Table 1: Modality usage for telephone number entry

Speech | Touch-Tone | No Response
Initial Prompt
Untuned 38% 46% 16%
Tuned 45% 45% 10%
Reprompt
Untuned 29% 43% 28%
Tuned 45% 39% 16%

Comparing the usage rates of the tuned with the untuned
system shows that tuning significantly increased response
rate, mostly due to an increase in spoken responses (p< .01
for each prompt).

We note that the significant increase in the usage of speech
cannot be attributed solely to the tuning of the speech
recognition system, some may be due to caller adaptation.
We estimate that about 30-40% of the calers in the post-
tuning phase had previously experienced the system (by
observing repeated telephone numbers). Repeat callers
may have grown more accustomed to speaking the number.

Roughly the same number of callers spoke as used the
keypad at the initial prompt of the tuned system, with 10%
not responding. Response rate at the reprompt is lower, but
usage of speech remains steady at 45%. The rate of non-
compliance, those who fail to respond at both prompts or
hangup before responding, fell from 8.2% to 3.5% (of
those hearing the 1% prompt) after tuning (p<.01).

Success Rates

Table 2 shows the success rates for entering a complete
telephone number for callers reguesting account
information. Successful entry is determined by a match
with a valid account in the database. Telephone number
entry by touch-tone input is significantly more successful
than by spoken input both before and after tuning (p<.01).

Table 2. Success rates for telephone number entry by
input modality (sample sizein parenthesis)

Speech Touch-tone | Used Both
Untuned 50% (307) | 83% (438) 59% (49)
Tuned 62% (100) 83% (94) 47% (17)

As expected, tuning improved the success rate for the
speech modality (p<.05). The success rates may appear
low, but 35% of the spoken responses were malformed.
Rates for touch-tone and for callers who used both speech
and touch-tone (i.e., switched modality at the reprompt)
did not change significantly (p>.05). Note that the modality
switch indicates that the initial entry failed, which could
have been either speech or touch-tone. After tuning, the

overall yield of telephone number matches equaled that of
the touch-tone only baseline system (p>.05).

Caller Modality Preferences

Table 3 shows the responses of callers to the survey
question. Surveyed callers heavily favored having the
choice of both modalities, even if “no preference” is
counted as a negative response (p<.01).

Table 3. Responsesto caller survey

“Did you like being given the choiceto either say
or key-in your telephone number?”

Yes No No preference

385 (78%) 31 (6%) 81 (16%)

CONCLUSIONS AND FUTURE WORK

Our field trial shows that callers strongly prefer being
given the choice of speech or touch-tone input and that
they continue to use both modalities, even after becoming
familiar with speech. Usage of speech and touch-tone is
about equal in a tuned system configuration. This study
investigated only telephone number entry, but results
presumably generalize to similar digit entry tasks.

Despite evidence for higher success for callers who fell
back to touch-tone after an initial error with speech, only
1/3 did so in the tuned system. Future work should look at
the effect of the reprompt wording on modality switching,
e.g., “key-in or say the number” may increase touch-tone
usage. Future work should also focus on separating the
effects of tuning from those of caller adaptation on
modality usage.

The fact that the overal yield for the multi-modal
speech/touch-tone system is not higher than for the touch-
tone only baseline suggests that other usability issues
impose limitations: for example, access to and accuracy of
the call center's customer database, and the willingness
and ability of customers to enter the requested information.
Further improvements to the success rate for speech may
be achieved through the use of confirmation dialogues
and/or n-best recognition output. Our study showed that
careful design requires consideration of both success rates
aswell as caller satisfaction.
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