AL, 7HEEEER
F, SRR, SHOZBERIIOVTHIELL.
i7" — 1355 H 400 A\OFEFF -5 THh, FEHF—
SN L T =T ThHAH, §Y A7 DEEY (X,
=T L X7 1, BRELXRIIIRY. £HEERD
=TV XL 7403243 THY, BLRBIFIEECT
HY, HHBRILTTAGTH 7.

5.2 EE£BEHY-E ST 3 EENEE
HEEFERAREL AW EEREY — 212
BIFBEFMEEICOWTEMEL /2. EBTIE, #HERE
PO TERERELTIBEL, SENEY 1 R



1262 TR S R

F 3 HHEBREEOEAVERER EA R
Table 3 Results of bench mark test of speech recognition

hardware.
¥Ry FEH 4 X | Perplexity | Zik#%
7 bR T 12 12.0 92.4%
S B 600 4.94 90.8%
il 46 24.3 77.4%
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Fig.7 Filed trial sequence for each subject.
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Fig.8 Cumulative accuracy rate vs. number of repeat
attempts in recognizing seven connected digits.
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Fig.9 Cumulative accuracy rate vs. number of repeat
attempts in recognizing bank name.
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Fig. 10 Cumulative accuracy rate vs. number of repeat
attempts in recognizing money amount.
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Fig. 11 Success rate of money transfer service vs. number
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Fig. 12 Success rate of money transfer service vs. number
of repeat attempts in each recognition task with
tone detection for the connected digits and money
recognition.
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Fig. 13 Is speech recognition useful?
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Fig.14 How about the duration of speech recognition
service?
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Fig. 15 Are you willing to use speech recognition as an
actual service?
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Fig. 16 Is it easy to think of what to say when you are
asked your account number?
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Fig.17 Is it easy to think of what to say when you are
asked money amount?
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Fig. 18 How many times did you say words not in the

vocabulary?
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Fig. 19 Do you prefer SR or PB for inputting account
number and money amount?

it LAWE RO TV 1 A OB RS-
B RIZTDVLRABLET - ERTH A, IEE
BOEICRFBOFEVERBEFTH L0,
WANEB L BSROBEREN; R ) Z LR HELHR

GLT\W5. BEOHED, ERELTHEAD 28
NHhbEEZOLNLEHTIX, ZOHERIL 70%F TR
WLTWA, FoiaKyr ANZE A&y —Y R
DERIZED, 1 HEORAETIE, FFANTI
G, ToiaRy T HBRELRE. &R
B TIL, ERONARERFEETRTEZET S
ENCABRREF - b R RET AL, BEHE
WKZDWTL—FIZHHEE S B LEVSH L LN 5.
K18 1 AHDIRAMED & XICMEIRNEEL %
FLIPIZDOWTORIETH L. OBDHEERENAE
FEORFHESIDTTHY, MFNTAFLTHS
ERD o TWAGEITIE, NIREEEZH T HRFL
W NG5,

19 I OEESRRASES, AHHEEESIC
BFPTRTILVTEDEAI, EEANLE v a
Ky ARTERE LS 2fFnowne b v ) BRI
LEETHL. Ty aRy y AHDERIZLY, &
FANZEIRL 72 SIBDHEREIIF L T 53%D R
BEWT v Ry ANERRL. EFEANRT v
aRy ANEOEY ) F A3 ANEBIC L > TE



Vol. 39 No. 5
R EH
RETIER -L W%
2R iz ]
e
53%

B 20 FEHEFHL SEMERCRE BRI h
Fig. 20 Which is better for support explanation or
example dialogue?
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