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Abstract The importance of the call center as a contact point for the enterprise is growing. However, call centers
have difficulty with their operating agents due to the agents' lack of knowledge and owing to frequent agent turnover
due to downturns in the business, which causes deterioration in the quality of customer service. Therefore, through
an N-bank call center case study, we developed a system to reduce the burden of keeping up business knowledge
and to improve customer service quality. It is a "real-time agent advisor" system that provides agents with answers
to customer questions in real time by combining Al technology for speech recognition, natural language processing,
and questions & answers for existing call center information systems, such as a private branch exchange (PBX) and
computer telephony integration (CTI). As a result of the case study, we confirmed that the speech recognition system
for real-time call analysis and the corpus construction method improves the natural speech processing performance
of the query response system. Especially with name entity recognition (NER), the accuracy of the corpus learning
improved by 31%. Also, after applying the agent advisor system, the positive feedback rate of agents about the
answers from the agent advisor was 93.1%, which proved the system is helpful to the agents.
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Table 1.3}
T-A A 12-14,16,18-20].

Table 1. Elements of Intelligent Virtual

Technology

Secretary

Division Description

Conversat
ional I/F

Speech Recognition[13,18], Multimodal[17], Context
Awareness[14,17]

Intelligence
Level[18]

Auxiliary chatbot, intelligent
secretary, cognitive secretary

goal-oriented dialogue
processing, Chatbot, Question
and answering technology

Conversation

Deduce | ess[12,19-20]

Meaning

Wolfram Alpha[15], Semantic
Web[14], Ontology Based
Knowledge Base[14]

Knowledge

Contents[18], Big Data Analysis[13], Web

Service Service[15]
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Fig. 1. Block Diagram of the classic automatic speech
recognition and understanding system[29]
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. Agent = Real-time consultation contents analysis.
Real-time Advisor = Real-time answer script support
pt suppo
agent System » Usability through messenger Ul
support
Issue = Issue type, consultation trend analysis
Analysis = Issue Forecasting Alarm Service
Establish System * Analysis/Classification of VOC Reason
objective
evaluation = SkillKnowledige Evaluate on All Call
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= Analysis of Call Time and Silence
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Table 3. NER improvement result

Base Line Enhanced

precision 0.75 0.98
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Fig. 9. A Part of the Ontology Class
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Table 4. Example of Competency Question

. Answer /
Competency Question Document Property Class
I reported a lost credit [Banking]
Off,
card, but found a card. Customer Report Media
Please cancel the lost Transfer Port,
Lost
report. Center
. Banki
You are asking to [Banking]
. Customer . .
register your check Register Media
Transfer
card password?
Center
Please make sure that [Banking] Repayme
you have redeemed the Customer nt,
. svC
cash service and Transfer confirmat
redeemed it. Center ion
. (Electronic Branch, .
1 got an application R . Organiz
banking) smart | applicati .
form from the branch? . ation
banking on form
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Table 5. Knowledge base (ontology) construction status

Division Count
Number Of Statements 1,175,425
Number Of Entities 117,214
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WAl ol 3} Qlof BA, AohRE A%
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Fig. 10. Result of learning model verification with

query-response evaluation set
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Table 7. Actual user feedback during operation

Knowledge Good

Week (Triple)g Good Bad Rate
Wi 1,140,094 92,179 21,785 80.9%
w2 1,150,526 107,614 23,923 81.8%
W3 1,155,888 102,319 20,023 83.6%
W4 1,138,231 104,758 20,248 83.8%
W5 1,200,706 82,620 15,781 84.0%
W6 1,429,560 89,656 15,929 84.9%
W7 1,443,953 85,837 9,011 90.5%
W8 1,438,274 78,307 7,459 91.3%
W9 1,538,729 82,222 7,608 91.5%
W10 1,534,644 88,383 7,131 92.5%
Wil 1,538,171 89,945 6,669 93.1%

User Feedback of Result & Triple

g31%  100%

go5y%  913% 915% 925%

sog% BLE% S36% 83EN 8a0% Ba.g%

L em===-
153,873 153,464 153,817 B80%
4 144,395 143,827
, fhaoss 122395 143,807

EEEEER Good (7777 Bad == == Triple (xl0] == Good Rate

Fig. 11. Graph of the User Feedback
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